
NEW 

I EKNGY-ANALYTIC INFORMATION SYSTEM: 
FIRST 

JACK ALLENTUCK, OWEN CARROLL, LINDA FIORE, NEIL KATZ, 
r;r .I, .. 

ROBERT MALONE, ROBERT NATHANS, MICHAEL OWEN, DRAZEN P r ~ c ,  - dl. 

ROBERT RAYMOND, ANN REISMAN, AND HAROLD ROSTOKER 

September 1979 

Prepared for the 
NEW YORK STATE ENERGY OFFICE 

by the 
INSTITUTE FOR ENERGY RESEARCH ' 
STATE UNIVERSITY OF NEW YORK 
AT STONr BROOK 
STONY BROOK, N.Y. 11790 

and the 
NATIONAL CENTER FOR ANALYSIS OF ENERGY SYSTEMS 
DEPARTMENT OF ENERGY AND ENVIRONMENT 

I B R O O K H A V E N  N A T I O N A L  L A B O R A T O R Y  
U P T O N ,  N E W  Y O R K  1 1 9 7 3  



DISCLAIMER 

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



DISCLAIMER 

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



/ 

NEW YORK STATE ENERGY-ANALYTIC INFORMATION SYSTEM: 
5 ?  ' 5  

FI RST-STAGE IMPLEMENTATION 

ROBERT RAYMOND, ANN REISMAN AND HAROLD ROSTOKER 
. - . --  -. ~~ -- 

DISCLAIMER 

Neither the United Stater Governmnt mr any m e w  thereof. mr any 01 their employes. makeany 
warranry. erpres or implied. or assum any lpgal liebilily or r w 5 i b i l i l y  lor the -racy. 
mmpleleneu. or usefulness 01 any information, apparatus. product. or w o r n  diulo&, or 
reprerents that i lr "re uavld not infringe primiely omed rightr Relerence herein ro any specific 
mmmercial produc!. procerr. or service by trade name. trademrk. manulsclurer. or Otherwire. does 
-1 n-rily mnslilule or imply ill endorremen!, remmmendalion. or lawring bv the United 
States Government or unv agency thereof. The view and opinions 01 authors exorerred herein do mc 

L -  --- 
September 1 979- 

Prepared for the 
NEW YORK STATE ENERGY OFFICE 

POLICY ANALYSIS DIVISION INSTITUTE FOR ENERGY RESEARCH 
NATIONAL CENTER FOR ANALYSIS STATE UNIVERSITY OF NEW YORK 

OF ENERGY SYSTEMS AT STONY BROOK 
BROOKHAVEN NATIONAL LABORATORY STONY BROOK, N.Y. 11790 

UPTON, N.Y. 11973 

B R O O K H A V E N  N A T I O N A L  L A B O R A T O R Y  

A S S O C I A T E D .  U N I V E R S I T I E S ,  I N C .  
UNDER CONTRACT NO. DE-AC02-76CH00016 WITH THE 

U N I T E D  S T A T E S  DEPARTMENT OF ENERGY 



DISCLAIMER 

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

Printed in the United States of America 
Available from 

National Technical Information Service 
U.S. Department of Commerce 

5285 Port Royal Road 
Springfield, VA 22161 

Price: Printed Copy $10.75; Microfiche $3.00 



ABSTRACT 

So t h a t  energy p o l i c y  by s t a t e  government may be f o rmu la ted  w i t h i n  
t he  c o n s t r a i n t s  imposed by p o l ? c y  determined a t  t h e  n a t i o n a l  l e v e l  
y e t  r e f l e c t  t h e  d i v e r s e  i n t e r e s t s  o f  i t s  c i t i z e n s ,  l a r g e  q u a n t i t i e s  
o f  data  and s o p h i s t i c a t e d  a n a l y t i c  c a p a b i l i t i e s  a r e  r e q u i r e d .  Th i s  
r e p o r t  p resen ts  t h e  des ign  o f  an energy i n f o r m a t i o n / a n a l y t i c  system 
f o r  New York S t a t e ,  t h e  da ta  f o r  a  base year;  1976, and p r o j e c t i o n s  
o f  these  data.  

A t  t h e  coun ty  l e v e l  1976 energy-supply  demand da ta  and e l e c t r i c  
gene ra t i ng  p l a n t  da ta  a r e  p rov i ded  as w e l l .  Data base management 
i s  based on System 2000. Three computer ized'  models p r o v i d e  t h e  

, system's  bas i c  a n a l y t i c  c a p a c i t y .  The Brookhaven Energy System 
Network S imu la to r  p rov i des  an i n t e g r a t i n g  framework w h i l e  a  p r i c e -  
response model and a  weather s e n s i t i v e  energy demand model f u r n i s h e d  
a  s h o r t  t e rm  energy response e s t i m a t i o n  capabi  1  i ty .  The o p e r a t i o n  
o f  these  computer ized models i s  desc r i bed  i n  t h e  r e p o r t  as w e l l .  

iii 
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CHAPTER .I 

POLICY FORMULATION AND THE NYS ENERGY INFORMATION SYSTEM 

1.1 INTRODUCTION 

The u r g e n t  need f o r  a  n a t i o n a l  energy p l a n  'has been e v i d e n t  s ince  t h e  

e a r l y  1970 's .  The i n a b i l i t y  o f  the  ~ x e c u t i v e  and the  Congress t o  reach a  

consensus r e f l e c t s  t h e  c o n f l i c t i n g  i n t e r e s t s  o f  d i v e r s e  cons t i t uenc ies ,  some 

r e g i o n a l  and o thers ,  c u t t i n g  across geographica l  reg ions ,  d e r i v i n g  from common 

economic i n t e r e s t s ,  environmental  a t t i t u d e s  and s o c i  a1 v iewpo in ts .  

The e f f e c t s  a t  t he  s t a t e  government l e v e l  o f  the  c o n t i n u i n g  con t rove rsy  

as t o  t h e  shape o f  a  n a t i o n a l  energy p o l  i c y  a re  two fo ld .  On the  one hand 

s t a t e  government must assure t h a t  t he  i n t e r e s t s  ~f the  people o f  the  s t a t e  a re  

r e f l e c t e d  i n  t he  d e t a i l s  o f  n a t i o n a l  enerGy po l  i c y  as i t  develops. On t h e  

o t h e r  hand, i t  must, w i t h i n  the l i m i t s  o f  i t s  a u t h o r i t y ,  f o rmu la te  and imple- 

ment s t a t e  energy p o l  i c y  n o t  o n l y  w i t h  t he  enhancement o f  the  we1 f a r e  o f  i t s  

c i t i z e n s  as a  goal b u t  a l s o  w i t h  a  v iew t o  i t s  c o m p a t a b i l i t y  w i t h  emerging 

n a t i o n a l  energy p o l  i c y .  

.The c o m p l e x i t i e s  o f  po l  i c y  f o r m u l a t i o n  w i t h i n  such c o n s t r a i n t s  cannot be 

overs ta ted .  Th is  i s  e s p e c i a l l y  t r u e  when one cons iders  t h a t  i n t e r e s t s  o f  

i n d i v i d u a l s  and groups w i t h i n  t h e  s t a t e  r e f l e c t  t o  a g rea te r  o r  l e s s e r  degree 

those t h a t  e x i s t  a t  t he  n a t i o n a l  l e v e l .  

As '  a t  t he  n a t i o n a l  l e v e l ,  t h e r e  a re  reg iona l  d i f f e r e n c e s  w i t h i n  the  

s t a t e .  Ser ious p o l i c y  making on energy a t  the  s t a t e  l e v e l  must t h e r e f o r e  be 

in fo rmed by v a s t  q u a n t i t i e s  o f  data i n  s u f f i c i e n t  d e t a i l  t o  assess n o t  o n l y  

t he  consequences o f  p o l i c y  f o r  t he  s t a t e  as a  whole b u t  i t s  l i k e l y  e f f e c t s  on 

va r i ous  reg ions  and i n t e r e s t  groups w i t h i n  the  s t a t e .  I n  a d d i t i o n  t o  data,  an 

a n a l y t i c  c a p a b i l i t y  must be a v a i l a b l e  t o  p rov ide  o b j e c t i v e  i n d i c a t i o n s  o f  t h e  

l i k e l y  impact  o f  energy p o l i c y  on the  sta.te as a  whole as w e l l  as on reg ions  

- w i t h i n  t h e  s t a t e .  I n  the  sec t i ons  o f  t h i s  chap te r  which f o l l o w ,  we p resen t  

f i r s t  an overv iew o f  Flew Yo rk ' s  energy s i t u a t i o n  w i t h i n  the  n a t i o n a l  con tex t .  

Th is  i s  fo l lowed by a  b r i e f  d e s c r i p t i o n  o f  the  energy issues c o n f r o n t i n g  . the  

s t a t e .  Here we w i l l  underscore t he  severa l  l e v e l s  a t  which energy p o l i c y  must 

be considered. I n  a  subsequent s e c t i o n  we s h a l l  rev iew the e v o l u t i o n  o f  t h e  

New York S ta te  Energy I n f o r m a t i o n  A n a l y t i c  System ( N Y S  E I A S ) ~  as a  t o o l  f o r  

energy p o l  i c y  f o rmu la t i on .  



1.2 THE NEW YORK ENERGY SITUATION I N  ME NATIONAL CONTEXT 

The essen t i a l  s t r u c t u r e  of the c u r r e n t  U.S. energy s i t u a t i o n  i s  por t rayed 

i n  F iou re  l.* On the r igh t -hand s ide of the f i g u r e  are i nd i ca ted  the f i n a l  

uses of energy and the amounts of energy ( i n  1015 o r  q u a d r i l l  i o n  Btu)  going t o  

each use i n  1976. The numbers i n  parentheses i n  the f i g u r e s  r e f e r  t o  the 

e f f i c i e n c y  ( o r  more p r e c i s e l y  the " re1  a t i  ve e f fec t i veness "  If* o f  the var ious  

processes of energy conversion incorpora ted  i n  the system. I n  t r a c i n g  back 

( t o  the  l e f t  i n  t he  f i g u r e )  one gets  t o  the amount of pr imary resources 

reau i red  to  supply the demand f o r  energy w i t h  the c u r r e n t  system. 

T a h l ~  1 presents a surrnnary o f  the data o f  thc f i g u r e .  Mere the amount o f  

each fuel used by each consuminq sector  i s  i n d i ~ a t e d .  Note t h a t  e l ~ c t r i r t i t y  

( a t  3413 Btu/Kwh) i s  inc luded as a " f u e l "  under each sector .  Fuels going t o  

produce e l e c t r i c i t y  are i nd i ca ted  i n  the "U t i 1 i t . y "  column. The t o t a l  resource 

con~sumption i n d i c a t e d  i n  Table 1 i s  lower than t h a t  i nd i ca ted  i n  F igu re  1 

because i t  i s  measured a t  the p o i n t  of consumption. Takinu a l l  system i n e f f i -  

c i enc ies  i n t o  account the t o t a l  resource consumption i n  1976 was 73.98 x 1015 

Btu. '  

Table 1 

U.S. ENERGY CONSUMPTION I N  1976 

Resid. .Comm. Ind. 
E l e c t r i c i t y  2 7 7 T T 7 ! 3 7  
P e t r o l  eum Products 2.94 1.75 5.30 
Natura l  Gas 5.24 2.14 5.84 
Coal - 0: 12 3.75 
Nuclear - - - 
Hydro - 

Tota l  ?mi!m 

-tyic'i-tmt inc luded i n  column t o t a l  t o  
Fuels used to  produce e l e c t r i c i t y  are shown 

Trans. U t i l  i t y  To ta l  
.02 - - 5.92" 

17.70 3.15 30.84 - 3.14 17.36 
. - 8.93 1718Q - 1.89 1.89 - 3.20 3.20. 
1 7 ; 7 2 n n F  

avoid double count ing. . 
under co l  umn 1 abel ed " U t i l  i t y . "  

*The 3NL Reference Energy System (RES)  i s  f u l l y  described i n  Chapter 11. 
**This term i s  de f ined on page 15. . . 
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I n  F igu re  2 we d isp lay  a  s i m i l a r  representa t ion  of the 1976 energy s i tua-  

t i o n  f o r  New York State.  Some comparisons between t h e  U.S. and New York s i t u -  

a t i o n s  a re '  noteworthy. I n  F igu re  3 we present  a  summary o f  pr imary energy 

resources used i n  1976 i n  the  1J.S. and New York State.  The much greater  

p r o p o r t i o n  o f  o i l  consumed i n  New York State when compared t o  the na t ion  as a  

whole i s  s t r i k i n g  as i s  the oppos i te  r e l a t i o n s h i p  f o r  na tu ra l  gas. 

I n t e r e s t i n g  as we l l ,  i s  the re1 a t i v e l y  small p ropo r t i on  o f  coal used i n  New 

York Sta te  when compared t o  na t i ona l  use. 

Turn ing t o  the demand side, i n  F igu re  4 we d i sp lay  a  comparison between 

F!ew York Sta te  and the  Un i ted  States o f  1976 enerqy demand per  c a p i t a  i n  

several f i n a l  demand sectors. O f  note are the s i g n i f i c a n t l y  smal ler  per 

c a p i t a  energy demands i n  Mew ~ o r k ' s  manufactur ing and t r a n s p o r t a t i o n  sectors . . 

when compared t o  the na t i ona l  p i c tu re .  I n  the manufacturing sector  t h i s  

r e f l e c t s  the  passing o f  New York to  a  p o s t - i n d u s t r i a l  soc ie ty  w i t h  increas ing  

emphasis on serv ices r a t h e r  than manufacturing. I n  the t r a n s p o r t a t i o n  sector  

lower per  c a p i t a  energy consumption i s  a  consequence o f  blew York ' c i t y ' s  h i g h l y  

devel oped mass t r a n s i t  system. 

 ina ally i n  our  b r i e f  survey o f  New York 's  energy s i t u a t i o n  i n  the  

na t i ona l  contex t  we present  i n  Table 2 a  comparison of energy p r i ces  i n  Flew 

York w i t h  na t iona l  average p r i ces .  

Table 2 

REPRESENTATIVE 1976 ENERGY PRICES I N  CIEW.YORK STATE 

N.Y. S ta te  U.S. Average Ra t io  
( f / l ~ ~ ~ t u  1 ( ~ / 1 0 ~ 0 t u )  CIY /US 

E l e c t r i c i t y  - Res ident ia l  
~ e w '  York C i t y  
B u f f a l o  

Natura l  Gas - Res iden t i a l  
New York C I t y  
Buf fa'! o 

O i l  - Res ident ia l  
b!ew York C i t y .  
Ruffal  o  

O i l  t o  U t i l i t i e s  
Con Edison 
N i  aqara-Mohawk 

Coal t o  U t i l  i t i e s  
Roche'ster Gas 

and E l e c t r i c  
N.Y. S ta te  Elec.  

and Gas 
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Figure 3 .  . P R I M A R Y  ,ENERGY SOURCES - 1976 (Btu x '  1 0 ~ ~ ) .  
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The comparisons presented above underscore some o f  the  basic  

cons idera t ions  which engage the a t t e n t i o n  o f  New York energy planners. These 

cons ide ra t i ons  and o thers  are summarized below: 

o  To a  l a r g e r  e x t e n t  than many s ta tes  i n  . o t h e r  sec t ions  of t he  
country ,  New York 's  energy supp l ies  are der ived from o i l  and gas 
f u e l s  f o r  which the  u n c e r t a i n t y  i n  f u t u r e  supply and p r i c e  i s  
g rea tes t .  As shown i n  F igure  2 ,  i n  1976 69 perc,ent o f  New York's 
t o t a l  pr imary energy supply was .derived from o i l  and 15 percent  from 
natura.1 gas: For  the Un i ted  Sta tes  as a  whole these s t a t i s t i c s  were 
47 percent  and 28 percent, respec t i ve l y .  

o  Coal played a  much smal ler  r o l e  i n  supply ing the energy needs of New 
York than f o r  the e n t i r e  na t ion .  Flew York der ived o n l y  8.7% o f  i t s  
energy needs from coal Mile for the  Un i ted  Sta tes  t h i s  f i g u r e  was 
'18.8%. 

o Energy demands per  cap i ta  o f  the manufacturin! and t r a n s p o r t a t i o n  
sectors i n  New York State were s u b s t a n t i a l l y  smal le r  than i n  the  
Un i ted  Sta tes  as a  whole. For  the former these f i g u r e s  were 35.7 
B tu /cap i ta  and 56.2 B tu /cap i ta  respec t i ve l y ,  f o r  the  l a t t e r  85.5 
Btu/capi  t a  and 86.4 B t u / cap i  t a  . 

o . V i r t u a l l y  a l l  o f  the o i l  and gas used by the s t a t e  i s  imported, w i t h  
6 4 a f  the o i l  coming from fo re ign  sources .2 The s t a t e  i s  thus vu l -  
nerabl e  t o  supply d i  s rup t ions  both domest ica l l y  and - i n t e r n a t i  on- 

' a l l y .  Unless prescr ibed by Federal l e g i s l a t i o n ,  the energy produc- 
i n g  regions o f  the country  fur thermore can be expected t o  use t h e i r  
energy resources to capture r e l a t e d  manufactur ing a c t i v i t y  away from 
those s ta tes  which impor t  f ue l s .  

o  Energy p r i c e s  i n  the Northeast ,  and i n  hew York i n  p a r t i c u l a r ,  tend 
t o  be h igher  i n  general than most o ther  regions o f  the coun t r y . j  
This  i s  p a r t i c u l a r l y  t r u e  o f  e l e c t r i c i t y  p r i ces .  I n  some o f  the 
most  populated pa r t s  O F  the s t a t e  these were more than . l oo% h igher  
than the na t i ona l  average. This  i s  due i n  p a r t  t o  the mix o f  fue l  s  
used t o  produce e l e c t r i c i t y  and i n  p a r t  t o  the p r i c e s  o f  those 
fue l s .  These f a c t o r s  add t o  o ther  elements i n  the s t a t e  such as 
h igher  1  abor cos ts  t o  reduce the s t a t e ' s  re1 a t i v e  economic competi- 
ti veness . 



1.3 ROLE OF AN ENERGY INFORMATION ANALYT.IC SYSTEM (EIAS) IN NEW YORK STATE* 

I n  t h e  p rev ious  s e c t i o n  we o u t l i n e d  b r i e f l y  t he  cons ide ra t i ons  f a c i n g  New 

York energy p lanners.  I n  t h i s  s e c t i o n  we examine the  r o l e  o f  the  FJYS EIAS i n  

p o l  i c y  f o rmu la t i on .  

We have a1 ready discussed t he  s t a t e  energy p l a n n e r ' s  need t o  cons ider  n o t  

o n l y  t he  w e l f a r e  o f  t he  s t a t e  as a  whole b u t  a l s o  t he  needs o f  separate con- 

s t i t u e n c i e s ,  some based on common r e g i o n a l ,  i n t e r e s t ,  and o the rs  founded on 

economic mo t i va t i ons .  

An EIAS has- two p a r a l l e l  r o l e s  i n  suppor t  o f  energy p lann ing ,  p o l i c y  

a n a l y s i s  and po l  i c y  implementat ion i n  t he  s t a t e .  I n  t he  f i r s t .  i ns tance  i t  i s  

an assembly o f  c u r r e n t  energy data p r o v i d i n g  t i m e l y  i n f o r m a t i o n  on energy 

supp l i es  and demands i n  t h e  s t a t e  as a  whole and t o  p o l i t i c a l  o r  r e g i o n a l  

s u b d i v i s i o n s  a t  a  reasonable l e v e l  o f  d isaggrega t ion .  I n  t he  second i ns tance  

i t prov ides  an , a n a l y t i c  capab i l  i t y  which enables the  assessment o f  the  . e f f e c t  

o f  p o l i c y  on t h e  s t a t e ' s  energy supplyldemand s i t u a t i o n .  S ince p o l i c y  

p l ann ing  and implementat ion i s  undertaken i n  the  c o n t e x t  o f  a  f u t u r e  yea r  an 

a n a l y t i c  c a p a b i l i t y  o f  t he  type  requi .red must be based on a  view o f  the f u t u r e  

as i t  i s  expected t o  e x i s t  absent p e r t u r b a t i o n s  a r i  s i  ng frm po l  i c y  changes. 

It must however be understood t h a t  data banks and computer programs do 

n o t  so l ve  energy problems. They do p rov ide  impo r tan t  i n f o r m a t i o n  and a  se t  o f  

t o o l s  t h a t  can be used by ana l ys t s  t o  examine t he  i m p l i c a t i o n s  o f  a1 t e r n a t i v e  

energy dec i s i ons .  Thus, i n  des ign ing  t h e  New York Energy I n f o r m a t i o n / A n a l y t i c  

System one must s t a r t  w i t h  a  concept ion o f  how such , a  system f i t s  i n t o  t he  

dec i  s i  on maki ng process o f  government. 

The r e l a t i o n s h i p  between the  system and i t s  u s e r s ,  i s  i n d i c a t e d  i n  F igu re  

. - 5 .  The b a s i c  concep t ion  i s  t h a t  t h e  I n f o r m a t i o n / A n a l y t i c  System, and t h e  

assessments performed by t he  ana l ys t s  t h a t  are us ing  t he  system, are o b j e c t i v e  

and p o l i t i c a l l y  n e u t r a l .  Issues o r  ques t ions  a re  fo rmu la ted  by t he  users o r  

Sy t he  s t a f f  o f  the  a n a l y t i c a l  group. I n  some cases t h e r e  w i l l  be a  re1 a- 

t i v e l y  s imple f l o w  o f  i n f o rma t i on  from the  system t o  t he  ques t i one r  ( i n  r e -  

sponse, f o r  example, t o  the ques t ion ,  "how much o i l  was consumed f o r  space 

h e a t i n g  i n  s i n g l e  f a m i l y  'dwe l l i ngs  ' i n  1976") .  I n  o t h e r  cases, and the more 

impo r tan t  ones, an .assessment w i l l  have t o  be performed. I n  general the  

*Much o f  the  m a t e r i a l  i n  t h i s  chap te r  appeared o r e v i o u s l y  i n  Reference 1. 



intent of t h a t  assessment will be t o  analyze the impacts of a1 temative 
pol ici es. For example, a1 ternative incentive systems f o r  homeowners to  
instal 1 sol ar heating systems woul d be compared in terms of the direct cost to 
the s ta te  (say i n  reduced t a x  revenues), effects on industrial and conmercial 
activity,  effects on employment, and impact on the s ta te ' s  environment. The 

analysis may incorporate information t h a t  i s  n o t  part of the system (such as 
experience i n  other states w i t h  similar pol icies) . 

The analysis then supplies the decisionmaker w i t h  a set  of evaluated 
options regarding the pol icy i n  question. Even i n  the simple example chosen, . 
the analysis may not be able to identify the "best" policy, for that requires 
a co~nparl son between very different cri teria . The trade-off between 
environment and jobs, for example, i s  a pol i t ieal  decision. Furthermore, 
there may be non-technical consi derati ons that enter the deci si on making 
process. For the  solar incentive cdse, fo r  example, tne existence o f  an 
active public interest group supporting solar energy might enhance the 
feasibil i ty  of certain types of incentives. 

As shown in Figure 5 ,  issues may be formulated by t h e  users of the system 
or they may be formulated by the analytical group. The analytical group, o r  
an office t o  which i t  i s  attached, may also he given the responsibility o f  

preparing on a regular basis reports on aspects of energy i n  the state. 
The point t o  be emphasized in this discussion is t h a t  i n  al l  of these 

modes of operation the system can be operated i n  an objective, non-political 
manner. Pollcy analysis can be distinguished from pol icy making and the 
effectiveness of an Energy Information and Analytic System will be  

significantly increased f f  t h a t  distinction i s  maintained i n  its design and 
imp1 mentation. 

Figure 5. SCHEMA OF ROLE OF THE NE!J YORK ENERGY INFORHATIOH/ANALYTIC SYSTEM. 



1.4 THE NATURE OF ENERGY POLICY ISSUES 

The des ign o f  a  Flew York EIAS i s  based on t he  issues t h a t  t he  system must . .  

address and the  c r i t e r i a  used t o  eva lua te  those issues.  Some r e p r e s e n t a t i v e  

i ssues  o r  ques t ions  t h a t  t he  system m igh t  be r e q u i r e d  t o  address a re :  

1. What would be t he  e f f e c t  on t h e  s t a t e  o f  a l t e r n a t i v e  federa l  
p o l i c i e s  on n a t u r a l  gas p r i c e  r e g u l a t i o n ?  

2 .  Should t he  s t a t e  encourage n a t u r a l  gas p roduc t i on  f rom Lake E r i e  'and 
i f  so under what c o n d i t i o n s ?  

3. Under c o n d i t i o n s  o f  another  o i l  embargo what pe t ro leum p roduc t  
a l l o c a t i o n  scheme produces l e a s t  impact  on t h e  o v e r a l l  s t a t e  
we1 f a r e ?  

What would be t h e  e f f e c t  on t h e  s t a t e  o f  a  morator ium on t h e  
c o n s t r u c t i o n  o f  new nucl  ear  power p l  an t s?  

What would be the  e f f e c t  on energy cos t s  and a v a i l a b i l i t y  w i t h i n  t h e  
s t a t e  o f  proposed changes i n  f ede ra l  environmental  r e g u l a t i o n s  (such 
as amendments t o  t he  Clean A i r  A c t ) ?  

What are the  most impo r tan t  areas f o r  t he  s t a t e  t o  i n v e s t  i n  energy 
research and devel  opment? 

What e f f e c t  would mandatory l i g h t i n g  e f f i c i e n c y  standards f o r  pub1 i c  
b u i l d i n g s  have on p r o j e c t e d  1985 energy consumption? 

What would be t he  e f f e c t .  o f  a1 t e r n a t i v e  r e s i d e n t i a l  and commerical 
b u i l d i n g  codes? 

What reg ions  o f  the  s t a t e  would be most a f f e c t e d  by n a t u r a l  gas 
c u r t a i l m e n t s ?  

What b e n e f i t s  and cos ts  would accrue t o  the  s t a t e  .from investment  i n  
a1 t e r n a t i  ves t o  automot ive t r a n s p o r t ?  

What a re  t he  p o s s i b i l i t i e s  f o r ,  t he  impacts o f ,  and b a r r i e r s  t o  
inc reased  coal  use i n  t he  s t a t e ?  

!Jhat i s  the  p o t e n t i a l  f o r  combined waste-coal , .  f l u i d i z e d  bed b o i l e r s  
i n  New York C i t y ?  

What e f f e c t  would an LNG t e r m i n a l  i n  New York harbor  have on t he  
a v a i l a b i l i t y  and c o s t  o f  n a t u r a l  gas t o  the  s t a t e ?  

What e f f e c t  woul d  development o f  At1 a n t i c  Outer  Cont inen ta l  She1 f 
( O C S )  gas and o i l  resources have . on s t a t e  suppl i e s ?  What Federa l  
and s t a t e  r e g u l a t i o n s  rega rd ing  OCS development a re  o f  most b e n e f i t  
t o  t he  s t a t e ?  



These issues are broadly representative of the types of questions t h a t  
the system may be cal led upon to address. Some of the issu.es are  f a i r l y  
narrow and re la t ive ly  easi ly  dealt  w i t h , .  Others, to be properly addressed,. 
require extensive in-depth analysis. Question No. 6, for  example, is the  
basis ' fo r  determining the program of the Energy Research and Devel oprnent 
Authority. Answering tha t  simple question requires careful and extensive 
analysis ,  drawing on a wide range of expertise and is central  to the planning F 

function of the Authority. The analysis of Issue No. 7 is one element of a 
s t a t e  'energy conservation plan as called for  i f  the s t a t e  is to  receive G 

federa l '  funding undsr the State  Energy Conservation Program administered by 

t h e  kpartment  of Energy. 
The range of issues and the basic concerns to be dea l t .  w i t h  can be repre- 

sented schematically as i n  Figure 6. This scheme is' based on the observation 
t h a t  New York's e n e r y  s i tuat ion derives from i t s  geographic and other  rela-  
t ionship to  the country as a whole, while communities, businesses and indfvld- 
ual s experience varying e f fec t s  depending on the i r  spat i  a1 location w i t h i n  the 
s t a t e .  I t  a1 so r e f l ec t s '  three basic analytic concerns: e f f e c t s  on energy 
supply-demand, economic ac t iv i ty ,  and environmental qua1 i t y .  These categori  es 

define the s t ructure into which energy policy issues f a l l  and through which 
they must be analyzed. 

GEOGRAPHICAL FQCUS 

EFFECT FOCUS 

ENERGY 
SUPPLY/ DEMANO 

ECONOMIC 
'AC'I'IVITY 
AND WELFARE 

USlNY NEW YORK STATE REGIONS WITHIN 
STATE RFLPTIONS AS Aft EfiTlfv NEW YORK S T A T E  

ENVIRONMENTAL 
QUALITY 

Figure 6. N E W  YORK STATE ENERGY POLICY ISSUE MATRIX. 



1.5 SYSTEM DESIGN CRITERIA 

I n  des ign ing  an Energy I n f o r m a t i o n / ~ n a l y t i c  System t o  deal e f f e c t i v e l y  

w i t h  the  i ssues  d iscussed above, c e r t a i n  bas i c  c r i t e r i a  must be cons' idered: 

1. Responsiveness: the  system must be ab le  t o  respond q u i c k l y  t o  t h e  
needs o f  va r ious  p a r t i e s  i n  t he  s t a t e  who a re  respons ib l e  f o r  energy 
re1  a ted  dec is ions .  

2 .  I nc l us i veness :  the  system must be a b l e  t o  Real i n  adequate depth 
w i t h  t he  wide range o f  i ssues  and e f f e c t s  t h a t  a re  o f  p o t e n t i a l  
concern. 

3. Cost: ' t h e  system should be implemented a t  lowes t  p o s s i b l e  c o s t  t o  
t h e  s t a t e .  

Since' these  s imp le  c r i t e r i a  a re  a lmost  m u t u a l l y  exc lus i ve ,  t he  des ign and 

implementat ion of t he  system must cons ide r  t h e  b e s t  means o f  accommodating 

them. 

Obv ious ly  n o t  a l l  energy p o l i c y  i ssues  are o f  equal concern a t  any one 

t ime. I n  f a c t ,  t he  focus o f  energy, p l ann ing  i s  c o n t i n u a l l y  changing. News- 

paper head1 i nes  i n  t he  p a s t  few years  have dec la red  a succession o f  c r i s e s ;  

gas01 i ne shortages, e l  e c t r i c i t y  p r i c e s ,  n a t u r a l  gas suppl i es ,  o f f s h o r e  o i l  

devel opment , energy conserva t ion ,  ' and nucl  ear  power have succeeded each o t h e r  

i n  t he  pub1 i c  and p o l  i t i c a l  consciousness. C l e a r l y ,  an Energy I n f o n a t i o n / A n a -  

l y t i c  System must be a b l e  t o  respond q u i c k l y  t o  supply  r e l i a b l e  analyses on a 

wide v a r i e t y  o f  i ssues  as they become p o l i t i c a l l y  impor tan t .  I n  o rde r  t o  

accompl ish t h a t ,  however, da ta  and a n a l y t i c a l  techniques must be cons t ruc ted  

i n  a n t i c i p a t i o n  of f u t u r e  issues o f  concern and n o t  i n  response to c u r r e n t  - - 
issues .  A t  the  same t ime, i t  would be i m p r a c t i c a l  t o  i n v e s t  l a r g e  amounts o f  

t ime  and funds i n t o  the  c o n s t r u c t i o n  o f  a  comple te ly  general  and u n i v e r s a l  

system t h a t  would o n l y  be a v a i l a b l e  a f t e r  some cons iderab le  l e n g t h  o f  t ime and 

then p robab ly  be incapab le  o f  answering some p r e v i o u s l y  u n a n t i c i p a t e d  ques- 

t i o n .  The sens ib l e  approach t o  the  development o f  the system would thus be t o  

p u t  t oge the r  the  most impo r tan t  bas i c  i n f o r m a t i o n  and a n a l y t i c  t o o l s  and then 

t o  i n t r o d u c e  f u r t h e r  i n f o r m a t i o n  and methods are r e q u i r e d  t o  address c e n t r a l  

c o n t i n u i n g  po l  i c y  issues.  Th is  i m p l i e s  t h a t  the  system must be designed t o  

accept ,  d i g e s t ,  and u t i l i z e  new i n f o r m a t i o n  w i t h  ease. It i m p l i e s  a dynarn- 

i c a l l y  growing, i n c r e a s i n g l y  e f f e c t i v e  system. I n  a  subsequent ' s e c t i o n  we 

examine t h e  way i n  which the system may be f u l l e r  developed t o  s a t i s f y  the  

needs o f  energy p lanners.  
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CHAPTER I 1  

CHARACTERIZATION OF ENERGY DEMANDS 

2.1 INTRODUCTION 

The Brookhaven Reference Enercy System (RES) l  i s  a  conven ien t  way o f  

r e p r e s e n t i n g  the  energy system o f  a  s ta te .  F i g u r e  2 i s  the New York 1976 RES' 

and i s  i nc l uded  again i n  t h i s  chap te r  f o r  ease o f  re fe rence .  Th i s  system, and 

t h e  d e t a i l e d  techno log ica l ,  economic, and environmental  assumptions which 

comprise t he  suppo r t i ng  data base, have been developed t o  prooram the  k i n d  o f  

technology and p o l i c y  assessment r e q u i r e d  by numerous s tud ies  which RFIL has 

undertaken f o r  t he  U.S. Department o f  Energy as w e l l  as t h e  1977 study f o r  NYS 

Energy Research and Devel opment A u t h o r i t y  ( NYS ERDA) .2 It forms the  p r i n c i p a l  

a n a l y t i c  component o f  t h e  NYSEIAS i n  the form o f  i t s  computer ized vers ion,  the  

ESNS Model .3 I n  the  paragraphs which f o l l o w  we descr ibe  the c o n s t r u c t i o n  and 

use o f  t he  RES w h i l e  i n  a  subsequent s e c t i o n  we d iscuss  ESFIS. I n  Chapter V I  

we examine a  s h o r t  term p r i c e  response model o f  energy demand and a  model f o r  

de te rmin ing  the e f f e c t s  o f  temperature v a r i a t i o n s  on NYS energy demand. 

2.2 CONSTRUCTION OF THE REFERENCE ENERGY SYSTEM 

The fo rmat  f o r  t he  Reference Eneray System (RES) i s  a  network diagram 

which i n d i c a t e s  energy f lows  and assoc ia ted  convers ion e f f i c i e n c i e s ,  along 

w i t h  the  re fe rence  techno1 og ies  used t o  accompl i sh the  eneray convers ion.  The 

s y s t e m  i n d i c a t e s  the  re fe rence  convers ion processes used i n  the f o l l o w i n g  

a c t i v i t i e s ,  where each aopl i e s  t o  a  s p e c i f i c  eneray resource o r  form. 

1. E x t r a c t i o n  

2. R e f i n i n g  and/or convers ion  

3. T ranspor t  o f  p r imary  energy source 

4. Cent ra l  i z e d  convers ion  (e.g., e l e c t r i c i t y  gene ra t i on )  

5. T ranspor t  o r  t ransmiss ion  and s torage o f  secondary eneray form 

6. Decen t ra l i zed  convers ion 

7. U t i l i z a t i o n  i n  an end use dev ice 

A s i n g l e  path through the  network r e f l e c t s  the a p p l i c a t i o n  o f  a  s p e c i f i c  

eneray resource t o  a  g iven  demand category.  A l t e r n a t e  paths and branches 

r e f 1  e c t  t he  amount o f  s u b s t i  t u t a b i l  i t y  t h a t  i s  f e a s i b l e  amona d i f f e r e n t  

resources. Demand f i g u r e s  are exooeneously es t imated  f o r  each re fe rence  year .  

Assoc ia ted w i t h  each energy f l o w  o r  1  i n k  i n  t he  RES are  two sets  o f  coe f -  

f i c i e n t s :  e f f i c i e n c y  and environmental  . The RES'  s  devel oped f o r  v i sua l  d i  s- 
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play purposes in th is  report depict only the efficiency coefficients (shown in 

parentheses). The environmental coeff ic ients ,  which a t  th i s  point i ncl ude 
only a i r  pollutant emissions, are discussed in Section XI11 of th is  report. 

The RES representation allows one to calculate the amount of a particular 

energy resource (e.g., o i l )  used to sa t i s fy  a particular demand (e.g., space 
heating) ei ther  through a particular intermediate fuel form, such as e l ec t r i c  
or directly.  I t  a1 so a1 1 ows one to  calculate the gross environmental impacts 
(emissions) associated w i t h  a' particular supply pattern or set  - of patterns. 

- 2.3 DATA INCLUDED IN THE DATA BASE 

Total demands for oil  and oil products, natural gas, coal and e l ec t r i c i ty  
are aggregated from specific demand in the res ident ia l ,  commercial, industrial 
transportation, governmental and agricultural sectors of h'ew York State. The 
e lec t r ica l  sector supplies e lec t r ic  energy to  the six sectors l i s t ed  above and 
requires fuel inputs already mentioned i n  addition to uranium and hydro-power. 
The energy requirements of a small u t i l  i ty steam sector are considered as 

Future energy demand i s  projected by considering the under1 yi  ng 

determinants of demand--the energy services required and then the efficiency 
w i t h  which various fuels are used to provide those services. More expl ic i t ly ,  
the data 1 isted below are included under the following heading. 

1. Subsector 

2. Basis 

for  exampl e ,  in the transportation sector ,  
passenger or f re ight ;  in the residential sector,  
single .family or high-rise dwell i ngs. 
B ,  a projection variable which conveniently 
characterizes . change in the subsector: for 
example, in the commercial sector the principal 
de te rm inan t  o f  enepgy u5c i s  thc  mount of 
f l  oorspace. 

3. Fuel Demand D j  i s  the quantity of a fuel i ,  actually 
consumed in a specific demand category, such as 
resi  denti a1 space heati ng or commerci a1 ai r 
condi t ioni  ng. 

4 .  Total Fuel Ds i s  the total  fuel required to sa t i s fy  the 
Demand requirements of a specific demand category. 

Electr ic i ty  i s  considered as a fuel in th is  
sense and 

5. Re.lative System e i ,  i s  the relat ive effectiveness with which 
Efficiency ' fuel i ,  i s  used in a demand category. This 

parameter depends on the u t i  1 i ta t1  on techno1 ogy 
" employed. For space heating, e i  i s  defined as 



6. Degree o f  
s a t u r a t i o n  

- 1.0 f o r  e x i s t i n g  e l e c t r i c a l l y  heated homes. The 
values . o f  e i  f o r  o t h e r  s t r 'uctures are g iven i n  
t he  f u e l  mix tab les .  

S, i s  t he  f r a c t i o n  o f  the p o t e n t i a l  demand fo r  a 
p a r t i c u l a r  energy use. ac tua l  l y  be ing f u l  f i l l  ed 
a t  a  g iven time. For  example, i f  95% o f  a l l  
househol ds have r e f r i g e r a t o r s  and the  p o t e n t i a l  
demand f o r  r e f r i g e r a t o r s  i s  taken t o  be one p e r .  
household S = 0.95. j 

7. U n i t  Energy - Eu, i s  t he  amount o f  energy per  u n i t  t h a t  would 
Demand be requ i red  f o r  a s p e c i f i c  end use, assuming a 

r e l a t i v e  system e f f i c i e n c y ,  e i ,  o f  100% f o r  each 
f u e l  employed. Thus, f o r  a  g iven end use, the 
ac tua l  f u e l  demand per u n i t  i s  Eu/ei. where e i  
i s  t he  ac tua l  r e l a t i v e  system e f f i c i e n c y .  , 

8. Technology fi i s  the  number o f  energy consuming u n i t s  
F r a c t i o n  s a t i s f i e d  by fue l  i, Z f i  = S B. 

By s p e c i f y i  nu the  techno1 ogy f r a c t i o n  f i  , and re1 a t i  ve system e f f i c i e n c y  

e i  t h e  f u e l  demand D i ,  can be de r i ved  by the  equat ion: 

The data descr ibed above appear i n  the  Fuel Demand ~ a b i e s  d isp layed i n  

Appendix A f o r  each subsector o f  t he  s i x  energy consuming sectors.  

2.4 SAMPLE CALCULATIONS 

The f o l l o w i n g  i s  a sample c a l c u l a t i o n  f o r  space hea t i ng  o f  commercial 

o f f i c e  space fue l  demands. 

Eu = U n i t  Demand = 142.00 x l o 3  Btu/sq. ft. 

Fuel Technology F r a c t i o n  f i , ( X  l o 6 )  E f f i c i e n c y  e i  - 
O i  1 346.71 sq. ft. 
Gas 68.43 sq. .ft. 
Steam 41.06 sq. ft. 

Fuel  ema and = D ~ '  = Eu x  fi i e j  

Fur o i l :  D l  = (346.71 x 106 sq. f t . )  x (142.00 x l o 3  Bru/dq. ft.) 1 ( . 5 2 )  % 

= 94678.5 x  l o 9  Btu 

For  gas: 02 = (68.43 x l o 6  sq. f t . )  x  (142.00 x l o 3  Btu/sq. ft.) i ( .53)  • 

= 18334.1 x '  l o 9  Btu 

For  steam: D3 = (41.06 x l o 6  sq. ft.) x (142.00 x l o 3  Btu/sq. f t . )  i ( .65)  

= 8970.0 x 109 a t u  

To ta l  Fuel Demand = 2Di = 121,982.6 x l o q  B tu  



2.5 THE ESNS VERSION OF THE NEW YORK STATE RES 

The NYS-ESNS model, u s i n g  t h e  RES framework developed f o r  New York S ta te ,  

desc r i bes  q u a n t i t a t i v e l y  the  f l o w  o f  energy w i t h i n  t h e  s t a t e  f rom resources 

( i n d i  genous and impor ted)  through t he  r e f  i n i  ng, . convers ion,  and t r a n s p o r t a t i o n  

processes t o  t he  u l t i m a t e  consumers o f  t he  f i n a l  p roduc ts  (see  F igu re  7 ) .  I n  

a d d i t i o n ,  t he  monetary c o s t  o f  each pathway, as w e l l  as i t s  env i ronmenta l  

impacts  as measured by t he  a i r  and water r e s i d u a l s  generated by t h e  energy 

f lows ,  can be s p e c i f i e d  and sunaned over  a l l  pathways t o  p rov ide  a  t o t a l  system 

view. The c u r r e n t  New York S ta te  Data Base p rov ides  i n f o r m a t i o n  on seven a i r  

r e s i d u a l  s  ( p a r t i c u l  a tes,  ox ides o f  n i t r ogen ,  oxides o f  su l  f u r ,  hydrocarbons, 

carbon monoxide, carbon d iox ide ,  and aldehydes) f o r  major  energy supply  and 

end use ca tego r i es .  The capab i l  i t y  t o  i n c o r p o r a t e  i n f o n a t i o n  on wate r  

p o l l u t a n t s ,  t o x i c  substances, and energy f a c i l i t y  cos t s  e x i s t s  and can be 

u t i l i z e d  as data become a v a i l a b l e  i n  t he  f u t u r e .  

The FIYS-ESNS model r ep resen ta t i on  o f  the  New York S ta te  RES i s  designed 

t o  be used i n  t he  f o l l o w i n g  way: A  p r o j e c t i o n  i s  made o f  the  f u e l s  o r  energy 

s e r v i c e s  t o  be p rov ided  i n  some f u t u r e  re fe rence  year .  (By energy se rv i ces  

a re  meant t h e  1  eve1 s  o f  energy-usi  ng a c t i v i t i e s ,  such as v e h i c l  e-mi1 es 

t r a v e l e d  o r  number o f  households heated) .  Assumptions a re  then made about t he  

t echno log ies  which use these f u e l s  t o  supply  energy serv ices .  ( A l t e r n a t i v e l y  

one can s t a r t  w i t h  es t imates  o f  t he  energy se rv i ces  themselves and then de te r -  

mine t h e  f u e l  mix r e q u i r e d  t o  supply  them). Eng ineer ing  economic assumptions 

a r e  made about t he  energy supply  and convers ion  processes w i t h i n  the  energy 

system so t h a t  a  complete supply and convers ion  p i c t u r e  i s  assembled f o r  t h e  

f u t u r e  year .  The model then can be used t o  analyze the  i m p l i c a t i o n s - - i n  terms 

o f  resource consumption, c o s t s  ,* c a p i t a l  requi rements ,* e tc .  - -o f  a1 t e r n a t i  ve 

resource  and t echno log i ca l  assumptions. For  exampl e, one can examine t he  

impact  on resource  consumption o f  a  change i n  the  l e v e l  o f  energy serv ices ,  o r  

t h e  impact  on t he  environment o f  inc reases  i n  process e f f i c i e n c i e s  a t  va r ious  

p o i n t s  i n  t he  system, o r  t h e  system-wide impacts o f  t he  i n t r o d u c t i o n  o f  s o l a r  

energy techno1 og ies .  

I n  one sense t h e  RES/NYS-ESNS framework should n o t  be cons idered  a "mod- 

e l  " i n  t h a t  t h e r e  a re  no dec i s i ons  made i n t e r n a l  t o  the  framework. A l l o c a t i o n s  

o f  d i f f e r e n t  energy forms o r  f u e l s  would be s p e c i f i e d  exogenously. 

Nonetheless t he  term model may be a p p l i e d  t o  the  framework i n  t h a t  i t  i s  a  

qua t i t i  t a t i v e  r e p r e s e n t a t i o n  o f  New Yark S t a t e ' s  energy system. 

*Costs and c a p i t a l  requi rements a re  n o t  p r e s e n t l y  a v a i l  ab le  i n  t h e  NYS-ESNS 
model. 
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NYS-ESNS ENERGY SYSTEM SUPPLY PROCESS NETWORK 
(NUCLEAR, HYDROELECTRIC, GEOTHERMAL) 
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NYS-ESNS ENERGY SYSTEM SUPPLY PROCESS NETWORK 
(PUMPED STORAGE HYDRO, SOLAR, COAL) 
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2.6 ESNS INPUTS 

The i n p u t  i n f o r m a t i o n  r e q u i r e d  t o  opera te  NYS-ESNS i n c l  udes t he  o v e r a l l  

supp ly  and demand s t r u c t u r e  o f  the  energy system, t he  magnitude and type o f  

energy demand, t he  e f f i c i e n c y  o f  each techno1 og i ca l  process represented,  t h e  

market  a l l o c a t i o n  o f  each process and, i f  a v a i l a b l e ,  c o s t  and environmental  

r e s i d u a l s  data.  The model as c u r r e n t l y  cons t ruc ted  does n o t  c o n t a i n  a  p r o j e c -  

t i o n  com~onent ,  b u t  depends upon exogenously s p e c i f i e d  demands. 

The i n p u t  components t o  NYS-ESNS are  descr ibed  b r i e f l y  below: 

1. New York S t a t e  Reference Energy System 

The s t r u c t u r e  o f  t h e  New York S ta te  Reference Energy System descr ibed  

above i s  the  .pr imary i n p u t  t o  t he  NYS-ESNS model. The d e t a i l s  o f  the  NYS-ESNS 

r e p r e s e n t a t i o n  o f  t h e  New York S t a t e  RES a re  p rov ided  i n  Chapter I V .  

2 .  Energy Demand 

Demand f o r  energy d r i v e s  t h e  NYS-ESNS model. The model c a l c u l a t e s  t h e  

l e v e l  o f  energy resources and impor ts  r e q u i r e d  t o  s a t i s f y  a  s p e c i f i e d  mix o f  

demand types.  

Demand f o r  energy can be q u a n t i f i e d  f o r  i n p u t  i n t o  ESNS i n  t h r e e  ways: 

a. D i r e c t  Fuel  Consumption (DFC) - the  amount o f  f u e l  ( x )  i n  BTUs 
d e l i v e r e d  t o  a  p a r t i c u l a r  end use category,  

b. Bas ic  Energy Demand (BED) - t h e  amount o f  energy i n  BTUs which 
rep resen t  t h e  u s e f u l  energy r e q u i r e d  by t h e  p a r t i c u l a r  demand 
category,  

c .  Measllre o f  demand a c t i v i t y  (measure) - t h e  l e v e l  o f  energy s e r v i c e  
r e q u i r e d  expressed i n  u n i t s  o f  a c t i v i t y  i .e., passenger-mi1 es 
t r a v e l  ed f o r  automobi l  es . 

Demand expressed i n i  t i  a1 l y  as bas i c  energy demand o r  measure i s  conver ted  

w i t h i n  the  model t o  d i r e c t  f u e l  consumption by the  use o f  numbers t o  represen t  

t he  e f f i c i e n c y  o f  end use (see Sec t ion  2.7 C a l c u l a t i o n s ) .  

3. E f f i c i e n c i e s  

E f f i c i e n c y  can be represen ted  i n  NYS-ESNS i n  t h r e e  d i f f e r e n t  ways: p r i -  

mary e f f i c i . ency ,  " r e l a t i v e  e f fec t i . veness  and energy demand per  measure. 

p r imary  e f f i c i e n c y ,  used i n  a l l  supply processes, i s  def ined as t h e  

r a t i o  o f  use fu l  enemy ou t  o f  . t he  process t o  p r imary  energy del  i v e r e d  t o  the  

process. Fuel o f  a  t ype  o t h e r  than t he  p r imary  f u e l  which may a l so  be r e -  

qu i  r e d  by the  process, c a l l  ed a n c i l  1  a r y  f u e l  , i s  - .  no t  i n c l  uded i n  the  ca l  c u l  a- 

t i o n  o f  t he  p r imary  e f f i c i e n c y  (see F i g u r e  8 ) .  Ove ra l l  e f f i c i e n c y ,  t a k i n g  

i n t o  account a n c i l  1  ar'y energy reau i  rements , i s  n o t  computed i n  NYS-ESNS. 
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Figure 8. ENERGY BALANCE FOR PROCESS. 

Relative Effectiveness i s  the concept used t o  describe the 
efficiency of end use devices. Re1 ative effectiveness i s  distinguished from 
primary efficiency in that ,  i n  addition to refl ecting the technical efficiency 
of the end use device (process), i t  incorporates other differences among fuels 

serving the same function. 
For example, a1 1-electric houses tend to be more heavily insulated than 

houses that  are heated w i t h  oil . The re1 ative effectiveness of e lect r ic  and 

oil  -heated houses refl ects th is  difference. 

The arithmetic product of fuel delivered to the end, use device ( o r '  
process) and the relat ive effectiveness i s  the basic energy demand (see 
Section 2 . 7  Calculations). . 

Energy Demand Per Measu-E i s  used to convert demand expressed i n  

units of use t o  direct  fuel consumption, o r  conversely to translate fuel 
consumed by an end use function imto units of use. 

The demand-efficiency type combination sel ected fo r  i n p u t  to  ESNS depends 

on both the available data and the demand projection methodology (which oper- 
a tes  external to the model 1. For  example, i f  demand for energy in a future 

year i s  projected by determining the level of energy consuming activi ty i n  4 

t h a t  year, then the demand efficiency t y ~ e  chosen would be energy per measure. 
4. Market A 1  1 ocations 

An RES diagram displays the choices that are available t o  supply a par- 
t icul  ar  fuel form . t o  a speci fied use. When more than one option exists  to 

supply a process with the energy i t  needs, the re1 at ive magnitude of each' of 



t h e  supply shares o f  t h a t  technology i s  expressed. as the f r a c t i o n  of the t o t a l  

market f o r  the  product .  

5. Other Parameters 

Using on l y  t he  RES s t r u c t u r e ,  demands, e f f i c i e n c i e s ,  and a1 l o c a t i o n s ,  

.NYS-ESHS can c a l c u l a t e  energy f lows  through the system. However, a d d i t i o n a l  

o p t i o n a l  i n p u t s  can g r e a t l y  enhance the  use fu lness  o f  the  model. 

A 1 i s t  o f  o ~ t i o n a l  parameters which can be i nc l uded  i n  NYS-ESNS f o l l o w s .  

These i n c l  ude . process e f f i c i e n c y  components, r e s i d u a l s  d ischarged t o  a i r  and - 
water,  l a n d  use, occupat iona l  hea l t h ,  and f i x e d  and ope ra t i ng  cos ts .  These 

da ta  a re  i n s e r t e d  i n t o  the  model i n  the  form o f  u n i  ts /1012 'BTUS i n p u t  t o  t he  

process. 

2.7 CALCULATIONS 

Flows o f  energy represented by the RES diagram are c a l c u l a t e d  from demand 

t o  supply  ( r i g h t  t o  l e f t ) .  

Very s imply,  on the  supply s i de  o f  the  RES t he  energy a v a i l a b l e  to any 

node i s  s p l i t  accord ing  t o  the  market  share o f  each o f  the processes which 

d e l i v e r  energy t o  t h a t  node, y i e l d i n g  the  energy ou t  o f  each process. The 

energy o u t  o f  the process i s  d i v i d e d  by the  p r imary  e f f i c i e n c y  o f  the process 

t o  y i e l  d the  energy i n t o  the process. Th i s  seailence i s  ' repeated u n t i l  a1 1 

enercy f l ows  on t he  supply s i de  o f  t h e  RES have been ca l cu la ted .  

On the  demand side, t h ree  d i f f e r e n t  c a l c u l a t i o n s  are made, depending upon 

which demand i n p u t  t ype  i s  en te red  i n t o  NYS-ESMS. I f  D i r e c t  Fuel  Consumption 

(DFC) i s  prov ided,  no c a l c u l a t i o n  needs t o  be made. O p t i o n a l l y ,  i f  e i t h e r  

Bas ic  Energy   em and (BED) o r  measure i s  des i red,  and the  proper  e f f i c i e n c y  i s  

suppl i e d ,  these can be ' ca l cu la ted  from DFC. 

When BED i s  entered, i t  i s  d i v i d e d  by the. r e l a t i v e  e f f e c t i v e n e s s  t o  g i v e  

DFC. Measure mu1 t i p l i e d  by energy demand per  measure, y i e l d s  DFC. 

!Jhen a l l  the energy f l ows  i n  the  network have been ca l cu la ted ,  then t he  

r e s i d u a l s  and c o s t s  assoc ia ted  w i t h  each process f o r  which a c o e f f i c i e n t  has 

been p r e v i o u s l y  en te red  a re  ca l cu la ted .  Since the c o e f f i c i e n t s  are expressed 

i n  u n i t s / l 0 1 2  3 t u  o f  eneray i n p u t  to the  process, the  c a l c u l a t i o n  i s  to m u l t i -  

p l y  the  c o e f f i c i e n t  by t he  t o t a l  energy f l o w  i n t o  the  process. 

As can be i n f e r r e d  from the c a l c u l a t i o n s ,  NYS-ESNS i s  p r i m a r i l y  an ac- 

coun t i na  model. Given c e r t a i n  data i n p u t s  and demand assumptions, a snapshot 

o f  the energy systen! a t  one p o i n t  i n  t ime i s  produced, w i t h  energy f lows and 
' 

' assoc ia ted  parameters summed and the  r e q u i r e d  resources and impor ts  tabu1 ated. 



2.8 OUTPUTS 

The o u t p u t  o f  NYS-ESNS i s  a v a i l a b l e  i n  two bas i c  formats;  an i n v e r t e d  

1 i s t i  ng and a p roduc t i on  run  1 i s t i n g .  

Tab le  3 

OPTIONAL PARAMETERS FOR NYS-ESNS 

Parameter U n i t s  

Pr imary Fuel ,  P rocess ing  Loss B T U / ~ O ~ ~  BTU ( i n )  

Pr imary  Fuel ,  Phys i ca l  Loss II 

Pr imary Fue l ,  Steam Ra i s i ng  

Anci  1 1 a r y  Fuel , Coal 

A n c i l l a r y  Fuel ,  O i l  

A n c i l  1 a r y  Fuel , Gas 

A n c i l l a r y  Fuel ,  E l e c t r i c i t y  

Ac ids  

I1  

tons/1012 BTU ( i n )  

Phosphates II 

N i t r a t e s  

D i  s so l  ved Sol i d s ,  M i  sc . 
Suspended Sol i d s  I 1  

Mon-Degradabl e Organ ics  II 

BOD II 

COD' I t  

Thermal R e j e c t i o n  B T U / ~ O ~ ~  BTU ( i n )  

P a r t i c u l a t e s ,  A i r  tons/1012 ~ T U  ( i n )  

Oxi des o f  N i  t r ogen  

Sul fur D i o x . i d ~ .  

H y d r ~ s a r b o n s  

Carbon Monoxide 

~ a r b b n  D iox ide  I1  

A1 dehydes 

Sol i d  Waste 

Land Use 

II 

I1  

~ c r e - ~ e a r s / l 0 ~ ~  BTU ( i n )  . 

Occupat ional  Deaths bten/ l0 lZ BTU ( i n )  

Occupat ional  I n j u r i e s  , 

Occupat ional  Man-Days Los t  

P o t e n t i a l  D i s a s t e r  

' I 1  

II 

number / l0 l2  3TU ( i n )  

Annual Costs, F i x e d  do1 1 ars /1012 BTU ( i n )  
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Table 3 (Continued) 

OPTIONAL PARAMETERS FOR NYS-ESNS 

Parameter u n i t s  

Annual Costs, Operat ing do1 1 ars/1012 BTU ( i n  ) 

To ta l  Costs 

Popu la t ion  Exposure, Rad ia t ion  

H i  gh-Level Rad ioac t ive  Waste 

T r i t i u m  Emission 

Krypton Emission 

Energy Demand per Measure 

D i r e c t  Fuel Consumption 

Basic Energy Demand 

Aqueous Ammonia 

Trace El  ements 

Hydroch lor ic  Ac id  

Hydrogen Cyanide 

A n t i - b i o f o u l  i n g  agent 

Hydrogen Sul f i d e  

Carbonyl Sul f i  de 

Ammon i a 

Photochemical Oxi dents 

Boron 

Flake-Up Water 

P l a n t  Vol ume 

Radon-222 

Thor i  um-230 ( A i  r )  

Transuranics 

Radi um-226 ( A i  r )  

Uranium ( A i r )  

I o d i  ne-131 

Misc. F i s s i o n  Products ( A i r )  

Noble Gases 

Radium-226 ( L i q u i d )  

Uranium + Daughters ( L i q u i d )  

Rutheni urn-106 

Thor i  urn-234 

?dlisc. F i s s i o n  Products ( L i q u i d )  

man-rem/1012 BTU ( i n 

curies/1012 BTU ( i n )  
I1 

BTU/Measure ( v a r i e s  

BTU 

B TU 

t o n s / l 0 l 2  BTU ( i n )  
I1 

acre- f t /1012 BTU ( i n )  

cubic  feet-year/101'2 BTU ( i n ) 

cur ie /1012 BTU ( i n )  
I t  



Table 3 ( con t i nued )  . 

OPTIONAL PARAMETERS FOR NYS-ESNS 

Parameter U n i t s  

Sol i d  Low Level  Waste cub i c  fee t /1012  BTU ( i n )  

Sol i d  High Leve l  Waste cu r i e / l o12  BTU 

Sol i d  Low Level  Waste I t  

The i n v e r t e d  l i s t i n g  fo rmat  d i sp lays ,  i n  an e a s i l y  readable s t y l e ,  a l l  

da ta  assoc ia ted  w i t h  each process and converse ly ,  a l l  processes which c o n t a i n  

a c e r t a i n  da ta  type. Th i s  c a p a b i l i t y  a l l o w s  da ta  t o  be organized i n  a useable 

' f a s h i o n  as they a re  gathered, as w e l l  as p e r m i t t i n g  r a p i d  checks o f  spec i f i c  

i tems o f  da ta  w i t h  cor respond i  no numbers from o t h e r  sources. 

The p r o d ~ ~ c t i o n  r u n  1 i s t i n g  i s  the  o u t p u t  which r e s u l t s  from an actua.1 run 

o f  t h e  NYS-ESNS model. Opt ions e x i s t  which a l l o w  some user  c o n t r o l  o f  t he  

d e t a i l  r e q u i r e d  t o  be p r i n t e d  f r o m  a s p e c l f l c  r un  of the r o d e l .  Unless 

s p e c i f i e d  by t he  user ,  o u t p u t  o f  a p r o d u c t i o n  r u n  i nc l udes  the  f o l l o w i n g  

sec t i ons :  

1. T o t a l  e f f e c t s  by process f o r  t h e  base y e a r  cons idered.  
For  each pr.ocess , NYS-ESNS d i  ~ p i G s - ' ~ t h e  e n e r g y  f l  ow e n t e r i  no and 
1 eav ing  t h e  process, i n d i c a t e s  t h e  e f f i c i e n c y  and market  a1 l o c a t i o n  
assumed f o r  t he  process, and t abu la tes  the t o t a l  amounts o f  any 
env i ronmenta l  r e s i d u a l  o r  o t h e r  parameters f o r  which a c o e f f i c i e n t  ' 

was p r e v i o u s l y  entered.  

2. T o t a l  e f f e c t s  by a u a n t i t y  o f  r e s i d u a l  f o r  t h e  base y e a r  cons idered.  
A l l  t he  r e s i d u a l s  aenerated by the  processes repressn ted  i n  the  
c u r r e n t  r u n  a re  to ta ' icd,  r e s u l t i n g  i n  t he  t a b u l a t i o n  o f  system-wide 
impacts.  

3. T o t a l  resources consumed f o r  t h e  g i ven  run.  
The enemy resources requ i red ,  by f u e l  type, t o  s a t i s f y  the demands 
o f  the  c u r r e n t  run,  are g iven  i n  u n i t s  o f  t o t a l  BTUs consumed. 

4. T o t a l  end use energy-demands by f u e l  t ype  and by sec to rs .  
The q u a n t i t y  o f  f u e l  s by t ype  de l  i vered t o  each u t i  1 i z a t i o n  ' sec to r  . . .  

a r e  a iven  i n  BTUs; then summed across a l l  sec to rs  and f i n a l l y  across 
d l 1  fuels: 

5 .  Bas ic  Eneroy Demands. T 

The u s e t u l  energy requi rements ( a f t e r  the end use dev ice  e f f i c i e n c i e s  
a r e  accounted f o r )  a r e  summed f o r  ca teao r i es  o f  i n t e r e s t  i n  demand 
p r o j e c t i o n ,  and p lann ing .  The u n i t s  a re  BTUs o f  u s e f u l  energ.y e 

r e q u i r e d  r a t h e r  than o f  a s p e c i f i c  f u e l  type.  

Opt iona l  o u t p u t  i n f o r m a t i o n  which can be s p e c i f i e d  .by the user  i n c l u d e s  

(1  t h e  energy f l o w  i n t o  o r  o u t  o f  any s e t  o f  processes s p e c i f i e d  by the user,  

as w e l l  as the  i v p a c t s  o f  r e s i d u a l s  generated by the  se lec ted  process se t ;  ( 2 )  
o u t p u t  o f  processes by 'sector .  



2.9 PERTURBATIONS 

Given t he  i n p u t s  d iscussed above, NYS-ESNS w i l l  reproduce a base-case RES 

f o r  New York S ta te  f o r  a p r e v i o u s l y  des ignated base year .  However, t he  g rea t -  

e s t  u t i l i t y  o f  t h e  model 1 i e s  i n  t he  a b i l i t y  t o  mod i fy  any o r  a l l  o f  t h e  

i n p u t s  and observe t he  changes r e s u l t i n g  from these new i npu t s .  

M o d i f i c a t i o n s  t o  a base case model r un  can be made by 

a )  s u b s t i t u t i o n  o f  a new va lue  o f  any i n p u t  v a r i a b l e  f o r  the  o r i g i n a l  
base case number, 

b )  a d d i t i o n  o f  a va lue  f o r  a parameter i n  a p a r t i c u l a r  process f o r  which 
no p rev ious  va lue  was i n d i c a t e d ,  

c )  a d d i t i o n  o f  new processes anywhere on t he  supply  o r  demand s i de  which 
were n o t  p resen t  i n  the  o r i g i n a l  New York S t a t e  RES diagram, 

d )  s p e c i f i c a t i o n  o f  a maximum energy f l o w  f o r  any supply  process repre-  
sented i n  t h e  RES. Should t h i s  f l o w  be exceeded the  excess w i l l  be 
r e d i s t r i b u t e d  among a l l  competina processes e . ,  processes which 
supply  t h e  same energy p roduc t )  i n  p r o p o r t i o n  t o  t h e i r  o r i g i n a l  
market  a l l o c a t i o n .  A l t e r n a t i v e l y ,  i t  i s  p o s s i b l e  t o  spec i f y  a 
p r i o r i t y  o f  r e d i s t r i b u t i o n  . f o r  t he  excess e n e r g  f low.  

When any o r  a l l  o f  these changes a re  made t o  a base o r  r e fe rence  case, a 

p e r t u r b a t i o n  case i s  c a l c u l a t e d  i n  which t he  e f f e c t  o f  t he  m o d i f i c a t i o n s  on 

t h e  resources and impor ts  a re  summed and the  new f lows  through each process, 

as w e l l  as t he  r e s i d u a l s  generated by these f lows ,  are ca l cu la ted .  I n  addi -  

t i o n ,  a comparison o f  any two cases, p e r t u r b a t i o n  o r  base, can be p r i n t e d  if 

des i red .  Three types o f  p e r t u r b a t i o n  runs i n v o l v i n g  l e s s  than the  f u l l  system 

runs descr ibed  above a re  espec ia l ' l y  use fu l  t o  make w i t h  the  NYS-ESNS model. 

A t r a j e c t o r y  i s  a s i n g l e  pathway which can be t r a c e d  through t he  e n t i r e  

system. I f  a1 1 o t h e r  demands and market a1 l o c a t i o n s  a re  set .  t o  zero, then 

o n l y  t h e  r e s i d u a l  e f f e c t s  and magnitude o f  f l ows  o f  the  t r a j e c t o r y  of i n t e r e s t  

a r e  c a l c u l a t e d  and d isp layed.  Th is  technique can be used f o r  example, to 

examine a l t e r n a t e  supply p o s s i b i l i t i e s  f o r  a g iven demand. 

Somewhere between a f u l l  system run and a s i n g l e  t r a j e c t o r y  l i e s  cons id-  

e r a t i o n  of a subsystem o f  the  f u l l  energy system. A subsystem can d i s p l a y  t h e  

p o r t i o n  of an energy supply  system which serves o n l y  one type o f  demand, e.g., 

e l e c t r i c  demand o r  a subset of energy demand. This o p t i o n  ' a l l o w s  a p o r t i o n  of 

t h e  RES t o  be examined w i t h o u t  a l l o w i n a  the  e f f e c t s  o f  the r e s t  o f  the  supply 

system t o  obscure t he  .impacts of i n t e r e s t .  

F i n a l l y ,  t he  impact o f  i n t r o d u c i n g  a new technology o r  s e t  o f  technolo-  

g i e s  on the  e x i s t i n g  o r  f u t u r e  re fe rence  energy system can be eva lua ted  and 

compared t o  o t h e r  poss ib l  e energy supply  s t r a t e g i e s .  
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CHAPTER 111 . , 

THE NATIONAL ENERGY PLAN AND THE NEW YORK STATE REFERENCE CASE 

I n  another r e p o r t  we described the way i n  which the consequences o f  the 

Nat iona l  Energy Plan (NEP) f o r  t h e  U.S. energy economy were de r i ved . l  For  

ease o f  reference we re.peat t h i s  d e s c r i p t i o n  i n  the paragraphs which fo l low.  

The l e v e l  o f  serv ices  i n  the  p r o j e c t i o n  year  i n  terms o f  Basic Energy 

Demand represented on the  r igh t -hand-s ide  o f  the RES, i s  computed us ing a  

se r ies  o f  economic models. Long-run t rends o f  consumption and investment a r e  

obta ined from the  D R I  macroeconomic growth model and supp l ied  t o  the OR1 

i n t e r - i  ndus t r y  energy model . The economic ou tpu t  ob ta ined from the  

i n t e r - i n d u s t r y  model i s  then appl i e d  t o  energy-re1 a ted  c o e f f i c i e n t s  from the  

BNL input -ou tput  model, r e s u l t i n g  i n  the Btu f i n a l  demands shown on the r i g h t  

hand-side o f  the RES. 

For 1985, the mix o f  f u e l s  s a t i s f y i n g  these f i n a l  demands are se t  equal 

t o  the fue l  mix s p e c i f i e d  i n  the YEP o u t l i n e d  by the Execut ive O f f i c e  o f  the 

Pres i  dent-Energy Pol i c y  and Planning. New techno1 ogy imp1 ementation 1  eve1 s  

a re  determined by the U.S. Department o f  Energy. 

E f f i c i e n c y  improvements are  determined from s p e c i f i c  proposal s  i n  t h e  

NEP. Proposal s  i n  the b u i l d i n g  sector ,  f o r  example, i nc lude  a  homeowner 

t a x - c r e d i t  o f  25 '  percent  o f  the f i r s t  $800 and 15 percent  o f  the n e x t  $1400 

spent on approved conservat ion measures. These proposal s  are t r a n s l a t e d  i n t o  

end-use device e f f i c i e n c y  improvements such as a  reduc t i on  i n  average heat 

l o s s  per housing u n i t  from an est imate o f  the number o f  new and r e t r o f i t  hous- 

i n g  u n i t s  having a  given l e v e l  o f  conservat ion due to  fue l  p r ices ,  tax incen- 

t i v e s  and o ther  pol i c y  proposals as i l l u s t r a t e d  above. 

