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ABSTRACT 

The National Center for Analysis of Energy systems at Brookhaven 
has been in operation since January 1976. This annual highlights 
report outlines the scope of activities of the Center involving the 
integrated analyses of technological, economic, environmental, and 
social aspects of energy at the regional, national, and international 
levels. The objectives of the Center and major accomplishments of 
1977 are described along with a list of active projects and publica- 
tions. 'The energy data bases and analytical models used in the course 
of policy analyses are also described. 

The major ongoing activities of the Center include: 

- long-range forecasting of energy-economic relationships, 

- regional energy and environmental policy, 
,,. 

- comparative health effects of alternative energy systems, 

- technology assessment and energy R&D priorities, 

- development of energy-economic-environmental models and 
data bases, 

- R&D strategies for International Energy Agency, and 

- energy technologies for developing countries. 

- iii - 
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INTRODUCTION 

The National Center for Analysis of Energy Systems (NCAES) was 

established at Brookhaven in January 1976. The formation of this 

Center gave recognition both to the need for detailed interdisci- 

plinary studies of the relations between the technological, economic, 

social, and environmental factors of energy systems and to the pre- 

vious work done by the Brookhaven groups in these areas of energy 

systems analysis. The staff includes expertise in the areas of 

science, technology, economics, planning, health and safety, infor- 

mation systems, and quantitative analysis. In order to relate the 

technological aspects of energy to other policy areas including 

economics and the environment, work is performed when appropriate 

for other federal agencies and for state and regional agencies, 

regulatory bodies, and planning groups. 

The emphasis of the programs at the Center is on planning 

studies at the regional, national, and international level in areas 

of special import to energy R&D policy formulation. This-work is 

designed to assist the Department of Energy (DOE) in the formula- 

tion of energy policies that are responsive to the nation's needs. 

A portion of the program effort is devoted to the development of 

planning frameworks, analytical models, and data bases that are re- 

quired to give adequate s~ppoxt to the planning studies. Thus the 

program involves both operational support to DOE and original re- 

search in energy systems analysis. Individuals associated with the 

Center have engaged in a number of major panel and committee ac- 

tivities in the energy area. The research component of previous 

programs on which the Center is based has led to the development of 

analytical methods and data bases that are widely used at the fed- 

eral level as well as by industry and universities. These unique 



analytical techniques emphasize technological detail and are employed 

in support of the planning studies. 

OBJECTIVES 

Speciai objectives of the National Center for Analysis'of En- 

x g y  Systems are: 

1. To perform energy technology .assessments on a continu- 

ous basis to'support DOE planning and budget allocation. 

2. To develop long-range energy-economic projections. 

3. To analyze biomedical and environmental impacts of en- 

ergy strategies. 

4. To perform special regional and national policy studies. 

5. To explore international aspects of energy in relation 

to technology and policy. 

6. - To develop improved data bases and analytical methods 

for,use in energy policy analysis and technology assessment. 

7. To provide a central focal point for the coordination 

and integration of energy data and models through collaborative 

efforts with universities and industry. 

8. To maintain current information on the technical, eco- 

nomic, and environmental characteristics of energy technologies for 

use by DOE and other agencies engaged in energy technology assessment. 

9. To cooperate with and assist other federal agencies, re- 

gional planning and regulatory agencies, universities, and industry 

groups in the analysis of special problems of mutual interest and 

in the dissemination df informat.i.nn aria. analytical mcthoda. 
10. To provide a site and snpport facilities for workshops 

and special task groups assembled to address important topics. 



HIGHLIGHTS OF FY 1977 

Energy Technology Assessments and P r o j e c t i o n s  

, Completed a  s tudy  o f .  p o t e n t i a l  c o a l  use  i n  t h e  year  2000 

Completed a  s tudy comparing energy use  i n  Japan wi th  
t h a t  i n  t h e  United S t a t e s  ' 

. Began a  s tudy of  t h e  impacts of  d e c e n t r a l i z e d  energy tech-  
no log ies  on f u t u r e  United S t a t e s  energy use  and l i f e s t y l e s  

. Completed an a n a l y s i s ' o f  s e l e c t e d  conse rva t ion  op t ions  
which inc lude  p o t e n t i a l  economic and energy sav ings  

. Supported DOE i n  t h e  development of  long-range energy fore-  
c a s t s  and i n  t h e  a n a l y s i s  of  t h e  long-term impacts o f  t h e  
National  Energy Plan 

x The a n a l y s i s  o f  t h e  n a t i o n a l  .energy p o l i c i e s  u t i l i z e d  t h e  

Brookhaven Energy System Opt imizat ion  Model t o  a s s e s s  t h e  impact 

o f  proposed t a x e s  on o i l  and gas ,  p a r t i c u l a r l y  i n  t h e  i n d u s t r i a l  

and u t i l i t y  s e c t o r s ,  upon f u e l  use  p a t t e r n s  i n  t h e  energy system. 

This  a n a l y s i s  was c a r r i e d  o u t  t o  t h e  year  2000, and i n d i c a t e d  t h e  

magnitude o f  t h e  s h i f t s  t o  c o a l  from o i l  and gas  t h a t  might occur 

and t h e  technology t o  b e  employed. Higher f u e l  c o s t s  provide  an in-  

c e n t i v e  f o r  s o l a r  o p t i o n s  under t h i s  p lan .  

The s t u d y  o f  c o a l  use  analyzed f u t u r e  supply  and demand r e l a -  

t i o n s h i p s  on a  r e g i o n a l  b a s i s ,  t ak ing  i n t o  account  t h e  t r a n s p o r t a -  

t i o n  complexi t ies  and s u l f u r  c o n t e n t  of c o a l  from var ious  supply  

reg ions .  The s tudy assessed  f u t u r e  s i t i n g  and economics of  syn- 

t h e t i c  f u e l s  from c o a l .  I n  a d d i t i o n ,  it a l s o  i n d i c a t e d  t h a t  t h e  

implementation of  s t r i n g e n t  emission s t andards  ba.sed on Best Avail-  

a b l e  Contro l  Technology amendments t o  t h e  Clean A i r  Act could dampen 

t h e  development o f  Western c o a l  r e sources  and enhance t h e  c o s t  
. . 



compet i t iveness  of nuc lea r  power,. compared-to a c a s e  under p r e s e n t  

New Source Performance Standards .  The c o s t  comparisons i n  va r ious  

reg ions  a r e  summarized i n  F igure  1. 

Comparisons o f  energy u s e  a.mong q a t i o n s  is  u s e f u l  f o r  e s t i -  

mating improvements i n  energy o p t i o n s  based upon t h e  exper ience  of  

o t h e r s .  A previous  s tudy comparing energy u s e  i n  Sweden wi th  t h a t  

i n  t h e  U . S .  was ve ry  i n s t r u c t i v e  and a new s tudy  comparing t h e  U.S. 

w i t h  Japan i n d i c a t e s  t h e  lower per  c a p i t a  consumption by t h e  Japa- 

nese  .is mainly due, i n  t h e  r e s i d e n t i a l  and commercial s e c t o r s ,  t o  

l i f e s t y l e  and c u l t u r a l  d i f f e r e n c e s ,  r a t h e r  than  t echno log ica l  d i s -  

t i n c t i o n s .  The indus t r i a .1  s e c t o r  of Japan i s  d i s t . i n c t i v c l y  more 

e f f i c i e n t  because o f  t h e  more r e c e n t  v i n t a g e  o f  i t s  c a p i t a l  s tock .  

The t r a n s p o r t a t i o n  s e c t o r  i n  Japan uses  mass t r a n s i t  t o  a much 

g r e a t e r  e x t e n t  than  i n  t h e  U .  S. In  summary, pe r sona l  consumption 

of  energy i n  Japan i s  i n e x t r i c a b l y  l inked  t o  income l e v e l s  and 

c u l t u r a l  f a c t o r s .  F igure  2,compares s e c t o r a l  energy d i f f e r e n t i a l s  

between t h e  two n a t i o n s .  

Economic and ConservatLon A n a l y ~ i s  

~ ~ ~ l i c a t i o n  of coupled   rook haven and Hudson-Jorgenson 
model to .  long-term energy-ecunu~oic p r o j e c t i o n s  under a.1- 
t e r n a t i v e  energy p r i c i n g  p o l i c i e s  

Completion o f  a n a l y s i s  o f  energy conse rva t ion  p o l i c y  a s  
a means o f  ameleorat ing t h e  o i l  supply c r i s e s  fo reseen  
by some i n  t h e  1 9 8 0 ' s  

Energy-Economic Ana1,ysis 

During FY 1977 primary emphasis was devoted t o  analyzing t h e  

p o t e n t i a l  ranges  o f  economic and environmental impacts of  a l t e r -  

n a t i v e  energy p o l i c i e s  through t h e  a p p l i c a t i o n  o f  t h e  va r ious  BNL 

and D R I  energy, economic and environmental models. w a l u a t i o n s  of  



REGIONAL COAL - FIRED GENERATION COSTS; 
O E x l s T l N G  ENVIRONMENTAL REGULATIONS. 

m I h C R E M E N T A L  COST RESULTING FROM 
BEST AVAILABLE CONTROL TECHNOLOGY 

-NUCLEAR POWER COST; 55%. CAPACITY FACTOR 

---- NUCLEAR POWER COST; 70% CAPACITY FACTOR 

F i g u r e  1. Comparison of  c o a l - f i r e d  and n u c l e a r  power 
ccsa ts under  o t i o t i n g  and propnaed envi rnnmen tal. regu- 
l a t i u ~ ~ s .  ' 
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seve ra l  p o t e n t i a l  fu ture  energy p o l i c i e s ,  including nuclear mora- 

torium l e g i s l a t i o n  and conservation-oriented energy taxes  and sub- 

s i d i e s  were performed. Several  improvements were a l s o  made i n  t he  

models c u r r e n t l y  being used f o r  energy pol icy ana lys i s .  These in- 

clude t h e  development, of d e t a i l e d  l ink ing  equations fo r  i n t eg ra t ing  

two Brookhaven models (BESOM and 10) and the  Hudson-Jorgemson (H-J) 

model. In addi t ion ,  the  dynamic vers ion of BESOM was l inked t o  t h e  

Hudson-Jorgenson model. The major r e s u l t s  of a  po l icy  study involv- 

ing  the  use of energy taxes  t o  reduce demand and es t imat ion of  th.2 

import on GNP a r e  shown i n  Table I .  

Transportat  ion Conservation 

The Division of Transportat ion Energy Conservation requested 

t h a t  NCAES develop a  framework for  es t imat ing t h e  amount of energy 

used t o  t r anspor t  energy ma te r i a l s  under . a l t e rna t ive  .energy sce- 

nar ios .  In response t o  t h i s  request ,  NCAES developed the  Brook- 

haven Energy Transportat ion Submodel (BETS) .  BETS uses BESOM 

so lu t ion  values ,  user  assumptions, and o ther  t r anspor t a t i on  parame- 

t e r s ,  t o  produce energy consumption values a . t t r ibu ted  t o . t h e  move- 

ment of s p e c i f i c  energy ma te r i a l s  on Apecific t r anspor t a t i on  modes. 

Buildings and Community System (BCS) Conservation Options 

One of  t he  most important oppor tun i t i es  fo r  c ~ n s e r v a t i 0 . n  l ies 

i n  our bui ldings  and t h e  energy conversion system which support 

them. The BCS program i n  NCAES is  d i r ec t ed  toward t h e  appl ica t ion  

of ex i s t i ng  t o o l s  t o  t h e  program evaluat ion needs of BCS: t h e  de- 

velopment of new t o o l s  where appropr ia te ;  t h e  support  of BCS and 

BCS cont rac tors  by providing ba.ckground on p r i ce s ,  growth, and 

other  considerat ions:  and p a r t i c i p a t i o n  i n  t h e  ~ e s i d e n t i a l / ~ o m m e r -  

c i a 1  Working Group of  t h e  ERDA Market o r ien ted  Program Planning 

Study (MOPPS) . 



TABLE I 

. . 

E f f e c t s  of P r i c i n g  P o l i c i e s  

on E n e r g y  D e m a n d  and GNP, Y e a r  2 0 0 0  

E n e r g y  D e m a n d  O i l  U s a g e  R e d u c t i o n  i n  GNP* 
P o l i c y  C a s e  1015 ~ t u  1015 ~ t u  % 

. . . . 

R e f e r e n c e  

1 

* 9 ~ r o m r e f e r e n c e  year 2 0 0 0  l'evel $ 2 7 9 1  x' 10 . 



The end use conservation model, BECOM, assesses  both new and 

r e t r o f i t  conservation technologies i n  nine  bu i ld ing  types and four 

regions  i n  a l i n e a r  programming framework. The network desc r ip t ion  

of BECOM developed a s  an extension of t h e  Reference Energy System 

is  shown i n  Figure 3 .  

I n d u s t r i a l  Conservation 

The i n d u s t r i a l  energy conservation e f f o r t  concentrated i t s  ef-  

f o r t s  on assess ing t h e  system-wide impacts of energy conservation 

technologies wi thin  s eve ra l  i ndus t r i e s  through the  use  of l i n e a r  

programming c o s t  opt imizat ion models fo r  each industry;  The,.in- 

d u s t r i e s  covered included' cement, i r on  and s t e e l , .  aluminum, and 

paper and pulp. The e f f e c t  of energy p r i ce s ,  po l icy  opt ions ,  and 

investment c o s t  on t h e  r a t e  of market ' pene t r a t i on ,  of new technolo- 

g i e s  was assessed.  The s e n s i t i v i t y  of market penetra t ion t o  capi-  

t a l  c o s t  and energy p r i c e s ,  and t h e  synergism between competing 

technologies provide . c r u c i a l  da ta  on ,which R&D funding decis ions  

can be based. For t h e  paper and aluminum i n d u s t r i e s  some reg iona l  

e f f e c t s  can be analyzed due t o  t h e  l imi ted  reg iona l  disaggregation 

of t hese  models. 

Conservation Policy 

The Economic Analysis Division .conducted an overview assess-  

ment of  t h e  r o l e  of energy conservation and s o l a r  app l i ca t ion  i n  

t h e  context  of g loba l  energy suppl ies  and economic growth. This 

s tudy was sponsored by t h e  Off ice  of Conservation Planning and 

Policy and conducted i n  co l labora t ion  with energy economists a t  

Cornell  Universi ty.  Specia l  a t t e n t i o n  was d i r ec t ed  t o  t h e  r o l e  of 

t h e  global  o i l  market on U.S .  energy suppl ies ;  t he  i n t e r a c t i o n  of 

energy suppl ies  and p r i ce s  with t he  economy a s  a whole; t h e  c l a r i -  

f i c a t i o n  of t h e  s p e c i f i c  r o l e  o f  t h e  federal .  government together  
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with business and other  i n s t i t u t i o n s  i n  promoting energy conserva- 

t i o n  and s o l a r  app l ica t ions ;  and t h e  development of improved ap- 

proaches t o  managing f ede ra l  programs i n  these  a reas .  

Support of External  Modeling A c t i v i t i e s  

The dynamic energy system model developed a t  Brookhaven, 

DESOM, w k s  one o f '  s i x  models appl ied t o  energy ana lys i s  by t h e  " "  

  ode ling Resource Group of t h e  ~ a t i o n a l  ~c'ademy of sc iences  Com- 

mi t t ee  on Nuclear and Al te rna t ive  Energy S y s t & m &  (CONAES.) . The 

focus of t h e  CONAES study was on energy needs fo r  2010. The models 

were used t o  p ro j ec t  t h e  e l e c t r i c  and none lec t r ic  energy consump- 

t i o n  a& technologies employed under d i f  fe ' rent  pol icy scenar ios  . 
In  addi t ion  t o  p a r t i c i p a t i n g  i n  t he  CONAES study,  t h e  Eco- 

nomic Analysis Program a l s o  supported the  Energy Modeling Forum. 

The Energy Modeling Forum seeks t o  .improve t h e  usefulness  of for-  

mal models a s  aid& for  decision-making by c l a r i f y i n g  and communi- 

ca t ing  t h e  c a p a b i l i t i e s  of e x i s t i n g  models. The Forum examined 

si\x models, one of which was the  combined Brookhaven and Hudson- 
. . 

