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ABSTRACT 

William J. Toth 

The Johns Hopkins Univers i ty  
Applied Phys ics  Laboratory 

A Geothermal Energy Market Study 
(GEMS) has  been performed i n  four  
selected a r e a s  on t h e  A t l a n t i c  Coas t a l  
P l a in .  The GEMS effor ts  have f a l l e n  
i n t o  two ca t egor i e s ;  market d e f i n i t i o n ,  
wherein c u r r e n t  requirements f o r  thermal  
energy are assessed, and market penetra- 
t i o n ,  wherein t h e  economics a r e  inves- 
t i g a t e d  and p ro jec t ions  a r e  made of t h e  
e x t e n t  t o  which geothermal energy w i l l  
be used i n  t h e  def ined  markets. I n  t h e  
markLet d e f i n i t i o n  phase, a survey and 
a n a l y s i s  of p o t e n t i a l  energy markets f o r  
l o w -  t o  moderate-temperature (up t o  
250'F) geothermal r e sources  has  been 
completed fo r  southeas te rn  New Je r sey ,  
t h e  Delmarva Peninsula,  t h e  Norfolk a rea  
of V i r g i n i a ,  and f o r  e a s t e r n  K m t h  
Carolina.  Data have been obtained and 
analyzed for space and water hea t ing  
requi rements  i n  t h e  r e s i d e n t i a l ,  commer- 
c i a l  and m i l i t a r y  sectors and f o r  crop 
drying and space hea t ing  requirements i n  
t h e  a g r i c u l t u r a l  s e c t o r ,  I n  a d d i t i o n ,  
over f i v e  hundred companies i n  t h e  four  
a r e a s  have been contac ted  f o r  informa- 
t i o n  on energy consumption, and about 175 
of these companies have been i d e n t i f i e d  
a s  having process  hea t  requirements t h a t  
could be sat isf ied by p o t e n t i a l  geother- 
mal r e s o u r c e s ,  A f i n a l  r e p o r t  of t h e  
r e s u l t s  of t h e  study w i l l  be published 
e a r l y  i n  1979. Current p lans  a r e  f o r  
survey a c t i v i t i e s  t o  be continued i n t o  
p o t e n t i a l  r e source  a r e a s  of South 
Caro l ina  and Georgia beginning i n  t h e  
sp r ing  of 1979. 

The Applied Phys ics  Laboratory of 
The Johns Hopkins Univers i ty  (APL/JH[U) h a s  
performed a Geothermal Energy Market Study 
(GEMS) f o r  fou r  a r e a s  on t h e  A t l a n t i c  
Coas t a l  P l a i n  t h a t  o f f e r  promise of 
p o t e n t f a l  geothermal resources .  Th i s  work 
is p a r t  of a l a r g e r  program being spon- 
sored  by t h e  Department of Energy (DOE) t o  
explore  and assess p o t e n t i a l  geothermal 
r e s o u r c e s  on t h e  A t l a n t i c  Coas ta l  P l a i n ,  
to. i d e n t i f y  p o t e n t i a l  markets for these 
low- t o  moderate-temperature hydrothermal 
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geothermal r e sources ,  and t o  encourage 
t h e  e a r l y  commercialization of these  
r e sources ,  e s p e c i a l l y  where usage of 
s u b s t a n t i a l  q u a n t i t i e s  of f o s s i l  f u e l s  
can be supplanted by geothermal energy. 