.The ' imp l i ca t i ons  o f  t he  NEP are r e f l e c t e d  . i n  t he  NYS reference case on 

the  demand s ide  i n  several ways :. changed e f f i c i e n c i e s  o f  convent ional tech- 

nologies,  s u b s t i t u t i o n  o f  o ther  f u e l s  f o r  o i l  and gas, and market pene t ra t i on  

o f  inn.ovat ive technologies.  On the supply s ide i t  has consequences f o r  our 

study by increas ing  the q u a n t i t y  o f  coal which otherwise would be a v a i l a b l e  

n a t i o n a l l y .  

These changed e f f i c i e n c i e s  o f  convent ional technologies,  market penetra- 

t i o n s  o f  new technologies and fue l  s u b s t i t u t i o n s  der ived from the nat iona l  

case were t r a n s f e r r e d  w i t h  only  few mod i f i ca t i ons  to  the  NYS case. I n  the 

present  study we have reconsidered the impact o f  these changes on blew York' s 
energy economy i n  the  l i g h t  o f  the f a i l u r e  o f  the na t i ona l  oovernment t o  



complete a c t i o n  on t he  NEP* and the m o d i f i c a t i o n  o r  e l  i m i n a t i o n  o f  a  number o f  

t he  o r i g i n a l  proposal  s. I n  a d d i t i o n  we have recons idered  our  es t ima te  o f  t h e  

e f f e c t  o f  conse rva t i on  i n  e l e c t r i c i t y  demand i n  the  r e s i d e n t i a l  sec to r .  I n  

t h e  paragraphs which f o l l o w  we examine i n  d e t a i l  ou r  r e v i s e d  assumptions. 

3.1 RESIDENTIAL AND COMMERICAL SECTORS 

The f o l l o w i n g  paragraphs and . t ab1  es descr ibe-  the  va r i ous  reference, case 

p r o j e c t i o n  assumptions f o r  t he  r e s i d e n t i a l  and commerci a1 . sec to rs .  The na- 

t i o n a l  p r o j e c t i o n s  a c t u a l l y  combined these two sec to rs ,  b u t  we have at tempted 

. t o  separate them where poss ib l e .  I n  each we rev iew our  p rev ious  assumptions 

as t o  consequences o f  t h e  NEP f o r  end use e f f i c i e n c i e s  and market  pene t ra t i on .  

I n  Tab le  4 we summarize assumptions as to energy e f f i c i e n c i e s  i n  1976 and 

1985 i n  these sec to rs .  It w i l l  Re noted t h a t  our  c u r r e n t  assumptions a re  gen- 

e r a l l y  more p e s s i m i s t i c  than i n  the  p a s t  r e p o r t .  The p r o j e c t e d  market pene- 

t r a t i o n  o f  i n n o v a t i v e  techno log ies  i s  d i sp layed  i n  Tab le  5. Tab le  6 descr ibes  

t h e  market share o f  e l e c t r i c  energy i n  space and water  hea t i ng  i n  1985. The 

use o f  e l e c t r i c i t y  i s  expected t o  inc rease  over  i t s  1976 va lue  though i t  w i l l  

be seen to be somewhat less,  than i n  our  1977 s tudy f o r  HYS E R D A . ~  

Conservat ion i s  a l s o  expected t o  p l a y  a r o l e  i n  t he  1985 e l e c t r i c i t y  

consumption. We a n t i c i p a t e  a r e d u c t i o n  i n  the  amount o f  e l e c t r i c i t y  . u s e d ' f o r  
' 

1  i g h t i n a  i n  both the  r e s i d e n t i a l  and commercial sec to rs .  It i s  expected t h a t  

app l iances  w i l l  become more e f f i c i e n t .  These decreases i n  u n i t  demands f o r  

l i a h t i n g  and app l iances  were n o t  taken i n t o  account i n  t he  EJYS ERDA Study. 

Table 7 desc r i bes  u n i t  demand changes i n  commercial and r e s i d e n t i ' a l  end use 

which a re  a t t r i b u t e d  t o  conse rva t i on  and improved e f f i c i e n c y .  

*The a c t  was passed subsequent t o  the comple t ion  o f  the work repo r ted  here. 



EFFICIENCIES: COYYERCIAL/RESIDENTIAL SECTOR 

Space h e a t i n g  
O i  1 
Gas 

Water h e a t i n g  
O i  1 
Gas : 

A i  r condi t i  o n i  ng 
Vapor Compression 

--  - - 
T h i s  Study NYS m A  Study 
R es C om Res/Com 

Table 5 , 

NYS MARKET PENETRATIONS OF NEW TECHNOLOGIES RESIDENTIAL7COMMERICAL SECTOR 
( %  o f  T o t a l  Subsector  Energy Demand) 

Th i s  Study 
Space h e a t i  ng 

Heat Pump 
Sol a r  

Water Hea t i ng  
So la r  

NYS ERDA Study 

Space h e a t i n g  
Water h e a t i n g  

Table 6 

NYS CHANGES I N  ELECTRIC ENERGY PARKET SHARE 
( %  o f  To ta l  1916 Subsector Energy Demand) 

1985 - 
T h i s  Study. NYS ERDA Study 

Res Com Re s Com Res/Com 
3 0 T IF B 

9 3 2 20 40* 40 

*.These va lues do n o t  apply  to the  h o s p i t a l  o r  school subsectors .  . The 
: e l e c t r i c i t y  market shares remain a t  t h e  1976 l e v e l .  



NYS CHANGES I N  UNIT DEMANDS 
('Z Decrease i n  Demand, 19/6-1985) 

1976-1985 Decrease ( % )  
Commercial L i g h t i n g  / 

R e s i d e n t i a l  L igh t -App l  iances  7 

3.2 MANUFACTURING SECTOR 

Recent t r ends  i n  N.Y. S t a t e  show a move away from n a t u r a l  gas as an 

energy source t o  o i l  and, to a l e s s e r  ex ten t ,  e l e c t r i c i t y .  Th is  i s  p robab ly  a  

- r e a c t i o n  t o  t h e  gas shor tage  o f  1976-77, and t he  f a c t  t h a t  a  number o f  

i n d u s t r i e s  have i n t e r r u p t i b l e  con t rac t s .  The use o f  coal  as a p r imary  f u e l  

has n o t  inc reased  s i g n i f i c a n t l y .  The NEP w i l l  encourage a s h i f t  away from gas 

and o i l  toward coa l .  However, t h e  NEP has n o t  been approved a t  t h i s  p o i n t ,  

and i t  w i l l  t ake  a number o f  years  f o r  p l a n t s  t o  c o n v e r t  burners f o r  coal use. 

Gas burners  can a l s o  be conver ted  to use o i l  more e a s i l y  than they can be con- 

v e r t e d  t o  use coa l .  Therefore,  we a n t i c i p a t e  a con t inued  s h o r t  term s h i f t  

f rom n a t u r a l  gas t o  o i l  and e l e c t r i c i t y ,  though a l o n g  term s h i f t  t o  coa l  

m i g h t  occur .  Th i s  represen ts  a  change from our v iew i n  t he  NYS ERDA study 

which assumed a s u b s t a n t i a l  s h i f t  t o  coal  f o r  process heat  by  1985. 

I n d u s t r i a l  energy demands were i n i t i a l  1  y p r o j e c t e d  t o  1985, and i n c l  uded 

some e f f i c i e n c y  improvements i n  the i n d u s t r i a l  processes. To account f o r  t he  

a n t i c i p a t e d  s h i f t s  descr ibed  above gas demand was then reduced by 20% and o i l  

and e l e c t r i c i t y  were i nc reased  i n  equal amounts t o '  compensate f o r  the gas 

r e d u c t i o n .  

3.3 TRANSPORTATION 

Presen t  leg1 s l  a t i  on mandates c e r t a i  n imp.rovemerits i n  f u e l  economy of the 

au to  ' f l e e t  by  1985.. The 1985 n a t i o n a l  averaae automobi le  f u e l  economy i s  ex- 

pec ted  t o  be 18.35 m i l e s  pe r  g a l l o n  and t h i s  i-s r e f l e c t e d  i n  t he  N.Y. r e f e r -  

ence case est imates. .  . 

Improved e f f i c i e n c i e s  a re  a l so  a n t i c i p a t e d  f o r  o t h e r  modes o f  t r anspo r ta -  

t i o n .  These occur  from inc reased  passenger o r  f r e i g h t  loads  and a re  accounted 

f o r  by i r n ~ r o v e d  u n i t  demands. These improvements a re  descr ibed  i n  Table 8 f o r  

each subsector  i n  t h e  T r a n s p o r t a t i o n  Sec to r .  
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TRANSPORTATION SECTOR UNIT DEMANDS 

( B ~ U  103) 

Auto 
Auto 
A i  r - F r e i  g h t  
A i  r-Pass 
Bus 
Rai 1  - F r e i g h t  
Rai 1  -Pass 
Truck 
Water-Fre i  g h t  

3.4 ELECTRIC UTILITIES 

For  the  n a t i o n  as a  whole t h e  NEP i s  es t imated  t o  e f f e c t  a  s h i f t  from o i l  

and gas t o  coa l .  However, i n  p r o j e c t i n g  t he  1985 NYS e l e c t r i c i t y  genera t ion  

mix,  one must t ake  i n t o  account the  p resen t  mix, p l a n t s  under c o n s t r u c t i o n ,  

o l  anned p l a n t s ,  and t h e  t ime  l a g  necessary i n  c o n s t r u c t i n a  new p l a n t s  o r  

m o d i f y i n g  o l d  p l a n t s .  The e l e c t r i c  u t i l i t i e s  i n  New York S ta te  a l ready have 

p lans  f o r  t he  1985 gene ra t i on  mix, and i t i s  u n l i k e l y  t h a t  these p lans  w i l l  be 

changed s i g n i f i c a n t l y  t o  d r a m a t i c a l l y  e f f e c t  t h e  1985 mix. 

The p r o j e c t e d  1985 n a t i o n a l  and NYS gene ra t i on  mixes are presented i n  

Table 9.,. The n a t i o n a l  mix  i nc l udes  t h e  e f f e c t s  o f  t h e  NEP w h i l e  t h e  NYS mix  

r e f l e c t s  the  New York Power poo l2  OIYPP) p lans .  

Table 9 

COMPOSITION OF ENERGY IbjPUT TO US AND NYS ELECTRIC GENERATION 

 US^ ~ I Y S ~  
O i l  8 -Vb- 
Gas ' 2 0 
Coal 5  5  16 
Mucl ear  2 5 19 
Hydro 10 19 
Other - - 

a ~ n c l  udes t h e  e f f e c t s  o f  t h e  FIEP . 
~ N Y P P  mix  f o r  1985. 
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CHAPTER IV 

NYS REFERENCE YEAR ENERGY DEMANDS 

In  th is  chap te r .  we s t a r t  by reviewing s t a t e  agg rega t e  ene rgy  demands by 

consuming s e c t o r  f o r  1976, ,and our  p r o j e c t i o n s  of t h e s e  demands t o  1985. In- 
c luded  a r e  reviews of demand h i g h l i g h t s  i n  the base y e a r  and i n  1985 a s  well 

a s  ou r  p r o j  e c t i o n  method01 ogy . D e t a i l  ed s t a t e  agg rega t e  demands are provided 
i n  ~ p p e n ' d i x  A.  A comparison of s e c t o r a l  demands is provided i n  F i g u r e  9. 
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1976 1985 
YEAR 
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F i g u r e  9. EbIERGY DEMAND BY SECTOR. 
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I n  t h e  n e x t  chapter  we t u r n  t o  county  l e v e l  energy demands and supp l ies  

as they e x i s t e d  i n  1976. Here we rev iew da ta  and data sources as w e l l .  

4.1 THE RESIDENTIAL SECTOR 

4.1.1 H i a h l i g h t s  

H i g h l i g h t s  o f  energy consumption f o r  t he  r e s i d e n t i a l  sec to r  i n  each 

r e f e r e n c e  y e a r  a re  as f o l l o w s :  

k 

1976 - 
o Tota l  energy consumption: 976 x 1 0 ~ 2  B t u  

o Consumes 29% o f  t o t a l  s t a t e  energy demandt 

o By enerqy form, demands i n  terms o f  the  s t a t e  f u e l  t o t a l  s* are:  
o i l  24%, gas 61%, e l e c t r i c i t y  32% 

o By energy form, demands i n  terms o f  the  r e s i d e n t i a l  energy t o t a l  
are:  o i l  51%, gas 33%, e l e c t r i c i t y  12% 

o By end use, f u e l  demands as a percentage o f  the r e s i d e n t i a l  f u e l  
t o t a l s  are: 

Space Hea t i ng  o i l  87%, gas 73X, e l e c t r i c i t y  8% 
Water Hea t i ng  o i l  12%, gas 19X, e l e c t r i c i t y  6% 
A i  r C o n d i t i o n i n g  e l e c t r i c i t y  9% 
L i  ghts-Appl i ances e l e c t r i c i t y  70% 
C0ok.i ng gas 8%, e l e c t r i c i t y  7% 

1985 
iZ  T_.- 

o To ta l  energy consumption: 1019 x 1u12 B tu  

o Consumes 29% o f  the t o t a l  s t a t e  energy demand 

o By energy form, demands i n  terms o f  s t a t e  f u e l  t o t a l s  are:  
o i l  23%, gas 62X, e l . e c t r i c i  ty 39% 

o Ry enPrny fnrm, demands i n  terms ~f the r e s i d e n t i a l  energy t o t a l  
a re :  

o i l  47%, gas 33%, e l e c t r i c i t y  19% 

* A l l  s t a t e  t o t a l  end-use demands exc lude the e l e c t r i c  u t i l i t y  sec to r .  
- 



o By end use, f u e l  demands as a  percentage o f  the  r e s i d e n t i a l  f u e l  
t o t a l  s  are:  

Space Hea ti nq o i l  80%, gas 64%, e l e c t r i c i t y  17% 
Water H e a t i  nu o i l  19Z, gas 25%, e l e c t r i c i t y  16% 
A i r  C o n d i t i o n i n g  e l e c t r i c i t y  8% 
L i  ghts-Appl i ances e l e c t r i c i t y  57% 

o  Changes i n  the  energy mix  f o r  space hea t i ng  and h o t  water  a r i s e  from 
a  s h i f t  f rom o i l  and gas techno log ies  to e l e c t r i c  technology 

o  Consumption o f  n a t u r a l  gas increases 3% and o i l  decreases 5% f rom 
1976 q u a n t i t i e s .  E l e c t r i c i t y  use increases 66% 

o  E l e c t r i c i t y  demand f o r  space heat  increases 228%, f o r  water  heat  
352% 

o  L i g h t i n g  and appl iances demand increases 35% (ove r  1976) 

o  A i r  c o n d i t i o n i n q  demand increases 48% (over  1976) 

o  The impact o f  new techno log ies  i s  small 

R e s i d e n t i a l  energy demands f o r  each re fe rence  yea r  are summarized i n  

Appendix A. Fuel requi rements f o r  t h i s  sec to r  a re  compared i n  F i g u r e  10. 

4.1.2 R e s i d e n t i a l  U n i t  Demands. Sa tu ra t i on .  and E f f i c i e n c i e s  

U n i t  enerqy demands f o r  a l l  end uses i n  r e s i d e n t i a l  dwe l l i ngs  were ob- 

t a i n e d  from the  Brookhaven Na t i ona l  Labora to ry  Report  "Fu tu re  Res iden t i a l  and 

C o m e r c i a l  Energy Demand i n  t h e  ~ o r t h e a s t " ~  and from t h e  Oak Ridge r e p o r t ,  

"Res iden t i a l  Consumption o f  E l e c t r i c i t y ,  1950-1970.~2 These u n i t  .demands were 

i n i t i a l l y  r e p o r t e d  by A.D. L i t t l e ,  "Res iden t i a l  and C o m e r c i a l  Energy Use 

p a t t e r n s  , "3 f o r  d i f f e r e n t  reg ions  o f  the country .  Nor theas t  u n i t  demands were 

m o d i f i e d  t o  apply  t o  Flew York S ta te  based on hea t i ng  degree va lues and t he  

average dwel l i n g  u n i t  s i ze .  These u n i t  demands were then changed, as appro- 

p r i a t e ,  t o  take i n t o  account more r e c e n t  data f r om A.D. ~ i t t l e . ~  

Changes i n  t he  u n i t  demands f o r  1  i ghts-apol  i ances from 1976-15185, were 

i nc l uded  as d iscussed i n  Chaoter 111. 

The s a t u r a t i o n  r a t e  f o r  space hea t ing ,  water,  hea t ing ,  and cook ing were 

taken as u n i t y  f o r  a l l  re fe rence  years .  The 1  i qh t s -aop l  iances s a t u r a t i o n  r a t e  



QTHER 

ELECT 

OIL 

GAS 

1976 1985 
YEAR 

Fi gure 10. NYS RESIDENTIAL SECTOR ENERGY DEMAND. 



f o r  1976 was i n t e r p o l a t e d  from the 1972 and 1985 s a t u r a t i o n  ra tes  i n  Ref. 3, 

and' i t s  1985 ' s a t u r a t i o n  r a t e  was a1 so taken from t h i s  source. The . a i r  

c o n d i t i o n i n g  s a t u r a t i o n  r a t e  was i n i t i a l l y  taken from Ref. 3  f o r  1972. This  

was then updated t o  1976 by app ly ing  a i r  c o n d i t i o n i n g  sa tu ra t i on  ra tes  o f  new 

c o n s t r u c t i o n  i n  the Northeast  t o  NYS new cons t ruc t i on  data.5 

E f f i c i e n c y  values f o r  energy devices were taken from the BNL r e p o r t  

"Sourcebook fo r  Energy ~ s s e s s m e n t . " ~  For f u t u r e  reference years, changes i n  

e f f i c i e n c i e s  were inc luded as shown i n  Chapter 111. 

4.1.3 Res ident ia l  Sector Project!on Basis  and'Data Sources 

To p r o j e c t  r e s i d e n t i a l  energy and f u e l  demands, the f o l l o w i n g  data were 

reau i  red: 

o  Estimates of t he  number o f  households f o r  1976 and 1985 (see 
Table 10) 

o  . Breakdown according to housing types f o r  a l l  re ference years 

o  U n i t  energy demands f o r  major end use ' technologies i n  r e s i d e n t i a l  
u n i t s  (e.g., space heat ing)  (see Appendix A) 

o  Sa tu ra t i on  values f o r  major end uses (see Appendix A) 

o  Breakdown of the fue l  mix to meet end use demand (see Appendix A) 

4.1.4 Resi d e n t i  a1 Fuel Mix P ro jec t i ons  

The procedure described below was employed t o  ob ta in  p r o j e c t i o n s  of fue l  

demands i n  the r e s i d e n t i a l  sector .  

o  The 1976 f u e l  u t i l i z a t i o n  breakdown was i n i t i a l l y  obta ined by 
assuming the  same fue l  mix as given i n  the 1970 Bureau o f  Census 
Report, "De ta i l ed  Housing C h a r a c t e r i s t i c s ,  1 9 7 0 . " ~  The values were 
then modi f ied  based on the  fue l  mix o f  new cons t ruc t i on  i n  the 
Hortheast f o r  the p e r i o d  1970-1975.~ 

o  The 1985 a l l o c a t i o n  o f  f u e l s  t o  space and water heat ing  end uses was 
determined by i ncorpo ra t i  ng ' t he  1985 r e s i d e n t i  a1 market a1 1  oca t i on  
o f  e l e c t r i c i t y  as shown i n  Table 6  i n  Chapter 111. O i l  and gas were 
a l l o c a t e d  t o  the remaining energy demand i n  these end use areas i n  
t he  same p ropo r t i on  as i n  1976. 

o  Elew techno1 ogies were inc luded as described i n  Tab1 e  5, Chapter 111. 

o  For the  remaining end use demands, a l l o c a t i o n  among f u e l s  was based 
on the  1976 breakdown, w i t h  the a d d i t i o n a l  r e s t r i c t i o n  t h a t  the  
consumption o f  o i l  f o r  cooking cannot exceed the  1976 1 eve1 . 



Table 10 

NYS HOUSEHOLD AND POPULATION PROJECTION 
( i n  Thousands) 

Househol ds 
Popul a t i o n  18 ; 084 18 : 343 

" t s t ima ted  us ing  the  1976 popu la t i on  and 2.94 persons/household, which was 
c a l c u l a t e d  from ' h i s t o r i c a l  data. 

Source: New York S ta te  Economic Development Board ( E D B ) ~  

Table 11 

ANNUAL GROWTH RATES AND B A S I S  CHANGES FOR REFERENCE YEARS 

( l o 6  Households) 

1976 1976-1985 1985 
Subsect on Basis AGRa Basis 
High Rise 1.50 0015 T-57 
Low Densi ty  1.46 b 1.44 
Low Rise .79 .0207 .95 
Sing le  Family 2.31 .0158 2.66 
Vob i l e  Homes .09 ,1514 .32 

Tot  a1 5x5 X T m  ?mi 

aAnnual Growth Rate 
b o v e r a l l ,  1.3% fewer low dens i ty  s t ruc tu res  ex i s ted  i n  1985 than 1976. 

4.1.5 Housing P r o j e c t i o n s  

Housing was ,charact.er i  zed hy f i v e  bas ic  types: 

o S ing le  f a m i l y  one u n i t  detached s t r u c t u r e s  

o Low Densi ty  one unit at tched s t r u c t u r e  and 2 t o  
4 u n i t  s t r u c t u r e s  

6 Low Rise s t ruc tu res  w i t h  5 t o  19 housing u n i t s  

o High Rise s t r u c t u r e s  w i t h  20 o r  more u n i t s  

o M0bi 1 e Homes 



The p ro jec ted  housing mix shown i n  Table 11 was obtained as fo l lows:  

1. The 1970 housing mix was obta ined from the  1970 Census of Housing. 

The housing mix was then p ro jec ted  to  1976 a f t e r  cons idera t ion  o f  a 

number o f  f ac to rs ,  i n c l u d i n g  the t o t a l  number o f  households i n .  1976, 

the  mix of new housing f r o m  1970 t o  1976,8 and the 1070 housing mix. 

2. The 1985 housing breakdown. was d i s t r i b u t e d  according t o  the  Northeast  
C 

housing breakdown i n  the "P ro jec t  Independence Task Force Report." 

4.2 THE CONMERCIAL SECTOR 

4.2.1 High?, ights 

H i g h l i g h t s  o f  energy consumption f o r  the  commercial sec tor  i n  each 

re ference year  are as f o l l  ows: 

1976 - 
o Total  energy consumption: 641 x 1012 Btu 

o Consumes 19% o f  the t o t a l  s t a t e  energy demand 

o By energy form, demands i n  terms o f  the s t a t e  fue l  t o t a l s  are: 
o i l  18X, gas 20%, e l e c t r i c i t y  33% 

o By energy form, demands i n  terms o f  the commercial energy t o t a l  are: 
o i l  572, gas 18%, e l e c t r i c i t y  202, steam 5% 

o By end use, f ue l  demands as a percentaqe o f  the commercial f ue l  
t o t a l  s are: 

Space Heat ing steam 100%, o i l  1002, gas 62%, e l e c t r i c i t y  3% 
Water Heat ing gas 37%, e l e c t r i c i t y  12% 
A i r  Cond i t ion ing  gas 1%, e l e c t r i c i t y  15% 
L i  y h t i n y  e l e c t r i c i t y  43% 

" App-Aux Equip. e l e c t r i c i t y  30% 

1985 - 
o Total  energy consumption: 728 x 1012 Btu 

o Consumes 21% o f  the t o t a l  s t a t e  energy demand 

o By energy form, demands i n  terms o f  s t a t e  fue l  t o t a l s  are :  
o i l  20%, gas 24%, e l e c t r i c i t y  32% 

o By energy form, demands i n  terms o f  the commercial energy t o t a l  are: 
o i l  56%, gas 18X, e l e c t r i c i t y  122% 



o By end use, f ue l .  demands as a percentage o f  the commercial . fue l  
t o t a l s  are: 

Space Hea t ing  o i l  loo%, gas 64%, e l e c t r i c i t y  11% 
Water Heat inq gas 35%, e l e c t r i c i t y  12% 
A i  r Cond i t i on ing  e l e c t r i c i t y  13% 
L i  q h t i  ng e l e c t r i c i t y  37% 
App-Aux Equi p. e l e c t r i c i t y  27% 

o ~ o t a l '  energy demand increases 14% over  the 1976 p e r i o d  

o Demand f o r  e l e c t r i c i t y  increases 24% w h i l e  na tura l  gas and o i l  
demands increase by only  11% and 11% respec t i ve l y ,  from 1976. 

o The r e l a t i v e  d i f f e rences  i n  growth ra tes  between e l e c t r i c i t y  and 
f o s s i l  f ue l  demands ar ises  from a s l ' ight  s h i f t  t o  e l e c t r i c  
technologies f o r  space and water heat ing  from o i l  and gas 
technol ogies.  

o Approximately 1% o f  the space'heat inq demand i s  met by the use of 
heat  pumps 

o So lar  prov ides l ess  than 1% o f  the water heat ing  reauirements . 

Eneray demands f o r  each reference year  are summarized i n  Appendix A. 

Fuel requirements f o r  t h i s  sec tor  are compared i n  F igu re  11. 

4.2.2 Commercial Sector U n i t  Demands, Sa tu ra t i on  and E f f i c i e n c i e s  

The c o m e r c i  a1 sec to r  I nc l  udes s t r u c t u r e s  t h a t  serve such d i  verse 

a c t i v i t i e s  as wholesale and r e t a i l  t rade,  serv ices ( f i nance ,  insurance, e tc .  1,  
school s  and h o s p i t a l  s. 

The fo l l ow ing  i n p u t  i s  requ i red  t o  p r o j e c t  the energy demand i n  each o f  
- .,. 

thcsc categor ies.  

o The square footage o f  each a c t i v i t y  l i s t e d  above f o r  both reference 
years. 

o The u n i t  energy demands for major end uses (space and water beat ing 
e tc . )  f o r  each a c t i v i t y  i n  terms o f  Btu/sq. ft. 

o Sa tu ra t i on  values f o r  the major end uses and e f f i c i e n c y  values o f  
each technol ogy . 

o The fuel breakdown. fo r  e a c h  end use. 



1976 1985 
YEAR 

F i  gure 11. N Y  S COMMERC I A L  SECTOR ENERGY DEMANDS. 

4.2.3 Commercial Sector Frojection Basis and Data Sources 
Determination of floorspace i n  t h i s  sector for  New York Sta te  was d i f f i -  

c u l t  as 1 i t t l e  data has been pub1 ished a t  the level of disaggregation re- 
quired. Floor space for  1974 provided in reference 10 was used as a s t a r t ing  
point fo r  fur ther  analysis. In tha t  reference, Northeast data,  obtained from 
Reference 1 was regionalized to New York State.  Growth ra tes  estimated i n  

Reference 10 were used to obtain 1976 floorspace. These growth r a t e s  were 
then compared w i t h  other sources to t e s t  t h e i r  re1 i ab i l  i ty.* Hospital 
floorspace fo r  1976 was received from the N.Y.S. Department of Health and 
incl uded floorspace of each hospital as reported by tha t  hospital . However, 

the data were incomplete and the reporting procedure used by the hospi tals  
were found to be inconsistent. Therefore, the floorspace f o r  hospital s was 

taken from Reference 10. 

*The combi ned f1 oorspace of off ices ,  r e t a i l  establ ishments, and services were 
projected to increase a t  a rate  of 2.4% during the 1974 t o  1976 period. The  
number of business establ i shments i ncl uded in these categories increased by 
1.3% during the same period. l4 Empl oyment i n  these categories  actual l y  
dropped 1% during th i s  period. 

-49- 



School f1 oorspace f o r  ' 1976 was obtained as fol  1 ows : 

1. College f loo r space  f o r  1976 was obtained from t h e  N.Y.S. Dept. of 
Education, Pos t  Secondary ~ d u c a t i o n l l  

2. Enrollment i n  1976 f o r  rades  K-12 was obta ined  from the N.Y.S. 
Department of Education The enrol lment  f i g u r e s  were mu1 t i p 1  i ed  by 
a f a c t o r  of  120 sq. f t .  per s tudent .1°  

3 .  Col 1 ege f l  oorspace and es t imated  pre-col 1 ege  f l  oorspace were summed 
t o  determine t h e  t o t a l  1976 school f loorspace .  

Two parameters .  must' be considered i n .  cal cul a t i n g  the  1985 commercial 

f l  oorspace,  the new commercial f1  oorspace during the  p ro j ec t ion  period as  we1 1 

a s  t h e  removal s of 01 d s t r u c t u r e s .  The 1985 f loo r space  f o r  each subsec tor  was 

obta ined  using the  f o l l  owing procedures: 

1. O f f i c e s ,  Reta i l  and Se rv i ces :  Earning p r o j e c t i o n s  f o r  each of t hese  
subsec to r s  were used t o  determine t h e i r  new f loo r space .  These 
p r o j e c t i o n s  f o r  New York S t a t e  were obtained from the U.S. Department 
of Commerce and were the l a t e s t  r e v i s i o n s  of t h e  "1972 OBER's 
P ro j ec t ions :  Economic A c t i v i t y  i n  the  u -5. " I 3  Forecas t ing  removal s 
from t h e  commercial inventory is  very d i f f i c u l t  because of t he  lack 
of  da t a  on c u r r e n t  and h i s t o r i c a l  removal r a t e s  and on the  age 
d i s t r i b u t i o n  of t h e  s t r u c t u r e s .  This r e p o r t  uses t he  removal r a t e s  
descr ibed  i n  Reference 1 f o r  t he  Nor theas t ,  which were assumed t o  be 
t h e  same a s  t h e i r  p ro jec ted  r e s i d e n t i a l  removal r a t e s .  

2.  Schools and Hospi tal  s :  The ove ra l l  change in  f loorspace  f o r  each of 
t h e s e  subsec to r s  was assumed t o  be the  same a s  those  given i n  
Reference 10 a f t e r  a review of t he  descr ibed procedures and data  
sources.  I m p l i c i t  assumptions were made i n  t h a t  r e p o r t  t h a t  t o t a l  
removals wi l l  eoual t o t a l  cons t ruc t ions  in  each of these  subsec to r s .  

The 1975 and 1385 commercial inventory i s  presented i n  Tab1 e 12. 

Subsec tor  
School 
Huspi t a l  
O f f i c e  
Retai 1 
Se rv i ces  

Total 

1976 
Bas is  
653110 

208.70 
464.20 
523.50 
800.60 

2650 10 

Table 12 

COMMERCIAL FLOORSPACE INVENTORY 

(106 sq. f t . 1  

1976-1985 1976-1985 1985 
Cons t ruc t ions  Removals Bas is  

a a 653110 
d a 200.70 

144.30 49.30 559.20 
99.60 42.40 580.70 

341.10 64.90 1076.80 

585.00 156.60 3078.50 

aRemoval s and c o n s t r u c t i o n s  f o r  schools  and h o s p i t a l s  a r e  assumed t o  be equal .  
b ~ n n u a l  growth r a t e .  



4.3 . THE MANUFACTURING SECTOR 

4.3.1 H i g h l i g h t s  

H i g h l i g h t s  o f  the energy consumption f o r  the manufactur ing sec tor  i n  each 

reference year  are as fo l lows:  

1976 

o Tota l  energy consumption: 646 x 1012 B t u  

o Consumes 19% o f  the t o t a l  s t a t e  energy demand 

o The f i v e  l a r g e s t  energy consumers i n  the manufactur ing sector  are 
( i n  decreasing order )  : 

Chemical and a1 1 i e d  products, S I C  28 
Primary metal i n d u s t r i e s ,  S I C  33 
Paper and a1 1 i e d  products, S I C  26 
Stone, c l a y  and glass products, S I C  32 
Food and k indred products, S I C  20 

o By energy form, the i n d u s t r i a l  f ue l  demands as a percentage o f  the 
s t a t e  fuel t o t a l s  are: o i l  6%, gas 16%, coal ( i n c l u d i n g  coking 
coal  ) loo%, P.C.F. (Petrochemical feedstocks) loo%, e l  e c t r i c i  t y  30% 

o By energy form, demands as a percentage o f  the i n d u s t r i a l  energy 
t o t a l  are: o i l  19%, P.C.F. 20%, gas 14%, coal 30%, e l e c t r i c i t y  17% 

o Coking coal t o  the pr imary metal i n d u s t r i e s  (SIC 33) c o n s t i t u t e d  
66% o f  the i n d u s t r i a l  coal demand 

1985 

o Tota l  energy consumption: 702 x 1 0 ~ 2  B tu  

o Consumes 20% o f  the  t o t a l  s t a t e  energy demand 

o By energy form, demands as a percentage o f  the s ta tes  fue l  t o t a l  s 
are: o i l  7%, gas 14%, coal loo%, P.C.F. 19%, e l e c t r i c i t y  17% 

o By energy form, demands as a percentage o f  the i n d u s t r i a l  energy 
t o t a l  are: o i l  182, qas lo%,  coal 33%, P.C.F. 19%, e l e c t r i c i t y  172 

o Coking coal to S I C  33 c o n s t i t u t e d  66% o f  the i n d u s t r i a l  coal demand 

n Tota l  i n d u s t r i a l  energy demand increases by 9% from 1976 

o Coal demand increases by 19% p r i m a r i l y  because o f  an increase i n  the 
demand f o r  coking coal 

o Gas demand decreases by 17% from 1976, w h i l e  e l e c t r i c i t y  demand 
increases 7% 



o Oil and petrochemical  demands i n c r e a s e  by 18% and 5%, r e s p e c t i v e l y  
from 1976 

o The changes i n  fuel  demand from 1976 f o r  t h e  i n d u s t r i a l  s e c t o r s  
major u s e r s  of  energy a r e :  

SIC 28 (Chemical and a1 1 i e d  products )  + 5% 
SIC 33 (Primary metal i n d u s t r i e s )  + 11% 
SIC 26 (Pape r  and A1 1 i e d  p roduc t s )  + 11% 
SIC 32 (S tone ,  c l a y  and g l a s s  p roduc t s )  + 6% 
SIC 20 (Food and kindred p roduc t s )  + 20% 

Energy demands i n  each r e f e r e n c e  y e a r  a r e  s u m a r i z e d  i n  Appendix A. A 
• 

comparison of energy demands i n  t h i s  s e c t o r  is provided i n  F i g u r e  12. 
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4.3.2 I n d u s t r i a l  Sector P r o j e c t i o n  Basis and Data Sources 

The energy in tensiveness o f  each i n d u s t r i  a1 subsector i s  represented by 

the  r a t i o ,  B tu /do l l  a r -va l  ue-added. Val ue added by two d i g i t  Standard Indus- 

t r i a l  Category was obta ined f rom Reference 15. Fuel consumption by two d i g i t  

S I C  f o r  1976 was obta ined from the 1976 Annual Survev o f  Manufacturers: Fue ls  

and E l e c t r i c  Energy ~onsumed.16 

Coking coal consumption i n  N.Y. was taken from a Mineral I n d u s t r y  Survey, 

"Bituminous Coal and L i g n i t e  D i s t r i b u t i o n ,  Calendar Year 1 9 7 6 . 1 ' ~ ~  Data on 

petrochemical consumption i n  M.Y. f o r  1976 was d i f f c u l  t to obta in.  The 1972 

consumption o f  petrochemical feedstocks was taken f rom BNL-50555 "A1 t e r n a t i  ve 

Pat te rns  of I n d u s t r i  a1 Energy Consumption i n  the ~ o r t h e a s t  ,"I8 and p ro jec ted  

t o  1976 on the bas i s  o f  rea l  d o l l a r  added growth i n  S I C  28 f o r  the pe r iod  

1972-19'76. To ta l  f ue l  consumption by S I C  i s  shown i n  Table 13. 

4.3.3 I n d u s t r i a l  Fuel Mix P ro jec t i ons  

Three f a c t o r s  were considered i n  p r o j e c t i n g  the i n d u s t r i a l  fue l  mix, in -  

c l u d i n g  est imates o f  value added i n  1985, chanaes i n  the e f f i c i e n c y  o f  indus- 

t r i a l  processes and fue l  s u b s t i t u t i o n .  The f o l l o w i n g  paragraphs descr ibe the 

methodology employed i n  c a l c u l a t i n g  the 1985 value added by S I C  category and 

the combined r o l e  o f  a1 1 three f a c t o r s  noted above. 

The procedure used i n  c a l c u l a t i n g  the  1985 value added was taken from 

Reference 18. A constant  na t i ona l  r a t i o  o f  Gross Product O r i a i n a t i n a  (GPO) t o  

earnings was obta ined from the 1972 OBERS f o r  each two d i g i t  S I C  f o r  1976* and 

1985. The 1976 New York State GPO was ca l cu la ted  f o r  each S I C  by  mu1 t i p l y i n g  

the New York Sta te  1975 earnings f o r  each S I C  ( f r om Reference 18) by the  

na t i ona l  GPO/earnings r a t i o .  The 1985 GPO was c a l c u l a t e d  by m u l t i p l y i n g  the 

1985 GPO/earnings r a t i o  by the p r o j e c t e d  1985 earnings f o r  each S I C ,  a l so  

taken from Reference 18. Growth ra tes  f o r  each S I C  were determined by 

c a l c u l a t i n g  the  percentage d i f f e rences  from the 1977 and 1085 GPO values. 

These growth ra tes  were then app l i ed  to the 1976 value added by SIC. 

The 1985 fue l  demands were then c a l c u l a t e d  f o r  each S I C  by us ing  the  1976 

energy in tensiveness c o e f f i c i e n t ,  the 1985 val  ve added, and i n c l u d i n g  the ef- 

f i c i e n c y  and f u e l  demand changes described i n  Chapter 111. Pro jec ted  fuel  

demands f o r  the major i n d u s t r i a l  users are- shown i n  Table 14. The fuel break- 

down i n  the i n d u s t r i a l  sec tor  f o r  each reference year  i s  shown i n  Table 15. 

*The 1976 GPOIearnings was ex t rapo la ted  f rom 1972 and 1980 values. 



Table  1 3  

INDUSTRIAL SUBSECTORS ORDERED B Y  1976 ENERGY CONSUMPTION 

Order  
1 
2 
3 

' 4 
5 
6 
7 
8 
9 

10 
11 
12 
1 3  
14 
1 5  ' 

16 
17  
18 

SIC 
7% 

3 3 
26 
32 
20 
3 6 
35 
37 
38 
3 4 
27 
30 
22 
2 3 
3 9 
3 1 
2 5 

D e s c r i p t i o n  
Chemical. and a1 1 i e d  p r o d u c t s  
Primary metal i n d u s t r i e s  
Paper  and a1 1 i e d  p r o d u c t s  . 

Stone ,  c l a y  and g l a s s  p r o d u c t s  
Food and k indred  p r o d u c t s  
E l  e c t r i c a l  equipment suppl ies 
Machinery,  e x c e p t  el e c t r i c a l  
T r a n s p o r t a t i o n  equipment 
I n s t r u m e n t s  and re1 a t e d  p r o d u c t s  
F a b r i c a t e d  metal p r o d u c t s  
P r i n t i n g  and pub1 i s h i  ng 
Rubber and p l a s t i c  p r o d u c t s  
T e x t i  1 e mil 1 p r o d u c t s  
Apparel and o t h e r  f a b r i c  p roduc t s  
Mi s c .  manufac tu r ing  i n d u s t r i e s  
L e a t h e r - a n d  l e a t h e r  p r o d u c t s  
F u r n i t u r e  and f i x t u r e s  

2 4 ,Lumber and.  wood p r o d u c t s  

(1012 B t u )  
Energy Demand 

192.3 
190.2 

45.9 . 
38.5 
34.3 
23.9 
22.8 
15.9 
15.3 
15.1 
12.9 

9.1 '  ' 

Table  1 4  

MAJOR INDUSTRIAL ENERGY USERS: TOTAL FUEL DEMAND -- 

(Btu x 1012 and % o f  Tota l  I n d u s t r i a l  Demand) 

SIC D e s c r i p t i o n  1976 1985 
-78 Chemical and a1 1 i e d  p roduc t s  193 T T 9 9 j )  202 ' m 8 % )  

33 Primary metal i n d u s t r i e s  190 (29.32)  211 (30.1%) 
2 6 Paper and a l l i e d  p roduc t s  46 (7 .1%) 51 (7 .3%)  
3 2 S tone ,  c l a y  and g l a s s  p r o d u c t s  39 (6 .0%)  41 (5.8%) 

41 (5.8%) 2 0 Food and k indred  p roduc t s  ' 32 (5 .0%)  

.. Table  15 

INDUSTRIAL ENERGY DEMAND BY FUEL TYPE 

( %  and Btu x 1012)  . 

1976 1985 
Fuel Type % B t u  x 1012 % B t u x 1 0 ~ ~  
Coal* 29.7 191.7 32.5 228.5 
Natural  Gas 14.2 91.5 10.8 75.5 
O i  1 19.0 122.9 20.4 143.0 
E l e c t r i c i t y  17.4 112.7 17.2 120.9 
Pe t rochemica l  Feeds tocks  19.7 127.6 19.1 1'34.1 

x Inc l  udes coking coa l  . 



4.4 THE TRANSPORTATION SECTOR 

4.4.1 H i g h l i g h t s  

H i  gh l  i g h t s  o f  energy consumption f o r  t h e  t r a n s p o r t a t i o n '  sec to r  i n  each 

re fe rence  yea r  a re  as f o l l  ows: : 

1976 - 
o Tota l  energy consumption: 1016 x 1012 B t u  

o Consumes 32% o f  t h e  t o t a l  s t a t e  energy demand 

o By energy form, demands i n  terms o f  t he  s t a t e  f u e l  t o t a l s  are:  
o i l  52%, e l e c t r i c i t y  2% 

o ' By energy. form, demands as a percentage o f  t he  t r a n s p o r t a t i o n  energy 
t o t a l  are: o i l  98%, e l e c t r i c i t y  2% 

o By mode, energy demands as a percentage o f  t he  t o t a l  t r a n s p o r t a t i o n  
energy consumption are: 

Automobi 1 e 54% 
Truck 16% 
A i  r Pass 13% 
A i r  F r e i g h t  5 % 
Water F r e i g h t  5% 
R a i l  ' 2% 

1985 

o To ta l  energy consumption: 1011 x 1012 B t u  

o consumes 29% o f  the  t o t a l  s t a t e  energy 'demand 

o By energy form, demands i n  terms o f  s t a t e  f u e l  s t o t a l  s are:  
o i l  49%, e l e c t r i c i t y  2% 

o By energy form, demands as a percentage o f  the  t r a n s p o r t a t i o n  energy 
t o t a l  .are: o i l .  99%, eel e c t r i c i  ty 1% 

' o By mode, energy demands as a percentage o f  t he  t o t a l  t r a n s p o r t a t i o n  . . 
energy consumption are:  

Automobi 1 e 46% . 

A i r  Pass 19% 
Truck 16% 
A i  r F r e i g h t  8% 

, Water F r e i g h t  7% 
R a i l  3% 

o To ta l  t r a n s p o r t a t i o n  energy demand decreases by l e s s  than 1% from 
1976 

o Automobi le energy demand decreases by 21% f rom 1976, a consequence 
o f  inc reased  f u e l  e f f i c i e n c y  and a slow growth i n  v e h i c l e  m i l e s  
t r a v e l l e d  du r i ng  the p e r i o d  



. 
o The a i r  subsectors  energy demand inc reases  by 37% ( d e s p i t e  decreased 

u n i t  demands) due t o  a l a r g e  inc rease  i n  s e r v i c e  

D e t a i l s  o f  r e fe rence  y e a r  f u e l  demand by end use a re  presented i n  

Appendix A. 

4.2.2 T r a n s p o r t a t i o n  Sec to r  P r o j e c t i o n  Bas i s  and Data Sources 

T o t a l  motor v e h i c l e  o i l  consumption i n  New York S t a t e  f o r  1976 was ob- 

t a i  ned f rom the  U .S. Federa l  Highway Admini s t r a t i o n  (F.H.A. ) .lP T h i s  aggre- 

g a t e  consumpti  on f i g u r e  was appo r t i oned  among t h r e e  motor v e h i c l e  subsectors  

(buses, t r ucks ,  and automobi les)  r e f l e c t i n g  t h e i r  v e h i c l e  m i l e s  t r a v e l e d  (VMT) 

and mi leage  per  g a l l o n  (MPG). The VMT and MPG es t imates  were ob ta ined  from 

Highway S t a t i s t i c s ,  1 9 7 5 ~ ~  and the  New York S ta te  Department o f  Transpor ta-  

ti on. 

Bunker f u e l  consumption by wate r  f r e i g h t  c a r r i e r s  was ob ta ined  from 

Reference 22 as was t h e  consumption by t he  r a i l  subsectors.  , E l e c t r i c i t y  

consumed by r a i l r o a d s  i n  t h e  s t a t e  was taken from a New York Power Pool 

~ e ~ o r t . 2 3  Consumption by t h e  a i r  subsector  was ob ta ined  f rom the  A i r  

T r a n s p o r t  Associ a t i ~ n . ~ ~  

U n i t  demands were ob ta i ned  f rom a previo 'us study by System Designs, 

~ n c . ~ ~  ; l o d i f i c a t i o n  were made based on more recen t  i n f o rma t i on .  For  example, 

t h e  au tomob i le  u n i t  demand r e f l e c t s  a d i f f e r e n t  m i l e s  per  q a l l o n  va lue  than 

t h a t  uscd by Systems Design, Inc .  

Ton m i l  es f o r  f r e i g h t  c a r r i e r s  and passenger m i l e s  f o r  passenger c a r r i e r s  

were c a l c u l a t e d  f o r  each subsector  us i ng  the u n i t  demand and f u e l  consumption 

va l  ues. 

4.4.3 T r a n s p o r t a t i o n  Fuel P r o j e c t i o n s  

The 1976 t o  1985 growth r a t e  i n  VMT f o r  automobi les was based on a s tudy 

by the  New York S t a t e  Department o f  ~ r a n s ~ o r t a t i o n . ~ ~  The average passenger 

l o a d  pe r  vehic l 'e  was k e p t  a t  t h e  1976 l e v e l  t o  c a l c u l a t e  t he  1985 automobi le  

passenger m i l  es t r a v e l  1 ed. Ton-mil e and passenaer-mil e . va l  ues f o r  the remain- 

i n g  subsectors  were c a l c u l  a ted  by us ing  the  procedure descr ibed  i n  Reference 

In,  b u t  i nc l uded  the  l a t e s t  da ta  a v a i l a b l e .  Data f o r  t he  a i r  subsectors were 

mod i f i ed  accord ing  t o  Reference 24. ' The new OBER's p r o j e c t i o n s  were used i n  

t h e  b a s i s  p r o j e c t i o n s  f o r  the r a i l ,  water,  t r u c k  and bus subsectors.  The 1975 

and 1985 b a s i s  va lues a re  presented i n  Table 16. E f f i c i e n c y  and u n i t  demands 

were m o d i f i e d  t o  conform w i t h  the p r o j e c t i o n  assumptions descr ibed  i n  Chapter 



Table 16 

ANNUAL GROWTH RATES AND BASIS CHANGES FOR REFERENCE YEARS 

( l o 6  Passenger m i l e s  f o r  passenger t r a ~ s p o r t  and 
106 t on  m i l e s  f o r  f r e i g h t  t r a n s p o r t )  

Subsector 
A i  r-Pass 
A i  r - F r e i  g h t  
Auto 
Bus 
R a i l  -Pass 
Rai 1 -F re igh t  
Truck 
Water F r e i g h t  

*Annual Growth Rate 

1976 
Bas is  m 
1,348 

89,680 
838 

8,472 
21,525 
'40,692 
81,694 

1985 
Bas i s  

2,091 
96,425 

950 
9,467 

25,499 
45,389 

102,740 

Table 17 

TRANSPORTATION FUEL DEMAND 

( B t u  x 1012) 

Auto Truck A i r  Pass A i r F r e i a h t  Water R a i l  - - Bus - - - To t a  1 

1976 578.4 148.3 136.9 58.7 55.6 26.7 11.2 1015.8 

1985 463.3 165.4 192.7 76.2 69.9 30.4 12.7 1010.6 

Table 18 

SUMMARY OF TRANSPORTATION ENERGY DEMANDS 

1976 O i  1 
F r e i g h t  -278x 
Passenger 729.1 

To ta l  1007.5 

1985 
m g h t  330.4 
Passenger 671.4 

To ta l  1001.8 

E l e c t r i c i t y  
,2 

8.1 

To ta l  m 
737.2 



Table 17 summarizes t r a n s p o r t a t i o n  demand by subsector and reference 

year .  The 1976 and 1985 f u e l  mix i s  presented i n  T a b l e ' l 8 .  

4.5 GOVERNMENT 

4.5.1 H i g h l i g h t s  

H i  gh l  i g h t s  o f  energy . consumption f o r  t he  Government sec tor  i n  each 

re ference year  are as fo l l ows :  

o ~ o t a l  energy consumption: 11 x 1012 B tu  

o Consumes l e s s  than 1/2% o f  the t o t a l  s t a t e  energy demand 

o By energy form, demands as a percentage, o f  the government energy 
t o t a l  are: o i l  81%, gas 96, e l e c t r i c i t y  7% 

o By end use, fuel  demands as a percentage o f  the government f ue l  
t o t a l  s are: 

Auto o i l  62% 
Space Heat ing o i l  38X, gas 70%, e l e c t r i c i t y  0% 
Water Heat ing e l e c t r i c i t y  122 
L i g h t i n g  e l e c t r i c i t y  40% 
App-Aux. Equip. e l e c t r i c i t y  25% 
A i  r c o n d i t i o n i n g  e l  e c t r i c i  t y  23% 

o Tota l  energy consumption: 10 x 1012 B tu  

o Consumes l e s s  than 1/2% o f  the t o t a l  s t a t e  energy demand 

o By energy form, demands as a percentaee o f  the government eneryy 
t o t a l  are: o i l  78%, gas 9%, e l e c t r i c i t y  10% 

o By end use, the  fue l  demands as a percentage o f  the  government fuel  
t o t a l  s are: 

Auto o i l  56% 
Space Heat ing o i l  44X, gas 70%, e l e c t r i c i t y  20% 
Water Heat ing gas  2?%, elec t r ic i ty  11% 
L i g h t i n g  ' e l e c t r i c i t y  30% 
App-Aux. Equfp. el e c t r l c ' i  ty  20% 
A i  r Cond i t i on ing  e l e c t r i c i t y  19% 

o Tota l  energy demand decreases 13% from 1976 t o  1985 

o E l e c t r i c a l  demand increases 19% over 1976 because o f  a s h i f t  i n  
space heat ing  technologies from gas and o i l  to e l e c t r i c i t y  

o . Automobile' demand decreases by 24%, brought  about main ly  by a 
decrease i n  auto u n i t  demand 

. . 

I o O i l  and gas demands decrease by 16Z and 11% r e s p e c t i v e l y  from 1976 
I I 



Government f u e l  demands f o r  each reference yea r  are summarized i n  

Appendi x A. 

4.5.2 Government P r o j e c t i o n  Basi s and Data Sources 

Government o f f i c e s  and auto f l e e t s  are the pr imary energy consuming u n i t s  ' 

i n  the government sector.  F1 oorspace was sel ec ted  as the p r o j e c t i o n  va r iab le  

f o r  government o f f i c e s  and veh ic le  m i l e s  t r a v e l 1  ed (VMT) f o r  the government 

auto f l e e t .  S ta te  o f f i c e  space data was obta ined from the N.Y.S. Bureau of 

Space ~l anning.Z6 The number o f  government automobiles i n  the s t a t e  was taken 

from Reference 20 and the averge y e a r l y  mi leage from the N.Y.S. O f f i c e  of 

General serv ices  .27 Note t h a t  the government auto f l  ee t  i ncl  udes automobiles 

from a l l  l e v e l s  o f  government, no t  j u s t  the s t a t e  government. .The average 

annual m i  1 eage was appi i ed t o  a1 1 government automobi 1 es. 

U n i t  demands, e f f i c i e n c i e s  and the technology breakdown f o r  o f f i c e  energy 

use were assumed t o  be the same as f o r  the commercial sector  o f f i c e  energy 

use. The e f f i c i e n c i e s  o f  government automobiles were assumed to  be the same 

as f o r  automobiles i n  the t r a n s p o r t a t i o n  sector .  Government auto fue l  con- 

sumption was c a l c u l a t e d  by d i v i d i n g  the t o t a l  government VMT by  the s t a t e  

average m i les  per g a l l o n  f i g u r e  prov ided by Reference 27. The government auto 

u n i t  demand was then ca l cu la ted  from these data. 

4.5.3 Government Fuel Mix P ro jec t i ons  

O f f i c e  space and veh ic le  m i l es  t r a v e l l e d  were p ro jec ted  to  1985 on the 

bas is  o f  the  1976-1985 s t a t e  popul a t i o n  growth. Popul a t i o n  p r o j e c t i o n s  were 

a v a i l a b l e  from the NYS EDB. Growth ra tes  and the pro jec ted  f loorspace and 

veh ic le  m i l es  f o r  1985 are shown i n  Table 19. 

. Changes i n  e f f i c i e n c i e s  and u n i t  demands, as described i n  Chapter 111 are  

i n c ~ r p o r a t e d  i n t o  the 1985 fue l  p ro jec t i ons .  

- ANNUAL GROWTH RATES AND B A S I S  CHANGES FOR REFERENCE YEARS 

Subsector 
O f f i c e s  
(106 sq. f t . )  

Basis' AGR Basis  
16.65 .0014 16.-56 

Pass. Trans. 573.44 .no14 580.83 
( lo6 Vehic le ~ i l  es) 



4.6 THE AGRICULTURAL SECTOR . 

4.6.1 Highl ights  

~ ~ r i c ' u l t u r a l  s e c t o r  h i g h l i g h t s  f o r  the two reference  yea r s  a re :  

1976 

o Total energy consumption: 14.0 x 1012 B t u  

o Accounts f o r  l e s s  than 1% of  the s t a t e ' s  energy consumption 

o Obtains 87% of  i ts  energy from o i l  and 13% from e l e c t r i c i t y  

1985 

o Total energy consumption: 12.4 x 1012 8 tu  

o Accounts f o r  l e s s  than 1% of the s t a t e ' s  energy consumption 

o Obtains 87% of i t s  energy from o i l  and 13% from e l e c t r i c i t y  

o E l e c t r i c i t y  demand decreases by 11%, o i l  demand decreases by 11% 
(from 1970) 

Table 20 summarizes a g r i c u l t u r a l  fuel demands f o r  the two reference  

y e a r s .  

SUMMARY OF ENERGY USE IN THE AGRICULTURAL SECTOR 

( B ~ U  x 109) 

1976 
T C r o p s  
A1 1 Stock 
E l e c t r i c i t y  
Propane 

Total 

1985 O i  1 E l e c t r i c i t y  
T'lTCrops 8,351.1 
All Stock 1,576.2 
E l e c t r i c i t y  1,576.7 . 
Propane 861.7 

Total 10.789.0 '1,-576.T 

Total 
Dfrect Use 

943 - 0  
1,780.7 
1,781.2 

Total 



4.6.2 Agricultural Projection Basis, Data Sources and Fuel Mix 

For the agricultural sector,  the most convenient parameters of energy 
, demand are number of farms, acres harvested by k i n d  of crop and heads of live- 

stock. Information on, these for 1976 has been provided by Reference 28 and 29. 

A complete breakdown of the agricultural subsectors by end uses would 
require data tha t  are a t  the present time unavailable. Thus i t  was decided t o  
define an aggregate end use for  each subsector which would encompass a1 1 the 

uses for  that  subsector. For crops, for example, the end use would include 
t i1  1 ing, planting, cul t ivat ing,  harvesting, drying, etc., for the livestock 
subsector i t  would include, among other uses, heating barns and cleaning milk 
machines. Fuel consumption patterns will re f lec t  composition of the basis and 
the choice of technologies employed. For th i s  study, technologies have been 
specified by the type of fuel using average eff ic iencies  of typical devices 
which use that  fuel.  

Projections of energy demands for th i s  sector were derived from 1975 
OBERS projections fo r  New York State,  using projected total earnings from 1976 
and 1985. The earnings yield a 8.3 decrease in income from 1976 to 1985. 

..,. 

Projected energy demands for the agricultural sector i n  1976 and 1985 are 
presented in Appendix A.  
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CHAPTER V 

COUNTY LEVEL ENERGY SUPPLY AND DEMAND 

5.1  INTRODUCTION 

We discuss i n  t h i s  sec t ion  . the s t r u c t u r e  o f  the county data base, i t s  

data and data sources. While s i g n i f i c a n t  d i f f e rences  i n  s t r u c t u r e  do occur 

between fue l  types because o f  d i f f e rences  i n  the c h a r a c t e r i s t i c s  o f  the fue l ,  

v a r i a t i o n s  i n  consumption pa t te rns  and d i f f e rences  i n  the data ava i l ab le ,  

there  are bas ic  s t r u c t u r a l  elements common t o  a l l  energy forms. These we 

d iscuss below. 

The basic  s t r u c t u r a l  elements common to  a l l  energy forms i n  the county 

base are show i n  F igure  13. For  each energy form the s t a t e  i s  d i v ided  i n t o  

u t i l i t y  regions consi:st ing o f  a  number o f  count ies.  Energy i s .  t ranspor ted  

i n t o  the u t i l  i ty region,  by t rucks,  barges, pipe1 i nes  o r  t ransmiss ion '  l i n e s  o r  

p'roduced w i t h i n  the  region.  This a c t i v i t y  i s  shown i n  F igu re  13 on. the supply 

s i d e . o f  the diagram. 

Wi th in  each county i n  a  region,  a c t i v i t i e s  take p lace which r e q u i r e  t h e  

use o f  energy. There i s  a  demand f o r  energy i n  the var ious consuming sectors 

- r e s i d e n t i a l ,  c.ommercia1, i n d u s t r i a l  , t ranspor ta t i on ,  e l e c t r i c  u t i 1  i t i e s ,  

e tc .  Th is  demand by consuming sec tor  i s  represented on the demand s ide o f  , 

F igure  13. 

A t y p i c a l  t r e e  s t r u c t u r e  f o r  the New York State County Data Base i s  shown 

i n  F igure  14. The s t ruc tu res  have the c a p a b i l i t y  o f  i n c l u d i n g  more informa- 

t i o n  than i s  necessary o r  poss ib le  to ob ta in  f o r  any p a r t i c u l a r  energy form. 

For example, i n fo rma t ion  f o r  coal would n o t  be found under power p lan ts ,  

capac i ty ,  o r  t y p i c a l  b i l l s .  These ca tegor ies  would be used on ly  f o r  e lec-  

t r i c i  t y .  

For e l e c t r i c  and gas u t i l i t i e s  regions correspond t o  the actual  serv ice  

areas o f  u t i l i t i e s  p rov id ing  these energy forms. For o ther  f u e l s .  u t i l i t y  

regions are f i c t i t i o u s  bu t  usefu l  e n t i t i e s .  

5.2 SPEC I F  I C  STRUCTURES 

I n  the paraaraphs which f o l l o w  we b r i e f l y  descr ibe the s t r u c t u r e  used f o r  

each o f  the fue l  forms. A more d e t a i l e d  d e s c r i p t i o n  o f  the data sources and 

the  type o f  data a v a i l a b l e  appears i n  Chapter I V .  
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5.2.1 Natura l  Gas 

The s t r u c t u r e  f o r  'natura l  gas i s  presented i n  F igu re  15. Gas can be sup- 

p l i e d  t o  a u t i l i t y  reg ion  through one o f  the f o l l o w i n g  supply modes: 

P ipe l i ne -  Gas purchased from the  na t i ona l  p i p e l i n e  companies, and i s  
t ranspor ted  to a u t i , l  i t y  reg ion  v i a  the companies p i p e l i n e  
network. 

7 

Product ion- Syn the t i c  gas purchased o r  produced by a u t i l i t y  

U t i l i t y -  Gaspurchased f romano thergas  u t i l i t y  

Other- Gas suppl ied from mi-scel laneous sources, , such as a p r i v a t e  
we l l  owned by a u t i l  i t y  . 

There are  15 gas u t i l i t i e s  i n  the s t a t e  each supply ing a u t i l i t y  region.  A 

county which i s  suppl ied by more than one gas u t i l i t y  i s  inc luded as p a r t  of 

each u t i l i t y  region.  U t i l i t y  regions can overlap. Thus, Queens County which 

i s  suppl i e d  by bo th  L i l c o  and Con Ed, i s  inc luded i n  both t h e  L i l c o  and Con Ed 

u t i l  i t y  regions. 

In fo rmat ion  t h a t  i s  no t  a v a i l a b l e  a t  the  county l e v e l s  b u t  i s  deemed 

impor tan t  enough to be inc luded i n  the data base, i s  a v a i l a b l e  f o r  a u t i l i t y  

region.  These data i n c l  ude: 

I n t e r n a l  Use- Gas use'd by a u t i l i t y  f o r  i t s  own requirements 

Q u a n t i t y  Stored- Storage space a v a i l a b l e  to  a u t i l i t y  

Q u a n t i t y  Lost-  Gas l o s t  o r  unaccounted f o r  due t o  f a u l t s  i n  the d i s t r i -  
b u t i o n  network 

C I  Firm- Commercia l / Industr ia l  Firm. Contracts to commercial/ in- 
d u s t r i a l  customers t h a t  cannot be i n t e r r u p t e d  because o f  
a gas shortage. 

C I  I n t e r r u p t i b l  e-Commerci a1 / I n d u s t r i  a1 I n t e r r u p t i b l e  Contracts to  commer- 
c i a l  / i n d u s t r i a l  customers t h a t  a1 1 ow a u t i l  i t y  to  i n t e r -  
r u p t  supply to these customers because o f  a gas shor t -  
age. 

Sales f o r  Resale-Sales t o  o ther  u t i l i t i e s  

Cost Data- Average cos t  to r e s i d e n t i a l  , commercial / i n d u s t r i a l  ,. and 
pub1 i c  a u t h o r i t y  customers 

The demand sectors inc lude sales to: 

Res ident ia l  customers 
Commerci a1 / I n d u s t r i  a1 customers 
Pub1 i c  A u t h o r i t i e s  

The u n i t  o f  measure f o r  na tura l  gas supply/demand data i s  Mcf-thousand cubic 

fee t .  The u n i t  o f  measure f o r  cos t  data i s  S/Mcf. 
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Figure  15.. STRUCTURE FOR NATURAL GAS. 



5.2.2 E l e c t r i c i t y  

The s t r u c t u r e  f o r  e l e c t r i c i t y  i s  presented i n  F igu re  16. E l e c t r i c i t y  i s  

supp l ied  t o  a reg ion  by an e l e c t r i c  u t i l i t y .  Each u t i l i t y  generates e lec-  

t r i c i t y  by us ing a combination o f  any o f  the f o l l o w i n g  types o f  power p lan ts :  

Nucl ear  
Coal 
Gas 
O i  1  
Hydro 

E igh t  major e l e c t r i c  u t i l  i t i e s  operate i n  Flew York State. Each u t i l i t y  sup- 

p l  i e s  e l e c t r i c i t y  to an e l  e c t r i c  u t i l  i t y  region. These regions may over lap so 

t h a t  a county can be i n  more than one e l e c t r i c  u t i l i t y  region.  

D e t a i l e d  i n fo rma t ion  on f o s s i l  f ue l  f i r e d  generat ing p lan ts  i s  ava i l ab le .  

These data inc lude:  

Fuel Consumption by Power P l a n t  
P o l l u t i o n  by Power P l a n t  
I n d i v i d u a l  U n i t  Data 
The County i n  Which t h e  P lan t  i s  Located 

The demand sectors inc lude:  

Res ident ia l  
Commerci a1 / I n d u s t r i  a1 
Pub1 i c  A u t h o r i t i e s  

Demand and supply data are measured i n  MWhr (Megawatt hours) .  Cost 
i n fo rma t ion  i s  measured i n  %/KWhr ($ /K i l owa t t '  hour).  

5.2.3 Coal. 

Th.e s t r u c t u r e  f o r  coal i s  presented i n  F igu re  17. Coal i s  t ranspor ted  

i n t o  a reg ion  v i a  one o f  the modes, i nc lud ing :  

Rai 1 
Truck 
Water 

There are seven coal u t i l i t y  regions i n  the s ta te ,  named a f t e r  one o f  the 

seven major e l e c t r i c  u t i l i t i e s  i n  t h e '  s ta te .  Unl i ke the u t i l  i t y  regions f o r  

na tu ra l  gas and e l e c t r i c i t y  , however, coal u t i l  i t y  regions do not  'over1 ap. 

  em and data are prov ided f o r  each o f  the f o l l o w i n g  sector .  

E l e c t r i c  U t i l i t i e s  - Bituminous and l i g n i t e  coal suppl ied to e l e c t r i c  
u t i l  i t i e s  f o r  the generat ion o f  e l e c t r i c i t y  

I n d u s t r i a l  Customers - Bituminous and l i g n i t e  coal suppl ied to  i n d u s t r i a l  
customers 

Coking Coal - ~ i t u r n i n o u s  and 1 i g n l  t e  coal' used i n  the coking 
process 

A n t h r a c i t e  - An th rac i t e  demand 

Other - M i  scel 1 aneous demand 

Cnal demand and supply data are i n  u n i t s  o f  1000 tons. 
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5.2.4 Petroleum 

The s t ruc tu re  f o r  petroleum i s  presented i n  F igure  18. Petroleum i s  

t ransported i n t o  the s ta te  by the fo l low ing  modes: 

Truck 
Water Transpor ta t ion 
Pipe1 i ne  

The petroleum u t i l i t y  regions co inc ide w i t h  the coal u t i l i t y  regions'. Each 

reg ion receives both a domestic and a fo re ign  supply o f  o i l ,  and might  conta in  

a r e f i n e r y  t h a t  receives crude o i l  . 
The demand sectors i nc l  ude the f o l  1 owi ng: 

Resident ia l  Sector 
Comnerci a1 Sector 
Transpor ta t ion Sector 

Demand and supply data are measured i n  1000 b a r r e l s  (mbbl). 

SUPPLY - 

Ff gure 18. STRUCTURE FOR PETROLEUM. 
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5.2.5 Sol i d  Waste 

S o l i d  waste i s  n o t  examined i n  t h e  same s t r u c t u r a l  t e n s  as the o t h e r  

f u e l  s p r e v i o u s l y  discussed..  Sol i d  waste i s  n o t  a f u e l  source t h a t  was con- 

sumed i n  s u b s t a n t i a l  amounts i n  1976, b u t  i s  cons idered  l i k e l y  t o  be a s i g -  

n i f i c a n t  energy resource  i n  f u t u r e  years.  Fo r  t h i s  reason data o f  s o l i d  waste 

by reg ions  o f  t he  s t a t e  have been i n c l  uded. 

The p o t e n t i a l  f o r  the  genera t ion  o f  so l  i d  waste i s  es t imated  o n l y  f o r  

those count i ,es i n c l u d e d  i n  s tandard  Metropol  i t a n  S t a t i s t i c a l  Areas (SMSA1s) 

s i n c e  i t  i s  un l  i k e l y  t h a t .  s u f f i c i e n t  u s e f u l  m a t e r i a l  would be produced i n  

coun t i es  w i t h  low p o p u l a t i o n  d e n s i t i e s .  

The p o t e n t i a l  f o r  energy gene ra t i on  from s o l i d  waste i s  measured i n  

B ~ U  x 109. 

5.3 COUNTY LEVEL SUPPLY AND DEMAND 

I n  t h e  p rev ious  s e c t i o n  we examined the  s t r u c t u r a l  elements of each o f  

t h e  f u e l  s i nc l uded  i n  t h e  county l e v e l  data base.* I n  t h i s  sec t i on ,  we de- 

s c r i b e  t h e  data and da ta  sources f o r  each o f  the  f u e l s .  

5.3.1 Na tu ra l  Gas 

The p r imary  sources o f  i n f o r m a t i o n  f o r  n a t u r a l  gas were' t h e  S ta te  o f  New 

York P u b l i c  Se rv i ce  Commission Repor ts  ( P S C ) ~ ~  f i l e d  by each gas u t i l i t y  i n  

t he  s t a t e .  These r e p o r t s  i n c l  uded the  f o i l  owi ng i n f o r m a t i o n :  

1. To ta l  sa les  to r e s i d e n t i a l  ; i n d u s t r ' i a l  and commercial (combined) and 
pub1 i c  a u t h o r i t y  customers. 

2 .  The, c o s t  per  thousand cubfc  f e e t  o f  gas t o  each o f  these customer 
c l  ass1 f f c a t l o n s .  

3. Consumption by communit ies w i t h  a popu la t i on  o f  10,000 o r  more (by 
customer c l a s s i f i c a t i o n s )  . 

4. Supp l ies  t o  a u t i l  i t y  and t h e i r  . cos t  per  Mcf. 

5. Gas p roduc t i on  by a u t i l i t y .  

6. U t i l i t y  i n t e r n a l  use o f  gas, stora'ge, sa les  f o r  r esa le ,  and losses  
i n  the system. 

7. I n d u s t r i a l  i n t e r r u p t i b l e  and f i r m  requ i  rementr .  

County data was de r i ved  from the  above sources f o r  many.of  the u t i l i t i e s .  