~ o r ~ e n s o n  model. The impl'ementation of t h i s  l inked system i s  

achieved through information t r a n s f e r s  for  t h r e e  t a r g e t  years  of 

1985,. 1990, and 2000 between t h e  ~ u d s o n - ~ o r ~ e n s o n  (DRI)  Model and 

t h e  Combined Input-Output-BESOM. The DRI  model i s  used on an i n t e r -  

teinporal i n t eg ra t ing  device with the  s t a t i c  I/O-BESW model pro- 

viding energy technology' d e t a i l  f o r  t h e  t h r e e  t a r g e t '  years . .  
. . . . 

Interna. t iona1 Progr zims 

. Completion of f i r s t  phase of I E A  Energy Systems ~ n a l y s i s  
Pro jec t  

. Contributed t o  t h e  a n a l y t i c a l  s ec t ion  of t h e  plan fo r  t he  
U.S. Technical Energy Program fo r  Developing Countries 



Collaboration with Di rec tora te  fo r  Science, Research, and 
Education of t h e  Commission of  European Communities on 
energy-economic da t a  and model development 

I E A  Energy 'systems Analysis 

A b r i e f  summary of  t h e  r e s u l t s  obtained during t h e  i n i t i a l  t e n  

months of t h e  In t e rna t iona l  Energy Agency Energy Systems Analysis 

Pro jec t  was prepared j o i n t l y  by BPuZ and Kernforschungsanlage, Ju l i ch  

(with scpara tc  ns t ional ' .da . ta  appcndiaos f o r  eaoh of t h e  1 3  p a r t i c i -  

pat ing  count r ies  and a separa te  "Resource Evaluation" appendix). 

During the  second phase of t he  p r o j e c t  (Apri l  1, 1977 through March 

31, 1979) prel iminary a n a l y t i c a l  r e s u l t s  fo r  .many I E A  scenar io  

cases  w i l l  be completed i n  l a t e  Apr i l  1978; however, most r epo r t s  

i n  FY 1978 w i l l  be informal i n  na ture  and only fo r  i n t e r n a l  use  of 

t h e  na t iona l  delegat ions  t o  t h e  I E A .  

The March 25 ,  1977 r e p o r t  descr ibes  t h e  h i s t o r i c a l  energy 

flows for  calendar year 1974 f o r  each of t h e  13 p a r t i c i p a t i n g  coun- 

t r i e s  (Belgium, Ca.nada, Denmark, t h e  Federal  Republic of  Germany, 

I re land ,  .Japan, , ' the  Nether lands ,  Norway, Spa in ,  Sweden, Switzerland, 

t h e  United Kingdom, and the  United S t a t e s ) .  Reference pro, ject ions 

of t h e  energy systems were prepared f o r  t h e  gears. 1985 and 2000, 

and t h e  poss ib le  r o l e  of 18 new t echno log ie ,~  were evaluated i n  a 

prel iminary way. .The data were prepared j o i n t l y  by two teams work- 

ing  a t  BNL and KFA composed of one or  more represen ta t ives  from 

each of t h e  p a r t i c i p a t i n g  count r ies .  The r e s u l t s  underscore t h e  

urgency fo r  c o l l e c t i v e  ac t ion  by t h e - i n d u s t r i a l  na t ions  of t h e  

world i n  f ind ing  s u b s t i t u t e s  fo r  petroleum during the  next  two 

decades. 



Regional Energy Studies  - 

Assessment of t h e  s o l i d  waste management impacts of t h e  
Adminis t ra t ion 's  proposed National Energy Plan 

. Assessment of t h e  Impacts of  t h e  Adminis t ra t ion 's  proposed 
National Energy Plan on t h e  Northeastern United S t a t e s  

. Completion of a  major study of t h e  A i r  Qual i ty  and Health 
Impacts of increased coa l  u t i l i z a t i o n ,  prepared a t  t he  
request  of t h e  National Academy of Sciences Committee on 
Nuclear and Al te rna t ive  Energy Systems 

. Development of an e l e c t r i c  f a c i l i t y  s i t i n g  model f o r  d i s -  
aggregation of reg iona l  energy system scenar ios  t o  t h e  
county l e v e l  

- Assessment of New J e r s e y ' s  1976-1977 Natural Gas Supply 
' C r i s i s  

- Establishment of a S t a t e  Advisory Committee, with a  repre- 
s e n t a t i v e  from each S t a t e  designated by the  Governors of  
t he  Nor thea s t  

- Par t i c ipa t ion  i n  t he  National Coal U t i l i z a t i o n  Assessment, 
a  mult i- laboratory e f f o r t  sponsored by ERDA-DOE'S Inte-  
g ra ted  Assessment Program 

. Preliminary f e a s i b i l i t y  ana lys i s  of o f f shore  coa l  f i r e d  
e l e c t r i c  generat ing p l an t s  

. Detai led assessments of t h e  cu r r en t  a.nd fu tu re  p o t e n t i a l  
fo r  i n d u s t r i a l  coa l  u t i l i z a t i o n  i n  t h e  Northeast 

Prepared prel iminary energy Research, Development, and 
Demonstration Plan f o r  the  S t a t e  of New York ( i n  collabo- 
r a t i o n  with Donovan, Hamester, and Rat t i en ,  Inc. ,  and the  
S t a t e  Univers i ty  of New York a t  Stony Brook) 

Health Impacts of  Su l fa tes  from Foss i l  Fuel Combustion 

In  a  major e f f o r t  i n  support of  t he  National Academy of Sci- 

ences '  Committee on Nuclear and Al te rna t ive  Energy Systems (CONAES) ,  

t he  Brookhaven Long Range Diffusion-Trajectory Model was applied 

t o  cmissions from ex i s t i ng  and an t i c ipa t ed  e l e c t r i c  u t i l i t y  p l an t s .  

Using t h e  Lave-Seskin dose response function t o  quant i fy  h e a l t h  



impacts, it was found t h a t  a s i g n i f i c a n t ' p r o b a b i l i t y  ex i s t ed  t h a t  

excess mor t a l i t y  l e v e l s  from f o s s i l  f u e l  combustion might reach 

20,000 deaths per year.  . , 

Sol id .  Waste Impacts of  t he  National Energy Plan 

In an assessment of t h e  impact of  t h e  ~ a t i o n a l  Energy Plan 

(NEP) on s o l i d  waste generation i n  t h e  e l e c t r i c  u t i l i t y  and indus- 

t r i a l  s ec to r s ,  it was determined t h a t  t he  NEP, by 1985, would re-  
, . 

s u l t  i n  s l i g h t l y  lower q u a n t i t i e s  of ash and scrubber sludge d i s -  

posal  i n  t h e  e l e c t r i c  u t i l i t i e s ,  but considerably higher d i sposa l  

requirements i n  t he  i n d u s t r i a l  s ec to r .  Problems i n  industry  wcre 

found to inf luence t h e  choice of FGD systems u t i l i z e d ,  and a s ig -  

n i f i c a n t  proport ion of indus t ry  would e l e c t  t o  use l i q u i d  scrub- 

bing systems, wi th  a discharge t o  municipal sewers and receiving 

waters ,  r a t h e r  than become entangled i n  l o c a l  s o l i d  'waste manage- 

ment controversy.  This study was prepared a t  th'e request  of t he  

Executive Off ice  of t h e  Pres ident .  

Energy F a c i l i t y  S i t i n g  

A s  p a r t  of t he  National Coal T ~ t j  1 i zat ion A$s~qsment., ~x t . pns ivp  

s i t i n g  ana lys i s  was conducted t o r  t he  Northeastern un i ted  S t a t e s .  

Major f indings  include t h e  presence of  severe  water resource  con- 

s t r a i n t s  i n  t he  Middle A t l a n t i c  S t a t e s ,  leadinq t o  t h e  requirement 

f o r  d ry  cooled nuclear and coa l  technologies,  and off-shore s i t i n g ;  

t h e  ex is tence  of  severe land use c o n s t r a i n t s  on the  New England 

Coast, severe ly  l i m i t i n g  t h e  a b i l i t y  t o  a t t a i n  postula ted l e v e l s  

of  e l e c t r i c  dcmand bcyond 20207 and t h c  rcquircmcnt fo r  nuclear 

energy cen te r s  i n  ups t a t e  New York beyond 2010. The nons ign i f ican t  

d e t e r i o r a t i o n  provis ions  of t he  Clean A i r  Act ~mendment were found 

t o  cons t ra in  coa l  s i t i n g  i n  ups t a t e  New York and nor thern Maine. 



The methodology used i n  thi's s i t i n g  ana lys i s  i s  shown i n  Figure 4 

and is  now t h e  sub jec t  of a  s p e c i a l  a.ssessment t o  be conducted for  

t h e  Massachusetts Energy F a c i l i t i e s  S i t i n g  Council fo r  ana lys i s  of 

reg iona l  s i t i n g  problems i n  New England. 

Environmental s tud i e s  and ~ i o m e d i c a l  Assessment 

Collaboration i n  t h e  preparat ion of t h e  Environmental De- 
velopment Plan fo r  t h e  USERDA Conservation Research and 
Technology Program, 

. Scenario ana lys i s  fo r  t h e  U.S. Water Resources Council i n  
suppor t .o f  t h e  National Water Assessment 

. Analysis of var ious  o i l  s p i l l  and . po l lu t ion  episodes i n  
t h e  Northeast prepared f o r  var ious  publ ic  agencies using 
t h e  BNL Ocean Transport Model 

. Assessment of  t h e  Acid Rain Problem i n  t h e  Northeast 

. Comparison of population exposure t o  a i r  po l lu t ion  t o  sup- 
p ly  hea t  demand from ( a )  high-Btu gas from coa l ,  (b) coa l  
t o  e l e c t r i c  hea.t, and ( c )  wellhead n a t u r a l  gas 

; Analysis of c o n f l i c t  between energy developments and en- 
dangered spec ies  d i s t r i b u t i o n s  

. Analysis of t h e  importance of ind iv idua l  exposure data  i n  
assessment h e a l t h  impacts of a i r  po l lu t ion  

. Survey of t h e  h e a l t h  e f f e c t s  of  i n su l a t i on  ma te r i a l s  and 
development of mathematical models of indoor a i r  po l lu t ion  
t h a t  t ake  i n t o  account reduced energy consumption due t o  
conservation measures, and changing outdoor a i r  po l lu t an t  
concentra t ions  

. Sponsored 'workshop e n t i t l e d  "The Impact of Water A v a i l a b i l i t y  
on New England Energy and Economic Development" 

. Reports on impl icat ions  of New Source Perfor.mance Stan- 
dards for  emerging technologies wi th  s p e c i a l  emphasis on 
EPA's proposed New Source Performance Standards f o r  Lurgi 
coa l  g a s i f i c a t i o n  p l an t s  

. A workshop and r epo r t  on p o t e n t i a l  ambient a i r  q u a l i t y  s tan-  
dards for  atmospheric s u l f a t e s  and preliminary ana lys i s  of 
t he  po l icy  impl icat ions .  of t he se  standards 



F i g u r e  4. Schematic r e p r e s e n t a t i o n  of  r e g i o n a l  energy 
f a c i l i t y  s i t i n g  analysis. 
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- A workshop and r epo r t  on innovative methods of quant i fying 
environmental impacts of energy production and use  

Preliminary r epo r t s  on p o t e n t i a l  hea l th  and environmental ' 
impacts o f ' d e c e n t r a l i z e d  energy,systems, including s o l a r  

. . 
energy systems . 

County Level Data Base 

The Data Bank is  organized by f a c i l i t y  type and t h e  county 
. . 

i n  which t h e  f a c i l i t y  i s  t o  appear. The f a c i l i t y  type i s  fu r the r  

c l a s s i f i e d  according t o  f u e l  type,  t h e  supply a c t i v i t y  t o  which t h e  

f a c i l i t y  belongs, and t h e  process type t o  be implemented. A numeri- 

c a l  indexing scheme i s  assigned t o  a l l  c l a s s i f i c a t i o n  elements fo r  

purposes of  r e t r i e v a l ,  updating, and model i n t e r f ac ing .  

Soc .i.czeconomic Analysis 

The r e l a t i o n s h i p  between a i r  po l lu t ion ,  mor t a l i t y ,  income, 

and seve ra l  demographic va r i ab l e s  was detected us ing the  MEDABA 

f i l e .  Resul ts  a r e  shown i n  Figure 5. 

The po l lu t ion  e f f e c t  can be t r aced  a t  two d i f f e r e n t  l e v e l s :  

(1) a weak e f f o r t  i n  increasing mor t a l i t y  a t  younger ages and ( 2 )  

a  nonspecific e f f e c t  on increased cardiovascular  d i sease ,  i s  h igh ly  

income dependent ( i . e . ,  only evident i n  high income l e v e l s  exposed 

t o  high p o l l u t i o n ) .  On t h e  o ther  hand, an e f f e c t  i s  not  de t ec t ab l e  

i n  low income high po l lu t ion  l e v e l s .  The po l lu t ion  e f f e c t  on 

chronic d i scases  can be t raced  t o  chronic ischemic h e a r t  d i sease .  

Because t h i s  s p e c i f i c  cause of death shows a s t rong  a s soc i a t i on  

with po l lu t ion  l e v e l s  i n  conjunction with i t s  r i s i n g  incidence a s  

a major cause of death,  t h e  need fo r  more extensive  research i n  

t h i s  area i s  c l e a r l y  mandated. our f ind ings  show an assoc ia t ion  

of po l lu t ion  with malignant meoplas~ns t h a t  i s  age dependent, and 

i s  nons i te  s p e c i i i c .  



Measure of correlation of income and 

pollution with mortality at each age; 

'(Indicates effect of pollution on increased 

mortality in age group over 30, and protection 

afforded by income to reduced mortality in all 

age groups) . 

Figure 5. The combined effects of income and pollution 
by age on total mortality. 
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Ind iv idua l  Exposure Study 

A s imula t ion  s tudy  was conducted t o  determine t h e  d i s t r i b u t i o n  

of  i nd iv idua l  exposures t o  SO wi th in  a  popula t ion .  Neither urban 2 
nor suburba.n f ixed  monitoring s i t e s  proved t o  be good e s t ima t e s  of  

t h e  popula t ion  exposure. This  i s  i l l u s t r a t e d  i n  Figure  6. .An  as- 

sessment o f  t h e  p o t e n t i a l  f o r  i nd iv idua l  a i r  p o l l u t i o n  monitors  a s  

a  means of b e t t e r  de f i n ing  popula t ion  exposure was conducted. 

Methods and Data 

Methods have been developed f o r  i n t e g r a t i n g  h e a l t h  impacts 

wi th  energy networks. The technique a s s o c i a t e s  h e a l t h  impact co- 

e f f i c i e n t s  wi th  each process  i n  t h e  network. The method cons ide rs  

dea ths ,  i n j u r i e s ,  and i l l n e s s e s .  Uncer ta in ty  i s  accounted f o r  by 

providing b e s t  e s t imate  and upper and lower range of  e s t imate .  The 

impacts o f  each process  a r e  c a l c u l a t e d  and t h e s e  can be  aggregated 

t o  any l e v e l  o r  by any c r i t e r i a  de s i r ed .  

Environmental c o e f f i c i e n t s  w i th in  t h e  c u r r e n t  Brookhaven en- 

ergy d a t a  bank were reviewed and recommendations f o r  incorpora t ing  

e x i s t i n g  da t a  i n t o  a  new Biomedical and Environmental Modeling In- 

formation System (BEMIS) were made. 

An i n t e r f a c e  program was developed t h a t  r e c a s t s  BESOM aggre- 

ga ted  energy ou tpu t s  and genera tes  an ESNS ou tpu t  con ta in ing  t h e  

f u l l  s e t  o f  d isaggregated  process- level  emissi,ons f o r  both supp l i e s  
/ 

and end uses .  

A county-level  water q u a l i t y  f i l e  was c r ea t ed  f o r  New England 

and Mid-Atlantic s t a t e s .  Data inc ludes  numerous s t a t i s t i c a l  va lues  

f o r  over  50 parameters ,  ranging from t o x i c  meta ls  and nonmetals, 

r ad ionuc l ides ,  o rgan ics ,  ha rness  r e l a t e d  v a r i a b l e s ,  and p e s t i c i d e s .  