The Applied Phys ics  Laboratory has 
served  a s  t h e  Eas te rn  Region Opera t ions  
Research Cont rac tor  f o r  DOE'S Div is ion  of 
Geothermal Energy f o r  t h e  l a s t  t h r e e  
yea r s ,  I n  t h i s  capac i ty  APL has  prepared 
s e v e r a l  planning documents, one of which 
( R e f .  1) was a pre l iminary  development 
scena r io  f o r  t h e  pos tu l a t ed  geothermal 
r e sources  on t h e  A t l a n t i c  Coas ta l  P la in .  
I n  order t o  more f u l l y  a s s e s s  t h e  poten- 
t i a l  markets i n  t h e  resource  a r e a s ,  t h e  
Geothermal Energy Market Study was begun 
i n  e a r l y  1978 t o  1) i d e n t i f y  e x i s t i n g  
energy requirements f o r  space and water 
hea t ing  and for i n d u s t r i a l  p rocess  h e a t  
a t  temperatures below 250°F i n  each of t h e  
r e source  a r e a s  i d e n t i f i e d  by VPI&SU, 2) 
determine t h e  t echn ica l  f e a s i b i l i t y  of 
supplying these energy requirements w i t h  
expected geothermal resources ,  3) es t ima te  
t h e  c o s t s ,  and t h e  economic v i a b i l i t y ,  of 
supplying geothermal energy f o r  these  
a p p l i c a t i o n s ,  and 4) es t ima te  t h e  pene- 
t r a t i o n  of geothermal energy i n t o  those 
energy markets t h a t  a r e  t e c h n i c a l l y  and 
economically a t t r a c t i v e .  The first t w o  
e f f o r t s  comprise a market d e f i n i t i o n  
s tudy ,  i n  which d a t a  had t o  be c o l l e c t e d  
from a v a r i e t y  of sources ,  inc luding  a 
d e t a i l e d  survey of over 500 i n d u s t r i a l  
companies i n  t h e  four  resource  a r e a s ,  
Analyses of these da ta  and engineering 
s t u d i e s  of t h e  compa t ib i l i t y  of energy 
requirements w i t h  expected resources  have 
been performed and selected r e s u l t s  a r e  
g iven  below, The l a t t e r  two e f fo r t s  above 
comprise a market pene t r a t ion  s tudy  and 
a s s i s t a n c e  i n  these e f f o r t s  has been 
provided by t h e  Center f o r  Metropolitan 
Planning and Research (The Metro Center) 
of The Johns Hopkins Univers i ty ,  Some of 
the  r e s u l t s  of these e f f o r t s  w i l l  be 
presented  i n  t h e  next  paper by R. 
Weissbrod and W. Barron. A f i n a l  r e p o r t  
w i l l  be published i n  t h e  near f u t u r e  and 
w i l l  con ta in  more complete d iscuss ions  of 
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t h e  r e s u l t s  of t h e  GEMS e f f o r t s .  

To date,  t h e  fou r  resource  a r e a s  of 
southern New Je r sey ,  t h e  Delmarva Peninsula ,  
t h e  Norfolk a r e a  of V i rg in i a  and e a s t e r n  
North Carol ina (see Figure  1) have been 
included i n  t h e  GEMS work, A c t i v i t i e s  
are planned t o  begin i n  t h e  resource  a r e a s  
i n  South Caro l ina  and Georgia i n  t h e  sp r ing  
of 1979. Once t h e  market s t u d i e s  are 
complete i n  an  a r e a ,  t h e  development of' 
a resource-spec i f ic  prospectus  is begun. 
The purpose of t h e  prospectus  is t o  inform 
and a i d  p a r t i c i p a n t s  and t o  f a c i l i t a t e  t h e  
commercialization of geothermal resources .  
The prospec tus  i d e n t i f i e s  near-term and 
p o t e n t i a l  long-term u s e r s ,  o u t l i n e s  t h e  
necessary tasks r equ i r ed  f o r  resource  
development and a p p l i c a t i o n s  engineer ing ,  
lists legal, i n s t i t u t i o n a l ,  and environ- 
mental i s s u e s  t h a t  must be reso lved ,  and 
p l ans  and schedules  these a c t i v i t i e s  f o r  
development i n  t h e  resource  a r e a .  The 
prospec tus  is  prepared w i t h  t h e  coopera- 
t i o n  and c o n s u l t a t i o n  of many of t h e  
p a r t i e s  t h a t  would be involved. One such 
prospec tus  f o r  t h e  Delmarva Peninsula  is 
nea r ly  complete and w i l l  be described i n  
more d e t a i l  i n  another  paper by F. C. 
Paddison. 