However, i f  a u t i l i t i e s  PSC r e p o r t  d i d  n o t  c o n t a i n  county data,  f u r t h e r  

i n f o r m a t i o n  was requested. I f  the data r e q u i r e d  remained unava i l  able,  ' e s t i -  

mates were made o f  consumption by customer c l  a s s i  f i c a t i o n  f o r  those communi- 

t i e s  w i t h  a p o p u l a t i o n  o f  l e s s  than 10,000. (As ,noted above t h e  PSC r e p o r t s  

d i d  c o n t a i n  consumption da ta  f o r  those communit ies o f  10,000 o r  more). These 

es t ima tes  were based on t he  popu la t i on  o f  t he  communit ies. 

*County l e v e l  data appear i n  Appendix B. 
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There are 15 ma jo r  i n  a d d i t i o n  to severa l  small mun ic ipa l  gas u t i l i t i e s  

i n  the  s t a t e .  The a b b r e v i a t i o n  used f o r  the u t i l i t i e s ,  as w e l l  as t he  supply  

types and u n i t s  o f  measurement, a re  descr ibed i n  Table 21. The gas p i p e l i n e s  

supp ly ing  t he  s t a t e  a re  named i n  Table 22, and the  coun t i es  se rv i ced  by each 

u t i l i t y  a re  presented i n  Tab le  23. 

A d e t a i l e d  d e s c r i p t i o n  on how t o  g a i n  access t o  the gas da ta  and the  t ype  

of  data t h a t  i s  a v a i l a b l e  i s  presented i n  Appendix C. 

5.3.2 E l e c t r i c i t y  

I n f o r m a t i o n  on county consumption o f  e l e c t r i c i t y  was requested from each 

e l e c t r i c  u t i l  i t y  i n  t he  s t a t e .  County consumption f o r  Con Ed customers was ob- 

t a i  ned from t h e i  r annual yearbook. N i  agara-Mohawk d i d  n o t  p rov ide  exac t  

County data,  b u t  they were ab le  t o  p rov ide  enough i n f o r m a t i o n  so t h a t  we were 

ab le  t o  es t ima te  accu ra te l y  county consumptions f o r  t h e i r  reg ion .  

Environmental  emiss ions were c a l c u l a t e d  f o r  each power p l a n t  i n  the  s t a t e  

f rom environmental  c o e f f i c i e n t s  found i n  References 3  and 5  and f u e l  

consumption data f rom the  Federal  Power Corrmi s s i  on (FPC) .4  

I n s t a l  l e d  capac i t y  and genera t ion  i n  1976, as we1 1  as a d d i t i o n a l  in forma-  

t i o n  on f u e l  consumed, were ob ta ined  f rom t h e  New York Power Pool Report .  

U n i t  data was a l so  ob ta ined  from 'References 1 and 5. 

Data o f  t o t a l  c o s t  and c o s t / k i l o w a t t  hour (kwh) were p rov ided  by t h e  

u t i l i t y  o r  c a l c u l a t e d  f rom i n f o r m a t i o n  i n  Moody's P u b l i c  U t i l i t y  Manual, 

1 9 7 7 . ~  Cost data were n o t  a v a i l a b l e  f o r  any o f  t h e  PASNY customers. 

The environmental  c o e f f i c i e n t s  were o r i g i n a l l y  taken from a  r e p o r t  by the  

Comni t t e e  on Nuclear  A1 t e r n a t i  ve Energy Systems, R i  sk-Impact Panel Study on 

Rout ine  E m i  ss ions  from Energy Sources. 

Typ ica l  b i  11 i n f o r m a t i o n  f o r  each u t i l . . i . t y  by customer c l a s s i f i c a t i o n  was 

taken f rom Typ i ca l  E l e c t r i c  B i l l  s, 1977, prepared by the  F P C . ~  

Table 24 1  i s t s  the  coun t i es '  served by each e l e c t r i c  u t i l  i t y  i n  the  s ta te .  

Note t h a t  the abb rev ia t i ons  used a re  the same as those f o r  the gas u t i l i t i e s .  

A more d e t a i l e d  d e s c r i p t i o n  on access t o  the  e l e c t r i c i t y  data and t he  

t ype  o f  data a v a i l a b l e ,  i s  presented i n  Appendix C. 

5.3.3 Coal 

The de te rm ina t i on  of county consumption o f  coal  i n  N.Y. i s  d i f f i c u l t .  

There a re  numerous supp l i es  o f  coal  t o  numerous r e c i p i e n t s .  I n  the paragraphs 

which f o l l o w  we descr ibe  a v a i l a b l e  data sources and the way they were u t i l . i z e d  

i n  making es t imates  f o r  t h i s  p r o j e c t .  



- - -  

Table 21 

MAJOR GAS UTILITIES IN N.Y. AND SUPPLY TYPES 

U t i l i t i e s  
Brooklyn Union Gas Company 
Cent ra l  Hudson Gas & E l e c t r i c  Corp. 
Columbia Gas o f  New York, Inc.  
Consol idated Edison Co. o f  N.Y., Inc.  
Corning Natura l  Gas Corp. 
Long I s l a n d  L i g h t i n g  Co. 
Na t i ona l  Fuel Gas D i s t .  Corp. 
New York Sta te  E l e c t r i c  & Gas Corp. 
Niagara Mohawk Power Corp. 
Qrango and Rock1 and U t i l  i t i e s  

' 

Pavi 11 i o n  Natura l  Gas Co. 
Pennsylvania & Southern Gas Co. 
Rochester Gas & El  e c t r i c  Corp. 
S t .  Lawrence Gas Co., Inc.  
Syracuse Surburban Gas Co., Inc.  

Supply Types 
P ipe l  i ne 
Product ion  
U t i l i t y  
Other 

U n i t s  o f  Feasurements 
S/Kcf 
U n i t s  i n  Mcf 

Abbrevi a t i  on 
Brooklyn Union 
Centra l  Hudson 
Columbia 
Con Ed 
Corning 
L i l  GO 
Nat iona l  Fuel 
NY SE&G 
N i  agara Mohawk 
Orange L Rockland 
P a v i l l  i o n  
Penn & South 
RG&E 
S t .  Lawrence 
Syracuse Suburban 

Type o f  Gas Abb 
S y n t h e t i c  Syn 
Natura l  Na t 

Table 22 

GAS PIPELINES SERVICES, N.Y. 

Name 
m m b i  a Gas Transmission Corp. 
A1 gonqui n Gas Transmi ss ion  Corp. 
Tennessee Gas P i p e l i n e  Company 
Texas Eastern Transmission Company 
Columbia LNG Corp. 
A1 gonqui n Gas Transmi s s i  on Corp. 
Consol i dated Gas Supply Corp. 
Nor th  Penn Gas Co. 
Transcont inenta l  Gas Pipe L i n e  Corporat ion 
Trans Canada P i  pel  i ne 
Nat iona l  Fuel Gas Supply Corp. 
D i s t r i  Gas Corp. 
Ash1 and O i l  Co. 

~ b b r e v i  a t i o n  
Columbia Nat. 
A1 gonquin Nat: 
Tennessee 
Texas-Eastern 
Columbia Syn 
A1 gonaui n Syn 
Consol idated 
Nor th  Penn 
Transcont inenta l  
Trans Canada 
Nat ional  
D i s t r i  Gas 
Ashland Syn 



COUFITIES SERVICED BY MAJOR GAS UTILITIES, NEN YORK STATE 

U t i l i t y  County 
B r o o k l y n  Union Kings 

Queens 
Richmond 

Cen t ra l  Hudson A1 bany 
Dutchess 
Greene 
Orange 
U1 s t e r  

Col umbi a 

Con Ed 

Corn ing  

A1 1 eghany 
Broome 
Cattaraugus 
Chemung 
Delaware 
Orange 
Schuyl e r  
Steuben 
S u l l i v a n  
T i  oga 
Yates 

Bronx 
New York 
Queens 
Westchester 

Chemung 
Stueben 

L i  1 co Nassau 
Queens 
S u f f o l  k 

Elat ional  Fuel  A1 1 eghany 
Cattaraugus 
Chautauqua 
E r i e  
Genesee 
Monroe 
N i  ag 
Steuben 
Wyoming 

N i  agara Nohawk A1 bany 
Col umbi a 
Fu l  t o n  
Herkimer 
J e f f e r s o n  
Madison 

U t i l i t y  County 
Niaqara Mohawk Montgomery - 

Oneida 
Onondaga 
Oswego 
Renssel ae r  
Saratoga 
Schenectady 
Warren 
Washington 

Cayuga 
Chemung 
C o r t l  and 
L i  v i  ngston 
Madi son 
N i  agara 
Oneida 
Onondaga 
0n ta . r i  o 
Orange 
Or1 eans 
Otsego 
Saratoga 
Seneca 
T i  oga 
Tompki ns 
Wayne 
Wyomi ng 
Yates 

Orange & Rockland Orange 
Rock1 and 

P a v i l l  i o n  Genesee 
L i  v i  ngston 
Wyomi ng 

Penn & south T i  oga 

Genesee 
L i v i n g s t o n  
Monroe 
On ta r i o  
Or1 eans 
Wayne 

S t .  Lawrence S t .  Lawrenc 

Syracuse Suburban Onondaga 



The U.S. Bureau o f  ~ i n e s ~  p rov ides  data o f  b i tuminous  coal  and l i g n i t e  

d i s t r i b u t i o n  f o r  t h e  e n t i  r e  s ta te .  These da ta  i n c l u d e  the  t r a n s p o r t a t i o n  

method by which the  coal  i s  de l i ve red .  . Th i s  r e fe rence  was key to  our es t ima te  

of county  demand. 

I n  a d d i t i o n  Federa l  R a i l  road  Admini s t r a t i o n  Wayb i l l  S t a t i s t i c s  f o r  

. 1972-76 o f  coal  d e l i v e r i e s  t o  N.Y .S. based on a 1% sample and t he  N.Y. S t a t e  

Department o f  T r a n s p o r t a t i o n  100% sample o f  del  i v e r i e s  i n  -1973, 70% o f  the  

r a i l r o a d s  i n  the  s ta te ,  were a l so  u s e f u l .  

Approx imate ly  45% o f  the  b i tuminous  coal  consumed i n  t he  s t a t e  i s  used by 

e l e c t r i c  u t i l i t i e s .  The consumpti.on o f  coal  by power p l a n t s  was ob ta ined  f rom 

t h e  F P C . ~  From t h i s  source we were ab le  t o  determine the coun t i es  i n  which 

t h e  p l a n t s  a re  loca ted .  I n f o r m a t i o n  on the  t r a n s p o r t a t i o n  method by which 

t h i s  coal  was del i v e r e d  t o  s p e c i f i c  p l a n t s  was ob ta ined  e i t h e r  throuuh the New 

York Power Pool r e p o r t  o r  through conversa t ions  w i t h  employees of the e l e c t r i c  

u t i l i t i e s  i n  the s t a t e .  

Approx imate ly  38% o f  t he  b i tuminous  coal  d e l i v e r e d  t o  N.Y. i n  1976 was 

used i n  cok ing  p l a n t s .  Almost a1 1 o f  t h i s  coal  was d e l i v e r e d  by r a i l  , w i t h  

t h e  remainder d e l i v e r e d  by wate r  across t h e  Grea t  Lakes. It appeared from t h e  

da.ta a v a i l a b l e  i n  t h e  Wayb i l l  S t a t i s t i c s  and from the  l o c a t i o n  of cok ing  

p l a n t s  i n  N.Y., t h a t  t h e  N iagara-Er ie  area was the p r i n c i p a l  r e c i p i e n t  o f  

c o k i n g  coa l  . Since the  breakdown between N i  agara and E r i e  cou ld  n o t  be de te r -  

mined, a l l  o f  the c o k i n ~  coal  was assumed t o  be d e l i v e r e d  t o  E r i e  County. 

The remain ing amounts o f  b i tuminous  coal del i v e r e d  t o  N .Y .  were p r i m a r i l y  

consumed by i n d u s t r i a l  customers, through some r e s i d e n t i  a1 and corrunerci a1 

customers, though , some r e s i d e n t i a l  and commerci a1 customers do r e q u i r e  coal  . 
The Elew York S ta te  Energy O f f i c e  p rov ided  us w i t h  i n f o r m a t i o n  on coal  consump- 

t i o n  by p r imary  i n d u s t r i a l  consumers o f  coa l .  Though the consumption data 

r e p o r t e d  by the  i n d u s t r i e s  rnight n o t  be cons idered  h i g h l y  accurate,  the t o t a l  

coa l  consumption repo r ted  by the i n d u s t r i e s  i n  1976 agreed w i t h i n  3% w i t h  the 

amount r e p o r t e d  i n  Reference 8 under i t s  " a l l  o t he rs "  category.  The m a j o r i t y  

(92%) o f  coa l  used by i n d u s t r i a l  customers entered the s t a t e  by r a i l ,  though 

many o f  these consumers m i g h t  have rece i ved  f i n a l  de l  i very by t r uck .  

Data of a n t h r a c i t e  d e l i v e r i e s  t o  N . Y .  were ob ta ined  from the Department 

of i ne rgy  .9 These da ta  were on a s ta tew ide  o r  r eg iona l  1  eve1 . There were no 

da ta  a v a i l  a b l e  t o  enable d i sagg rega t i on  a t  a  county l e v e l  . 
The coa l  u t i l  i t y  rea ions  and the  coun t i es  which they i n c l u d e  are 1 i s t e d  

i n  Tab le  25. 
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Table 24 

COUNTIES SERVED BY ELECTRIC UTILITIES 

Uti 1 i t y  County 
Hudson A'Tbany 

Col umbi a 
Dutchess 
Greene 
Orange 
Pu tnam 
Su l l  ivan 
U1 s t e r  

L i l c o  

Bronx 
Kings 
New Y ork 
Queens 
Richmond 
Wes t c h e s t e r  

Nassau 
Queens 
Suffol  k 

A1 1 eghany 
B roome 
Cat ta raugus  
Cayuga 
Chautauqua 
Chemung 
Chenango 
Cl i nton 
Col umbi a 
Cort l  and 
Del aware 
Dutchess 
E r i e  ' 

. Essex 
Frankl i n 
Greene 
Hamil ton 
Herkimer 
L i  v ingston 
Madison 
N i  agara  
Oneida 
Onondaga 
Ontar io  
Orange 
P u  tnam 
Renssel a e r  
Sdratoga 
Schohari e 

Util i t y  
NYS'E&G 

Orange & Rockland 

N i  agara  Mohawk 

County 
Schuyre r 
Senaca 
Steuben 
Sul l  ivan  
Ti oga 
Tompki ns 
U1 ster 
Washington 
Wayne 
Westchester  
My omi ng 
Yates 

Orange 
Rock1 and 
Sul l  ivan 

A1 bany 
A1 1 eghany 
Cat ta raugus  
Cayuga 
Chautauqua 
Chenango 
C l  i n ton  
Columbia 
Cor t l  and 
Erie 
E s sex 
Frankl i n  
Ful ton 
Genesee 
Hamil ton 
Herk i 111er' 
J e f f e r s o n  
Lewi s 
L i  v i  ngston 
Madi son 
Monroe 
Mon tgomery 
Niagara 
Oneida 
Onorrdaga 
Ontar io  
Or1 eans  
Oswego 
Otsego 
Renssel a e r  
S t .  Lawrence 
Saratoga 



Table 24 (cont inued) 

COUNTIES SERVED BY ELECTRIC UTILITIES 

U t i l  i t y  County 
N i  agara Mohawk Schenectady 

Schoharie 
Warren 
Washington 
Wyoming 

PASMY A1 bany 
A1 1 eghany 
B roome 
Cattaraugus 
Chautauqua 
Chenango 
C l  i nton 
C o r t l  and 
Del aware 
E r i e  
Essex 
Frank1 i n  
Genesee 
Herkimer 
J e f f e r s o n  
Madi son 
Monroe 
Nassau 
Ni agara 
Oneida 
Onondaga 
Or1 e m s  
O t sego 
Schoharie 
Schuyl e r  
S teuben 
S t .  Lawrence 
Suf fo l  k 
T0lnpk.i 11s 
'clvomi ng 
Yates 

A1 1 eghany . 
Cdyuga 
L i  v i  ngston 
Ontar io  
Monroe 
Wayne 
Wyomi ng 

C i  t y  o f  J ames town 
V i l l a g e  o f  Freepor t  
C i t y  o f  P la t t sbu rgh  



5.3.4 2etro leum 

County petroleum demands have been c a l c u l a t e d  separate ly  f o r  t h e  

r e s i d e n t i  a1 , commercial and t r a n s p o r t a t i o n  sectors. 

For each o f  the th ree  sectors, s ince county l e v e l  supply i n fo rma t ion  was 

1 acking, county shares o f  aggregate s t a t e  demand were determined on the bas is  

o f  appropr ia te  a1 1 o c a t i  ng measures descr ibed below. 

Res iden t i a l  Sector: The county i n fo rma t ion  f o r  the r e s i e n t i a l  sec tor  was 

prov ided by the  1970 D e t a i l e d  Housing Report, which gave the number o f  housing 

u n i t s  i n  each county broken down according to b u i l d i n g  types, end-uses and 

f u e l s  used f o r  the end-uses. These numbers were then p ro jec ted  t o  1976, 

t a k i n g  i n t o  cons idera t ion  the changing c h a r a c t e r i s t i c s  o f  new housing . The 

county changes fo r  the r e s i d e n t i a l  sector  were determined by f i r s t  mu1 t i p l y i n g  

f o r  each housing type and end-use the numbers o f  housing u n i t s  t h a t  used o i l  

by the u n i t  demand f o r  a house i n  t h a t  housing type and end-use category, and 

then adding across a l l  housing types and end-uses. 

Commercial Sector: Es t imat ion  o f  commercial o i l  demand invo l ved  two 

separate steps. F i r s t ,  the  t o t a l  commercial f ue l  demand was computed f o r  each 

county, and then a p o r t i o n  o f  t h a t  demand was a l l o t e d  t o  o i l . .  

The commercial sec tor  cons i s t s  o f  f i v e  subsectors: r e t a i l  , services, 

o f f i c e s ,  h o s p i t a l s  and schools. Each county 's  share o f  New York State commer- 

c i a l  energy . demand depends, thus, on a sum o f  i t s  shares i n  the f i v e  subsec- 

t o r s  weighted by the subsectors '  f r a c f  ions  o f  t o t a l  commercial energy demand. 

For the serv ices,  r e t a i l  and o f f i c e  subsectors the county shares were 

a l l o t e d  according to  employment f i g u r e s  i n  these subsectors as given by the  

New York State Business Fact  ~ o o k .  lo (The category: "Finance, Insurance, and 

Real Es ta te"  was taken t o  represent  the o f f i c e  subsector.)  The schoof shares 

were determined by enro l lment  as documented i n  the 1975 Survey o f  Enrol lment,  

S t a f f  and school ing.11 F i n a l l y ,  as there  were no complete source o f  data on 

h o s p i t a l s ,  the s t a t e  hosp i ta l  energy f r a c t i o n  was d iv ided.  i n  p ropo r t i on  t o  the 

county populat ions.  I n  t h i s  manner f i v e  shares were determined f o r  each 

county w i t h  t h e i r  sum p rov id ing  commercial energy demand f o r  t h a t  county. 

An 'added cons idera t ion  arose from the f a c t  t h a t  i n  the commercial sector ,  

t he re  i s  no d i r e c t  i n fo rma t ion  as to how county energy demand breaks down 

between o i l  and the o the r  f ue l s .  The reasonable assumption was made t h a t  the  

commercial fue l  i s  l i k e l y  t o  resemble the r e s i d e n t i a l  mix i n  the sense t h a t  



Table  25 

COAL UTILITY REGIONS IN N . Y .  

U t i l i t y  County Util i t y  
Central Hudson Dutches s Tj'mK- 

Greene 
Putnam 
U1 ster 

Con Ed 

I .  

Li l c o  

N i  a g a r a  Mohawk 

Bronx 
Kings 
New Y ork 
Queens  
Richmond 
Wes t c h e s t e r  
Other  

Nassau 
S u f f o l  k 
Other' 

A1 bany 
C a t t a r a u g u s  
Chautauqua 
Cl i n ton 
C o r t l  and 
Columbia 
E S S ~ X  
Erie 
Frank1 i n  
Genesee 
Hamil ton  
Herkirner 
J e f f e r s o n  
Lewis 
Montgomery 
N i  a g a r a  
Oneida 
Onondaga 
Or1 e a n s  
Osweao 
S t .  Lawrence . 
S a r a t o g a  
Schohar i  e 
Schenectady 
Renssel a e r  
Warren 
Washington 

County 
m e  ny 
B roome 
Cayuga 
Chenango 
Chemung 
Del aware 
L i v i n a s t o n  
Madi son 
Otsego 
Schuyl er  
Seneca 
Steuben 
Sul 1 i van 
Ti oga 
Tompkins . 

Wyomi ng 
Yates 
Other  

Orange & Rock1 and Orange 
Rockl and 
0 ther 

Monroe 
O n t a r i o  
Wayne 

Other  ( S t a t e w i d e )  Other  



count ies  w i t h  h igh  r e s i d e n t i a l  o i l  use, f o r  example, are a1 so h igh  i n  commer- 

c i a l  o i l  use. 

Transpor ta t ion  Sector : '  Data f o r  the d isaggregat ion o f  t r a n s p o r t a t i o n  o i l  

demand .came from two sources: 

a) The M.Y.S. Department o f  Motor Vehic les prov ided i n fo rma t ion  on the 
number o f  motor veh i c le  r e g i  s t ra t i lons  .I2 

b )  A N.Y.S. Department o f  Transp,ortat ion r e p o r t  prov ided est imates o f  
the average annual m i l e s  per veh i c le  f o r  n ine SMSA regions i n  New 
York Sta te  and a lso f o r  the count ies t h a t  are no t  inc luded i n  any 
SMSA r e g i  on. 13 

The county shares o f  the aggregate s t a t e  t r a n s p o r t a t i o n  o i l  .demand were 

determined, then, by the product  o f  the number o f  motor veh i c le  r e g i s t r a t i o n s  

i n  a  county and the average number o f  m i l es  per veh ic le  the SMSA t h a t  . includes 

t h a t  county. A l l  count ies  no t  i n  an ac tua l  SMSA were grouped i n  a  f i c t i t i o u s  

SMSA f o r  t h i  s  purpose. 

5.3.5 S o l i d  Waste 

S o l i d  waste data came from Reference 14 which provided, by VSA region,  

the p o t e n t i a l  y i e l d  from re fuse combustion i n  B tu /y r  f o r  1970, and the per  

c a p i t a  refuse generat ion est imates f o r  1975 and 19.80. By a l low ing f o r  changes 

i n  popu la t ion  and the changing per  c a p i t a  y i e l d  we est imated the p o t e n t i a l  

y i e l d  (again i n  B tu /y r )  f o r  1976. For  each SMSA reg ion ,  t h i s  y i e l d ,  then, was 

a1 l oca ted  among the count ies  i n  t h a t  SMSA according t o  the re1 a t i v e  share o f  

i t s  popu la t i on  they contained. The 31 count ies  t h a t  do not  f a l l  w i t h i n  any 

S:?SA reg ion  were g iven a  y i e l d  o f  0.0 since re fuse combustion f o r  energy 

generat ion does not  seem to  be ~ r a c t i c a l  f o r  nonurban areas. 
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CHAPTER V I  

SHORT RUM PRICE AND WEATHER MODELS 

6.1 INTRODUCTION 

I n  t h i s  chap te r  we examine two sho r t - r un  models i n c l u d e d  i n  t h e  NYS EIAS 

f o r  t h e  purpose o f  a d d r e s s i n g t h e  need o f  d e c i s i o n  makers to respond .to two 

s p e c i f i c  changes i n  t h e  determinants  o f  ene rw .  demand: p r i c e  and weather. .  I n  

t h e  case o f  t h e  former  our  i n t e r e s t  here i s  f u r t h e r  d i r e c t e d  to consumer's 

shor t - te rm response to p r i ces .  

I n  t he  n e x t  s e c t i o n  (6.2) we focus on t he  shor t - te rm response m d e l  . We 

examine t h e  e l a s t i c i t i e s  o f  demand chosen f o r  i n c o r p o r a t i o n  i n  t he  model and 

t h e i r  d e r i v a t i o n .  There i s  cons ide rab le  u n c e r t a i n t y  as to p r e c i s e l y  how con- 

sumers w i l l  respond i n  t he  s h o r t  run  t o  e n e r y  p r i c e  changes and so our  model 

p e r m i t s  the  i n c l  us ion,  a t  t he  users op t i on ,  o f  a1 t e r n a t i  ve e l  a s t i c i  t i e ' s .  

I n  s e c t i o n  6.3 we p resen t  the  Weather S e n s i t i v e  Energy Demand Model. De- 

mand o f ' t h e  r e s i d e n t i a l  and commerical sec to r s  o n l y  a re  addressed. 

Use o f  t h e  computer ized v e r s i o n  o f  these models i s  descr ibed  i n  Appendix C. 

6 .2 SHORT-TERM PRICE RESPONSE MODEL 

The P r i c e  E l a s t i c i t y  Model i s ,  a  F o r t r a n  program t h a t  conve r t s  genera l  

assumptions about consumer s e n s i t i v i t y  to p r i c e  v a r i a t i o n  ( p r i c e  e l a s t i c i t i e s )  

and s p e c i f i c  assumptions about f u t u r e  p r i c e  behav io r  i n t o  p r e d i c t i o n s  o f  f u t u r e  

energy demand. 

P r i c e  e l a s t i c i t y  i s  a  concept t h a t  descr ibes  how s e n s i t i v e  the  demand f o r  

one commodity i s  t o  change i n  p r i c e  o f  t h a t  o r  some o t h e r  commodity. More 

p r e c i s e l y ,  t he  e l a s t i c i t y  o f  demand o f  commodity A w i t h  r espec t  t o  t he  p r i c e  

o f  commodity B i s  de f i ned  as t he  r a t i o  o f  two q u a n t i t i e s :  t he  r e l a t i v e  change 

i s  t h e  demand f o r  A which i s  induced by the  r e l a t i v e  change i n '  the  p r i c e  o f  B. 
O f  p a r t i c u l a r  s i g n i f i c a n c e  a re  p r i c e  e l a s t i c i t i e s  f o r  the  spec ia l  case when A 

and B a re  t he  same commodity. They a re  most '  o f t e n  negat i ve ,  thus r e f l e c t i n g  

t he  f a c t  t h a t  an inc rease  i n  p r i c e  u s u a l l y  decreases demand. For  example,' an 

o l a s t i c ' i t i e s  o f  "-1" would imp ly  t h a t  a  10% inc rease  i n  the  p r i c e  o f  a  c e r t a i n  

commodity would cause a  10% decrease i n  the  demand f o r  t h a t  commodity. When A 

and B a re  s u b s t i t u t e s  t he  e l a s t i c i t i e s  a re  p o s i t i v e  as a  consequence o f  t h e  

f a c t  t h a t  an inc rease  i n  the p r i c e  o f  one w i l l  i nc rease  the  demand f o r  the 

o t h e r .  



The P r i c e  E l a s t i c i t y  Model i s  an a p p l i c a t i o n  o f  these concepts t o  the  

demand f o r  energy. It con ta ins  e l a s t i c i t i e s  f o r  f o u r  f u e l s :  coa l ,  gas, e l ec -  

t r i c i  t y ,  and o i l .  I nc l uded  i n  a d d i t i o n  to p r i c e  e l  a s t i c i t i e s  o f  demand are 

p r i c e  e l a s t i c i t i e s  o f  s u b s t i t u t i o n .  These a re  separate e l a s t i c i t i e s  f o r  t h e  

commerical / r e s i d e n t i a l  and t he  i n d u s t r i a l  sectors .  I n  a d d i t i o n  t he  user  i s  

enabled to .  supply  a1 t e r n a t i v e  e l a s t i c i t i e s  which he may cons ider  t o  be more 

r e a l  i s t i c  r e p r e s e n t a t i o n s  o f  consumer behavior .  When p rov ided  w i t h  . c u r r e n t  

demand l e v e l s  and c u r r e n t  and f u t u r e  p r i c e s ,  t h e  program r e t u r n s  t h e  p r e d i c t e d  

f u t u r e  demand. 

6.2.1 I n d u s t r i a l  Sec to r  

P r i c e  e l a s t i c i t i e s  o f  demand f o r  t he  i n d u s t r i a l  sec to r1  have been com- 

pu ted  u t i l i z i n g  a  model t h a t  i nco rpo ra tes  equa t ions  f o r  t h r e e  simultaneous de- 

c i s f o n s .  The f i r s t  i s  an equat ion  f o r  t o t a l  energy demand ( e x c l u d i n g  feed- 

s tocks )  of  the  i n d u s t r i a l  sec to r .  The second i s  a  s e t  o f  equa t ions  used t o  

d e r i v e  t he  c ross -sec t i ona l  energy consumption pa t t e rns .  The f i n a l  equa t ion  i s  

used t o  d e r i v e  demands f o r  each o f  t h e  f o u r  s p e c i f i c  energy forms. 

The s h o r t  run  e l a s t i c i t i e s  a re  a  f u n c t i o n  f o r  t h e  p r e s e n t l y  e x i s t i n g  mar- 

k e t  shares o f  each f u e l  and t he  r e l a t i v e  e x i s t i n g  market  shares o f  each f u e l  

and t h e  re1 a t i v e  f u e l  p r i c e s .  They have been de r i ved  v i a  s i m u l a t i o n  by a1 t e r -  

i n g  i n d i v i d u a l l y  t h e  p r i c e s  o f  each energy form ( b y  5%), and then us ing  t h e  

s imu la ted  r e s u l t s  one yea r  a f t e r  the change to compute the r e l e v a n t  f u e l  p r i c e  

e l a s t i c i t i e s .  Th is  was done around a  t r a j e c t o r y  o f  p r i c e s  cor respond ing  t o  

those  used by FEA i n  t he  P r o j e c t  Independence Report .  Sho r t  run p r i c e  e l as -  

t i c i  t i e s  o f  demand f o r  t he  i n d u s t r i a l  sec to r  a re  g iven  i n  Table 26. 

6.2.2 R e s i d e n t i a l  and Commercial Sec to rs  

P r i c e  e l a s t i c i t i e s  of demand f o r  t he  r e s i d e n t i a l  and commerical s e c t o r  , 

have been de r i ved  from a  mode12 c o n s i s t i n g  o f  two p a r t s .  The f i r s t  determines 

aggregate demand f o r  energy i n  a l l  forms, t he  second es t imates  market  shares 

f o i  t h r e e  major  f u e l  s  ( e i e c t r i c i  ty, n a t u r a l  gas and pet ro leum p roduc t s ) .  

Aggregate energy demand i s  assumed t o  be a  f u n c t i o n  o f  t he  weighted average 

energy p r i c e ,  personal,  income, . and .the numbers o f  hea t i ng  and coo l  i ng degree 

days. The market share f o r  (each i n d i v i d u a l  ) f u e l  i s  assumed t o  be a  f u n c t i o n  

o f  i t s  p r i c e ,  p r i c e s  o f  s u b s t i t u t e  f u e l  s, personal income, and degree days. 

The s h o r t  r u n  e l a s t i c i t i e s  were de r i ved  v i a  s i m u l a t i o n  by a l t e r i n g  t he  

p r i c e s  of each energy form and us ing  the  s imu la ted  r e s u l t s  one yea r  a f t e r  the 

change t o  compute t he  r e 1  evant  e l  a s t i c i  t i e s .  These e l a s t i c i t i e s  are g iven  i n  

Table 27. 



Table 26 

SHORT RUN ELASTICITIES OF DEMAND: INDUSTRIAL ( 1 ) 

- a 

GAS , - .07 .01 . ..03 .01 
OIL .06 - .11 .03 .01 
ELECT. .06 .O1 - .ll . O 1  
COAL .06 .01 .03 - -10 

Table 27 

SHORT RUN ELASTICITIES OF DEMAND: RESIDENTIAL & COMMERCIAL (2  

P a  P o P e 
GAS - 01 .04 
0 I L .02 - .08 .04 
ELECT. .02 .01 - .13 

Table 28 

NERA LONG RUM ELASTICITIES OF DEMAND FOR N.Y.S. (3 )  

I ndus t r y :  p g P o  P e 
GAS - 1 .O 
ELECT. !(a) - .44a) 

:2(b) - .5 (b)  

Commercial ; Pg P o P e  
GAS - 4 1 
ELECT. - : 8 ( a )  .8 (a )  - . g i a )  

o ( b )  - . 4 (b )  . - &I 

Res iden t i a l  : Pg P o P e 
GAS - .2 .2 0 
ELECT. . 0  .5 - .5 

( a ) ~ e n t r a l  and ~ e s t e r n  New ~ o r k  
( b ) ~ o w n s t a t e  reg ion  

Whi le the  e l a s t i c i t i e s  of ~ a b l e s  26-28 are  inc luded i n  the  computerized 
ve rs ion  o f  the  p r i c e  response model, the  user a t  h i s  o p t i o n  may supply 
a1 t e r n a t l v e  e l  a s t i c i  t i e s .  



It must be noted t h a t  the above. sho r t  term ' (1  y e a r )  e l a s t i c i t i e s  were 

computed on the na t i ona l  l e v e l .  F I E R A ~  has der ived a  set. o f  long run  (10-12 

y e a r s )  e l a s t i c i t i e s  f o r  New York State. (See   able 28.) It i s  assumed t h a t  

e l  a s t i c i t i e s  are genera l l y  g r e a t e r .  i n  the long run  than i n  the sho r t  run due 

t o  changes i n  c a p i t a l  s tock .  Using the NERA e l a s t i c i t i e s  as a  c e i l i n g ,  the 

s h o r t  term na t i ona l  f i g u r e s  are cons i s ten t  w i t h  t h i s  assumption. 

6.3 WEATHER SENSITIVE ENERGY DEMAND MODEL 

The New York Sta te  Energy In fo rma t ion  System .Weather Model c a l c u l a t e s  t h e  

change i n  fue l  demand which can be expected i n  the s t a t e  due t o  a  v a r i a t i o n  i n  

temperature. The model i s  based on p r o j e c t i o n s  o f  the number o f  households i n  

s i x  regions o f  the s t a t e  and the amount o f  commercial f loorspace.  It uses a  

speci  f i e d  number o f  h e a t i  ng and cool  i ng degree days and energy- in tens i ty  fac-  

t o r s  t o  a r r i v e  a t  the actual  change i n  end-use fue l  demand. The data fo'r the 

model was c o l l e c t e d  from the same sources used f o r .  the main New York Sta te  

Energy In fo rma t ion  System Data Bases, and i s  cons i s ten t  w i t h  t h a t  in fo rmat ion .  

The computer program has several op t ions  which a1 1  ow s e n s i t i v i t y  analyses t o  

be performed on the c a l c u l a t i o n  o f  change i n  fue l  demand. Sa tu ra t i on  l e v e l s ,  

f u e l  e f f i c i e n c i e s ,  housing mix, and f loorspace mix may be i n d i v i d u a l l y  a l t e r e d  

t o  study t h e i r  e f f e c t  on expected change i n  fue l  demand as a  consequence o f  

temperature v a r i a t i o n .  

6.3.1 Res iden t i a l  Sector  - Space Heat 

the  number o f  households i n  each o f  the s i x  reg ions  , (  i ) which heat w i t h  ' 

f u e l  (j) i n  subsector ( p )  and are i n  county ( k )  was der ived from the formula: 

70 70 where H = number o f  houses i n  county k i n  year  t = Hktfkip gkij "jp 

f = f r a c t i o n  o f  the t o t a l  number o f  
homes i n  year  1970 i n  county k  and 
reg ion  i which are i n  subsector i 

g = f r a c t i o n  o f  the t o t a l  number o f '  
homes i n  1970 i n  county k and reg ion  
i which heat w i t h  fue l  j 

i = reg ion  (1-6) 

j = f u e l  ( o i l  , gas, e l e c t r i c i t y ,  o r  
, o the r )  

k  = county i n  reg ion  i 

p = subsector ( s i n g l e  fam i l y ,  low 
dens i ty ,  low r i s e ,  o r  h igh  r i s e )  

t = t a r g e t  year  



t The number o f  households i n  each county f o r  each t ime pe r iod  (Hk) was 

abs t rac ted  from the  New York Sta te  Economic Development Board (NYSEDB) 

Household P ro jec t i ons  f o r  1978.4 The f r a c t i o n  o f  the t o t a l  number o f  homes i n  

each subsector ( f l y p )  and the f r a c t i o n  o f  the t o t a l  number o f  homes heat ing 

w i t h  each f u e l  (g[yj) were computkd from t h e  1970 Census o f  Housing, De ta i l ed  

S t r u c t u r a l  Charac ter i  s t i c s .  "Other" fuel i n c l  udes wood and kerosene used f o r  

space heat ing  . 
Pro jec t ions .  The space heat housing mix i s  p ro jec ted  t o  1985 us ing two 

county growth ra tes  abs t rac ted  from the NYSEDB Household Pro ject ions--one f o r  

1975 t o  1980, and f rom 1980 t o  1985. This growth r a t e  i s  app l i ed  to each o f  

the twe lve  Ni jkp i n  each o f  the  count ies,  and the r e s u l t  aggregated up t o  the  

s i x  regions.  F i v e  year growth ra tes  f o r  the twelve N F ~ ~  i n  each o f  the 

reg ions  were then computed and stored i n  the program's data base, to be used 

f o r  i n t e r p o l a t i o n  t o  t a r g e t  years between 1975 and 1985. 

Fuel demand. C a l c u l a t i o n  o f  the fue l  demand change f o r  the t a r g e t  year  

i s  done through mu1 t i p 1  i c a t i o n  by heat ing  degree days, . energy- intensi  ty 

f a c t o r s ,  (Tab le  29) and fue l  e f f i c i e n c i e s  (Table 30).  The user i npu ts  the 

f i r s t  v a r i a b l e ;  the l a s t  two are s to red i n  the program data base. 

Table 29 

A f t e r  1970 Before 1970 
Subsector (Btu/'day) (Btu/'day) 
S ing le  Family 
Low Densi t y  1 i;; E 
Low R i  se 5,500 7, SO0 
High Rise 4,000 4,300 



FUEL EFFICIENCIES RESIDENTIAL SECTOR. SPACE  HEAT^ 

Fuel  .. 

O i  1  
Gas 
E l e c t r i c i t y  
Other 

The energy-in tens it.^ f a c t o r s  are a lso based on age o f  the h o m i n g  stock i n  the  

subsector.  The housing mix idt i s  broken i n t o  age groups b u i l t  be fo re  1970 
i j p  

and b u i l t  a f t e r  1970) by s u b t r a c t i n g  the  number o f  houses i n  reg ion  i and 

t s u b s e c t o r p  which heat  w i t h  fue l  j t h a t  e x i s t e d  i n  1970. I f  the r e s u l t  (Nijp 

- Nijp 
i s  l ess  than zero, the 1 i s  removal o f  households taken from the 1970 

stock.  Th i s  occurred i n  reg ion  number 6 - me t ropo l i t an  New York - h igh  r i s e  

apartments. The r e s u l t i n g  formula f o r  c o m ~ u t a t i o n  o f  f ue l  demand change i s  

t HDDS B T U ~ ~  = 1 X I x (N jjp - N ~ ~ ~ I I  + T P P 
where HDDS = user i n p u t  heat ing  degree days i n  reg ion  i 

EFF = energy e f f i c i e n c y  o f  f ue l  j 

EI = ene rgy - in tens i t y  o f  a house i n  subsector p cons t ruc ted  by year t 

~t = housing stock i n  reg ion  i, subsector p which heats w i t h  fue l  j 
and was cons t ruc ted  between year  t and 1970 

= housing stock i n  reg ion  i, subsector p which heats w i t h  fue l  j 
and was cons t ruc ted  be fo re  197U 

6.3.2 Res iden t i a l  Sector  - A i r  Cond i t i on ing  

The number o f  households i n , e a c h  o f  the s i x  reg ions  ( i )  which cool w i t h  

a i r  co 'ndi t ioner  type (j) i n  subsector ( p )  and are i n  county ( k )  was der ived 
. # 

f rom the formula: 

t 70 =X Hk X f Mi jp 
,where s = s a t u r a t i o n  o f  a i r  c o n d i t i o n e r  

k k i p  ' i , jk type j i n  county k and regfofl f i n  
year  t . 

j = a i r  . c o n d i t i o n e r  type (room o r  
c e n t r a l  ) i ,k ,p,t,f ,H a re  the same 
as i n  the space-heating end-use. 



S a t u r a t i o n s  o f  a i r  c o n d i t i o n e r  type f o r  each county  were de r i ved  from the  New 

York Power poo l8  (Vo! ume I) r e p o r t  on- u t i l  i ty s tud ies  and p r o j e c t i o n s  (Tab le  

31) .  Each county  was c l a s s i f i e d  i n  a  p r imary  u t i l  i t y ' s  s e r v i c e  area, and the  

r e s u l t i n 9  s a t u r a t i o n s  were aggregated up t o  t h e  r e g i o n a l  l e v e l .  ( S a t u r a t i o n  

i s  d e f i n e d  as the  number o f  u n i t s  i n  a  subsector d i v i d e d  by the  number o f  

dwe l l i ngs  i n  t h e  subsector .  Therefore, a  s a t u r a t i o n  can be g rea te r  than one.) - 

U t i l  i ty  
-GiEf 

Hudson 

Con Ed 

NY SEG 

!?G&G 

Tab le  3 1  

A I R  CONDITIONER SATURATIONS 

A/C  t ype  
Room 
Cent ra l  .07 .10 

Room .53 .43 
Cent ra l  .02 .19 

Room 1.02 . 1.21 
Cent ra l  .12 .14 

Room .32 .30 
Cent ra l  .02 .03 

Room .27 .35 
Cent ra l  .01 .02 

Room .35 .45 
Cent ra l  .06 .08 

Room .74 .76 
Cent ra l  .ll .14 

P r o ~ e c t i o n s .  The reg iona l  s a t u r a t i o n s  . f o r  ,1975, 1980, and 1985 were used 

t o  f i n d  a  growth r a t e  f o r  the  number o f  a i r  c o n d i t i o n e r s  i n  each reg ion .  It 

i s  assumed t h a t  f o r  any g iven  yea r ,  houses o f  a l l  ages w i l l  have the, same 

s a t u r a t i o n .  The growth i n  s a t u r a t i o n  l e v e l  i s  then a p p l i e d  t o  the number o f  

houses i n  'each reg iona l  subsector.  

Fue l  demand. C a l c u l a t i o n  o f  the  change i n  f u e l  demand f o r  a i r  c o n d i t i o n -  

i n g  i n  the  t a r g e t  yea r  i s  done through mu1 t i p 1  i c a t i o n  by cool  i n g  degree days, 

energy i n t e n s i t y  f a c t o r s  (Tabl  e  32) ,  and fuel .  e f f i c i e n c i e s  (Tabl  e  33) .  The  

use r  i n p u t s  the  f i r s t  va r i ab le ;  t h e  l a s t  two a re  s to red  i n  the program's data 

base. The e n e r g y - i n t e n s i t y  f a c t o r s  a re  based on age o f  the housing stock i n  a  



--- - - 

Table 32 

A f t e r  1970 Before 1970 
Subsector (B tu Ioday)  4B tu / "day)  

Sing1 e  Fami ly  15,500 22,000 
Low Densi ty  12,500 17,700 . 
Low R i  se 8,100 11,200' 
High Rise 5,500 5,700 

Table 33 

A i r  Cond i t ioner  Type 
Room 

E f f i c i e n c y  
2.0.' " ' 

Centra l  2.5 

subsector.  The housing mix M F ~ ~  i s  broken i n t o  age groups ( b u i l t  be fore  1970 

and b u i l t  a f t e r  1970) by sub t rac t i ng  the number o f  a i r  cond i t i one rs  i n s t a l l e d  

i n  houses bui'l t before 1970. The r e s u l t i n g  formula f o r  computation o f  f u c l  

demand change i s :  

where CDDS = user i n p u t  c o o l i n g  degree days i n  reg ion  i 

EFF = energy e f f i c i e n c y  o f  a i r  cond i t i one r  type j 

E I  = energy i n t e n s i t y  f a c t o r  f o r  housinq stock age t, subsector p 

M = housing stock o f  age t i n  reg ion  i, subsector p which coo ls  w i t h  

a i r  c o n d i t i o n e r  type j 

6.3.3 Commercial Sector - Space Heat 

The amount o f  f loorspace f o r  each o f  the  s i x  regions i n  the f i v e  

subsectors was obta ined by ;isaggregating 1976 s t a t e  wide data to  a  regional  

1 eve1 . The d i  saggregat ing formula used was: 

D 

Fip = x F1 where D i p  = d isaggreqat ing v a r i a b l e  i n  reg ion  i, 
P . subsector p 





Dp = d i  saggrega t i  ng v a r i  ab l  e  , subsector p  s ta te -  
wide t o t a l  

F i p  = f l oo rspace  i n  subsector  p, r e g i o n  i 

Fp = f l oo rspace  i n  subsector  p, s ta te -w ide  

The d i sagg rega t i ng  v a r i a b l e  used f o r  each o f  the  subsector  were: 

Schools -- Enro l  lmen t  ( f r o m  NYS Department o f  Educat ion )9 

R e t a i l  -- R e t a i l  Employment , ( f rom NYS Business Facts  Book) l0  

O f f i c e  -- O f f i c e  Employment ( f r o m  NYS Business Fac ts  Book) l0  

Hospi t a l  s  -- Popul a t i o n  ( f r om NYSEDB Popul a t i o n  P r o j e c t i o n s ,  1978 l4 
Serv ices  -- Se rv i ce  Employment ( f r o m  NYS Business Facts  Book) l0  

The f r a c t i o n  o f  f l oo rspace  heated by each o f  .the t h ree  f u e l s  i n  the  commercial 

s e c t o r  ( o i l ,  gas, o r  steam), was e x t r a p o l a t e d  from the  r e s i d e n t i a l  f u e l  mix  on 

a  county  l e v e l .  T h i s  i n fo rma t i on -  w a s t h e n  aggregated to the reg iona l  l e v e l  

and s t o r e d  i n  t he  program's data base. 

P r o j e c t i o n s .  Space hea t  f o r  commercial f l oo rspace  was p r o j e c t e d  on a  

subsector  l e v e l  f o r  each o f  t h e  f i v e  subsectors  us ing  popu la t i on  as t h e  

p r o j e c t i o n  v a r i a b l e .  The f u e l  mix was he1 d  cons tan t .  The p r o j e c t e d  reg iona l  

va lues  were then ad jus ted  t o  be c o n s i s t e n t  w i t h  t he  s ta te-wide t o t a l s .  

Fuel  demand. C a l c u l a t i o n  o f  the  change i n  f u e l  demand f o r  the  t a r g e t  

yea r  i s  done through mu1 t i p 1  i c a t i o n  by h e a t i  ng degree days, ene rgy - i n tens i  ty 

f a c t o r s  (Tab le  34)  and f u e l  e f f i c i e n c i e s  (Tab le  35) .  The user  i n p u t s  the  

f i r s t  v a r i a b l e ;  t he  l a s t  two are s to red  i n  t he  program's data base. 

Table 34 

ENERGY-INTENSITY FACTORS - COMMERCIAL SECTOR - SPACE  HEAT^ 

R e t a i l  
O f f i c e  

. . 
Hospi t a t  
Serv ices  

Fac to r  
(btu/ 'day/square f o o t )  
-r6 

Table 3.5 

FUEL EFFICIENCIES - COMMERCIAL SECTOR - SPACE HEAT' 

Fuel  E f f i c i e n c y  
Oil .52 
Gas , .53 
Steam .65 



The resulting formula for computation of fuel demand change i s  

where BTU = fuel demand change in region i for fuel j 
HODS = change in heating degree days for region i in year t 

EFF = fuel efficiency of fuel j 
€1 = energy-intensity factor for subsector p 

F = space heat floorspace for subsector p i n  region i 

6.3.4 Commercial Sector - Air Conditioning 
The amount of a i r  conditioned floorspace for each of the six regions i n  

the five subsectors was obtained by applying the saturation levels of Table 36 

t o  the floorspace ( F i p )  derived in the commercial space heat floorspace 
ca1,cul a , t ion .  

Table 36 

AIR CONDITIONING SATURATIONS - COMMERCIAL SECTOR 

Subsector Saturation 
School s .20 
Retail 1.0 
Services .20 
Office 1 .O 
Hospital 1 .O 

The formula' used f o r  f i n d i n g  the air-conditioning comerci a1 f l  oorspace in 
each. region is :  

G i p  = -% x Fib where S = saturation of a ir  conditioner in subsector p 

F = space heat floorspace in subsector p, region i 
G = a i r  conditioned floorspace in subsector p ,  

. . region i 

The fuel m i x  fo r  a i r  conditioned floorspace was estimated to be natural gas - 
3.67, and electricity - 96.4% in each region. These values are stored in the 
program's da ta  base. 

Projection. Air conditioning saturations were assumed to remain .constant 
in each reaion through the study period. The growth in air  conditioned 
floorspace i s  thus due only t o  growth in the space heat floorspace as 
described above. 



Fuel  demand. C a l c u l a t i o n  o f  the  change i n  f u e l  demand f o r  the  t a r g e t  

y e a r  i n v o l v e s  mu1 t i p l y i  ng coo l  i ng degree days, energy- i  n t e n s i  t y  f a c t o r s  (Tab1 e 

37)  and f u e l  e f f i c i e n c i e s  (Tab le  38) w i t h  t he  amount o f  commercial f l oo rspace  

t h a t  i s  a i r  cond i t ioned .  The user  i n p u t s  t he  f i r s t  va lue;  the  l a s t  two a re  

s t o r e d  i n  t h e  program's data base. 

Table 37 

Fac to r  
Subsector  (btu/ 'dayIsquare f o o t )  
Sc houl  s 15 
Reta i  1 
O f f  i c e  
Hospi t a l  
Serv ices  

Table 38 

FUEL EFFICIENCIES - COMMERCIAL SECTOR - A I R  CONDITIONING~ 

Fuel  E f f i c i e n c y  
E l e c t r i c i t y  3.0 - 
Gas 1.8 

The fo rmu la  used f o r  the ca l c .u l a t i on  o f  t he  f u e l  demand change i s  

BTU:~ = ,s G i p  x E I p  where CDDS = coo l  i n g  degree days i n  r eg ion  i , 
J I )  i n y e a r  t ' .  

G = a i r  c o n d i t i o n e d  f l oo rspace  i n  
r e g i o n  i, subsector  p  



5.3.5 Reaicn Def in i t ion  
The s i x t y  t w o ' ~ e w  York S t a t e  coun t i e s  were grouped i n t o  s i x  regions ,  i n  

Tab1 e 39, based on t h r e e  factors--primary u t i l  i t y  serving the county,  
twenty nine heat ing  and coo l ing  degree day normals, and geographical 
proximity. The f i r s t  was of concern due to the use of u t i l i t y  based d a t a ,  and 
usua l ly  coincided w i t h  the t h i r d .  The l e a s t  va r i ance  i n  the degree day 
normal s was chosen w i t h i n  this c o n s t r a i n t .  

Table 39 

COUNTIES IN MYS REGIONS 

The Counties i n  Region 1 
Cl in ton 
Essex 
Frank1 i n  
Hami 1 ton 
Herkimer 
Lewis 
Oneida 
S t .  Lawrence 
Warren 

The Counties i n  Region 2 
A1 banv 
COI  umbia 
Dutchess 
Ful ton 
Greene 
Montgomery 
Orange 
Putnam 
Renssel a e r  
Rock1 and 
Saratoga 
Schenectady 
Ul s t e r  
Nashington 

The Counties i n  Region 3 . . 

Broome 
Chenango 
Cortl  and 
Oel aware 
Madi son 
Otsego 
Sc ho hari 
Sull  ivan 
Ti oga 

The Counties i n  Reqion 4 
Chautauqua 
E r i e  
Genesee 
J e f f e r s o n  
Monroe 
N i  agara 
Or1 eans 
Oswego 
Wayne 

The Counties i n  Region 5 
A1 1 eghany 
Cattaraugus 
Cayuga 
Chemung 
L i  vi ngston 
Onondaga 
Ontario 
Schuyl er 
Seneca 
Steuben 
Tompki ns 
Wyoming 
Yates 

The Counties i n  Region 6 
Bronx 
Kings 
Nassau 
New York 
Queens 

' Richmond 
Suf fol  k 
Westchester 
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CHAPTER V I I  

FURTHER DEVELOPMENTS 

7..1 INTRODUCTION 

I n  the foregoing chapters we described the  NYS EIAS a t  i t s  f i r s t  stage o f  

implementation. The c r i t e r i a  on which i t s  design was based were examined ' i n  

the f i r s t  chapter. I n  the second chapter we reviewed the BNL ~ e f e r e n c e  Energy 

System framework and i t s  computerized version, ESNS. I n  t h i s  chapter we 

suggest f u t u r e  developments i n  the  NYS EIAS. These developments may be conve- 

n i e n t l y  considered' i n  three groups: 1. data base expansion; 2. extension o f  

the ana l y t i c  capabi l  i t i e s  o f  the model' and, 3. improvement of data . qua1 i ty .  

Aside from the i n s t a l l a t i o n  o f  a f a c i l i t y  s i t i n g  model discussed below we 

would not  recommend the extensions o f  the model's ana l y t i c  c a p a b i l i t i e s  i n  the 

foreseeable future,  p r e f e r r i n g  t o  r e l y  on the NYS EIAS's a b i l i t y  t o  in form 

pol  i c y  makers w i t h  the l a t t e r  undertaking analysis as appropr iate.  This we 

fee l  would be more . cos t  ' e f f e c t i v e  than '  " bu i l d i ng  i n "  add i t i ona l  ana l y t i c  

c a p a b i l i t y  which might  see only in f requen t  use. 

7.2 DATA BASE EXPANSION 

Cost Data. The u t i l i t y  of t he  NYS EIAS f o r  in forming economic ana lys is  

would be s i g n i f i c a n t l y  enhanced by the i nc l us i on  o f  cost  data spec i f i c  t o  New 

York i n  the s t a t e  aggregate data base. The BNL data base a1 ready inc ludes 

such data on a nat ional  basis. However, use o f  nat iona l  average cost  f i gu res  

i n  p o l i c y  ana lys is  f o r  the State i s  l i k e l y  t o  lead t o  mis leading resu l t s .  

This work would c o n s t i t u t e  a necessary f i r s t  step i n  developing a l i n k e d  

energy-economic ana l y t i ca l  capabi 1 i ty f o r  the state.  

B ib l iog raph ica l  Data. A data set  e n t i r e l y  absent i n  the f i r s t  stage 

imp1 ementation o f  NYS E I A S  i s  b ib1 iographica l  in format ion,  Dependi ng on the 

re1 a t i v e  cos t  and ava i l  a b i l  i t y  o f  a1 t e rna t i ve .  means o f  accessing such informa- 

t i on ,  i t  would appear t h a t  a selected b i b l i og raph i ca l  l i s t i n g  o f  references 

such as t op i ca l  and s t a t i s t i c a l  repor ts ,  s ta te  and federal  codes and per iod i -  

cal  l i t e r a t u r e  i n  the area o f  energy would be a useful  add i t i on  t o  the data 

bass. 

I n d u s t r i a l  Process and Employment Data. Expansion o f  the data base t o '  

i n c l  ude process data o f  NYS manufacturing a c t i v i t i e s  would p e m i t  the el imina- 

t i o n  of much uncer ta in ty  which present ly  ex i s t s  f n  the p ro j ec t i on  o f  the 

energy requirements o f  t h i s  important  sector .  A s  we s ta ted i n  Chapter I \ / ,  

pro jec t ions  o f  energy requirements f o r  manufacturi  ng assumed t h a t  the fuel  mix 



p e r  d o l l a r  va lue added a t  t he  l e v e l  o f  t he  two d i g i t  SIC was t he  same in'FIYS 

as f o r  t he  n a t i o n  as a  whole. 'This assumption seems excess ive ly  crude i n  t he  . 

f a c e  o f  w i d e l y  v a r y i n g  processes. and equipment v i n tage  i n  many energy . i n t e n -  

s i  ve i n d u s t r i  es. 

F u r t h e r  expansion o f  t h e  data base t o  i n c l u d e  employment i n  the  manufac- 

t u r i  ng sec to r  as re1  a ted  ' t o  o u t p u t  would enable the  p lanner  t o  es t ima te  t he  

employment e f f e c t s  o f  energy supply  c u r t a i  1  ment . Employment i n  t he  ' energy 

a c t i v i t i e s  i n  ESNS should a l so  be added so t h a t  the  employment ' i m p l i c a t i o n s  o f  

a1 t e r n a t i  ve energy s t r a t e g i e s  can be analyzed. 

I n d u s t r i a l  _Loca t ion  Data. Another da ta  s e t  which would enhance the use- -- - - . -. . - . .. 

f u l n e s s  o f  the NYS EIAS a t  t he  county l e v e l  would be l o c a t i o n a l  data o f  manu- 

f a c t u r i n g  a c t i v i t i e s . '  Aside from p r o v i d i n g  p lanners  w i t h  a  bas i s  f o r  es t ima t -  

i ng l o c a l  e f f e c t s  . o f .  energy p o l c i y  on employment it would a1 so p rov ide  impor- 

t a n t  i n f o r m a t i o n  t o  a  mapping o f  p o i n t  sources o f  environmental  p o l l u t i o n .  

Such a  mapping m igh t  be impo r tan t  t o  the  f o r m u l a t i o n  o f  s i t i n g  p o l i c y  f o r  

energy convers ion  f a c i l  i t i e s .  Environmental  cons ide ra t i ons  aside, t he  

1  o c a t i o n  o f  energy consuming a c t i v i t i e s  i s  necessary i n f o r m a t i o n  f o r  p l  anning 

t h e  s i t i n g  o f  d ispersed  energy convers ion  f a c i l i t i e s  se rv i ng  a  small t o  medium 

number o f  l a r g e  consumers viz. ,  a  coal  g a s i f i c a t i o n  p l a n t  se rv i ng  a  c l u s t e r  o f  

manufac tu r ing  e s t a b l  i shments. 

7.3 EXTENSIONS OF NYS EIAS ANALYTIC CAPABILITIES: ENERGY FACILITY SITING 

It i s  l i k e l y  t h a t  t h e  s i t i n g  o f  e l e c t r i c  genera t ing  f a c i l i t i e s  w i l l  

remain a  s u b s t a n t i a l  p o l i c y  i ssue  f o r  NYS ove r  t he  remainder o f  t h i s  century .  

A s u b s t a n t i  a1 enhancement o f  t h e  E n e r g  O f f i c e ' s  po l  i c y  ana l ys i s  capab i l  i t i e s  

i n  t h i s  regard  would r e s u l t  from the  a v a i l a b i l i t y  t o  i t o f ,  an e l e c t r i c  power 

p l  a n t  s i t i n g  model : Presen t l y  a v a i l  ab le  a t  BNL i s  a  1  i n e a r  prograrrrming s i t i n a  

model t h a t  t r a n s l a t e s  t h e  e l e c t r i c  s e c t o r  genera t ion  mix s p e c i f i e d  by a  

r e g i o n a l  o r  s t a t e  energy ,system scenar io  t o  the  f a c i l i t i e s  r e q u i r e d  a t  the  

county  l e v e l  .* . The model can be cha rac te r i zed  as a  mu1 t i -commodity t r ansh ip -  

ment problem, encompassi ng f u e l  m i n i  ng and t r a n s p o r t a t i o n  cos t s  ( f o r  each o f  

t h e  many types. o f  f u e l  , each o f  d i ' f f e r i n g  heat  val  ue and su l  f u r  con ten t ) ,  

e l e c t r i c  t r ansm iss ion  and c o s t  p e n a l t i e s  f o r  va r i ous  environmental  c o n t r o l  

techno1 og ies .  

*See e.g., "The Brookhaven Regional Energy F a c i l  i t y  S i t i n g  Model (REFS) : 
Model Development and App l i ca t i on , "  BNL 51006, Brookhaven Nat iona l  
Labora to ry ,  Upton, New York, June 1977. 



The model i s  based on the fact that given a particular specification of 
the generation mix ,  the siting problem can be reduced to  the determination of 
that set of fact 1 i  t y  locations t h a t  minimizes the sum of coal extraction, coal 
transportation, and electric transmission costs, subject to  meeti ng certain 
energy and resource mass balance conditions. Since the generation mix for any 
particular run i s  given as part of the scenario, the baseline costs of the 
generating fac i l i t ies  themselves do not enter into the computation, and only 
those that are location speciffc are considered (e.g., due to  cooling, o r  a i r  
qua1 i t y  constraints) . 

The application of the model t o  New York State would no t  replace the 
process of  detailed s i te  evaluation as carried o u t  by PASMY or i n d i v i d u a l  

u t i l i t ies ,  b u t  would provide the state w i t h  means t o  examine broad siting 
issues. 
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NEW YORK SlATE CNEF:I;Y INFOHkA~I'IO'EL SYSTEM DATXBASE FiEFEfiENCES 
YEAtt- I 9 7 6  SCCNARI 0- OASE CASE '110 1 / 1 9  

PAGE 1 

SECTOR- AGRl CULTURE 

StJUSEC IOR- CROPS 
BAS 1 S REFETfENI:E- CDHNELL UNIV.. IA3R ENGIN BULL 405. IJULY.1976.  AND FARM BUREAU .tJYS DEPT OF AG 46 MKTS 
UNI T UEMAkD t?EFEI'<EhC€-SANE AS BAS l S 
EI-F I c I E N C ~  RE~ERI:NI:E - ASSUHED 
SATURAT ION REI-ERENU- ASSUMED . 
TECI-I FRAC !RETERENCt- 5AzlE AS BASIS RE'EHENCE 

SUBSECTOH- GCNERAL 
BASIS REFERENCE- CD~NELL UIJIV.. I A;R ENGIN BULL 4051. JULY. 1976.  AFJD FARM BUREAU .PJYS DEPT OF AG 4 MKTS 
UNIT IYIMAbD REFEREWE-SAME AS BASIS 
EFFICIENCY RETCRENE- AS~IJMED 
SATIJRAT 1 Oh REBERENCE- ASSIJMCD 
TECIi FRAC IREFCRENCE- S4ME AS BASIS REFERENCE 

SUUSEC [OR- L I VESTOCK 
BASIS I?EFl%ENCE- CSHNELL UNIV. .I.~GR ENGIN BUI-L 4051 .JULY. 1976. AND FARM BUREAU .HYS DEP.I OF AG 4 MKTS 
UN 1 l E M A M  REFERENCE-S4ME AS BAS1 S 
EFFICIENCY REFERENCE- A ~ S U ~ E D  
SAl  uRAl l Oh REFERENCE- A;~UMD 
TECH FHAC IFIEFERENCE- S4bIE AS BASIS REFEPENCE 



N 3 l  Y017K !;I A1 E EPIEHGY I NS OI(I1A I I ON SYCI'EM DATABASE Ji'EFCRENCES 
YEAI'I- 19-16 SCI:HAI< IO - l3A511 CASE 4 1  0 1 / 7 9  

PAGE 

- - -. - - - . . . . . . . .. . . . . - - 
RAS l S RILFE.ftIINI:I - UNL,~ASSESSHENT OF NYS ENEHGY HDJD PRIORITIESI IBNL50735.V2) 
ON1 I' IIEMAND f<I:I:ERCNCE--QNL. lFUTLRE RESIDENT I AL AND COMMERC 1 AL ENERGY DEMAND - IN I l iE  NORTtIEAST I lBNL50552) 

'. EFT I C I EtKY HCTL'RENCE - HNL . lFU1 I R E  RES I DEN I' I AI. AND COMMERC 1 AL ENERGY DEMAND I N  TtiE NOR'ItIEAST I (BNL50552 I 
SAl  ORAT l ON RE.I'CHL'.NCE - BNL , I FUT1RE RESIDEN'I I AL AND COMPlERC l AL ENERGY DEMAND I N  THE NORTIiEAST 1 (BNL50552 I 
'rEcI I F'HAC HEFI:RENC~- - BNL . I FU IIAE RES I DEN r I AL AND COMMERC I AL ENERGY DEMAND IN T ~ I E  NORTHEAST I ( ~ ~ ~ 5 0 5 5 2 1  

SUOSECIOR- OTFlCE 
I3AS 15 I4EFERCNCE.- AD LITTLE,lI"ROJ INDEP TASK FORCE RFPT t (1974 )  AND BNL,lASSESSMENT OF NYS ENERGY RDJO PRIORITIES' IBNL'  
ON 1 1 IIEMANII RirFERENCE -BNL . I F  UTWE RESIDENT I AL AND COMMERC 1 AL ENERGY DEMAND I N  THE NORTtlEAST 1 (BNL50552 I 
EF I- IC IENCY HETERCNCE- BNL . IFUIU7E HES IDEN1 I AL AND COMMERC 1 AL ENERGY DEMAND I N  TI-IE 14GRTI-IEASl 1 lBNL50552) 
SAlllRAT ION REI'EI?ENCE- BNL , IFUIURE RES I DEN'I I AL ANI) COMMERC 1 AL ENERGY DEMAND I N  1 t f  NORTI-IEAST I (BNL50552) 
TECH I-HAC REFCRI:NCE- BNL.IFUTURE RESIDENTIAL AND COMMEHCIAL ENERGY DEMAND I N  THE NORTIiEASTI (BNL50552I 

SIIUSEC IIIR- IKTA I L  
BASIS S<lll.'EI<ENCC- , AD L I T  I LE  , IPROJ INDEP TASK FORCE REPT I I 1974 I AND BNL , IASSESSMENT OF NYS ENERGY RDJD PRIORIT I E S l  t8NLa 
I I N I I  IIEtlANU RCFERENCE-BFJL,IFUTaE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND I N  THE NORTHEAST1 (BNL50552) 
CFFIClCtKY HETERENCE- BNI..IFUTlBE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND I N  T IE  NORIHEASTl (BNL50552) , 

SATIIRATJON RETEHENCE- B N L . I F U ~ W E  RESIDENTIAL AND COMMERCIAL ENERGY DEMAND I N  TIiE NORTHEASTl(BNL50552) 
TECt I I"l7AC REFCRENCC- BNL , IFUTU~E RES1I)ENT I AL AND COMMERC I AL ENERGY DEMAND I N  THE NORTHE AS1 1 (EN!-50552I . 

SUBSEC IOR- SCtlOOL 
BASIS REFEHCNCE- I'IiONE COWERSATION WITH MR. LUCE. NYS DEPT OF ED. JUNE.1978 + STAFF MEIIBERS 
UNIT DEMAND REFERENCE-BNL,IFUTWE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND I N  THE NORTHEAST1 IBNL50552) 
EFFICIENCY REFERENCE- BNL.IFUTCRE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND I N  TtlE NORTHEAST1lBNL50552) 
SATURATION REFERENCE- BNL,fFUTlJRE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND I N  THE NORTI-IEASTl (BNI-50552) 
TECkI FR.4C REFERENCE- BNL , I FUTLRE RES IDEMT I AL AND COMMERC l AL ENERGY DEMAND I N  Tk1E NORTI-EAST I I BNL50552) 

SCIt3SEC.I OH- SERV ICES 
BP.SlS REFERENCE- AD L ITTLE.  I PROJ INEEP TASK FORCE REP1 1 ( 1974 AND BNL . ;ASSESSMENT OF NYS ENERGY RDJD PR IORI T IESI IBNL* 
l l N l l  13EflAND IIEFERENCE-BNL,lFUTWE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND I N  TtlE NORTHEASTllBNL50552) 
EFF IC IEWY REFERENCE- BNL.1FUTURE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND I N  THE NORTHEAST1(BNL50552) 
SATllRATlON REFERENCE- BNL,tFUTLRE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND I N  TIiE NORTHEASTI (BNL50552) 
TECH T H C  REFERENCE- BNL.tFUTLRE RESIDEkTIAL AND COMMERCIAL ENERGY DEMAND I N  THE NORTtIEASTItBNL50552) 
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SlBSEC [OR- 01-F I U S  
BAS I S  Rt FCHOJCC - PliOdF COIJVEHSAli IONS W I  TtI MR. RAY ICS IERO. NYS BUREAU OF SPACE Pl.ANNING. I JUNE. 197%) 
(IN1 I CKMZNI) REFERENCE-SAME AS OFF ICE SLIBSECTOF: 
EF F I I: I ENIN NFERIIWCE - SAME AS OFF I CE SCIBSEC IOT! 
SATURAT IUd I X F  EHCMCE- SAME AS OFF ICE SURSECIOF! 
TECli F RAC REFERENCE- SAME AS OFF ICE SUBSECTOF! 