The ~ a t i o n a l  Residuals  Discharge Inventory was brought in- 

house, wi th  approximately 60% of i t s  sof tware  converted t o  run on 



~imulate'd distribution of annual averege exposure 

level in the population of a highly polluted urban area 

compared'with annual average concentration at urban and 

suburban fixed monitoring sites. . .  - 
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our.CDC computer and much of i t s  r e l evan t  da ta  ex t rac ted  for  BEAD . 

analyses.  

Eherqy Data and Model Development - 

- Development of a multi-region vers ion of t h e  Brookhaven 
Energy System 0pt.imization Mode 1 

- Implementation of time-step opt imizat ion model fo r  ,analy- 
' s is  of time dynamics of energy systems 

. Multi-objective ana lys i s  of  energy fu tu re s  

The Multi-Regional Energy Model 

The Multi-Regional Energy System Optimization Model (RESOM) 

was developed and appl ied t o  pol icy ana lys i s .  The energy sec tor  

i s  represented i n  t h i s  mul t i - regional  model, which optimally a l -  

l oca t e s  reg iona l ly  produced energy resources and s e l e c t s  t he  

optimal reg iona l  mix of  energy supply, '  conversion, and end use  

technologies according t o  some ob jec t ive  c r i t e r i a  which may include 
. . 

cos t ,  e f f i c i ency ,  and environmental impacts .' ~ e g i o n s  a r e  l inked by 
. . 

i n t e r r eg iona l  energy flows and t r a n s p o r t a t i o n  networks.  or* was 

i n i t i a t e d  on l i nk ing  the ,energy  sec to r  model wi th  a mult i-regional  

i n t e r indus t ry  model of t h e  economic system, where t he  regions  a r e  

a l s o  l inked by in t e r r eg iona l  i n d u s t r i a l  flows. The Multi-Regional 

~ o d e l  may be used i n  a time-dynamic vers ion by employing the  t i m e -  

s t e p  technique developed fo r  BESOM. 

Time-Stepped Version o'f BESOM (TESOM) 

The Time-Stepped Energy System Optimization Model was con- 

ceived and developed t o  provide an improved, automated, simulation 

c a p a b i l i t y  and an a l t e r n a t i v e  decision-making t o o l  t o  a s s i s t  i n  the  

s tudy of t h e  evolut ion of na t iona l  energy supply/demand d i s t r i b u t i o n  



systems. .  .TESOM can  be  c l a s s i f i e d  as .  a  "myopic" t ime-phased model 

i n  t h a t  t h e  o p t i m a l  l e v e l s  o f  t h e  d e c i s i o n  v a r i a b l e s  f o r  any t i m e -  

s t e p  a r e  de te rmined  e n t i r e l y  from t h e  o2 t ima l  l e v e l s  o f  t h e  d e c i -  

s i o n  v a r i a b l e s  i n  t h e  p rev ious  t ime-s t eps ,  and t h e  assumptions on 

t h e  retirement/deterioration r a t e s  and ave rage  l i f e t i m e s  o f  "o ld"  

s t o c k ,  w i t h  a s s o c i a t e d  z o s t s ,  a n d  t h e  " c u r r e n t "  assumptions involv-  

i n g  ene rgy- re l a t ed  economic and t e c h n ~ ~ l o g i c a l  f a c t o r s ,  p o t e n t i a l l y  

i n c l u d i n g  bo th  sho r t - t e rm and long-term supply  c u r v e s .  S ince  TESOM 

i s  "myopic" it can  be used t o  e v a l u a t e  t h e  ef fect  of " s u r p r i s e s  or 

shocks"  t o  t h e  energy  system t h a t  a r e  n o t  f o r e s e e n  u n t i l  some l a t e r  

d a t e .  , 

Sample r e s u i t s  of m u l t i - o b j e c t i v e  trdde-ufP d ~ i d l y s e s  ale S ~ I U W I I  

i n  ~ i ~ u r e s  7 and 8. 

NEDS./REPS E.nvironmenta1 Model 
. . . .. . , . . .  

The Na t iona l  Einission Data S e r v i c e  (NEDS) and Regional  ~ m i s -  

s i o n  P r o j e c t i o n  System (REPS) models deve10,ped by Booz A l l e n  were 

made o p e r a t i o n a l  on t h e  BNL computer sys,tem. Two b a s i c  s t u d i e s  

w e r e  p*?rforined u s i n g  NEDS/REPS which e n t a i l e d  many m o d i f i c a t i o n s  

t o  t he  model systzm. 
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MAJOR ACTIVITIES PLANNED FOR F Y  1978 

Technology Assessment 

Completion of study of decentralized systems and impacts 
on U.S. energy use 

- Development of a new set of energy use baselines, and up- 
dating of the Sourcebook for Energy Assessment 

. Cun~ple.Liul~ u1 a s tudy  of multi-objective analyoio .tech- 
niques applied to energy stra.tegies 

Completion of a study of solar-storage-backup trade-offs 
for decentralized electric supply to small community 
sys.tems 

Economic and Conservation Analysis 

- The development of multi-regional energy-economic models 
. continue efforts to more fully integrate the multi- 
regional energy model with the national energy-economic 
models from above and the sub-regional energy-environmental 
models from below 

The Conservation Policy and Planning program wil1,place 
special emphasis on understanding the relationship be- 
tween ever tightening world oil markets and the U.S. con- 
servation program 

The Buildings and Community Systems Conservation program 
will move intensively into analysis of price, incentive, 
standards and other areas of DOE responsibility, while 
maintaining the RD&D analysis capability developed in 
FY 1977 

The industrial energy conservation project intends to 
extend'tlie availabiliLy of process models, including cun- 
servation options, to include the cement, glass, food, and 
textiles - industries. This work will be done through col- 
laborative arrangements where possible. 



- Develop a hierarchical framework for incorporating various 
existing models into a system specifically designed for 
integrated energy/environmental/economic policy analysis 

Reqional Proqrams - 

- Assessment of the utilization of refuse derived fuel for 
the State of Maryland 

. Analysis of regional energy facility siting strategies 
for New England, conducted in conjunction with the Mas- 
sachusetts Energy Facilities Siting Council 

. ~nitiation of a detailed assessment of the regional eco- 
nomic impact and regional development consequences of 
conservation strategies in the Northeast 

. Completion of the National Coal Utilization Assessment, 
culminating in a series of symposia on coal utilization 
and its impacts in the Northeast 

. Assessment of the relationships between energy develop- 
ment, water resource constraint and economic development 
in New England 

International Programs 

Completion of energy R&D assessment in support of R&D 
strategy development for the ~nternational Energy Agency 

Completion of assessments of four developing countries in 
support of the U. S. Technical Energy program for LDC 

Preparation of a study for the Agency for International 
Development on the energy future of developing countries 
and priority areas for U.S: assistance programs 

Environmental Studies and Assessments 

Continue analysis of transport, conversion, and health 
effects of sulfates 

- Analyze environmental characteristics and impacts of 
decentralized energy systems 

3 



Energy Data and Models Development 

- ~pplication of the regional and time-stepped ibdels to 
technology assessment 

. Application of the NEDS/REPS system to environmental 
policy analysis 



ORGAN1 ZATION 

The Center is organized within the Department of Energy and 

Environment as shown on the attached20rganization chart (Figure 9) : 

The Biomedical and Environmental Assessment Division, a joint pro- 

gram between the Medical Department and the Department of Energy and . ' 

Environment, is affiliated with the center. Working groups have 

been assembled in several areas with specific program responsibili- 

ties. These areas are: 

1. Policy Analysis 

2 .  Economic Analysis 

3. Biomedical and Environmental Assessment 

4. Technology Assessment . . 
5. ~ i e r ~ ~  Data and ~odels 

' Each of..these . . workinq groups draws on the collective skills. 

and capabilities of the staff including -chemical, electrical and 

mechanical engineers, physicists, chemists, physicians, ecologists, 

epidemiologists, economists, appl.ied mathematicians, and computer 

specialists. The staff has 'long-term experience in energy research 

and development. Many consultants from.industry and the academic 

community are engaged on continuing basis and contribute to the 

program as the need arises. I 
. . . .. 

RELATIONSHIP TO OTHER ACTIVITIES 

The programs now included in the Center have provided analysis 

and support for DOE, the National Science Foundation Office of 

Energy R&D Policy, the Office of Science and Technology, and the 

Council. on Environmental Quality. Collaborative work.is in prog- 

ress with other agencies, federal and state. 

Personnel from the center have participated in special energy 

panels and studies sponsored by the National Academy of Sciences, 
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t h e  NSF Science and Technology Pol icy  O f f i c e ,  a n d . t h e  Department o f  

Commerce. A c l o s e  working r e l a t i o n s h i p  has  been e s t a b l i s h e d  wi th  

energy ,groups a t  S tanford ,  Pr inceton,  Harvard, M I T ,  t h e  Univers i ty  

of I l l i n o i s  Center f o r  Advanced Computation, t h e  E l e c t r i c  Power 

Research I n s t i t u t e ,  and s e v e r a l  o t h e r  u n i v e r s i t i e s  and i n s t i t u t i o n s .  

Extensive i n t e r a c t i o n s  and c o l l a b o r a t i o n s  have a l s o  been e s t a b -  

l i s h e d  wi th  t h e  I n t e r n a t i o n a l  I n s t i t u t e  o f  Applied Systems Analysis  

i n  A u s t r i a ,  , t h e  ~ n t e r n a t i o n a l  Energy Agency, t h e  Commission of  

European Communities, and t h e  ~nv'ironrnent D i r e c t o r a t e  o f  t h e  OECD. 

These r e l a t i o n s h i p s  provide u s e f u l  p o i n t s  o f  c o n t a c t  f o r  t h e  i n t e r -  

n a t i o n a l  a s p e c t s  o f  t h e  C e n t e r ' s  programs. ' 

SCOPE OF ACTIVITIES 

The a c t i v i t i e s  and r e s p o n s i b i l i t i e s  of  t h e  major groups i n  t h e  

Center a r e  o u t l i n e d  below. These a c t i v i t i e s  a r e  c l o s e l y  i n t e g r a t e d  

and s p e c i f i c  s t u d i e s  g e n e r a l l y  involve  personne1,from s e v e r a l  groups 

working under t h e  d i r e c t i o n  o f  a  p r i n c i p a l  I n v e s t i g a t o r  o r  Program 

Manager. 

Pol-jx!y Analys is  --- - 
The a c t i v i t i e s  i n  t h e  a r e a  of  Pol icy  Analys is  have focused on 

i n t e r n a t i o n a l  programs and on r e g i o n a l  s t u d i e s  inc lud ing  d e t a i l e d  

s tudy  o f  t h e  use  of  energy i n  urban a r e a s .  The scope of  t h e  r e g i o n a l  

energy/environmental s tudy  h a s  been expanded t o  cover t h e  Nor theas t  

r eg ion  of  t h e  U.S. with  p a r t i c u l a r  a t t e n t i o n  t o  t h e  urban megalopolis .  

The energy/environmental s t u d i e s  a r e  performed i n  t h e  c o n t e x t  o f  

p lanning f o r  t h e  s o c i a l  and economic development of  t h e  reg ion  and 

provide  d e t a i l e d  i n s i g h t  i n t o  problems of  implementing t echno log ies  

once t h e y  a r e  developed. 

S p e c i f i c  s t u d i e s  i n  t h i  s a c t i v i t y  inc lude :  

1. Energy demands and environmental impl ica t ions  i n  t h e  

New York C i t y  and Northeast  r eg ion .  



2 .  Forecas t ing  of  r e g i o n a l  energy demands and s t r a t e g i e s .  

. 3 .  Energy i m p l i c a t i o n s  o f . r e g i o n a 1  development and p a t t e r n s  

o f  land use .  

4 .  Development of  a n a l y t i c a l  models f o r  r e g i o n a l  energy/ 

environmental  p lanning and land use .  

5.  S i t i n g  of  major energy-re la ted  f a c i l i t i e s  wi th  a n a l y s i s  

of. environmental i m p l i c a t i o n s .  

6.. S p e c i a l  s t u d i e s  of i n t e r n a t i o n a l  scope d e a l i n g  wi th  

energy technology and p o l i c y  i s s u e s  i n  developing c o u n t r i e s .  

7 .  Systems a n a l y s i s  o f  coopera t ive  R&D programs f o r  t h e  

I n t e r n a t i o n a l  Enemy Asency. 
~ c o n o m i c  A n a l y ~ i 3  --- --- ,. . 

Comprehensive energy p lanning and a n a l y s i s  r .equi res  d e t a i l e d  

s tudy o f  " the ecoriomic c h a r a c t e r i s t i c s  of energy t echno log ies  and o f  

t h e  r e l a t i o n s h i p ' o f  energy t o  t h e  s o c i a l  and economic s t r u c t u r e  of 

t h e  n a t i o n .  The o b j e c t i v e  o f  t h e  ~ c o n o m i c  Analys is  a c t i v i t y  i s  t o  

ana lyze  t h e s e  r e l a t i o n s h i p s  ensur ing  t h a t  t h e  t echno log ica l  r e a l i -  

t i e s  o f  t h e  energy system a r e  r e f l e c t e d  i n  economic modeling and 

a n a l y s i s .  Support is provided t o  t h e  Technology Assessment work i n  

economic ana lyses  used f o r  p r o j e c t i o n s  of  energy demand and i n  t h e  

a n a l y s i s  of  t h e  economics of  new techno log ies .  

S p e c i f i c  a c t i v i t i e s  i n  t h e  a r e a  of  Economic Analys is  inc lude:  

1. Economic a n a l y s i s  o f  i n t e r f u e l  compet i t ion  and r o l e  

o f  energy i n  v a r i o u s  s e c t o r s  of  t h e  U.S. economy. 

2 .  Model development involving Input-Output and macro- 

economic models t h a t  a r e  used f o r  economic a n a l y s i s  and planning.  

3 .  Analys is  o f  shadow p r i ~ e s  and c o s t - b c n c f i t  charac  

te r is t ics  of new techno log ies .  

4. Cost s t u d i e s  o f  advanced t echno log ies  under cond i t ions  

of  changing c o s t  of  i n p u t s  t o  product ion .  



5. Proj.ections of level of economic activity and related 

energy requirements. 

6. ~dentification and analysis of nontechnological alter- 

natives to technical solutions. 

7. Studies of commercialization and the identification of 

socio-economic effects of technology implementation. 

8. Special studies in areas of net energy or energy 

accounting . 
Biomedical and Environmental Assess_m_ent 

The biomedical and environmental impacts of energy supply and 

utilization must be considered explicitly in analysis and planning 

at both the national and regional levels. The objective of this 

assessment work is to identify all of the externalities, or,social 

costs, associated with the extraction, conversion, transmission, 

and use of alternative fuels and energy sources. Some of these ex- 

ternalities are easily identified and quantified; others are not 

well understood. The assessment provides information on biomedical 

and health effects to an overall assessment of energy technologies 

and policies in which social, economic, and environmental.factors 

must be balanced.. The w0r.k also serves to identify information 

, gaps on the spatial transport, conversions, and biological damage 

associated with pollutants or externalities that must be resolved 

through research in such areas as atmospheric dynamics, health,. . . 

effects, ecology. . . . . 

Specific activities in Biomedical, and Ebvironmental Assessment 

include : 

1. Assembly of quantitative information on pollutants and 

other externalities associated with specific fuel cycles and energy 

conversion technologies. 

2. Analysis of transport and damage associated with various . . 

pollutants. 



3 .  Analysis  of morbidity and mor t a l i t y  i n  a r eas  of d i f -  

f e r e n t  a i r  q u a l i t y ,  including i d e n t i f i c a t i o n  of l i fe - shor ten ing  

e f f e c t s .  

4. Studies  of s i t e - s p e c i f i c  impacts of 'energy systems and 

o f  o ther  s p e c i a l  pol icy top i c s .  

Technology Assessment 

The a c t i v i t y  i n  t h i s  a rea  i s  intended t o  provide a continuous 

assessment of  t h e  s t a t e  of development and l i k e l y  impact of new en- 

ergy technologies and t o  perform s tud ie s  of i n t e r f u e l  s u b s t i t u t i o n .  