MARKET DEFINITION 

The l a r g e s t  requirements  f o r  thermal 
energy a t  temperatures  below 250°F a r e  i n  
space and water  hea t ing  f o r  t h e  r e s i d e n t i a l  
and commercial s e c t o r s ;  however, due t o  
t h e  d i f f u s e  d i s t r i b u t i o n  of such requi re -  
ments, expensive community d i s t r i b u t i o n  
networks must be provided t o  s a t i s f y  many 
i n d i v i d u a l  small loads.  I n  add i t ion ,  t h e  
seasonal  and hourly v a r i a t i o n s  of these 
loads  p lace  a d d i t i o n a l  c o n s t r a i n t s  on a 
community d i s t r i b u t i o n  system, a l l  of which 
manifest  themselves i n  higher  c o s t s  f o r  
de l ive red  energy,  Thus, i t  is necessary t o  
i d e n t i f y  a r e a s  w i t h  high populat ion densi-  
ties so t h a t  d i s t r i b u t i o n  systems can be 
l imi t ed  i n  size and c o s t ,  

Obtaining space and water hea t ing  data f o r  
t h e  r e s i d e n t i a l  and commercial s e c t o r s  on 
a l o c a l  basis is not  p r a c t i c a l .  Ind iv idua l  
bu i ld ing  loads  can vary d r a s t i c a l l y ,  even 

between i d e n t i c a l  bu i ld ings ,  s ince  t h e  
occupants may have d i f f e r e n t  schedules  
and a c t i v i t i e s .  A survey t o  obta in  such 
d a t a ,  even i f  l i m i t e d  t o  very h i g h  dens i ty  
areas, would be p r o h i b i t i v e l y  expensive 
and t i m e  consuming, However, u s e f u l  da ta  
can be obtained on a more aggregated 
census t rac t  o r  minor c i v i l  d iv i s ion  
level  where a large number of bu i ld ings  
are included,  s i n c e  averages f o r  space 
and water hea t ing  a r e  f a i r l y  accura te  
when appl ied  t o  l a r g e r  populat ions.  For 
these reasons ,  a model developed by J. 
Karkheck e t .  a l .  (Ref. 2) was selected 
f o r  es t imat ing  t h e  space and water hea t ing  
loads ,  

Under t h i s  model space hea t ing  is 
given  on a per  c a p i t a  b a s i s  a s  a func t ion  
of t h e  number of annual  hea t ing  degree- 
days a s  w e l l  as  by bu i ld ing  type,  i . e . ,  
s i n g l e  family o r  multi-family res idences  
o r  commercial bui ld ings .  Water hea t ing  
f o r  both t h e  r e s i d e n t i a l  and commercial 
sectors is estimated on a n  average per 
capita basis.  Table 1 summarizes t h e  
parameters used. 

Heating degree-day information was 
obtained from t h e  Nat iona l  Cl imat ic  Center  
f o r  selected c i t i e s  and i n t e r p o l a t e d  
va lues  were developed on a county b a s i s .  
Census Bureau populat ion and housing da ta  
were obtained and water and space hea t ing  
demands were ca l cu la t ed .  The r e s u l t s  of 
these c a l c u l a t i o n s  were mapped a s  shown 
i n  F igures  2 - 5 t o  d i s p l a y  t h e  s p a t i a l  
d i s t r i b u t i o n  of  these energy loads.  

In  the  m i l i t a r y  s e c t o r ,  data  on 
space and water hea t ing  f o r  m i l i t a r y  
i n s t a l l a t i o n s  were obta ined  from t h e  DoD 
Defense Energy Information System (DEIS) 
I and I1 reports. F igure  6 shows t h e  
l oca t ions  of t h e  major m i l i t a r y  f a c i l i t i e s  
i n  t h e  four  r e source  areas and t h e  magni- 
tude of t h e i r  heat loads.  Also included 
i n  F igure  6 is t h e  heat load f o r  t h e  NASA 
f a c i l i t y  a t  Wallops I s l and ,  Vi rg in ia ,  
which is loca ted  on t h e  Delmarva Penin- 
s u l a .  