SUBSEC [OR- PASS T R W  
BAS I !; REF ERLNCE- PHO..E COS\IVERSAIIOH WITH MR WHL'LAN. N I S  OFFICE OF GENERAL EJERVIXS 

- UNl I OEMWU REFERGINCE-SAME AS AUTO SClEiSECTOR 
. EFFICIENIN MFEREWCE- 5A*- AS AUTO SUBSECTOR 

SATURAT 1 (3N RFEREEICE- SANty AS ALJTG SUESECTOR 
TCCI-I FRAC RUERENEE- 'SAME AS AUTO SUESECTOR 
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SOBSEC r o w  SIC 20 
BAS I!; REFCf?ENCE - USOOC . 1976 ANFIUAL SURVEY OF MANUFACIURERS AND OSDOC . I CURRENT SURVEY OF BUS 1 NESS I 1976 
UNl 1 IIEMAND I?EFEF<ENCC-.USDOC. 1 1976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED1 
EFF I I: I ENCY 1iE.FERENCE- BNL l NTERNAL DATA 
SA I OI7AT I ON REFERENCE- BNL l NTERNAL DAl A 
TECI.1 FRAC FGEFERCFICE- SAME AS lJNlT DEMAND REFERENCE 

SUBSEC I OR- S I C 22 
HAS 1'; l<El-CHENCE - USDOC. 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC.ICURRENT SURVEY OF BUSINESS1 (1976 )  
ON I T UI MAND HCFEI?ENC€ -IJSDOC , 1 19 76 ANNUAL SURVEY OF MANUF ACTURES-FUELS AND ELEC ENERGY CONSUMED 1 

bll-F It: IENCY RCTCRENCE- BNL I NTERNAI- DATA 
SAT UI7Al I ON REI'EHENCE- BNL l NTERNAL DAl A 

' TECII I-RAC REFERENCE- SAME AS UNl T DEMAND REFERENCE 

SIBSEC 1017- 'SIC 23 
OAS I!; Ii'EFERENCE - USDOC, 1976 ANNUAL SURVEY OF MANUFAC TUftERS AND USDOC. I CURRENT SURVEY OF BUS I NESS 1 1976 1 
l l N l l  DEMAND F<EFEHENCE-USDOC.I I~~~ ANNUAL SURVEY OF PlANUFAClUnES-FUELS AND ELEC ENERGY CONSUMED1 
ETF Il: IENCY REFERENCE- BNL IN'IERNAI. DATA 
SA'IO17AT I ON REFERENCE- BNL I N  IERNAI. DAl  A 
TECH FRAC REFERENCE- SAME AS U N l l  DEMAND REFERENCE 

SUBSEC'1017- S IC 24 
BAS I !S REFERENCE- USDOC. 1976 ANNUAL SURVEY OF MANUFAC'IUHERS AND USDOC.1CURRENT S!JRVEY OF BUSINESSI(1976) 
U N l l  DEMAND REFERENCE-USDOC.11976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMEDt 
EFFII:IENCY REFERENCE- BkL INTERNAL DATA 
SAlIJI?AT ION REFERENCE- BKL INIERNAL DATA 
IECII  FRAC REFERENCE- SAME AS UNIT DEMAND REFERENCE 

SUIISCC TOR- SIC 25 
BASI!; REFERENCE- . USDOC. 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC.ICURRENT SURVEY OF BUSINESSt(1976) 
LJNII DEMAND REFERENCE-~SDOC,11976 ANNUAL SURVEY OF MANUFAClURES-FUELS AND ELEC ENERGY CONSUMED1 
EFF 11: IENCY REFERENCE- BNL IN'IERNAI. DATA 
SATURATION REFERENCE- BNL'INTERNAL DATA 

. TECtl FRAC REFERENCE- SAME AS UNlT DEMAND REFERENCE 

SUBSEC IOR- SIC 2 6  
BAS I!; HEFERENCE-. UWOC. 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC.1CURRENT SURVEY OF BUSINESS1 ( 1 9 7 6 )  
UNIT DEMAND REFERENCE-UY)OC. I I ~~~  ANNUAL SURVEY OF,MANUFACTURES-FUELS AND ELEC ENEfiGY CONSUMEDl 
EFFICIENCY REFERENCE- E N  INTERNAL DATA 
SA'IUI3AT I ON REFERENCE- E N  I NTERNAL DATA 
TECH FRAC REFERENCE- SAME AS UNIT DEMAND REFERENCE 

SUBSEC [OR- SIC 2 7  
BAS I!; REFERENCE- USDOC. 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC,lCURRENT SURVEY OF BUSINESS1(1976) 
lJNlT DEMAND REFERENCE-USDOC,I- I~~~ ANNUAL SURVEY OF MANUFACTUHES-FUELS AND ELEC ENERGY CONSUMEDl 
EFF 11: I ENCY REFERENCE- BNL . I NTERNAL.. DAIA ' 

SATUHATION REFERENCE- BNL INTERNAL DATA 
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IECI-1 FRAC RC17ERENCE.- SAiIE AS lJNl T DEYANLI REFEREPICE 

SIIBSEC'IOt?- S IC 20 
BAS I!; REFTI?CNC€- lJSOOC. 19'76 ANWAL SURVEY OF MANUFACTURERS AND USDOC,lCIJRRENT SURVEY OF BUSINESSl(19761 
UN 1 T TJEMhYD IKF  CHE NCE 4JSDOC. 1 19'76 ANNUAL SURVEY OF' MANIJFACTUHES-FUELS AND ELEC ENERG'! CONSUMED 1 

EFF I C I ENCY REI.'EHCNCE - ONL. l N IERNAL DATA 
SA'FIJl?AT I I 3 4  IIt:I-CRENCE - BNL I N l  ERNAI- IIAT A 
TECI-I FRAC REFERCNCC- SAME AS IJNl T DEMAND REfERENCE 

SUd3SEC'IOIi'- SIC 30 
BASI!; HEFf IlENCE- USDOC, 1976 ANNUAL SURVEY OF MANUF ACTURE:RS AND USDOC , I CURRENT SURVEY OF BUS I NESS 1 ( 1976 
UNl  I DEMAND HEFEREt.ICE-(USDOC. 11976 hNMJkL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERG'( CONSUMED1 
CFF I I: I ENCY REFEREFJCE - RNL I N  FERNAI. DATA 
SATURAT ION I?EI"ERENCC- BNL l N IERNAL DATA 
'I'ECI-I FrtAC HETCRENCL- SAME A5 UN I 'F DEVIAEID REF EI'tENCE 

SUBSEC'IOH- S IC 31 
BASI!; RCFCK1:NCE- ;USDOC. 1976 ANWAL SURVEY OF MANlJFAClURfRS AND USDOC.ICUHRENT SURVEY OF BUSINESS1 (19761 
IJN I 1 DEMnNI) RIIF EI'KNCE -0SDOC. 1 1'376' ANMJAL SlJRVEY OF MANUF AC I URES-FUELS AND ELEC ENERGi CONSUMED 1 

EFF I (: IENCY RETEREEJCE- ,UNL l N l EHNAL DATA 
SATlJl?AT I ON l?C17CRENCE- O N  l N l  ERNAL DAl A 
TECIl FRAC REFERENCE- SAME AS UNlT DEMAND REFERENCE 

. SUBSECSOR- SIC 32 1 
BAS I!; IIEFERENCE- USDOC. 1976 XNbUP.L SURVEY OF MANUFACTURERS AND USDOC-, I CI.IRREN'I SURVEY OF BUS I NESS I ( 1976) 
UNlT DCMWD REFERENCE-USDOC.llri76 ANNUAL SURVEY Of MANUFACTURES-FUEL5 AND CLEC ENERGY CONSUMED1 
EF F l C  IENZY REFERENCE- ONL INTERNAL DPTA 
SATUl?AT I CN REFERENCE- BNL l NTERNAL DATA 
TL'C1.I FHAC REFERENCE- SAME AS UNlT DEMAND REFERENCE 

SUBSECTOR- SIC 33 
BASIS REFERENCE- USDOC. 1976 4NNUkL SURVEY OF MANUFACTURERS AND USDOC,ICIJRRENT SURVEY OF BUSINESS1(1976) 
UNlT DEMc.ND REFERENCE-USDOC.11976 4NHUkL SURVEY OF' MANUFACTURES-FUELS AND ELEC ENERGY CONSUMEDl 
EFF I I: I ENC Y REFERENCE - BNL l NTERNAL DLTA 
SATlJIi'A'I I TIN REFERENCE- BNL INTERNAL DATA 
TECtI FRAZ REFERENCE- SAME AS UNlT DEMAND REFERENIZE 

SllBSEC [OR- S IC 34 
OASIS RE=ERENCE- USDOC. 1976 4NPJUAL SURVEY OF MANUFACTURERS AND USDOC.1CURRENT SURVEY OF BUSINESS1 (1976 )  
UNlT DEWND REFERENCE-USDOC,11976 4NPJUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMEDl 
E F F I Z I E K Y  REFERENCE- BNL INTERNAL DATA 
S.4TUlIAT 13N REFEREIVCE- BNL INTERNAL DATA 
TECH FRA, REFERENCE- SAME AS UNlT DEMAND REFERENCE 

SUBSECIOR- SIC 35 
84515 REFERENCE- USDOC. 1976 AN~JUAL.SURVEY OF MANUFACTURERS AND USDOC,ICURRENT SURVEY OF BUSINESS1(19761 
UNlT DEtKND REFERENCE-USDOC. 1 1976 ANt4UAL SURVEY OF MANUFACTURES-FIJELS AND ELEC ENERGY CONSUMED1 
EFF I C I E C Y  REFERENCE- BNL INTERNAL DATA 
S4TUi7AT I [IN REFERENCE- BNL INTERNAL DATA 
TECI-I FRAC REFERENCE- SAME AS UNlT DEMAND REFERENCE 
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SU13SCCI'OR- SIC 36 
BAS I S  IEI-CRENCC - IJSDOC. 1976 ANNUAL SURVEY OF MANUFACrClRERS AND USDOC.ICURRENT SURVEY'OF BUSINESS! ( 1976 )  ' 
UN I 1  DEPIANO l7EF-ERENCE -I!SDOC. 1 1976 ANNUAL SURVEY OF MANUF AC TURES-FUEI-S AND ELEC CbJERGY CONSllMED 1 

CFF lC  IENCY III~TEIIENCE- BNL INlERNAL DATA 
SP I'IJIIAT I ON IEFERENCE - BNI. I N  I E17NAL DATA 
TECH I-RAC I?EfEHENCL'- SANE AS UNl T DEMAND REFERENCE 

SIJOSEC IOR- S IC 37 
BAS 15 IIEFEHENCII-- USC,OC. 1976 ANNUAL SURVEY OF MANUFACTURERS' AND USDOC.ICURRENT SUaVEY OF BUSINESSf(1976) 
U N l l  DEPIAND REFERE.NCE-lISCOC,I 1976 ANNUAL SURVEl OF MANUFACTURES-FUEI.5 AND ELEC ENERGY CONSUMFDI 
E M  lC IEVCY REFC.RENCE-- BNL IN-ERNAL DATA 
SATUHAl ION REFERENCE- BNL INrERNAL DATA 
TECH FR4C REFCRENCE- CiATL AS UNiT DEMAND REFERENCE 

SIJBSCIC IOR- 3 I C 38 
BAS 1'5 IIEFERCNCE - USTAC. 1976 ANNUAL SURVEY OF MANUFACTURCRS AND USDOC.ICURIIENT SURVEY OF BUSINESS10976) 
UNI I' 'EMAND HEFEHTNCE-USMC.I 1976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMEDl 
CFF 1 C 1 ENCY REFERENCE- BNI- I PITERNAI. DATA 
SA-I'URAT I ON Ctf FEHENCE - BNI-. l PI1 ERNAL DA 1 A 
TECH FH.1C REFERENCE- S A M  AS UNIT DEMAND REFERENCE 

SIJHSECIOR- SIC 39 
BAS 15 REFERENCE - IJSU)C. 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC,ICURRENT SURVEY OF BUSINESS1 ( 1 9 7 6 )  
lJNlT OEtlAND REFERFNCE-USWC.11976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMEDl 
EFFICIENCY REFERENCE- BNL INTERNAL DATA 
SPTURA1' I ON REI-ERENCE- BNL I t4TERNAL DATA 
TECH FRAC REFERENCE- SAFE AS UI4IT DEMAND REFERENCE 
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SIJBSEC'IOR- 1.1 I G1.i Ft'l SE 
BAS I !; fiEFEt7ENCE - NYSLiCIC . II.IOIJSEtlOLD PHOL,EC r 10145 FOR NYS-- 1978 1 AND I POPIJL-AT ION PROJNS FIIR NYS-- 19781 
UNl l DEMAtdI) REFUtCNCE-MODIF IED FOR NYS USINC P'JG DEG DAYS AND DWELLING S l  ZE FROM BNL . IFUTURC RESJCOM ENERGY DEM I N  THE NE* 
EFF It: IENCY HEt-El*-NCE- UNIL . ISCNJHCCOOOK FOR ENEF!GY ASSESSMENT I (BNL504831 
SA'l!JI?ATION HEFEGCNCE- IN-ERJTlLATED FROM 1.fU.fURE. RESJCOM ENERGY DEM118NL505521.NYS. INYS STAIISTICAL YEARBOOK1(19771.AND U'  
1'ECI.I FRAC Rk:FE:RKNCE- USDOC, lDE1 A I LED HOUSING 1:I-IARS--NYS. 1970 1 + USDOC. 1CtiARS Of' NEW HOUSINfl>( 197 1-61 1 W I  Ttt NYS CONS1 DATA 

SIJBSEC TOR- LOW )DENS I 1 Y 
BASIS REFERENCE- NY!;I)OC. 11-IOCISEH0I.D PRD,!ECil l ONS FOR NYS-- 1978 1 AND IPOWLAT ION PROJNS FOR NYS-- 19781 
lJNl l DEMAND l?EFEfIENCE-MODIF IED FOR NYS (JSDNC; AVG UEG DAYS AND DWEI..I. ING S l  ZE FROM BNL. IFUTUR'L RESJCOM ENERGY IjEM I N  THE NE* 
EFF I C  IENCY RCFC6ENCE- HNI.. 150UTtCEBDOK FOR EIJER3Y ASSESSIYENT I lBNL504831 
SAT!JRAI ION REFEGENCE - INTERKpLATED FROM l~'lJlIJR5 RESJCOM ENERGY DEMl tBN1..505521 .NYS. 'NYS SI'A 1 I S'I ICAL YEARBOOK 1 ( 1977 I ,AND U' 
TEC1.I FRAC I<EFERENCE- USDOC. 8 DE IA  I1.E.D tlOU5ING 3-1ARS- -NYS. 1970 1 + USDOC. I CHARS OF NEW tlOUS I N; ( 197 1-6 I 1 W l TH NYS CONS r DATA 

SUBSES I'OH- LOW R l SC 
BAS4 S REFERENCE- NYSDOC II~IDUSEtiOLD P?OJECT IONS FOR NYS-- 19781 AND 1 PORlLAl  l ON PROJNS FDR NYS-- 1978 1 

UNl r IIEPIAND REFERENCE-MODIF IED FOR NYS USING AVG DEG DAYS ANI) DWELL ING S l  ZE FROM BNL . IFUTIJRE RESdCOM ENERGY OEM I N  TliE NE' 
Et'F I C IENCY REFEFENCE - O M .  1 WURCEBOOK FOR ZHERS'I ASSESSPIENT I (8NL50483) 
SATURAklON AEFEFENCE- IN'IEFiFOLATED FGOM fTUTURZ RESJCOM ENERGY DEMI (BNL505YI .NYS.  lNYS STA'IISTICAL YEAHBOOK1l19771.AND U* 
TECt1 FRAC REFERENCE- USDOC.:DETAILEG HOUSING ZIiARS--NYS.19701 + USDOC.ICHARS OF NEbI kIOUSING( 1971-611 W1TI.t NYS CONST DATA 

5UBSE2 IOR- MOB.CLE IiOMES 
BASIS REFERENCE- NYSMC .11-IOUSEliOI. D WOJECT IONS TOR NYS-- 1978 1 AND 1 POPULAT l ON PROJNS FOR NYS-- 1978 1 

UNl l DEMANI) REFERENCE-MODIFIED FOR NYCs USING AVG DEG DAYS AND DWELLING S lZE  FROM UNL. IFUTIJM RESJCOII ENERGY DEM I N  THE NE* 
EFF I C I ENCY IIEFEz:ENCE- BNL .I COURCEBUOK FOR EPIEWY ASSCSSMENT l BNL.50483) 
SAT JHAT ION HEFE ZENCE- INTERFOLA'IED FROM IFUSIJE RESJI:OM ENERGY DEMl (BNL505521 .NYS. I FIYS Sl 'AI  I 5'1 ICAL YEARBOOK 1 ( 1977) .AND U4 
TECd t-RAC REFERENCE- USIOC . IDETA ILED IiOuSltJG CHARS- -NYS, 1970 1 + USDOC, I CIiARS OF NEW HOUS lr'C,l 197 1 .-61 1 W I TH NYS CONST DATA 

SOOSEC I'OR- S I M;I-E FAM I L f  
BAS1 '5 REFERENCE- NYSDOC: . I tlOUSEIiOLD PROJECT l ONS FOR NYS-- 1978 1 AND I POFULAT I ON PROJNS t-OR NYS-- 1978 1 

UNIT DEMAND F ~ E ~ T H E N C E - ~ 0 3 1 ~  150 FOR NYS USING ZVG DEG DAYS AND DWELLING S lZE FROM BNL. IFUTUT* RESJCOM ENERGY   EM I N  THE NE* 
EFFICIENCY REFCRENCE- BFL,~SflIURCEBOOK FOG EMEFGY ASSCSSMENTI (BNL50483) 
SATURATION REFERENCE- ItlTERPOLATED FROM 1FUTUFE RESJ~:OM ENERGY DEMI (BNL505521,NYS. lNYS S'IA'IISTICAL YEARBOOKI(IY771,AHD U *  
TEQI FRAC HEFEEIJCE- USDOC. IDETA I I-ED tiOL'S I NG CHARS- -NYS, 1970 1 + USDOC, I CIiP.RS OF NEW IiOUS I h(;( 197 1-61 I WITH NYS CONST DATA 
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SUOSEC rim- A I rt t . ~ x  I GI I I' 
BAS 13 HEI.'EHENCE - IIESIL3UA!- FROM MOllOR FUEL CONSUMP I N  NYS. AB1.RAC.IED FROM 1976 IEIIERAI- HIGHWAY ADMlN DArA 
IJN I T IXTMAND (?El-EIIENCC -MOD I F  I ED FROM SYS DES 1 GN CONCEPTS. 1 'I'RANSP ENERGY CONSIJMP J CONSERV OPT l ON5 I N  TtiE NE 1 1 BW50544 1 
EFF 111 IENCY HEFEI?I:NCE - ASSUMED 
SAl'UHAT 1014 REF'CIIIINCE - ASSIJI-1E.D . 
TECll I'RAC RI:Tl:RCNCE - SAME AS BAS1 S REFERENCE 

SIJDSEC IU(?- A It? PASS 
BAS I I; HEFEI?lLNCE- AIR TRANS ASSOC.~DOMESI'IC INDIJS PASS DEM F~RECASTIJ I INTL AIR TRAVEL. PASS DEM FORECA3T-US1 
UNI T UCMANI) Iif I-El7ENCE-MOD I F I ED f ROM SYS DES 1CI.I CONCEP I S  . I TRANSP ENERGY CONSIJI'IP 4 CONSERV OPT I ON5 I N  THE NE I ( BW505'i4 ) 

CI-F ICICNCY RCFERCNCE- ASSlJllf 0 
SATLJRAT 1 ON HEFEl3ENCE - ASSUMED 
TCCI.1 FRAC HI-f CCIENCC- SAME AS BAS 1 S REFERENCE 

SUBSECT@?- AU10 
BAS 13 REFERENCII - IJSDOT,I~-IIGI-(WAY STATS 19751 AND PIYSDOT.IAUIO ENERGY USE-- A BASELINE PROJN FOR NYSiPPRI33J 1 

UN I I IEMANII HCF KIIENCE..MOD I F I ED FROM SYS ljES I GN CONCEPTS. I THANSP ENERGY CONSIJMP 4 CONSERV OfST IONS I N  THE NE I (BNl-505Ll'i 
EFF I C IENCY RCFEHENCE - ASSLIMED 
SATURAT I ON RBI ERC:NCE- ASSUMED 
TECbI FRAC REFERCNCE- SAME AS BASlS REFERENCE 

SIJBSEC I OW: OIJS 
BAS 15 HEFEHITNCE- RESIDUAL FROM MOTOR FUEL CONSUMP I N  NYS. AB-IRACTED FROM 1976 FEDEIIAI. HlGllWAY ADMlN DATA 
LJNI T OEMAND RLFElitNCE--MODIF IED FROM SYS DES I GN CONCEPTS. I TRANSP ENERGY CONSUMP J CONSERV OPT 1 ONS I N  THE NE 1 (BNL505'i1t 1 
EFFICIENCY REFERENCE- ASSUMED 
SA1 URAT I ON REFERCNCE - 4SSUMED 
TECH rRAC REFEREEICE- SAME AS BASIS REFERENCE 

SIJUSEC I'CU?- HA l L 
.BASIS AEFERENCE- ELECTRIC 1 TY CONSUEIPT ION FOR TRANSPORT FFtOM NYPP 1'19-B RKPORT ( 1977 J 
UNlT DEMAND REFERENCE-MODIFIED FROM SYS DESIGN CONCEPTS.lTRANSP ENERGY CONSUMP J CONSERV OPTIONS I N  THE N€t(BNL5054'1) 
EFFICIENCY REFERENCE' ASSUMED 
SATU3ATION IIEFERENCE- ASSUMED 
TECI.1 FRAC REFERENCE- SAME AS BASIS REFERENCE 

SUUSECTOR- RAIL  FREIGHT 
BAS I s REFERENCE- ELECTRICITY CONSUMPTION FOR TRANSPORT FROM FJYPP 1119-B REPORT ( 1 9 7 7 ~  
UNlT DEMAND REFERENCE-MODIFIEO FROM SYS DESIGN CONCEPTS.l'I'RANSP ENEHGY CONSUMP 4 CONSERV OPTIONS I N  THE NEl (BNL505'iLl) 
EFFIZIENCY HEFERENCE- ASSUMEC 
SATURAT 1 ON REF EHENCE- ASSUMEO 
TECH FRAC REFERENCE- SAME AS BASIS REFERENCE 

SUBSEC TGR- TRUCK 
BASIS REFERENCE- RESIDUAL FROM MOTOR FUEL CONSUMP I N  NYS. ABTRACTED FROM 1976 FEDERAL HIGHWAY ADMlN DATA 
UNlT DEMAND REFERENCE-FIODIF'IM FROM SYS DESIGN CONCEPTS.ITR4NSP ENERGY CONSUMP J CONSERV OPTIONS I N  THE NE1(BNL505'lLi) 
EFF I C I ENCY REFERENCE- ASSUMEC 
SATU24TION REFERENCE- ASSUMEO 
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'IECli FI'4AC FI1FERENCC.- SA'IC 1.5 BASIS PC~CRENCE 

SUUSEC [ON- tlA IFR  
BAS I !S CiCI-EIZ:IINCC-. BUi.l&t:l? F lJEL CONSUrlP FROM &DOE. IENERGY DATA REPORTS-- SALES OF FUEL OIL 4 KEROSENE 1 1 1976) 
UNI I DEMAND RECE:HCNU--IIO*3IF IEO FROM SYS DESIGN CONCEPTS. I TRAkSP ENEHGY CONSUMP ; CONSECV OPT IONS I N  THE NE I lBNL50594 1 
EF' 11: l ENCY HEFLRIiNCE- ASSUMED 
SA lUliAT ION IqEFCRCNCC- ASUI.IED 
I C C I I  FRAC I?EFEl?EN(:E - SAPIE AS UASl S PEFIIIENCE 



AGR I CUL TURF . 
SCE-NARIO- BASE CASE 4 / 0 1  /Fl YEAR- 1976 

SOBSEC'l'CU GENERAL 
CND-USE EI.ECIR IC I I 'Y  
UN l T DEMAND 3 0 . 7  1 SAl  UEAI I ON 1 .000  
BAS 1 S 5t3.00 IE3  FAfiMS 

' 1 ECI.INOI.OGY FlJEL TECH ITRAC EFF FUEL DEM 
CI.ECTIIICITY EI.ECTRICITY EB.00 1 .00  1781.2  

SUBSECI(:R GENERAL 
END -USE PROPANE 
UN l l DEPtAND 10.91 SAlUFATlON 1 .000 
HAS l S 5 3 . 0 0  IE3  FAEMS 
TECk1NOI-CtGY FUEL TECH FHAC EFF FUEL DEM 

l"I?OPANE 0 I L EB.00 .65 9 7 3 . 5  

SUBSECTOR CROPS 
CND-USE ALL CHOPS 
UN l T DEMANI) .37  SA IIJRA'I ION 1 ,000  
BASIS 5100 .00  IE3  ACRES 
TECkINOLOGY FUEL TECH FRAC EFT FUEL DEM 

GAS TECIi 0 I L 5100.00  . 2 0  9435.0 

SUBSECTOH L I VES'TOCK 
END-USE ALL STOCK 
UNI 'I MMAND . I 7  SATINATION 1 .000  
BAS I S-- 2095 .00  l E 3  HEAD 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

GAS TECH 0 I L 2095.00  .20  1780.7 



COYMI IcC I AL 
SCENARI(:I- BASE ::AS[. 8 i / 0 1 ' 7 9  YEAR- 1976 

SU8SEC.l OR HOSP l TALS 
END--USE A IR COND 
UNIT DEMAND '1'1 . 00 SATlJI?AT I ON 1 .000  
BAS I S 208 .70  l E 6  SO 1-T 
TECHNOLOGY FUEL TECtl FHAC EFF . F UEI- DEM 

VAP COMP GAS GAS 7 . 5 1  1 .80  183.6  
VAP COMP E L *  €1-ECTRICITY 201 .19  3 . 0 0  2950 .8  
SOLAR Sol- AR .OO 1 .OO .O 

SUBSECTOR HOSPITALS 
END-USE APP-4UX EQUIP 
UNIT DEMAND 4 0 . 0 0  S A ~ U R ~  I ION 1 . 000  
BAS IS 208 .70  I E ~  sa -r 
TECHNOLOGY FUEL TECH F3AC EFF FUEL DEM 

AGG TECH ELECTRICITY 203 .70  l . O O  8348.0  

SUBSECTOR HOSP l T ALS 
END-USE LIGHTING 
UNIT DEMAND 31 .30  SATURA'IION 1.000 
BAS l S 208.70  I E 6  SO FT 
TECHNOLOGY F ~ L  TECH FRAC EF F F~JEL OEM 

FLUOR-INCAN ELECTRICITY 2133.70 i .OO 6532.3  

SUBSEC TOR HOSP I T AI-S 
END-USE SPACE. HEAT 
UNIT DEMAND 152.00 SATL;mlION 1 .000 
BAS l S 208 .70  I E 6  SQ FT 
TECHNi3LOGY FUEI. TECIi tmAC EFF FUEL DEM 

O IL  BURFIER 0 I L  1!?1.~+4 . 5 2  t~51L13.4 
GAS BURIVER GAS 21.31  .53 8 9 7 8 . 0  
MISC-TEs^ll STEAM 18 .78  . 6 5  4392.3  
SOLAR SOLAR .OO 1 .00  .O 
ELEC RESIST ELECTRICITY 4 . 1 7  1 .OO 63'1 . 4  
HEAT PUMP ELECTRICITY .oo 2 .00  .o 

SUBSECTOR HOSPITALS 
END-lkF I4ATER HEAT . --- - - 

U N l l  DEMAND 14.10  SATUPATION 1.000 
BAS I S  208 .70  IE6  SQ f l  
TECtitJOLOGY FllFL TECI-1 FRAC EFF FUEL OEM 

GAS BUWER GAS I L I  . 9 2  .70  2858 .6  
ELEC RESIST ELECTRICITY '0.96 1 .OO 1000.5  
Sol-AR SOLAR .oo 1 .oo .O 
OIL  BCJRI.IER 0 I L .OO . 6 3  .O 



SIIUSEC'I'OR. OFF ICE 
El-Il3-0SE A117 1ONI) 
ON I 1  DEMAI4) 5 .  0 A I l l  I I . OCIO 
BAS l S L16'1 . 2 0  I CCi (.;(I :I' b' 
TECkINOLOG'I Cm.1- l ( : l  C EFt' FlJCL IIEM 

VAP COMP GAS GAS 1l5.71 1 . 80  32It .9 
VAP COMP El.: EI.EC 117lC l I"{ I I 3 .00  5220 .8  
SOL AR SCC.AR .~IO I .no . O  

StIHSCC I'OR OI'F I'CE 
END-USC A IV -  AlJX I~OLI 11' 
lJN l T ISEMP.tJD I 2 . 2 0  SAIIl I iA-ION 1 .On0 
BAS I s ~IUI .~ I I  11.6 50 r . .  
T 1.-Cl-iNOI-OG" F O E  I. I1:CI.l I - I~AC EF F F-UEL. DEPl 

AbG 'I E CI.1 El.fCll?l(: l  l Y  '15'1 . I1 t  l . 00  5 6 6 2 . 5  

BASIS - IIG~I.;?LI 1 l : r jSOFI '  
TL:CI INOLOGd I'IJCL. I1;CI-l f17.K EFF FUEL OEM 

StJBSEC I OR OI'F ICE  
END-l6E SPACE l lE A T 
ON I I IIEMAPID 1112. no  SATURA:I ION I .ooo 
BAS I S I 2 I E6 SO F 'I 
TECI-INOI.OGf FUEI.. TECIi FFUC EFF FlJEL OEM 

O I L BlJF<NCR OIL  343.51  . 52  93804.1  
GAS BlJRNER GAS 6 9 . 6 3  . 53  18655.6  
MISC-TECH s r F  AM 4 1 . 7 8  . 6 5  9 1 2 6 . 9  
SOL Af4 SOLAR .OO 1 .00  .O 

SUBSECTOR OFF ICE 
END-USE WAlER IIEAI 
UNl 1 DEMAND 17 00  SATURATION 1 .000 
BAS l S 4 6 t ~ . 2 0  I t 6  SQ FT 
TECtiNOLCJG'/ FUEL 1ECH FRAC EFF FUEL DEM 

GAS BURNER GAS 315.62  . 70  7665 0 
ELEC RES lS i  ELECTHICITY 1 5 7 8 3  1 .00  2683 .1  
SOLAR SOL AR .OO 1 .OO .O 
OIL BURNER OIL .OO . 6 3  .O 

SUBSECTOH RETAIL 
END-USE AIR CON0 
UNIT DEMAND 3 0 . 0 0  SATURAT ION 1 ,000 
'BAS I S  523 .50  I E 6  SQ FT 
TECHNOLOGY FUEL TECH FRAC . EFF ' FOEL DEM 

VAP COMP GAS GAS 18 .85  1 .BO 3 9 7 . 9  
VAP COMP EL'  ELECTRICITY 50'1.65 3 .00  6 3 9 2 . 3  
SOLAR SOLAR .OO 1 .OO . .O 

SUBSECTOR RE T A l L 
END-USE APP-AUX EQUIP 
UNl T DEPlAND 13.40  SATURATION 1.000 
BAS l S 523 .50  I E 6  SQ FT 
TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM 

AGG TECIi ELECI'RlCl TY 523.50 1 .OO 7019 .9  

SUBSECTOR RETAIL 
END-USE L IGtII' ING 
UNIT DEMAND 16.60  SATURATIO14, 1.000 
BAS I S  523 .50  1E6 SQ FT 
TECbINOLOGY FUEL TECH FRAC EFF FUEL DEM 

FLUOR-INCAN ELECTRICITY 523.50  i .OO 8690.1  

- - - - - - - 

END-USE SPACE -HEAT 
UNI T DEMAND 79 .00  SATURATION 1 .000  
BASIS 523 .50  IE6  SQ FT . 
TECHNOLOGY FUEL TECIi FHAC EFF FUEL OEM 

OIL-BURNER OIL 
GAS BURNER GAS 
MISC-TECH . STEAM 
SOLAR SOLAR .bO I .OO . O  
E L ~ C R C S I S T  €1-EC'TRIC!IY 10.47 1 .00  827 .1  
HEAT PUMP ELECTRICITY .OO 2 . 0 0  .O 

SUBSECTOR RETAIL 
END-USE WATER HEAl 
UN l T DEMAND . 17 .00  SATURATION 1 .000  
BAS I S 523 .50  I E 6  SO FT 
TECHNOLOGY FUEL. TECH FRAC EFF FUEL DEN 

GAS BURNER GAS 355 .98  . 70  8645 .2  
ELEC RESIST ELECTRICITY 177.99  1 .00  3025 .0  
SOLAR SOLAR .OO I .  00  .O 
O IL  BURNER O IL  .OO . 6 3  . O  
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5UUSE.C 1011 SCI 100'- 
CN1)-IJSE A 117 C3NI)' 
IJN l T DEMP.EII.) 32.110 .54  1l.lRA' l (jbl .200 
BAS ; S y jx ,  I IE6  '3O I ' 
TECI-INOLOGY FUE- 'I'ci:~.. l - l i ~ C  F FF t'tJE1- DEM 

VAP CDMP GAS GAS 21.11 I,UO l 1 6 . 3  
VA' COMP EL 9 ELF:; I: I r Y I;?H 0 1  3 . 0 0  ~ 3 6 5 . 5  
SOL. AR SOLAR 00 1 .00  .O 

SUBSCC lOR SERB/ ICES 
END-IJSE AIR cobln 
UNIT UEMAND 38 .00  S4TURAT ION ,200  
BAS l S 800 .60  1F6SO FT 
'rECHNOLOGY FlJCL TEZJ-I fHAC EFF FUEL DEM 

VAP COMP GAS GAS 3 .20  1 .80  6 7 . 6  
VAP COIIP EL' El-ECTR IC I I Y 156 .93  3 . 0 0  1987.0  
SOLAR SOLAR .OO 1 .OO .O 

SIJBSECI OR SCHOCl- StJBSEC'IOR SER'J ICES 
EN[)--USE APF-.AlJX COIJ I I' EEID-USE APP-AUX EQUl P 
UN I .I DEMAND 10.60  C;A'IIII<AI I ON ,635 UNIT DEMAND 1 4 . 0 0  91Ui2AI ION .965 
BAS l S 6 5 3 . 1 0  EG 50 F I BAS l S ' 800 .60  I FE SO FT 
TECCINOI..OGY FUEL 1 I' I .  CFF IF 1IEL QtlM TECHNOLOGY FUEL TECH '17AC EFF FUEL DEM 

AGG TECII EI.CCI'ldICIIY '1I1t..72 1 .00  43C4:.0 AGG. ICCtI . ELECTRIC l TY 772.611 1 .OO 10816.9 

SIJDSEC IOR SCHOII. 
FNII-IJSE 1 I (;I I r I FIE 

SUBSECTOR SERVICES 
END-USE L l GrlT l FIG - .. . -- . .  

UN I 'I DEMANL) 16 .60  SA,lURAl ION I . OOE UFI 11 DEMAND 2 2 . 0 0  SAIU3ATION 1 .000 
BAS l S 6 5 3 . 1 0  IEG 50 f l  BAS l S 800.60  IEE SO. Fl' 
'TECUiNOLOGY FlIl3- lCCtl F R4C CTI' .FUEL DEM TECI.INOLOGY FUEL TECH '17AC EFF FUEL DEM . 

FI-UCR- INCAN EI-cc rt; I c I I Y 653.  1 0  I ,011 I oeLt I .4  FLUOR- INCAN ELECTRIC I 'r'v Bi10.66 i .on 1 7 6 1 ~ 1 . 6  

SUBSECTOR SCI IOQ- 
END-US[ SPACE HEAl - - 

(IN I .I. DEMAND 8 0 . 0 0  SATIJHAil l ON 
BAS l S 8652.10 IE6  SQ Fit 
TECkINOI-OGU FllOL TEO4 FHIC 

OIL  B?IRNER O IL  496.01  
GAS BURNER . GAS 97'. 31 
MI SC-- r~c1.1 s I': AM 50 .78  
SOL AR SO- AR . 0 0  

SUSEC TOR SCI.laSL 
END-USE WATERI~EAT 
U N l l  DEMAND 17.00. SA ILJRAT I ON 
BASIS 652 .10  I E 6  SQ FT 
TEOINOLOGY F l l L  TECIi FFAC 

GAS BJRNER GAS 449.  00  
ELEC REs1s.r ELECTRIC I T Y  222.05  
D I L  BURNER 0 IL .OO 

EFF FUEL DEM 
. 5 3  7 6 4 3 2 . 2  
. 5 3  14688.6  
. 6 5  7 2 3 4 . 3  

I .OD .O 

EFF' FUEL DEM 
.-MI 10783.0 

1 .00 3774.9  
. 6 3  .O 

SUBSECTOR SERV l CES . . 
END-USE SPACE I-IEAT 
UNIT DEMAND 79.00  CATIMAT I ON ,965  
BAS l S 800 .60  IEE SQ F i  
TECHEJOLOGY FIJEL ' TECI-I FHAC EFF FUEL OEM 

OILBURNER O IL  592.LtLt 5 2  90005.9  
GAS BuRl4ER GAS 120.09 . 53  17900.2  
MISC-TECH STEAM 7 2 . 0 5  . 6 5  8757 .3  
SOLAR SOLAR .OO 1 .OO .O 
ELEC RESIST ELEC'IRIC ITY 16.0.1 1 .00  12G4.9 
HEAT PllMP ELECTRIC1 TY .OO 2 . 0 0  .O 

SUBSECTOR SERV l CES 
END-USE WATER I-IEAT 
UNIT DEMAND 17.00 SAr(IRATI0N 1.000 
BAS 15 800 .60  IEG SC FT 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

GAS BURNER GAS 9 1 ~ 1 . 4 5  . 70  13222.It 
ELEC RESIST €1-ECTRI C I TY 272 .20  1 .OO 4627 .5  
SOLAR SOLAR .OO 1 .OO . o  
0 I L B1JRNE.R C I L  .OO . 6 3  .O 
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GOVERNMEN I 
SCENA1710- BASE CASE 4 /01 / '79  YEAR- I 9 7 6  

SUUSECI OH OFF l CES 
END-USE AIR CON0 
UN l 1 OEMANO 35 .00  SATlJRATION , 1 .000  
BAS l S 16 .65  IE6  SQ FT 
TECI.INOLOGY FlJEL TECH FRAC EFF FUEL DEPl 

VAP COMP GAS GAS . 6 0  I .BO 11 .6  
VAP COMP EL ' EL.ECl'RIC I1Y 16 .05  3 . 0 0  187 .2  
SOLAR SOLAR .oo 1 .oo .O 

. SIJDSECTOH PASS TRANS SUBSECTOR OFF ICES 
END-USE AIJIOS EE.ID-IJSE APP- AIJX EQIJ l P 
OAS l S . 573.11~1 I E 6  VE-1 MI BAS I S  16 .65  I E 6  SO FT 
UN I I UEM(\NT) 1 .95 SA'lUR4 I I ON I .000 UNl l DEMAND 12.20  SATUHAllON 1.000 
TECI.INOLOGY FUEL TECH F3AC CFF FUEL OEM TECrlNOLOGY FIJEL. TECH F'RAC EFF FUEL DEM 

IN1 COM 011- 5 7 3 . 1 ~ 9  . 20  5579.6 ,  AGG TECH EI.ECI'HIC ITY 16 .65  1 .O 203 .1  

SUDSEClOH OFFICES 
END-USE L IGtI1 ING 
UNl 1 DEMAND 19. L~ 0 SA'IURAT I ON 1 .000 
BAS l S 16 .65  IE6  SO FT 
TECHNOLOGY FIJEI- TECI-I FRAC EFF FUEL DEN 

FLUOR- INCAN ELECIRIC I TY 16 .65  i . 0 0  322 .9  

SUBCJECTCB OFFICES 
END-USE SPACE HEAT 
CN I T MMANO 1112.00 SAIURAT ION 1.000 -- - 
e a s  I s 16 .65  I E ~  SQ FT 
TECHNCLOGY FIJEL TECI-1 FRAC EFF FUEL DEM 

MISC-TECtl STEAM 1 5 0  . 6 5  327 .3  
GAS BURNER GAS 2 . 5 0  .53 6 6 9 . 0  
OIL BURNEF; 0 I L 12 .32  . 52  3363.8  
SOLAR SOI..AR .oo I .OO . o  
HEAT PUMP ELECTRICITY .OO 2 . 0 0  .O 

SUBSECTOR OFF l CES 
END-USE WATER tIEAT 
UN l T DEtlANO 17.00  SATURAT ION 1 .000  
BAS I S  16 .65  I E 6  SQ FT 
TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM 

ELEC RESIST ELECTRICITY 5 . 6 6  1 .OO 9 6 . 2  
GAS BURNER GAS 11.32 .70  2 7 9 . 8  
SOLAR SOLAR .OO 1 .OO .O 



SIJUSECTCIR S 1 C '1) SUBSECTOR SIC 2 2  
CNO-USE ELEC lllil VC END-0SE EI.EC DRI VE 
UN! T IIEMANII 5 . 6 3  S~ l 'UJ?AI IDN 1 1100 UNl 1 DEMAND 6 . 3 2  SAllJRAllON 1 .000 
BAS I 5  I 5 Y .  OG % Mior- VAl Alli) I 6 i n  1 ' BASIS l126 .~13 $ MIL VAL ADD 167%) 
TECklNOLOGY F I K L  TL  -I I FI3AC I-FF .l'UJEL DEN TECCINOLOGY F lJEL lECtl FRAC EFF FUEL OEM 

AC MOTOR EI:ECTl'tICI I d  1552.11U l , . i ~ U  0691 . 6  AC MOTOR €1-ECTHIC I l Y  '126.43 1 .00  2695.0  

SUIISECI'OR SIC 2 0  SUDSECTOF S I C  2 2  
END-USE PROCESS I-IE AT END-USE PROOISC I IEA I' 

ON I 'I DEMAND 11.01.1 U I I ! I IA I ION  1.OC'O CIN I T DEMP.ND 7 . 8 9  SAlURATlON 1.000 
RAS l S 1 5 ~ 2 . 0 8  B.MII- VAI. AOD 16781 BAS 1 S 426. l13 !3 MIL VAL. ADD 1678) 
rECI-lNOI-OGY FIJEI. 1-tX1.I FHAC EFF FIJEL DEM TECHNOLOGY FUEL lECH FRAC EFF FUEL OEM 

COAL BURNER CCAI.. L62. f j5 . 73  2568. l1  COAL BURNER COAL. F i l .O l  . 70  5 7 5 . 0  
GAS BUllNER C,? S I t 57 .  17 .54 7 8 8 6 . 2  GAS BURNER GAS 1.07.95 .64 1330.8 
0 11.. UlJHNER ONL 932.06  . i B  15132.3  O IL  BUf4NER '01 L 267.118 . 6 8  3103 .6  

SCOSECTOR S I C  2 3  
. Em.-USE ELEC DRIVE 
11N I T  DEPlAM 2 . 3  541Ol?AI ION '1 .000 
BAS l 5 2 2 6 1 ~ . 2 5  % n l L  VAL A011 (€7'61 
TECI-INOLOGY FUEL TESII FliAC EFF FClEL UEM 

AC r .o ' ro~ E!I.ECIRICI;Y ~ 6 ~ 1 . 2 5  I .OD 5 3 8 8 . 9  

S1.113SECTCiR SIC 2 3  
END-USE PROZES; kIEA'- 
CINI T DEMAND - . 3 2  SATURATION 1 .000  
BAS l S 2 2 3 1 . 2 5  $ H l L  VAL ADD (67%)  
TECHNOLOG? FUEL TECH FRAC EFF FUEL DEN 

COAL BURNER C3AL . 0 0  701 .O 
GAS BURNER 6.15 
OIL  BURNER O IL  

SUBSECTOH s IC 2 r  
END-USE ELEC DRIVE 
U N l l  DEMAND 9 . 3 3  SAIURA I ION 1.000 
BAS l S 114.7E $ MIL VAL ADD 167%) 
TECI-INOLOGY FUEL ~ E C H  FRAC EFT FUEL DCM 

AC MOTOR ELEClRlClTY 114.78  l .OO 1070.9  

SUBSECTOR SIC 24 
END-USE PROCESS HEAT 
UNIT DEM4ND 6 . 8 3  SATURATION 1.000 
BAS l S 11l1.78 $ M I L  VAL ADD 1678) . 
TECHIJOLOGY FUEL TECH FRAC EFF FUEL OEM 

COAL BURNER COAL 24 .90  . 70  2 2 3 . 0  
GP.S BURNER GAS , 2 0 . 7 6  .64 306 .9  
O IL  BURNER OIL  6 1  . I 2  . 6 8  6 1 3 . 9  



SUBSEC'IOR SIC 25 
Em-USE ELEC DRIVE 
UNl T DEMAW3 3.00 SAlURAllON 1.000 
BAS l S 288.27 YI MII. VAL ADD 167%) 
TECHNOI-OG'f FUEL TECbI F17AE EFF FUEL OEM 

AC MOlOR ELECTRICITY 288.27 1.00 864.8 

SIIBSEClOR SIC 25 
END-USE PROCESS tIEA'I 
UNl T DEMAN) 4 .25 SAIIJRAl ION 1 .000 
BASIS 288.27 8; MIL VAL A I l l  (67%) 
TFCklNOLOGY FUEL lECI-1 F RPC EFF FUEL OEM 

COAL BURNER COAL 71.07 .70  It31.5 
GAS BIJRNER GAS 92  .:57 .6'1 614.7 
OILBURMI? OIL 12l1.63 .68  778 .9  

!;UBSEC'I OR SIC 2 7  
END-USE ELEC DRIVE 
UNl T DEMAKD . 1 .62 SATUI3AIION I.OUO 
BAS l S 3 1 ~ 3 L ~ . 0 0  S MIL VAL ADD (67% 1 
TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM 

kC MOTOR ELECTRICITY 31~34.00 1.00 5569.9 

SIJBSECTOR S IC 27 
END-USE PROCESS tlEAT 
UN l T DEFlAMD 1 . 4 8  ~ A T U R A T I O N  1.000 
BAS l S 3434.00 % l l l L  VAL ADD (67%) 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

COAL BURNER COAL 2230.75 .70 4716.4 
GAS BURNER GAS 620.15 .64 1434.1 
OIL BURNER OIL 583.10 .6B 1269.1 

SUBSECTOR 5 1C 26 

BAS 1 S 615.10 S MIL VAL ADD (67%) 
TECHNOLOGY f UEL TECH FRAC EFF FUEL DEM 

AC MOTOR ELECTRICITY 615.18 I .OO 9262.6 

SUBSECTOR SIC 26 
END-USE PROCESS HEAT 
UNl T DEMAM 40.49 SATU17A I I ON 1 ,000 
BAS 1 S 615.18 % MIL VAI. AL3D (678)  

! 

TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 
COAL BURNER COAL 100.59 .70 5B18.1t 
GAS 6URNER GAS 48.55 .64 3071.5 
OIL BURNER 0 I L '166.0~1 .6B 27799.9 

SUBSECTOR SIC 28  
END-USE ELEC DRIVE 
UNIT DEEAND 7 .00  SATURATION 1.000 
BAS l S 1608.2q $ MIL VAL ADD (67%) 
TECHNOLOGY FUEL TECH FRAC EFF FUEL UEM 

AC MOTOR ELECTRICITY 1608.24 1.00 11257.7 

SUBSECTOR SIC 29 
END-USE FEELSTOCK 
UNIT DEMAND 79.33 SATURATION 1.000 
BAS I S 1608.24 % MIL VAL ADD (6781 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

PETROCHEM F EEDSTOCK 1608.24 1.00 127581.7 

SUBSECTOR SIC 28 
END-USE PROCESS HEAT 
UNl T DEMAND 22.54 SATURATION 1.000 
BAS I S 1608.24 '5 MIL VAL. ADD (67%) 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

COAL BURNER COAL 598.01 .70 19255.9 
GAS BURNER .GAS 357.56 .64 12592.0 
OIL BURNER OIL 652.66 .68  21633.8 



SOI'lSEC I'OR SIC 31i 
. END--IISE El-EC IIRI vC: 

ON l 1 DEMANO 10.  36  lIJRA l' I ON 1 .0110 
BAS l S - 16 .93  3 MII. VAL. AU!) l6'781 
TCCI-NOI..OGY FUEL 'IECI.1 FRAC l : F F  fl!L1 OEM 
~i MOTOR ELECIHICII'Y 'I l l j . 9 3 .  1 .UO l t319 .4  

SUBSI:ClOfi S IC XI 
ENI) - IJSE PROCESS IdE A'l 
UNI.l DEMAND 7 . 5 9  SA'IlIHA l l OtJ I . OUU 
BASIS ' i  16 9 3  j, M I L  VAI. .4Cll) 16'7%) 
TECI-NOLOGY C'UEL lECl l  TRAC CFF I'Clfil- OEM 

COAL. EWRNER CON- 577.09 . -10 6 2 7 . 7  
GAS BCRNER GAS .?76.20 .6'1 i 2 7 5 . 6  
O IL  BIRNER 0 I L 2 . 8  .6E 92'1 . 6  

SUEEC [OR SIC 22 
END-USE ELEC OR1 YE 
U N l l  DEMAND 1 1 . 2 5  SATCR4110N 1 .000 
BAS US 513.01t 5 MII- VAL AIID (67%)  
TECbINOI-OGY FUEL 1ECI.I FHAC . EFF TIJEL. OEM 

AC MOlOR E L E ~ ~ T R I C I I Y  513.0L t  l .OO 5771 . - I  

S(JHSECI0R SIC 3 
END-USE PROCESS ilCA1 
lJN l T DEMAND 4 3 . 0 7  SATbRATION 1 .000  
0P.S . S S13.01r 6 MI.. VAL ADD ( 6 7 5 )  
TE:CliNOLOGY FUEL TECH FRAC EFF f LCL OEM 

COAL BURNER COAL 250 .07  . 7 0  15S35.7 
GAS BURNER GAS 170.43  .64 l l r 6 9 . 4  
011- BURNER 0 I L 91 .74  . 6 0  5810 .6  

SUBSEClOR SIC 31 
END-USE ELEC DRIVE 
UN l 1 IIEMAFID 5 . 9 1  SP.TURArION 1 .000 
BAS I S 2 3 3 .  I L t  B M IL  VAL ADD 1678) 
TECHNOLOGY FUEL TCCI.1 WAC EFF f-UEL DCM 

AC MOTOR €1-ECIRICITY 233.14  1 .00  1377.9 

SUBSECTOR SIC 31 
END-USE PROCESS I-IEAT 
UNIT DEMAND 4 . 8 0  SATUFAT ION 1 .000 
BAS l S 233 .  I1 t  B -llL LAL ADD (67%)  
TECHNOLOGY FUEL l I C I 1  FRAC EFF. FUEL DEM 

COAL BURNER COAL 5 0 . 1 9  .70  3 4 4 . 2  
GAS BURNER GAS 27.34  ..64 205 .0  
O IL  BURNER OIL  155.61 . 6B  1098.9  

SUBSECTOR SIC 33  
END-USE FEEDSTOCK 
UNIT DEMAND 4 3'. 9 6  SATURAT I ON 1 , 000  
BAS l S 7 L ~ 8 . 7 1  % M I L  VAL ADD (67%)  
TECkINOLOGY FUEL 3 C t l  FRAC EFF FUEL OEM 

COKE FEEDSTOCK 748.71  . 2 6  126589.6 

SUBSECTOR SIC 33  
END-USE PRIMARY METALS 
UNIT DEMAND 5 8 . 6 0  S4TURATION 1.000 
BAS l S 748 .71  $ MIL  'iAL ADD ( 6 7 8 )  
TECHNOLOGY F IJEL IE,CH rRAC EFF FUEL DEM 

COAL BURNER COAL 2 . 8 5  .21 7 9 5 . 3  
GAS BURNER GAS 235 .99  .6lt 21607 .8  
OIL  BURFlER - 01L  172.80 . 6 8  14891.3 . 
AGG-TECH EL*  EL-ECTRIC I TY 337 .07  . 75  26336.4 
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SUBSECICR 513 3l1 
END-1JSE El-EC DH I VC 
U N I I  DEMAND 5. 00 SA I'IJI':A I I ON 1.. 000 
BAS I S  10 1'3 .':6 1 MIL VAI.. ADD (6?%1 
TECI-INOLOGY F UCI. I A EFF FUEI. DEM 

AC MOTOR ELECI f t lCI lY l [ l19.76 1 . O O  5098.El 

SUBSECTOFt S I<: 3It 
END-USE PROCESS HEAl 
UNIT DENAND 6. l19 SAIUIZAI'ION 1.000 
BAS I S  1019.76 B MIL VAL ADD 16721 
TECklNOI.0GY BUEL 'lECI1 1-RAC EFF FUEL. UEM 

' COAL BURNER COAL 193.97 .70 1798.4 
GAS BlJRW-R . ,GAS LtG1~.56 .64 Li710.9 
OIL BURNER 0 I L 361 .2It .60 34Ii7.7 

SUBSECTOR SIC 36 
END-USE ELEC DRIVE 
U N l l  DEMAND 3 .02  SAllJRAFlON 1.000 
BAS l S 2716.69 31 MIL JAL. ADD (67%) 
TECI-INOLOGY FUEL TECII FRAC EFF FUEL DEM 

AC MOTOR ELECTHlCllY 2'716.69 1 . O O  0207.1 

- . - - - - - - - - - 

END-USE PROCESS IIEAT 
UN I T DEMAND 3.06 SATNATION 1.000 
BAS l S 2716.69 B MIL VAL ADD (67%) 
TECHNOLOGY' f UEL TECH FRAC EFF FUEL OEM 

COAL BURNER COAL 662.l14 .70 3597.7 
GAS BURNE2 GAS 1136.53 .6'i 6 8 5 4 . 7 .  
0 I L  BURNER OIL 9e7.72 .68 5266.2 

SUBSECTGH SIC 35 
END-USE ELEC DRIVE 
UNIT DEMAND 2 .78  SATURQTION 1.000 
BAS I S  2500.33 R MIL VAL ADD (678)  
TECkINOLOGY FUEL TECH FRAC EFF FUEL DEM 

AC MOTOR ELEClRlClTY 2500.33 1.00 6960.9 

SIJBSECTOR SIC 35 
END-USE PROCESS IiEAT 
UNIT DEMAND 4.21 SATUl7ATION 1.000 
BAS 1 S 2500.33 $ MIL VAL ADD (67%) 
TECIiNOLOGY FUEL TECH FRAC EFF FUEL DEM 

COAL BURNER COAL 166.35 .70 . 1000.5 
GAS BURMER GAS 107'1.67 .64 7069.3 
D l  L BURNER OIL 1259.32 .68 . 7796.7 

SUBSECTOR SIC 37 
END-USE ELEC DRIVE 
UNIT DEMAND I i . 15  SATUHAllON 1.000 
BAS l S 1180.51i % MIL VAL ADD (6781 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

AC MOTOR EI.ECTRICITY I180.54 1.00 4904.0 

SUBSECTOR SIC 37 
END-USE PROCESS HEAT 
UNIT DEMAND 6.19 SATURATION 1.000 
BAS l S 1180.5k~ % MIL VAL ADD (678)  
TECHNOLOGY FUEL TECI-1 FRAC EFF FUEL OEM 

COAL BURNER COAL 187.41 .70 1657.2 
GAS BURNER GAS 508.26 .64 4915.8 
OIL BURNER OIL 404.87 .68  4413.7 



SUBSECTOR SIaC 33 
END-USE ELEC 3RIVE 
UNIT CIEMAND I .O'I .SAIIJI?A I. I ON I . ~ i l U  
BASIS a 2 0  ;ElV $ Mll. VAL ADl) , 6.7'5) 
TECblNOLOGY FUEL IECH FRAC EFF FUEL 6EM 

AC M O ~ O R  E L E C T R I C I ~ Y  2 ~ 2 0 . 8 4  ,.oo 2 9 2 ~ . 0  

SUBSECTOR S IC  30 
END-USE P6(0CESS HEaT 
IJN I 1' DEMANO 2.9-1 SA ~ U R A T  I ON I .0011 
BAS 1 S 2 8 2 0 . q 1  'I; MIL VAL A 0 0  1658) 
I'ECI.INOLOGY f UU- IECI-I FRAC EFF FUEL CIEM 

CO.41- BURNER COPL , 1DY5.77 .:O 4 6 4 9 . 2  
GAS BURNER ,GAS 583.71  164 3172 .8  
0 I L  BURNER 0 1 L. I O L ~ l . 3 6  -68 4 5 4 8 . 3  

SUBSECTOR SIC 39 
END-USE ELEC DRIVE 
UN l T DEMAND 2 . 7 8  SATURA'IION 1.000 
BAS l S 868 .70  5 MIL VAL ADD (67%)  
TECIINOLOGY FUEL IECIi FRAC EFF FUEL DEM 

AC MOTOR ELECTRIC1 l Y  068 .70  1 .00  2 L ~ 1 4 . 1  

SUBSECTOR SIC 39  
END-USE PR0CE:SS HEAil 
UNIT DEMAND 2.72 SlTURATlON 1.000 ' 

BAS l S 8 6 8 . 7 0 ~  S MBL VAL ADD (67%)  
TECHNOLOGY FUEL. TE=W FRAC EFF FUEL DEM 

COAL BURNER COAL 318.11  .70  ,1236.1 
GAS BURNER GAS 2 1 6 . 6 1  .64 9 2 0 . 6  
O IL  BURNER O IL  333 .90  . 6 8  , 1335.9  



I!lI S I UISN I 1 Al. 
SCENAR I O - BASI: CASE '1 / 0 1 / ' I 9  YEAI?- I9715 

SUBSECTOR HIGH RlSE 
END-USE AIR COND 
UN I T DEMAbID 5900.00 SAl URAT l ON .63B 
BASIS . 1 .I47 I E6 I-IOUSEHOLDS 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

ROOM ELECTRICITY .68 2.00 2003.1 
CENTRAL ELECTRICITY .26  2 . 5 0  606 .5  
SOLAR SOLAR .OO 1 .OO . O  

SUBSECTOR HIGH RISE 
END-USE COOK l NG 
UNIT DEMAND 3310.00 SATURATION 1.000 
BAS l S 1 ."I7 IE6 HOUSEHOLDS 
TECHNOLOGY FUEL TECI-I FRAC EFF FUEL DEM 

0 I L BURNER 0 1 L . I 2  . 3 8  1045.3 
GA'S BURNER GAS ' . 75  .38  6998. 1 
ELEC RESIST ELECTRICITY .60 1 . O O  1992.6 

SUBSECTOR H I  GI-I R I SE 
END-USE L I GI-IT-APPL I 
UNIT DEMAND 17000.00 SATURAT.1 ON .064 
BAS l S 1 .47 I E6 HOUSEHOLDS 
TECHNOLOGY FUEL TECH FRAC E.FF FUEL DEM 

AGG TECH ELECTR!CITY .93  1 .00 15725.0 

SUBSECTOR HlGH RlSE 
END-USE SPACE t1EAT 
UNIT DEMAFID 3 1000.00 SATUHAT l ON 1 .000 
BAS I S I . I17 I E6 kIOUSEHOLDS . 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

OIL BURNER 0 I L . 8  1 .40 62930.0 
GAS BURNER GAS .55  .48 35262.5 
ELEC RESIST El-ECTR I C I T Y  .06  1 . O O  1736.0 
AGG- TECH OTHER .05  .35  4782.9 
SOLAR SOL P.R .OO 1 . O O  . O  
HEAT PUMP ELECTRICITY . O O  2 .00 . O  

SUBSECTOR HlGH RISE 
END-USE WATER HEAT 
UN I T DEMAND 12283.00 SATURAT I OFI I .ooo 
BAS I S 1.47 IE6 HOUSEHOLDS 
TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM 

OIL BURNER OIL . 7  1 .63 13745.3 
GAS El-IRNER GAS .73  .57 15817. 1 
ELEC RESIST ELECTRICITY .03  1 . O O  356.2 
SOLAR SOLAR .OO 1 .OO . O  



SUFJSECI 017 LOW DENS I 1'Y 
END-USE AIR COND 
UN I 'I DE tlAND 5 9  00 . UO 5.3 I UFAT I ON . 6  3 8  
BAS l S I .'I I IC6  IiOCSEIiOL DS 
TECI.lNOLOGY FUCI- TECli FNRAC EFiF FUE!. DEP! 

ROOM E L E C T ~ I C I ~ Y  . . 6 5  2 . 0 0  1923.4 
CENTRAL FI_EC.IR I C I TY . 2 5  2 . 5 0  5 8 2 . 9  
SOL P.R M L A R  .OO 1 .OO .O 

SUBSEClOR LOL DENSJlY 
END-USE COGK I NG 
UN l l DEMAND 331 0 . 0 0  SITUFAT ION 1 .030 
BAS l S I . II I IE6. t lOUSEI.ICLDS 
TECHNOLOGY FmlJEL TE2t.I FRAC CFF FUEL DEM 

O IL  BlJRNER (l 11- . Ic' .3B IO IO .9  
GAS OIJHNER CAS . . 7 2  .38 6 2 3 6 . 7  
EI..EC RESIST GCEC IR IC I 'TY . 5 8  I .oo 1 9 1 3 . 2  

SUBSEC TOR ' LOW R l SE 
END-USE AIR CONO 
UNIT DEMAND 5900 .00  SATURATION .638 
BAS I S . 8 3  I E 6  IIOUSEHOLDS 
TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM 

ROOr El-EC'IR I C ITY . 3 8  2 . 0 0  1126.9 
CENTRAL €1-EC IHIC ~ T Y  . I 4  2 . 5 0  3 3 9 . 8  
SOLAR 501. AR .OO 1 .OO .O 

SLBSECTOR LOW RISE 
END-USE COOK l NF 
UNIT DEMhND 3310.00 SATURATION 1.000 
BAS l S .83 I c 6 tIO~JSEHO1-DS 
TECI INOLOGY FUEL TECll 1-RAC EFF FUEL DEN 

OIL  BURNER 0 I L . 0 7  ' . 3 8  592 .3  
GAS BURNER GAS . 4 2  . 3 8  3649.7  
ELEC RESIST ELECTRICITY .34 1 .OO 1118.8 

SUBSECTOR LOk DENSITY SUBSECTOR LOW RISE 
END-USE L I CHT-APPL I END-USE LIGHT-APPLI 
UNIT DEMAND 17000.00 SATURA l ION , ,633  UNIT DEMAND 17000: 00  SATUHAT ION .630 
BAS I S  1 . 4  1 I E 6  tiOCISEI.lOL.DS BAS l S . 8 3  I E 6  IrlOUSEHOLDS 
TECtINOI-OGY FlJEL TCCll FRAC EFF FlJEL DEM TECHNOLOGY FUEL. TECH FRAC EFF FUEL DEM 

AGG TCCI.1 €1-EC TR IC I TY . 8 9  1 . 0 0  15096.0  AGG TECH ELECTRICITY . 5 2  1 .OO 8 8 4 0 . 0  

E ~ ~ ~ U S E  SPACE HEAT 
UNl l DEMAND 50000.00  5ATiJHAT ION : .000  
BAS l S I . Lt l I EE HOUSEHOLDS 
TE(:HNOLOGY FJEL T6CH rRAC EFF FUEL DEM 

O IL  AlJRNER @I L I .40  100625.0 
GAS AIJHNER G4S .54  .4E 55729.2  
ELEC RESIST ELECTHICITY . 0 2  I a 1000.0  
AGG- TEC~I OTHER . 0 5  .3E 7142 .9  
SOL AH Y)L AR .OO I .OC .O 
I-IEAI PUMP ELECTRICITY .OO 2.0C .O 

SUBSECTOR LON DENSITY 
END-USE UP.ER HEAT 
UN l l DEMAND 12283.00  SATURATION I.C'OO 
8 4 s  1 s  I . 4  l I E6 HOIJSEHOLDS 
TECHNOLOGY ~ U E L  TECH 'RAC EFF FUEL OEM 

OIL  BURNER C I L  . 6 8  - 6 3  13199.4 
GAS BURNER 1: AS . 71  -5: 15192.1 
CLEE RESIST ELECTRIC i I Y . 0 3  I . 0 0  3'13.9 

SUBSECTS4 LOW RISE 
END-USE SPACE HEAT 
UNIT DEMAND 33000.00  SAIURATION 1 .000  - - 

BASIS-- - . 8 3  I E 6  liOUSEHOLDS 
TECHNOLOGY FUEL . TECH FRAC EFF FUEL DEM 

O IL  BURNER O IL  . 4 5  . 40  37372.5  
GAS BURNER GAS .31  . 4 8  21037 .5  
ELEC RESIST €1-EClRIC I TY .04  1 .OO 1155.0 . ' 

AGG-TECH OTHER .03  . 3 5  2922 .9  
SOLAR SOLAR .OO 1 .OO .O 
FIEAT PUMP El-ECTA I C I TY .OO 2 . 0 0  .O 

SUBSECTOR LOW RISE 
END-USE GIkTER HEAT 
UNIT DEMAND 12283.00 SA IURAT l ON 1 .000  
BAS l S . 8 3  IE6  .iOUSEHOLDS - - -  - -  - -  

TECtINOI-OGY FUEL TECi  FRAC EFF FUEL OEM 
OIL  BURNER 0 1 L . 4 0  . 63  . 7720.7  
GAS BURNER GAS 4 . 5 7  8878.2  
ELEC RESIST ELECTRICITY . 0 2  1 .OO 208 .8  
SOL kR SOLAR .OO 1 .OO .O SOL AH SOLAR .do I . O O  .O 



SU~SEC roR MOB I I.E I IOMLZS 
END-USE AIRCOND 
IJN 1'1 DEMANII '7500.00 .SATURATION ,122  

- BASIS .09 I-IOUSEtIOL 0'; 
TECtINOLOGY FUEL TECH FRA:; EFF FUEL DEM 

ROOM EL.ECTR I c I T Y .)I 2 . 0 0  41 . 3  

SIRSECTOR MOB I LE I-IOI.lES 
f MI-USE COOK l N l j  
IJNI T DEMAN3 331 11.00 SATURA1 ION 1 , 000  
BAS 1 S . 0 9  tIOUSEt-lOL.IE 
TECtINOLOGY FUEL TECH Ft7AC EFF FUEL DEM 

011. BURNER 0 I L . 0 8  . 3 8  688.  I 
EI.EC RESISI EI-EC'II~ICI T Y  .01  I .oo 36  . 11 

SI!USIIC 1017 M013 11.E I.ICIMES 
END-USE L I GI-I'I -APPL. I ' 

IJNI 'I DEMAMI 22000.1J3 SATURA1'ION .76O 
BAS l S . 09  I.IOUSEtIOL.IIS 
'I ECI INOI-OGY FUEL TECIi FRPC EFF FUEL OEM 

A66 TECI-1 ELECTRICITY . 0 7  l .OO 1496.0  

SURSEC roR MOBILE HCXIES 
END-USE SPACE IiEAT 
IJN I T  DEMAND l~OOOO. 00  SATURAl ION 1 .000  
BAS l S . 0 9  tlOUSEliOLDS 
TIICtIFIOI.OGY FUEL TECH FRAC EFF FUEL DEM 

O I L  BUIINER 0 I L . 0 8  .40  8100 .0  
ELCC RESIS'I ELECl A l C l  TY . 0 1  1 .OO 360 .0  

SUOSL'C TOR MOB l LE tlOMES 
END-USE WATER HEAT 
;JN~ T DEMA~.ID I 5 i 0 0 . 0 0  SATURAT I ON I ,000  
BAS l S . 0 9  HOUSEtlOLUS 
'IECI INOLOGY FUEL TECH FRAC EFF FUEL DEM 

ij l L  BURNER OIL  . 0 2  . 6 3  4 3 4 . 3  
ELECRESIST ELECTli lClTY . 0 7  I .OO 1094.4 

SUOSECTOR SINGLE FAMILY 
END-USE A I R COND 
UN l T DEMANI) 7500.00  SATURATION . .515  
BASIS 2 . 3 6  I E 6  HOUSEHOLDS 
TECHNOLOGY FUEL TECH FRAC EFF F&L DEM 

ROOM ELECiRlClTY .74  2 .00  2786 .2  
CEN1 IIAL. . EI.ECTR I I 1  Y .I47 2 .50  11i13.0 
SOLAR SOLAR .OO 1 .OO .O . . 