The scope of  t he  assessments includes technologies and processes for  

a l l  f u e l s  and energy forms and a l l  a c t i v i t i e s  from ex t r ac t ion  t o  

end use a s  ind ica ted  on Reference Energy Systems (RES). The RES 

i n d i c a t e s  re fe rence  o r  e x i s t i n g  technologies with which new tech- 

nologies  must compete. Impacts of new energy technologies a r e  mea- 

sured aga ins t  Reference Energy Systems t h a t  p ro j ec t  t h e  technica l  

s t r u c t u r e . o f  t he  energy system along with  c o s t s  and environmental 

impacts. through t h e  year 2000. A unique f ea tu re  of t h e  methodology 

i s  t h e  inc lus ion  of t h e  load s t r u c t u r e  of s p e c i f i c  e l e c t r i c a l  demands 

and t h e  incorporat ion of end-use technologies ( a i r  condi t ioners ,  com- 

bus t ion  devices,  engines, e t ~ . . )  a t  t h e  same l e v e l  of  d e t a i l  a s  en- 

ergy supply technologies.  The l a t t e r  is f requent ly  a l i m i t i n g  f ac to r  

i n  t h e  r a t e  of implementation of a l t e r n a t i v e  energy systems and i n  

energy conservation.  

Future scenar ios  of  t he  implementation of groups of  technolo- 

gies and new resources  are.developed.  The socio-economic and 

environmental consequences a r e  analyzed i n  d e t a i l  and impact analy- 

uuu actl ptlr furrr~cd , 

Spec i f i c  r e s p o n s i b i l i t i e s  i n  t h i s  a rea  include:  

1. Project ion of fu tu re  energy demands and f u e l  mix a s  ' 

represented i n  t h e  Reference ~ n e r g y  System. 



2. Optimization s t u d i e s  t o  determine t h e  most e f f e c t i v e  

u t i l i z a t i o n  of new technologies and t o  eva lua te  i n t e r f u e l  subs t i t u -  

t i o n  s t r a t e g i e s .  

3 .  ~ s t i m a t e s  .of 1,ikelihood of success and implementation 

of new technologies.  

4. Development of  technological  s t r a t e g i e s  fo r  t he  imple- 

mentation of new energy systems. 

5. Process ana lys i s  of new energy technologies and energy,  

in tens ive  production a c t i v i t i e s .  

6 .  .Specia l  s t u d i e s  i n  energy in tens ive  a c t i v i t i e s  such a s  

ma te r i a l s ,  ag r i cu l tu re ,  and t r a n s p ~ r t a t i o n .  

Energy Data and Models 

.The Energy Data and Models a c t i v i t y  provides a c e n t r a l  capa- 

b i l i t y  t o  coordinate and i n t e g r a t e  energy da t a  bases and a n a l y t i c a l  

modeling. Close coordination i s  maintained with  un ive r s i t y  and 

industry  groups developing da ta  and models of i n t e r e s t  fo r  energy 

pol icy.  

A comprehensive da ta  base, t h e  Energy Model Data Base (EMDB), 

i s  maintained a t  Brookhaven. This da t a  base was developed under 

t he  auspices of t h e  Council on Environmental Quali ty,  Energy Research 

and Development Administration, National Science Foundation, and 

Environmental Protect ion Agency. The EMDB i s  ava i l ab l e  t o  govern- 

mental, industry ,  and un ivcro i ty  groups. The digscminakion of the . 
data  on energy technologies t h a t  a r e . con ta ined  i n : t h e  EMDB provides 

a uniform and cons i s t en t  b a s i s  f o r  energy po l icy  s t u d i e s  performed 

by these  d iverse  groups. It  a l s o  ensures t h a t  d i f f e r ences  i n  

pol icy recommendations may be a t t r i b u t e d  t o . t h e  viewpoint of the  

group and not t o  d i f fe rences  i n  support ing da ta  obtained from t h e  

da ta  base.  The Data and Models a c t i v i t y  a l s o  supports  t h e  s tud ie s  

performed within t he  Center a t  Brookhaven. 



~ n c l u d e d  i n  t h e  EMDB are': 

1. ~ e c h n i c a l  e f f i c i e n c i e s  and f u e l  requi rements  d f  400 

energy supply  processes  and 200 end uses.  

2 .  Emissibns ( a i r  and w a t e r )  ,' occupat ional  h & a r d s ,  was te ,  

and c o s t s  o f  i n d i v i d u a l  processes  and end uses .  

3 .  Labor, ina ter ia l , ,  'and water  requir'ements' of  supply 

p rocesses .  

I n d i v i d u a l  d a t a  elements  ( e f f i c i e n c i e s ,  emiss ions ,  c o s t )  may 

be  e x t r a c t e d  from t h e  d a t a  base  f o r  each process .  This  informat ion  

may be aggregated  t o  provide  a  summation o f  elements  a s s o c i a t e d  

w i t h  a given energy t r a j e c t o r y ,  e .g . ,  c o a l  t o  i r o n  and s t e e l  pro- 

d u c t i o n ;  a  subsystem, e . g . ,  a l l ' u s e s  of  c o a l ;  o r  t h e  complete 

Reference E.nergy System a s  p r o ~ e c t e d  f o r  sake f u t u r e  planning per iod .  

~ e s p b n s i b i l i t i e s  o f  t h e  J3nergy Data and ~ o d e l s  a c t i v i t y  

i n c l u d e  : 

1. Coordinat ion  and i n t e g r a t i o n  'of. energy " d a t a  and models. 

2 .  Maintenance, v e r i f i c a t i o n ,  and update of t h e  Energy 

Model Data Base. 

3 .  Maintenance and development o f  t h e  energy system models 

used i n  t h e  energy programs. 

4 .  Ass i s t ance  t o  f e d e r a l ,  s t a t e ,  and l o c a l  government 

agenc ies ,  u n i v e r s i t i e s ,  and i n d u s t r y  i n  t h e  use  o f  d a t a  and models 

when such a s s i s t a n c e  i s  r e l a t e d  t o  a  Brookhaven program. 

5.  S p e c i a l  d a t a  and a n a l y s i s  t a s k s  i n  s u p p ~ r t  o f  o t h e r  

programs w i t h i n  and e x t e r n a l  t o  t h e  Center .  

A t a b u l n l i o n  of Energy Data Dases and A n a l y t i c a l  Models dc- 

veloped. by or  a v a i l a b l e  t o  t h e  cetlter through co l . l abora t ive  dgree- 

ments i s  given i n  ~ p p e n d ' i x  B. The p o l i c y  o f  t h e  Center  i s  t o  r e l y  

wherever' p o s s i b l e  on t h e  developer  t o  perform ana lyses  w i t h  h i s  

d a t a  base  o r  model. This  p o l i c y  is  based on t h e  b e l i e f  t h a t  t h e  



group which developed t h e  model is i n  t h e  b e s t  p o s i t i o n  t o . u n d e r -  

s t a n d  and i n t e r p r e t  t h e  p o l i c y  i m p l i c a t i o n s  of  a  p a r t i c u l a r  model. 

Thus, any r e q u e s t s  f o r  informat ion  and/or ana lyses  wi th  d a t a  bases  

o r  models developed elsewhere should be made d i r e c t l y  t o  t h e  de- 

ve loping group o r  i n s t i t u t i o n .  ' 
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Title: Systems Studies and Analyses.- Energy Systems Studies 
(Areas 1, 2, and.3) . . 

Pr incipa 1 ~nves t igator ( s ) : 
E. A. ~herniavkk~, M; Beller, 
and D. Behling 

Sponsor: Assistant Secretary 
for Policy and Evaluation 

'and . . 

Energy Information Administration 

The Energy Systems Studies program encompasses a broad range 

of energy studies for the development of research. and development 

priorities and strategies. The program involves the development 

and coordination of energy data and analytical models and the ap- 

plicativn of these techniques to energy systems analysis, tech- 

nology assessment, and economic analysis. It is carried out with- 

in the National Center for Analysis of Energy Systems (NCAES). 

The Energy Systems Studies program involves work in three 

major areas. 

- Area 1 - Energy Models: Coordination and development of U.S. 

energy system models applicable to the DOE planning and analysis. 

function. The work in this area involves the maintenance and ap- 

plication of the Reference Energy System (RES) and the Brookhaven 

Energy System Optimization Model (BESOM) and the evaluation of en- 

ergy models developed elsewhere that may be applied to DOE studies 

alone or in combination with BESOM. 

Area 2 - Technoloqy Assessment: Analysis of fuel substitution 

strategies and the technical characteristics of energy technologies. 

This work involves the use of the RES as a framework for analysis 
, 

supported by energy systems (Area 1) and economic modeling (Area 

3). Special studies are also performed of implementation oppor- 

tunities and technological trends in other countries. 



T i t l e :  System's Studies  and Analyses - Energy Systems Studies  . 

- (Areas 1, 2 ,  and 3 )  

~ r k a  3 - ~conomic Analysis: Analysis of  ' i n t e r r e l a t i onsh ips  be- 

tween energy and the  economy. This work involves t h e  development 

of economic models t h a t  can incorporate  technological  d e t a i l ,  and 

t h e i r  ipplication t o  DOE planning a c t i v i t i e s  and spec i a l  po l icy  

s t u d i e s .  . . 



T i t l e :  Systems Studies  and Analyses - Environmental and Socio- 
economic Support Program 

FY 78:  $300,000 Pr inc ipa l  Inves t iga tor , ( s )  : 
E. A. Cherniavsky 

FY 79: $400,000 Sponsor: Ass i s tan t  Secretary 
f o r  Policy and .Evaluation 

The ~nvi ronmenta l  and Socioeconomic Support Program is designed 

t o  provide a s s i s t ance  t o  the  Off ice  of Policy and Evalua.tion of DOE 

i n  i t s  task  of  supplying input t o  t h e  National Energy R&D Plan re-  

garding the  environmental and socioeconomic impacts of a l t e r n a t i v e  

energy R&D s t r a t e g i e s .  The program focuses on t h e  bringing t o  bear 

of many of t h e  c a p a b i l i t i e s  of t h e  National Center fo r  Analysis of 

Energy Systems (NCAES) 'on t h e  assessment of such impacts. 

The ana lys i s  of environmental and socioeconomic f a c t o r s  re-  

s u l t i n g  from the  fu ture  emplacement of energy-related f a c i l i t i e s  

i s  complex and requi res  access t o  a v a r i e t y  of a n a l y t i c  t o o l s .  

Since t h e  impacts of these  f a c t o r s  a r e  experienced d i f f e r e n t l y  i n  

d i f f e r e n t  a reas  of t he  country, a reg iona l  approach i s  e s s e n t i a l .  

U t i l i z a t i o n  of optimization and flow models of t h e  energy system, 

and of models of t h e  na t iona l  and regional  economies provide mea- 

sures  of t he  d i r e c t  economic c o s t s  and b e n e f i t s  of the  t.echnoloqical 

aspects  of t he  energy supply and dema.nd systems. An understandlng 

of t he  emissions and hea l th  e f f e c t s  of t he  f u e l  cyc les  involved is  

required i n  order t o  assess  t h e  environmental e f f e c t s  of providing 

energy i n  i t s  var ious  forms. Choices of fu tu re  energy opt ions  re-  

qu i r e  d e t a i l e d  study of t h e  i n t e r r e l a t i o n s h i p s  of reg iona l  char- 

a c t e r i s t i c s  and resources and t h e  ava i l ab l e  technologies.  

Underlying a l l  of these  techniques i s  t h e  need for  high- 

q u a l i t y  numerical data  which cha rac t e r i ze  t he  technology of energy 



T i t l e :  Systems Studies and Analyses. - Environmental and Socio- 
economic Support Proqram . - 

r e l a t ed '  processes, the  s t ruc tu re  of the  economy, and the  impacts 

on the  environment,of energy a c t i v i t i e s .  One source of such data 

i s  the  :Energy Model Data Base which w i l l  be maintained, updated, 

and expanded as  p a r t  of t h i s  Program. It  has become a nat ional  

f a c i l i t y  and w i l l  continue t o  be made avai lable  t o  outs ide users.  

In addition,  othcr Eourses of informatinn ,required by the Proqram 

w i l l  be accessed or  acquired and integrated wit11 the analy t ic  

capab i l i t i e s .  
: 



B. Program Level Planning and Analysis 



T i t l e :  ~conomic,  Pol icy and Planning Analysis ,  Program t o  Assess 
the  Po ten t i a l  fo r  Geothermal D i s t r i c t  Heating 

Pr inc ipa l  I n v e s t i g a t o r ( s ) :  
J. Karkheck; R. Tessmer, Jr.  

Sponsor : Economic Policy 
and Planning Off ice ,  Division 
of Geothermal Energy 

The purpose of t h i s  study i s ,  f i r s t ,  t o  develop and apply tech- 

ni  ~ I I P S  for  es t imat ing t h e  ecol~omic f e a s i b i l i t y  fo r  mccting such 

demands with geothermal hea t  sources and t h e  ex ten t  and nature  of 

such markets. Secondly, t h i s  study w i l l  i d e n t i f y  and examine in- 

s t i t u t i o n a l  f a c t o r s  which might a f f e c t  adoption of such technology. 

Relevant f a c t o r s  include the  monopoly and regula t ion  aspects  of ex- 

i s t i n g  publ ic  u t i l i t i e s ,  formation and regula t ion  of competi t ive 

pub l i c  u t i l i t i e s  ( i - e . ,  geothermal),  and behavioral  cons t r a in t s  o r  

r eac t ions  t o  such th ings  a s  unfamiliar  home heaking equipment and 

p ipe  laying.  

~ l ~ c  term " d i 3 t r i c t  Acating," a s  it i s  used here  r e t e r s  +A t h e  

supply of d i r e c t  hea t  from geothermal s i t e s ,  by a  u t i l i t y ,  t o  mul- 

t i p l e  users .  Po ten t i a l  markets fo r  d i s t r i c t  heat ing include r e s i -  

d e n t i a l  and commercial demand f o r  water h e a t  and space condit ioning,  

i n d u s t r i a l  and commercial demand for  low temperature process hea t ,  

and ag r i cu l tu ra l / f i she ry  demand for  low temperature process hea t  

and drying. In order t o  evaluate  the economic f e a s i b i l i t y  and ex- 

t e n t  of these  markets, t h l s  ack lv i ty  w i l l  encompass both the  supply 

s i d e  (bringing hea t  t o  t he  consumer), t h e  demand s i d e  ( r e t r o f i t t i n g  

and/or end use c a p i t a l  equipment), and competing, conventional 

technologies.  

Specia l  ana lys i s  techniques w i l l  be employed t o  assess  poten- 

t i a l  markets fo r  geothermal d i s t r i c t  heat ing.  



T i t l e :  Economic, Policy and Planning Analysis,  Program t o  Assess 

- t h e  Poten t ia l  f o r  Geothermal D i s t r i c t  Heatinq . 

~ e h a v i o r a l  pa t t e rns  of p o t e n t i a l  consumers a r e  a l s o  importa.nt 

i n  t h a t  they could a f f e c t  acceptance and u t i l i z a t i o n  of a  d i s t r i c t  

hea t ing  system. m a t  i s  known is  genera l ly  p re fe r red  t o  what i s  

unknown. To r e s i d e n t i a l  consumers, d i s t r i c t  heat ing might mean in- 

s t a l l a t i o n  of unfamiliar  hea t  t r a n s f e r  equipment, . the r e l i a b i l i t y  

and maintenance of which must be examined. For i n d u s t r i a l  consumers 

a  d i s t r i c t  heat ing commitment might engender addi t iona l  r e a l  eco- 

nomic cos t s  because of competing ob jec t iyes  of each firm. Such fa.c- 

t o r s  w i l l  be i d e n t i f i e d  wi thin  t h i s  por t ion of t h e  program so  t h a t  

they can be assessed i n  terms of t h e i r  r e a l  economic c o s t  t o  con- 

sumers and, where poss ib le ,  overcome through an e f f e c t i v e  m,arke'ting 

plan for  a  proposed d i s t r i c t  heat ing system. .. . . . .  . 