The p r i n c i p a l  a g r i c u l t u r a  1 a p p l i  ca- 
t i o n s  of i n t e r e s t  are crop  drying and 

Table  1 

Annual Space and Water Heating Requirements 

Space Heating 
S ingle  Family Residences 5640 Btu/Degree(F)-day/person 
Mu1 t i - f a m i  l y  Residences 3740 Btu/Degree (E') -day/person 
Commercial Ehi ld ings  1000 Btu/Degree(F)-Day/person 

Water Heating 
Res iden t i a l  
Commercial 

6 .00x106 Btu/person 
1. 75x106 Btu/person 
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space  hea t ing .  
from t h e  Bureau of t h e  Census and t h e  
Department of Agr i cu l tu re  on crop-drying 
requirements ,  O f  the  fou r  resource  a r e a s I  
North Caro l ina  appears  t o  have t h e  great- 
es t  crop dry ing  requirements  ( f o r  tobacco) ,  
and t h e  flelmarva Peninsula ,  one of t h e  
largest; ~ u u l t r y ~ p ~ o d u c i ~  a r e a s  i n  the  
U.S., has t h e  g r e a t e s t  requirements  f o r  
space hea t ing .  Es t imates  of hea t  f o r  c rop  
dry ing  i n  each resource  a rea  a r e  g iven  i n  
Table 2. Nearly a l l  c rop  drying is done 
a t  temperatures  of less than 200'F; 
however, s i n c e  c rop  d r y i n g  is highly  
seasonal ,  i t  would be most p r a c t i c a l  to  
use  crop dry ing  a s  an  off-peak use  of a 
geothermkll system t h a t  is dedicated t o  
another  u se ,  such a s  space heat ing.  

Data have been obtained 

Table 2 

Crop Drying Requjrements 

Resource. Area Btu per  year  
0.024 x lo1" 

0.950 x 1 O l 2  

Sou theas  t New Je r sey  

Eas te rn  N o r t h  Caro l ina  

Deharva  Peninsula  0,450 x 101" 
Norfolk,  V i rg in i a  0.50 x lola  

I n  a r e a s  of l a r g e  pau l t ry  ~ r o d u ~ ~ i o ~ ,  
space hea t ing  of pou l t ry  houses appears  t o  
be a l a r g e  p o t e n t i a l  market. For example, 
on t h e  Delmarva Peninsula ,  poul t ry  house 
capac i ty  exceeds 8 ~ , 0 ~ U , 0 0 0  chickens and 
product ion exceeds 380,000,000 chickens 
per year. Annual hea t ing  b i l l s  for  t h e  
6300 bra% ler houses exceed $6,000,000 f o r  
w e l l  over one t r i l l i o n  f1oZa) Btu. 
However, because of t h e  wide d i s t r i b u t i o n  
of poul t ry  houses  i n  r u r a l  a r eas ,  as shown 
i n  Fig. 7 ,  o n l y  a f r a c t i o n  of t h i s  energy 
can be economically suppl ied  by geothermal 
r e sources ,  i .e.,  where such resources  co- 
e x i s t  w i t h  large concent ra t ions  of pou l t ry  
houses. Again, i t  would probably be most 
economical t o  have t h i s  u se  t i ed  i n t o  a 
dual-purpose d i s t r i c t  hea t ing  system. 