SUBSLC1 OR SINGLE. FA11 I LY 
END-USE COOK l NG 
l JN l T DEMANI) 3200.00  SA'TURAT I ON 1 .000  
BAS l S 2 . 3 6  I E 6  HOlJSEHOLDS 
TEC~INOLOGY FUEL TECH FRAC EFF FUEL DEM 

O IL  BURNER OIL  . 19 . 38  1625.3  
GAS BURNER GAS 1 .20  . 30  10080.0 
ELEC RESIST ELECTRICITY . 97  1 .00  3091 .2  

SUBSEClOR SINGLE FAMILY 
END-USE LIGHT-APPLI 
UN1 T DEMAND 22000.00  SATURAT l ON .760 
BAS l S 2 . 3 6  I E 6  HOUSEHOLDS 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

AGG TECH ELECTRICITY 1 . 7 9  l .OO 39'102.0 

SUBSEC'TOR SINGLE FAMILY 
END-USE SPACE HEAT 
UNIT DEMAND 69000.00  SATURATION 1.000 
BAS l S 

' TECHNOLOGY 
OIL  BURNER 
GAS BURNER 
ELEC RESIST 
AGG-TECI-1 
SOLAR 
HEAT PUMP 

2 . 3 6  I E 6  HOUSEHOLDS 
FUEL TECH FRAC EFF FUEL OEM 
0 I L 3 . 4 0  227010.0  
GAS . 8 8  . 4 8  126693.8 
ELECTRICITY . 0 8  l .OO 52414 .O 
OTHIIR . 0 8  . 35  16560.0 
SOLAR .oo 1 .oo .o 
ELECTRICITY .oo 2 . 0 0  .o 

SUBSECTOR SINGLE FAMILY 
END-USE WATER HEAT 
UNIT DEMAND 14330.00 SATURAT IGN 1 .000 
BAS I S 2 . 3 6  1 iZ6 HOUSEHOLDS 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEN 

O IL  BURNER O IL  1 . I 3  . 6 3  25725 .8  
GAS BIJRNER GAS . 9 0  . 57  22525.8  
ELEC RESIST ELECTRICITY . 3 3  1 .OO 4728 .9  
SOLAR - SOLAR . o o  1 .oo  .O 



TRANSPOF:T 
SCENARIO- BASE CASE L / O l i ' 7 9  YEAR- 1576 

SUBSECTOR AIR PASS 
END-USE PASS 
UNIT DEMAND 9.54 SATU>?AT ION 1 .000 
BAS l S 9046.25 IE6  PASS H I  
TECHMLOGY FUEL 1ECH 'RAC EFF FUEL OEM 

AGG TECH OIL 90 i6 .25  .30 136899.9 

SIIDSECTOR BUS 
TND-6E PASS 
IINI I 111-MAN[) 2 -67  SAlUt f i I ION I .U06 
IIAS I s 838.5 IEG PASS HI 
TECkIMLOGY FUEL iECtl  FRAC EFF FLlLL DEM 

DIESEI. OIL 595.2.6 
INT COM OIL 243.L4 3245.9 .20 7946.7 

SUBSEC TOR RAIL FSIE I GHT 
END-LSE FREIGhT 
UN 1 T .DEMAND .23 SATIRAT I ON 1 ,000 
BAS 1 C 21525.67 IC6 TON M. 
TECHhOLOGY FUEL -ECIi FRAC EFF n E L  OEM 

0 l ESEL OIL 20339. 39 .30 15390. 1 
AGG-TCCI.1 EL' ELEC l R l C l  TY 715.85 1.00 162.5 
AGG-TECII OIL OIL b70.40 .20 534.0 

SUDSECTOR WATER 
END-USE FRE lGHr 
UNIT DEMAND . I 4  5ATLDZAT;ON 1.000 
BAS 15 B169L1,JO I t 6  104 Mi 
TECHNOLOGY FUEL TECH fRAC EFF FUEL DEM 

D l  ESEL OIL 9579.00 .20 6513.7 
AGG TECH OIL 721 15.00 .20 49038.2 

SUBSEC TOR A I R FRE I GIiT 
END-USE FRE IGHT 
UNl T DEMAND 13.06 SAI.UWT ION 1 .000 
BAS I S  13'47.73 1E6TONMI  
TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM 

AGG TECH OIL 1347.73 .30 58671.2 

SUBSECTOR AUTO 
END-USE PASS 
UNIT IjEMAND 1 .29  SATURAT l ON 1 .000 
BAS l S 83680.00 . I E 6  PAS5 MI (OR=I.Lt) 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

D l  ESEL OIL .20 .O 
INT con ' OIL 8 9 6 8 0 . 0 r  .no 578436.0 

SUBSECTOR RAIL . 

END-USE PASS 
IJNI 1 OEMANII I .O!i  5Al lJM' I  ION 1.000 
.- ~ -- ~ 

TECIINOLOGY F lEL  TECH FRAC EFF FUEL IICM 
0 l ESEL 0 I L 717.91 .30 2512.7 
AGG TECII ' ELECTRICITY 7 7 5 . 0 5  i .OO 0142.8 

SUBSEC TOR TRUCK 
END-USE FRE l GHT 
UN 1 T DEMAND .95 SATUFATION 1.000 
0AS I S  40692.12 IE6 TOh MI 
TECHNOLOGY F E L  TECH FRAC EFF FUEL DFM 

D l  ESEL OIL 
INT con OIL 



ENERGY DEMAND AND FUEL rI I  x 
I E O ~  B'ru 

SCENARIO- BASE CASE 4 / 7 9  YEAR- 1976 
RUN DATE-APR 0 6 . 1 9 7 9  



NI.'I UNAI. 
GAS 

GOVERNMENI 

17CSIOI:NI I Al. 

IRANSPORT 

COAL ELECTRICITY 
STEM ~ ~ Y D H O  4 TOTAL ( 9 1  

bIUCLEAR O T N E  4 FI~SICK' SOLAR 171 . OIRECT USE 



1AOI.E 3 
APPENDIX A 

ENEHGY DEMAND AND FUEL M I X  
I E 0 9  BTU 

SCENARIO- BASE CASE 4 / 7 9  YEAR-1976 
RUN DATE-APR 0 6 . 1 9 7 9  



S T E A r  HYDRO 4 T O T A L l 9 )  
E l . E C T R I C I ' I ' I  NUCLEAR O'IblER 4 FSDSICK SOLAR (7) D I R E C T  USE 

AGI? I CUL. 11117E 

A L L  CliOF'S 
P.1.L S'IOCK 
E L E C T R I C  I I'Y 
PROPANE 

A I R CON11 
APP - AUX 1'(lIJ 11' 
I. I GI-IT I NG 

SPACE t I E A l  
WATER I.IEA'I 

GOVERNMEN 1 

A I R  CCINI) , 

APP-AUX EQIJ IF' 
AU'I OS 
1. I GI-IT I NG 

SPACE bIEA I 
l J A T t R  H C A I  

SEC I O R  T O I A L  

MANUFACTUR l NG 

FEEDSTOCK 
t'H I MARY ME TM.S 
PROCESS I-(CAT 



TOTAL (9  1 
DIRECT USE 

SIEAPI HYDRO 4 
COAL ELECTHICI '~Y NUCLEAR OlHER J FOSTCK SOLAR 17) 

A I R .CONI) 
COOK 1 NG 
I. I GI41 - A(%" I 

Sf 'ACII 1.11-A f 
CIA I Eli IAEA I 

U'I'II. I I 1ES 
( 2 )  

ELEC GENERA f l ON 5325.8 3 6 8 6 0 . 0  1 8 4 2 0 0 . 0  



GRAND TOlt\LS I-OR SCENARIII) BASE CASE '1/79 YEAR- . 1976 R i N  .DA IE  - APR 06.1979 

N.\'IURAl. 0 I L STC.\M HYDRO 4 ' 

GAS . ( I )  COAL EI..ECTR IC I T Y  NlJCLEAR OTtIER 4 FDSlCK SOLAR 

IO'IAI- F'UEI. CON!3JHPl ION 5.1 1U08.2 2646626.  1 248950 - 5  36582 1 . 172515.0 SEE13.'1.5.6) SEE 17,8)  

DISTILLATE AN13 RESIDUAL COMBINED. UNLESS NOTED 
RCSiDUAL O IL  TOlAL USE= 519493 O 
STEAM TOTAL USE= 5 5 6 4 . 4  
PETI?OCIIEM IlITAL IJSE= liZ7581 . 7  
COK l NG COAL TlITAL USE= lr2fj589.6 
Oll lER TlITAL USE= 31408 6 
501-AH . UNLE'S hOTED TIITAL USE= .O 
I lb DRO TIITAL USE: S1t357. 5 
DOES NO1 IhCLLDE ELECTRICITs' 

TOTAL 1 9 )  
'DIRECT USE 



FUEL DEMAND TABLES- 1585 
IE09 BTU 



AGR I CIJL TURE 
SCENNIIO- UACJE CASE 01 /01  I 7 9  YEAR- 1'385 

SUUSEC I OH GENERN. 
END-USE ELECT6 IC I I Y  
UNI I DEM4N13 311.7 1 SA l W A T  l ON I .OirO 
BAS l S 51.3't I E 3  FASMS 
TCCl IllOLOGY FUEL T fCt l  FRAC EFF PJCL DEM 

AGG 1ECIl EI.ECIRICITY 51 .ZLl  I . O O  1576.7  

SUBSECIOR GCNERPL 
END-USE PItOPANC 
UNI I OEMANrJ 111.91 SATWAl lON I .OD0 
tlAS I S  5 1 .  3'1 IE3  FMMS 
TCCI IPJOI.OG~ FUEL TECH FRAC EFF FUEL OEM 

IJI<OPANC OIL  51 3'1 ,135 8 6 1 . 7  

SUBSECTOR CROPS 
END-USE ALL CROPS -. - 
UNIT GEMAND .37  SATURt.T ION 1 .000  
BAS I S 4514.  1 1 LE3 ACRES 
TECI-INOLOGY FUEL TECbI FRAC EFF FUEL DEM 

GAS TECH 0 I L 4514.11  . 20  8351 .1  

SLJBSECTOR L l VESTOCK 
END-U5E ALL STOCK 
UN l T OEMAND . I 7  SATURATION 1.000 
BAS I S  1854.33 I E 3  HEAD 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

GAS TECH O IL  1859.33 . 2 0  1576 .2  



COl?MEHC I A1 
5CINP.H 10- OASC CASI:' 0'1 / U  l I 7 9  YEAR- 1905 

SUBSECTOH I-IOSP I 1  ALS 
END-USE AIR COND 
UNIT DEMAND LIL1 . 00  SA'I UHAT I ON 1 . 000  
BAS I s 208.10 I E ~  sn rr 
TECI-INOLOGY FUEL TECH FHAC EFF FUEL OEM 

VAP COMP GAS GAS 7 . 5 1  1 .80  183.6  
VAP COMP EL*  ELECTRICITY 2 0 1 . 1 9  3 . 0 0  2951-1 R <" . - 
SOLAR SOLAR .OO 1 .OO .O 

SUBSECTOR HOSPI .rAt.s 
END-USE APP-AUX EQl l  l P 
UNIT DEMAND LtO.OO SATURATION 1.000 
RAS I S 208 .70  I E 6  SQ Fl 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

AGG TECH ELECTRICITY + 208 .70  1.00 8348.0  

SUBSECTOR HOSPITALS 
END-USE I- I GtiT I NG 
UNl T DEMAND 29 .11  SATURATION 1.000 
BAS I S  208 .70  IE6  SQ FT 
TECIiNOLOGY FUEL TECH FRAC EFF FUEL OEM 

FLUOR-INCAN ELECTRICITY 208 .70  ' i .OO 6 0 7 5 . 3  

SUBSECTOR, ti0SP I I'ALS 
END-USE SPACE HEAT 
UNIT DEMAND 152.00 SATURATION 1.000 
BASIS 208 .70  IE6  SQ FT 
TECHNOLOGY FUEL. TECIi FRAC EFF FUEL DEM 

O IL  BURNER O IL  158.61 .50  48218.0  
GAS BURNER GAS 31.31 .55 0651 .6  
MISC-TECH STEAM 18 .78  . 6 5  9392 .3  
SOLAR SOLAR .OO 1 .OO .O ' 

ELEC RESIST ELECTRICITY .OO 1 .OO .O 
HEAT PUMP ELECTRICITY .OO 1.50 .O 

SIJBSECTOR HOSP I TALS - - - - - - - 
END-USE W A ~ E R  HEAT 
UNl 1 DEMAND 111.10 SATURATlOtl 1 . 000  
BAS I S  208 .70  IE6  SO FT 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

GAS BURNER GAS 141.92  . 70  2858 .6  
ELEC RES l ST EL.ECTR I C I TY 6 6 . 7 8  1 .00  9111.7 
SOLAR SOLAR .oo 1 .oo .o 
O IL  BLlRNER 0 I L .OO . 6 3  .O 



SlJllCEC T OH OFF I Ct 
END-USE A-I I? CONI) 
IJN l 'r DEMAND 2 j . 0 0  SAIIJRA~ l Obl I ,000 
BAS I S  559 23 IEG SO FT 
TEC).;NOLOGY FUEL TECH FfiAC EFF FlJEL OEM 

VAP COMP GAS GAS 20.03 1.80 389.5 
VAf3C6MPEL' EI.E.CIl?lCllY 536 .68  3.00 6261.2 
SOLAR SOLAt7 .00 I . O O  . O  

. SlJL3SEC TOR OFF l CE 
END-lJSE PPP-P.I.JX EQU l P 
UNl 1 OEMP.ND 12.20 SATURAT I ON 1 .600 
BASIS 559.23 IE6 9 F I  
1 ECIiNOI. OGY F lJEL TECH FRAC EFF 'UEL- DEN 

A(;G lECl l CI.EtZTRilC I T Y  559.23. 1 .00 6E22. C 

SOOSCC I OR OFF I c: 
EN[)-USE. L IGI-I1 I NG, 
lJN l T DEMAPID lB.O1t SAWRAT ION 1 ,000 
DAS IS 559.23 IE6 3 F T 
TECHNOLOGY F lJE- TECi- FRAC EFF FUEL OEM 

FLUOR- I NCAN ELE3 I'RIC I 1  Y 559 .23  I 0 10088.5 

SIJUSEC LOR OFF l Cf 
END-USE SPACE HEAT 
(JNI I DEMAND 142.00 SABURATION 1.000 
BAS l S 559.23 IE6 SG F1 
TCCIINOI.OGY FUEL TECrl FRAC EFF FLlEL DEN 

0 I L BIJl7NER 0 I L 369.61 .50 110649.2 
GAS BIJRNER GAS 77.g1t .55 20122.7 
MI SC- IECI.1 STEAM 38 .39  .65  8386.1 
SOL Al? SOLAR .OO 1.03 . O  
€1-EC RESIS'I ELOCTF lC l T Y  27.97 1.03 3971 . O  
I E A T  PUMP ELECTF'IC I T Y  27.97 1.53 2647.4 

SUBSECTOR OFFICE 
ENDUSE WATER If AT 
UNIT DEM4NO 17.00 SPTURATION 1.000 
BASIS 559.23 1E6 SO FT 
TECI.INOLOGY f &L , TECH FRAC EFF FUEL DEM 

GAS IXIRNER GAS 329.94 .M 8012.8 
ELEC RESIST - ELECTRIC l T Y  . 223.69 1 .(TO 3802.0 
SOL.AR S a  AR 5.60 1.00 95.1 
011- eJHNER OIL . O O  . 63  . O  

SUOSECTOR RETP I L  
END-USE AIRCOt.ID 
UNIT DEMAND 38.00 5ATUF.A.I I ON 1 .000 
BAS I S  500.70 IE6 SQ FT 
TECt{NOLOGY FUEL. TECH FRAC EFF FUEL DEM 

VAP COMP GAS GAS 20.90 1.80 ,4111.3 
VAP COMP EL' EI.ECrRICI 1Y 559.80 3.00 7090 . 8  
S0L.AR SOLAR .OO I .OO . O  

SUBSECTOR RETAIL 
END-IJSE APP-AUX EQU l P 
UNIT DEMAND 1 3 . L ~ 0  SATURATION 1.000 
BAS l S 500.70 IE6 SG FT 
TECt-INOLOGY FUEL TECli FRAC EFF FUEL DEN 

AGG TECH ELECTRICITY 580.70 1.00 7781.4 

SUBSECTOR RCTAIL 
END-USE L IGI-I1 I NG 
U N ~ T  DEMAND 15.1~1i  SATURATION 1.000 
BAS 1 S 500.?0 IEG SO i T  
TECHtJOLOGY FUEL TECH FRAC EFF FUEL DEN 

SUBSECTOR RE7A 1 L 
END-USE SPACE HEAT 
UNIT DEMAND 79.00 SATUHAT ION 1 .000 
BAS I S  580.70 IE6 SQ FT 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEN 

OILBURNER OIL 390.50 .50 62963.0 
GAS BURNER G4S '79.83 .55 11466.3 
MISC-TECH STEAM 93.91 .65  5337.0 
SOLAR SDL A I ~  .oo I .oo .o 
ELEC RESIST ELECTRIC l T Y  ?9.01 1.00 2291.9 
HEAT PUMP ELECTRIC IT^ 29.01 1.50 1527.9 

SUBSECTOR RETA 11- 
END-USE WATER HEAT 
UN l T DEMAI'ID 17.00 SATWATION 1.000 
BAS l S 500.'70 IE6 SOFT 
TECHNOLOGY FUEL TECH F RAC EFF FUEL DEM 

GAS BURNER GAS 312.61 .70 8320.6 
ELEC RESIST ELEClRICIl'Y 232.28 1 .OO 3948.8 
SOLAR SOLAR 5 .81  1 .OO 9 8 . 7  
OIL 81-IRNER OIL .OO .63 .O  



sl.rBsEcroR SCI-IOOL 
END-USE AIR CONII . - - - -  

UN l T DEMAND 32 .00  SA~URAI'IOIJ ,200 
BAS I S  653 .10  IE6  SQ FT 
TECI-INOLOGY. FUEL 1ECI.I FRPC EFF ' FUEL OEM 

VAP COMP GAS GAS 2 . 6 1  1 .80  4 6 . 3  
VAP COMP ELI ELECTI? IC I 'I'Y 128.01 3 . 0 0  1365.5  
SOLAR SOL AR .OO 1 .OO .O 

SIJBSECTOR SCI-1001.. 
END-USE APP- 4UX EQU l P 
UN l l DEMAND 10 6 0  SATURAllON ,635  
DAS l S 653 .10  IC6 SO F 1  
TECtlNOI-OGb 1~I.K.I- TCCll FR/.C EFF FUEL OEM 

ACG TECH EI.EC I'R I.C I T Y 11111.72 1 .00  4396 .0  

SIJUSECI OR SCIi(301- 
CI4D -USE L I GI-IT 1 NG 
IJN l l DEMPElD 15.Lt11 S41'URATION 1.000 
BAS I S  653 .10  I E 6  SQ FT 
TCCI~INOLOGY FCOEI. TECH FRAC EFF FUEL DEM 

FI UOR-INCAN C l l C l R l C l  l Y  6 5 3  10 1 .00  10083.8  

SUUSEClOR SCllCOL 
END-USE SPACE HEAT 
UN I I DCMAIJL) 0 0 . 0 0  SATURATION 1.000 
BAS I S  653 .10  I E 6  SQ FT 
TEClINOLOG'f FUEL TECH FRAC EFF FUEL DEM 

13lLBURNER O I L  496.81  .50  79489.4 
GAS BURNER GAS 98.56  . 55  14335.4 
MI SC-TECCI STEAM 57.73  . 6 5  7105 .5  
SOLAR SOLAR - 0 0  1 .OO .O 

SUBSECTOR SCHOOL 
END-USE WATER HEAI 
UNI 1 IIEMAVD 17.00  SATURATION 1 .000 - 

BAS l S 653.10  I E ~ S Q F T  
IECHNOLOGY FUEL TECH FR4C EFF FUEL OEM 

GAS BURNER GAS 444 .00  .70  10783.0 
ELEC RESIS I  ELECTRICITY 2 0 9 . 0 9  1.00 3554 .6  
OILBURNER O IL  .OO . 6 3  .O 

SUBSEClOR SERVICES 
END-USE AIR COND 
U N l l  DEMAND 3 8 . 0 0  SATURATION .200 
BAS I S  1076.8Lt I E 6  SO F I  
TECtiNOLOGY FUEL TECH FRAC EFF FUEL DEM 

VAP COMP GAS GAS 4 . 3 1  1 .80  91  .O 
VAP COMP EL*  El-ECTR I C I TY 211 .08  3 .00  2 6 7 3 . 6  
SOLAR SOL AH .OO 1 .OO .O 

SUBSECTOR SERVICES 
END-USE APP-AUX EQUIP 
UNIT DEMAND I 4 . 0 0  . SATURAT I ON ,965  
BASIS - 1076.8r  I E 6  SQ FT 
TECHNOLOGY FUEL 1ECI-I FRAC EFF FUEL OEM 

AGG TECI-I ELEClRlClTY 1038.61  1 .OO 14540.6 

SUBSECTOR SEW ICES 
END-USE LIGHTING 
UNIT DEMAND 2 0 . 4 6  SATURAT ION 1 .000 
BAS l S 1076.84 I E 6  SQ FT 
TECI-iNOLOGY FUEL TECH FRAC EFF FUEL DEN 

FLUOR-INCAN ELECTRICITY 1076.80 i . 0 0  22031.4  

SUESECTOR SERVICES - - - -  -. 
END-USE SPACE HEAT 
UNIT DEMAND 7 9 . 0 0  SATURATION 
BAS l S 1076.84 IE6  SQ f T  
TECtiNOLOGY FUEL TECI-1 FRAC 

OIL  BURNER 0 I L 684 .94  
GAS BURNER GAS 191.85 
MISC-TECH STEAM 6 5 . 5 6  
SOLAR SOLAR .OO 
ELEC RESIST ELECTRICITY 53 .84  
HEAT PUMP ELECTRICITY 53 .84  

EFF FUEL DEM 
.50  108219.9  
. 5 5  27555 .9  
. 6 5  7968 .2  

l .oo .O 
1 .00  9253.1  
1.50 2835.4  

SUBSECTOR SERVICES 
END-USE WATER HEAT 
UN 1 T DEMAND 17.00  SATURATION 1.000 
BAS l S 1076.84 I E 6  SQ f T  
TECIiNOLOGY FUEL TECH FRAC EFF FUEL DEM 

GAS BURNER GAS 635 .37  .70  15430.5  
ELEC RESIST ELE(:TRICI T Y  430.72  1 .00  7322 .2  
SOLAR SOL kR 10 .77  1.00 183.1 
OILBURNER OIL  .OO . 6 3  .O 



CiOVE).<NMl:EI I' 
SCENARIO- DASE CA3C OL$/01 !-I9 YEAR- 19H5 ' 

SIIBSECTOR PAS5 TRAYS 
END-USE CUTOS . . 
UN I 1 DEMANII I .11.5 SA'ILIRC'I ION 1 . 000 
BAS l S 5 8 0 . 8 3  1 ~ 6  YEII t i 1  
TECtINOLOGY ' FIJEI- lCCH FI=:P.C FF): F'IJEL OEM 

INT COM OIL  W l . E 3  . 4 E l Y . 7  

SUBSECTOR OFFlCrS 
END-USE A I R COND 
UNIT DEMAND 35 .00  SATURAT ION 1.000 
BAS l S i 6 . 8 6  I E 6  SQ FT 
TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM 

VAP COMP GAS GAS .60 1.00 11 .6  
VAP COIIP EL'  ELECTRIC I T Y  16 .25  3 .00  189.6  
SOLAR SOLAR .OO 1 .OO .O 

SUBSECTOR OFFICES 
END-USE APP-AUX Fn l l  l P --- .. 
UNIT DEMAND 12 .20  SATURATIOPI 1.000 
BAS l S 16 .86  IE6  SQ FT 
TECklNOLOGY FUEL TECH FRAC EFF FUEL OEM 

AGG TECH ELECTRICITY 16 .96  1 .OO 2 0 5 . 7  

SUBSECTOR OFFICES 
END-USE L l GHT l NG 
U N l l  DEMAND 18.04 SATIJRAT I ON 1 .000  
BAS l S 16 .86  IE6  SQ F1 
TECI-INOLOGY FUEL TECH F R C  EFF f-UEL OEM 

FLUOR-INCAN ELECTRICITY 16 .a6  i . 0 0  30'1 .i? 

SUBSECTOR OFFICES 
END-USE SPACE I-{EAT 
UNlT DEMAND 1112.00 SATURATION 1.000 
BAS 1 S 16 .86  IE6  SQ FT 
TECHNOLOGY FUEL TECH FRPC EFF FUEL DEM 

MISC-TECH STEAM l . 2 9  . 6 5  2 8 2 . 0  
GAS BURNER GAS 2 . 3 2  . 5 5  599 .0  
O IL  BURNER OIL  l l  .'57 . 5 0  3285.9  
SOLAR SOLPR .OO 1 .OO .O 
HEAT PUMP EL.ECTRICITY .84  1.50 . 7 9 . 5  
ELEC RESIST €1-ECTRIC I TY ;84 1 .OO 119.3 

SUBSECTOR .OFF ICES 
END-USE WATE:R HFA1 .- . 

UNIT DEMAND 17.00  SATURAllON 1.000 
BAS 15 16 .86  I E 6  SO F 1  
TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM 

ELEC RES l ST €1-ECTR I C I TY 6 .74  1 .OO 114.6  
GAS BURNER GAS 9 .94  . 7 0  241 .4  - - 

SOLAR SOLAR . I 7  1 .OO 2 . 8  



PIANUF AI Tun I NG 
SCEN4R 10,- BASE CASE O1t 10 1 / 7 3  YEAR- l!IFl5 

SUBSEClOH SIC 2 0  
END-USE ELEC DRIVE 
IIN I r IIEM~D 5 . 6 0  SATURAI ION I ,0110 - . . . . . . - . . . 

BAS l S 1883.50 $MIL VAL ADD 
1ECI.INOI-OCY FUEL TECH FFAC Ef F FlJEL DEM 

AC MO'I'OR ELECTRIC I I'Y 183?..1~0 l .00  10267.0 

SUUSECTOR SIC 2 0  
END-USE PROCESS HEAT 
UNIT DEfihND 11 .05  SATURhl ION 1 .000 
BAS l S 1883.50 $MIL VAL ADD 
TECIiNOL.OGY I'IJEL TECH FRAC EFF FUEL DEM 

COAL OURNER COAL. . 2 2 2 . 3 5  . 7 0  3510.0  
GAS BURNER GAS 387.82  ,601 6696 .0  
OILBURNER O IL  127.3.33 . 6 8  2 0 6 9 l . 6  

SlWSECTOH SIC 2 3  
ENDYJSE EI-EC DRIVE 
UNl l DEMAND 2 . 3 8  SATUliAT ION 1.000 
BAS l S 2497 .90  $MIL VAL ADO 
TECI.INOI_mY FUEL TECH FRAC EFF FUEL DEN 

AC MOTOR ELECTRICITY 2421 . I t6 1 .00  5 7 8 6 . 9  

SUBSECTCR SIC 2 2  
END-USE PROCESS I ~ E A T  
UNI .l DEMAND . 3 2  SATUPAT ION 1 , 000  - - 
BAS l S 2997 .90  %MIL VAL ADD 
TECHNOLOGY FUEL lECH FRAC EFF FUEL OEM 

COAL BURNER COAL 
(;AS BURNER GAS 
01  1- DlJHNER OIL  

SUOSECTOR 
END-USE 

S I C ' 2 2  
ELEC DRIVE 

UN l T DEIIAND 6 . 3 2  SATURATION 1 .000 
BASIS 50'1 . 1 0 BM l L  VAL. ADD 
TECI-INOLOGY FUEL ~ECI-I FRAC EFF FUEL DEM 

AC MOTOR ELECTRICITY l tY0 .69  1 .OO 3101.2  

SUBSECTOR SIC 2 2  - - -  - - -  

END-USE PROCESS FIEA I 
UNIT DEMAND 7 . 9 0  SA'IURA'I I ON 1 .000 
BASIS ! j04.10 $MIL VAL ADD 
TECHNOLOGY FUEL TECll I'RAC EFF FUEL DEM 

COAL BURNER COAL 67.81  . 7 0  765 .3  
GAS BURNER GAS 8 7 . 4 3  .64 1079.2  
OIL  BURNER 0 I L 3118.87 . 6 8  4053 .0  

SUBSECTOR SIC 24 
END-USE EL.EC DRIVE 
UNIT DEMAND 9 . 3 3  SATURATION 1 .000 
BAS l S 131 . I 0  %MIL VAI. ADD 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

AC MOTOR ELECTRICITY 12.7.61 1 .00  1190.6  

SUBSECTOR SIC 24  
END-USE PROCESS I-IEAT 
UNIT DEMAND 6 . 8 6  SATURATION 1.000 
BAS I S  131 . I 0  $MIL VAL ADD 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

COAL BURNER COAL 31 .91 .70  312.7  
GAS BURNER GAS 2 2 . 4 3  .64 - 2 4 0 . 4  
O IL  BURNER 0 I L 7 6 . 7 6  .6B 774 . 4  



SUUCE.CIOR SIC Ztj 
END-USE EI.EC i l l? 1 VE 
IJNI r DEHAN3 3 . 0 0  SA'IURAI'IOPI 
BAS15 ' 306  30 'Jill1 JAL. ADD 
T f  CI-INOI-OGY FUEL 'I'ECII FRFC 

AC MOCOR ELEC'IRIC I T Y  ?YQ.I5 

SOUC,CC'l'i)R S IC  25 
END-USE PROCE'SS HEA I . 
IJNl li WMAND 4 . 2 6  SATJHA'IION 
BASIIS 306.30  %MIL VAl. ADD 
TECI-INOLOGY FUEiL I'ECIQ FRC.C 

COAL BURNER COPI. air .e2 
GAS OI!RNER GAC 69.91 
OIL  8UHNE.R OIL  151.5'1 

SUBSECIOR S IC  57 
END-USE ELCC IIR I JE 
UNl 'I DEHAND 1 . 7 8  SATURATION 
OASIS 3551 - 9 0  SH 1 L VAL ADD 
TECI.INO1-OGY FUEL TECIi FRirC 

AC MOlOR ELEt,'TRSCI IY  3 5 7  4 2  

SUBSCC~OP SIC 2 7  
END-USE PROCESS -EAT 
UN 1 T DEMAND 1 .53  SAKIRATION 
BAS I S 3551.90  €MIL VAL ADD 
TECI INOI-OGY FUE- TECk FRAC 

COAL BURNER COA- 5 1 5 . 1 8  
GAS BURNER GAS %12.34  
0 I L  BURNER O IL  E2L1.37 - 

EFF 1-UEL DEM 
I . O G  8 9 4 . 5  

CFF FUEL DEM 
. 7 CI 5 1 6 . 2  
.6l: kt65.3 
. 6 8  9 4 9 . 5  

EFF FUEL DEM 
1 .00  6 1 5 4 . 2  

EFF . FUEL OEM 
.70  5497.5  
.6+  9 8 5 . 8  
. 6 8  1404 .8  

SUBSECTOR SIC 2 6  
END-USE EI.EC OR1 VE 
U N l l  DEMAND 15 .06  SAlUl?AllObi 1 . 000  
BAS l S 686 .50  813IL VAL ADD 
TECHIIOLOGY FUEL TEZIi FRAC EFF FUEL DEn 

AC MOTOR ELECTRICITY 668.211 1 .OO 10063.7  

SUBSECTOR S IC  2 6  
END-USE PROCESS HEAT- 
UNIT GEMAND 4 0 . 6 7  S.RTURAT I ON 1 .000  
BAS l S 6 8 6 . 5 0  BDlL  VAL ADD 
TECHNOLOGY FUEL TEZI-I FRAC EFF FUEL DEM 

COAL BURNER COAL 125.85  .-I0 731 1 .9 
GAS BURNER . GAS 34 .06  .64  2164.4  
011- BURNER 0 I L  5 2 6 . 5 9  .6R 31494.7  

SUBSECTOR SIC 2 8  
END-USE ELEC DRIVE 
UNl T DEIIAND 7 . 0 0  SA'TURAIION 1 .000  
BAS l S 1690.80  8 n l i  VAL ADD 
TECtiNOLOGY FUEL TECkI FRAC EFF FUEL DEM 

AC MOTOR El-ECTRICITY 1695.82 1 .OO 11520.7 

SUBSECTOR SIC 2 8  
END-USE FEEDSTOCK 
UNJ T DEMAND 7 9 . 3 3  SATUIIAT ION I .OOO 
 ASI IS-- - 1 6 9 0 . 8 0 - ~ ~ ~ 1 ~  VAL ADO 
TECHNOLOGY FlJEL TECH FRAC f F F  FUEL OEM 

PETROCHEil FEEDSTOCK 1690.80  1 .OO 134131.2  

SUBSEClOR SIC 2 8  
END-USE PROlZESS HEAT 
UNIT DEMAND 2 2 . 7 9  SATU8A'r ION 1 . 000  
BAS 1 S 1690.80 $1 IL  VAL ADD 
TECHNOLOGY F ~ L  TECH WAC EFF FUEL DEM 

COAL BURNER C3AL 7.30.19 . 70  22794.6  
GAS BURNER GAS 251 . 4 7  .64 895'1. 7 
OIL  BURNER 0 1 L ' 739.1 '3 . 6 8  24773 .7  



SlJHSECiGR SIC 30 SUBSECTOH SIC 31 
END-USE . €1-CC OR l VC END-USE ELEC DRIVE 
U N l l  DEMAND 10 .36  SA ~UHA' I  l ON I . OUO UNIT DEMAND 5 . 9 1  SAlURATION 1.000 
BAS l S 51t1 .20  %MIL VAL ADD BAS I S  2 1 2 . 1 0  %MIL VAL ADD 
TECHNOLOGY f UEL TECli FRAC EFF F IJEL DEM TECHNOLOGY FUEL TECH FRAC EFF FUEL DEH 

AC MO'IOR ELECIRICITY 526 .80  1 . 0 0  5 l157.6  AC MOTOR , ELECTRICITY 206.46  1 . 0 0 ,  1220 .2  

SIJDSEC~IOH s IC 30  SUBSECTOR SIC 3 1  
END-USE PROCESCJ I.IEAT END-USE PROCESS HEAT 
1 ~ ~ 1 1  OCMANO 7.5'7 SAlUH?\TION I .DO0 UNIT DEMAND 4 . 8 3  SATURATION 1.000 
 ASI IS-- 591 . 2 0  BMII- VAL ADD BAS l S 2 1 2  10 $MIL VAL ADD 
TECI-INOLOGY FUCI. IECII FRAC EFF FUI~L OEM TECHNOLOGY FUCL ~ECII FRAC EFF FUEL DEH 

CCML BURNCR COAL 81 .09 70 918  C1 COAL BURNER COAL 5 1 . 0 8  .70  3 5 2 . 5  
GAS UIJRNER GAS 307.70  ,611 3639 .5  GAS BURNER GAS 15.8Lt . 6 4  119.5 
OIL  UUI?NEI? O I L  I L t 3 .61  .6(3 1651t.L~ ' O IL  BURNER 0 I L 145.18  . 68  1031.2  

SIJBSECTM SIC 32  
END-USE ELEC DRIVE 
UNIT DEMAND 11 .25  SATUFATION 1 .000 
BAS l S 551 .70  %MIL VPL ADD 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

P.C M0'1 013 ELECTRICITY 5 3 7 . 0 2  1 .00  60L11.5 

SUDSECTOR S IC  32 
END-USE - PROCESS ~ E A  I 
U N l l  DEMAND 4 3 . 2 2  SATURATION 1 000 
BAS l S 551 .70  SMlL VAL ADD 
TECI-INOI-0GY FUEL TECH FRAC EFF FUEL DEM 

COAL 13URNER COAL ' 302 .73  . 70  18691.4 
GAS BURI\IER GAS 133.37 .64  9006 .6  
011. BURNER OIL  l i 5 . 6 1  . 6 8  7348 .0  

suBsEcroR SIC 33  
END-USE FEEDSTOCK 
UNl T DEMAND 4 3 . 9 6  SATU17AT ION 1 . 000  
BAS I S 885 .90  $MIL VAL ADD 
TECIiNOLOGY FUEL TECH FRAC EFF FUEL DEM 

COKE FEEDSTOCK 805 .90  . 2 6  149785.2  

SUDSECTGR SIC 33  
END-USE PRIMARY METALS 
UNIT DEMAND 48 .01  SATURArlON I .000 . 
BAS I S  805 .90  %MIL VAL ADD 
TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM 

COAL BURNER COAL 3 . 5 0  . 2 l  8 0 0 . 1  
GAS BURNER GAS 269.29 .69 20195.  1 
OILBURNER O IL  203.10  . 6 8  1'4338.0 
AGG TECH ELECTRICITY 410.06  . 7 5  26246 .6  



SUHSEC 1'OII 3 S I C 3't SUBSEC10R SIC 35 
CND-USE EL.EC W I V E  END-US ELEC DRI VE 
UNl T DEMAND 5.00'SAl ' lJHATION 1 .000  UN l T EMAI'ID 2 .9 l r '  SATURPI'ION 1 .000  
BAS I 5  1 ~ 7 9 . 5 n  $ri l l .  V ~ L  ADD BASIS . ~ ~ ' S ~ I . O O  EMIL VAL ADD 
TECHNOLOGY FUEL 1ECIi ZRAC EFF FIJEL DEM TECHNO-OGY FUEL 1'ECH FRAC EFF FUEL DEM 

AC MOiilH EL.ECl'RICITY 1050.79 1 .00  5291 .0  AC MOTOR EI.ECTI3ICI'IY 2271.92  1 .00  6679.' i  

SUOSECTOH SIC 3: SUBSECTOR SIC 35 
END-USE PPOCESS I IE A r END- JS PROCESS ~ I E A T  
UN l l DEMAND 6 4 0  SATIRAT ION 1 .000 UNl T MMAND 'I 21  SATURhIION 1.000 
BAS l S 1 079 50 $ ~ I L  ~ A I .  ADD BAS I S 233? . 00  %MIL VAL ADD 
TECHPJOLOGV FUEL IECt1 FRAC EFF F U I L  DEM TECHYCLOGY FUEL TECIi FRAC EFF FUEL OEM 

COAL BURNER COAL 2 3 1 1 1 6  . 7 0  ? I 4 2 7  COAL BUFNER COAL 174.85  . 70  1051 .6  
GAS BURNER GAS 376.53  .64 3812.9 GAS 8URhER GAS 747 .85  .64 4919.5  
O IL  BURNER OIL  If71 . 51  6 8  -1993.2 O IL  BURMER O IL  1911.30  . 6 8  8737.6  

. SUDSECl'OR S 1 C .36  SUBSECTOR SIC 37 
END-USE €1-EC IIRIVE END-USE ELEC DRIVE 
lJEi l I DEMAND 3 .  18 SA IllHP T l ON 1 . 0.30 UNIT DEMAND 4 .31  .SAlUH4110N 1 .000  
BAS I '-> ZE02.30  S l  IL VAL ADD BAS l S 1396.70 %MIL VA- ADD 
I'ECI-IIIOLOGY FIJEI- TECH FRAI; EFF FUE,L OEM TECHNOLOGY FUEL TECH F3AC EFF FUEL OEM 

ACM013R ' ELECTRICITY 2'27.76 1 .00  8674 .3  kC MOTOR E L E C T R I C I ~ Y  1355.55 l .OO ' 5059.7  

SOBYCIOR SIC 33  SUDSECTOR SIC 37 
END-USE PROCESS HEAT END-USE PROCESS HEAl 
UN I T DEPIANI) 3 . 8 6  SAlllJRATlON I . M O  U N l l  OEMAND 6 . 1 9  SATURATION 1 .000  , 

BASIS 2802.30  YMlL VAL ADD BASIS 1396.70 BMlL VAI. ADD 
TECk:NOLOGY FUEL TECH FRaC EFF FUEL DEM TECI-INILOGY FbEL ' TECtI FRAC EFF FUEL DEM , , 

COAL EIJRNER COAL 758 .35  .TO . 8  COAL BU?NER CC*AL 2W. 74  . 70  2208.'t 
GAS BCRNCR GAS 6 8 3 . 0 8  .64 5326 .1  GAS BUR\IER GP.S 4E2.21  .64 4373 .7  
O IL  BURNER 0 I L 1860.86  .6E 6 5 8 9 . 6  01LBUR.IER O l L  6 9 . 7 5  8 632'4.3 



SUUSECTOR SIC 38 
END-USE ELEC DRI VE 
UN l T DEMAND 1 .20 SAl  URA l l ON 
QAS l S 33-/#I . 6 0  BM I I. VAI. AIII) 
TECkINOLGGY FIOEI- 7ECI.I CRAC 

AC MO'FOR OLEC~HICI  I Y  32E1t .Utl 

. SUDSECIOR SIC 38, 
END-USE PRC!CESS I-IEAT 
UNI 'I DEMAND 3 . 0 0  SATUI?Xl I ON 
BAS I S  3371; . 6 0  BM I I- VAI.. ADD 
TECkINOI-OGY FUEL TECH FRAC 

COAL BURNER COAL 11r63 .-I7 
GAS BURNER GAS 55.1 . 2 8  
OILBURNER OIL  1353.56  

[IFF FUEL DCM 
I . O O  3 ~ 1 ~ 1 . 8  

EFF FUEL DEM 
.70  6260.4  
.6 ' i  2598.2  
.6t3 5998 .1  

SUBSECTOR SIC 39  
END-USE ELEC DRIVE 
UN l T DEIIAND 2 . 9 6  SATORAT l ON 
BAS l S 881 .20  $MIL VAL ADD 
TECHNOLOGY FUEL TECH FRAC 

AC MOTOR ELEc'rRIc I T Y  85'7.76 

SUBSECTOR SIC 39  
END-USE PROCESS HEAT 
UNIT DEMAND 2 . 7 5  SATURP.1 I ON 
BAS l S 881 .20  $MIL VAL ADD 
TECI-INOLOGY FUEL TECH FRAC 

COAL BURNER COAL 360.07  
GAS BURNER GAS I l19 .62  
OILBURNER O IL  371 . 51  

EFF FUEL DEM 
1.00  2 5 3 9 . 0  

EFF FUEL OEM 
.70 1414.6  
.64 6 9 2 . 9  
.6B 1502.9  



F-tS I DEN l l Al.. 
SCFLNARIO- BASE CASE 0'i!01 t"73 )EAR- 19Eli 

SUBSECTOH HIGH RISE 
END-USE AIR COND 
UNIT DEMAND 1 1000.00 SATUHA'I ION .660 
BAS I S  1 . 5 2  I € €  IiOUSEtIOLDS 
TECtlNOLOGY FUEL TECIi FRAC EFF FUEL DEM 

ROO11 ELECTRICITY . 0 6  3 .00  3157 .0  
CENTRAL ELECTRICITY . ILi 3 . 0 0  5 2 8 . 0  
SOLAR SOLAR . 0 0  1 .OO .O 

SUBSECTOR HlGH RISE 
EEID-USE COOK l NG 
UNIT DEMAND 3200.00  SATURATION 1 .000 
BAS I S  1 . 5 2  1E6 kiOUSEI.IOLDS 
I'ECHHOLOGY FUEL TECH FRAC EFF FUEL DEM 

OIL  BURNER O IL  . . I 2  . 3 8  1010.5 
GAS BURNER GAS 1 . OLI . 3 8  8 7 5 7 . 9  
ELEC RESIST ELECTRIC I'rY .3ti 1.00 1152.0  

3UBSEC TOR 1.1 I GH R I SE 
END-USE L I GI-1'1 -AWL  I 
UNl T DEIIAND 2'1 300.00  5ATURA.I ION .730 
BAS l S 1 .52  I E 6  HOUSEHOLDS 
TECbINOLOGY FUEL TECH FRAC EFF FUEL DEM 

AGG TECH ELECTRICITY 1.1 1 1.00 23685.6  

SUBSECTOR HlGH RISE 
END-USE SPACE HEAT 
UNITDEMAND 31000.00  SATLIRATION 1 .000 
BAS l S 1 . 5 2  IE6  I-IOUSEI-IOLDS 
TECtlNOLOGY FUEL TECH FRAC EFF FUEL DEM 

OIL  BURNER 011- .82  . 50  50890 .O 
GAS BURNER GAS . 5 3  . 5 5  29872.7  
ELEC RESIST ELEC'RICITY . 1 5  1 .OO 4712.0  
AGG-TECH OTHER . 0 2  . 3 5  159'4.3 
SOI.AR SOLAR .oo 1 .oo .o  
HEAT PUMP ELECTRICITY . 0 8  1 .50  1570.7  

- - - - - - - 
END-USE WATER FIEAT 
UNIT DEMAND 16000.00 SATURAT:ON 1 .000 
BAS l S 1 .52  I E 6  HOUSEHOLDS 
TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM 

01 L BURNER 0 I L .69 . 63  16177..8 
GAS BlJRNER GAS . 5 7  . 57  15887.7 
ELEC RESIST ELECTRICITY . 3 0  1 .OO 9869.0  
SOLAR SOLAR .02  1 .OO 290 .0  



SUBSECl017 LOW IIENS I 'I'Y 
END-USti AIR CONI) 
UN I 'I DEMAl.13 1 1 0 0 ~ . 0 0  SA I UHA I' I ON ,660 
BAS I S  I . L+8t  l t 6  I-IOUSII-.IOI.[)S 
TECI.INOI_OGY FUEL TECI-I FRAf EFF FUEL DEM 

R O O ~ ~  ELECTRIC I r~ . 7 9  3 .00  2 9 1  1 . 3  
CEN I'RAL E I _ C C I t ? I ~ I  I Y  .I1+ 3 .00  5 0 6 . 0  
SOLAR 501.. AR .OO l .OO .O 

SUBSEC I OH I-OW DENS I 'I'Y 
END-USE COOKlNG 
UNI I DEMAW 3;1'00.00 SA I URA 1.1 ON 1 , 000  
BAS l S I I I 6 6  I.IOl.JSt7-101.DS 
TECI IElOl..O(;Y I-IJEL 1EClI FRAC EFF FUEL DEl.1 

0 11. QIJRNKI< O 11 . I 0  . 3 0  BLi2. 1 
GAS 01 JRNCI? (;AS 1.00  . 3 0  8421 .1  
El .CC: l i l IS l t ; l  FIIICII?I~:II'Y .31  I .OO 9 9 2 . 0  

';IOOSEC 1017 1.OW OFN!; I I Y 
CNII-IJSE L. I(;IIII -APPr. I 
OM I I OEMAND 2 1300.00 SAl  URAT l ON .730 
BASIS I . L ~ l ~  IC6  1 IOUSE+IOI.DS 
I'CCI-lNOI.O(;Y FtJElL TECI.1 F R K  EFF FUEL DEM 

AGG TECl l III.TCI17ICITY 1 .03  1 .OO 21960.3  

SUI3SEC I OR LOW 9t NS l l Y 
€ND -USE SPACE IIEA I 
UNI I OCMANO 500110.00 SATUHAX ION I .OLIO 
BAS 1 S I I IE6  I.IOUSEliOI_DS 
TECI INOI..O(;Y F W L  TECH FRAC EFF FUEL DEM 

OIL  BURNCI? OIL  - 7 6  . 5 0  76000 .0  
GAS BIJRNER GAS .50 . 5 5  45L154.5 
€1-EC RES l S I' ELEC IR IC I 1 Y .07 1 .OO 3500.0  
AGG- r~c1 .1  OTHER .02 . 3 5  2428 .6  
SOL. AR SCI AH .OO 1 .OO .O 
kIEA'l PUMP EiJECT171C I TY .07  1 .50  2333 .3  

SUBSECT OR I..OW :DENS I r Y 
EHD-USE WArER t1EP.l 
UN l l DEMAIJD 18000.00 SAI'UHAT ION 1 .000  
BAS l S 1 . ltll . IE6  HOUSEkIOLDS 
TECHNOLOGY F~JEL TECH FRAC EFF FUEL DEM 

O IL  BURNER 0 1 1- . 5 9  . 63  16914.3 
GAS BURNER GAS . 5 2  . 5 7  16597.4 
ELEC RESIST ELECTRlCITY . 28  I. 00  5076.0  
SOL 4R SOLAR - 0 1  1.00 252 .0  

SUBSECTOH LOW RlSE 
END-USE AIRCOND 
UNIT OEMAWD 11000.00 SATURATION .660 
BAS l S . 9 5  I E 6  HOUSEHOLDS 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

ROOM ELECTRICITY . 5 3  3 .00  1954.3  
CENTRAL ELECTRICITY . I 0  3 .00  3 4 8 . 3  
SOLAR SOLAR .OO 1 .OO .O 

SUBSECTOR LOW RlSE 
END-USE COOK l NG 
UN l T DEMAND 3200 .00  SATURATION 1 .000 
BAS l S . 9 5  IE6  tIOUSEHOLDS 
TECIiNOLOGY FUEL TECH FRAC EFF FUEL DEM 

O IL  BURNER 0 1 L . 0 6  . 38  5 0 5 . 3  
GAS BURNER GAS . 5 5  .3B 9631 .6  
ELEC RESIST ELECTRICITY . 2 3  1 .OO 7 3 6 . 0  

SUBSECTOR LOW RlSE 
END-USE 1. I GHT-APPL I 
UNlT DEMAND 21300.00 SATURAllON .730 
BAS l S . 9 5  1 E 6  L IOUSEI-IOLDS 
TECI-INOLOGY FUEL TECH FRAC EFF FUEL DEM 

AGG TECI-I ELECTRICITY . 6 9  1 .00  14702.2  

SUBSECTOR LOW RlSE 
END-USE SPACE HEAI 
UNIT DEMAh'D 33000.OU SATURATION 1.000 
BAS I S  . 9 5  I E 6  I-IOUSEHOLDS 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEN 

OIL  BURNER O IL  . 51  .50  33660.0  
GAS BURNER GAS . 3 5  . 5 5  21000.0  
ELEC RESIST ELECTRICITY . 05  1 .00  1650.0 
AGG-TECH OTHER .01  . 3 5  1037.1 
SOLAR SOLAR .OO 1 . 0 0  , .O 
HEAT PUMP ELECTRICITY . 0 5  1.50 1100.0 

SUBSECTOR LOW RlSE 
END-USE - WATER HEAT 
UNIT DEMAND 16000.00 SATURATION 1.000 
BAS l S . 9 5  I E 6  HOUSEHOLDS 
TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM 

OIL  BlJRNEt? 0 1 L . 4 0  . 6 3  10082.5 
GAS 01-IRNEK GAS ' . 3 6  . 5 7  9964 .9  
ELEC RESIST ELEClRlClTY . I 9  1 .00  3040.0  
SOLAR SOLAR .01  1 .oo  1114.0 



SUBSECTOH MOB I LE I-IOllf S 
END-USE COOKIKG 
UNI T DEMANO 32011.00 S A T I J ~ A  r ION I ,000 
BAS I S  .32 I-lr41JSEtISLDS 
TECI NOLOGY FUEL ECI-I 'RAC EFF FIJEI- DEM 

SUBSECION MOB l LE HOMES 
END-USE L I GIiT - APPL I 
IJNI I DFMNlj 21 300.00 SATINAT ION 1 ,000 
OASIS .Z2 HCUSEUG)LDS 
TECI INOI-OGY FOE! TECH FRAC EFF F JEI: DEM 

AGG TFCI.1 ELEC.CRICITY ,311 1 . O O  7227.2 

SUOSEC r 011 MOB I LE I IOIIES 
' END-USE SPACE I.IEAr 

UNl 'I OEMANO 1000.00 SATIRAT 1014 1 .000 
BAS IS  . 32 I~OUSEHU.OS 
TCCH~~OLOGY FUEL TECH FRAC CFF FUEL DEM 

OIL BUtZNER OIL .31 .50 2'1800.0 
ELEC RESIST ELEClRlZ l T Y  - . 03  1 . O O  1360.0 

SlJBSECTOR MOB I LE kIOMES 
END-USE WATER -EAT 
UN l I' DEMAND 11000.00 SAI*iRATION ,200 
OASIS .32 HOUSE-OLDS . - -- - - -  

1 ECI-INOL.OGY FUEL TECH ,FRAC EFF ML DEM 
ELEC RCSIST ELEC.TRIC I T Y  .07 3.00 253.0 
0 I L  BURNER OIL .07 . 6 3  1661+.B 
EI..EC R f  SIS'I ELECTRIC I TY .28  1 .00 9180.0 

SUBSECTOR SINGLE FAMILY 
END-USE AIRCOND 
UNl T DEMAND 11000.00 SATURPTION .660 
BAS l S 2 .66  1E6 HOUSEHOLDS 
TECHNOLOGY FUEL TECH FPAC EFF FUEL DEM 

ROOM ELECTRICITY 1.50 3.00 5507.3 
CENTRAL ELECTRICITY ,251 3.00 , 927.7 
SOLAR SOLAR .00  1 .00 .O 

SUBSECTOR S l NGLE FAM l LY 
END-USE OOOK l PIG 

" UN I T DEMAND 3200.00 SATURATION. 1.000 
BAS 1 S 2 .66 lE6 HOUSEI-IOLDS 
TECI-INOLOGY FUEL TECI-I F RAC EFF FUEL DEM ' 

OIL BURNER OIL . 18 .3B 1515.8 
GAS BURNER GAS i .86 .3B 15663.2 
ELEC RES l ST EL.ECTR I C I T Y  .62 l .OO . 1984.0 

SUBSECTOR SINGLE FAMILY 
END-USE L I GHT-APPL I 
UP! I T DEMAND 2 1300.00 SATURAT I ON .730 
BASIS . 2 . 6 6  IE6 HOUSEHOLDS 
TECtlNOLOGY FUEL TECH FRAC EFF FUEL DEM 

AGG TECH ELECTRICITY !.9r 1.00 4 1 3 ~ 1 3 . 3  
. . 

SUBSECTOR SINGLE FAMILY 
END-USE SPACE HEAT 
UNlT DEMAND 69000.00 SATURATION 1.000 

.BASIS 2 . 6 6  lE6 HOUSEHOLDS 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

OIL BURNER OIL 1 .42  .50 195960.0 
GAS BURNER GAS .95 .55 119181.8 
ELEC RES I ST ELECTR I c I T Y  . 1 3  I .oo 8970.0 
AGG-TECH OTHER .03 .35 5919.3 
SOLAR SOLAR .OO 1 .OO . O  ' , 

HEAT PUMP ELECTRICiTY . I 3  1.50 5980.0 

SUBSECTOR S ING-E FAMl LY 
END-USE MATE3 IiEAT 
UNlT DEMAND 25000.00 SATUR4TION 1.000 
BAS I S  2 .66  IE6 HOUSEHOLDS 
TECHNOLOGY ' FUEL TECH FRAC EFF FUEL DEM 

OIL BURNER 0 I L 1 . 1 1  . 63  Lt1i04'7.6 
GAS BCIRNER GAS .99  .57 4 3 r 2 1 . 1  
I~LEC RESIST ELECTRICI'TY .53  1 .OO 13300.0 
SOLAR SOLAR .03  1 .OO 675.0 



SUBSCC i OR b I R I'PF;'; 
END-USE PASS 
IJN I 1' IIEMANI) 11 .I19 SA'IlURAl ION 1 . 000 
OAS 1 S I2U75.53  IE6 PASS MI 
TECI.II.IOL.OGY I-OCI. IECI-I FRAC EFF FUEL DEM 

AGG TECI-I. 0 I I. 12875.53 . 30  192703.8 

SJUSEC I'OR 13115 
END.-USE PAS5 
UN I I IJEMANI) 2.6'7 CJA'IURAT ION 1 ,000  
RAS l S 9110.82 ICG PhSS MI 
I FCI.INOLO(jY FUI  I. 'TECH FRAC E f F  FUEL DEM 

Ll l LGI. 0 I I. 674.3'7 .20  9 0 0 2 . 8  
IN7 COM 0 1 1- 275 .45  . 2 0  3677.3  

SUOSCC [OR FA I I- F17C I GI41 
END-osc FHE I (;la'r 
UN I 1  DCMANII . 2 3  SATURATION 1 ,000 
BASIS . 251iY9.31 IE6 TON MI 
'TECI-INOILOGY FUEL TECH FRAC EFF FUEL DEM 

D I ESEI. 0 I L 2l1223.15 .30  18328.9 
AGG iECI.1 ELECTRICIlY 715 .85  1 .OO 162 .5  
A(;G IECH 0 I L 560 .31  .20  6 3 6 . 0  

SLJDSEC l OR UA IER 
END-IJSE 1-17E I GI I1 
UNI I DEMAND . 14 SAT'JRAT I ON 1 .000 
UASlS I0271t11 00 IE6  13N MI 
TECI-lrIO: OGY f UEL TECH FHAC EFF FUEL DEM 

O l ESEL 0 I L 12351 .OO .20  8194.7.  
AGG 1ECI-I OIL  90389.00  . 20  61668 .5  

SlJBSECl OR A I R FRE 1 Gt4.I' 
END-USE FRE IGI4T 
UNIT DEMAND 10 .93  SAl'URA'I I ON 1 .000  
BAS I 5  2090.77'  I E 6  ION MI 
TECHNOLOGY FUEL TECI-1 ~ R A C  E f F  FUEL UEM 

AGG TCCI-1 0 I L 2090.77  . 30  76173 .7  

SUBSEClOR AUTO 
END-USE PASS 
UNIT DEMAND . 9 6  SATURATION 1 .000 
BAS l S 9 6 1 ~ 2 5 . 4 8  l E 6  PASS MI (OR=I .4 )  
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

D l  ESEL O IL  .OO .20  .O 
INT con o I L 961+25.~18 . . 2 0  r 6 3 3 2 L t . ~  

SUBSEC TOR RA l L 
END-USE PASS 
UNIT DEMAND I .oo  SATURAT ION I ,000 
BAS 1 S 9466 .83  IE6  PASS MI 
TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM 

D l  ESEL 0 I L 802 .32  . 3 0  2669 .1  
AGG TECH ELECTRIC I f~ ' 8664 .58  i .OO 0 6 4 7 . 3  

SUBSECTOR TRUCK 
END-USE F RE l GHT 
UNIT DEMAND . 9 5  SATURATION ) . n o 0  
BAS I S 453F9.82  I E 6  TON MI 
TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM 

DIESEL OIL  26830.99,  . 3 3  77240.7 
INT COM 0 I L 18559.04 . 2 0  08155.4  



lE.4ERGY DEMAND AND F UEI- M I  8 
IE09 BTU 

SCENPH!IO- BASE CASE L1/79 YEAH- 1985 
RUN DATE-APR 06.1979 



COMMCIiC: 1.41. 

GOVCHNMCN I 

MANUI' AC I I JR I NG 7 5 5 5 0 . 1  

lllIS I DEN I I AL 

I I?ANSI>OI< I 

OIL 
( I )  COAL . 

STEAM HYDRO J TOTAL I 9 1  
ELEClRICITY NUCILEAR OTHER J FDSTCK SOLAR 17)  DIRECT USE 



lABLE 6 
APPENDIX A 

EM'2GY DEMFND AND FUEL M I X  
IE09  BTU 

SCENARIO- BASE CASE 4 / 7 9  YEAR- 1985 
3UN DATE-APR 06 .1979  



STEAM HYDRO 4 TOTAL191 
EI.ECTRICI'rY NUCLEAR OTIiER 4 FDSlCK SOLAR ( 7 )  DIRECT USE 

AGH l CUL TURK 

ALL s-rocK 
€1-ITCTRICI IY 
PROPANE 

AIR CONO 
APP-AUX EQU l P 
L I GI4T I NG 

SPACE HEAT 
WATER IIEAT 

SECTOR TOTAL 

A I f f  COND 
APP-AUX EQUIP 
AUTOS 
L lGHT ING 

SPACE HEAT 
WATER tIEAT 

MANUF ACTUR 1 NG 

ELEC DRIVE 

FEEDSTOCK 
, FRIMARY METALS 

FROCESS HEAT 



RES I DEN'I I Al. 

AIR CONI) 
COOK 1 NG 3-111'73 . 5 6'1 16. U 
I.. I 61-11 - API''I. 1 

SPACE I.IFA1' - - 2 1 5 5 0 9 . 1  3 0 1 2 6 0 . 0  
HA1 CH I.l€.Al 8 5 8 2  1 . 1 8 8 8 8 7 . 0  

U I  II. I I IES 

STEAII HYDRO J TOTAL191 
COAL. ELECTHICI'rY NUCLEAR OTI-IER J FDS'ICK SOLAR (7) DIRECT USE 



GRAND IO-IAI-S FOR SCENARIO BASE CASE 0'1'79 YE4R- 1985 RUN DATE- APR 06.1979 

NATURAL OIL  S lEAM HYDRO J TOTAL (9 )  
GAS I I I COAL ELECTRICITY NUCLEAR OTHER 4 FDSTCK SOLAR DIRECT USE 

TOTAL FUEL CONSUrlPT l ON 5 L ~ 3 8 9 5 .  0 2 6 8 9 6 L ~ 7 .  3 31 1829.5  480690 .3  273000.0  SEE13.4.5.61 SEE (7 .81  L ~ 2 3 4 6 3 9 . 1 ~  

DISTILLATE AND RESIDUAL COdBINED, UNLESS NOTED 
RESIDUAL O IL  TOTAL USE- 627871.5  
STE4M rCTAL USE= 33q71 . 1 
PETROCkIEM W l A L  USE= 131~131 .2  
COKJNG COAL TOTAL USE= 199785 .2  
OTI-IEH TOTAL USE= 10974.3 
SOLAR. UNLESS NOTED TOTAL USE= 1690.8  
HYDRO TOTAL USE= 86215 .0  
DOES NOT.INCLUDE ELECTRICITY 



APPENDIX B 

COUNTY LEVEL DATA BASE 



ALBANY 
AI-LEGANY 
Bt?ONX 
DROOME 
CATTARAUGUS 
CAYLJGA 
Cl-IAlJT AUOUA 
Cl-IEPllJtdG 
CIiENANGO 
CL I N'rObI 
COLIJMl3.I A 
COR-[LAND 
DELAWARE 

' DIJTCI-IESS 
ERIE  . 
ESSEX 
FRANKI- I N  
GENESEE 
GREENE 
HAM I L T U N  
IiEHK I IIER 
.JEFFERSOPI 
K I IJGS 
I-EW I S 
1- I V I NGS1'ON 
MAD l SON 
MONROE 
MOI.1 [GOME HY . 
I\IASSAU 
NEW YOHK 
N I AGAR4 
ONE I DA 
0rlOP.IDAGA 
ONTAH l O 
ORANGE 
ORI-CANS 
OSWEGO 
OTI-IER 
0'1 SEGO 
PUTNAM 
OI.JEENS 
REFdSSEt. AFR 
R I CI-IMONII 
ROCKI.AI\ID 
SARA I'OGA 
SCI.IEl\lECI AIIY 
SCIiOkIAR I E 
SCI-IIJYI..ER 

COAl. DElIAPlD FOR NEW YORK S r A l E  BY CCIUPJTY 



SENZCA 
STE JBEN 
ST. LAWRENCE 
SUF-OLK 
SUL- I VAN 
T 103A 
TOP13K I tJS 
ULS3-ER 
WkRqEN 
WAS-I I NGIGN 
WAYIE 
NESJCI-IES1f.R: . 
WYO-3 I NG 
Y&TZS 

1'0'1'ALZ/ AVERAGES 



COUNTY 

ALtIANY 
A1.LEGAI.IY 
BRONX 
BROOME 
CAT1 ARAUGIJS 
CAYUGA 
CtlAUT AUQUA 
Cl IEMIJNG 
CI-IENAPIGO 
CL I NTON 
COLUMB l A 
CORTL AN11 
DELAWARE 
IIUTCI-IESS 
ERIE 
ESSEX 
FRANKL I N  
FIJI-TON 

W GENESEE 
I 

L*, GREENE 
HAM I LTON 
tIERK I MTR 
,JCFFER9N 
K I PIGS 
LEN I S  
1- I V I NGS ION 
MAD l SON 
MONROE 

. MONI'GOMERY 
NASSAU 
NEW YORK 
N l AGARA 
i)NE IDA 
ONONDAGA 
ONTAR I0 
or1 ANGE 
ORI-EANS 
OSWEGO 

. OTSEGO 
PUTNAM 
QUEENS 
RENSSEL. AEH 
R i CI IMOI\IL) 
ROCKLANO 
SARA IUGA 
SCI.IENEC'IADY 
SCI-101-IAR I E 

I El-CC I X 
ELfC DEMAND TOR NEbI YORK STATE BY COlJNTY 

RES DEtl l iES COST C I DEM C I  COST PA LIEPI 
Ill.iklR $/KWI-1R MWHR $/KWtIR MWIiR 

PA COST 
$1 KI.II.IR 



SCI.IUYL EH 113,9'/6 
SENECA ... - 058 
51-EUOEN c:5'1 . '3 l 5 1  
S T .  L.AWREhCE: ;!7../ , 325 
SUFFOl-K 2,Etj;,li22 
SOL. L I VAN 197 ,I176 
'I' 1 OGA 120,026 
l'OMPK I NS 195. GLu3 
IJL,Sl'E t? 

- .- 
i r l  .BEG 

WAt?REN 1 3i3, OE1l 
WAS1.I I NG I'ON - 1 .51~,853 
l-IAYNE 1.32 .2;2 
L.IES'I'Cl.IES'I t'F( I .I-190. 199 
WYOM 1 PI(; L2Ei.8'iC' 
YATE:S I59 , 75(l 

TOTAI..S/AVt..l?AC'ib 5 i:'!> , 3rI I , I 'j3 



GAS DEMAND FOR NEW YORK STATE 8Y COUNTY 

ALBANY 
AI-LEGANY 
BRONX 
BROOME 
CATTARAUGUS 
CAYUGA 
CHAUTAUQUA 
CHEMUNG 
CHENANGO 
COLUMB l A 
CORlL AND 
DEL AhIARE 
DIJTCI-1ESS 
ER l E 
FUI- 1-Ot\r 
GENESEE 
GREENE 
I-l€RK I KEf7 
JEFFEASON 
K I FIGS 
1. I V I NIS'rON 
MAD I SON 
MONROE 
MONrGOMERY 

a NASSAU 
NElJ YGRK 
N l AGARA 
ONE l DA 
ONONDAGA 
ONTAR l O 
OF<AblGE 
ORLE AMS 
OSWEGO 
OTSEGG 
QUEENS 
RENSSEI. AER 
R l CHMOND 
ROCKI-AND 
SARATGGA 
SCI-IENECTADY 
SCI-IUYLER 
SENECA 
STElJSEN 
ST. LAhlftEI'ICE 
SUF FOLK 
SlJLL I VAN 
: I OGA 
TOMPI< I NS 

HES DEN RES COSl 
llCF $/MFC 

$2.33670 
$2.20813 
$4.26000 
$2.22500 
92.21319. 
$2.07900 
$2.20800 
$2.06'+26 . 
$2.07900 
$2.33000 
$2.07900 
$2.22500 
83.25000 
$2.20800 
82.33000 
$2.18642 
$3.25000 
$2.33000 
$2.33000 
83.72000 
8 1 ,99783 
$2.31210 
82.44581 
82.33000 
$3.36000 
$4.26000 
82.17133 
$2.3284 3 
$2.31550 
$2. 1 1  131 
$2.60772 
82.10101 
$2.33000 
82.07900 
$3.850 15 
$2.33000 
83.72000 
IE2.39iIOO 
82.31927 
$2.33[100 
$2.22500 
82.07900 
'6 1 ,80673 
8%. 811 000 
$3.36000 
X X X X X X X X  
$2. IL1Y71 
12.079nO 

C I  OEM 
MCF 

C I  COST PA OEM 
$/PlFC MC F 

PA COST 
$/ElFC 

$1 .99000 
X X X x X x X x  
$2.17000 
XXXXXXXX 
X X X X X X X X  . 
9 I .65300 
X X X X X X X X  
$ I  .65139 
$1.65300 
X X X X X X X X  
81 ,65300 
X X X X X X x X  
$1 .99000 
X X X X X X X X  
x X X X X X x X  
$ l .93000 
$1 .99[100 
X X X X X X X X  
X X X X X X X x  
$2.73000 
$ l . 70861~ 
8 1 .65300 
$1.93000 
X X X X X X X X  
X X X X X X X X  
$2. 1 70110 
$ I ,65300 
$ 1 ,65300 
'6 1 .65300 
$1 ,67198 
$1 . 9It 953 
$1.67293 
X X X X X X X X  
8 I .65300 
$2.54200 
X X X X X X X X  
82.730130 
X X X X X X X X  
'$1 .CH30n 
X X X X X X X X  
X X X X X X X X  
$1 .65300 
$1 .1t4700 
X X X X X X X X  
X X X X X X X X  
X X X X X X X X  
8 I . fi530U 
$1 .65JOO 



uL_s.rER 
WARREPI . 
l-IASt-I I NGTON 
WAYNE 
WES'VCliES'l'Ef? 
LIYOM I NG 
YATES 

TOTAL S! AVEI'tA(5ES 



" ALI-U I' 1.L I 'I I ES ((;A5 l % 
GAS TJC I,IAI.IPJ I'OR I\IEI.I YClRli ST A'I'E. BY l J T  l L l I Y  1376 

liES 13CIY HCS CO5l' C I DEM C1 COST F'A DEM 
MCF' % 1 MI' c: MCF $/PIFC MCF 

PA COST 
$/MFC 

BRC13KL YbI lJN I ON 
CEI\,THAI_ HUDSON 
CO1-?1P10 I A 
Cob.. ED 
COFN l NG 
L I I-CO 
NAI  I ONAI- FUEL 
N l PGARA MOI-IAGIK 
NYS: -+(; 

OHPN(;F -+FIOCKI..PND 
'I'Ab 11-1. IObI 
I.'[ NN.1 SOI!'I'I-1 
F7(;+? 
S . I. AWHZNCE 
SYPACIJSE CJIJUIJHlriAN 

8s. 730 
81 .990  

XXXXXXXX 
$2.  170 
$I .IlLt7 

XXXXXXXX 
XXXXXXXX 
XXXXXXXX 

81 .653  
XXXXXXXX 
XXXXXXXX 
XXXXXXXX 

81 .930  
XXXXXXXX 
XXXXXXXX 

CEN I I?AI I IIJI'ISOPI 
C I 'F Y 01- ..IAFIES I OI-IPI 
c I r Y (31- I>I..AI -I SOI.I~?(;I.~ 
CON E l l  
L ILCO 
N I B3AHA MOI IALJK 
NYSF.1.G 
OI?!."IGE +ROCI<I_ ANI) 
b7AS\IY 
I:((; b ; 
V l 1 i AGE 01- I- f<F.E13ill.f l 



a AI-L 0'1' I I. I T I ES  I COAL o" 
l l C  F Z /I.il-C Pli:F B /P lFC  PICF B;MFC 

Bi?C)OI<L. YN UI\I I Dl4 '12 :', 969,589 5 2.. ':20 16.3i'0.37-/ $ 3 .  1 9 0  3 ,522 , 61.t11 82. ?3L) 
- COAL I'Jl:IlAl.llj I'OR blKW YORK Sl'P.TE 8'1 U T I C I T Y  1 9 7 G  

IJTILI  TY H E 5  DKI1 HE'S ( :O5  l C I  OEl l  C I  COST P A  DEM P A  COSI '  
Y;.? 8 / B i  

CEN'l l?AI.  11l.J1)$;01~1 
CON ELI 
I.. I L. CO 
l\r I AGARA MOkIPWK 
r w E  + G 
O f i  Al'lGli +.ROCKI- ANFj 
o . r l - I cn  
R G l E  

t<CG l or.1 
cEr.11 I'?AIL I 11. IIISOI.I 

. C0I.I l:l> 
I. I I.CO 
N !  AGARA I?til.lr\WK 
IJY CJC 1 l; 
ORAbIGE + tliji:l.:_.At.lO 
O I'I.IE'N 
RG+ C 

.10 1 Al. 