T i t l e :  Analysis and Use of Transportat ion Energy Models 

Pr inc ipa l  ~ n v e s t  i ga to r  (s ) : 
J. R. Wagner 

Sponsor : Division of  Trans- 
po r t a t i on  Energy Conservation 

The Division of Transpor ta t ion needs q u a n t i t a t i v e  t o o l s  t o  

measure the impact of a l t e r n a t i v e  trarispurLaLiun energy conoerva- 

t i o n  p ro j ec t s .  Quant i f ica t ion  is  necessary both for  i n t e r n a l  bud- 

g e t  a l l o c a t i o n  and for suppos Ling ik3 overall program tnih~~l reviewed 

by OMB and DOE. 

The Brookhaven Energy System Optimization Model (:BESOM) is  a 

q u a n t i t a t i v e  t o o l  used t o  h e l p  generate DOE'S  annual plan.  BESOM 

i s  genera l ly  too  aggregated t o  provide meaningful ana lys i s  of a  

p a r t i c u l a r  t r anspor t a t i on  energy conservation p r o j e c t  designed t o  

dea l  with an ind iv idua l  t r anspor t a t i on  mode. However, tl~el-e do 

e x i s t  computer models, developed by t h e  Department of Transporta- 

t i o n  and o the r s ,  t h a t  permit d e t a i l e d  ana lys i s  of separa te  modes. 

It is the pilrposa of  t h i s  p rn jec t  t o  acquire  appropr ia te  modal 

models and t o  i n t e g r a t e  them i n t o  BESOM and other  macro-energy 

models. The r e s u l t  w i l l  be a  system t h a t  can evaluate  t h e  impact 

of ind iv idua l  p r o j e c t s  i n  a manner cons i s t en t  with t h e  o v e r a l l  UOE 

Plan. 



. . 
T i t l e :  Conservation Pol icy and Program Analysis * .  

Pr inc ipa l  Inves t iga tor  (s)  : 
W. Marcuse 

Sponsor : Off i c e  of Conserva- 
t i o n  Policy & Programs 

. . 
ma his program is  d i r ec t ed  to.answering t h r e e  v i t a l  quest ions:  

( a )  Why should t h e  na t ion  support conservation programs?; (b)  ~ i v e n  

t h a t  conservation programs should be supported, which ones should 

be chosen?; and (c) Having chosen t h e  des i red  programs, .how can 

they b e s t  be c a r r i e d  ou t?  

The f i r s t  major component i c  i d e n t i f i c a t i o n  and assessment o f .  

t h e  bas i s  -for na t iona l  a c t i v i t i e s  i n  t h e  area  o f . ene rgy  conserva-,  

t i o n .  A con t inua l ly  evolving document,, "Foundations of Energy, Con- 

serva, t ion Policy,  " s e t s  f o r t h  t he  r a t i o n a l e  . to  a s s i s t  i n  o v e r a l l  

pol icy .formulation and t o  support c o n s e r v a t i o n . p o l i c i e ~ .  The sec-. 

ond component w i l l  provide a systematic framework fo r  program 

evaluat ion and se lec t ion .  , C r i t e r i a  t o  be used fo r  dete'rmining . 

p r i o r i t i e s  both among and within . .areas  a r e  i d e n t i f i e d .  The t h i r d  

'component provides.CPP with t he  c a p a b i l i t y  t o  encourage adoption : 

and use of energy conserving procedures and equipment and t o  recom- 

mend and support broad conservation p o l i c i e s .  



T i t l e :  Industry  Conservation, Assessment of Conservation Options 

Pr inc ipa l  InveS t iga to r ( s ) :  
W. Marcuse - . .  . . 

Sponsor : Division of Industry  
Conservation 

U.S. energy po l i cy  is  d i r ec t ed  toward increasing domestically 

suppl ied energy through t h e  development uf new energy  upp ply con- 

vers ion  opt ions  and decreasing energy demand through energy con- 

s e rva t ion  opt ions .  Tools and methodological approaches have been 

developed which have been use fu l  i n  assess ing L11e value of propoood 

supply technologies.  This program is  d i r ec t ed  t o  t h e  extension,  

improvement, and modification of t hese  t o o l s  for use  i n  t he  assess-  

ment of  indus t ry  conservation options.  

The Division of  Industry  needs analyses of s p e c i f i c  p ro j ec t s  

i n  order t o  provide balance t o  i t s  i n t e r n a l  budget a l l o c a t i o n  

and t o  q u a n t i t a t i v e l y  support i t s  program. This program includes 

both t h e  evaluat ion of  p ro j ec t s  on an ad hoc bas i s  us ing ex i s t i ng  

methods and t h e  extension of exis t ing 'models  t o  give more thorough 

and spec ia l ized  e v a l u a t i u l ~  of indugt r ia l  cons~rvation technologies.  \ 



Title: Assessment of Building and Community System Conservation 
Opt ions 

Principal Investigator (s) : 
S. Carhart 

Sponsor : Division of Build- 
ings and Community Systems, 
Systems Analysis Branch 

The purpose of this program is to modify and extend analyti- 

cal tools originally developed for use in assessing. the value of 

proposed supply technologies to permit their use in assessment of 

conservation options. The specific tools involved are an energy 

network diagram known as the Reference Energy System and the Brook- 

haven Energy System Optimization Model; which is a linear program- 

ming model of the U.S. energy system. The extensions will be ac- 

complished mainly by substantially increasing the level of detail 

in the end use areas. The models will be extended and applied to 

the Buildings and Community Systems (BCS) area. Capabilities of 

the developed models will include (1) cost benefit analysis of spe- 

cific conservation options, (2) definition of design objectives for 

new end-use devices, (3) analysis of environmental, resource, and 

oil import benefits from new technology or policy implementation, 

and (4) providing a basis for the analysis of social and economic 

consequences of conservation options. 

This program will build on previous efforts and provide more 

accurate information for management of conservation programs by 

improving the  description^ and data conceri~iny projects within the 

model framework. It will also draw extensively on other BCS plan- 

ning, analysis, and evaluation activities to obtain better under- 

standing of conservation programs and more accurate inputs to 

analyses conducted under this program. 



T i t l e :  Systems Studies  Support Program - .Foss i l  Energy 

Pr inc ipa l  Inves t iga tor  (s ) : 
E. A. Cherniavsky 

Sponsor: Off ice  of Foss i l  
Energy 

The ob jec t ive  of t h i s  program i s  t o  provide a n a l y t i c a l  support 

t a  the ~ o s s i l  Energy Stra tegy  ~evelopment .   his support involves 

t h e  continuing assembly, q u a l i f i c a t i o n ,  updating, and appl ica t ion  

of da t a  bases and a n a l y t i c a l  t o o l s  t h a t  descr ibe  the technica l ,  

environmental,  and economic c h a r a c t e r i s t i c s  of f o s s i l  energy tech- 

nologies  and f o s s i l  energy resources.  When required,  t h e  r e l a t i on -  

s h i p  of f o s s i l  energy t o  o ther  energy sources,  i t s  i n t e r a c t i o n  with 

t h e  U.S. economy and in t e rna t iona l  t r ade ,  and impacts on it of in- 

s t i t u t i o n a l  c o n s t r a i n t s  a r e  explored. The primary use r s  of t he se  

da t a  and ana lys i s  t o o l s  a r e  DOE and Brookhaven personnel;  access 

i s  provided t o  o the r s  a s  LRSD needs d i c t a t e .  



T i t l e :  Energy Storage Systems Analysis 

Pr inc ipa l  Inves t iga tor  (s)  : 
M. Be l le r ;  J. Schank 

Sponsor: Division of Energy 
Storage, Ass i s tan t  Secretary  
fo r  Energy Technology 

The ob jec t ives  of t h e  program a r e  t o  provide a n a l y t i c a l  sup- 

po r t  t o  t he  Division of Energy Storage i n  terms of impact assess-  

ments of se lec ted  technologies and s p e c i f i c  assignments requested 

a s  they p e r t a i n  t o  energy s torage programs. Addi t ional ly ,  s t u d i e s  

of s torage appl ica t ions ,  with p a r t i c u l a r  emphasis on s o l a r  tech- 

nologies,  w i l l  be performed. The general  approach i s  t o  s tudy en- 

ergy s torage opt ions  a s  funct ions  of f o s s i l  f u e l s  p r i c e s  and ava i l -  

a b i l i t y ,  device c o s t  and ava i l ab i l i t y , and  off-peak power supply and 

cos t .  The na t iona l  impacts of s to rage  technologies comrnercializa- 

t i o n ,  i n  terms of t o t a l  cos t s ,  e l e c t r i c  and none lec t r ic  f u e l s  sup- 

p ly  mix,. e l e c t r i c  load f ac to r s ,  and environmental emissions, w i l l  

be determined. The r e s u l t s  w i l l  be appl icab le  t o  guiding DOE RD&D 

programs and t o  a s s i s t i n g  i n  energy po l icy  formulation. Opportuni- 

t i e s  for  ' fuel  savings a t t a i n a b l e  by t h e  use  of s to rage  devices i n  

a11 sec to r s  of t h e  energy system w i l l  be explored. 



C.  Regional Programs

/

.
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Title: Assessment of Impacts of Energy Production on Local, 
Regional and National Scales - Regional Energy Studies 

FY 78: $605,000 Principal Investigator (s) : 
P. Meier, P. Palmedo 

FY 79: $685,000 Sponsor: Assistant Administra- 
tor for Environment and Safety, 
Division of Technology Overview 

The objective of this .program .is the development, testing, 

and application of data,. models-and assessment tools for.regiona1 . 

energy planning. It is part of an integrated multi-laboratory ef- 

fort aimed at critical energy planning problems requiring analysis 

at the regional (multi-state) scale, The primary outputs of the 

program are a series of policy analyses and a set of evaluation 

tools that can be used by state, loca1,and regional agencies as 

well as utilities and industrial groups with interests in energy- 

related planning. 

The Brookhaven National Laboratory (BNL) program is. structured 

into three main components: (1) a program of regional liaison, 

emphasizing the establishment of an energy planning and analysis 

partnerhsip with each of the states in the northeast; (2) a pro- 

gram of integrated regional assessments, addressing key regional 

'energy issues with particular concern for environmental and health 

impacts and the analysis of complex trade-offs between environ- 

mental quaiity, economics, national security, social impacts, in- 

stitutional questions, and technical considerations; and (3) a 

program of special studies, addressing methodological and policy 

questions, and including technical support to other regional studies 

programs. 



~itle: Assessment of Impacts of Energy Production on Local, 
Regional and National Scales - Reqional Energy Studies 

Currently, the regional assessment program is addressed to 
.. . 

six major areas: , An evaluation of the relationships between en- 

ergy' system development and the regional economy; an assessment of 

conservation issues; an assessment of the problems of energy sys- 

tems in urban areas; assessment of increas,ed coal utilization in 
\ 

the northeast with special emphasis on air quality and health 

impacts : analysis. ok Issues associated wit11 u11-sl~u~ t! egiergy. dt- 

ve1opment.in the northeast; and an assessment of the relationship 

of energy development to. water resource constraints and water . 

quality, especially .in the context of increasing competition from 

water supply and recreational use in an area of high population 

density. . 



Title: Assessment of Impacts of Energy Production on Local, . 

Regional and National Scales - Technology Impact Assessment 

FY 78: $495,000 Principal Investigator (s) : 
P. Meier, P. Palmedo 

Sponsor: Assistant Administra- 
tor for Environment and Safety, 
Division of Technology Overview 

The technology impact assessment program within the Integrated 

Assessment Program of ~~~'s/~dministrator for Environment and Safety 

(AES) is designed as a close adjunct to the Regional Studies Pro- 

gram, and has as its major objective the detailed national/regional 

analysis of the environmental impacts and trade-offs of alterna- 

tive energy system futures. This is to be accomplished by a series 

of regional scale assessments, integrated to the national level, 

. for each major energy technology, including conservation. 

The Brookhaven program calls for two types of contributions: 

lead laboratory assignments in the areas of conservation assessment 

and inter-fuels comparisons, and a support role for other fuel as- 

sessments. In the lead laboratory role, the geographic focus will 

be national, with regional inputs from the other laboratories as 

necessary; in the support r n l ~  activitie~, the geographic fvcus 

coincides with that of the Regional Studies Program, namely the 

northeast.* In FY 1978 Brookhaven will conduct: (1) a National 

Conservation Assessment as its lead laboratory responsibility, and 

(2) the northeastern portion of the National Coal Utilization 

Assessment. 

*Defined as the New England States, New York, New Jersey, Pennsyl- 
vania, Delaware, Maryland, and the District of Columbia. 



T i t l e :  ESnissions Policy Analysis Support 

FY78: $70,000 . '  Pr inc ipa l  Inves t iga tor  ( s )  : 
J.. P. Brainard 

FY 79: $16,000 Sponsor : Division of Transportat ion 
Energy Conservation 

The ob jec t ive  of t h i s  p ro j ec t  i s  Lo v e r i f y  and analyxc da t a ,  

develop and apply models and o ther  pol icy assessment t o o l s ,  i n  

order  t o  i d e n t i f y  and quant i fy  important determinants of automobile 

use and assoc ia ted  environmental impacts 111 L l ~ e  N e w  T ~ r k  City 

region.  

The p ro j ec t  w i l l  include ana lys i s  of how the  l e v e l s  of d i r e c t  

and i n d i r e c t  automobile energy consumption and automobile emissions 

a r e  a f f ec t ed  by var ious  land use  and t axa t ion  po l i c i e s .  Brook- 

haven ' s  r e s p o n s i b i l i t y  w i l l  be t o  a s s i s t  the  Off ice  of Conservation 

of DOE i n  t he  coordinat ion and supervision of t h i s  p ro j ec t ,  par- 

t i c u l a r l y  a s  it r e l a t e s  t o  t he  ob jec t ives  of t he  Regional Energy 

Studies Program. 



D. International Programs 



~ i t l e :  Systems S tud i e s  and Analyses - IEA,  Systems Analysis  
Program, Phase I1 

FY 78: $300,000 P r i n c i p a l  I nves t i ga to r  (s)  : 
V. L. S a i l o r  

Sponsor: Of f ice  o f  Energy 
Research 

Rrookhaven National  Laboratory (BNL) has  been serving a s  t h e  

U.S. s i t e  f o r  t h e  systems a n a l y s i s  proyram of t h e  I n t e r n a t i o n a l  

Energy Ar~ency ('ff3A). The ub-jective 05 this program i s  to devcJ.0p 

d a t a  and perform analyses  o f  t h e  impact of  new energy technologies  - 

on t h e  energy systems o f  member I E A  na t i ons  and thereby e s t a b l i s h  

a b a s i s  f o r  r esea rch  and development (R&D) s t r a t e g y .  The Kern- 

forschungsanlage (KFA)-Julich has  been se rv ing  a s  t h e  European 

s i t e  f o r  t h i s  program and c l o s e  coord ina t ion  has  been maintained 

between t h e  two groups. The Di rec to r s  o f  each group r e p o r t  t o  t h e  

I E A  S tee r ing  Group f o r  Energy R&D S t ra tegy  e s t ab l i shed  f o r  t h e  Sys- 

tems Analys is  Program. 

This  schedule 189 and budget covers t h e  BNL appu i r~ l e t !  alid 

suppor t  s t a f f  t o  t h e  program a s  w e l l  a s  ma t e r i a l s ,  s upp l i e s ,  se r -  

v i c e s ,  overhead and management expenses a s soc i a t ed  wi th  t h e  ac- 

t i v i t y  a t  BNL. A more d e t a i l e d  work plan  has been developcd f o r  

t h e  a c t i v i t y  by t h e  S tee r ing  Group and has  been reviewed and up- 

da t ed  a t  about 3-month i n t e r v a l s .  A number o f  r e p r e s e n t a t i v e s ,  

ass igned t o  t h e  IEA Systems Analysis  s t a f f  by member I E A  n d t i u ~ l s  

a r r i v e d  a t  BNL i n  May 1976. The s a l a r i e s ,  l i v i n g  expenses, and 

t r a v e l  of t h e s e  r e p r e s e n t a t i v e s  w i l l  be covered by t h e i r  home 

c o u n t r i e s  and a r e  no t  included i n  t h i s  budget. Under t h e  new BNL 

p o l i c y  on "Medical insurance f o r  Foreign V i s i t o r s , "  t h e  c o s t s  o f ,  

medical  insurance  f o r  t he  non-paid gues t s  w i l l  be covered during 

t h e i r  t i m e  of r es idence  on s i t e -  



T i t l e :  Systems Studies  and Analyses - I E A ,  Systems Analysis 
Proqram, Phase I1 

The BNL s t a f f  appointee se lec ted  by t h e  Steer ing Group serves  

a s  t he  program d i r e c t o r .  Another BNL s t a f f  appointee serves  a's t h e  

United S t a t e s  represen ta t ive .  The support s t a f f  ( a l so  BNL employ-' 

e e s )  r epo r t  t o  the  Director and provide a s s i s t ance  i n  t h e  work plan. 