E s t i m a t e s  for energy cuns~mpt ion  f o r  
process  heat and space and water hea t ing  i n  
t h e  i n d u s t r i a l  sector a r e  usua l ly  obta ined  
from t h e  average energy c o n s u m ~ t ~ o ~  per 
employee for p a r t i c u l a r  i n d u s t r i e s  and t h e  
number of employees a t  each p lan t ,  T h i s  
approach i n  t h e  p a s t  h a s  served to  provide 
q u a l i t a t i v e  estimates for  county t o t a l s ;  
however, on a s i n g l e  p l a n t  bas i s ,  these  
e s t ima tes  can  be g r o s s l y  inaccura te ,  e*g*,  
a warehouse and a f a c t o r y  wi th  equal  numbers 
of employees w i l l  appear t o  have the  same 
energy requfremsnts ,  when i n  r e a l i t y  their 
energy consumption is markedly d i f f e r e n t .  
Therefore, t o  provide accu ra t e  estimates 
of energy demand, a detailed i n d u s t r i a l  
survey was undertaken i n  each of t h e  four  
a r e a s ,  

Because the  p o t e n t i a l  resources  were 
expected not t o  exceed 250°F, no t  a l l  of 
t h e  Lwo d i g i t  S I C  (Standard I n d u s t r i a l  
C l a s s i f i c a t i o n )  i n d u s t r i e s  were l i k e l y  
prospec ts  f o r  geothermal energy applfca-  
t i o n s .  Thus, an i n i t i a l  sc reening  
i d e n t i f i e d  six i n d u s t r i e s  t h a t  had s ign%- 
f f c a n t  process  heat recpirements  at 
temperatures below 250 F. These included 
the foods and kindred products ,  t e x t i l e ,  
tobacco products ,  lumber and wood pro- 
d u c t s ,  pulp and paper, and chemicals 
i n d u s t r i e s ,  As t h e  survey progressed i n  
t h e  four  a r e a s ,  t h e  l a r g e s t  and best 
s u i t e d  i n d u s t r i e s  were found t o  be t h e  
foods and lumber i n d u s t r i e s .  W i t h i n  t h e  
food indus t ry ,  poul t ry  processing,  vege- 
table canning and c rab  processing are the 
l a r g e s t  heat-consuming a c t i v i t i e s ,  The 
first two o f t e n  a r e  comprised of l a r g e  
companies t h a t  could use near ly  the 
e n t i r e  thermal output  of one o r  more 
geothermal w e l l s  and thus  are a t t r a c t i v e  
candida tes  f o r  e a r l y  commercialization of 
geothermal resources .  On t h e  o the r  hand, 
t h e  large number of c rab  processing 
p l a n t s  i n  t h e  areas a r e  o f t e n  small con- 
ce rns  t h a t  r e q u i r e  steam a t  250°F, a r e  
s c a t t e r e d  i n  spa r se ly  populated a reas ,  
and thus  a r e  not  a t t r a c t i v e  candidates .  

I n  t o t a l ,  over 500 companies have 
been contacted,  of which 25 t o  35% have 
energy requirements  compatible w i t h  
p o t e n t i a l  resources .  I n  order t o  compare 
t h e  i n d u s t r i a l  market w i t h  resource  
l o c a t i o n s  , the  s u p p l a n ~ a b l e  energy 
consumption and t h e  l o c a t i o n  of each 
company can be represented  graphdcal ly  by 
a symbol showing t h a t  po r t ion  of a 
nominally s ized  geothermal w e l l  t h a t  t h e  
company would use ,  A nominal geothermal 
product ion w e l l  is  defined a s  8 w e l l  t h a t  
produces 500 gpm of water whose tempera- 
t u r e  is reduced 5U'F by e x t r a c t i a n  o f  
thermal  energy, t h u s  producing about LO1 
Btu per  year .  F igures  8 - 11 show t h e s e  
da t a  P a r  t h e  four  resuurce  a reas .  About 
one-half '  of t h e  i n d u s t r i a l  market shown in 
Figure  9 f o r  Delmarva is r e l a t e d  t o  the  
pou l t ry  indus t ry ,  which is t h e  l a r g e s t  
s ing  le geothermally compa ti blie indus t ry  
i n  any of t h e  four  a reas .  

A summary of t h e  magnitudes of po- 
t e n t i a l  markets i n  each of t he  four a r e a s  
is given  i n  Table 3. 