I OT AI- AVE 



"COAI- UT I I.. I T Y  . CENTRAI- HIJIjSON 1 Z 
C0kl. l r l  1000 T01dS 1 0  REGIOI'I 

COUNTY I I I I El-CC DEMAND 
Du'r CI~ESS (j o 
GREENE l E5 0 
o'r I ~ E R  o o 
PU'FNAM 0 0 
ULSTER fl 0 

TGl' Al.. I 65 0 

CENTRAL 
CUK I tdG 

0 
0 
0 
0 
0 
0 

'COAL U T  I L  ITYICON C D I X  
C'fJAl. 11.1 1 0011 10hIS I'O REG I OPI CON ED 

COUN'TY I IdDlJS I I? l al. CI. ITC DEPIAPIIj COK I NG 
BRONX 0 0 0 
K I NGS 0 0 0 
NEW YORK 0 0 0 
01'1.IEH I1  0 0 
QUEENS 0 0 0 
R I CIiMI)I\II'I 0 0 0 
WES 1'CI.IIiS 1E17 0 0 0 

'I t i r  AI- I) o o 

"COAI. U l  11. I ' IY lL . I I .CO)X 
COAI. I N  I000 IONS 1'0 REGI0t.I L.11-CO 

COUN'IY I FIDIJS'l R I Al. FL IIC DEMAND COK l NG 
NASSAU I )  I) 0 
0.1'1 lEl.? 0 0 0 
SlJF F01 .K 0 0 0 

1 0 I' Al. 0 0 0 

I O I Al. 
1.1 

I5 
I1 

15 



COAL U'I' I L I '1'Y ([\.I I AGbl iA IIOI-IAL-IK I X 
COAL. 11'1 I (loo rous TO REGION 

COUN'T Y I kl l jUS 'I? 1 P.I. EL fiC IEMAND 
ALBANY ‘7.;1~ 0 
CATTARAUGUS U 0 
CHAUTAUOUA O I ,325 
C L  1 N' I  0b1 n 0 
COI-UMB 1 L O 0 
CORTI-AI\JCI ( t  0 
ER l E 71cj . - 1 ,585 . 
ESSEX t 0 
FRANKI. 1 ' 1  0 0 
GENESEE 2L.j .o 
I-IAM I L TON 0 0 
I-IEFIK I I4ER 0 0 
JEFF EFIS0I.I 0 l 0 
L E N  1 S ' j  0 
MON rGOMERY 0 0 
N I AGA.RA (3!'7 0 
ONE I UA (1 O : 
Ol.10t\113A(;~\ 511 i l  0 
ORL..E APIS 1 1  0 
OSWFGO , ( 1  0 
RENSSEI. .11!1( r 1 0 
SARA T(jG.4 1 1  n 
SCI-IENEC 1'AIJ'f 11  0 
SiIdOI-IAR I E il 0 
S-I . I- AI-IHENCE I !i 0 
LIAHRE1'1 (1 0 
w ~ s t . 1  I NG'I 01.1 il 0 

1 0  1 41. . I , ~'?c.i 3 2.910 

PI I AGP.RA MOt~1.41~IK 
. COK I NG ANTI-IHAC I TE 

0 0 
0 0 
0 . . o  
0 0 

0 0 
0 0 

5 , 1 5 7  0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
o n 
0 0 
(1 117 
0 rl 
IJ O 
0 13 
0 n 
0 0 
.[I 0 
i~ I i? 
o n 
0 0 

5.157 129 



COUNTU 
ALLEGANY 
f3ROOME 
CAYUGA 
CHEI?UNG 
CIiENANGO 
DEL AI-IARE 
L.. I \/ I NGS7 ON 
MAD l SON 
OTHER 

.. OTSEGO 
SCIiUYLEH 
SENECA 
S'TEUBEI\; 
SULL l VAN 
T IOGA 
TOHPK l NS 
WYOII I FIG 
YArES 

'r0.r AI- 

COAI- I It1 1000 TONS 1 0  REG l ON 
I S t  I I f L FC CIEIIAND 

0 0 
0 350 
0 0 
0 0 
I J  I 9'1 
0 0 
II 0 
O 0 
0 , o  

32 0 
F 5 0  
1 L 0 

0 0 
I Lt 09 
n o 
n o 
(i 752 
2'3 0 

0 386 
58;' 2.091 

NYSE I G 
COK I I\IG 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 1  976 
ANTHHAC l l E  

0 
70 

n 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7 0 

*COAI- . U 1 I I- I 'r Y ( ORANijE +I?OCIO-ANl:l ) I 
' 

(:OA; 1 1.1 1 1300 I 01\45 '1 0 REG I ON ORANGE 1 HO(:UI~AF.JC) 1976 
cou~ i -Y  I I I A HI.E(: IIEI.IANT) cou I NG AN'II.IRAC I -I E 
ORANGE 0 0 0 0 
61.1-IER t) n o n 
ROCKI- AND n o CJ o 

1'0.1' Al. 0 0 fl 0 

~OC)AI. 111 11.. I l ' Y  ( 0  1'1-11~11 J % 
COAL I 14 1000 'robJs 1 0  REG I Or1 OTI-IEH I !3.'16 

COI.IN'I'Y I NI)US I'H I Al. E L  f<C I:iEIlAI\II:, C 01; I N!3 AN'I'I-ll?AL I 1.1; 
O'rIiER il 0 0 ' I t m  

.I 0'1 Al- 0 0 0 I U'4 

OTHER 
0 
0 
0 
0 
0 
0 
0 
0 
U 
0 
0 
0 
0 

O 
9 

25 
0 
0 

25 



''COAL U'IIL.I'IY:':KG+Er.Z 
C.i~/..l_ It.1 1 UOO 1'01.15 TO REG l ON RGi-E 

, 1 3 6  . 

I J I t  I ELF:. DEMAND COKING ANTHRACITE O'T HE R 
I il l AI. 

COUNTY , ., .. .. 
MONROE 780 0 I 60 I ,,?i?l A: 5 
ONTAR I0 0 0 0 0 0 I1 

WAYNE [i o 0 0 0 I1 
-, - ., 780 0 I 60 1 ,?;"I 

TOTAL 3k 3 

uCOUN I IES I N  REG I ONI( GRS .I.. I I..(;Ol : 
COIJN TY NAME 

2, " ,a 

NASSAb 
a QUEENS 

SUFFOLK 

a ~ o g r q l  1 ~ 5  IN REG~O~IIEI.II~:,I I l. i,(; lf 
COIJNTY NAME 

2 0 . 2  

a NASSAU 
QUEENS 

9 SIJFFOLK 

;COIJI\II IES I N  RE(; IOG.((;OAI. .I. !l.i:ClD 1 
COl iN l i' lJhl lE 

a ' u  1 

NASSAU 
* SUFFOL K . 
* O'II-IER 



0 
1 

t-' 
W 

2 COUN'r I E S  1.1 1 'rl-[(~l.J 1 T_(jf\l- OEI. I \/Cl?'i .: 

C(jl.rl.(r I E >  I.1 I TI4OI.J T CI~AI. ,  13EI. I VEI7Y H ' i  I I A  1 L. 
AL..LEGAt~I'f 
CAT  I'AHAUGUS 
COR TLANI I  
U E L  P.LIAF(E 
FUL. T Ut\l 
t1Al l  l LTOI\I 
PUTbIAI I  
OIJEENS 
ROCKL AI\ID 
SENECA 
SOL. L I VAI\I 

4 COUl\l l ' i  U l ll POI .I SlJl: ' l~Ol_l< I % 
I I I I I I O N 5  F OF{ CJIJFFOLK 1976 

~ 0 1 . 1 ~  I? 1'1. Ab1 I IJT11. I I Y  A l l  I E  CARBON MONO HYDRO CARBON N I 1'ROGEN OX l DE P A R T  I CUI-A1 E 5  SIJ I -F l IR L'I I OX I I)E' 
- - . - . . - .- - . . . . - - - - _ - - -  - - - . - . - . . .- _ _ _ _ _ _  _ _ _  _ _ _ _ _ _  - - .. .-. .. - 

E . I IAI lrJ l Of'l 
1401.-tit?O(QK 
PlON1 AlJK 
f\JOli I I.I13C31'IT 
r>CJt<I JEF'I-EliSOlJ 
SkICJHI~I~IAI1 
SOlJ  I l- lL?l-~~ 
5 : I.IAl"lP 101.1 
1.1. OAUYI.ON 

1. I ILCO 
I.  11-.co 
1. I I-CO 
L II..CO 
L l L C 0  
I- I I-CO 
I. I I. CO 
1. I I. CO 
I. I 1. i: 0 

C 1  IjCPl C I  COST 
. I ICF  %/MI-C 

I'A 13EM 1'A COS 1' 10'1'Al AVI 
l l C F  8/17FC MCF %/MIs(: 

I1 1 8 , 367 ,59Fi $ 3  . I '31 I 'I 

II I IS . :5G'7 ,596 $ 3 .  I !,ill I 



*COUIJl'Y I EI..EC . Sl.Jlrl- OLK : X 
PU 1'1.Jdl1 

III. FI: I)t MAl.lrj I: OH. ZOUI\Il'Y SIJFFOLK 

C I  DEl? C1 COS1' PA DFPI PA COST 'TOTAL A VE. 
UT 11- I T Y  I ~ E S  . UFM r4:s CO!; I 

pIWiiR $1 KWHR PIWI~R B/I<I.JI.IF: PIL.J~- IR B / I;M.Ir< tII..II.IR 9; 1 KI.11-IR 

2.6'7-1.839 B . 0 5 l S I  2 . 6 7 8 . 0 6 7  8 .04581  312 .420  8 . 0 4 1 0 1  5 , 6 6 8 , 3 2 6  1. 040~1 3 
L ILCO l 3 . 0 l 9  
PASNY 5.533 6.701. 7 3 5  

:IE~..~:C u I 11. I r y  I 141-OICEN'III~AI. IllJll3iSN I % 
U1'II. I I Y  

RI_S CCI;'~ 11;. 01-1'7119 
i; 1 COSI' 8 .  U3UUS 
P.4 COSI' 8 . 0 3 1  31 

I-I.JEl. 
COAL. 
13 15.1' 0 11- 
I-IYDt?O 08 
NAI' GAS 33 MNCF 
NIJCI. E AH 01 I F.13 0'1'1.1 . 

' 171: S I D 0 11.. 5, I Oil0 8A17t?El..!i 

(.:I..N.I RAI. I ILIOSOI'J 1576 

CAP . I I\I MW - GEN I N  GI.11-IF( 
0 I1 . 

5 3 3 
1 5'7 '16 

0 2 
C) 0 

692.' 3 , ' t  15 



m 
I 

t-' 
' U I  

?'ELEC U f  II. I T ' l  l b I k '0 l i  l 1 'l r'll:. .JAIICS'I'OGII\I) X 
U'I I L I T Y  C I T i '  OF JAMESTc)l*lI\I 1976 

RES (:(.IS T 
C I COSI 
PA Ci)S I 

*EI..EC U I I I. I I Y I l\lt'O 1 l: 1 I Y Ot-- P1.A TTSBUHGI-I ) X 
UT I I- I 'TY C I 'I'Y OF PI-A I I'SUURGH 1 9 7 6  

RES COSI 
C 1  COST 
PA COS I 

FIJEL. 0 I ' I  CAP I N  MW GEN I N  GNI-IR 

FlJEL Q ;Y CAP 1 b1 MW GEI\I I N  GWIIR 
COAL 0 1000 'IONS 0 0 
DIST 011. ~ , ~ 1 0 1  1000 BARRELS 2 .121  , 1 .250 
I-IYDRO 0 0 0 
NAl' GAS 2,095 MMCF 8' 1 150 
NI!CILEAR 25.9li.3 l ECt O'IU 8fi1i 2 . 2 5 3  
FlESID 011. 52.692 l 000 OARFKLS 7 .001  2l1 . 1 12 



FIJEL- . 
COAI. . 
GIST Oil. - .  - 

t..Y DIX3 0 
NA'T GAS I . I -I '1 IIIICF 
NUCII' Al? D ' IE9 I3111 
Iz:ESID 011. 15,375 I000 BARRELS 

CP.P IN  MW GEN IN 3WHR 
0 0 

1,204 363 
0 0 
0 I l l  
0 0. 

2,523 1 1  ,976 

CAI' IN 111.1 GEIJ I N G14I It? 
0 0 

270 3 0 
2.105 6 , l.lG8 
I ,970 -! ,267 

3Ii 9 5,591 
610 I.! , I 2 I 



vELEC U l I L I l Y  lPlk-O(trlYSE~.Gl% 
u1' I L  I LY I \ IYY+G 

HES COST 8 . 0 3 7 0 8  
C I  COST 8 . 0 2 9 4 1  
PA COSI 8 .0318 ' i  

FUEL 01 Y CAP I N MGJ ' GEFJ I N  GI-JI-IR , 

COAL 3,354 I 0 0 0  TONS 1 , 3 7 5  7 , 2 3 9  

D lST  011. 2 0 0  1000 BARRELS 13 0 

tlYDRO 0 11 0 2 5 0  

NAT GAS 0 I'IIICF 0 0 

I?ECJID 011. 0 0 0 

'f 
t-' 
4 

"ELKC U'I I I. I I Y l Nl il I illi/iN;E +ROCKLAND J X 
I.IT I L I TY CRkl.IGE-( ROCI<LANII 1976 

F UE. I- I:] l u CAP I N M1.1 I Fl G1.JI4I? 
COAL n l UIJO I OtJS 9 0 
DIST 011.. Ii l OfJCl BAIIREL-5 7'1 I 
I i Y  DHO 0 4 4 2 2 3  
NA'I GAS I I I.1IICF 0 182 
NUCLC AK 0 I E C ~  B'TU 0 0 

l?ESIr! 011.. 4 ,9'/9 1000 BARREL5 902,  2 . 9 7 3  



*EL.EC U1 1L 11.1 Ibrr 0 4  13b.SI.l(lX,r.~t I X 
I I I t I.'P.SI,lY 

RCS X S 1  
CI  C35l  
PA C D Y l  

FUEL - (3.1 'f CAP I N  MW GCN I N  GWHH ' 

COAL O 1000 TONS 0 0 
0151' 011. O 1000 BARRELS 0 0 
I-IYDPO 0 3 .200  211 ,529 
r.IAT G.45 0 MIIa- 0 0 
NlJCLE .AH ' I  I ICE 13TU 1 . 6 L ~ 3  *; , 52'4 

RESlO 01L n l o o o  UAKRELS o o 

='LJEb. OIY CAP IN MI4 GEM I N  GWI-IR 
ZOAl- 700 1000 TONS 31 0 1 ,1300 
9 I 5 !' Cl 11. 2 .  1000 3AtIREL.S 1 I 
i . 1 ~  13li6 0 4 '7 260 
NA T GP.5 2~ MMCF 15 ' I 

ldl.ll>l. IT b.I.1 i'7,lIIlO IE9  B l l J  470 2 .000  
I4ES 1 li 0 I I 25i3 1000 BARRELS 112 . l l o  

*El..;i, IJI 1 1  l l'l' li\ll'i)~VlI..LAGC OF FREEPORTIX 
. UT l L  l 1 ' Y  VILLAGE OF FFiEEPORl 1976 

lS:-5 (;05;'l 
C I i;05 1 
PA 13Cfi I 

BUE.. il l Y CAP I N  r11.1 GEN 1 N GbIHR 



MUN I C I PAL. 

BATtI E+G 
F l LMCIRE GAS 
GRANYBY+HEMEI\lWAY GAS 
RESERVE C-AS 
VALLEY GF.5 , 

WOODtIULL 

TOTAI-S 

MUI4 I C I PAL G A S  U'I' 11. I 1 I ES 1 9.76 

COUNTY 'I'O.~AL SAI-ES 
PICF 

STEUBEN '774 ,000 
ALLEGANY 185.000 

"GAS RESALE (BI:?OOI.<ILYI'.J UNION) x 
(;AS . RESALE. FROM U-I' I L. I 'I'Y Ot?OOi<l-YN UN l ON 

tJ I' I I-.I I'Y DOES NOT HESELL GAS 

2 GAS FiE5nl. E ( CEN I'17AI- 1-11 II'lCjOl\l % . . 
GAS RESALE FROM 11'1' 1 1 -  l I Y  Cl.~l~J I l7Al- l~l~..lI')'iON 

1.J I I I. I 1'Y IIOES 1\1O-I' RESELL. (;AS 

.=GAS t?kS.lI.E! COI. l.ll-;n I A I 
GAS I?ESAL E FROM U I  I I- 1 'I'Y COl.\Jf'll3 I A 

I J ' I I I_ I IY  I.)OES N01' RESEI-I.. GAS 



!'GAS RESALE(C0N ED12 
GAS RESALE FROM U T l L  I T Y  CON ED 

u'r I L I T Y  IJilES PIO r RESELL GAS 

!'GAS RESALE ( CORb I PG) % 
GAS RESAI-E FROM UT I L I T Y  COFI\I I NG 

NAME 

TOTAL 9 . 9 7 3 . 6 7 5  

+GAS. RESALE ( L I LCO ) I 
GAS RESALE FROM UTIL ITY L ILCO 

U'TBLITY UOES N I T  RESELL GAS 

'.GAS HESAI-E (NA'I 13NAL f'UEL I 
GAS RESALE FRIIM UT I I- I TY NA'I I ONAL FlJEL 

NAME QUAN'T I T Y 
MCF 

TOTAL ' t  ,775.301 



*GAS RESA-E ( N I AGAHA IIO~~AWK ) % 
GAS 

NAME 

NYSE+G 
SYRACUSE 

NAME 

OUAI\IT I T Y 
MCF 

R E S A L E  FROM UT I L I TY N I AGARA MOHANK 

GAS R E S A L E  FROM U T I L I T Y  N Y S E + G  

G A S  RESA1.E ( ORAIJGE + ROCKLAND 1 % 
GAS R E S A L E  FROM U1' I L 1 'I'Y ORANGE+ROCKLAND 

NAME 

NYSE bG 
OTkIEF\ 

OUANT I TY 
MCF 



NAME OUAI\IT I T 'I 
MCF 

OTHER 25.270 

TOTAL 25.270 

UG.4S E S A L E  lPENN+SOlITHJ% 
GAS RESALE FROM UT I I- I 'I'Y PENN-SOUTH 

u'r 11. I T Y  DOES NOT RESELL GAS 

uGAS $.ESAl. E i Ri;r E 1 Z 
GAS RESALE FROM UT I L I 1  Y RG+E 

0'1' I I. I T Y  DOES NO'I RESELL GAS 

UTIL ITY DOES NOT RESELL GAS 



*GAS RESALE (PAV I L L  I OI\I % 
GAS 

NAME 

RESALE FROM U T I L I ~ Y  

OUANT I T Y  
MCF 

PAV I L L  I ON. 

"GAS RESPI-E I PENN.1.SOUI 1-1 J % 
GAS RESALE FROM U T I L I T Y  PENN+SOUTI-I 

UT 11- l T Y  DOES NOT RESELL GAS 

--,GAS RE5r.I.F ( RC; k l ' i  I a" 
GAS RESALE FROM UT I I. I ' I Y  RG b E  

U'r I I_ I1 Y DOES NO r RESELL GAS 

*GAS F~F:;ALI_ (:; l . I.AL.II?EN(:C I % 
GAS RESALE FROM UT I L. I I Y S I . I-AWRENCE 

U'I l L. 1 I 'Y DOES NOT RESELL GAS 



<*GAS I7ESILE ( SYRPl-USE SOEilJPjAPI; X 
GAS I<ESALE FROM UT l L l I'Y SYRACUSE SLBURBAN 

CCIANT I T Y  
MCF 

n T I-IE F! 
PRIJDI.IC'I I 01.1 

I I IS I 'R I  CAS P I PEL. [I bJE 
%ENJESSUE PIPEI.. INE 
6EXAS-E>STERN P I PEL I NE 
TRANSCOI. 1 II\ENTPI_ t3 I %I- I I\JE 

G A S  SUPf2L t' I ZEN'I'RAL I II!IISCN I .S: 
GAS 

SUPFL Y TO UT I L I I Y BH001<L I'b Uh110tJ 1 9-76 

OUANT l l Y COST 
MC F B/MCF 

SOPPLY 1'0 U'I'I L I 'TY CEFITRAI. lIllljt.(.IN 

QUANT I T Y  C O 5  I' 
M3F 4;/ MCP 

1 ,662 
3 .'I 89,21+U $1 .200 
4,, 069.697 $1.130 
1 , 160,995 $1.170 

8 ,L~21  ,602 $1.162 



* GAS SUPPI- Y I COI. UIl-3 I P. I Z 

NAME 

PRODUCT I ON 
OTI-IEH 
P IPEL lNE 

W A P 4  I' I I 'I' 
MCF 

*GAS SI.Jt3PLY ( CON I.'!] I % 
GAS SLIPPLY ' IOUT IL ITY  CONE13 

.['.;p1- NAllE OUF,NT I 1'Y 
MCF 

ALGONOIJ I N NAY I' I I'LL I NE 
I'ENNESSE E 1.' I Pli I. I NlC 
VEXAS-EASTEHN I' I F'EI.. I NII 
TRANSCON'T I NEN IAl.. I" I PC L I I\IE 

2 GAS S(JI.'F'I. Y I C(jn1.I I N6 1 % 
GAS SUPPLY TO LIT  I I. I TY COF(l\l l blc 19.71; 

l YPE QUAN'I I I Y (:01; I 
NAME 

MC F 1) / rl(:l- 

COI. UMB I A NA'I' 
CONSOL. I DATE11 
NORTt-I PENN 

10.1 AI 5 



*GAS SJPPLY I L I I. CI.:I ) % 
6/45 SUPPLY '10 UT I L  I 1  Y L 1976 

NANE 'r '{I='€ OUAN'I I T Y  cos r 
$/nCF PlCF 

TE~NESSEE I" I FE I- I Idtl 
TEXAS-EAS I El?b? I" I F E I- I 1.E 
T R ~ S C O N T  I r-JEl\~r;Il- I" I FE'L I fiIE 

411 ,1160, S116 1 8 . 1 5 0  TOT AI-S 

2 (;As .~~~JI"I~I-Y' [ F.lA1. I l%IAl. ['I Jl,.l 4 

(;AS SI.JpI~~..Y 1.0 U I  11- I I 'Y NA 1 I ONAI- I:t!El I <J'lI; 

bl/u-IE I YPC' (/UAI\I'I MCF I :I.Y COS I B/PlZF 

ASHI-AVD SYIJ 
CGt. I JMEl I A SW" 
NPI ICflAl- 

r S(JIJI'I. Y I I\I I AGARA PIOl~IAI4K ) % 
(;AS SUPPI-Y TO UT I L I 'I Y bI I AGARA PlOl.IAI*IK 1 9.76 

TYPE QIJANT I l ' Y  COST 
NAME MC I- B/MCF 

BmDE RL. I NE 
CWISCII- I DATED 

P IPEI- INE 
P I PEL l rdE 



. G I  X 
GAS SUPPLY 1.0 LIT I L I 'TY NYCJE.+G 

COST 
8: MCF 

I'YPE 

OIHER 
PHODUC T I ON 
PIPELINE 
P IPEL IhIE 
P I PEL I NE 
UT 11. I T Y  
UT 11-1 I'Y 
I J T  II- I TY 
P I  PEI. I I'JE 

COLUMBIA NAT 
COLU11OIA SYIq 
CONSOL l DATED 
CORN l NG 
N I AGARA MOHAWK 
ORANGE +ROCKLAND 
TENNESSEE 

TOTALS 

*GAS SIJ13PLY ( ORANGE+ROCKIIAhJC! 1 I 
GAS SUPPI-Y TO U1 I I- 1 I'Y ORANGE +fiOCKI-AN13 

QUAN'I' 1 ' I Y  
MCF 

NAME. I' YPE 

PRODUCTION 
A1-GONQU 1 N NAT P I PEL I NE 
ALGONQU I IJ SYN PIPELINE 
COLUMB l A NAT PIPELINE 
COLUMO l A SYN PIPELINE 
TENNESSEE PIPEI- INE 
TEXAS-EASI ERN PIPELINE 

"SAS SUPPLY(PAVILLI0N)X 
GAS 

NAME .r YPE 

C3NSOI. 1 DA'I'EI) PIPELINE 

'1'0'1 AI-S 

SUPPI-Y 'TO UTIL ITY PAV11..1_10F1 

QUANT l T Y  
MC F 



SUPPI- 'I' 'TO UT I I- I T Y  C,i(RACUSE SUBURBAI\J 19-16 

QOANT I T Y  COS l 
MCF B/MCF 

3 ,l196.921) 8 1 . 3 6 9  

3 , r96 , '320  8 1 . 3 6 9  

UGAS t2I'ILITY JNFOlHt?OOKLYN lJNIU4IX 
GhS UT lL I T Y  I NFOHMA 1 I Obl FOR 0'1' 11.  I 'I'Y URUOKLYN I.JN I ON 

UT I I. I r Y NAME 
I N rE?NAI. USE 
QUAtG 1 'I Y 5;101.1E0 
0UNA.T I 1  Y I 05 I 
C I  FIRM 
C I I;.Il'ER:(IJP I'At2I.I: 
RES 50s'; 
C I  r n S I  
PA CU5f 

DRMKI. YN UN l ON 
696 .672  MCF 

2 ,716 .5E5 MCF . . 
E , 5 8 8 ,  1145 HCF 

11i.00 1 ,2E!5 MCF 
E.31'7. l i l  MCF 

Y;3.7FO/MCF 
83.190/;ICF 
162.7?.0/ NCF 

*(;AS Ul' I ' -  I 'TY I Nf -0  ( CENTRAL I-IUIISON I X 
GAS U'I' 11- 1 I Y I NFORMA'I' I ON FOR . lJT I L I 1 Y CEN'lI?AI.. I-IUDSOt\I 

11'1' I L I r'f NAME CEPJTRAI- IiUDSON 
I t 4  TEI'4NAI- USE 8 8 , 7 2 3  MCF 
QUAb1'I'r:f STORED . ' 0 MCF 
QUNPTI 1.f LOSr 317 ,2Z11 MCF 
C I F I HI1 2, 13Y.1iCi8 MCF 
C 1 UNTCI;PI!P'I ABLE : ,E83.379 MCF 
17ES COST $3.250/NCF 
C I .Ci)ST $2.030/MCF 
PA COSl $1.990/MCF 



IJT l L  l TY NAME 
I N TERNAL IJSE 
QUANTITY STORED 
QUNRT l TY L.OST 
C I  FIRM 
C I I NTERROP rA!3I..I 
RE5 COST 8 .  
C I  cos'r 

UT I L I T Y '  NAME 
I N1 ERNAI- 
QUAI.I'~ I T Y  SI ORIII': 
OUNA'r I 'I Y I..OS'r 
C I  t-117M 
C I I N'I'El'tRUPTABLI!: 
RES cos'r 
C I  COST 
PA C051 

.>GAS [JT IiI- 1 'I'Y INFO (CORN I PIG ) % 

COI-UP113 I A 
1 ,52'7 MCF 

O MCF 
:'710 -52 I tlCF 

ti. 1 5 0 , 5 2 ~ t  IICF 
1-1 . 5t3t3 , 099 MCI' 

, %2.225/  MCF 
$1 .L35/11CF 

A I!I II.'I'IY INFORMATION FOR UTIL.ITY 

i;orI 1:-1) 
S. t j2 t i . f i l i t i  MCF 
5 , i)ii"l .27 1 MCF 

, 3[-. - , .. ,- .- 
JL) 13 / MCF 

2 I , -0 t iY ,13Z1t. PlCF 
9 ,326 ,170  MCt7 

S1t .260 l MCF 
$2.  YOi)/MCF 
$2. I70/MCF 

GAS U l  l L l TY INFORMAT l ON FOR IJT l L l T Y  

U ~ I L I T Y  NAME CORN I NG 
I N 1 ERNAI- USE 3 ,506  MCF 
CIJANI I 'ry STORED O. MCF 
QUNA'r I TY LOST 1 1 ~ 1  ,705  MCF 
C I  FIRM 3 . 3 8 6 .  '338 IICF 
C I I NTERHUI'TAOLE 0 MCF 
RES i:OS'r $1.538/MCF 
C1 COST %I . 3 0 1 i / ~ C F  
PA COSI' , $1 . 1tL~7/MCF 

CON ED 

CORN l NG 



U1' I L I 1''; NAML 
I I\I I ' f f iRb l~L USE 

Q U A k  T I T Y  5 I'IIREfj 
QUNA I' l T Y LOS'I. 
C I  K I R H  
C I I iN I'ERI?UFJI L,li.I..IT 
R E S  '(;OS'I' 
C I  GOST 

GAS IJ I I L I TY It\BORPIAI' ION f C N  U T  IL. I T'I' L. I I -CO 

L. 1 I CCJ 
2,51?k, 5 6  MCF 
9 . 5 0 E . .  322 MCF 
2 , 6 3 2  1 5 6  MCF 

1 3 , 2 7 E  , 3 1 ( 3  PICIT 
2. 1 OE, 3 ? l 1  t lCF 

8 2  . 3501 I iCI7 . 
4;; . -rsrr I PICF 

2C;AS U I' I L I1 'Y I l'lk i) l NA l l Ol,l.lL I- IJII .  I X 
GAS U'I' I I- I I Y I I\(FORMA'I' I ON F(S17 U1- I I- I 1.1 NA'I' I ONAI- FI.!EL 

Il-I' IL I NAME N A  I' l O N F  L 1-UEL 
I N l ~LRNAI-  I J S f  2tjl: , EEI1~ PICF 

OUAR'I' I - Y 5 1 b?F<1_13 . O  MCF 
CIIJNA'I' l : Y 1-05'1' 2. '7tjl: . I t  91 MCF 
C I  r l R M  6.1 ,1~7; . 1 6 U  MCF 
C I I N I'EI?HUI-'I-AB1.I. O MCF 
RE5 , C 0 5  I' I t ' . 2 0 8 / M C F  
!:I 0305- 4; 1! . K57 / PICF 

3 G A S  LIT I I. I 'I'Y I IrJI:'i) l N I \GP.I?.l MOIiAI4K I % 
GAS 0'1' I I-  I TY l N O R M A T  l ON FOR U T  I L I ['I' PI I AGARA MOI-IANK 

UTI ! l . ITWNAI ' I~  . 
I N TORNhI. USE 

QUAAI' I ;Y ST;)REIIl 
O O N A T I J Y  1-051' - 

C I  h l R N  
C I ifJ'IClif.?lJt' I'AGL L' 
t7ES COS'I' 
C I  COST.  

N I AGAR! MOI-IAWK 
1 3; . G2a r.ICF, 

O MCF 
3 . 7 1 C . 8 2 6 . M C F  

2 3 , 5 6 5 . 0 i 7 6  MCF 
1 5 . 6 7 2  , 1 '.I l MCF 

I C  . 3 3 E / t I C F  
$I..WPOD/MCF ' 



u.r - L I I Y I\IP.II~: 
I NZERIJAi. IJSL: 
QUANT II"Y S'IOREl'j 
QUNA'I' I 'I'Y LOST 
C I  FIRM 
C I I NTERAUP IAOLE 
RE5 COS'I' 
C I  COST 
PA COST 

NY5I.I t i; 
93,  ti78 MCF 

0 I.IC F 
8-15, '125 MCF 

1 '7 . 365 ,66 1 llCF 
861 ,210 IICF 

82.0'79 MCF 
B I . 6'7L~ /MCF 
$ 1  .653/I lCF 

a GAS UI' I I- I SY I NF-0 I ORAN(jL. I l'il)2KLAI\III I Z 
(;AS 1, I 1 I.. I 1 Y I NFORPIA'I I ON FOR U I' I I.. I I Y UI?AI\IGE .+1(01:1(1..AND 

IJT I I- I 1 Y NAME 
INTERNAL 1J5E 
QUAN'I I 'IY STORI:II 
OUNA 'r I .TY Los'r 
C I  FIRM 
C I I N'I'ERRIIP~ AbI-C: 
RES COST 
C I  COS'I' 

'-1 95 ,556 I C F  
0 MCF 

56.700 MCF 
'.I .75 l .29'.I MCF 
' 1  ,357,628 MCF- 

!62.390/MCF 
%l.f380/HCF 

:'iiAS 1111 IL I I 'Y  , INI~OII)AVII~l-ION)% 
GAS UT I I- I 'TY I NFORMAT I ObI FOR IJT I I.. I I ' Y  PAV I L L  I ON 

U'I' I L I 'r Y NAME 
I NTERNAI- USE 
OUANT I T Y  STORED 
OUNA'I' I 'TY I..os'r 
C I  FIRM 
C I I N'I'LRCIUI'l AUI..E 
RE.5 COSl 
CI  COST 

PAVlLL ION 
7,000 MCF 

0 MCF 
IUO.OOO MCF 
1 32. (136 MCF 

0 MCF 
$I.SIO/MCF 
$I.603/MCF 



U I 111. I T Y  I\IAIcE 
I N'l f!?ldAL. IJCE 

~ U P M  I' I 1  Y SIOHEII 
OUK.~~ ' ITY  L.051 
C1 t - l r n  . 
C I I N'~ERHU13'I'ALi-E 
17ES COS I 
C I  ~:os'r 

PE I.ll.1 I SOU '14 
585. MCI:' 

C IIC I- 
PlCF 

lu?, iJ81 IICF . 
3 '1 llCF 

$ 2 .  ;123/PICF 
$ 1  .!39L/llCF 

o'r L. I I Y NAME I?G t E 
m I N-EF(I.IAI. 1J5K I .%:I ,035 PICF I 
w OU&I'I' I I Y 5 1017tTO 0 MCF 
h) QUMA1' I 1 Y I-OS'r . I  . O r 3  $0.37 MCF 

C I  lFlHM I 5 ,ZLI 9.259 IICF 
C I  IN~ERKUPI/~EB-E ~ 0 MCt- 
RE5 COSI' Y.2.45U!MCF 
cr COST '41 .iXlII!MCF 
PA COSI Y I .'930/MCF 

. ;GAS UI'II-1-1). INI'OISI. I-ALIRCI'ICEIX 
GAS (ll i ] L I Y INF0RPtA.I 1 ON FO17 -0 I 11. 1 I'Y 5 I' . l-Al.lIiCI.l(:C . lC3'76 

U'I'II- I I'Y NMlE 5.1 . I-AI.IEENCE 
I N-ER-qAI- LSE 5 .891  MCF 
OlkN'I' 1 'I'Y CTOKC13 OMCF 
QU4A'I' I T Y  LlOS'I 15.L-38 MCF 
C I - F I R M  3 ,  I 5 ? .  I L t 0  MCF 
C I I bfI'ERF?I Pl'A131-E 0 I l l  . 04 3. MCF 
RE5 COSI' Xi? EbrO/MCF 
C I  cwr 6 2  IEO/MCF 





FUEL - 1976 
- -. - .- - .- - - - - - - - .- _ - _ - - - - _ - .. _ _ - - - _ - - - - - - _ - - - _ - _ _ - - - - UNl  I AVEIIAGE 

t1E II-li)D HAY STOR T I ME: METHOD PIAX STUR I'YPE: OF AVAILAl3L.C I-IEAT RAIE  
OF CAPACI IY L IPII T OF CAPAC I T Y  CAPAB I L I IY.-MW COOL I NG HOIJRS FOR FOR . I 9 7 6  

COllPAFlY S'I'A'r I OI\' UN I 'I' L.0CF ;I 101.1 I Yl-"E P% I HAPIDL I NG I X I 0I)O 1 ALT ON USE HANDL I NG ( X  1000 l SLJElPIE17 A l  NTEH SYSTEM+ 1976  ( 8  rU/KWI-I 1 
-. -, . - - - - - _ _ _ _ _ - _  _ _ _ - _  _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _  
CENTRAL I-In DAI\ISKAhlltl? 1 :\IEW8dRCkl S I 5 a3 483 BBL - a 3  - 3s 3 9  A 7 . 5 9 2  1 1 . 7 2 8  
CErJI RAI- I-I' I')AI.JSKAhllER 2 BIEWB1)RCl-l 5 1 S a3 - a3 _ 6 C. 6 6  A 5 . 7 8 9  10,6LiI) 
CENTHAl. I i *  DANSKANMEtI 3 NEblBJt7C-1-1 SI' 5 6 3  - a3 _ 110 1 1 0 A  5,000 1 0 . 2 L ~ 7  

CEN'I'RAI- ti* DANSKP.PlIlER Lt l.IEWU.JREIi ST S a3 - a3 - 2 2 3  2 2 9  A (3.L11~2 9.692 
CENTRAL 1'1' ROSETOFI I NEI.IEiJRC~I.I ST 5 I.1 . .21.5 BBLS W l 2 P  1 2 0 ~ 1  A 5 , 6 0 3  3.790 
CENI'RAL HY 1-70s~ rob1 2 NEWHIJH(I.I.I S T  s w 2 w 12C1 I % f l u l  A 6.1390 9 . 7 9 0  
CEI'Il'RAL ti' IIANSKAIJMEF 5 NEI4TWHGt.I :C 6 T .'I l50L.S - T 2 . 5  . . % . 5  C 0 . 7 6 1 ~  15,11fi6 
CEI\IlRAL kl' DAFISKANMER 6 NKL.IBJR(.;tI :C 6 I _ I - 2.5 2 . 5  C 0 . 7 6 7  1FS.L~66 
CEN1-RAL kI' DASHV II.L..E I 1'3 1 P701\l kIY Q - _ 1 . 5  1.9 - - 
CEN IRAL 1-1" DASI-IV I I-1.E I? R 1 F-01.1 I-IY IQ - . _ I . E l  1.9 - - 
CENTRAL I-I* FIEVCRS INK 1-1'1 10 - - - _ - 2 '.' ,?'j - - 

a CENI'HAI. Hz' STURGEON I HIFTON I i Y  Q - - _ _ I l . C $  5.11 - - - 

CEN I RAL I I!' S'IU17(>EON ,? li 11. TO14 I Q - - _ '1.9 5.II .. - 
& C l l ' t ~ l  I S J I G I F I  3 IT' 1 l."IOt\l HY Q - - '1.9 f i .0  - - - 

CEKI RAL 1-1" COXSACll I E CCIX~ACEIE ~1 I K F 1 .2 -1]01-S - F I\JCIbIE I9 c? l l  C 0.  7'111 l 'I . 162  
CENI'RAI 1-1' 5 0 .  CAlFiO C A  I LO 131' K I' I 0.5 1381- 19 2'1 C 8 . 0 3 3  13 .770  
CIrNI'RAL 1-1 ' 

IOTAI.. CENIRAI- HIJDSON 
- - - - - .- - - - - - - - - - 

C'r - 20MBlJS'l' l ON 1 Ut713 1 NE .3tt 'I[] 
I-IY - CONVEN I' I i!AI. I-IYURO 1 I.: L~ 6 

I C - I N'I'ERNAI- COMl31.61 ION E 5 
ST -- STEAM 'I'URBI NE ( 0 1 1 .  ) ~c 7 ,3r- t;!>z . . . . -. . . - . . . - 

"IUIJ -15) I 

NOIE u l  .. ROSE 1 (lFl AC I -IAL CAI'AC 1 1 "  15 1200 MW . CEkTHAL til.JL)CJON I S  StiARE 15 ill10 .Ill-I. 
NO l E a2 . - ROSE1 UN IIES IDIJ.71 S1DHAG.C CAPAC I T Y  - 1079  PlM131-S a2 0 11- - 3 3 .  ' 1  IlMl3LS. 

CKN.IRkL I.IJDSON I S SI- IAK OF EACI-I I S  2 0  :PER CIINT. 
I I '  w 3  .- 13 I I. LII-II. I VEREll 00 I'lX PI-ANT V I A P l PEL I NE FROM SIJ13PL I ERS I EHtl I IxIAI.. . 



COPII'AIIY 
- - - - ... - - 
CON E:l? 
CON ED 
CON ED 
CON E l l  
CON ED 
CON ED 
CON ED 
CON ED 
COlJ ED 
CON ED 
CON ED 
CON ED 
CON ED 
CON ED 
CON ED 
CON ED 
CON E l l  
CON E.11 
CONED 

I CON ED 
CON ED 
CON El) 
COId ED 
CdN ED 
CON ED 
CON El? 
CON ED 
COlJ ED 
COt.1 ED 
CON ED 
CON ED 
CON ED 
CON ED 
CON ED 
CON ED 
CON ED 
CON ED 
CON ED 
CON ED . 
CGN ED 
CON ED 
CON ED a 

CON E l l  
CON ED 
CON ED 
CON ED 
CON ED 

S'I'A'I' I ON 0I.l l 1 I .  OC A T  l C1l.l I YtJE I'R I 
- - -. - - .- .- - - - - - - . - - - - - -. -. -- - - . - - - . 
AHIHUR K I *  2 STAIEN I S  S I  S 
Al?I'kIUl? K I * 3 S'I'ATEbI I S  S I S 
ASIORIA I QUEENS ST S 
ASTOHI A 2 QI.JEENS ST S 
ASTORIA 3 OlJEENS ST S 
ASTOR I'A L~ QUEENS ST S 
AS'I'ORI A 5 OUEEI\IS sr s 
BOWI.. I NF: I IiAVERS1RP.I.I S1 S 
BObll- l PIE . 2 I-IAVEHS1RAI.I ST S 
EAST I? I VER 5 MAbItIA'I' 1-AN S I  5 
EAS'I' I4 I VEH 6 MANHAT 1 AN S I 5. 
EAS l R I VER 7 IIANI IA  I I AI\I S I S 
l.IIJDS(?N AV ' #A ST 5 
RAVC'NSI.JOOII I QUEENS . S r  s 
FtAVENS1.IOOD 2 OUCEN5 S'I' S 
RAVCNSl-100l3 3 ' OUIIENS 51 S 
I7OSE'I ON I 170SE'l'ON SI' S 
I~OSIITON 2 Rostlror.1 s I s 
WATERSIOE 7 MAN1 IA T I AN S'I G 
WA I'ERS IDE 43 MANI-IA'I.1 AN S'I S 
lJA I'ERS IDE aC MAI\JI-IA'I'I'AN S I S 
59 ST UD MANI.IA I 1 AN 5.1. s 
7'1 51' aE MAN-IA I 1 AI.1 S I S 
I Nl) I AN PO* I BI.JCI-IANAN SP 'I 
I NDI AN PO:: 2 8UCI-IAPJAN SP N.  
ARTkIUR K I s  STATEPJ I S  'C1 5 
A':;'1'017 I A n l OlJEENS . C 1 G 
ASTORIA 0 5  OIJEENS C'I' S 
ASlOI?IA 0 6  C I 
ASI'ORI A 0 7  C I 
ASIOR l A 00 C I 
AS'I'OH I A 0 9  C I 
AS'I'ORIA 10 ' C1 
AS'IORIA I I C I' 
AS 1017 1 A 12 C I' 
ASI'OI:?l A . uF QUCEbIS CT K 
GOI.IANIJ5 UG OROOKI-YN C I' S 
HUDSON AVa 1 01700KL.YN C'I K 
I-IIJDSON AV3 2 8ROOKLYN C 1  K 
IIIJI')SON AV a 3 Bl?OOKI. Ybl CT K 
I-1UDSON AV" 'I BROOKI-YN CT K 
I I~.JI-ISON A V  a 5 BROOKI. YIJ c'r K 
I FJD I Al.1 1 3 0 a  I 8lJCI.-iANkN CT K 
I FII') I AFI PO" 2 RlJCI-IAl\l/rlJ C T K 
I ND I AN PO" 3 HCJCI-IANAtJ C 1 I< 
KEN l AVE 2 I O I I  I (1.1 K 
NAHF?i)I.lt; H"tl RR00KI-I"N C'I K 

I'UEI. -- 1976 
-. - - - -. - - . . . - - - . - .- -. .- - - - . . . - - . . . - - - - - - -. - - - - - - . . . - . - LIN I I A\i't..tIA!;E 

ME Ttl0I-j PIAX 5 rill? I I rlC PIE TI-lil13 PI9.h: 5 I'OI? l YPt kjl:. AVA I I. AI:31-1_ l lC  A l HA I E 
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* NIIC,IL ~ C I  I I I I I , ' I (.II.II\I! ,I I I I j 5 I c t? , r - H ,  I' 2 3 2 3  A 1j.li5~1 15.2-711 - 

N n'5;t.. 1 i; I I L I I I 3 '51 i: I?;I' -- 1.7 . T 5!5 55 A t3 .05L~ 12.633 

N (51: I G I I I I 8 1  51' c H;I - R .  I' - ' I I 103 A 5 , 1 0 8  l0,*/ .1l  
N fS t .1  G I I I :  I t i ; ' ~ l t l l l  Cj I' C -' '70 '1 01'1s -. - '1. - 15 3 33 A t3.711 15.65'7 
~ ~ ' 5 1 :  I : ;  I I ;  l O l 1 1 4  I I !;I' C ' - 'I 5 0  5 0  A 0 . 7 8 0  I II ,8611 
NISC .I (; I.ICIMI. 14 I.; I I'Y I (;I 1.1 I'I.I{ S I  c B . T  1250 'ro.> - -. o . I SI!(I SIIIIUI 1-3 .SG~I C J , ~ I T ,  
~ f 5 E  1 (i I I i I I ; I I~I..JPI:;I I l 1-1 = 5.1. c 0. 1' sun 3 n r l ~ l  o 6.651 ! 0 , 3 5 1  - - 13, .r - 
Iqr(5C 1 1 ;  I ! ;  I I l i / \ l l l i l l l  ? I  C I?, I' l 09 .IO~IS - - Ft' , 'I 35 3 5  A 7,9:58 16.i?[j? 
I \J~'~I: I i; , I  I I I .  I J I I I I  I I I 5 1 C R , 1 . - - t t , r  3 11 3 3  A R.'769 I 5 . 0 1 " /  
Nf:;l: 1  ii M I I I I ICI 1.4 I I A !  I I I C H . I' 250 'IONS - - l i . r  1 ~ 1 : s  1113 A R . 2 1 7  ' 3 . 5 I i j  

1.1 1 1. I I I I I I l l  I I I 5 I C R . T - - I?. I 111'/ 1117 A ld.~':<C. 4  C d  7 ,5013 9 . I1  99 
1d-;5,l: 11; PII?;~;. l j l l  l i: 11 110 .. 

... - - - 
IJYSE (> PI I !;I.: . I IYI 1: 11'1' .- - - - - .. ll CI 110 . 

F l  iSI: I G 
,. 'ICJTAL NYSE f I'i 

.- .. . - .- - - . . -. - - . - - - . . 

IilijUE # I  - r\l'r'SII .ti:; SI-IARI' f5il 1 . l  RCEI\IT OF' JO I N1 L )' OWIJCI? IJN I T 
110.1 I a2 --  l.!I\l 1 'I' /tVA I I.AI.jI. I: 1.101..1S2WlAY NO I' BE I NII I CA I I VEOF L.CII\IG 'IF1711 !'II'El?A'l 1140 PI:: I'WORMANCE . 



*NYP13 ( Ot?At\I(;I': I I?OCKl..AND I X 
F I J E L  - 1 9 7 6  

- . - - - .- - -- - - .. - - - - - - - - - - - - - - - - - - - - - - - - .- - - - - - - - - - - - - 
ME 1'1.1011 'MA> S'I'OR 'r I PIE HE THOU PIAX STOR I Y PE OF 

OF C A P A C I T Y  .i IMI T OF CAI'AC I T Y  CAPAO I L I T Y  -PIN COOL I NG 
COMPANY STAT I ON I JN  l T I..OC:/\ i 1 O;.I I Yt 'r  I'RI li.1NDL. I PIG - i( b 0 0 0  AL'I  ON USE t-IXNDL I NG I X 1 0 0 0  1 SlJMMER W l N l  ER SYSTEPl + 
- - - - - - - . . . . ... - - - - - - -  ---- - - - - - -  - - - - - - - -  - - - -  . -  ------  - - - - - - -  
ORANGE-( R O W O W L  I I\IE I PIC W 'Ol?i !j I S . CI ~7 8 7 C t B U L S  - - N 177 - 2 0 1  2 O l a l  A 

ORANGE -( 130" 801.11- I I\lE 2 ' I  I . !.; l S W a 7  - - N - 2 0 0  E '00a l  A 

ORANGE +RO2 LOVE I I' I I.IE l.1 "017 < i; I S a"t 2 ll. R B L S  G .  C NONE ~2 CI 7 5  TONS 19 19 A 
ORANGE 1 R O Y  I-OVEI' I' 2 J ) I 5, a11 G,C NONE N 2 0 2 0  A 
ORANGE 1 ROq LOVE l I' 3 I ' 0  S I  S u" l  G,C NONE 1-1 G 3 6 3  A 
ORANGE+HOY I.OVE1'I 4 I I 5 I 5 u't G,C NONE CJ 1 9 7  1 9 7  A 
OI:?ANGL-:.I.I?O I-OVC I I c I I I ?  5 1 uLt G,C NOPIE N 2 0 2  2 0 2  A 
ORANGE I . H O ~  ,t.IYDRO I ,JI:.lJ '<ill'(-: u 5 1 11 c i  .- - l i l t  - 
ORANGE +F<O> 1.1 l LI..~I.JI~~~J I I 0 (: I K I' 5.  1 I-&S G NONE I' aG 3 7  I t 3  C 
ORANGE I SI-IOEMAK~.I? I I I :  I_ I BE I- 5 .  I 13131-s G NONE I a 6  - 37 43 c 
ORApI(;E 1 RO 

1 0 T  A L  OFIAIJC,E.I I?OCKL ANl l  
- - - - - - - - . - - - - - - - 

C'I - CONVCN'I I OA.- '~UIM I I\IE 'Ill 06 
tIY - C0NVE:N'I' I ON91- I-lY13RO ' t '.I 4 4 
5 r - S I'EAM 1lJR8,l PJE ( 0  11. ) 9 0 2  9 0 2  

.- - - . - - - - - - - 
I U 2 0  11132 

NOI'E a l .- ~~)l.jl. I NI: A(; l 1-131 CAI  'A\ :  I I 'I' I 5 1 21-12 MLI , 11~t7u I s 51-IARE I s ~111 1 MLI,. 
N O I E  a l  - ~ W I .  I PJE ni: l l.!ll li'AI.'A(: I I Y 15 12(12 Plli , O J R ~  I S SI:o\RE 15-11 0 I MA 
NOI'E a 2  - ALL I- ijt;:; l I. i.'l AIk I I.; AIB- E :<I_I ! I-TED 1'0 BVRtJ GAS BUT CI.JP13L Y I S - I M I TED EY SIJI'I'I- Y I NG SY 5 I EI1S 
FIO 1.C a 3  - 9 [JN 1.1.5 ,4 I II ('1. AN 15;. 
NO 1L.T u1.1 P I El. 1 NI: I i l l - 4  C.45. l.!t'l l K I lit l N FOR COAL ., P E W  I SS  I0I.I REO1.J I RED =1?0M 13. E . C . 1'0 BW'~N COA- . 
1\10 (E ~ ! j  - U\I 1 I S  0I:'I-I?AQt'II i j N  A CYi:..I!. Fb4S 1 S Af3PROX I MP.TEL Y 1 . 2 PEHCENT OJ- I.1I.I I 1 AVA I LAC)I..E 1.101Jl?3 -- IL)"/G 
NO I'E u 6  -. MJD I I ! ON.4L I :I . !~lI i l  131JI 5 :?F FUEL 51'0R?GE CPPAC l T Y  A1 GENUNG S I' . I t4  P I  l lIDI..L: I'OLIN. . 

NO'I E a 7  - 130WI- l l.JE t?l!; I..jlJbl !il C1:tAl:iE [:WAC I 'TY I , O?0 I'IOBLS. OJRIJ Sl.IAR5 01' 11-1 15 I5  1 / 3 .  

U N I  I /+ '~k- l  ?A(il'.' 
AVA II-At31. t.' 1 ICA I' l i A  I I? 
I-IOCJRS FOI? 1'01.1 13 '76  

1 9 7 6  I U I U / K b I I I )  
. - - - - - - - . . .. - - - . - . - - - - - 

4.952 9 . 7 3 1  
t i i ,1173 3.65It 

0,,751 0,727 21 19.917u5 , 3 1 0 a S  
7 ,  1 5 8  1 3 . ~ ~ 1 7  
'7 ,598 .I 0 ,1t.72 
8.595. 1 0 . 7 2 0  

- - 
8 , 7 8 4  2 6 . 2 5 t 3 a l j  
7 .61!J Ill$, 3 7 1 7 ~ 5  



'.NYPP(PPSNY 1 X 
FUEL - 1976 

- - - - - - . . - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - - - - - - . . .- . . - . - . . 
rIETHoD MAX STOR -r I ME ME'~I-IOII FIAX SI OR , IYPE OF 

OF CAPACITY ILIMIT OF CAPAC I T Y  CAf'AO I I. I T Y -MW C001.1 NG 
C.OI'IPANY I A 1. I I !IN l 'r I.OCA I' I ON 'TYPE 1% I l.IANDL I NG ( X 1000 I AI-T ON USE HANDL l NG ( X  I000 I SUI'IMEH WINTER SYSTEM6 
- - - . - .- .. - - . . - - - - . .- . - - - - - - . - - - . - - - - - - - - - - - . - - .- - - - - - . - - - - - - - - - - - - - - - - - . . - - - - - - - - - . . . . . . - , - -. - - - - -. - - - - - - - - - - - - 
PASNY I FID I A N  PO 4 BUUCI-IA1\1.4N SP N - - - - -1. - 873 873 A 
I'ASNY I I A I '  I SCR I DA SB t\l - - - - 7'70 770 A 
PASt\lY AI.IX . I3UMP' I*]. 'I . PS -. - 

PASIJY UI.EI.II-I I EM aA ( 5  l l.BOA 1's - - - - - - I000 1000 - 
PASNY. I MOSEC; 1.1 I A N I A(; I'ALI. 5 I-IY (1 - - - - - 21i00 2'100 -- 

P PASI'JY MOSES POI4 2 ME'SSI!I\IA H'f 0 - - - - - 
P 

1100 800 - 
'TOT Al.. I'ASNY 

- - - - - - - . . - - - - - - . - 
I.IY - CONVEN~ IONAL I-IY1.31iO 3i'l)O 3200 
PS - PUMPED STORAGE I-IYDI'tO I PI110 1000 
SB - STEAM (BWR NI!CLCARJ 771) 770 
SP - SIEAM (PI-IR NIJCI-EAR I . EJ'73 0'73 

- -. . .. . - . . - . . - - - 
513'13 50113 

I~IOTE u A  - l.Jl\l I I 5:. I . 
NDI'I.: u l  f:I<t,jl-l k; I ~ l t  I 01: i ~ O l ~ l r l l ~ l ~ ~ :  I AI. O13El?A-1. I ObI 81 SCI/'7(5. . 

UNl T 
AVA I L AHl-f 
l.IOURS FOR 

1976 
.- - - - - - - - - 
2 .280  

6 ,290  
8.704 

8.7811 
8.7B11 
0 . -loli 

A'JERAGE: 
MEAT HATE 
F01-7 1976 
( 6  rU/KWkI) 
- - - - - .- - - - 

10.708a l  
1 0.38Ii  



*NYPPIRG,tE X 
FUEL - - 9 7 6  

- - -  urll 1' AVCRAliC 
ME ~ 1 . 1 0 ~  PIAX ' s TOR -r I ME METIii30 rlAx SI'OH I YPC OF A V A  11-ABLE I IEAT R A  IE 

OF CAFACITY L I M I T  OF CAPACITY CAPAl3 I I I'Y-MLI Ct30L. IPJG I-(OURS FOR FOR 19.76 
COMPANY s.rA.r I ON IJFI I .r I-0cc.r I CIA I Y ~ E  PR I HANDL I NG ( x I 033 1 PLT ON USE I-IANDI. I NG ( x I 000 1 soripICR 1.1 IN I ER SYS r m t  I 9-16 I 8 ~UIKWI-I) 
- - - - - - .- _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ - - _  - ---  - - _ _ _ -  -_- -  _ - _ -  - -  - - - - - - -  - - - - - - - - -  
RG bE I3EEt-3EE I ?  ROC-IFSIFlt 51  3 li EO TONS NONE - - - 8 0 8 0  A 8 . 1 9 0  9 . 9 0 0  

RG+E BEEBEE . # I  ROC-ICSILI-? 3 I  5 'I f l 33LS alt - - - 112 9 3  A a3 - - 
RG+E RIJSSEI-L I G I ~ F ~ C ~  .- ,. 5 1  s R 2120 TONS NONE - - 5n 5n A 7 .  1~16 I I ,500  - 

RG+E RIJSSEI-L 2 GRIYECC 51  3 R - NONE - - - 6 5  6 5  A 7 , 3 1 7  10.2110 

RG+E RuSSEI..L 3 G W E C E  . S I  C 17 - NDNE - - - 65 6 5  A 7 .354  10 .235  

RG+E RUSSEI. I. I-i GHEECE 51 3 R 'NONE - - - 13 11 00 A 9 . 0 0 2  10.090 
RGtE . STA. 8 I ROCI-ICSII'ER Sl' 3 F - NONE - - 0 3 A a3 - . - , - 

RG t E  STA. '3 I HOI:t.IES7tli 5'1 3 '1' 1,9 t3nLS a l l  - - 1) 3 A # 3  - - - 

RG +E G l NNA I N R  I S13 iJ - - - - - 11711 I t70 A 5.1 15 11,570 
RG.4 E MISC. u 2  I I I I I I 0 - 13 I - - - - 

?G+E . S I A .  2 I RO(3-IFS'I I-I? kIY (1 -. - - -. - 6 fi - - - 

5" 2G-tE STA. 26 1 R0C:IIIIS'IUII I.IY 0 - - - - - 2 2 - - 
- - - - 17 6 2GtE S l A .  5 1 I:tO(IIESIEI< B I Y '  0 - 1 7 -. 

- 
h) r7G 1-E SI'A. !5 2 CtOa 11.3 l'Eli U.IY 0 - - - I P 12 - - - 

- - -. - I B I-?(i.+E S I A .  5 .j l7OGl 1l;S.l 1. l'i' :I-IY 0 - I I  - - - 
HG 1 E BII.CBEE 1 5 O i l  I I 1: 5 I' 1~.0Lit31.S PlONE - -- - . !I !I I8  C I 1 7  10.0113 
17G t E STA. 9 2 l(OC:bll- 51 1:I.i' 1. 5 F - NONE - - - ! .;j 18 C 12l1 16.1i30 
RGtE  

TOTAL RG.IE 
-. - - - - - - - - - - - - - - 

01 - COMBUST ION I'IJTiBlNE 23 3 6  
I-IY - COl\IVCl\l'I l ONAI. I-IYl3l?CI 117 50 
SP - STEAM (Pi47 NUCI-EAI?) L1'71) 1~'711 
ST .- SI LAM rora I NL' (COAI. S'IO 311 o 
ST .- S'IEAM T1J181NC l011.l n 1 I j:' 9 (9 

COMMON ;IEAIJ!I{ 1-1;15 1'4011S. 1 .2 .3 .6 ,3 ,9 .1C l ,11 .  NO1 I: a l 
~ J O  1.1: .- F'OUI? !;MALI. WI:I~O I-rrJ I IS I .OCA [ED IN i. I 7 I PIGS TON AND WI IYOM I NG COIII\I I I ES . N . Y . 
1\10 1.E a3 -.' 'I O131J I Ni; I CIH3 11qC EXI.IAIJS;I S IEAM I S  @ED A 5  D I SI'R I C1 I4EA'l' l I& S I'EAM SI!I;II3C)!J I 
PIO'I'E -- ApI'RO:< l i'lA I I--.Y 95, l l l i lO &RI?CLS 0 3  a 2  FIJICL O I L :IS S'I OIiEII OFTS I I E  10 IiROV I IIE AN AI. II:l'~~dA I'II' 10 'Il lc a6. f l.JC1- 01 1. Ni): 



- - - - - - - 
CITY OF Ju 
CITY OF Js 
CITY OF J2 
CITY OF J a  
CI'I'Y OF J" 

- - - - - - - - - - - -. - .. .- . - - - - . - - .. - - - - - - - - - - - 
S .A .  CAUL" JJAESIUb.lPJ ST (; - 
5 .A .  CAHI-' 3 - ST C - 
S.A. CARLY 'I .. S I  C - 
S.A. CAF<I:' 5 . SI' C - 
S . A . C At-<I. " 6  .- S I  C. 7 

COMPAIdY S-I A I I ON IJFII I I . M A  I I ON l.'ik'E t7R I 
- - - - - - - - .- - - - - . . . . - .. - . . . . . ... . . . - . . - . . - .- 
VILLAGE 0' BUk-IrAL_iJ A;' I l L k l J I l  I(: 
VILLAGE 0' BUI-FAL.0 A:' 2 l ? i T J ~ I l  IC 
VILLAGE 1 1 3  SUNRISE 1 1 1  Ill I'l~~EL:lJ(II?I IC 
V 11-I-AGE 11" SUNR l SE I f a  I I FHL.Kt-'iJI? I I C 
V.11-LAGE 11" CJUNR l SE tl: I 2  I-RiE.POt?I' IC 
VII-LAGE 1 1 2  SUbIRISE )-.I:' 9 I '  1C 
VILLAGE I)"uFI-AI.O A" lFR!EP017'1 C ' I  

FUEL .- 1976 
. - - - - - .- - - - - - - - - - - - - - - - - - - - - - - - - - -. - .- - 
MAX STOR TIPIE: METHOD PlAXSTOli 
CAPAC l TY L I M I T  OF CAPACI lY  
( X I  000)  . ALT ON USE I-IANDI-ING (X1000) 
-------- ----  - - - - - -  - - - - - - - -  - - - - - - - -  

- - - - - 
'TOTAL C l T Y  OF JAMES'IOI-IN 

- - .. . - - - - - - - - - - - .- 
ST - STEAM TURBINE (COAL) 

METIHOD MAX STOR T I ME ME'I I-IOD MAX S I017 
OF CAPACITY L IM IT  OF CAPACITY 

i-IANDL I NG ( X 1000 I AL'T ON USE I-IANDL I NG (X 1000 I - . - . . - - - - - - - - - - - - - . - - - - - .. - - - - - - - - - - - - - - - - - - .. - 
.I. 38 UOLS .- - -. - - - - 

'IY13E OF 
CAPABILJ IY-MW COOLING 
SUMMER M l N l  ER SYSrEM t 
- - - - - -  - - - - - -  - - - - - - -  

5 5 - 
15 15 - 
i s  I S  - 

20  20 - 
25 25 - 

I.YPE OF 
CAPAH 1 I- I 'I Y - MW COOL I NG 
SIJMMCI? WINTER SYSTCM* 
. . - - . . - - - - - - - - - .- - - - .- - - 

20 20 - 
- 

IJN I 'I 
AVA ILADLC 
l IOURS FOR 

1976 
- - - - - - - - - 

- 

IJN I T 
AVA 11-AULE 
I-IOURS I'OR 

1 9.76 
- .- - - - - - - - 

AVERAGE 
t iEAI  RATE 
F017 19-16 
( B'I.U/ KWkI I 
- - - - - - - - - 

AVERAGE 
l IEAT RATE 
FOR 19'76. 
I BTU/KWl-I) 



. - - .. - - - - - - - - - 
-1E 1 HOD 

i j  F 
COMPAbIY ST A l' 1 ON1 I Ji.1 1 l I O C P  I I (:dd I '1I''I- PF; I I-IZNDL I NG 
- - - - - - - - - - - - - - - - . - . . - . - . . . - -. -. . - - - . - - - - .- - - 
CITY OF Pa rlIESEL. I I A I 1 I .  t i i .: 1-I 

ALGONOIJ I N NA l 
AL-GONQLI I N SYN 
ASI-II- AND SY N 
tIOF(LlEI-il- I NE 
COI-UMU I P. NA'I 
COLIJMD 18 SYPl 
CONSOI. I nA.rro 
DISTRI GAS 
NA'T I ONAI. 
l'EPlblESSEE 
TEXAS.-EhSl'liRN 
1 RAIG CANAIJA 
TI?At\ISCON I' 1 Pl lZh T AL 

10 I'A1.S 

FUEL - I 9 7 6  
- - - -  IJN 1 I' AVYRAGC 

HAX STOR I ME METHOD NAX s TOR TYf'E 01- AVA 11-ARLE I.ICA I' HA I E  
CAPLE I T Y  L IMI 'T  OF CAPAC l T Y  CAPAB I -  I TY-MW COOL l NG HOURS FOR FOR 1976 
I X  O C O )  ALT ON USE HANDLING ( X I O O O I  SUMMER WINTEH s Y s r E M t  ~ w t ;  : B . r o / w t l J  
- - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - - - - - -. - - - - -. - - - - -. -- - - - - . - - - - - - - - 
- - - - - 3. 3 - - - 

TOT OIL C I 'TY OF PLATTSBUHGI-I 
- ----------- 

IC - INrERNAL COMBU5T ION 3 3 
- - - - -  - - - - -  

3 3 

I , A h  I.;UPIzI. Y I- ROM ALI. F I ?EI. I FJES lil I'tIE. S I A I E: 1976 

iJl.lAl.1 1 1 1 'i C0C.I' 
Mi; I. B/  MCI' 

1. . ! I  I "I , I .32 '$1  . O ;  
I I i~ 5 , !.1!:;7 E5.25 

I I .I)IJI) , 111~8) 8 3 . 2 6  
I IJ , t ~ o  e l  . 4 L  

5:: , i.'bl!J , l;!~iJ '61.2Cl . 
l'il~~l , (:If20 8'1 . 3 S  

101 , . 1 1 5 ,  1 9 3  $ I .  l7 
- 1 ,  1:33,21 1 S 2 . I 7  , . 

l'1r?,li3!3,lJl33 $1 .20  
1 ~ 1 ~  , ? I  I , ll:1-3 $I . 0 8  
~53.83%.  153 $1 .33  
5.536..7U3 $1 .77  

1 ~ 6 , t i S l  ,iit32 E l  . 0 9  



011 I'jl:tlkl.ID I'OR NEW ' IOKK S'I .Al-E BY CGUI\II'Y FOR TI-IC 

AI-8At.IY 
ALI..EGAI.J'i 
BRONX 
BI?CJOME 
C A ' I  1 AI'IAI.Ji;IJS 
CAYUGA 
CI-IAIJTAIJQIJA. 
111 11:: tlLlN(> 
CI-IENANG(3 
Cl-. I N'I O N  ' 

c m - i l r t l i l  I A 
2 O H  I I. AN11 
DEL AI4AI)T 
Dl J I CI IE5.S 
t r i  11: 
I:S'.;l' X 
F'IIANKI. I W 
( ; l ~N l~$ ib~C 
GHL  C b l l  
i IAM I I. ' ION 
I-IE I lI< I Plli I < 
~rI-I-E:Ht;c)l\l 
K l NGS 
I EWIS 
I- I V I NGl; I ON 
MA[) I Lii)N 
r t o r m l :  
PI014 I GOM.. CtY 
b lA5SAIJ  
NI.: 1-1 Y Of ?K 
N I A1iAFtA 
ONE I [)A 
ONONI.)Ail/\ 
ON'IA17 I 0 
ORANGE 
OI.?I..E A N 5  
051-11.: GO 
OTSEGO 
P1JTNAI.I 
QUEFNS 
RENSSEI. AEf? 
I4 I CI-IMONP) 
ti'OCKL.ANI) 
SAC?ATQGA 
SCI-IENEC'I' ADY 
SCHOHAG 11: 
SCI-IIJYLCR 

AUTOS 
O l ' U S [ X I E 0 9 I 1  

I2 , i ' l  I 
2 .1~79 

I F , . 7 I O  
I 1  ,587 

'1 ,222 
I t  ,084 
7,892 
4 , 8 1 0  
2 . 6 9 0  
3.78'3 
3 , 3 4 8  
2 . '1 '3l.1 
2.721 



SENECA 
STEUBCN 
ST. L4WRENCE 
SUFFOLK 
SULL l VAN 
T l OGA . . 
TOMPK I NS 
ULSTER 
WARREN 
WASHINGTON 
WAYNE 
IESTCHESTER 
WYOMING 
YATEC 

TOTALS 

MOlOR GASOLINE DEMAND FOR AUTOS 
* *  JET FUEL DEMUD FOR RASSEI'JGER AND F E  1GHT AIRC.?AFT 

~O.ILALLUT ILITIES*,X 
OIL DEMAND FOR NEW YORK STATE BY UTILITY FOR THE YEW 1976 

RES l DENT l AL C OmERC 1 AL AUTOS A 1 RCRAFT 
BBUS (:< 1 E09 1 i3TUS(XIEO91 BTUS(XIEO91* BTU5tXIEO9)** 

CENTRAL tKJDSON 24 ,830 13.066 16.508 0 
CON ED 250,790 185,606 160.784 166.455 
L lLC0 106,691 5E, 379 127.255 820 
N I AGARA MOI-IAWK 90.908 62 ,?03 175,358 a. 580 
NYSEiG 30 ,939 2? ,  053 60,108 1 .667 
ORANGE+ROCKLAND 9 2 9 7  E.. 456 22,758 0 
RG+E 17,194 13,283 39,629 7,094 

TOTALS 530, :I 04  367.546 602.400 200,616 

TOTALS 
BTUS ( X l E 0 9 )  

0 MOrOR GASOL I @  DEMAND FOR AU'TOS 
0 JET FGEL DEMkND FOR PASSENGER AND FREIGHT A IRCRAFT 



'OlLCOUNTY(SUFFOLK)X 
011. DEMAND FOR COUNTY SUFFOLK 

UTIL ITY 

L ILCO 

RESIDENTIAL COMMERCIAL AUTOS 
BTUS(XIEO9) BTUS(XIEO9) BTUS(XIEO9)* 

46 .  7qL 26 ,580  53 ,793  

*OILUTILITY(CEI.ITRAL HUDSON)% 
0 . L  DEMAND FOR UTIL ITY CENTRAL HUDSON 

COUNTY 

DUTCHESS 
GREENE . 
PUl'NAM 
ULSTER , 

RESIDENTIAL COMMERCIAL AUTOS 
BTUS(XIEO91 BTUS(XIEO91 BTUS(XIEO9) * 

TOTALS 24 ,830 , 13,066 16,508 

MOTOR GASOLINE FOR AUTOS 
* *  JET FUEL DEMAND FOR PASSENGER AND FREIGHT AlRCRAFl 

*OILUTILITY(CON ED)% 
OIL  DEMANDFORUTILITY CONED 

COUNTY 

BRONX 
K INGS 
NEW YORK 
QUEENS 
R l CHMOND 
WESTCC.(ESTER 

RES I DENIT I AL COMMERCIAL AUTOS 
BTUS(XIEO9) BTUS(XIEO9) BTUS(XIEO9)* 

TOTALS 250,750 185; 606  160.704 

* MOTOR G4SOLINE FOR AUTOS 
*a JET FUEL DEMAND FOR PASSENCER AND FREIGHT AIRCRAFT 

A 1 RCRAF T 
BTUS(XIEO9)" 

820  

A l RCRAFT 
BTUS(XIEO9)**  

A 1 RCRAF T 
BTUS(XIEOS)+* 

TOTALS 
BTUS(XIEOS1 

127.937 

TOTALS 
BTUSIXIEOS) 

TOTALS 
BTUS(XIEO9) 



*OILUTIL ITY(CILCO)% 
OIL GEMANDFOF U T l L l l Y  LILCO 

COUNTY RSI  CENT 1 AL COflMERClAL AUTOS . 
ETUSIXIE39) BTUS(XIEO91 BTUS!XIE091* 

NASSAU 
SlJFFOLK 

TOTALS 

* MOTOR GASOLINE FCR AUlOS 
* *  JET FUEL DEMLID FOR PASSFNGER AND FPZIGHT AIRCRAFT 

A I RCRAFT TOTALS 
BTUS(XIEOS)* *  BTUS(XIE09)  



*OILUTILITY(NIAGARA M0IiAWK)X 
CIL  DEMAND FOR UTILITY NIAGARA MOHAWK 

COUNTY 

ALBAN'~ 
CATTARAUGUS 
CHAUTAUQUA 
C L  l NTON 
COLUMB l A 
CORTL AND 
ERIE 
ESSEX 
FRANKL l N 
GENESEE 
HAMILTON 
HERK I MER . 
JEFFERSON 
LEWIS 
MONTGOMERY 
N l AGARA ' 

ONE l DA 
ONONDAGA 
ORLEANS 
OSWEGO 
RENSSELAER 
SARATOGA 
SCHENECTADY 
SCHOHAR l E 
ST. LAWRENCE 
WARREN 
WASH l NGTON 

TOTALS 

RESIDENTIAL ' COMMERC I AL AUTOS 
BTUS(XUEO9) BTUS(XlEO9) BTUS(XIEO9)' 

1976 

A l RCRAF T 
BTUS(XIEO9h** 

4 ,287 
0 
0 
0 
0 
0 

13.876 
0 
0 
0 
0 
0 
0 

- 0 
0 
0 

264 
6.153 

0 
0 
0 
0 
0 
0 
0 
0 
0 

24 ,500 

TOTALS 
BTUS(XIE09) 

31,770 
6.740 
9 .419 , 

11.009 
7 , I t  16 
4 ,507  

57.761 
5.962 
6.809 
5.883 

914 
7,621 
9.364 
3 .742 
5.970 

21.221 
27  ,268 
36.908 

4 ,268 
10.515 
15,705 
15,535 
16,275 
4,132 . 