BNL exper t  consu l tan ts  provide spec i a l  t echnica l  se rv ices .  

The I E A  Steer ing Group has requested t h a t  t h e  supporting s t a f f  

expand the  scope of t h e i r  e f f o r t s  t o  include i n  t he  systems analy- 

s is  program various I E A  member nat ions  not  a c t i v e l y  p a r t i c i p a t i n g  

i n  t h e  program. This w i l l  r equ i re  one man-year per year of addi- 

t i o n a l  BNL s t a f f '  support .  



E.  Biomedical and Environmental Effects Programs
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T i t l e :  Assessment of Health Ef fec t s  of Energy Systems - Assessment. 
of Biomedical and Environmental Costs of Energy Systems 

Pr inc ipa l  Inves t iga tor  ( s )  : 
L. Hamilton 

Sponsor: ~ i v i s i o n  of Tech- 
nology 0verview/EnvironmeIit 

  his program aims a t  developing a  systematic overview of  bio- 

medical and environmental c o s t s  of energy production and use. A l l  

forms of energy a r e  being considered. S t a r t i n g  with a  compilation 

of r e s idua l s  from t h e  energy system, t he  var ious  pathways t o  man 

a r e  t raced .  This t a sk  e n t a i l s  d e f i n i t i o n  of t r anspor t  mechanisms 

including chemical conversions and var ious  l i n k s  through t h e  bio- 

sphere t o  man. An evaluat ion i s  then made of e f f e c t s .  The i n i t i a l  

focus i s  on biomedical e f f e c t s  and environmental e f f e c t s  on animals, 

crops ,  o ther  vegeta t ion,  and on land, known t o  a f f e c t  man. This 

evaluat ion r e l i e s  on ava i l ab l e  information; epidemiological da ta ,  

f i e l d  and labora tory  s tud ie s  c a r r i e d  ou t  on appropr ia te  animals and 

vegeta t ion,  and bas ic  biomedical research designed t o  e luc ida t e  

molecular and c e l l u l a r  mechanisms underlying b io log ica l  responses 

t o  var ious  r e s idua l s .  By tak ing  account of t he  magnitude of en- 

ergy flow through the system and of the  populations exposed, t o t a l  

e f f e c t s  a r e  ca lcu la ted .  The bas i c  framework of t he  evaluat ion i s  

provided by the  na t iona l  energy system models and da ta  base i n  use 

and under development by the  National Center fo r  Analysis of 

Energy Systems (NcAES) a t  Brookhaven. That work provides a  s ig-  

n i f i c a n t  resource for  t h i s  program and a  means of i n t eg ra t ing  the 

r e s u l t s  of t h e  program i n t o  na t iona l  energy pol icy ana lys i s .  



Title: Assessment of Health Effects-of Energy Systems - Assessment 
of .Biomedical and Environmental Costs of Energy Systems 

Integrated assessment activity in this area is designed to 

serve two purposes: (1) guide the allocation of resources in the 

biomedical research program, and (2) provide information on biologi- 

cal and environmental costs required to make decisions regarding 

alternative energy systems. 



Title: Environmental Policy Analysis - Analysis of Energy and 
Environmental Policy Considerations 

Principal Investigator (s) : 
L. Hamilton 

Sponsor: Assistant Secretary 
for Environment 

 his program will provide the Department of Energy '(DOE) with 

dissections of relationships among technical, environmental, health, 

economic, 'and societal factors as they affect environmental regula- 

tion, energy, and environmental R&D policy', or the commercialization 

of developed energy 'systems. The program entails longer-term pol- 

icy analyses to diagnose incipient energy/environmental problems 

and short-term studies to meet policy-making needs in DOE. 

The  assistant Administrator for Environment and Safety 
(AES) environmental policy analysis program indentified two major 

tasks : Ta.sk 1 is a review and evaluation for the identification 

of potential conflicts between energy development and enviro&nental/ 

use policies; Task 2 is the analysis of' critical issues identified 

in Task 1 as assigned by A~~/~ffice of Environmental policy' (OEP). 

This Schedule 189 covers Task 1. Revisions will be prepared as 

required to cover 'activities under Task 2. 



APPENDIX B 

DATA BASES AND ANALYTICAL MODELS 
DEVELOPED BY AND/OR AVAILABLE TO THE CENTER 

The work performed in NCAES includes technical, economic, en- 

vironmental, and policy analysis of all aspects of the energy sys- 

tem. In this work, a mix of quantitative and nonquantitative 

information must bd utilized. Depending on the policy issue to 

be addressed, the analysis and interprelalion of quantitative in- 

formation can .comprise anywhere from perhaps 10% to 90% ot the 

pnlicy study, To assist,in this portion of the work, a number of 

data bases and analytical models have bee11 dsse~l~bled a L  L ~ I C  Ctilttl'. 

The scope of the assemblage of data and models is shown in 

Figure B-1. This figure illustrates the relationships between the 

economy, the energy system, and individual technologies that must 

be addressed in a complete analysis. The basic structure of the 

Brookhaven energy system models is represented in Figure B-2, The 

Reference Energy System. The capital, labor, energy, and material 

resources on which the energy system and economy is based must be 

considered. Also, environmental and health effects of technologies 

must be addressed and these factors, combined with the state-of-the- 

economy, 'comprise the society and lifestyles that are uppermost in 

the planning and analysis hierarchy. The data bases and models 

listed below address various components of the hierarchical system 

and the relationships among the components. 

Some of the models listed were developed by other groups and 

are available to Brookhaven through col 1.aborative activities. The 

policy of NCAES is to, wherever possible, work with the model 

developer in a collaborative way such that the developer performs 

the actual runs or analysis with his model. Therefore, anyone 

interested in a model or data base listed here that was developed 

elsewhere should contact the developer for any information or 

possible application. 



SOCIO.TECHNICAL SYSTEM HIERARCHY POLICY AREAS 

SOCIETY 
NATIONAL GOALS 

LIFESTYLES 

STANDARDS 
ENVIRONMENTAL ECONOMY REGULATION 

\ r I REGULATION 
I 

TECHNICAL SYSTEM 
TAX & SUBSIDY 
STANDARDS 

TECHNOLOGY ' R&O 
STANDARDS 

RESOURCES 
-ENERGY 
-MATERIAL 
-CAPITAL 
-LABOR 

TAX AND SUBSIDY 
REGULATION. . 
STANDARDS 

Figure B-1. Policy considerations. 

RESOURCE 

DISTRIBUTION 

NUCLEAR 
2 .o -- -- a - -- - 7-+O MISC. ELECTRIC 4.2 

GEOTHERMAL AND HYDROPOWER I I *r ALUMINUM 0.2 

3.1 6.3 
I R O N ' S  S T E E L  0.7 

A I R  CONDITIONING 1.6 

SPACE 8 WATER HEAT 7.5 
NATURAL GAS 

PROCESS H E A T  6.2 ' 

PETROCHEMICALS 4.2 

AUTOMOBILE 1.5 

BUS,TRUCK,RAILBSHIP 0.6 

2. S O L I D  L I N E  I N D I C A T E S R E A L P R O C E S S  
3. CONVERSION EFFICIENCIES SHOWN I N  

T O T A L  ENERGY, 1 9  7 6  PARENTHESES 
7 4 . 0  5 4 . 9  27.5 

AVAILABLE ENERGY, 1 9 7 6  
6 3 . 9  4 8 . 6  13.5 

Figure B-2. Reference energy system. 



ENERGY SYSTEMS 

Models : -- 

1. Model: Brookhaven.Energy System Optimization Model (BESOM) 

Developed By: Brookhaven National Laboratory 
/ 

Sta tus  : opera tiona.1 on CDC ,7600 -  rookh haven National 

Laboratory 

~ e s c r i p t i o n :  A l i n e a r  pruyramming model of the  na t iona l  en- 

ergy system emphasizing technological  d e t a i l  and i n t e r f u e l  

cuhst . i , t i i t inn which focuses on a s i n g l e  year a t  a time. 

2 .  Model: Dynamic Energy System Optimization Model (DESOM) 

Developed By : Brookhaven National Laboratory 

S ta tus :  Operational on CDC 7600 - Brookhaven National 

Laboratory 

Description:  A l i n e a r  programming model of' t he  na t iona l  en- 
. . 

ergy system emphasizing technological  d e t a i l  a;ld, i n t e r  f u e l  

s u b s t i t u t i o n  which optimizes over a time horizon (usua l ly  10 
, % 

5-year per iods)  . 

3 .  Model: Regional Energy Systdm fo r  t h e  Planning and Optimiza- 

t i o n  of Nationa.1 scenar ios  (RESPONS) ( a l so  known a s  t h e  Bech- 
. . 

t e l  coa l  ~ o d e l )  

Developed By : Bechtcl. :Coxpox a t  i n n  
. . 

Status.: A vers ion t h a t  w i l l  be operat . ional  on t h e  Brookhaven 

Nsr,Lionsl Laboratory CBC 7600 is under development 

~ e s c r i p t i o n :  A l i n e a r  programming model of t he  na t iona l  en- 

ergy system with spec i a l  emphasis on the  coa l  s ec to r .  



4. Model: Multi-regional Energy System Optimization Model (M-RESOM) 

Developed By: Brookhaven National Laboratory 

Status: Development is complete and the model is being 

validated 

Description: A multi-regional (9 census regions) version of 

Brookhaven Energy System Optimization Model (BESOM). 

5. Model: CURVE . . 

Developed By : T. Muench, M. Wooders, R. McLean of SUNY .Stony 

Brook . . 

Status: Operational on UNIVAC at SUNY Stony Brook 

~escription: "Calculates demand for fuel and fuel systems re- 

quired to heat single family dwelling units." 

6. Model: Federal Energy Agency Marketing and Mobility Model 

Developed By: Jack Faucett Associates 

Status: Operational on U.S. Department of Energy's (DOE'S) 

Germa.ntown computer . , . 

Description: Computes size of auto fleet to year 2000.and. in- 

dicates fuel consumed and vehicle miles traveled. 

" 

Model: Auto Fleet Submodel 7 -  - 
Developed By: Department - of Transpnrtatisn 

status: operational. on U.S. Department of 'Energy's '(DOE'S) 

Germantown computer. 

Description: Computes size of auto fleet to year 2000,'miles 

traveled, and fuel consumption by grade of.,fuel, 

\ 

8. Model: Brvokhaven Energy Tran.sportatson Submodel . .  

Developed By: Brookhaven National Laboratory " 

(Cont ' d) 



..8. . Sta tu s :  . Operat ional  .on CDC 7600 - Brookhaven National  

Laboratory 

~ e s c r i p t i o n :  Ca lcu la tes  energy requirements  f o r  t h e  . t r ans -  

p o r t a t i o n  of  energy. 

. . . . 

9. Model: -- ~ n d u s t r y  Process Optimizat ion Models 

Developed By: T. Sparrow a t  Brookhaven National  Laboratory 

S t a tu s :  Under development on Brookhaven National  Laboratory 

CDC 7600 

Descr ip t ion :  Linear programming models o f  t h e  i r o n  and s t e e l ,  

cement, aluminum, and paper and pulp i n d u s t r i e s  have been .  

. completed. S e n s i t i v i t y  o f  market pene t r a t i on  t o  c a p i t a l  c u s t s  

and energy p r i c e s  may be examined. 

10. Model: . Energy Supply-Demand Scenario Model 

Developed By: Brookhaven National  Laboratory from Oak Ridge 

I n t e r n a t i o n a l  Energy Agency ( I E A )  work. . 
Sta tu s :  Ueveluped: d e s c r i p t i o n  m i s t s  i n  Northeast  perspec- 

t i v e s  Reports  . . 

Descr ip t ion:  Allows matching of  independently developed .sup- 

p l y  and demand scenar ios .  creates aii 6rn~ss1ul i !~  i i i ve i~ to ry~  

11. Model & Data : Con-Ed Generation Model f o r  L0a.d Management 

Developed By: Conso1:idated Edison Company, modified by Brook- 

haven National  ~ a b o r a t o r y  (J. AllerlLuck) , , 

S t a t u s  : . Operati.ona1-Brookhaven -Nat ional  ,Laboratory CDC ,7600 

uescripLion: simulatct:  t1colism5.r d i . ~ g a t o h  of; CON-ED eI.ec.tric 

genera t ion .  The rrlvdel i s  d r iven  by time-vary.i.ng load  curves 

developed on t h e  b a s i s  o f  aggregat ing e l e c t r i c  demand i n  t h e  

CON-ED s e r v i c e  a r ea  by end use. 



1 2 .  Model: ~ime-Stepped Energy 'System Optimization Model (TESOM) 

Developed By:  Brookhaven National Laboratory - 
Sta tus  : opera t iona l '  on CDC 7600 -  rookh haven National 

Labor a  t o r y  

~ e s c r , i ~ t i o n  : A "myopic" time-phased model which optimizes 

over t h e  changes poss ib le  from one time-step t o  t h e . n e x t .  

No knowledge, of the  ' future i s  assumed, permit t ing improved 

simulation capab i l i t y .  
. . . . 

1 3 .  Model : ~robkhaveri Energy ~ o n s e r J a t i o n  Optimization Model 

Developed By: Brookhaven ~ a t i o n a l  Laboratory 

Status: '  Operational on CDC 7600 - Brookhaven National --- 
Laboratory 

Description:  Assesses both new and r e t r o f i t  conservation tech- - 
nologies i n  nine bui lding types and four regions .  

14. Model: -- preparat ion of Reference Energ,y Systems Through 

Time (PRESTO) . 

Developed By: Brookhaven National Laboratory 

S t a t u s :  Co'mpleted, opera t iona l  ori CDC .76'0O - Brookhaven 

' ~ a t i o n a l  ~ a b o r a t o r ~  

~ e s c r i p t i o n :  In t e r ac t ive  computer program (based on the Ref- - 
Energy System) t h a t  provides a  convenient framework for  energy 

flow accounting over time. 

15. Model: -- Regional Process Heat Model (BEPHOM) 

Developed By:  Brookhaven National Laboratory -- 
S t a t ~ ~ :  Compl'eted, rsperaki'unal on CDC '/bUU - Brookhaven 
--A. 

National Laboratory 
(Cont ' d )  



15. Description: This extension to the BESOM model was developed 

'to permit more realistic analysis of the.use -of solar and geo- 

thermal energy resources in the process heat sector. BEPHOM 

disaggregates the total process heat demand into four regional 

categories and five temperature regimes within each region. 

The four regions are consistent with those employed in BECOM. 

The temperature regimes were chosen to correspond to four. col- 

lector/fluid combinations (air, low temperature; air, high 

temperature; steam, low temperature; steam; high temperature) 

plus one rcsid,ual category for which solax is not permitted to 
compete. A backup supply is required in all solar applications. 

The -following parameters can be varied independently for each 

region/temperature combination: the capital costs of the col- 

lectors, per square foot, the efficiencies of conversion of 

soiar to thermal .energy, the number of square feet required per 

million Btu's per year of output, the fraction of solar to back- 

up power. 

Data Base: 

1. Data Base: Energy Model Data Base 

Developed S y :  Brookhaven National Laboratory 

Stat-us: Operational on Brookhaven National ~abokator~ CDC 7600 

Description: Includes (costs, efficiencies, and environmental 

effects of) new and old technological processes for both sup- 

ply and utilization. 

2. Data Base: County En'ergy Data Base (COENDA) 
. . 

Developed By: Brookhaven National Laboratory (C.  Calef, and 

F. Drysdale) 

S t d L u s :  Comple+.ed, p c r i ~ d l ~ a l l y  updat.ed and revised, computer- 

ized, manipulated by County Energy Budget (COENBU) Program. 



2 .  Description:  Contains:county and s t a t e  l e v e l  energy, economic, 

and environmental da ta .  S t a t e  l e v e l  da ta  a r e  disaggregated i n  

many ins tances  t o  provide es t imates  of county l e v e l  parameters. 