Clea r ly  t h e  largest market areas 
o v e r a l l  are found i n  Norfolk,  V i r g i n i a  and 
New Jersey; however, the r e s i d e n t i a l /  
commercial markets a r e  t h e  most d i f f i c u l t  
t o  se rve  fa the  short  t e r m ,  L i k e w i s e  
m o s t  a g r i c u l t u r a l  markets are quf,te d i f -  
fu se  and probably a r e  best served by 
i nco rpora t ing  them i n t o  dua l  purpose 
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community systems.  Mi l i t a ry  markets a r e  
t h e  most a t t r a c t i v e  i n  t h e  short  term f o r  
s e v e r a l  reasons: 1) they a r e  "captive" 
markets,  2) they a r e  l a r g e ,  high dens i ty  
consumers who would need a l a r g e  number of 
geothermal w e l l s  to s a t i s f y  t h e i r  energy 
demands, 3) they c u r r e n t l y  u s e  hot  water 
o r  steam d i s t r i b u t i o n  systems which may 
minimize conversion c o s t s  and time, and 
4) t h e y  are under d i r e c t i v e s  t o  reduce 
energy consumption and are explor ing  
a l t e r n a t e  energy sources.  Furthermore, 
a d e f i n i t e  commitment by t h e  f e d e r a l  
government i n  developing such r e sources  
on such a l a r g e  s c a l e  would provide a 
g r e a t  deal of confidence and encouragement 
i n  l o c a l  resource  areas f o r  p r i v a t e  
concerns t o  become involved i n  a commer- 
c i a  li z a t i  on of geothermal r e sources  , 
Unfortunately,  there is a g r e a t  deal of 
r e l u c t a n c e  i n  some co rne r s  t o  explore  
t h i s  s e c t o r ;  t h e r e f o r e ,  t h e  s e c t o r  of t h e  
g r e a t e s t  s h o r t  term p o t e n t i a l  f o r  geother- 
mal energy a p p l i c a t i o n s  is , t h e  i n d u s t r i a l  
s e c t o r ,  which was i n v e s t i g a t e d  i n  t h e  most 
d e t a i l  i n  t h i s  s tudy .  A s  Table 3 
i n d i c a t e s ,  t h e  Delmarva Peninsula has  t h e  
l a r g e s t  i n d u s t r i a l  market, a major i ty  of 
which is made up by t h e  l a r g e  poul t ry  
indus t ry ,  which i s  extremely w e l l  s u i t e d  
t o  d i r ec t -use  a p p l i c a t i o n s  of geothermal 
energy. I n  a d d i t i o n ,  g r a i n  drying 
f a c i l i t i e s  a r e  o f t e n  eo-located w i t h  
p rocess ing  p l a n t s ,  f u r t h e r  i nc reas ing  
p o t e n t i a l  s h o r t  t e r m  markets. 