1 9 , 8 L t ~  
7 .127 
6,367 

* MOTOR GASOLINE FOR AUTOS 
JET FUEL DEMAND FOR PASSEWER .'AND FREIGHT AIRCRAFT 



OIL DEMAND FOF UTILITY NY,5E+G 

COUNTY RES l DENT l AL 
BTIJS I. X I EO9) 

AUTOS 
BTUS(XIEOS)* 

A i RCRAF T 
BTUSLXIEO9)** 

TOTALS 
BTUS(XIEO9) 

ALLEGANY 
BROOME 
CAYUGA 
CHEMUNG 
CHENANGO 
.DELAWARE 
LIVINGSTON 
MAD I SOIV 

. . 

OTSEGO 
SCHUYL:ER . 
SENECA 
STEUBEN 
SULL I VAN 
T IOGA 
TOMPK l NS 
WYOMIffi ' 

YATES 

TOTALS 30,4g11 23.053 60.108 

* MOTW GASOL l NE '01; AIJl'CS ' 

b *  JET FUEL DEMAN3 FOFI PASSENGER AND FRE IGHT AIRCRAFT 

0OILUT I L  I T'f(ORANGE +!OCKL.c.NDl,2 
OIL DEMAND FOR UTILITV ORANGE+ROCKLAND 

COUNTY HES l DENT l AL (30MrIERC 1 AL AUTOS 
BTUS(XIEO9) BTUS(XIEO9) 8TUS(XIEO9)* 

A l RCRAF T 
B T U S ( X I E O ~ ) * *  

TOTALS 
BTUS ( X I EO!3 1 

ORANGE 
ROCKLAND 

TOTALS 9.297 6,456 22,758 

MOTOR GASOLINE FOR AUl OS 
* !A JET FUEL DEMAr-:D FOR PASSENGER AND FRE I GIiT A I RCRAFT 



*OILUTILITY(RG+EI% 
0 I L  DEMAND FOR UT l L  1TY RG+E 

COUNTY RES l DENi l AL COMMERCIAL AUTOS 
BTUSIXIEO~)  ' BTUS(XIEO9) BTUSlXIEO9)*  

MObJROE 
,ONTARIO 

WAYNE 

TOTALS 17.09L1 17.283 39,629 

* MOTOR GE.SOLINE FOR AUTOS 
* *  JET FUEL DEMAND FOR PASSENGER AND FREIGHT AIRCRAFT 

*NO GASP% 
COUNT I ES W I THOU'I GAS 

CL I NTON 
ESSEX 
FRANK, I N  
HAM I LTON 
LEN IS, 
PUTNAM 
SCHOH4R I E 

*FIPELINE~GAS,~DISTRI G A S ) %  
GAS SUPPLY FROM PIPELINE DlSTRl  GAS 

UT IL ITY  OUANT l TY COST 
MCF B/MCF 

BROOKLYN UNION 11.183.21 1 $2.167 

A l RCRAF T TOTALS 
BTUS(XIEO91** BTUS(XIEO9) 

TOTALS 183,21 1 82 .167  



*PIPELINE(GAS.TEUNESSEE.)% 
GAS SUPPLY !FRO! PIPELINE TENNESSEE 1976 

UTILITY ' QUAIdT I T Y  COST 
. MCF 5/MCF 

BROOKL,YN UN 1 ON 
CENTRAL HUDSON 
CON ED 
L'1 LC0 
NYSE +G 
ORANGEtROCKLAHD 
PENNtSOUTH 

' '  *PIPELINEIGAS.TEXAS-EASlERN)% 
GAS , SUPPLY FROPt PIPEL INE TEXAS-EASTERN . 

UTILITY QUANT 1 T Y  COST 
MCF S/MCF 

BROOKLYN UNION 15.O1i9.81O $1.432 
CENTRAL HUDSON 1,160,995 $1.170 
CON ED 17.492.004 $1.263 

L ILCO 5.096.428 81.360 
ORANGE+ROCKLAND 1.032.913 81.170 

TOTALS 39,832,150 51.334 

*PlPELINE(GAS,TRANSCONTINENTAL)% 
GAS SUPPLY FROM PIPELINE TRANSCONTLNENTAL 1976 

UTILITY QUANT 1 TY COST 
MCF $/MCF 

. BROOKLYN U N l m  
CON ED 

, LlLCO 

TOTALS 



UTI-ITY QUANT l T Y  
MCF 

GAS SUPPLY FROM PIPELINE COLUMBIA NAT 

UTILITY WANT l TY 
MCF 

CENTRAL HUDSON 
COLUMB I A 
COKN I NG 
NYCEtG 
ORANGE+ROCKLAND 

TOTALS 32.249.650 

COST 
B/MCF 

1976 

COST 
$/MCF 

*PIPELINE(GAS.ALGONOUIN NATIX 
GAS SUPPLY FROM PIPELINE ALGONOUIN NAT 1976 

QUANT l T Y  COST 
MC F $/MCF 

TOTALS 1,917,132 81.870 

*PIPELINE(GAS,NORTH PENNIX 
GA5 SUPPLY FROM PIPELINE NORTH PENN 

CO3N I NG 

TOTALS 

QUANT l T Y  COST 
MC F $/MCF 



*PIPELINE(GAS,ASHL4NO SYNIX 
GA3 SUPPLY FFGM' P I PEL I NE ASHLAND SYN 

FIAT I ONAL FUEL 

TOTALS 

QUANT l T Y  COST 
MCF $/MCF 

*PIPELINE~GAS.CBLbMBIA SYNIX 
G.%S SUPPLY FROF PIPELINE COLUMBIA SYN 1976 

NhTIONAL FUEL 
NrSE+G 
OFANGE+ROCKLAND 

OUANT l T Y  COST 
MCF $/MCF 

TOTALS 687.088 $'I .33 1 

~PIPELINE(GAS,BOHDERLINE)f 
GAS SUPPLY F R I M  P l PEL l NE ' BOROERL I NE 

QUANT I TY 
MCF 

P. : AGARA MOHAW 10,878 81 .'iL1O 

TOTALS 

COST 
$ / MCF 



*PIPELINE(GAS,CONSOLIDATED)X 
GAS SUPPLY FROM PIPELINE CONSOLIDATED 1976 

QUANT I TY COST 
MCF $ / MCF 

CORN 1 NG 1,174,553 $1.140 
NiAGARA MOHAWK 103.612.276 $1.200 
NYSE+G 25 ,365 ,919 '  $1.140 
PAV I LL I ON 3,120,706 $1.137 
RG+E 48.441.744 $1.130 

TOTALS 181,715,198 $1.171 

~PIPELINE(GAS.CORNING)X 
G4S SUPPLY FROM PIPELINE CORNING 

UTILITY QUANT I I Y  COST 
MCF $/MCF 

TOTALS 9.976.675 81.190 

~PlPELINE(GAS.NIAGARA MOHAWK)% 
GAS SUPPLY FROM PIPELINE NIAGARA MOHAWK 1976 

QUANT 1 T Y  COST 
MCF $/MCF 

bYSE+G 214.6111 $1.730 
YRACUSE SUBURBAN 3.496.920 $1.369 

TOTALS 



*PIPELINE(GAS,ORANGE+ROCKLARDl% 
GAS SUPPLY FROM P 1 PEL I NE ORANGE+ RUCK1 AND . 1 9; E. 

UTILITY 

TOTALS 360, 1 2 1  81 .+.to 

*RESCOM POLL COUNTY ( SIJFFOLK 11% 

COUNTY. ----------- 

POLLUTION FROM RES:DENTlAL AND COMMERCIAL OIL CONSUMPTION 
FOR NE3 Y3RK STATE 1976 (1000 TONS1 

I . E l i E  CARBON C l OX CARBON MONO I-IY'DRO CARBON N l  TROGEN OX IDE PART l CULATES SlJLFUR D l  OX IDE - - . - .- - - - - - ----------- . . ----------- ------------ -------------- ------------ -------------- 

HES '16.7 3.973.25i.0 93.5 96 .'7 187.0 187.0 514.2 
C OM 1 0 6 . 1  2,259,312.8 1.913.8 . 292.4 5.767.9 1.435.3 3.030.1 
TOT 232.8 6,232,57(1.9 2,007.3 339. 1 5.955.9 I ,622.3 3 . 5 L ~ L ~ .  3 



*RESCOM P O L L  PER C T Y n X  
P O L L U T I O N  FROM R E S I D E N T I A L  AND COMMERCIAL O I L  CONSUMPTION 

FOR NEW YORK STATE 1 9 7 6  ( 1 0 0 0  TONS) 

CARBON D l O X  
----------- 

CARBON MONO 
----------- 

HYDRO CARBON 
------------ 

NITROGEN O X I D E  
-------------- 

PART I CULATES SlJLF UR Cl I OX I OE ------------ -------------- COUNTY 
----------- 

ALBANY RES 
COM 
TOT 

ALLEGANY RES 
COM 
TOT 

BRONX RE S 
COM 
TOT 

BROOME RES 
COM 
TOT 

CATTAHAUGUS RE S 
C OM 
TOT- 

CAYUGA RES 
COM 
TOT 

R E S  
COM 
TOT 

RE S 
COM 
TOT 

HE S 
COM 
TOT 

C L  L NTON RES 
COM 
TOT 

COLUMB l A R E S  
COM 
TOT 

CORTLAND 



TOT 

DELAWARE AES 
C OM 
TOT 

DUTCHESS RES 
COM 
TOT 

ERIE 

ESSEX 

FRANKL l N 

GENESEE 

GREENE 

HAM l LTON 

UERK I MER 

JEFFERSON 

K l NGS 

LEWIS 

L I V I NGSI'ON 

RES 
COM . 
TOT 

RE S 
COM 
TOT 

RES 
CON 
TOT 

RES 
C OM 
TOT 

RES 
CON 
TOT 

RES 
COM 
TOT 

RES 
COM 
TOT 

RES 
COP1 
TOT 

RES 
CON 
TOT 

RES 
cm 
TOT 



MAD l SON 

MONTGOMERY 

N A S S A U  

NEW YORK 

N l AGARA 

m 
I ONE l CIA 

Cn 
G 

ONONDAGA 

ONTAR l Cl 

ORANGE 

ORLEANS 

OSWEGO 

OTSEGO 

PUTNAM 

RES 
COM 
TOT 

RE S 
CON 
TOT 

RES 
COM 
TOT . 

R E S  
COM 
TOT 

R E  S 
C OM 
TOT 

RES 
COM 
TOT 

RES 
COM 
TOT 

RES 
COM 
TOT 

RES 
COM 
1 OT 

RES 
COM . 
TOT 

RES 
COM 
TOT 

RES 
COM 
TOT 

RES 
C OM 
TOT 

RES 
COM 



RES 
COM 
.TOT 

QUEENS 

RENSSELAER R E 5  
COM 
TOT 

RES 
COM 
TOT 

ROCKLAND RE S 
COM 
TOT 

RES 
COM 
TOT 

I 
SCHENECT A D Y  RE S 

COM 
TOT 

RES 
'COM 
TOT 

SCHUYLEH RES 
COM 
TOT 

RES 
C OM 
TOT 

SENECA 

STEUBEN RE S 
COM 
TOT 

S T .  LAWRENCE ' . RE S 
COM 
TOT 

RES 
COM 
TOT 

SUFFOLK 

RES 
COM 
TOT 

S U L L  I VAN 



T l OGA R E S  
COM 
TOT 

TOMPK 1 h S  R E S  
C OM 
TCT 

U L S T E R  R E  S 
CON 
TOT 

R E S .  
C OM 
TOT 

WARREN 

td WASHINGTON 
I 
0\ 
I-' 

RE S 
C OM 
TOT 

WAYNE R E S  
COM 
TOT 

R E  S 
CON 
TOT 

C.IESTCHESTER 

WYOMING . . 

YATES 

TOTAL 

R E S  
COM 
TOT.  

R E S  
COM 
TOT 



*RESCOM POLL PER UT I L * X  
POD-UTION FROM RESIDENTIAL AND COMMERCIAL O IL  CONSUMPTION 

FOR NEU YOFK STATE 1976 (1000  TONS) 

ALDEHYDES . CARBON DlOX CARBON MONO HYDRO CARBON NITROGEN OXIDE 
- - - - - - - - - --------- --  ----------- -------------- 

PARTICULATES SULFUR DIOXIDE ------------ -------------- UT IL ITY  ----------- 

CENTRAL HUDSON RE S 
COM 
TOT 

CON ED RE5 
COII 
TOT 

RE S 
COM 
TOT 

RES 
COM 
TOT 

N I AGARA MOI-IAWK 

RES 
CUM 
TOT 

RES 
COM 
TOT 

RES 
COM 
TOT 

TOTAL 



*RESCOrr POLL UT I L  I T Y  (CENTRAL blUDSON X 
POLLUTI0I.I FRGH RESIDENTIAL AND COMMERCIAL OIL CONSUMPTION 

FOR NEW YORK STATE 1576 (1000 TONS) 

COUNTY 
CENTRAL HUDSON 

ALDEHYDES CARBON D I OX CARBON MONO ' HYDRO CAREON NI TROGEN OX I DE 

DUTCHESS 

GREENE 

PUTNAM 

RES 10.8 921,442.5 21.7 10.8 11 3 . Lc 

COM 43.Ii 527.409.7 446.7 68.3 1 .3(16.~t 
TOT 3 1  . 3  1,448.852.2 468. 4 79.1 1.389.8 

RES 
COM 
TOT 

RES 3 .9  333.132.0 7 .8  3.9 15.7 
COM 12.7 151i,486.6 130.9 20.0 3911 .4 
TOT 16.6 487,618.7 138.7 23.9 410. 1 

ULSTER RES 7.9 671,219.5 i 5 . 8  7 .9  31 .6  
COM 28.3 343,256.4 290.8 44.4 876.3 
TOT 36.2 1 . O I L c  ,475.9 306.6 52.3 907.9 

'TOTAL 116.3 3,221,178.7 990.4 166.6 2.93L~ . 6  

PA,RT I CUL ATES SULFUR D l  OX l DE ------------ -------------- 



QRESCOM POLL LIT I L  I T Y  (CON ED JlY 
POLLUTION FROM RESIDENTIAL AND COMMERCIAL OIL CONSUMPTIO'I 

FOR N E A  YORK STATE 1976 1 I000 TONS-) 

c ~ N  ED 
PLDEbIWOES CARBON D l  0:< CARBON MONO HYDRO' CARBON N l TROGEN OX l DE 
- - - - - - - -. - - - - - - - - - - - ----------- ---- - ------- -------------- COUNTY 

----------- 
PARTIC-ULATES SUiFUR DIOXIDE 
------------ 

HE S 110.1 . 3.404.777:O 80.1 40. 1 I 60;. 2 
COM . 196.0 2.380.281.3 2.016.2 308.0 E.,076.7 
TOT ' 236.1 5,785,050.4 2,096.4 348.1 E.236.9 

BRONX 

RES 
COM 
TOT 

K l NGS 

RES 
CGM 
T O'I' 

a PIE W Y ORK 
I 
m 
& 

QUEENS RES 
COM 
TOT 

RES 
C OM 
TOT 

RES 29.1 2,477,002.0 58.3 29.1 116.6 
COM 133.1 1.615,951.9 1,360.8 209.1 9.125.4 
TOT 112.2 r , 092 ,953 . I  1,427.1 238.3 I t  ,242.0 

TOTAL 



*RESCOM POLL UTILITYILILCO1X ' 

POLLJTION FROM RESIDENTIAL AND COMMERCIAL OIL CONSUMPTION 
FOR NEW YORK STATE 1976 (1000 TONS) 

m 
I COUNTY 
cn -------- - 
Cn 

NASSAU 

TOTAL 

AI-DEI-IYDES 
- - - - - - - - - - - 

RES 59.9 
COM 222.6 
TOT 282.5 

RES l16.7 
COM 186.1 
TOT' 232.8 

515.3 

L l LC0 
CARBON DlOX 
----------- 

CARBON MONO 
----------- 

119.9 
2.289.5 
2.409.'+ 

93.5 
1,913.8 
2.007.3 

4.L~16.6 

HYDRO CARBON 
------------ 

59.9 
3L~9.  8 
409.7 

46.7 
292. 
339.1 

748.9 

Nl TROGEN OX IOE 
-------------- 

239.8 
6,900.3 
7.140.1 

1en.o 
5.767.9 
5,95'1 .9  

13.094.9 

PARTICULATES ------------ 

239.8 
1.717.1 
1.956.9 

- 187.0 
1.435.3 
1.622.3 

3.579.2 

SULFUR DIOXIDE 
-------------- 



~RESCOM POLL UT I L I T Y  (N I AGARA I,OHAWK I I 
30LLlJTION FROM RESIOEWTIAL AND COMMERCIAL OIL CONSUMPTION 

FOR NEW YCEK *STATE 1976 ( 1000 TONS ) 

N I AGAEP MIHAWK 
ALOEHYES CARBON D l  OX 3ARBCtN MONO HYDRO CARBON N l TROGEN OX l DE 
- - - - - - - - - ----------- ----------- ------------ -------------- 

PARTICULATES SULFUR DIOXIDE 
------------ -------------- COUNTY 

----------- 

ALBANY 

CATTARAUGUS 

CHAUTAUQUA 

CL I NTON 

COLUMB l A 

.CORTLAND 

ER l E 

E SSE x 

FRANK1 I N 

HES 
COM 
TOT 

RES 
COM 
TOT 

HES 
COM 
x0.r 

fiES 
CON 
TOT 

RES 
COM 
TOT 

RES 
CON 
TOT ' 

RES 
COM 
TOT 

RES 
COM 
TOT 

RE S 
COM 
TOT 

GENESEE RES l .. 3 106,836.5 
COM 8.. 5 102,936.7 
TOT 9!. 7 209,773.2 

HAM I L'rON RE5 0 . 4  33.362.5 
COM 1.2 14.344,.6 
TOT 1 .6  47,707.1 . 

t IERK 1 MLR RE S 2 . 7  227.630.0 



JEFFERSON 

L E W I S  

MONTGMERY 

N l AGARA 

ONE l DA 

ONONDAGA 

ORLEANS 

OSWEGO 

RENSSEL AER 

S A R A T m A  

SCHENECTADY 

SCHOHAR I E 

S T .  LAWHENCE 

COM 
TOT 

RE5 
CON 
TOT 

RE5 
COK 
TOT 

RE 5 
cor  
T0.r 

RE5 
cor 
TOT 

RE5 
C or  
TOT 

RE5 
C or 
T0.r 

REF 
COM 
TOT 

RES 
COM 
TOT 

RES 
COM 
.TOT 

RES 
COM ' 

TOT 

RES 
COM 
TOT 

RE S 
COM 
TOT 

RES 
COM 
TOT - 



WASHINGTON 

TOTAL 

RE S 
COM 
TO1 

RES 
COM 
TOT 



*RESCOM POLL UTILITY(I'JYSE+G)% 
POLLUTION FNOM RESIDENTIAL AND COMMERCIAL OIL  CONSUMPTION 

FOR NEW YORK STATE 1976 (1000 TONS) 

NYSE+G 
ALDEHYDES CARBON DlOX CARBON MONO HYDRO CARBON NITROGEN OXIDE PART ICULATES SII1.FUR D l  OX l OE 

------------ COUNTY ----------- 

ALLEGANY RES 
COII 
TOT 

RES 
COM 
TOT 

BROOME 

CAYUGA RES 
COM 
TOT 

CHEMUNG I?ES 
COM 
TOT 

HES 
COM 
TOT 

RE S 
COM 
TOT 

RES 
COM 
TOT 

RES 
COM 
TOT 

MAD l SON 

RES 
C OM 
TOT 

OTSEGO 

SCHUYLER RES 
COM 
TOT 

SENECA RES 
COM 
TOT 

RES 



COM 
TOT 

SUI-L I VAN 

T l OGA 

RES . 
cot1 
TOT 

RES 
C OM 
TO'I 

TOMPK l NS RE S I . i  119,450.5 2.8 1 .4  5 . 6  
COM 11.5  140,673.; 119.2 18.2 ,359. : 
10T 13.3 260,123.8 122.0 19.6  36'4 . 8 

HES 
COM 
TOT 

WYOM l NG 

YATES RES 
C OM 
T O'I' 

m 
1 
-J 
0 

TOTAL 

aRESCOt-I POI-I- UT I L 1 1'Y ( OliANGE.~I33CKLAND 1 X 
POLLUTION FROM 3ESIDENTIAL AND COMMERCIAL OIL CONSUMPTION 

FOR NEWi YIIRI-: STATE 1976 (1000 TONS) 

ORANGE+ROCKLAND 
CARBON DlOX CAR83N MONO 
- - - - - - - - - - - ----------- 

PARTICULATES SULFUR DIOXIDE 
------------ -------------- ALDEHYDES 

- - - - - - - .- - COUNTY 
----------- 

ORANGE 

ROCKLAND 

TOTAL 

RES 8 . 1  
#:OM L i0 .8  
TOT 48.9 

RE5 1.2 
COM 4.4 
TOT 5.6 



STEUBEN 

COUNTY 

ONTAR 10 

WAYNE 

RES 
ZOM 

RE S 
COM 
TOT 

HES 
COM 
TOT 

lRES 
1COM 
TOT 

1 . 8  156 ,587 .0  3 . 7  1 .8  7 . 4  
12.5 152,363.3 129.1 19.7 389 .0  

POLLUTION FROM RESIDENTIAL AND COMMERCIAL O IL  CONSUMPTION 
FOR NEW YOHK STATE 1976 (1000 TONS) 

RG+E 
ALDEl-IYDECs CARBON DIOX CARBON MONO HYDRO CARBON NITROGEN OXIDE - - - - - - - - - ----------- .----------- ------------ -------------- 

PARTICULATES SULFUR DIOXIDE 
------------ -------------- 



'TYPICAL BILLS(INC~JSTRIAL1X 
TYFICAL-BILLS--INDUSTRIAL-4s OF JAN. 1 1977 

04/ 10/79 

(11. 

CON ED 

m Nl AGARA 
I MOI-IAWK 
V 0 
10 

COMMUN l T Y 

N Y C  

N Y C  

WHITE PLP. 
I NS 

WI-I I TE PLA 
INS . 
LEV I TTONN 

BUFFALO 

SYRACUSE 

SCI-IED TYPE 

SC-9 MUL 
SUMM 
SC-9 MUL 
WlNT 
SC-9 MUL 
SUMM 
SC-9 MUL , 

HINT 
SC-2- MUL- 
L 
3-PSC MUL 
-207 
3-PSC MUL 
-207 

600KW 
IE6 KWH 

81391 1 .  

$13593. 

8 1 373'4 . 

$19120. 

88149. 

85298. 

85298. 

o UT I C A  3-PSC MUL 1693. 8965. $ I 1 97. 9 I 74 0. 82 I 97. 9;3284. $Z1187. $5298. 867 l o .  8 I 0332. 
-207 

0 NYSEiG BINGI-IAMl'O SC305 MUL $627. BEi99. . 81 149. 016'73. $21 1 . 83205. $3388. $521 I. $6578. 81 0225. . 
N C 1  15 

Y BING~IAMTO SC2PE . MUL $1330. 8535. 81203. $1760. 821 1 1 . 83205. 85388. 8521 1 . 865'78. e10225. 
N C115 

0 CtlEEKTOWA SC2PS MUL 8630. $935. 81203. $1760. 82 1 1 1 . 83205. $5388. 8521 1 . $6578. 810225. 
G A C1 15 

b CHEEKTOWA SC3PS MUL $627. 896E. $1 197. $1.704. 52197. S32B1t. $3487. $5298. $671 0 .  810332. 
G A C 1  15 

RG+E IRONDEQUO SC-3 MUL 8747. $1 021 . $1257. $1805. $249 I . $3575. YiL 165. 85973. 87753. . $1 1368. 
I 'r TWN 

v ROCHESTER SC-3 MUL 8747. 8 102 1 . 8 1257. 8 1805. $2'19 I . 83575. 8'- 165. 85973. $7753. 8 1 1 368. 



'TYPICAL BILLS(RESIDEI~ITIAL1X 
TYP l CAL ELICTRlClTY BILLS-RESIDENTIAL-AS OF JAN. 1 1977 

041 10179 

UT iL ITY  
r) a 

0 CENTRAL 
I-IIJDSON 

a 

COMMUN l TY POPULATION 81-L-MIN KWH-INC 100 KWH 250 KWH 500 KWH 1000 KWH 

$46.28  

SE ASGN 

K l NGSTON 

LINCOLN P 
ARK 
MOUNT VER 
NON 
MOUNT VER 
NON 
MOUNT VER 
NON 
NYC BRONX 
NYC BRONX 
NYC BROOK 
LYN 
NYC BROOK 
LYN 
NYC MANI-IA 
TTAN 
NYC MANIiA 
T T  AN 
LEV I T TOWN 
LEV I TTOWN 
M l NEOLA 
M I NE0L.q 
H I  VERI-IEAD 
R I VERHEAD 
ROSLYN I I T  
S 
ROSLY N 1-1'1' 

* CON ED SUMMER 

W 1 NTER 

WINTER 

W 1 NTER 
SUMMER 
SUMMER 

W l NTER 

W l NTER 

SUMMER 

W l NTER 
SUMMER 
WINTER 
SUMMER 
W 1 NTER 
SUMMER 
W l NTER 

SYRACUSE 
VOORtlEESV 
ILLE 
CORN I N13 
I TI-IACA 
WALDEN 
MI DDLETOW 
N 

M I 00LETOW 
N 
SPRING VA 
LLEY 
SPRING VA 
LLEY 
PENF l ELD 

* NYSE+G 
a 

a 

* ORANGE + 
ROCKL-AN 
D 

SUMMER 

W I N'I'ER 

SUMMER 

WINTER 



ROCI-IESTER a 6 2 3 3  

*TYPICAL BILLS(C0MiIERCIALIX 
LYN . 

4 .  ' NYC BROOK 2E020 12 S3.1~7 10 $10.74 822.76 $40. 15 S53.l i8 $74 . gli WINTER 
LYN 

'TYPICAL ELECTRIC I 1  Y-BII-I-5-COMMERC I AL-AS OF JAN. 1 1977 
34.' ,D/79 . 

UTIL ITY COMMUNITY SCHDESIGN 
a t *  

* CON ED N Y C SC-2.9 SUM 
a N Y C  SC-2.9 WIN 

T 

TYPE OF SERVICE 375 KWH-3 KW 750 KWI-1-6 KW 1500 KWH-12 KW 6000 KWH-30 KW 10000 KWH-40 

GENi 890.02 $75.63 8574 .57  $856. 8189.24 
GENl 838.82 873.2l i  8 1 8 l . 6 0  $555 . '1 8 8830.  

GEN $39.51 $74 .67  8567.26 $8115. 8186.83 Wbl I T E  PI- A 
INS - 

WH I 1'E PLA 
I NS 
LEV l TTOWN 
LEV l T lOWN 
BUFFAL 0 

SYRACUSE 
U1' I CA 
8 I NGI IRMTO 
N 
Ct-IEEKlOWP. 

SC-2;3 CUM 

GE N 
GEN 
GEN 

a L ILCO 
I )  

N l AGAHA 
MOHAWK 

0 

(I 

* NYSE.1.G 

G A 
l RONDEQUO 
I T 'T wrJ 

S.C. N0.7  

ROCI-IESTER S.C. 1N0.7 GEN 



YPCWER PLANT CONS (CENTRAL HUDSON) X 
POWER PLANT FLJEL CONSUMPT I ON- 1976 

041 10 /79  

POWER PLANT 

* t o  

COXSACK I E 
* OANSKAMMER 

OASHVILLE 
* PlEVERSINK 

ROSETON 
SO. CAIRO 

* STURGEON 

COUNTY COAL COAL GAS 
1000 TONS 1E9 BTU MMCF 

GREENE 
ORANGE 
ULSTER 
SULL I VA 
N 
ORANGE 
GREENE 
ULSTER 

*POWER PLANT CONS(CITY OF JAMESTOWNIX 
POHER PLANT .FUEL CONSUMPT I ON- 1'376 

041 10179 

POWER PLANT COUNTY COAL COAL GAS 
1000 TONS I E 9  BTU MMCF 

* t n  

* S.A.  CARLSO 
N 

*POWER PLANT CONS(C1TY OF PLATTSBURGH)X 
POWER PLANT FUEL CONSUMPTION-1976 

0 4 /  10 /79  

POWER PLANT COUNTY COAL COAL GAS 
1000 TONS I E 9  BTU' MMCF 

U C I1 

* 0 I ESEL 

GAS O IL  O IL  
1E9 BTU 1000 BARRELS 1E9 BTU 

3679 23067 

GAS O IL  O IL  
IE9  BTU 1000 BARRELS 1E9 BTU 

GAS 0 I L 0 1 L 
IE9  BTU 1000 BARRELS I E 9  BTU 



'PGWER P-ANI COPS(CO1 ED)% 
PDS.IER PLANT FUEL CONSUNPTION-1976 

0 4 / 1 0 / 7 9  , 

POWER PLA+JT C O U N ~ Y  COAL COAL GAS 
1000 SONS I E 9  BTU MMCF 

ASTOR l A 
BOWL IM 

EAST FIVER 

GOMANUS 
* HUDSOh A M N  

UE 
* INDIAN POIN 

T 
KENT P;IE 
NARROW5 BAY 
RAVENSHOCD. 

' ROSETON 
. WATERS I DE 

NEW YOR 
K 
NEW YOR 
IK 
IR I CHION, 
D 
.QUEONS 
.ROCKLANI 
0 
NEW Y OR. 
K 
K I NIIS 
K I NIIS 

WESliCbIE 
STEG 
K ! NT.5 
K I NZ.5 
OUE f NS 
ORANGE 
NENI YO6 
K . 

GAS OIL  
I E 9  BTU 1000 BARRELS 

I I B  

0 11. 
I E 9  BTU 



*POWER PLANT CONS(LILC0)X 
POWER PLANT FUEL CONSUMPTION-1976 

04/ 10179 

POWER PLANT 

t t t  

* BARRE T T 
* FAR ROCKAWA 

Y 
GLENWOOD 
HOLBROOK 
MONTAUK . 
NORTHPORT 

rn PORT JEFFER 
SON 
SHOREHAM 

a E. HAMP'TON 
S. HAMPTON 
SOUTHOLD 
W .  BABYLON 

COUNTY COAL 
1000 TONS 

NASSAU 
NASSAU 

NASSAU 
SUFFOLK 
SUFFOFK 
SUFFQLK 
SUFFCLK 

SUFFGLK 
SUFFGLK 
SUFFGLK 
SUFFOI-K 
5UFFOL.K 

COAL GAS GAS OIL OIL 
IE9 BTU MMCF IE9 BTU 1000 BARRELS IE9  BTU 



'POWER PLAL T CONS ( N: AGARA MOtiAbJK I IY 
PONER PLANT FUEL CONSUIPT I ON- 1976 

041 lOt'79 

POWER PLL.I\IT 

'1. 

OSWEGO 
' ROSETQN 

ROTTErnAM 

ALBAN'I 
HUNTLEY 
DUNK I FK 

. a CGLTOw 
* TRENTON 

SCHOO- ST 
9HERMC.N I S .  

SPIER FALLS 
a STEWA2DS BR ' 

l DGE 
* OLINED 

LEASED, . 
. *  DIESEL , 

OShEGO 
OFib WGE 
SCHEIdEC 
T P.CM 
ALB.?rNY 
ERBE 
Cl-Il.?)T AU 
QUA 

COAL COAL GAS GAS 0 I L 
1000 TONS I E 9  BTU MMCF IE9  BTU 1000 BARRELS 

46Cg7 
324.1 
6 I 

0 I L 
I E 9  BTU 

DPOWER PL-AVT COW5IWYSEtG)X 
POWER PLANT FUEL CONSUMPTION-1976 

04; 1.0/79 

' POWEF PLANT CUI-NTY COAL COAL GAS GAS 0 1 L O I L  
l OOU TONS IE9  BTU MMCF IE9  BTU 1000 BARRE-S I E 9  BTU 

4 * *  

* GOUDE'I BRCOME 350 . 8400 
+ GREEN1 DGE YATiES 386 926'i 
* HICKLING STEUBEN 4 0 9  98 16 
* JENNISON CHi NANG 194 4656 

0 
MILLIKER TOYPK l N 752 18098 

s 
HOMEF: CITY 
MISC. HYDRO 
MISC. DlESE 
L 



*POWER PLANT CONSlORAVGE+ROCKLAND)X 
POJER PLANT FUEL CONSUMPTION-1976 

041 10179 

POWER PLANT COUNTY COAL COAL GAS GAS 0 I L OIL 
1000 TONS 1E9 BTU MMCF lE9 BTU 1000 BARRELS IE9  BTU 

* * *  
H I  LLBURN ROCKL 4N 2 13 

D 
LOVETT ROCKL4N '1 878 1916 2417 15155 

D 
SHOEMAKER ORANG: 
BOWL l NE ROCKL4N 

D 
+ I i Y  OR0 

'POWER PLANT CONS I PAShJY ) % 
PO:AER PLANT FUEL CONSUMPT I ON- 1976 

04/  10/79 

' POWER PLANT COUNlY COAL COAL GAS GAS OIL 0 1 L 
1000 TONS IE9 BTU MMCF tE9 BTU 1000 BARRELS IE9  BTU 

1 a a 

MOSES NIAG. 
LEN l STON 

AUX. PUMPED 
STORAGE 

* BLENHIEM GI 
LBOA 

* FITZPATRICK 
INDIAN POIN.  
T 
MOSES POCJER 

DAM 



*POWER PLANT CONS(FG+EIX 
PULER PLANT FUEL CONSUMPTION-1976 

04.' 1C/79 

POWEF PLANT COJNTY COAL COAL GAS GAS OIL 0 I L 
1000 TONS 1E9 BTU MMCF IE9 BTU LOO0 BARRELS IE9 BTU 

.+*  
l ROCH 3 MONROE 
+ ROCH 7 MONROE 

*POWER PLANT CONS( V ILL AGE OF FREEFURT I X 
POLlER PLANT FUEL CONWMPTION-1976 

04/10/79 

FOWEG PLANT COlJNTY COAL - COAL GAS 'GAS . OIL 0 1 L 
100Cc 10% IE9 BTU MMCF IE9 BTU 1000 BARRELS IE9 BTU , 

b e *  

a SUNR b SE kIIJY 

a BUFFSLO AVE 



*SOLIDWASTE*X 
SOLID WASTE SUPPLY FOR NEW YORK STATE BY COUNTY FOR THE YEAR 

COUNTY 

ALBANY 
.ALLEGANY 
BRONX 
BROOME 
CATTARAUGUS 
CAYUGA 
CHAUTAUQUA 
CHEMUNG 
CHENANGO 
CL l MTON 
COLUMB l A 
CORTLAND 
DELAWARE 
DUTCHESS 
ERIE 
ESSEX 
FRANKL l N 
GENESEE 
GREENE 
HAM l LTON 
HERK l MER 
JEFFERSON 
K l NGS 
LEWIS 
LIVINGSTON 
MAD l SON 
MONROE 
MONTGOMERY 
NASSAU 
NEW YORK 
N l AGARA 
ONE l DA 
ONONDAGA 
ONTAR l o  
ORANGE 
ORLEANS 
OSWEGO 
OTSEGO 
PUTNAM 
QUEElJS 
RENSSELAER 
R l CHMOND 
R X K L  AND 
SARATOGA 
SCHENECTADY 
SCHOHAR l E 
SCHUYLER 

SUPPLY 
(BTUXIE+9) 



SENECA 
STEUBEN 
ST. LAHREPCE 
SUF F OLK 
SULL l VAN 
T l OGA 
TOMFK l NS 
ULSTER 
WARREN 
HASH I EIGTCWJ 
WAYNE 
WESTCHESTER 
WYOMING - 
YATES 

TOTAL 

*UTILITY CGAS,BROOKLYN UNI0N) I  
GAS SUPPLY FROM UTILITY EROOKLYN UNION 

COUNTY 

K I PJGS 
GUEENS 
R l CHMOND 

RES COS- %3.720/MF C 
C I COST $3.190/MFC 
PA COST S2.'730/MFC 

RES EM . 

MCF 

TOTALS 72,969.589 

C I  OEM 
MCF 

PA OEM 
M f f  

TOTAL 
MCF 



*UTILITY(GAS,CENTRAL HUDSON)% 
GAS SUPPLY FROM UTILITY CENTRAL HUDSON 

COUNTY 

ALBANY 
OUTCHESS 
GREENE 
ORANGE 
ULSTER 

TOTALS 

RES COST $3.250/MFC 
C I  COST $2.030/MFC 
PA COST $1.990/MFC 

RES DEM 
MCF 

C I  OEM 
MCF 

*UTILITY(GAS,COLUM8IA)X 
GAS SUPPLY FROM UTILITY COLUMBIA 

RES COST %2.225/MFC 
CI COST 81.635/MFC 

COUNTY 

ALLEGANY 
BROOME 
CATTAR.AUGUS 
CHEMUNG 

. DELAWARE 
ORANGE 
SCHUYLER 
STEUBEN 
SULL I V4N 
T l OGA 
YATES 

TOTALS 

RES iDEM 
MCF 

C I  DEM 
MCF 

PA OEM 
MCF 

PA DEM 
MCF 

0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

TOTAL 
MCF 

TOTAL 
MCF 



GAS SUPPLY. FROM UTILITY CON ED 

RES COST $4.260/MFC 
C I  COST $2.900/MFC 
PA COST $2.170/MFC 

TOTAL 
MCF COUNTY RES OEM 

MCF 
C I  DEM. 

MCF 
< PA DEM 

HEF 

SRONX 9,088.000 
NEW YORK 7,151.000 
QUEENS 6.392,OOO 
wESTC~ESTER I 5.583,OOo 

GAS SURPLY FROM UTILITY CORNING 

RES COST ,81.538/WC 
C1 COST $I.304/MFC 
PA COST $l.447/MFC 

COUNTY RES OEM 
MCF 

PC, 3EM 
M=F 

TOTAL 
MCF 

C I  OEM 
MCF 

CHEMUNG 
STEUBEN 

TOTALS 



GAS SUPPLY FROM UTIL ITY 

RES COST 83.360IMFC 
C I  COST %2.730/MFC 

COUNTY RES DEM 
MC F 

C I  DEM 
MCF 

PA DEM 
MC F 

TOTAL 
MCF 

NASSAU 
QUEENS 
SUFFOLK 

TOTALS 27,746.561 . 15,386,730 

*UTILITY(G4S,NATIONAL FUEL)% 
GAS SUPPLY FROM UTIL ITY NAT 1 ONAL FUEL 

RES COST 82.208/MFC 
C I  COST 81.857/MFC 

PA DEM 
MCF 

TOTAL 
MC F 

COUNTY RES. DEM 
K F  

C I  OEM 
MCF 

ALLEGANY 
CATTARAUGUS 
CHAUTAUQUA 
ERIE 
GENESEE 
MONROE 
N l AGARA 
STEUBEN 
WYOM l MG ' 

TOTALS 



U,T IL I iY  (GAS,,.NIAGARA MOHc.WK)X 
GAS 3UPPLY FROM UTILITY 

. COUNTY 

ALBANY 
CCiLUMB I A 
FLlLTON 
t f  RK I MER 
JEFFERSON 
MP.0 I SON 
MONTGOMERY 
ONE l CIA 
ONONDAGA 
OSWEGO 
RENSSELAER 
SARATOGA 
SCHENECT P.DY 

. WARREN . 
WASHINGTON 

RES COST 
C I  COST 

E S  OEM 
MCF 

7,6:2,715 
660,515 

1 .4.84,232 
1,281,398 
2,132,801 
I .  155,141 
l .E29.922 
8.C.52.217 

16,519,351 
2,517,868 
3,300,064 
3.519.510 
4.9:36.104 

853,883 
6350.515 

S2.330/HFC 
S1.9OO/MFC 

C I  OEM 
MCF 

4,525,618 
654,355 

1.068.421 
126,449 

1,620,987 
1,092,425 
1 ,070,320 
5,963,951 

12,019,193 
2.030.503 
1 ,878,367 
2,225,856 
2.222.605 

941.81 1 
654.355 

TOTALS 37.156,23G' , 36,095,216 

NIAGARA MOHAWK 

PA DEM 
MCF 

TOTAL 
MC F 



*UTILITY(GAS,NYSE+G)% 
GAS SUPPLY FROM UTILITY NYSE+G 

RES COST %2.079/MFC 
C I  COST $1.674/MFC 
PA COST $1.653/MFC 

COUNTY 

CAYUGA 
CHEMUN3 
CHENAN30 
CORTL AND 
LIVINGSTON 
MAD l SON 
N l AGARA 
ONE l DA 
ONONDAGA 
ONTAR I0 
ORANGE 
ORLEA16 
OTSEGO 
SARATOGA 
SENECA 
T IOGA 
TOMPK l NS 
WAYNE 
WYOM l NG 
YATES 

RES OEM 
MCF 

C l  OEM 
MCF 

TOTALS 19,422.150 18,228,271 

. PA OEM 
MCF 

286,826 
6 15,445 

33,842 
370,549 
45,159 

183,620 
230,916 

295 
29.862 

347,l 1 1  
20,626 
83.192 
25,362 

7.997 
77,308 
59.382 

1 ,053,929 
210,837 

1.091 
36.840 

gUT I L  I T Y  (GAS.ORANGE+ROCKLAfJDl% 
'- 

GAS SUPPLY FROM UTILITY ORANGE+ROCKLAND 

RES COST %2.390/MFC 
C I  COST %1.880/MFC 

COUNTY RES DEM 
MCF 

ORANGE 3.130.572 
ROCKl-.&NO 10.668.6L~7 

TOTALS 13.799.219 

C I  DEM 
HC F 

PA DEM 
MCF 

TOTAL 
MCF 

3,847.385 
10.338.100 

773,108 
3.180.718 

904.410 
289.916 

9,208,559 
108.848 
399,647 

3,907,499 
364.188 

1,287,710 
786.874 
208,097 

1.829.718 
650.319 

5,123,669 
2,518,559 

24.443 
618.848 

~i1.370.610 

TOTAL 
MCF 



*U7ILITY(GAS.FAV.LLIO'4)2 
GAS SUFPLYFROMUTILITY PAVlLLlON 

COUNTY 

GENESEE 
LIVINGSTON 
WYOM I NG 

RES COST Bi.910/t iFC 
C I COST I1.603/NFC 

RES OEM 
MCF 

CI OEM 
MCF 

PA OEM 
MCF 

TOTALS 1,681,860 . 1,323,436 0 

*UTILITY (GAS.PENN+SOIJTH)E 
GAS SU?FLY FROH UTILITY PENNTSOUTH 

COUNTY 

T l OGA 

TGTALS 

RES COST 82.226/MFC 
CI COSB 51.991 /MFC 

RES OEM 
MCF 

C I  OEM 
MCF 

PA .OEM 
MCF 

TOTAL 
MCF 

TOTAL 
MCF 

217.451 

217,451 



*.UTILITY(GAS,RG+EIX 
GAS SUP?LY FROM UTILITY RG+E 

COUNTY 

RES COST $2.450/MFC 
C1 COST 81.890/MFC L 

PA COST 81.930/MFC 

RES OEM 
MCF 

C I  OEM 
MCF 

GENESEE 224,169 80,845 
L I V I NGSTON 84.303 30,903 
MONROE 27,193.OLO 15,250,531 
ONTAR 10 1 89., 682 68.407 
ORLEANS 47.899 17.275 
WAYNE 852.610 307.487 

PA OEM 
MCF 

TOTAL 
MCF 

COUNTY 

ST. LAWFENCE 

RES OEM 
MCF 

C I  OEM 
MCF 

3,971,183 

*UTILITY(GAS,ST. LAWRENCE)% 
GAS SUPPLY FROM UTILITY ST. LAWRENCE 1976 

RES COST %2.840/MFC 
C I  COST %2.180/MFC 

PA OEM 
MCF 

TOTPLS 1 .5qLt .  198 3.971.183 0 

TOTAL 
MCF 



+UTILITY(GAS.SYRACUSE SUBURB?NlX 
GAS SUPPLY FROM UTILITY 

COUNTY 

RES COST 81 .97B/MFC 
. C I COST %:I .6C5/MFC 

RES E M  
MCF 

C I  DEN 
MCF 

515,472 
' 

ONONDAGA 2,919,796 

TOTALS 515,472 2 ,919,796 

*UTIL ITY POLL(CENTRAL HUDSON)% 
POLLUTION :IN TONS FOR 

POWER .PLANT COUNTY ALDEHYDES 

. COXSACKIE 
DANSKAMMER 
DASHV l LLE 
NEVERS 1 NK 
ROSETON 
SO. CAIRO 
STURGEON 

TOTAL 

GREE4E 
ORAPGE 
ULSTER 
SULL.1 VAN 
ORAtCE 
GREEN€ 
ULSTER 

*UTILITY POLL(CITY OF JAMES1OWW)X 
POLLUTION I N  TONS FOF 

POWER PLANT COU~TY ALDEHYDES 
__--_------ ------ - - - - - - - - - 
S.A.  CARLSON ' 

SYRACUSE SUBURBAN 1976 

PA OEM 
MCF 

TOTAL 
ElCF 

CENTRAL HUDSON 1'376 
CARBON MONO HYDRO CARBCN NITROGEN OXIDE 

CITY OF JAMESTOWN 1976 
CARBON MONO HYDRO GARBIN .NITROGEN OXIDE 

PARTICULATES SULFUR DIOXIDE _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  

PARTICULATES SULFUR DIOXIDE 
----------_- -------------- 

TOTAL 



*UTILITY POLL(CITY OF PLATTSBURGHIX 
POLLUTION IN TONS FOR C I T Y  OF PLATTSBURGH 1976 

POWER PLANT COUNTY ALDEHYDES CARBON MONO HYDRO CARBON NITROGEN OXIDE PARTICULATES SULFUR DIOXIDE ----------- ------ - - - - - - - - - ----------- ------------ -------------- ------------ -------------- 
- DIESEL 

TOTAL 

'UTILITY POLL(C0N EDJX 

POWER PLANT ----------- 
ARTHUR KILL 
ASTOR I A 
BOWL I NE 
EAST RIVER 
GOW.4NL6 
HUDSON AVENUE 
INDIAN POINT 
KENT AVE 
NARROS BAY 
RAVENWOOD 
ROSETrn 
WATERSIDE . 
59 ST 
711 ST . 

TOTAL 

POLLUTION I h  
OOUN T Y ------ 
R 1 CHMOND 
WEENS 
WCKLAND 
N E W  YORK 
K l NGS 
K 1 NGS 
MESTCHEST 
K I NGS 
K 1 NGS 
QUEENS 
GRANGE 
M W  YORK 
NEW YORK 
NEW YORK 

TONS FOR 
ALDEHYDES --------- 

115.1 
21 1.8 

50.6 
47.8 
19.9 
20.5 
2 . 5  

. o  
16.5 

267.7 
68.5 
4 4 . 6  

115.8 
13.3 

1014.6 

CON ED 
CARBON MONO ----------- 

345.5 
635.5 
21 1.7 
143.3 
59.7 
61.4 

7.4 
. I 

49.4 
803.1 

4 .7  
133.9 

4 .7  
. 5  

2460.9 

1576 
HYDRO CARBON NITROGEN OXIDE 
------------ -------------- 

230.1 12081.2 
423.7 2224 1 . 8  
141.2 7409.6 
95.6 50 16. 4 
39.8 2088.1 
40.9 2147.7 

5 . 0  260.2 
I . 4 .4 

32.9 1728.7 
535.4 28107.1 
137.0 7051.3 
89.3 4687.8 

231.6 11920.1 
26.6 1370.6 

2029.2 1061 15.0 

PARTICULATES SULFUR DIOXIDE ------------ -------------- 
920.5 4756.5 

169r .6 0920. I 
569.6 3590.5 
382.2 2051 .O 

;. 159. 1 442.7 
163.6 878.1 
19.8 102.4 

- 3  . ,  .5 
131.7 288.0 

2141.5 11066.2 
548.0 11999.0 
357.2 1916.7 
926.4 2732.5 
106.5 326.3 



TONS FOR 
ALDEHYDES - - - - - - - - - 

61.5 

1976 
HYDRO CARBON NITROGEN OXIDE ------------ -------------- 

123.0 6458.4 

POLL-u r I ordl I N 
COUNTY ------ 
NASSAlJ 
SUFFOLK 
NASSAU 
NASSAU 
SLFFOLK 
SCFFOLK 
SUFFOlK 
SClFFMK . 
SUFFOLK 
SUFFOLK 
SUFFOLK 
SUrFOI-K 

L ILCO 
CE.RBON MONO ----------- 

184.5 

POWER PLANT 
----------- 
BARRETT 
E. HAMPTON 
FAR ROCKAWAY 
GLENWOOD 
HOLBROOK 
MONT AUK 
NORTHPORT 
PORT JEFFERSON 
SHOREHAM 
SOUTHOLD 
S. HAMPTON 
W.  BABYLON 

PARTICULATES SULFUR OlOXlOE 
-------------- 

492.1  . 3325.2  

TOTAL Li34.7 1304.4 869. 4 45650.0 3478.2 123430.0 

*UT I L I TY POLL (N I AGARA MOH.~bIK j X 
POLLUT ION I N  TONS F O.? NIAGARA MOHAWE 1976 

POWER PLANT CCUNT Y ALDEHYDES CARBON MONO HYDR) CARBON NITROGEN OXIDE PARTICULATES SULFUR DIOXIDE ----------- ------ - - - - - - - - - ----------- ------------ -------------- ------------ -------------- 
ALBANY A-BAWY 77.6, 220.9 . 197.3 7732.9 589.2 26698.5 
COLTON 
D l  ESEL 
DUNK l RK 
HUNTLEY 

CWAUTAUQU.l 
ERIE 

LEASED 
OSWEGO 
OWNED 
ROSE TON 
ROTTERDAM 
SCHOOL ST 
SI-IERHAN I S .  
SPIER FALLS 
STEWARDS BRIDGE 
TRENTON 

GRANGE 
SCHENECTA* 

TOTAL 247. i 1931.2 904.5  50520.5 3773.1 191281.3 



NYSE+G 1976 
CARBON MONO HYDRO CARBON NITROGEN OXIDE ----------- ------------ -------------- 

175.0 52 .5  3150.0 
193.0 57 .9  3474.0 
204.5  61.4  3681 . O  

POLLUTION IN  
COUlJTY ------ 
BROOME 
YATES 
STEJBEN 

TONS FOR 
ALDEHYDES ----- ---- 

. 9  
1 . o  
I . o  

PARTICULATES SULFUR DIOXIDE FOWER PLANT ----------- 
C OUDE Y 
CREEN I DGE 
H l CKL l NG 
HOMER CITY 
JENN I SON 
MILLIKEN 
MlSC. DIESEL 
NISC. HYDRO 

CHENANGO 
TOM3K I NS 

TOTAL 

w 
1 

U3 
*UTILITY POLL(ORANGE+RI)CKLANDlX 

LJ POLLUTION IN  
POWER PLANT COUNTY ----------- ------ 

TONS FOR 
ALDEHYDES ------- -- 

17.7 
.O 

ORANGE+ROCKLAND 1976 
CARBON MONO HYDRO CARBON NITROGEN OXIDE ----------- ------------ -------------- 

53.0  35.9 1857.0 
. I . I ' I  . '1 

PART l CULATES SULFUR D l  OX l DE ------------ -------------- 
BOWL l NE 
H I  LLBUR~I 
HYDRO 
LOVETT 
SHOEMAKER 

ROCKLAND 
ROCKLAND 

ROCKLAND 
ORPNGE 

TOTAL 

"UTILITY POLL(PASNY1X 
POLLUTION I N  

POWER PLANT COUNTY 
----------- ------ 
AUX . PUNPED STORAGE 
BLENHIEM GILBOA 
FlTZPATRlCK 
INDIAN POINT 
MOSES N I AG . LEN I'STON 
MOSES POWER DAM 

TONS FOR 
ALDEHYOES 
- - - - - - - - - 

PASNY 1976 
CARBON MONO HYDRO CARBON NITROGEN OXIDE ----------- ------------ -------------- 

PARTICULATES SULFUR DIOXIDE 
------------ -------------- 

TOTAL 



'UTILITY POLL(RG*E)X 
POWER PLANT . 

POWER PLANT ----------- 
ROCH 3 
ROCH 7 

TOTAL 

COUtSTY ALDEHYDE5 CA-ON MONO HYDRO CARBON NITROGEN OXIDE PARTICULATES SULFUR DIOXIDE ------ ------ -- _____-__-__ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  ---------_-- -------------- 
POLLUTION I N  TONS FOR RG+E 1576 

COUhTY ALDEHYDES CAfiBON MONO HYDRO CARBON NITROGEN OXIDE PARTICULATES SULFUR DlOXlOE 
- - - - - -  ------ --- ----------- -----_-_---- --__-_--____-- ------------ -------------- 
M0NF:OE 20.0 157.1 68.6 3823.7 285.3 12813.5 
MON'OE I . ?  257.6 77.3 4637.2 337.5 18787.3 

'UTILITY POLL(VILLAGE OF FFEEPORTIX 
POLLUTION LN TONS FOR VILLAGE OF FREEPORT 1976 

POWER PLANT COUNTY ALCEHYDES CARBON NONO HYDRO CARBON N l TROGEN OX l DE PART I CULA'TES SULFUR D l  OX l DE . ----------- --- --- - - - - - - - - - --_-----__- _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  ------------ 
BUFFALO AVE. 
SUNR I SE HWY . 

TOTAL 



COUNTY 
----------- 

ALBANY 
BROOME 
CHAUTAUQUA 
CHENANGO 
ERIE  
GREENE 
K I NGS 
UONROE 
NASSAU 
NEW YORK 
ORANGE 
OSWEGO 
QUEENS 
R l CHMOND 
ROCKLAND 
SCHENECTA* 
STEUBEN 
SUFFOLK 
SULL l VAN 
TOMPK I NS 
llJLSTER 
IWESTCHESTa 
YATES 

TOTAL 

*UTIL  PDLL PER UTIL*X 

UT IL ITY  ----------- 
-CENTRAL HUDSON 
CITY OF JAMESTOAN 
C l TY OF PLATTSBURGH 
CON ED 
L ILCO 
NIAGARA MOHAWK 
NYSE+G 
ORANGE+ROCKLAND 
PASNU' 
RG+E 
VILL4GE OF FREEPORT 

POLLUTION I N  TONS FOR NEW YORK STATE BY COUNTY 1976 
ALDEHYDES CARBON MONO HYDRO CARBON NITROGEN OXIDE --------- ----------- ------------ -------------- 

POLLUTION I N  TONS FOR NEW YORK STATE BY UTIL ITY 1976 
ALDEHYDES CARBON MONO HYDRO CARBON NITROGEN OXIDE PARTICULATES SULFUR DIOXIDE 
------ --- ----------- ------------ -------------- ------------ -------------- 

112.0 4 . 6  224 .0  896 .0  16667.1 11529.8 

TOTAL 





Appendix C 

Introduction . 

. I ~  tus a ype&& '- '- - w e .  &dresl':th&~&= use: of: :*: couqtp. . l & ~ i  -ata . . 

base and the a n a l y t i c  models of the NYSEIkS. For each-model and t h e  L 

data  base we revfew its Use in a numerical p r o b l e m i n d i c a t h g  u s e r  

operat ions a t  the access tetminal. It is necessary t o  state though, that 

:the. contents  of this.. a p p e h d h  a r e  pot htende& as. aL.setr of q e r & ~ ~ : ~ f P s t r t r c -  

:tions.-'and.1 t h a t '  user.. t r a f  nihgl inJ 'the operat ion aP th& skve?al. pate-ms is r e q u i r d  , 

ESNS - 
I f  the user  has successfully connected t o  intercom the system should 

respond with the  following: . . 

;;, G I  , n l l w . . l + t  Lo... . :. :- tN IrtTERCGM 4. 5 
.- --- 
I,. :- , t ;:; ,2 ,. .' 1, 1 ...; 7 r3 
-. - , . ..- ' - 
; ' 1 z, . .:, 4. 45. 

E,:s- - ,- ...-,-.- -.: #... , 8- .-a . a  
1 ;  i . .  I I L. CI .Z . - t  



The user  'is f i r s t  requested t o  iden t i fy  himself t o  the system. 

 his is  accomplished by typing LOGIN CR) where (R) is t h e  symbol 

which denotes pressing the  carr iage  r e t u r n  key which involves t h e  system 

program LOGIN. . When requested en te r  your user name type: KATZ CR) . 
When requested type your' password: en te r  YEIL (PI.. (Note: t h e  password 
is overprinted by the  system f o r  secur i ty  reasons.) When asked type your 

problem number: 1347 (PI- indica t ing t h e  computer account number t o  

which a l l  c k g e s  a r e  made. The system then responds w i t h  t h e  date, tfme 

and message(s) of i n t e r e s t  t o  users  about the BNL System- A t  thfs p o b t  t h e  

user has gained access t o  Intercom and is requested t o  type f u r t h e r  

I I n  ordsr  t o  oeerieee t h e  PERTURB program from d i sk  s torage  enter t h e  foUo-g: 

which should respond: 

A t  this point  the  user is ready t o  c a l l  f o r  t h e  loading and execution of 

PERTURB which is accomplished by typing t h e  s i n g l e  word PERTURB followed 

by a carr iage  return:  

The user  is .now' running the PERTURB program and continues to  b e  prompted 

f o r  f u r t h e r  iufoanation: 



- - ,  . -  
i~ 1 ::= ii F 1 LE I DEPiT I F I ER I:: I g::~ O F  N IPJE ER LESS ALPh;=iEET I CRL ,I:H~=~R~I:TEES : 
..*...,.-. - -- , ;  1 .:.=', @ .. -- 

The f i r s t  qkest ion asks f o r  the  name of the data file t o  be perturbed, wuch 

i n  t h i s  case is  NEW YORK. The user  is then to ld  t o  answer each question wi th  

e i t h e r  "Y" o r  "NtIcfor any YESjNO type questions. Should an en t ry  be made 

which is not a "Y" o r  an "N" to  a YES/NO type question, t h e  ques t ion w t 1 1  

be pr in ted  again and another opportunity given t o  respond cor rec t ly ,  

Following t h i s  you must en te r  a f i l e  i d e n t i f i e r .  This LD is used t o  s t o r e  

a copy of the  f i l e  which PERTURB generates on u s e r  inputs.  The  user 

is then questioned a s  to  which of the  base years he tJ.fsbs t o  work with, 

(1985 is shown in  the  sample) After .  entering the  base year,  type i n  a 

two-line t i t l e  (maximum of 70 characters  per  l h e )  which you wish t o  

assign. 

After  completing the above the user  is queried as t o  whether o r  not 

he wishes to  make add i t ions  ( in  the  form of added processes) t o  the basic 

. .New York RES.* Should t h i s  option be des i red  e n t e r  Y: 

The user then must ind ica te  the  number of processes (links) t o  be  added along 
- 

with t h e  number of new addi t ional  node necessary t o  accomodate t h e  added 

processes : 

,*For processes included i n  tSe basi.c N Y S  RES see  Figure 7, 



In the above sample entries have Seen made to request the addition of one 

new process and one new node. Perturb then requests the user t~ place the 

newly added link(s) within the existing network by asking for the node 

of origin and node of destination). 

The above example adds a new process with node of origin 53, node of 

destination 101, sector'code 3, fuel code 15. This process was given 

the arbitrary title "A atle for new process 101". 

After changes to the network itself have been made PERTURB allows the 

user to change the data associated with each process. The first data 

items which the user can change (or add to) are the "data elements", 

("parameters"; e. g. tons SO emitted, occupational person-days, etc .) 
X 

Note: At this point all parameters may be changed (or added to) except 

end u3e demands (parameters 10, 42, 4 3 1 ,  market allocations (parameter 1) 

and efficiencies (parameter 2). These will be asked for in subsequent 

questions . 



The above dialogue adds the  ef f ic iency f o r  process number 101 t o  t h e  

input  data  (The e f f i c iency  index is one of the  following: 

4 1  - f o r  ac t iv i ty .  l e v e l  demands 

42 - f o r  d i r e c t  f u e l  consumption 

43 - f o r  bas ic  energy demand) 
% 

. After completing ef f ic iency data  inputs  the  program turns  t o  end use 
dawud data.. The f i r s t  question asks i f  anyrhing a t  a l l  1,s t o  be done 

with demaad data.  Note t h e  following four questions ca re fu l ly  a s  they determine - 
how the  user  wants t h e  demands changed o r  added to:. - 

The question .''selec~ion'by f u e l  type'! mans ehe tbllbwing: 
' 

The user  has the  option of se lec t ing  (by u t i l i z a t i o n  f u e l )  only speci f . ic  

end use demands, with a l l  o ther  demands being set t o  zero. As an 

example, i f  the  user  wanted to include only o i l  demands i n  . the  analys is  : 

(s)he would answer t h i s  question "Y", and e n t e r  t h e  code f o r  o i l  l a t e r  

(see below). When the  time came to  do the  a c t u a l  ca lcu la t ions  ESNSALL 

would c o l l e c t  a l l  oil'dkmands from the  base year da ta  file, apply any 

user changes, then r e s e t  a l l  non-oil demands t o  zero, and f i n a l l y  perform . . 

the ca lcula t ions .  This option f inds  its greatest u t i i i t y  when i t  i's 

desired t o  analyze the e f f e c t s  of only a (or  severa l )  s p e c i f i c  demand 

f u e l  type(s)  on the  overa l l  RES. The question about "se lec t ion by . 

demand sector"  is  exact ly  analogous t o  the  above. If t h e  user  wishes 

to  maintain only a se lec ted  subset of end use demands based on t h e i r  s e c t o r  



The d i a l o ~ e  t o  accomplish th is  goes a s  follows: 

FlTP, -.  ~ f i & , , + ~ ~ ~ ~ ~ ~ :  Tn 2~ plcxj ;= 1~1;. 15 1 t . j ~  ,: 1 - r ~  I c= .- 
z.p ;l i-. c ..r. .; . . -  dL.2.i. ~ j i - ! p j ~ ~ ~ ,  ,:.z::, TsE  , , . . I  . _ _ # . .  1 i-fri.z).;? (,:-,:, y;+$ 

. .-,,- - -. ,-,.#., p ; - . - : c : . : ~ ~ ~ ~  ..,..;+L!-!Em 
I ',..:I:, '~1-z r~gi:+-  : ;.::;;;;:<: . a:.: , ,, .:-' ,, . ,:.:. ' '..'i...' ,...,..,...,- .. .= < > ,  ..":.! , . izp+z yFzf..y -..,-,-T- - .. . .:- . . . -  . -,.., 6 A :  t , 7 :  ..= i.4 1 .r:+: -:?? !-l:, ;>. 

. . . ... : ..' .' .-.,;; , ,.. " 4  ..- -- 
- :  I 1 ;.>\ 

'ir 

The above example changes e x i s t i n g  parameter number 21 f o r  p roces s  26 t o  

a new va lue  of 1.8E + 01 and adds parameter number 21 f o r  p roces s  28. 

A f t e r  changing and/or adding t o  parameters PERTURB asks i f  i t  is d e s i r e d  

t o  add (or. modify) e f f i c i e n c y  da ta :  (Remember t h a t  i f  you added one o r  

more new processes ,  an e f f i c i e n c y  has t o  be en tered  f o r  each of t h e s e  

new links.) 



