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A comparative survey of pricing terms i n  twenty- 
one direct-use projects i n  seven western s t a t e s  is  
summarized. The survey was undertaken t o  deter- 
mine the character of pricing s t r a t eg ie s  which a re  
c u r r e n t l y  i n  p lace  o r  proposed fo r  d i r ec t -use  
p ro jec t s .  A ma jo r i ty  of p r o j e c t s  a r e  shown t o  
base t h e i r  geothermal p r i c e  on a discounted 
natural gas rate. The average discounted r a t e  for 
non-profit  p r o j e c t s  i s  c a l c u l a t e d  t o  be 56% of 
current gas ra tes ;  for  p ro f i t  projects the average 
is  66% of gas  r a t e s .  The average de l ive red  
geothermal price for a l l  projects basing r a t e s  on 
gas and o i l  was $XBO/MMBtu a s  of March, 1982. 

INTRODUCTION 

W i t h i n  t h e  seven western s t a t e s  of C a l i f o r n i a ,  
Colorado, Idaho, Nevada, New Mexico, Oregon, and 
Wyoming , many geothermal d i r  ec  t-use p r o j e c t s  
involve c o n t r a c t u a l  agreements between t h e  
resource supplier and user. Twenty-one such pro- 
j ec t s  were surveyed for  the prices and terms which 
a re  currently i n  place or proposed. A majority of 
the projects (43%) are  st i l l  under construction; 
335 are  operating; and 24% are  still i n  a proposal 
stage. 

Factors which a re  examined i n  the projects include 
resource  and load d a t a ,  c o n t r a c t u a l  te rms ,  and 
de l ive red  energy p r i c e s  ( exc lus ive  of system 
efficiency). The survey is  summarized i n  Table 1; 
and detailed by s t a t e  and project i n  Table 2. 

HEAT MEASUREMENT 

The geothermal heat t o  be priced is measured i n  
some manner, e.g. gallons per minute a t  a constant 
temperature. The majority of projects price the 
heat a t  the point of use, i.e. the temperature and 
flow of the resource a s  it en ters  the point of use 
and a s  it depa r t s ,  I n  nea r ly  a l l  p r o j e c t s  
resources are not actually consumed, only heat is 
extracted. 

Some projects price the resource a t  the wellhead, 
again based upon flow ra t e  and temperature drop. 
A minor i ty  of p r o j e c t s ,  t y p i c a l l y  o l d e r  opera- 
t ions,  include the price of the heat i n  a larger 
sum,  e.g. a building r en ta l  or land lease payment. 

Table 1 

SURVEY SUMMARY 

Number of Z of  
Project Status (as  of  3-82) Projects Survey Sample 

Operating 7 33 

Construction 9 43 

Proposed 5 24 - 
21 

Type of  Wellhead DeveloDer 

Municipal/Non-profit 10 48 

1 1  52 PrivetdProflt - 
21 

Projects with partial federal 
funding 1 1  52 

Basis of Geothermal Price 

Based on percentage of  o i l  cost  3 14 

Based on percentage of gas cost  12 57 

6 29 Based otherwise. e .& f l a t  rate - 
21 

SYSTEM EFFICIENCY 

I n  measuring the heat t o  be sold, system ef f ic -  
iencies a re  generally not considered i n  the price; 
t h u s  prices shown i n  Table 2 are for usable heat. 
To c l a r i f y ,  f o s s i l  f u e l  systems usua l ly  have a 
maximum efficiency of 80% i n  converting delivered 
hea t  i n t o  usable  heat.  I n  c o n t r a s t ,  d i r e c t - u s e  
geothermal systems meter hea t  used a c r o s s  t h e  
customer's system, so efficiency is generally not 
a factor. Therefore, a new geothermal customer 
may only use 80 MMBtu of geothermal heat for  every 
100 MMBtu of f o s s i l  fue l  which was h i s to r i ca l ly  
consumed. The r e su l t  of neglecting t o  consider 
t h i s  difference i n  efficiency i n  computing geo- 
thermal heat prices is a geothermal revenue stream 
s igni f icant ly  lower than anticipated. 

ALTERNATE FUELS 

A s  i n  o t h e r  a r e a s  of economics, t h e  p r i c e s  of 
a l te rna t ives  d i rec t ly  influence the price of the 
commodity i n  question. I n  t h i s  case the a l t e r -  
natives a re  f o s s i l  fue ls  such as  o i l ,  natural  gas, 
and coal. The majority of projects have pricing 
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formulas  t i e d  t o  a percentage  of n a t u r a l  gas  
c o s t s ,  w i t h  a s u f f i c i e n t  d i scount  t o  make con- 
v e r s i o n  t o  g e o t h e r m a l  ene rgy  f i n a n c i a l l y  
a t t rac t ive .  Natural gas has been selected i n  most 
projects because it is  generally the l e a s t  cos t ly  
a l t e r n a t i v e  f u e l  i n  an a rea :  and because of  i t s  
s imi l a r i t y  t o  geothermal production and d i s t r i -  
bution practices and costs. 