F igure  12 i l l u s t r a t e s  8 t y p i c a l  
system tha t  might be used t o  d e l i v e r  
geothermal energy to either a community 
d i s t r i c t  hea t ing  system, or a l a r g e  
i n d u s t r i a l  u s e r ,  o r  bo th ,  Hot geothermal 
b r i n e s  a r e  brought t o  t h e  su r face  by 
t h e  down-hole pump, s t o r e d  temporarily i n  
an accumulator t o  a l low f o r  load-leveling, 
passed through a hea t  exchanger t o  heat a 
f l u i d  i n  t h e  secondary loop, and then  t h e  
cooled b r i n e  is r e i n j e c t e d  either i n t o  t h e  
o r i g i n a l  a q u i f e r  o r  i n t o  a sha l lower ,  
cooler  a q u i f e r .  I n  t h e  secondary loop, 
chemica l ly- t rea ted  water is heated a t  t h e  
heat exchanger, and passed through a 
topping system, which provides h ighe r  
temperatures t o  a l low f o r  peak load 
cond i t ions  o r  t o  match h igher  temperature 
a p p l i c a t i o n s .  After  t h e  heated water has  
been piped t o  u s e r s  f o r  space ,  water or  
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process  hea t ing ,  t h e  cooled water is 
re tu rned  t o  t h e  w e l l  f o r  r ehea t ing .  An 
a l t e r n a t e  approach m i g h t  use  pure water 
i n  a n  open secondary loop where t h e  water 
is consumed or  disposed of by t h e  u s e r ,  
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Estimating c o s t s  of geothermal 
energy t h a t  is de l ivered  by such sys tems 
can be a complex t a s k  because of t h e  
l a r g e  number of v a r i a b l e s  and t h e  uncer- 
t a i n t y  of resource  c h a r a c t e r i s t i c s .  
Thus, i t  quick ly  becomes apparent  t h a t  
computer models a r e  e s s e n t i a l  t o  allow 
t h e  bracke t ing  of c o s t s  a s  a func t ion  of 
resource  and market t ypes  and t o  permit 
s t u d i e s  of t h e  s e n s i t i v i t y  of c o s t  t o  
va r ious  parameters. APL and the Metro 
Center have developed such computer 
models and t h e  r e s u l t s  of these s t u d i e s  
a r e  presented  i n  t h e  next  paper. 

CONCLUSIONS 

The Geothermal Energy Market Study 
has  def ined  t h e  p o t e n t i a l  markets f o r  
geothermal energy i n  each of fou r  re- 
source a r e a s  on t h e  A t l a n t i c  Coas ta l  
P l a in .  Computer models have been 
developed t o  es t imate  t h e  effects  of 
var ious  resource  and market c h a r a c t e r i s -  
t i c s  on t h e  economic c o s t s  of geothermal 
energy. E f f o r t s  a r e  i n  p rogres s  t o  
develop methods t o  determine t h e  market 
pene t r a t ion  p o t e n t i a l  f o r  geothermal 
energy i n  each resource  a r e a .  The GEMS 
r e s u l t s  w i l l  be u s e f u l  i n  j u s t i f y i n g  
f u r t h e r  DOE explora t ion  e f f o r t s  on t h e  
A t l a n t i c  Coas ta l  P l a i n ,  i n  i d e n t i f y i n g  
those  resource  a r e a s  where s u f f i c i e n t  
markets e x i s t  t o  warrant f u r t h e r  resource  
exp lo ra t ion  and development, and i n  
i d e n t i f y i n g  and informing p o t e n t i a l  near- 
t e r m  u s e r s  f o r  geothermal energy. 
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Table 3 

Total energy demand by sector in each resource area (units of loq1 of Btu/yr). 

RESIDENTIAL 

COMMERCIAL 
I AND 

S. E. NEW JERSEY 
DELMARVA 
NORFOLKAREA 
E. NORTH CAROLINA 

290 
125 
280 
80 

25 
8 

97 
15 

0.2 
14.5 
0.5 
9.5 

5.2 
14.8 
8.3 
9.0 
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E astern North Carolina 

Southeast New Jersey 

Delmarva Peninsula 

Fig. 1 The four resource areas surveyed in the geothermal energy market 
study. 

Fig. 3 Resi~nt ial  and commerical space and water heating demand on 
the Delmarva Peninsula. 
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Fig. 2 Residential and commercial space and water heating demand in 
southeastern New Jersey. 
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Fig. 7 Poultry house capacity by 5 mi x 5 mi grid araes for the Delmarva 
Peninsula. Based on data reported by 11 of the 13 companies. (Base 
map courtesy of the Delmarva Poultry Industry, Inc.). 

Fig. 5 Residential and commercial space and water heating demand in 
eastern North Carolina. 

0- LESS THAN 0.1 WELL 
0 - 0.1 TO 0.5 WELL 
I- 0.5 TO 1.0 NOMINAL WELL 

1 NOMINAL WELL 1 x io11 Btu/yr 

Fig. 6 Military space and water heating demand in the four resource areas. Fig. 8 Industrial process heat demand below 250° F in southeastern 
New Jersey. 
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