3 .  Data Base: ~ e w ' y o r k  Ci ty  Data Base 

Developed By: Brookhaven ~ a t i o n a l  Laboratory 

S ta tus :  Data e x i s t  i n  a s e r i e s  of Brookhaven National Labo- 

r a t o r y  r epo r t s  . . 

Description:  Energy and environmental da ta  r e l a t e d  t o  New 

York City.  

Cl ien t :  New York C i ty  Government 

4. Date Base: Northeast Region S t a t e  Level Data Base 

Developed By: Brookhaven National Laboratory and Subcontractors 

S ta tus :  Data e x i s t  i n  the  Northeast Perspectives Reports 

Description:  -- Energy and ~nv i ronmen ta l  Data for  a l l  s t a t e s  i n  

t h e  Northeast Region. 

Cl ien t :  State '  E.nergy-Environmental Off ices ,  United S t a t e s  --- 
Department of 'Energy. Brookhaven National Laboratory fo r  

Policy Analysis  

5 -  Data Base: 100 Power P lan ts  Data Base 

  eve loped By: Sam Morris and Granger Morgan, Brookhaven Na- 

t i o n a l  ~ a b o r a t o r y  I 

Sta tus :  Completed, computerized on CDC 7600 - Brookhaven 

National Laboratory, 

Dcocription: ~emograp l~ ic  ddtd wi thin  100 miles of 100 power 

p l a n t s  i n  t h e  United S t a t e s ,  mostly i n  Northeast.  

Models : 
ECONOMY 

1. Model: Data Resources Incorporated Long-Term Inter- Industry  

T.ransacti~>ns Mod,31 (Cont ' d )  



1. E e l o p e d  B y :  Data Resources Incorporated 

S ta tus :  . Operational  i n  conjunction with Data Resources Incor- 

porated on t h e i r  computer 

Description:  Combined macro-economic and in te r - indus t ry  model. 

contains  econometrically est imated production and u t i l i t y  func- 

t i ons .  Permits simultaneous determination of  r e l a t i v e  p r i ce s  

and input  purchase pa t t e rns  over time. 

2 .  -- Model: In tegra ted  BNL/DRI Model fo r  Long Term ~nergy/~conomic  
. . 

Analysis  

Deve lLedBy:  Brookhaven National Laboratory and Data Resources -- -- 
Incorporated . . 

Sta tus :  Opl?rational on the  CDC 7600 a t  Brookhaven National 

Laboratory v i a  i t e r a t i v e  so lu t ion  procedure. Linkage equations 

being programned. 

DE-script ion : The Data Resources Incorporated Long Term In t e r -  - - 
indus t ry  Transactions Model i s  coupled with the  Brookhaven 

Time-Phased Energy System Optimization Model (TESOM) and a t -  

tached energy supply schedules.  

3 .  Model: ~ n p u t / ~ u t p u t  Mo?el 

Developed By  : Brookhaven National ~ a b o r  a t o r  and Center for  --- 
Advanced computation; Univers i ty  of I l l i n o i s  

s t a t u s :  S t a t i c  and Dynamic Prime Versions operat ions  oh CDC --- 
7600 a t    rook haven National Laboratory; dual  p r ic ing  model 60% 

col~~plt! Le 

Description : Energy t ransdckiur~s  a r e  defined i n  tcrmc uf Iullc- 

t i o n a l  s e rv i ce  ur i i t s .  Engineering-based production functions 

a r e  added fo r  a wide v a r i e t y  of energy supply and conversion 

technologies.  Operational :?:,:kensions include incorporat ion uf 

a c a p i t a l  matr ix  for  two period dynamic so lu t ions  and a bal-  

ance o f  payments rou t ine .  



4. -- Model: ~ n p u t / ~ u t p u t  and Energy System Optimization Model 

Developed By: Center for  Advanced Computation, Univers i ty  of - 
I l l i n o i s ,  and Brookhaven National Laboratory 

S ta tus :  Operational on CDC 7600 a t  Brookhaven National Labo- 

r a to ry  and a t  Center for  Advanced Computation, Univers i ty  of 

I l l i n o i s  

Description:  An energy input/output model with 102 producing 

sec to r s  i s  coupled with Brookhaven Energy System Optimization 

Model (BESOM) t o  permit i n t e r f u e l  subs t i t u t i on .  Extensions 

under development include a reduced form, which w i l l  not  re-  

qu i r e  i t e r a t i o n  between t h e  ~npu t /ou tpu t  and Brookhaven. Energy 

System Optimization Model, and a mult i-regional  input/output 

model. 

5. Model: Model fo r  t h e  Assessment of Uncertainty and Risk 

Developed By: Peter  Love fo r  OECD and In t e rna t iona l  Energy - 
Agency ( I E A )  

S ta tus :  Completed ' 

~ e s c r i p t i o n :  Uses decis ion ana lys i s  and Monte-Carlo method- - 
ology t o  as'sess the' uncer ta in ty  a n d ' r i s k -  involved i n  t h e  as- 

sessment of new technologies.  

6 .  Model: Anal-ysis of  the Impact of New Ehergy Tcchnologiea i n  

an Overall  System. 

Developed By: Peter  Love for  OECD and In t e rna t iona l  Energy 

Agency ( I E A )  . 
Sta tus :  90% complete 

~ e s c r i p t i o n :  A methodology for  ranking s p e c i f i c  technologies - 
within  some given system and with  est imated upper and lower 

implementation bounds. 



Data Bases: -- 

1. - Data Base: New York S t a t e  Energy-~conomic Data Base 

Developed B l :  SUNY a t  Stony Brook (Owen C a r r o l l  and John - 
Sanborn) and Brookhaven National  Laboratory 

S ta tus :  Under development 

~ e s c r i p t i o n :  Energy and E C O ~ O ~ ~ C  d a t a  f o r  New York S t a t e .  - 
Plan t o  use  a  modified Energy System Network Simulator (ESNS) 

t o  i n t e r f a c e  w i th  da t a .  

C l i en t :  New York S t a t e  Energy Research and Development Admin- -- 
i s t r a t i o n ,  New York S t a t e  Energy Off ice  

ENVI RONMENT 

Models : 

1. . Model em- : Energy System Network Simulator (ESNS) 

Developed By : Walter A.  Sevian, Brookhaven National  Laboratory 

S t a tu s :  Opera t ional  on Brookhaven National  Laboratory CDC 7600 -- 
Dcccr ip t ionr  A f l o w  model which i s  a net:wnrk r ep re sen t a t i on  

o f  n a t i o n a l  o r  r eg iona l  energy systems. ~ x t e n s i o n s  inelude an 

ope ra t i ona l  model f o r  nuc lea r  f u e l  cyc l e  a n a l y s i s  which r e l i e s  

on a  da ta .  base  on nuclear  and sorne nonnuclear t echno log ies ,  

developed by Teknekron. The c u r r e n t  working vers ion  has  435 

'suppiy and end use  prbcesses .  

2 .  Model : Radiologica l  and Biologiudl  C e r l e r i r :  A ,L i i~osp l iu~ ic  LUse 

(RABGAD) 

Developed By: Teknekron, Incorporated - 
S t a t u s :  Operat iondl  or1 B r u u k h a v e i l  NaLfol-la1 Laboratory CDC 7600 

Descr ip t ion:  Transport  model - 



3 .  Model: Energy Center Water Supply Optimization Model 

Developed By: Peter  Meier, Brookhaven National Laboratory - 

Sta tus :  Completed. Resul ts  e x i s t  i n  Brookhaven National 

Laboratory ' r epo r t  

Description:  Developed fo r  Nuclear Regulatory Commission-- ' 

Department of Energy, New Jersey, Energy Center Study. Class i -  

. c a l  Lagrange Mul t ip l ie r  Optimization Model. , 

4. Model: County-Level S i t i ng  Model 

Developed By: Peter  Meier, Brookhaven National Laboratory-- 

fo r  National Coal U t i l i z a t i o n  Assessment 

S ta tus :  Operational on Brookhaven National Laboratory CDC 7600 

fo r  t he  t h r e e  power pools of t h e  Northeast 

Description:  Performs a county-level disaggregation of  reg iona l  

(census region)  scenar ios .  S i t e s  a l l  power p lan ts .  Includes 

c o s t s  of t r anspor t a t i on ,  e l e c t r i c i t y ,  f u e l s ,  and transmission.  

Uses Off ice  of t h e  Bureau of Economic Research Service (OBERS) 

p ro jec t ions ,  loca t ion  of ex i s t i ng  f a c i l i t i e s ,  and water resources  

da ta  from United S t a t e s  Geological Survey (USGS). . 

5. Model: National Residuals Discharge Inventory 

Developed By: Consultants t o  National Research Council 

S ta tus :  Computerized, e x i s t s  a t  Brookhaven National Laboratory 

CDC 7600 

Description:  An assessment of r e s idua l s  generat ion and d i s -  

charges and of  t h e  c o s t s  involved i n  cleaning up or  reducing 

these  discharges.  Regional disaqqreqation t o  ASA (aggregated 

Subarea, o r  r i v e r  b a s i n ) .  Examines Biological  Oxygen Demand 

(BOD) and Total  Suspended Sol ids  (TSS). Examined c o s t s  of B e s t  
1 

Available Technology (BAT) and Best Prac t icab le  Technology (BPT) 

required t o  c lean  up these  e f f l u e n t s .  



Model : Regiona.1 Emissions project ions  System (REPS) 6 .  - 
  eve loped By: Booz-Allen fo r  Environmental Protect ion Agency 

S ta tus :  Operational  on Brookhaven National Laboratory CDC 7600 

Description:  Using t h e  most recen t  National Emis.sions .Data 

Service (NEDS) emissions inventory t o  e s t a b l i s h  base l ine  emis- 

s ion  l eve l s , .  Regional Emissions Project ion Systems (REPS) pro- 

j e c t s  emissions production t o  a  s e l ec t ed  fu tu re  year by A i r  

Quali ty Control Regions (AQCR).  SEAS economic fo recas t s  a r e  

used t o  compute t h e  growth f ac to r s .  The projected emissions 

a r e  then adjusted t o  include the  e f f e c t s  of present  and . fu tu re  

con t ro l  regula t ions .  Many user  opt ions  and overrides are . 

ava i l ab l e .  

7. Model: Wind Rose Model 

Developed By: Paul Michael, Brookhaven ~ a t i o n a l  Laboratory 

S ta tus :  Under development. (Resides ou ts ide  NCAES but  i s  be- -- 
ing developed a t  Brookhaven National Laboratory and w i l l  be 

used extensively  by NCAES personnel .)  

Description:  Describes a  year ly  average concentra t ion of a  

po l lu t an t  from a  point  source and t o  50 miles .  

8. ~ o d e l :  Long-Range Trajectory Model 

Developed By:  Ron Meyers, Rick Cederwall, Brookhaven National 

Laboratory 

S t a tu s :  Operational on Brookhaven National Laboratory CDC 7600 -- 
(Resides ou ts ide  NCAES but  ;is being developed a t '  Brookhaven 

National Laboratory and w i l l  be used extensively  by LKAES 

personnel .)  

Description:  Traces t h e  po l lu t ion  from a  point  source, over 

time, us ing a c t u a l  meterological  data  i n  3 dimensions. Allows 



8. Descr ipt ion (Cont ' d )  : 

t h e  t r ac ing  of a  po l lu t an t  from a  s p e c i f i c  source over l a rge  

d i s tances ,  a s  well  a s  allowing the  incorporat ion of nonlinear 

chemistry e f f e c t s .  

Model : SECPOP 9. -- 

DevelopedBy: Office of Radiation Programs, USEPA 

Sta tus :  On cards ,  bu t  has not  been used a t  BNL 

Description:  Determines the  population d i s t r i b u t i o n  around any 

given point  i n  t h e  U.S. us ing master Enumeration D i s t r i c t  L i s t  

from t h e  1970 census. 

10. Model: ESNS-BESOM In te r f ace  (EBIP)  

Developed By : Walter A .  Sevian, S. Michaile, Brookhaven 

National Laboratory 

S ta tus :  Operational on Brookhaven National Laboratory CDC 7600 

Description:  This program takes  t h e  aggregated BESOM In te r -  

mediate Energy Form ( I E F )  outputs  along with o ther  t o t a l s  and, 

a f t e r  app l ica t ion  of s u i t a b l e  assumptions, d isaggregates  t h e  

IEF's ,  generates an equivalent  ESNS t r a j e c t o r y  f i l e ,  and exe- 

cu t e s  t he  ESNS model. The outputs  of t h e  ESNS model a r e  simply 

t h e  process-by-process emissions generated by the  aggregated 

IEF so lu t ions  t o  t h e  BESOM model. 

11. Model: Energy System Simulator (ESS) 

Developed By: Paula Newhouse, Walter A. Sevian, Brookhaven 

National Laboratory 

S ta tus :  Operational on Brookhaven National Laboratory CDC 7600 -- 
Description:  An aggregated a c t i v i t y  l e v e l  vers ion of  ESNS 

t h a t  generates energy flows and environmental e f f e c t s .  About 

110 processes a r e  included i n  t he  network. 



12. Model: R-ESNS 

Developed By: Walter A. Sevian, Brookhaven National Laboratory 

Status: Under development 

Description: Regionalized .ESNS model to be developed primarily 

from BEMIS data when completed. This will be the primary 

vehicle through which BEMIS data will be available. 

13. Model: Air Pollution Linear Rollback Model 

Developed By: Environmental Protection Agency 

Status: Operational ur~ Biookl~aven National Laboratory CDC 7600 

l3sscript.j on: A linear arjjiisf-ment !!!udel 101- estimating uxban 

air quality under various automobile emission control require- 

ments. Health impacts can also be estimated, given a suitable 

set of assumptions about stationary.,enission source growth 

rates. 

Data Bases: 

Data Base:' Committee on Alternative Energy Strategies (CONAES) 

Developed By: Being developed at Brookhaven ~ational Laboratory 

in conjunction with Committee on Alternative Energy Strategies' 

Status: Operational on Brookhaven National Laboratory 

CDC ' 1 6 0 0 .  

Description: Environmental information about nuclear and 

other technologies. This is basically an ESNS input file 

which includes all of the Teknekron new technology data plus 

additional nuclear data from a CONAES subgroup. 



2. Data Base: National Emissions Data Service (NEDS) . . . . 
Developed By : Environmental Protect ion Agency 

S ta tus :  Developed, undergoes per iod ic  updates. La tes t  vers ion 

i s  ava i l ab l e  a t  Brookhaven National Laboratory fo r  use with Re- 

g iona l  Emissions Project ion System (REPS) 

Description:  A county-level compilation by Environmental Pro- 

t e c t i o n  Agency (EPA)  of a l l  point  sources of a i r  emissions a s  

wel l  a s  a rea  wide a c t i v i t y  and assoc ia ted  a i r  emissions. These 

da ta  a r e  spo t ty .  Also ava i l ab l e  a s  a system 2000 data  base 

from t h e  Atmospheric Sciences Division including add i t i ona l  

s t a t e  and l o c a l  da tes .  Qual i ty  con t ro l  checks a r e  being 

implemented. 

3 .  Data Base: Storage and Ret r ieva l  of Watex Q u a l i t y  and Related 

Data (STORET) 

Developed By: Environmental Protect ion Agericy -- 
Sta tus :  Completed, r e s ides  on Environmental Protect ion Agency -- 
(EPA)  computer, r egu la r ly  updated and added t o  

Description:  Contains data on "water q u a l i t y ,  municipal and 

i n d u s t r i a l  waste f a c i l i t y  inventory,  water q u a l i t y  standards 

compliance, f i s h  k i l l ,  o i l  s p i l l ,  cons t ruc t ion  c o s t ,  and o ther  

r e l a t e d  data ."  

. . .  

4 .  Data Rase: Storagc and Ret r ieva l  u f  Aerometric Data (SAROAD) 

Developed By: Environmental Protect ion Agency 



4 .  -- Sta tus :  Completed, r e s i d e s  on Environmental Pro tec t ion  Agency 

computer, r egu la r ly  updated and added t o .  Also ava i l ab l e  a t  

Brookhaven National Laboratory, Atmospheric Sciences Division, 

a s  a  System 2000 da ta  base 

Description:  Contains a i r  q u a l i t y  and meterological  data  and - 
generates  a i r  q u a l i t y  da ta  r epo r t s .  