DISCOUNT RATES 

Discount r a t e s  ranged from 0 t o  50 pe rcen t  of 
cu r ren t  a l t e r n a t e  f u e l  p r i ces .  Some p r o j e c t s  
o f f e red  a f l a t  f e e  (per  MMBtu)  a t  f rozen  1981 
f o s s i l  fue l  rates. Others s t a r t  w i t h  a base price 
equivalent t o  some percentake of current f o s s i l  
fue l  ra tes ,  but with an annual escalation fac tor  
which i s  not connected t o  f o s s i l  f u e l  p r i ces .  
S t i l l  o t h e r s  o f f e r  t h e  geothermal h e a t  a t  a 
f l o a t i n g  r a t e  w i t h  a maximum p r i c e  c e i l i n g  o r  
l i m i t .  

I t  should be noted t h a t  some r i s k  e x i s t s  i n  
indexing geothermal hea t  t o  a l t e r n a t e  f o s s i l  
fue l s .  Should these  f u e l s  drop i n  p r i c e ,  a s  o i l  
d i d  r ecen t ly ,  revenue problems may develop f o r  
geothermal producers. Conversely, t h e  r a t e  of 
increase i n  f o s s i l  fue l  prices is  hard t o  predict ,  
and t h u s ,  cou ld  p o s s i b l y  exceed  a l l o w a b l e  
increases given i n  the escalation clauses of pr ice  
agreements. 

ECONOIIIC DEVELOPMENT 

I n  s e v e r a l  of t h e  surveyed p r o j e c t s ,  economic 
growth and d i v e r s i f i c a t i o n  f o r  t h e  community, 
rather than energy savings, was the driving force 
behind the project, I n  these cases incentives t o  
businesses which locate i n  "geothermal indus t r i a l  
parks" may include f ree  heat for a cer ta in  period, 
o r  hea t  a t  even g r e a t e r  d i scoun t s  than  o f f e r e d  
elsewhere i n  the community. 

SUMMARY 

The r e s u l t s  of  t h e  survey a r e  summarized a s  
follows: 

0 A majority of the projects (57%) base the i r  
geothermal price on some discounted r a t e  of 
natural  gas, because it is usually the l e a s t  
costly a l te rna t ive  f o s s i l  fuel,  and its s i m i -  
l a r i t y  t o  geothermal production and d i s t r i b u -  
t ion operations. 

0 For those projects basing geothermal pr ices  
on discounted natural  gas ra tes ,  the average 
geothermal price for non-profit p ro jec ts  is 
56% of current gas ra tes ,  and for  p r o f i t  pro- 
j e c t s  the average is 66% of gas rates. 

0 The average price of delivered geothermal 
energy for those projects with prices based on 
gas and o i l  ra tes  i s  $3.80/MMBtu a s  of March, 
1982. 

i n c r e a s e s  i n  f o s s i l  f u e l  p r i c e s ;  a s m a l l  
minority of the projects u t i l i z e  other escala- 
t ion factors,  e.g. an a rb i t r a ry  r a t e  not i n -  
dexed t o  f o s s i l  fuels. 

0 O n l y  one p r o j e c t  i n c l u d e s  a f ixed  demand 
charge i n  addition t o  the pr ice  r a t e  fo r  heat 
consumed. 

0 The prices i n  place or proposed for 52% of 
these projects have been affected t o  an unde- 
termined extent by various federal  subsidies, 
e.g. DOE, EDA, HUD. 

0 Nearly a l l  of the private developer pro jec ts  
a r e  s t r u c t u r e d  s u c h  t h a t  t h e  d e v e l o p e r  
ltwholesaleslt the geothermal heat t o  another 
d i s t r ibu t ion  en t i ty ,  usually a local govern- 
mental u n i t ,  so a s  t o  a l low t h e  p r i v a t e  
developer t o  avoid public u t i l i t y  regulation; 
i n d i c a t i n g  t h a t  PUC j u r i s d i c t i o n  i s  s t i l l  a 
s i g n i f i c a n t  impediment t o  l a rge - sca l e ,  i.e. 
d i s t r i c t  heating , geothermal com mer c i a1  i za- 
t ion.  
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Table 2 

PRICING & TERMS BY STATE AND PROJECT 

CALIFORNIA 

End-Use Load 

14 public bldgs; 
402 load factor 
initially 

Resource - 
160-170OF; 600 GPH; 
2 wells; 900 ft. 