( rese t t ing  t h e  demands f o r  a l l  noa-chosen sec to r s  t o  zero) then answer 

t h i s  question 'Y" and en te r  the  chosen sec to r  codecs) l a t e r  (see below). 

The question r e l a t i n g  t o  "mplt ipl icat ion of demands1' allows the  

ana lys t  the  capab i l i ty  of multiplying an end use demand by an a r b i t r a r y  

constant  . 
The f i n a l  quest ion asks about d i r e c t l y  modifying o r  adding t o  

e x i s t i n g  demand data. Answer t h i s  quest ion "Y" i f  i t  is des i red  t o  modify 

a demand value (already i n  the  base f i l e )  and/or add a new demand value. 

Each quest ion i n  the  above sec t ion  merely indicated t o  the program 

how demand da ta  was t o  be changed o r  added to .  The next  part of  PERTURE - 
asks what demand d a t a  is t o  be manipulated and requests  entry of s p e c i f i c  

values f o r  these  changesladditions. 

I f  the  "Selection by f u e l  types" quest ion was answered Y this sec t ion  

is c a l l e d a n d  the  user  en te r s  t h e  sec to r  codes desired Cas q l a i n e d  above): 

Similarlv,  the  choaen sec to r  cndes are innut? 



1f a r b i t r a r y  mul t ip l i ca t ion  of demands i s  des i red ,  t h e  values for said 

mult ip l ica t ion  a r e  entered next  (note t h i s  da ta  is  based on node number): 

For modificat ion o r  addi t ion  t o  d- yaluea the nex t  ques t ion  i s  

per t inent :  

A s  seen above, the demand f o r  process number 51 has been changed t o  

1.506 x 1013 Bm. The demand type index re fe r red  t o  is one of t h e  

following : 10 - Act iv i ty  l e v e l  demands 

42 - Direct  f u e l  consumption 

43 - Basic energy demand 

After  demand da ta  inputs  a r e  completed, PERTURB asks the  user  about 

a l loca t ions  : 



I n  t h i s  example the  analys t  has changed the a l loca t ion  f o r  process number 

30 t o  1.4 x New a l loca t ion  values may ' a l s o  be added a t  t h i s  point .  

The next two quest ions query the  user  as t o  how output  from ESNSALL 

is t o  be presented. The user  has the  obt ion 'of  request ing t h a t  output  be 

generated only f o r  processes which u t i l i z e  s p e c i f i c  fue l s .  If a f u e l  is 

not  se lec ted  f o r  output ,  da ta  associated with processes u t i l i z i n g  t h a t  

f u e l  a r e  s t i l l  maintained, with a l l  ca lcula t ions  involvfng t h a t  f u e l  

ca r r i ed  out  a s  normal. When output is  generated, however, sec t ions  of t h e  

repor t  dealing with those se lec ted  f u e l s  w i l l  be supressed. (Note: this 

option should not be confused with one discussed earlier which allows 

end use demands t o  be zeroed by fuel . )  

Should the  user  i n  the course of adding new processes de f ine  a 

new fuel type(s) he must declare it (then) by enter ing t h e i r  code numbers 

i n  response t o  the  second question of this section.  

The next set of questions deal  with whether o r  not  d a t a  which the  

user  has perturbed i n  a given year is t o  be propagated through subsequent 

pertuba t ions  . 



That is, should the  changes the  user makes in t h e  f i r s t  per turbat ion be 

carr ied  over i n t o  subsequent ones o r  should t h e  da ta  be r e s e t  between 

perturbations t o  i ts  base case values. As can be  seen from t h e  above 

example, any o r  a l l  of a l loca t ions ,  demands, o r  e f f i c i e n c i e s  can be 

r e s e t  between perturbations.  

A t  t h i s  point ,  ali user e n t r i e s  f o r  a s i n g l e  per turbat ion have been 

completed. PERTURB informs the  user  of t h i s  and invites W h e r  t o  

continue on t o  a new perturbation o r  submit the current da ta  set f o r  

execution. 

.". .- 
I ,- r_ E l i ~  TPi-lT:: R'QU f SET; FC? EfiCs ,P?gCE:ZS IPi A L  

Unless the user answers '7" t o  the  question regarding "outputs f o r  each 

process" (s)he w i l l  receive only a summary sheet  of the  ana lys i s*  

When the message "ANALYSIS I N  I N  PROGRESS" appears PERTURB has 

dispatched requests  t o  MFZ f o r  the  ac tua l  execution of use r  data.  

A j ob  can b e  tracked through the BNL system by the follotring command: 

F, .a, NY. (R) 



The response w i l l  look l i k e  t h i s :  

INPUT OUTPUT EXECUTE PUNCE JANUS 

MFA 00013 00164 . 00021 00012 00002 

NONE 

MFB 00024 00002 00011 00007 00001 

NONE 

The NPESN6Z is the  name the  system has assfgned this New Pork ESNS j'ob, 

The l a s t  2 cha rac t e r s  of t h i s  name w i l l  change each t i m e  PWTURB is run. 

When the  job r e tu rns  t o  t he  user's terminal  Cs)he can v e r i f y  this f a c t  

by typing : 

FILES (R) 

I f  t h e  job has re turned  t h e  response w i l l  be: 

--LOCAL FILES - 
* PERTURB 

--mOTE OUTPUT FILES-- 

NYESN6Z 

A t  t h i s  po in t  t he  use? mst decide how the output  is  t o  b e  producgd Cun 

paper o r  microfiche):  

a )  Type: BATCH, PRESN62, LOCAL. (R) 

REWIND, NYESN6Z. (R) 

b) t o  get output  on paper type: 

ROUTE, NYESNBZ, DC=PR, .Tlb=C, FV)=kWfSEO. (R) 

o r  - 
c) t o  get output on f i sha  type: 

IDCARD, FICHE, $NYSEO$, $ESNSALL RUN$, PRFI. 

COPY, NYESN62, FICHE. 

RETURN, FICHE . 
When t h e  user  is  s a t i s f i e d  with the  d i spos i t i on  of t h e  output (s)he 

should type: 

LOGOUT (R) 

which ends t h e  terminal  sess ion .  



The Disa~gregated Data Base - System 2000 
The data bases of the New York Energy Information System (NYEIS) 

are as follows: 

1. NYS 1976 - statewide energy demand-supply information for 
1976. 

2.  NYS 1985 - statewide energy demand-supply projected to 1985. 
NYSDB - contains county and utility level information on the 3.  - 
supply and consumption of energy within New York State for 

the y'ear 1976 

System 2000 Design Considerations 

System 2000 portrays the data base in a hierarchical manner. As 

Figure 17 shows, the data is organized into groups which interrelate in 

a tree-structured (hierarchical) manner. The structure of the data 

base (i.e., its schema) is defined using System 2000's Define Module. 

The data definition language (ddl) categorfzes the data into elements 

and repeating groups. 

Elements are,used for storing values, and can be of the types 

NAME, TEXT, INTEGER, DECIMAL,.DATE or MONEY. Repeating groups specify 

which elements have multiple occurrences of data values and the 

relationships among elements in the hierarchy. The schema, in essence, 

is a data dictionary which describes the data elements and their relation- 

ships to each other. 

The data definition language structures the data base in a hierarchy 

(Table 382. Ia Figure 18 the structure for the statewide data base discussed 

in greater detail in Section IV below, is illustrated. The selected structure 

takes advantage of the efficiency of a hierarchy. A region could have an 

end use demand that uses two technologies. A mechanism is needed to link 

the technology to its end-use, sub sector and region. One approach would 

he to keep subsector and region information with each set of end-use and 

technology. However, the hierarchical structure approach ensures that 

sector and region information.appears only once in the data base, thereby 

eliminating redundancy. The hierarchical structure links the end use ' 

and technology to its proper region and subsector. 



DEFIfiITIO:! TREE 

. .  . - . .  - - . . .  . . . . . - - .  . 
. . - . .  

: -  C.' -.. - . . . - - % - ._ . . .. - - .. . . . . . . . . . . .- . - .  8 . .  . .. - .  

.The d e f i n i t i o n  tree, . . is  the . . .  v i e w  . .  . .of-~the:.dat3. base t h a t  System 2000 sees - 
. -  . . . .  

- A  i s  . t h ~  ancestor . o f  B, 'C and D; 0; C, and D a r e  t h e  d e s c e n d z n t s  o f  A. 

- A ,  D, C ,  and 0 - z r e  repeating grrrups, ' 

. A  i n d  C, . and C, A and D are  f a m i l i e s ;  B, C,  and D are i n  d i f ferent  iaizilies and 
zre c a l l e d  d i s j o i ~ i t .  B ,  C ,  and D r e l a t e  t o  one a n o t h e r  t h r o u g h  A. 

.< ' - - ' . .  . . . . . . 
. .  . 

_..- 

. . . . .  

. . FIGrJRt u: SYSTEM '2030 Dzta C2f-i n i t i  o:i Tree. 



Region 

Region Name 

Subsectors 

Table 38. Data Elements 

Subsector End-Use Technology 

Region Name ' Region Name Region Name 

Subsector Name Subsector Name Subsector Name 

End Uses End U s e  Name End Use Name 

Technologies Technology 

Pol lut ion Data 



Figure 18. Statewide Data Base Structure 
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The d e t a i l e d  da t a .base  schema, including t h e  s p e c i f i c  da t a  elements,  
. . .  

is presented i n  Figure 19, The records a r e  pr imar i ly  organized by .year  

and region; each l o g i c a l  en t ry  i n  t h e  d a t a  base is f o r  

one region f o r  one year  and the assoc ia ted  s e c t o r ,  subsec tor ,  end use,  

technology and po l lu t ion  da ta .  To expand on t h i s  concept,  imagine 

Region X has two s e c t o r s  (one and two) each wi th  two subsec tors  ( 

Gamma and Del ta ) .  Each of t hese  subsectors  has a cooking end use wi th  Beta 

having a l i g h t i n g  end use a s  w e l l .  The l o g i c a l  e n t r y  f o r  t h i s  Region 

f o r  the  year  1976 can be i l l u s t r a t e d  a s  i n  Figure 20,  where the  repea t ing  

groups s e c t o r ,  subsector  and end use repea t  f o r  each set of da t a ,  w h i l e  

t he  common parent  repea t ing  group appears only once. This simple example, 

mul t ip l ied  f o r  each region forms t h e  da t a  base. 

The NYSDB discussed more f u l l y  i n  Section I V  below, has a more compli- 

cated s t ruc tu re .  Most'of the  da t a  elements. a r e  i'ndapendent of each o ther  

(Table 39). Because of t h i b  independence the da ta  base s t r u c t u r e  contains  

many s i b l i n g s  f o r  each h ie rarchy  l e v e l  (Ffgure. 21). .. 

Statewide Data Bases 

Two d a t a  bases  were constructed t o  represent  t he  1976 and 1985 

energy demands, NYS 1976 and NYS 1985. These d a t a  bases  were constructed 

independently of ESNS. The f u e l  demands ca lcu la ted  wi th in  these  da t a  

bases a r e  the  p r i n c i p a l  f u e l  demand inputs  i n t o  ESNS, along with e f f i c i e n c i e s  

and market a l l oca t ions .  (A d e t a i l e d  desc r ip t ion  of ESNS is included 

i n  Chapter 11.1 

Total  demands f o r  o i l  and o i l  products,  na tu ra l  gas ,  coa l  and 

e l e c t r i c i t y  a r e  aggregated from s p e c i f i c  demand i n  the  r e s i d e n t i a l ,  

commercial, i n d u s t r i a l ,  t ranspor ta t ion ,  governmental and a g r i c u l t u r a l  

s ec to r s  of New York S ta te .  The e l e c t r i c a l  s e c t o r  suppl ies  e l e c t r i c  

energy to the s ix  s e c t o r s  l i s t e d  above and requi res  f u e l  i npu t s  a lready 

mentioned i n  add i t i on  to uranium and hydropower. The energy requirements 

of a small u t i l i t y  s team sec to r  a r e  considered a s  w e l l .  

Future energy demand is projected by considering the underlying 

determinants of demand--the energy se rv i ces  required and the e f f i c i e n c i e s  

with which various f u e l s  a r e  used t o  provide those se rv i ces .  Nore 



Figure 19. Statewide Data Base Definition Tree structure 
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Fuel - 
Year 

Fuel Name 

U t i l i t i e s  

TabLe 39.  Data Elements - NYSDB 

U t i l i t y  

Year 

Fuel N e e  

U t i l i t y  Name 

Counties 

Supply data 

Resale data  

Power plant data 

Capacity data 

Notes 

Typical B i l l s  

Fuel data 

Power Plant Data 

Power plant name 

Unit data 
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e x p l i c i t l y ,  the d a t a  l i s t e d  below a r e  included under the following 

headings. * 
1. Subsector f o r  example, i n  t h e  t r anspor t a t ion  s e c t o r ,  

passenger ,or  f r e i g h t ,  o r  i n  t h e  r e s i d e n t i a l  

s e c t o r ,  s i n g l e  family o r  high-r ise  dwellings.  

2. Basis B, a p ro j ec t ion  v a r i a b l e  which cowen ien t ly  

cha rac t e r i ze s  change i n  the subsector;  f o r  

example, i n  t h e  commercial s e c t o r  t h e  p r i n -  

c i p a l  determinant of energy use  i s  the  amount 

of f loorspace.  

3. Fuel  Demand Di is  the quant i ty  of a f u e l ,  i, a c t u a l l y  

consumed i n  a s p e c i f i c  demand category,  such 

a s  r e s i d e n t i a l  space hea t ing  o r  commercial 

a i r  condi t ioning . 
4. .Tota l  Fuel D is the t o t a l  f u e l  required to  s a t i s f y  

S 

Demand the  requirements of a s p e c i f i c  demand 

category. E l e c t r i c i t y  is considered a s  

a f u e l  i n  t h i s  sense and DS = C Di. 
i 

5. nolaeivc e is  the raJ.atfve e f f e c t i v ~ n e s s  wi th  i ' 
System which f u e l ,  i, is  used i n  a demand 

Eff iciency category. TRls parameter depends on the 

r~t.tl.i.zation technology employed. For 

space hea t ing ,  e f o r  o ther  s t r u c t u r e s  a r e  
i 

given i n  t h e  f u e l  mix t a b l e s ,  

6 .  Degree of S,  is the f r a c t i o n  of t he  potent'icil demand 

Satura t ion  f o r  a p a r t i c u l a r  energy use .ac tua l ly  being 

f u l f i l l e d  a t  a given t i m e .  For example, 

i f  95% of a l l  households h a v e , r e f r i g o r a t o r s  

arid the p o t e n t i a l  demand foe  r e f r i g c r a t o r v  

is taken t o  be one per  house, S ='0.95. 

* 
This informat i  on was. included i n  Chapter 2 i n  t h e  d iscuss ion  of the 

RES b u t  is repeated here  f o r  convenience. 



7.  Unit Energy EU, is  t h e  amount of energy per  unit t h a t  

Demand would be required f o r  a s p e c i f i c  end use, 

assuming a  r e l a t i v e  system e f f i c i ency ,  

el, of 100% f o r  each f u e l  employed. Thus, 

f o r  a given end use, the  a c t u a l  f u e l  demand 

per  u n i t  is Eu/ei, where e is  t h e  a c t u a l  
i 

r e l a t i v e  system e f f i c i ency .  

8. Technology f i  is  the  number of energy consuming u n i t s  

Frac t ion  s a t i s f i e d  by f u e l  i. Cfi = S ' B 

By spec i fy ing  the  technology f r a c t i o n ,  f i ,  and r e l a t i v e  system 

e f f i c i ency ,  e  t he  f u e l  demand Di, can b e  derived by t h e  equation: 
i' 

DI = E x fi + ei 

NY SDB 

The NYSDB which contains  county and u t i l i t y  l e v e l  information on the  

supply and consumption of energy wi th in  New York S t a t e  f o r  t h e  year  1976 

u t i l i z e s  t h e  System 2000 da ta  management package. The f i v e  primary 

f u e l s  analyzed were coa l ,  e l e c t r i c i t y ,  na tu ra l .  s o l i d  waste,  gas,  and 

petroleum. De ta i l s  included f o r  each f u e l  a r e  l i s t e d  below. 

For coal:  

1. Supply. to  a  region by t ruck ,  r a i l  o r  water 

2. Consumption of bituminous coa l  by county f o r  e l e c t r i c  

demand, indus t ry ,  coking and o thers .  

3 .  C o ~ ~ u m p t i u n  of a n t h r a c i t e  c o d  by county, ' 

4 .  A l i s t  of counties  t h a t  have coa l  de l ivered  by r a i i .  

For e l e c t r i c i t y :  

1. Average cos t  t o  t he  consumer of e l e c t r i c i t y  by u t i l i t y  

o r  county. 

2 .  Consumption of e l e c t r i c i t y  by r e s i d e n t i a l ,  commercial- 

i n d u s t r i a l  o r  publ ic  a u t h o r i t i e s  by county o r  u t i l i t y .  

3 .  Po l lu t ion  generated by power p l a n t s  o r  u t i l i t i e s .  

4 .  Fuel consumed by power p l an t s  o r  u t i l i t i e s .  



5 ,  The New Pork Power Pool  Report l i s t i ng . i nd ivFdua1  generat ing 

s t a t l o n  c a p a b i l i t y .  

6. Capacity and genera t ion  by u t i l i t y ,  I 

7. Typical  b i l l s  f o r  each u t i l i t y  . 
8. Transact ions among u t i l i t i e s .  

For n a t u r a l  gas: 

1. Average c o s t  t o  t h e  consumer of n a t u r a l  gas by u t i l i t y  

o r  county. 

2. Consumption of n a t u r a l  gas by r e s i d e n t i a l ,  commercial- 

i ndus t ry  o r  pub l i c  a u t h o r i t i e s  by county o r  u t i l i t y .  

3. Quant i ty  suppl ied  and c o s t  of n a t u r a l  gas t o  u t i l i t i e s  

by type  of  t r a n s p o r t a t i o n  and company. 

4 .  Quant i ty  r e so ld  by one u t i l i t y  t o  another .  

5. A list of count ies  t h a t  do n o t  have access  t o  n a t u r a l  

gas.  

6. Quant i ty  of n a t u r a l  gas which is  i n t e r r u p t i b l e ,  f i rm,  l o s t  

s t o r e d  and i n t e r n a l  use by u t i l i t y .  

For petroleum: 

1. Consumption of petroleum by r e s i d e n t i a l ,  couauercial and 

r r a n s p s r t a t i o a  s e c t o r s  by county and u t i l i t y .  

For s o l i d  waste: 

1. BTU equiva len t  of s o l i d  waste generated by each c o w t y  within 

an SNSA. 

Usin-g System 2QQO - 
There a r e  two ways t o  r e t r t ~ t r e  data from the d a t a  Lase: 

1. Natural  Language 

2. Report Writer 

Natural  Language is System 2000's Engl ish- l ike,  i n t e r a c t i v e  query 

language (see d i scuss ion  below). Report Writer is  a module which permits 

t h e  user  t o  compose and generate  formatted r epo r t s .  



Retrieval 

Natural  Language has two modes: Immediate Access and Queue Access. 

Immediate Access is  or ien ted  toward i n t e r a c t i v e  use  a t  a remote terminal ,  
' 

and provides da t a  manipulation, a n a l y t i c ,  update, and some formatt ing opt ions.  

Queue Access is similar i n  syntax t o  Immediate Access, b u t  is o r i en t ed  toward 

processing a ' s e r i e s  of r e l a t e d  t r ansac t ions  i n  a ba t ch  mode. 

The bas i c  form of Natural Language command cons i s t s  of .an ac t fon  

clause,  and a where clause.  Action commands inc lude  PRINT, LIST, TALLY, 

ADD, e t c .  The WHERE c lanse  follows the  opera t ion  o r  ac t ion  s e c t i o n  of a 

command, where t h e  ac t ion  may,be r e t r i e v a l  o r  updating of da ta .  For 

example, r e f e r r i n g  t o  Figure 4,  imagine t h a t  Region X is one of a number 

of Regions.with a cooking end use. To r e t r i e v e  a l is t  of a l l  regions wi th  a 

cooking end use from the  da t a  base one would s t r u c t u r e  a command such 

a s  : 

LIST REGION WHERE END USE EQ COOKING % 

Since System 2000 w i l l  recognize both t h e  names and numbers of da t a  elements 

t h e  following command w i l l  b e  equiva len t  t o  t h e  one above: 

LIST C40 WH C130 EQ COOKING % 

I n  add i t i on  t o  EQ, WHERE c l ause  elements can be  q u a l i f i e d  wi th  

opera tors  such a s  NE (not equal ) ,  GT . (grea te r  than) ,  GE . (g rea t e r  than o r  

equal t o ) ,  LT ( l e s s  than) ,  LE ( l e s s  than o r  equal  to) ' ,  SPANS (ranges of va lues ) ,  

FAILS (value does not  e x i s t )  , and MISTS (value does e x i s t )  . Boolean 

Processing enables t h e  user  t o  r e l a t e  t h e  condit ions with AND, OR and NOT, 

and with t h e  HAS opera tors ,  t o  permit d a t a  i n  one h i e r a r c h i c a l  l e v e l  t o  

be q u a l i f i e d  based on p rope r t i e s  of da t a  on another  l e v e l . .  Il?...TEN.... 

ELSE... l o g i c  is poss ib le  i n  Queue Access. 

The system funct ions of COUNT, SUM, AVERAGE, MAXIMUM, MINIMUM, and 

S I W  (standard deviat ion)  a r e  bu i l t - i n  a r i t hme t i c  commands. For 

example, t o  C6ftlpUCe rhe average End Use dcmand f e r  cooking hy a l l  

Regions we i s s u e  the  following command: 
I 

PRINT AVERAGE UNIT DEWFlD WHERE'END USE EQ COOKING % 

Again the  component number can be subst3tuted g i v i n g ' t h e  following equivalent  

command : 



PRINT AVERAGE C150 WHEaE C130 EQ COOKING % 

Under-defined r e t r i e v a l  functions can b e  spec i f i ed  t o  supplement t h e  

system functions of COUXT, SIM, AVG, e t c .  These funct ions  can b e  defined, 

s t o r e d  i n  t h e  da ta  base, and then speci f ied  during a retrieval command. 

The S t r i n g  capab i l i ty  allows the  user  t o  name and define a very 

complex o r  frequently used s e r i e s  of commands and s t o r e  this s t r i n g  i n  the 

d a t a  base. Then, by simply typing the nama of the s t r i n g ,  System 2000 

will automatically execute the  commands. 

Updates can be made i n  e i t h e r  the Queue o r  Inrmediate Access modes, 

depending on the size and nature  of the updates. Updates can be  

qua l i f i ed  with a WHERE clause. 

Examples of Applications 

To fami l i a r i ze  t h e  reader with the  use and c a p a b i l i t i e s  of the da ta  

base t h i s  sec t ion  presents  e sce rp t s  from terminal sess ions  w h i c h  s b w  

examples of System 2000's Natural Language. Af ter  phoning i n  t o  t h e  

Brookhaven Intercom you w i l l  rece ive  t h e  followtng message request ing 

you t o  Login: 

PLEgSE L n l 5 l M  
L Q G I  t i  7 O!I!ENS You type LOGIN, YOUR NAME 

osa%~a .s~aa  EPITER ~k::::l.~i~~jj- Then type your PASSWORD and 

EH"' r ce .l!i?@ELEtq MO* \ 341 your PROBLEM NUMBER 

LUG I r.1 
- 

I-liiDfiTED 1118. ...' :3 [1...,7" TzDi=,'.,-' 1:: 0 ~ . i : 3 1  .-a - / j. .> 
.;l;zFE :3.4.+ F:EiEf izE 

?!f l?t .  3 3  51-11>:'. , 

THE C:ZII:F I,,! I LL Z E  F"'- a, t~: : :h -.- 1 IPiG !?l i i k  LII?!TED :ZT*FFIP+B ~ h & " , l j ~ ~ ~ ~ ~ _ ; T  
TbE ,Lj+E;G? IDS'< h C L  1 D+'.i. TEE -. ::yy:ar ILL FGLI ~ h ' f  ~ a g  . T ~ E T  ~1 LS. - -u-- 

. . 

The computer u i l l  then l o g  yuu i n  and type t h e  day's, SYSBUL a s  

s h o w  above. 
C-26 



When the  SYSBUL is f in ished p r in t ing  you w i l l  b e  prompted by t h e  

p r in t ing  of the  word COMMAND - 

ATTACX, SZK, ABSFIL 6 - Brings the  SAK software program t o  you, 

ETL, 500 - Ups your CP t i m e .  

SCREEN, 132 - Allows your terminal 132 characters  p e r  line. 

S2K - Calls  f o r  your ent ry  i n t o  S2K. 

USER, NYSEOZ - Puts you i n  control  of pour da ta 'bases .  

DBN I S  NYS1985Z - Asks f o r  access t o  t h e  NYS1985 d a t a  base 

W e  a r e  now ready to r e t r i e v e  information. 

. . 1 
.. .. - :3 0,. ;:E~~,.'IcE:; . -, - .-- : . N s  Command re tu rns  the 

. - .  .. . , - . .. - .. :?, (1 HE 12 P 1 7 RL 12. . . . . 
: :3 111, " - . . . - t * .  . ; f i v e  subsectors under . ...... . &I;HTJ;L . . . .- . 

:30+ R E T R I t  Commercial. 
' '. . .. 8Ct-UFFECE - .. _ _  - - . . . _  _ _  . 

. -  . . . _ .  
. - . . 



--- 
.... PRINT END-USE UH SECTUR EQ C O M M E ~ L X  

. . - . - -  
I 1:31j+ :ZPfiCE hEkT 

1 3  11- I!,ikiER 

i 131:1+ ePp-l=ilJ:.< EQI-IL~. 
1:31:1+ L I G * T I r + i 3  
1:>[1* CnND This 'command . re tu rns  a l l  END 

USES t h a t  have commercial a& 

1 :3 0+ k p p - f i ~ ~  ~121-i I p I t h e i r  sector.  
~~O~.,LI.I~HTI?{!~ I < 

13l:I+- UIS CGND I .-'"' .brhCE HE9T i 

These END USES are repeated 

130e LII~HTIMI~ five times. once f o r  each of 

t he  subsectors under commercial. 

If w e  wished t o  look at the END USES and UNIT DEMANDS of one subsector w e  would 

use the follotllng command: 
-. - .. *. . - .. .... - .-.. -- - . . . . . . . . . . . . .  .:7-: .. . - -:: -.-A 

. r . _  -.. - .  

' . IL ~ ~ ~ b s ~ 4 ~ r f ~ . ~ . - : ~ ~ ~ ~ ~ ~ i i  -. . llm +~:cj 0 
-. . ...- -- .?. C . . .  .-._ ___.  .... - -. , . . . .  . . . .  . . . - .  

. . . . . .  ! ErtD-I-kSd 
. . .  - . . 

- . i t 1  I T ~ ~ ~ t y t u .  
. . . _ . . . .  _ .  . . . . .  .- .... ..-. ;.- +- .. . . . . . .  - .  . . -. - - . . . . -. . - . - -  . 

ir :;;.+,-.= ,+--- 
. . . . .  8 -  r3.t , . , , .. . . .  :3(1;;3??1 , ' . . . . . .  . . + , . . -  3 . f .  - -  . * , - . [I --: . : - - - 

~FP-fii-1::;:. EC!i .> - i i A 1 u. bi;(i 
. . F' 

. .  - . . .  . . . .  - . . .  - .-. 4- - C . . .  ,.....:-.I S '.?.Y _..,. 2 ,.-. - .  . - .- 
.. 

~ _ i i  &~I(~EFI; ~ni- . .ap{~ $I~B:~~CTER EQ . S C , ~ U C :  
- ,. . - .. 

.. .. .. - - .  - -.- ---.- 

T 

This cormnand i l l u s t r a t e s  two 

concepts : 

I. The sum'function re turns  
i LIII;+~TINIT 15. 44i:L 

'f, .> 
the  sum of t he  values of C150. - A I R  cg;.!?~ .-.L - ii Q.O .. ,. . --- 

: -- 2. The SAME clause dupl icates  She 
. .. . G'STi-iT "5:i~pl. ;-I!{~T < ~ z f i ~ + ~ ~  i,,i~ :s'wl~::; ' previous WHERE clause. 

. . . . . . .  .: . 
. .:.i-!i.l 7 1:- ,I 5,r:. !,;A 1.1 -. 
A. 

i 

PRINT S I W  returns the  standard deviation a t  the  values of C150. 



UPDATING 

To change the current value of a data ele~ent rhe C W G E  command is  used 

- 1 SELECTED DATA SETS - This informe us that only one data se t  

sat isf ied the WHERE clause. 

The PRINT command verified the change. 

If we wish to execute any of the reports l i s ted  in  Appendix we 

simply give the. command for that report. 

3E:z IDEFT I St- , 1 ,  , 52,249 c., 1 eoz 12. 1 - 3 1  *-'7' 8 I:I, 35 1 5:s. 7 154. 
286 

-- *;fipf:;pE?T 3 . 5  .11'.11,6:7JI:l 1 j.:9.=..-30 LL. I .-' ,=? .-;,.2 7 . -  ?'+):I 24.51:1;3 -l?".'~=;, - .- i L-L. =. 8 



The above report writes more than 72 characters p e r  l ine.  If w e  wish we 

can write the above report to a Jocal file which can b e  sent to a l ine  

printer when we return to INTERCCX . 

... F" rC. p ..r.:.cl a n T  F I L E  IS t?PfA.iPi6Pl€:.: 
This command w i l l  write the next 

and ALL FUTURE commands output to 

local f i l e  ANYNAME, 

A copy of the Report *POLLUTION* is now in local f i l e  ANYNAME and could * 

b e  printed after leaving S2K. 

we cZui Ciiiuige data bases hp e n t ~ r i n g  CQmnL MODE a gi-g 

command DATA BASE NAME IS. 

- -- 
.....\zsr{T?EL?: 

Kore exampleS of commands.. 



- 
Calling for execution of report. 

.. . 
i '  --- . . -  . ._.a. . 

. ; c ~ u P ~ T  IES IPC REGION (ELECr CON  ED^ :: 
't ; 
f .  

EXIT% - Lets you out of  S2K and back into INTEXCOH. 

LOGOUT - Ends your terminal session. 



NYS Temperature Sens i t i ve  Energy  ema aid Model 

' 
. I n  Chapter 2 -we descr ibed the temperature s e n s i t i v e  energy .demand 

model i n  the  paragraphs which fol low w e  descr ibe  the a c t u a l  operat ion 

of the computerized model. l'he sec t ion  s t a r t s  wi th  a b r i e f  review of 

requi red  inputs  and outputs  of t he  model and cbnchdes  w i t h  a . typ ica l  

computer run. 

Region Def in i t i on  

Tlir s ixcy-  ewu New YO& S t a t e  councies were' grotrped ilit6 ' s ix regions 

based on three factors--gtim~y'irt414ty ~ ~ ~ d n 8  t h e  county, twanty-nina 

heat ing  and cool ing degree day normals, and geographical proximity. The 

f i r s t  was of concern due t o  t he  use  of u t i l i ty -based  data, and usually 

coincided wi th  t h e  th i rd .  The least var iance  i n  t he  degfee day normals 

w a s  chosen wi th in  t h i s  cons t r a in t .  

Inputs  t o  the  Program 

The program requ i r e s  t he  following data:  

1. Target  year  

2. Region (o r  e n t i r e  s t a t e  f o r  which f u e l  demand change is t o  be  computed) 

3 .  Change i n  t h e  number of cool ing and hea t ing  degree days f o r  t he  

reg ion(s )  t o  be considered 

Output n f  the  Program 

The user  ob ta ins  t he  following information: 

1. The housing mix and commercial floorspace, f o r  each of - the 

end-uses, by subsector  and f u e l  . . 
2. Fuel e f f i c i e n c i e s  used 

3 .  Change i n  f u e l  demand by s e c t o r  and f u e l  
. . 

Options of t he  Program - . 

1. County names. The names of t h e  counties  i n  each of t he  s i x  

regions a r e  s to red  i n  the  computer program's da t a  base.and aan be  r eca l l ed  

a t  the u s e r ' s  command when running the  model. (They a r e  1 i s t e d . i n  Table 16). , . 



t t 2. Changing the  b a s i c  va r i ab l e s ,  The b a s i c  numbers (.Nijl, Mij l, * Fil , 
Gil) can be a l t e r e d  by t h e  user .  This op t ion  allows the use r  t o  s tudy t h e  

e f f e c t  on change i n  f u e l  demand of a l t e r n a t e  f u e l  mixes i n  t he  r e s i d e n t i a l  

o r  commercial subsec tors ,  a l t e r n a t e  s a t u r a t i o n s  of a i r  condi t ioning,  and 

a l t e r n a t e  pro jec t ions  of t h e  b a s i s  va r i ab l e s .  Any of t he  b a s i s  va r i ab l e s  

can be changed; i n s t r u c t i o n s  f o r  t he  change command sequence a r e  s to red  i n  

t he  program. . 

3 .  Region. The use r  can s tudy f u e l  demand change f o r  one of t he  s i x  

regions i n  the  s t a t e ,  o r  the e n t i r e  s t a t e  i n  one run of the  program. I f  

the  l a t t e r  op t ion  is chosen, t h e  program w i l l  p r i n t  ou t  four  t a b l e s  

containing t h e  b a s i s  v a r i a b l e s  - space hea t  housing mix, a i r  condi t ioning,  

housing mix, space hea t  commercial f loorspace ,  and a i r  condi t ioning 

commercial f loorspace  - f o r  each of t h e  s i x  regions,  f o r  a t o t a l  of 24 

t ab l e s .  This l a r g e  output can be suppressed by the  user ,  a s  shown i n  

the  at tached sample run, Each of t he  end-use t a b l e  types can be suppressed 

ind iv idua l ly .  The ca l cu la t ion  of t h e  change i n  f u e l  demand i n  a l l  four 

end-uses w i l l  t ake  p lace  i r r e g a r d l e s s  of t he  output suppression chosen. 

This i s  a u se fu l  opt ion f o r  s tudying t h e  e f f e c t  of a f u e l  demand change 

when a l t e r i n g  the  expected change i n  degree days while  holding the  bas i c  

va r i ab l e s  constant .  

4 .  I t e r a t i v e  runs. The program can be run repeatedly a t  t he  u s e r ' s  

opt ion.  A command a t  t he  end of t he  program allows the  ca l cu la t ion  of 

f u e l  demand change t o  be re-computed, using the  same values of the  bas i c  

va r i ab l e s  and f u e l  e f f i c i e n c i e s  a s  on the  previous run. Thus, once changes 

a t e  made on t h e  b a s i s  va r i ab l e s  s to red  i n  t he  program f o r  the  e n t i r e  s t a t e  

(or  one region) , .the u se r  can study " the  e f f e c t  on f u e l  demand change of 

f u r t h e r  a l t e r i n g  f u e l  e f f i c i e n c i e s  o r  b a s i s  va r i ab l e s ,  o r  en t e r ing  

d i f f e r e n t  values f o r  t he  hea t ing  and cooling degree day changes. Output 

suppression and change commands a r e  allowed on i t e r a t i v e  runs. 

5. Fuel e f f i c i ency  changes. Al te rna te  scenar ios  providing f o r  more 
e f f i c i e n t  end-use demands can be tested i n  t he  progxarn t o  study t h e i r  

e f f e c t  on change i n  f u e l  demand. Tine f u e l  e f f i c i e n c i e s  s to red  i n  t he  

program have been l i s t e d  above; they can be changed by t h e  user .  (See 

Chapter 2 ) .  

.*These va r i ab l e s  a r e  defined i n  Chapter 11. 



SAMPLE PROGRAM RUN: NElSEIS WEATER HODEL 

A sampie run on t h e  XYSEIS Weather Model follows (page 1. 
It shows t h e  comnands necessary t o  run t h e  program from the  BNL Computer 

System, a f t e r  logging i n .  A l l  u se r  e n t r i e s  a r e  shown i n  e i t h e r  ~~umber  

o r  lower-case l e t t e r s ,  typed a f t e r  t h e  prompting symbol "->'I 

The opt ions  t h e  use r  has chosen a r e  l i s t e d  below. 

1. A "1" has been 'entered,  causing t h e  program t o  d isp lay  the  main 

in s t ruc t ions .  

2 .  The target year chosen i s  :1.978. 

3 .  The use r  has chosen t o  suppress c o q e r c i a l  s e c t o r  f loorspace  output  

by typing an  "r" 

4. Within the  r e s i d e n t i a l  s e c t o r  output t o  be shown, t he  user has 

chosen t o  see both end-uses by typing "bo" 

5. The use r  has 'chosen t o  l i s t  the  counties  , i n  region 6 by typing "6." 

6. The user  has chosen t o  change the  f u e l  e f f i c i e n c i e s  i n  t he  r e s i d e n t i a l  

s e c t o r  by typing "r" . . 

7 .  The use r  change t h e  r e s i d e n t i a l  s e c t o r ,  a i r-condit ioning end-use , 
c e n t r a l  a i r  condi t ioner  type by en te r ing  "6,2.50" 

0. T l ~ e  user  has chosen t o  compute t h e  change i n  f u e l  demand f o r  region 

6 of t he  s t a t e  by typing "6" 

9.  The use r  has  chosen t o  d isp lay  t h e  change command i n s t r u c t i o n s  

by typing "2" . 

10. The user  has changed the  r e s i d e n t i a l  housing mix, a i r  condi t ioning . 
end-use, c e n t r a l  a i r-condit ioning type, s i n g l e  family subsector  t o  50000 

u n i t s  by typing "r , ac  ,2,1,50000. " 

11. ,The user  has  chosen t o  e n t e r  a  second change command -sequence by 

typing "1" 

12. The use r  has changed the  r e s i d e n t i a l  housing m i x ,  space hea t  

end-use, o i l  f u e l  type; high r i s e  subsec tor ,  before  1970 cons t ruc t ion ,  

by typing the  sequence "r , s h ,  2,8,900000. " 



13. T h e  user has input  a change of 1QQ heating degree days f o r  t he  

year  1878 i n  reg ion  6 by typing "100" 

14. The user  has  input  a change o f .100  cool ing degree days f o r  t h e  

year  1978 i n  region 6 by typing "100" 

15. The w e r . h a s  chosen t o  make an i t e r a t i v e  run by typing "r" 

16. The user  has  chosen t o  suppress a l l  output of t h e  b a s i s  va r i ab l e s  

by typing "n" 

17. The user  has chosen t o  keep the  f u e l  e f f i c i e n c i e s  a s  a l t e r e d  i n  t h e  

previous run by typing "x" 

18. The user  has chosen t o  make a f u r t h e r  change on t h e  r e s i d e n t i a l  

housing mix by typing "1" 

19. The user  has chosen t o  change the  r e s i d e n t i a l  s e c t o r ,  o i l  f u e l  

type, s i n g l e  family subsec tor ,  b u i l t  a f t e r  1970, t o  90,000 by 

typing "r,sh,2,1,90000." 

20. The user  has  entered a change i n  hea t ing  degree days of 1000 

by typing "1000" 

21. The user  has entered a change i n  cooling degree days of 1000 by 

typing "1000" 

22. The user  has ex i t ed  the  program by typing "n" 

USER ERRORS IN EXECUTING PROGRAM 

The typ ica l  rim (below) j.ncludes probable u se r  e r r o r s  and how t o  

co r r ec t  them. The f i r s t  example shows en t ry  of an inva l id  t a r g e t  year ,  

and the  program's response. The second example shows en t ry  of an inva l id  

output suppression command, and the  programts response.. The t h i r d  

example shows en t ry  of t he  l e t t e r  "XI' f o r  t he  region number t o  l i s t  the  

county names, and t h e  program's response. Note t h a t  t he  e r r o r  message 

was d i f f e r e n t  than t h a t  which occurred a f t e r  t he  f i r s t  two sample 

mistakes.  The user  typed a "0" immediately following the word " f ie ld"  

i n  the  e 'rror message. The fou r th  example shows en t ry  of an inva l id  

e f f i c i ency  change command. . . 



The f i f t h  and s i x t h  e r ro r  examples shw mistakes which can be made 

when entering change command sequences on the basis  variables.  The 

f i f t h  example shcws the  input of an incorrect  end-use which is more 

than two letters. The user retypes the l i n e  a f t e r  the e r r o r  message 

word "field", s t a r t i n g  with the  row of t a b l e  data,  not a t  the beginning 

of the l ine .  The program responds with an e r r o r  message, and the  user 

re-enters the  e n t i r e  change command sequence. The s i x t h  example shows 

the  input of an incorrect  two letter end-use--"ad1'. The program 

responds with an e r r o r  message, and the  user re-enters the e n t i r e  l i n e .  



k Monthly Heating and Cooling Degree Day Normals, 1941-1970, (Source (7))  

Region Region Name Mean W D  Variance Mean O D  Variance 
Number (coullty) HDD (county) O D  

1 Adirondacks 8,241 538 281 106 

Hudson River 
Valte y 6,458 

3 Central  7,422 . 329 324 64 
C 

4 Great Lakes 6,802 36 1 -. 493 79 

5 Fingar Lakes 6,910 379 45 1 142 
. . 

6 .&tro Kew York 5,307 315 792 182 

I'he Mean EIDI? was calculated by averaging a l l  the 29-year normals f o r  
tach' collaty i n  the region. The variance .HDD reperesents the  variance 
32 those norzais about the mean. , 

13e oean CD3 . was calccla ted by averaging a l l  the 29-year nornals f o r  
each county i n  the region. The variance CDD represents the variance of. 
chose n o m l s  a5out the m2an. 

kiD3 = heating logree days 

CDC = cooling dsgrze days 



Mote: .All Ustr entries are in lowsr-case . 12tt2rs 

C D ~ I Y A N D -  at tach ,wf t n , w e a t h e r f t n ,  id=nyseo 

PP CYCLE NO. .= 001. 
CO?l?lAND- screen, 132 

HELLO, T H I S  IS THE NYS ENERGY SYSTEM WEATHER MODEL - 
T Y P E  1 . I F  INSTRUCTIONS ARE NEEDED 
Q X  0 TO CONTINUE P 9 O G R U l  
-> 1 

F U A X S E  OF TBE PROGRAM 

T91S PROGRAM CALCULATG TEE CHANGE I N  F U E L  DEMAXD IN TEE RESIGENTX4L 
Ai4D CGXHERCIAL SECTORS DUE TO A VARIATION I N  WE-ATEER PATTE2MS ACROSS 
YE2 STATE. 

..,-trr. 7 --. n ~ u a ~ h b  S S T C X  FOR 1370 IS  PROJECTED T O  THE TARGET YEAR I N  NBICH F U E L  
9fJ14MD CSA?IGE IS TO BE CALCULATED, USING GR37lTB RATES STORED I N  THE 
DDCSXAM, THE STOCK I S  BROKEN I N T O  S I X  REGTO?TS, FOUB HQUSING T Y P E S ,  -. .. . 
A N 3  TXO SND USES.  

CO:A,MEXIAL FLOCZSPXCZ FOR 1975 I S  PaQJECTED T O  THE TARGFT YEAR I b l  W H I C H  
?U=E gz>lAi\i3 C:X..SCZ IS TO SZ CALCULATED, USING GROSSTH RATES STORED I M  
'- .- 
. A S = .  PR3t?-W. T92 FLOCRSPACE IS BROXEN I S T 3  S I X  REGXCNS, FIVE SUB- 
- " p F  >;,L3XS, AXD T.73 E N D  USES. 

t - v  - ~ l c  A2.SBCNT CF FL004SPACE AND THE NU:4BER OF HOUSEHOLD U N I T S  I N  EACH 
C L A S S  IS T S E N  :*!L?LTIPLIED aY THE CiANGE I N  .TEE MUXBER O F  DEGREE DAYS FOR -- ,- LACE R E G L O 3 ,  DEGZEZ DAY-HOUSING TYPE F A C T d R S r  AND ENERGY EFFICIENCIES 
TO DETZ?AYINE THE CYANGE I N  F U E L  DEMASD FOX TEE REGION- 

-- - 
Inc  CEANGE I9 T B E  NUXBER O F  COOLING AND BZATICJG DEGREE DAYS 
FOX EACS 4 E C I O N  OF TXE S T A T E ,  AND T 3 E  YEAR i?HEN THE CHANGE 
13 FY2L I?ZI!ASD YILL BE C0;VlPUTED (1975-1985). 

(1) L I S T  TSZ C O ' J N T I E S  I N  EACZ REGION ' " 
( 2 )  CSANGZ TI.:; HOUSING M I X  OR THE F L O O R S ~ A C Z  I N  EilCIY REGION 

FQ?. TE3 'TAZGET YZAR 
( 3 )  C'3?ISID3,? Fii"; DDE:.IAND CIfANGE IN. ONE R E G I O H .  
i?) C O ? J S I D Z 3  F U S L  9E:*IAN9 CHAidGE I P I  TXZ E N T I R E  S T A T E  
( 5 )  F.GN T2Z ?ROGRA:*S I T E R A T I V E L Y ,  REUSING THE HOUSING 2 l I X  

32 FLOOZSPACE AS I T  WAS CXASGED I N  T 9 E  PREVIOUS RgN 
I?j! CSANGE. TBE E F F I C I E N C I E S  USED TO CALCULATE CHANGE I N  

FUEL DE:!ASD 



S?-zipie i i ta ther  Fieel O~i=put - Pagz 1 
Note: user en-tries are in  lcwer casg l e t t er s ,  a l l  cmsnts  are un&rlined 

R E G I O N S  OF THE STATE 

<1> ADIRONDACXS 
<2> EUDSOX R I V E R  VALLEY 
< 3 >  CEXTRAL 
< 4 >  GREAT LAKES 
<5> FINGER LAKES 
<6> METRO NEW YORK 

TY2E THE TARGET YEAR A S  XXXX 
@ -> 1978 



S&nple Neather Model Output-Paqe 2 ' 

CUI'EW CF THZ RESICEEJI'WL H C U S E  MIX AND CCWESCIAL FLCCRSPACE 
Cm BE SUFFESSED. CALCULATION OF C H A L l  IN FUEL DnIAND FOR BCEl 
SECT& WILL BE mE, AND DISPUYED,  

R M SEE O W  RESIDWIAL HOUSING S m  
C TO SEE O.%Y CCFIPEXXAL FLCORSPACE 
B 'TO SEE BCTlf FL1309SP.CE AND HOUSING S m K  
N TO S U E S E S S  ALL OVTPVT 

TYr'E AC TO SEE ONLY AIR COND HWSm MIX USED THE 
SH TO SEE ONLX SR= HEAT HCCSING fin USED IN TXE PRCGWUY 
~ T O S E E E U T H ~ I X G M I X E S U S E D N T E E ~ Y  
K c  TO S u F I E S s  o m  OF B m  E m s I N G  MIXES 

T T E  TEE REGION NU43EX' (1-6) TO LIST TEE COUXTES IN A REGIOSI 
02 6 'IQ CC2.TmGZ F-4 

@-, 6 



FGICENl'IAL FUEL EFFZZIZLCIZS 
s 2 - q ~ ~ "  =-T AIR CONDITIOXDIG 
C C E  F E L  EFF COD2 E E L  EFF 

1 rS .75 5 XXIM 3-00. - -  - -  

2 OIL .69 6 C N l X  3.00 
3 E m  1-00 

TYPE R TO CHAbEZ 'RESIiXXTLU FUEL EFFICIEEIES 
C .TO C a i  CCP!HE.!!LZL FUEL ZFFICEXIES 
D TO DISZXAY FUEL EFFICZZIES USED IN PFCGM 
X 5Q c0mnm PFaRiu4 

->x 

--- T- 
223 LLE~ELAL FLZL =FICI?ICm 
SPACZ ALR C C N D I T I O N ~  
C O X  FrXL EFF C O E  'FUEL EFF 
1 as - * 

13 5 ROOM 3.cc 
2 CIL .69 6 CXTZ 2.50 
3 EIEC 1-00 



NOTE: MOUSING M I X  &/OR FLOORSPACE DATA IS USED'TO COMPUTE FUEL DEMAND CHANGE 

TtIE HOOSING M I X  &j3H FLOORSPACE FOR THE R E G I O N ( S )  CHOSEN I N  THE YEAR 1978  
78 

SPACE HEAT HOUSING I Y I X ,  REGION 6 (NOc OF IiOIJSEHOLDS) 
I ------- BUILT ,qPTER. 1970---------I------ BUILT BEI?ORE 1970--------- 

FUEL S.FAM L.DENB L.kISE 13,RISE S.FAM L.DENS LORISE 'N.R'ISE 
GAS 30328, 876D. 1013. 5477, 236516, 245204, 155372, 199570. 
OIL 101512. 17101. 4481. 4786. 694909. 506461, 356879.1165827. 
ELEC 2261. 461. 125. 155. 14859,  8916. 7692, 21274. 
OTHER 1986. 382, 0. 0,  14554,  21098. 25696,  759940 . 

A I R  CONDITIONING ICQUSING MIX, REGION 6 (NO, OF A I R  COND UNITS) 

7 ------- BUILT AFTER 1970--------t------ 
.e 

BUILT BEPORE 1970--------- 
to FUEL S.FAM L.DEN!S L,EISE H, 'RISE S.FAM LbDENS L.RISE H.RISE 

nOOM 171'324. 0. a .  . 0. 797505. 424575, 276344. 711996. 
CNTIIL 5505,l .  ' 4853.9. 0 , 0. 70'049,' 21807, 01 . O 

TYPE 2 TO DISPLAY 3NSTRUCTPONS OH HOW TO CHANGE THE VARIADLES ADOVE 
1 TO ENTER CHhNGE SEQUENC'KON r'L0ORSPACD 011 IIOUSING M I X  
0 TO CONTINU13 PROGRAM 

- 2 



CE Ti W Z S  I3 THE: RESIENXAL LtD CCeOEXIAL SECTO,RS, 
' 

LF mEY .%W XOT PRXXFED OUT AEOVE, CW BE CKkKGZD IN THIS PART 
Ti 'P!XGWl. ALSO, E I m  L i E  N THE SECTORS CAN BE CHANGED. 

A STIiI;\IG Or" C 3 E S .  IS NEEDED TO CHANG THE VALUES. 
mZY .A?? LISTED B E U g :  

ii:EEN EfXXG THE ENTlXE S D E -  
@EG,Kl. >, <SECTDR>., <EVO-tSE> , CRCM OF TAX&>, <COLV CF mu>, 
a 2 ~ 9 m m  WLE><,> 
xii GOING ONE m m -  
a~t.miu, <O.W.JSE> , OF TABU> , <COLV CF ma=> , 

eiZPIXE=.C!T > 
%fiL%: 
GS,G.' Nl. > = RSGION NtWEB, VALUS BFPiESS 1 AND 6 
<SXTGD = EITEZR R 02 C FOR RESIE3- OR C C P W E X I U  
<~T--S s> = E A T E R  AC ,WR RI COND OR SB FOR SFACE EEAT 
~ 2 3  OF TABLE> = 3iBm r3F RUJ FTrIICH CCN"-IXS FLiEL FOR WE TO BE 

CLtQJG2D. 
FSIES~CIAL SPACE EAT- l.G3S, 2dIL,  342IZC, 4=OTEW 
RCSIDENTLU Am C a m -  1=m, 2=cmx,  
CQ@EiiCIZt SP-ACE U T -  1<4, 2=OILt 3STEA:4 
m ~ m c ~ ~ ~  AIR COD ~=ELEC, 2 = w  

/,P,-r 8 OF WE> = bJV!tER OF C 9 U m  S v i C S  CC%TTm1S SU3-SECm 
XI aE CERSGD 

. . 
P?sImnIAL- 

.AFTZE 1970, 1 S  .FAY, 2%. EXS , 3=L.RISE , 4=H , RISE - o ~ q ; i E  -- 1370, SS,F>H,6=L.E~,7=L.RISE,8*.cPISE 
c~,lvA-4-> 

, -. ..- i a H C O E ,  2=3ET.4ILf 3SEZViCES,  4=0Ft"ICE, S=E?DSPITA.L 
, . : - : , : , ~ ~ = i ~ , " ~ ! ~  VrLiF> = lZ?l QUF FOR EQlsIirjG I4IX 02 t"mRS2ACE F.g THAT - -- 

rClCh L3.D SU3SECTCR . 

,T-i: i 2 riT) DISPL4Y CEmTTI-. ON 8OIJ ?O CZXVG Ti VARIAXES. ?hQiJE 
1 E X E 3  C E X ?  SECJEXZ ON FrCOaSPACZ 02 tICUSBG MIX 

P 0 C m T C L Z  i?XGAbl <D -, 1 



Till.: HODIFIED ilOUSING M I A  &/OR FLOORSPACE FOR TIIZ RECIOM (S) 
A N D  THE E N D  USE (S) CtlANGl"5 DABGVE 
ALE OTHER R E G I O N S  AND END USES HAVE T H E  S1iME flOUSINC M I X  &/OR FLOORSPACE LISTED ABOVE 

SPACE NBAT IlOiiiSING MIX, IlEGION 6 (NO. OF IIOUSEiiOLDS) 

------- B U I L T  A F T S R  1970-------+------ BUILT BEFOItE 1970--------- 
FUEL S.F'AM L.DENS lL.RISE B.IZISE S.FhEl Lt,DEMS L.RISE H.RISE 
GAS 30328. 8760.  1813, 5477. 236516. 245204. 155372. 199578. 
O I L  101512. 17181. 4401, 4706. 694909. 506461. 356079.  900000. 
E1,E:C 2261. 461. 125. 155. 14059,  8916, 7692. 21274, 
0 l 1 i R  1986 ,  382. (i. 0. i4554 .  21098. 25696. 75994. 

A I R  CONDITlONENG H O U S I N G  MI#, REGION 6 (NO. OF A I R  COND UNITS) 

------- . BUILT A F T E R  1973--------ti------- BUILT BEFORE 1970--------- • . 
FUEL S.FAb! L.DENS L.RISE H,ltISE S.PAM L.DENS L.RISE H.RISE 
i3OOM 171324. 0 0.. 0. 7517505. 424575. 276344.  711996. 
CNTRL 50000. 48539. 0 .. 0. 70049.  21887. 0 . 0. 

E- * TYPE THE CHANGE I N  T H E  NUMBER OF HEATING DEGREE D A Y S  FOR R E G I O N  6 
I N  YEAR 1978  
-> 100  

TYPE THE C H A N G E  I N  THE NiJMBER OF COOLING DEGREE DAYS FOR REGION 6 
I N  YEAR 1978  

t. 



1\3 P33RUN 'I'HE PROGM, STAM'ING WITH THE SWE HOUSING 
Y I X  IN REGION 6 LISTED ABOVE, TYPE Re 

rrinl U60.6 2625.9 30.4 223.7 4911.3 466.0 626.5 7537.2 1326.6 3740.7 6003..8 

CIV,NGZ I N  A111 CONCqITIONING FUEL DilMWD (lEO!) IT.'.L'llj 
. 

--HESIIXPJl'IAL-- --C@MERCIAL--- ---- 0 J ,  ------ ~Q~AL-- - -  
I itm4 CQ'U4L EL=- GAS ELEC GAS R E 5 I D  CCNMJJ 

5 919.7 137.7 609.0 29.3 1667.2 29.4 1057.4 639.2 

1Y) END THE PRCQWY, TYPE N. 

ry a 
2 
9 .  " 
(' + '-a 
IT c 

I 

C3 
I 
f. 
cn CU'I'LW CI;' TIE RHESINNIIAL IIOUSING MIX AND C W t E R C I A L  FI_1X)RSPACE 

CPJ! BE SUPPRESSED. CALCULATION OF (31MGE I N  FUEL DEMACZD FOR BOTH 
SEC'EPS W I U  DE IXNE, IQID DISPLAYED. 
TYPE H TO SEE ONLY RESIDEN1'IAL HOUSING STOCK 

C TC) SEE ONLY CRBIERCIAL FILX)RSPACE 
6 I G  SEE BOl'U FLCQIGPACE AND HCiOSING STOCK 
N 1 '  SUPPI<KSS ALL OUPPOT @I -> n 

hi3  OLLX3RSPACE OR HOUSING STOCI< WILL DE SMOElN 

TYMS THE REGION N f J B E R  (1-6) M LIST THE COUMl'IGS JN A REGION 
OR 0 TG CONI'INUE PWGRAhl 
-> 0 



~ P E  R m CPZNGE ESIDZ~IU PEL E F F I C I ~ ~ : I E S  
C TO CEGLI'O: CCPLWRCLKL FUEL EeFICIEXIES 
D M DISPLAY FUEL EFFICIEXIES USED Ii\l ENGRAM 
X T3 COXTIE-U. PR-Y 

RZSICLNI'IAL FUZL EFFICIENCIES 
SP-:C E HEAT AIR CONDITIONIXG 
COG2 FUEL EFF COCE FUEL EFF 
1 GzsS .7S 5 EXXI4 3.00 
2 OIL -69 6 2.50 
3 ELEC 1.00 
4 OTHER -35 

C C d W S L U  FLZL Er"FIC~ 'ZES 
SPACE PZ'S A= CQBDFFXQNItXG 
C 3 X  FUEL; EFF C O B  FVeE EFT 

1 OIL .52 4 E L X  3.GO 
2 GAS ..53 5 GAS 1.80 
3 STSIY -65 

.- 
W E  2 .T@ DiSPrAY ~ ~ ~ G i S  ON 2G-J 'IO mGE TYE W I A B ~  ABOVE 

1 'K3 EhTER CD-- SEaZSCE GI4 FLCORSPACE OR HOUSIPIG f4IX 

1 ; 1 
0 LC, cm.mTclz 9 ~ A Y  , 

(L3/ 

f??E 2 TG CiS3LXi' I?iSF!TiOXS ON ECXV' 'I0 C?AVG: THE liMUA3LZS ABOVE 
1 TU C,?.TZ3 C 7 3 3 G  SZm2CE 021 FLCOBSPACE OR HOUSNG NIX 
0 9-0 CQiTPib2 P - Z W t  



'SIIE FIODIFIED llOUS lNG M I X  &/OR FLCX)lZSL'ACE FCR TI-IE i'lEGION (2) 
AND TL.11;: END USE (S: CkIANGED ADOW 
ALL CVHER REGIOSS AND END USES HAVE T14E Su1E tIOUSTt4G MIX &/gR FI1X,RSPACE LISTED ABOVE 

SPACE HEA'll llOUSING MIX, REGION 6 (NO. OF 1-IOUSEtIOLCij) 

------ 13u1~11 A~~~~~ 1970- ----- --+----- DUI Lrr BEFORE 1970---------- 
FUI;:L S .  PR.1 L. 1)17Nfj L. RISE 11. RISE S. FAM 11. Ui<h'S 14. RISE 1-I.1l'ISE 

.GAS 3032tJ. 117C.0. 1813, 5477. 236516, 215204. 155372. 199578. 
O I L  90000. 1711j1. 4481. 4706. 694909. 50GctG.1. .356873. 900000. 
ELEC 22Gl. 46.1. 125. 1.55. 1.1N59. 0316. 7G92, 2l273, 
OSllER 1306. 302. 0. 0. 14554. 2109tI. 25696. 75334. 

b 

'FYPE THE CtlANCl3 IN THE N W E R  OF HEATING DEGREE CAYS FOR 1EGIO;G 6 
IN YEAR 1978 a -> 1000 

TYPE n.IE CI.II\NGE M TBE NNOER W COOLING DEGLIEE MYS FOR rdGION 6 
I N  YKAR 197W 

2 1 1 ->loo0 

CIWNGE IN SPACE HFAr FUEL DEMAND (1E09 B'I'U) ----------- WIENFJAG----------- -------- -CQWERCIAL,-------- - ---- mm----- ----- am------ 
REG GAS O I L  EL= OTHR 01 L GAS STEM1 OIL GAS RES I D  CoWIL 

6 8606.1 26025.6 384.4 2237.2 491 13.1 4659.9 6265.2 75138.7 13266.0 37253.3 60038.2 

TOT 8606.1 26025.6 384.4 2237.2 49113.1 4659.9 6265.2 75130.7 13266.0 37253.3 60038.2 

CIIANGE IN A I R  CONIII'l'IONING FUEL DlNIL!!JD (1E09 WU) 

--1ES IUENI'IAL--- -<WEKIAL-- ----- , ----- a r ~ b - - - - -  
I ROaVl CCMqL BI8C GAS EIlEC GAS RESID CavlL 

6 9197.3 1377.9 6098,2 294.3 166'12,5 294.3' 10574.3 6392.5 

20 RERUN TI% PROGFW, STARTING WI'llH TkN SAME IIOUSING 
MIX IN  REGION 6 LTSTED MOVE, TJrTE ii. 

10 GNDTIIE PROGIWt, TYPE N. 
@i -> 

END NFATMER . . 

.564 CP SECOWLE E W ~ ~ ~ P I C ~ I  T ~ I E  



sm$e 91ezther i4del Ournut with User Errors - Paqe I. 

L W E  A MISTME! mY AGAIN- 

user type? targe t  year larger than 1985 

UUTPVT CE' TXE RES- HCXEIXG NIX AND CfXSRCIU FIDORSPACE 
CAN 9E SUPPRESSED. CAICULATIOii OF CHAN(X IN FUEL DENAND FOR BOTH 
SECTOaS 'WILL BE ffiNE, AND DISPWYED. 
TFS R  'IQ SEE CtW RES-IAL BCUSESG STCCK 

C M SEE ONLY CCEMEECIAL FIDORSP-Q 
0 '10 sEZ BMTS FLM;BSp.sCE AND HCUSING STO=K 

.*= N '10 S L i S  ALL OVllRfi 
User typed t h e . o u t p u t  s u u p r e s s i o n  command 

i n c o r r e c t l v -  

O Z T X F  OF TNE RESU3ENIIIAL K C L E E  MIX AND C8!?lEFCIU FKXSSPACE 
cA'! 8E SUPPRESSED. CAI%UL=ITICN OF CHANQ: IN FUEL DEiilALW FOR BOTEI 
5ETBS WILL BE EOE, AND DISPL3YED. 
'XEE R TO SEZ hVLY ,ZESif i , IDrE ECUSmG STCCK 

C M SEE OfiLY CQ4XRCLU FICQRSPACE 
B m SEE EOm FLOORSPACE AND HmmG ST02,Y 
N m S'GF9.zSS ALL O r . m m  

-> n 

T Y E  TIE REGIGS FU%m (1-6) M LIST THE COUNTLES IN A REG1023 
ox . 0 m C r n T r n . .  PFcaAiY - User typed a  l e t t e r  for the  r e u i o n  nu iber ,  

X < ER!!CS, ~~ RECOI?D AT THJ3 F E L D  0 
9 ~ s e r  correction 

T" R M CEX?GZ ?SI2WX?L FUZL EFFICIENCIES 
C T3 CEnXG CGCmCIAL FUEL EFFICIENCIES 
D TO DISPLAY FUEL EFFICIEXIES USED PRCGW1 
X 10 C Q w n l ~  P R c a m  

User typed an i n c o r r e c t  efficiency chanqc command 
'>  

k T J  A PlIS,TXE! TRY AGAIN- 

mp I -r:, .- 2 T3 CHXYGZ .3ESICENTiXL FUEL EFFICIEXIES,  

C TO Ci%Ui-: CQii'lLERCm FUEL EFFICIEEIES 
D TO DISPLAY FLZL EFFICIEKIES USED IN P R W 4  
x 'iQ COXTr3ZZ PA-I 

-> x 



Szx9le Neather :Me1 Output with User Er rors  - Paqe 2. - 

.Ti?€ 2 TO DISPLAY INSTRIjCTIQii ON H a  TO CEMQ: THE VARIABLES ABOVE 
1 TO EEm CHANG2 SE-E Oil FLOORSPACE OR HWSING MIX 

1 0 m CONTLW EmGmY 
-? 1 

ESTER CHANGE S E ~ ' E :  
<SECTaD, < W E > ,  (IMd OF TABLE>, <COW OF TMLE>, (REmACEZEM! VALUE><, > 
-> r , ssh ,2 ,8 ,900000-~(1)  User typed an  i n c o r r e c t  end-use  - "sshn. 

R , S S H , < E 3 R Q R , R E T l P e ~ A T T B I S E ' ~  8,900000. % 
. . (2) User . retypes' ' l ine ,  s t a r t i n q  w i t h  the information followinq 

,* the incor rec t  data, 
M U  MAI3E A MISTMZ! T3Y A m -  = -  Rmran disul'ays error messwe 
'IWE 2 TO DISrmAY INS-I L ULV u p a m  ABOVE 

1 TO i 3 7 X R  C l E S Z  S E Q L I E  ON F-PPCE OR W3E.ING MIX 
0 TO CONTWrL EmGmM 

-> 1 

y ( 4 )  User re-enters the e n t i r e  o r i q i n a l  line. 
EREZR CEVGNGE SEQLEEE: 
<SXTCAUf(CND4SE>,WA OF TABLE>,<CGIN OF TABLE>, (REPLACm VALUE><.> 
-> r ,sh, 2,8,900000. J 
' Y . E  2 2 DISPLAY ItGTRKTIONS ON H& TO CEiMXX TEE VARIABLES ABOVE 

1 TO EMEX CmGZ SEQLTEN=E ON FDRSPACE, OR HOUSING lYIX 
0 'rn c m m  z3KG2iXY 

-> 1 

;.:\"33 SZaT': 
-4.1 A'- Z L  

<5ZCTO3>, < l 3 l I l 4 S E > ,  GCTd ClF TABLE>, < C O U  OF TAB=>, GEPmCE*lEXT W><. > .. 

(1) User f=g=d m incor rec t  end-use - "ad" 
YOU :,La.DS A MISmXZ! 'T8Y IIQEq- 

W E  2 'I3 D I S E X Y  E?STRUCTIO8S ON RCW TO CHAW3 THE VAFtIABES M V E  
1 TO E m  C F ? i i  SE(;UE?J=E ON FICORSPACE OR HGLISING HIX 
0 lq CrnTrnJ"; P=Y 

-> 1 
(2) User re types  e n t i r e  o r i g ina l  l i n e  

' / 

W E  2 TG DISXAY INSTRKTIOXS ON HOlJ TO. CU4ii.S THE VARIABLES A3OVE 
1 TO EC.Z't,P. C X L X X  SEC;c.SCE ON FUXIRSPACE Oil HOUSING M I X  
3 '10 CG?TFv+F PFiCZWtY 

-> 0 



CCIhWAND- at tach f p r i ~ + , i d = n y ~ e ~  frnf =1. 

P F N  I S  
P , S I C S  . 
PF CYCLE NO. 001 

COMHAND- price. 

WELCOME TO TEE SHORT TERY P R I C E  E L A S T I C I T Y  HODEL OP 
THE NEH YORK S T A T E  ENERGY INFORLATION S Y S T m  

1=4ESIDENTIAL-COMMERCIAL Z = I N D U S T R I A L  
W a I C H  SECTOR DO YOU WX3T (1 OR 2) >>2  

THESK ARE THE E L A S T I C I T I E S  FOR I N D U S T R I A L  

1 2 3 4 
G A S  O I L  E LEC COAL 

GAS (1) -. 070 
O I L  ( 2 )  .060 -. 110 ,030 010 

ELZC (3) .060 .a10 -. 110 -. 010 
COAL ( 4 )  

CO YOU WANT T O  CEASGZ ANY ELASTICITY (Y OR 3 )  > > n  

P L E A S E  INPUT C U l l S A T  D E B A N D , B U N K , C U R R E N T  PRICE,BLRiVI(,FUTmE P R I C E  
I N  ZEAL NUMBEZS FOR: 

, , 

FUEL 
G A S  
O I L  
ELEC 
COAL 

PRESENT 
DEMAND PRICE DEMAND 
575.00 30. O O C O O O O  547.32 

2067.00 33'. Q000000 1988.16 
375.00 100.000000Q 387.80 
65.00 35.0000000 6 8 - 2 8  

WOULD YCU. L I K E  T O R U N  THE ,YODEL A G A I S  (Y OR N ) > > n  

STC? 
.0s2 CP S E C ~ N D S  EXECUTIO.N T I M E  

FUTURE r, 
P 4 I C E  

60,0000000 
66.0000000 : ', 

130.0000000 
45.0000000 



Short  Term P r i c e  E l a s t i c i t y  Model 

The Shor t  Term P r i c e  E l a s t i c i t y  Model described f u l l y  i n  Chapter 2 ,  

contains  e l a s t i c i t i e s  f o r  two s e c t a r s  and four  f u e l s .  The e l a s t i c i t y  Eijk 

denotes the  e l e c t r i c i t y  o f . d y n L d  of f u e l  "j" with respec t  t o  the  p r i c e  

of f u e l  "k" i n  s ec to r  "if'. The user  s e l e c t s  one of t h e  two s e c t o r s  and then 

i n g e r t s ,  f o r  each.of  t h e  four  f u e l s  "j", t h e  following information: 

1 )  ' cu r r en t  demand: dC 
i j 

2) Current pr ice :  pS 
3) Future pr ice :  

f  
P j  

The program then r e tu rns  the  f u t u r e  demands: "d! I' f o r  the fou r  f u e l s  
1j 

f o r  which e l a s t i c i t i e s  a r e  designated. The equat ion used t o  compute 

f u t u r e  demand f o r  f u e l  "j" i n  s e c t o r  "i" is: 

A sample run of the  program is shown below. 