5. Data Base: Edited Version of Master Enumeration ~ i s t r i c t  L i s t  
. . 

with coordinates  

Developed By:  U.S. Census Bureau 

S ta tus :  On tape,  but has not  been used a t  Rrookhaven National 

Labor a t o r  y 

Description:  The..population, longitude,  and l a t i t u d e  of t he  

enumeration d i s t r i c t  population cen t ro id ,  from the  1970 census. 

6 .  Data Base: Biomedical and Environmental Modeling Information 

System (BEMIS) 

Developed By : brvukl~avel~  Ma.t iona l  Labsra t o r y  a n d  Teknekxon, 

Incorporated 

SLd Lus : Under dcvdopment 

Description:  A c r i t i c d l  review of the erlv'inanme~lt c u c f f i c i e n t s  

i n  t he  cu r r en t  Rrookhaven National Laboratory Energy Model Data 

Base by Teknekron, Incorporated,  with a  goal  t o  t h e i r  reformula- 

t i o n  fo r  use  i n  h e a l t h  impact assessment, has  r e s u l t e d  i n  a  

dec i s ion  t o  develop BEMIS. With a revised s e t  of  both coef f i -  

c i e n t s  and process represen ta t ion ,  t h e  BEMIS s t r u c t u r e  w i l l  be 

used t o  develup a reg iona l  vcreion r;lf ESNS, R.-ESMS. 

7 .  ----- Data Base: County Level Data Bank of Future Energy Supply 

~ a c i l i t i e s  

Developed By: Walter A .  Sevian, Salvador R. Bozzo, Brookhaven, 

National Laboratory 



q .  Sta tus :  Operational on Brookhaven National Laboratory CDC 7600 

~ e s c r i p t i o n :  This da ta  bank contains  a l l  f u t u r e  energy supply 

f a c i l i t i e s  t o  t h e  year 1985 and beyond i n  some cases.  The 

e n t r i e s  a r e  keyed t o  t h e  process c l a s s i f i c a t i o n s  i n  t h e  ESNS 

model, and it is  planned t o  i n t e r f a c e  t h i s  da ta  bank with the  

ESNS ,model t o  meaningfully ass ign fu tu re  energy scenar io  emis- 

s ions  i n  space. 

8. Data Base: Business Pa t te rns  Data Bank 

Developed By:  Walter A.  Sevian, Regina Hakoopian, Brookhaven - 

National Laboratory 

S ta tus  : Under development -- 
Description:  County l e v e l  c l u s t e r s  of i n d u s t r i a l  f a c i l i t i e s  

w i l l  be developed i n t o  an information f i l e  t o  be used with t he  

MEDABA medical da ta  base and t h e  ESNS model. This base year 

w i l l  be 1970 and s i t e - s p e c i f i c  p ro jec t ions  w i l l  be accepted. 

9. Data Base: WATSTORE 

Developed By: U.S. Geological Survey 

S ta tus :  Completed, r e s i d e s - o n  USGS computer, r egu la r ly  updated -- 
and added t o  

Description:  Hydr'ologic information'on sur face  and subsurface 

waters.  
. . 

10. Data ~ a s e :  County Level Water F i l e .  

Developed By: E. Kaplan, Brookhaven National Laboratory 

S ta tus :  Water q u a l i t y  f i l e  completed, hydrologic f i l e  under -- 
development 

Description:  Water q u a l i t y  and hydrologic da ta  aggregated a t  - 
t h e  county and r i v e r  bas in  l e v e l .  Data ex t rac ted  from EPA, 

USGS, and other  agencies. 



11; Data Base: Disaggregated Emission Coef f ic ien ts  i n  t h e  Commer- 

c i a l / ~ e s i d e n t i a l ,  I n d u s t r i a l ,  E l e c t r i c  U t i l i t y ,  and Transporta- 

t i o n  Sec tors  

Developed By: . P., Raskin, R. Rosen, Energy Systems Research, 

. Incorporated 

S ta tus :  Completed, noncomputerized, r epo r t  t o  be published 

Description:  In t h e  e l e c t r i c a l  s ec to r ,  emission c o e f f i c i e n t s  - 
were disaggregated t o  account fo r  v a r i a t i o n s  i n  f u e l  mix (coal ,  

gas, o i  1 -. ,) and mix of o l d  and new p lan t s .  In t he  i n d u s t r i a l  

s ec to r ,  emission coe f f i c i en t s '  a r e  disaggregated fo r  t h e  f i v e  

major energy consuming i n d u s t r i e s  plus  "others,.  ".. These coeff  i- 

c i e n t s  were s p e c i f i c  t o  t he  industry ,  f u e l ,  process,  and age of 

pla.nts i n  s e rv i ce .  In  t h e  commercial/residential. s ec to r ,  emis- 

s ion  c o e f f i c i e n t s  a r e  disaggregated by f u e l  type.  ( o i l ,  gas ...) 

and end use  (space hea t ,  water hea t ,  and cool ing) .  In t h e  

t r anspor t a t i on  s e c t o r ,  emissions were ca lcu la ted  only f o r . a u t o -  

mobiles. The emission c o e f f i c i e n t s  f o r  t h e  t r anspor t a t i on  sec- 

t o r  a r e  disaggregated by model year.  

1 2 .  Data Base: E3nissio.n~ Data Base us ing PPC Form 6.7 

m e l o p e d  - ~ -. . By-: Federal Power Comf ss ion  

Status-: A i r  d a t a  va r i ab l e  a t  Brookhaven ~ a t i o n a l  Laboratory 

i n  system 2K da ta  base water da t a  ava i l ab l e  a t  Brookhaven Na- 

t i o n a l  Laboratory on tape  

Description:  A i r  q u a l i t y  con t ro l  da t a  f o r  steam e l e c t r i c  

power p l a n t s  



MATERIALS 

Data Bases: 

Data Base: . Reference Materials System - 
Developed By: Brookhaven National Laboratory. 

Status: Complete, BNL 50609, not computerized 

Description: Information regarding materials requirements for 

various processes, e.g., resource extraction, processing, trans- 

portation, etc. 

INTERNATIONAL 

Models : -- 
- .  

Model: MARKAL-IEA Market Allocation Model 1- - 
Developed By: Brookhaven National Laboratory (International 

Energy Agency), Kernforschungsanlage (KFA) Germany 

Status: under development -- 
Description: A synthesis of DESOM and the KFA model designed . 
to be nation independent and to perform analysis on alternative 

R&D strategies and resource sharing among IEA countries. This 

is a time phase LP model. 

. . I 

Model: WASP, Electric Generation Capacity ,Expansion Model 2. - 
Developed By: International Atomic Energy Agency . 

Status: Operational on Brookhaven National Laboratory CDC 7600 

Description: A group of six interrelated computer code modules 

developed- to meet the,needs of,electric generation capacity. 

expansion in developing countries. WASP accepts data on the 



2 .  ~ e s c r i p t i o n  (C0nt ' d l :  / 

load c h a r a c t e r i s t i c s ,  annual peak dema.nd for  each year i n  t he  

study,  and a desc r ip t ion  of t h e  f ixed  system. It can consider 

up t o  20 candidate expansion p l an t s .  Within user  generated 

' c o n s t r a i n t s ,  WASP considers  a l l  acceptable expansion configura- 

t i o n s  and c a r r i e s  ou t  a dynamic opt imizat ion of a l t e r n a t i v e  

expansion plans.  

Data ,Dases  : 

Data Base: Developing Countries Data Base 

Developed By:  Brookhaven National Laboratory - LDC Program 

S ta tus  : Under d e ~ e l o ~ n ~ e n t ,  p a r t l y  computerized 

Description:  Energy production and import da ta  fo r  LDC1s.as 

group. More d e t a i l e d  energy and economic da t a  fo'r twelve se- 

l ec t ed  count r ies ,  enough t o  c r e a t e  a Reference Energy System 

(RES) .  Detai led technological  da t a  f o r  i r r i g a t i o n ,  us ing re-. 

newable resources  ( e spec i a l l y  b iogas) .  

2. Data Ba.se: In t e rna t iona l  Energy Agency, ESNS Input ~ i l e  

r ) e 1 7 ~ 1  nped Ry : Brookhaven National Laboratory 

S ta tus :  Operational  on Brookhaven National Laboratory CDC 7600 -- 
~ e s c r i p t i 0 . n :  A c o l l e c t i o n  of energy, economic, and environ- -- , 

mental data  fo r  e a d l  ~ n t e r n a t i o n a l  Energy Agency (IEA) par- 

t i c i p a t i n q  country,  a s  wel l  a s  +for cross-country technology 

cha rac t e r i za t ion .  The Energy Systems Network Simulator (ESNS) 

program and i t s  assoc ia ted  i n t e r a c t i v e  program have been adapted 

. t o  : . interface w i t h  t h e  I E A  ' da ta  base. u n i t s  a r e  metr ic .  Energy 

supply and demand da ta  fox each country a r e  s to red  using APL 

format s o  t h a t  t abu la r  information f o r  r epo r t s  i s  generated 

quickly  and e a s i l y .  



3 .  Data Base: IEA ~ a t a ' ~ a s e  for MARKAL 

Developed By:  Brookhaven National Laboratory 

Status:  Planning 

Description: A l l  data for  MARKAL 

POPULATION AND HEALTH 

Models : 

Model: Population Projections by County 

Developed By: Brookhaven National Laboratory 

Status:  Under development (working paper # 2 )  

Description: uses na tura l  r a t e  of increase method with 1950- 

1970 r a t e s  and 1960-1970 ra te s .  Also, a  r a t i o  method, a  trend 

method, and a  fixed r a t e  method. Coded by Federal Information 

Processing Standard (FIPS) - 1970 and by Inter-Censal ~ q u i v a l e n t  

Area code ( ICEAC)  . 

2. Model: Health Impacts Simulation Model 

Developed By: S. Morris, Eiiookhaven ~ a t i o n a i  ~abora tory , '  and - 
Granger Morgan 

Status:  Under development 

Description: A simulation model which uses a  p robab i l i s t i c  

approach t o  study hea l th  impacts of a i r  pol lut ion from coal- 

f i r e d  power p lants .  Two versions e x i s t :  i n  one, each parametric 

is  represented by a  probab,ility densi ty  function while i n  the  

other ,  the  mean of the  pdf i s  used. Uses Paul Michael's Wind 

Rose Model a s  a  base. 

3 .  Model : Interact ions Between Income; pollution-, Mortali ty,  

Sex, Age, and Race 



3 .  Developed By: Salvador Bozzo, Brookhaven National Laboratory 

S ta tus :  Completed and opera t ive  

Description:  The model uses  t h e  Medical Data Bank (MEDABA) 

f i l e s  t o  compose groups of count r ies  which contain  enough popu- 

l a t i o n  t o  r e f l e c t  t h e  impact of d i f f e r e n t  l e v e l s  of  po l lu t ion  

and income i n  t h e  population. E.g., compose a group of  one 

mi l l i on  persons l i v i n g  i n  low income, high po l lu t an t  a rea  and 

c o n t r a s t  wi th  s imi l a r  groups l i v i n g  i n  low income low po l lu t an t  

areas. Examines m o r t a l i t y  da t a  wi th  respec t  t o  demographic 

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

Softwa.re t o  group coun t r i e s  and compute d i sease-spec i f ic  

mor t a l i t y  r a t e s  fo r  each of t he  groups is  opera t ive .  This 

output  can bc coupled t o  a graphics  package on t h e  DTC 3 0 0 / ~  

terminal .  

4. Model: Comprehensive Model Relat ing Energy,. Environment, 

Humans, and Economics 

Developed By: Salvador Bozzo, Brookhaven National Laboratory 

S t a tu s :  Under development 

Description:  The i n t e r r e l a t i o n s h i p s  among energy, environment, 

human hea l th ,  and economics a r e  described by t h e  following 

chain : 

Medical Care 

Human Disease 
Emissions Dose Death 

Energy .-> E ~ l v  i L . U ~ I I ! I ~ I I  t > IIealrh 7 E ~ o n o m  

/r Environmental Protection 

Change in Energy Prqduction 



4. Description (Cont ' d )  : 

An attempt t o  descr ibe the  t r a n s f e r  functions between t h e  d i f -  

f e ren t  segments of t he  mode l - i s  being c a r r i e d  .out. Input da ta  

a r e  f rom' the Medical Data Bank (MEDABA). 

Model : , CEM Accident Model 5- - 
Developed By: The Center fo r  Environment, and Man, Incorporated, 

for  Department of Transportation 

Status:  Operational on Brookhaven National Laboratory CDC 7600 

Description: Estimates fu tu re  auto occupant deaths i n  r e l a t i v e  

and absolute terms, using algorithms based on h i s t o r i c a l  da ta  

which descr ibes  how t h e  frequency and number of auto occupant 

deaths changes with a l t e r a t i o n  i n  t h e  number of auto r eg i s t r a -  

t i o n s  ( f l e e t  s i z e ) ,  and an accident t rend model describing how 

auto occupant deaths change i n  r e l a t i o n  t o  va r i a t ions  i n  t h e  

mix of small and l a rge  c a r s  ( f l e e t  mix). 

6. Model: Population Dynamic Model 

Developed By: S. Bozzo, K. Novak, Brookhaven National Laboratory 

Status:  Operational on Brookhaven National Laboratory CDC 7600 

Desa ip t ion :  Using 1970 census da ta ,  1970 f e r t i l i t y  da ta ,  

1967-1971 mor ta l i t y  da ta ,  and county l e v e l  n e t  migration da ta  

between 1960-70, t h e  i n t e r r e l a t e d  e f f e c t s  of median family in- 

come and SOx emissions.on county l e v e l  population dynamics was 

examined. Age, race,  sex-specif ic  r e s u l t s  a r e  produced. Modi- 

f i c a t i o n s  and improvements t o  the  model'and input da ta  a r e  

under way. 

Model: Mortal i ty  Ef fec ts  Model 7- - 
Developed By: S. Bozzo, K. Novak, Brookhaven National Laboratory 



7 .  Status:  Operational on Brookhaven National Laboratory CDC 7600 

. Description:.  Using a l inear  combination of diseases ,  the  ef- 

f e c t s  of SO emissions and median family income on t o t a l  
X 

morta l i ty  and spec i f i c  causes of death can be computed. Age, 

race,  sex-specific r e s u l t s  a re  produced. Modifications and 

improvements t o  the  model and input da.ta a re  under way, : 

Model: Health Impacts Program 8. - 
Developed By: J, Nagy, Brookhaven National Laboratory 

Status:  Under.development . -. - - - . - . .- - 

~ e s c r i p t i o n :  Integrates  hea l th  impacts with energy networks 

by associat ing hea l th  impact coef f ic ients  i n  the correc t  u n i t s  

.with each process in  the network. The impacts..of each process 

a re ' ca lcu la ted  and these can be aggregated t o  any l e v e l  or  by 

any c r i t e r i a  desired.  Deaths, i n j u r i e s ,  and i l lnesses  a r e  con- 

sidered. uncertainty i s  accounted .for by providing bes t  es- 

t imate and upper and lower range of estimate. 

Data Bases: . . . . - 

1. Data Base: Medical Data Bank (MEDABA) 

Developed By: Salvador Bozzo, Brookhaven National Laboratory - 
Status:  Completed, computerized 

Description: Part  A: County-level Uata. ~ a c h  county includes - 
Federal Information Processing Standard (FIPS)  code, Standard 

Metropolitan S t a t i s t i c a l  Area (SMSA) code, S t a t e  Economic Area 

(SEA) code, and ~ a t i o n a l  Center for  ~ e a f t h  S t a t i s t i c s  (NCHS) 

code. Geographic cha rac te r i s t i c s ,  center of population, com- 

p le te  demographic cha rac te r i s t i c s  by age,. sex, and race , .  com- ' 

p le te  migration c h a c t e r i s t i c s  by age, sex, and race,  n a t a l i t y  



1. Description (Cont ' d) : 

-data (1960-1970), quality of life data, energy use data, emis- 

sion data. Part B: Three magnetic tapes-sequential hierarchical 

file with six million records. Mortality data by age, sex, race 

by 1969-1971. 
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