Proiect (Status') 

A. (Construction) 

Contract Terms 

7.14 City to sell to customers at 
base price of 672 of current oil 
price; annual escalation i s  limit- 
ed to a maximum of 52 of base price, 
not indexed to oil increases. 

Same as above 7.14 15O0F 

0 

180°F; 2500 CPH: 
2 wells 

126 homes L 
greenhouse park 

State prison and 
greenhouse com- 
plex 

30 greenhouses 

8. (Construction) 

C. (Construction) Same as above except price drops 
to 50s of oil after equipment is 
mort i zed. 

Resource developed by single user; 
landowner receives royalty of flat 
rate per greenhouse. 

Lessee/developer to sell effluent 2.57 
@ 50% of gas rate; 
of Federal royalty of 101 of coal 
price because of land-ownership. 

7.14 

NA 

also possibility 

174-205OF; 6 wells D. (Operating) 

E. (Proposed) Power plant effluent Unknown 

COLORADO 

116OF; 700-1000 GPH 
artesian; 3080 ft. 

2 wells; 300 ft. 
131-148'F; 1800 GPH 

F. (Operating) 

G. (Construction) 

36.000 ft. ahop- 
ping mall 

10 public bldgs; 
54 businesses; 
63 residences; 
initially 29 x 
lo9 Btu/yr 
Businesses, pub- 
lic bldgs; resi- 
dences 

602 of gas rate. 2.53 

3.35 402 of gas rate. 

H. (Proposed) 

I. (Proposed) 

150°F; 110 CPn 
springs; also 2 4 0 ~ ~  
@ 1600 GPM from 4 
wells 

122OF; 1200 CPH; 
155 ft. 

60-902 of gas rate. 2.04-3.06 

40.000 sq. ft.. 
4-story office 
bldg. 

IDAHO - 

None developed, but likely 
to be 1 of gas rate. 

NA 

17OoF; 900 CPH 
artesian; 2 wells. 
400 ft. ea. 

J .  (Operating) 

K. (Construction) 

L. (Operating) 

250 residences. Water district sells both 
heat & domestic water based 
on actual comsumption accord- 
ing to pipe diameter. 

NA 

160-170'F; 700 GPH 
artesian; 6 local and 
state wells; 400-2000 
ft. 

159OF artesian 
springs; estimated 
1000 cpn. 

500+ residences 
& businesses. 

Wellhead developer sells to City 
@ 541 of gas rate; City then dis- 
tributes and sells to CUStomerS mers 
@ 701 of gas rate. 

Only written agreements k- 
tween resource/owner & 2 custo- rate. 
mers: motel and pool purchase 
resource tenperature & flw 
under same terms; both flat 
fees; other customers pur- 
chasing by oral agreements 
which vary widely. 

2.58 to City; 
3.35 to custo- 

S200/yr flat Approximately 60 
homes & businesses 

NEVADA - 
!I. (Construction) 

N. (Construction) 

18OOF; 250 CPM: 
1000 ft. 

155unit condo 
complex; total 15.6 
x 109 ~tu/yr 

Bank, laundry, 
& motel 

Developer to sell to individual 
users at 85-1001 of gas rate. 

3.40-4.00 

180°F; 485 GPn 
artesian well 

1 .go Utility/developer to sell heat 
at 502 of gas rate; 
allows only 50s of gas escalation. 

escalation 
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Table 2 continued 

Project (Status1) 

0.  (Construction) 

P. (Operating) 

9. (Operating) 

R. (Construction) 

S. (Operating) 

T. (Proposed) 

U. (Proposed) 

Resource 

NA 

140' F; 550-600 
GPU: 2 wells 

140°F: 70 CPU: 
eff luent  

219OF; 2 wells: 
728 GPU 

87OF: 100 GPM: 
springs. 

20OoF: 2-8 wells; 
870 GPU each; 2000 
f t . :  Base case, 8 
wells 

Hini-dist..  2 wells 

1 30- 1 60°F : 

13-33 wells: 
10K-25K C P U :  

500-900 f t .  

NEW UEXICO 

End-use Load 

Industr ia l  users 

11 college 
campus bldgs. 

OREGON - 
2 bldgs. current- 
ly: 23 max. poten- 
t i a l  

14 public bld s: 
t o t a l  36 x loB 
Btu/yr . 

Waste water t o  
greenhouses. 

1170 residences: 
120 comercis l :  
1 fuel plant; 
t o t a l ;  183 x lo9 
Btu/yr . 

Mini-District Case: 
50 comercial  & 
public bldgs: 
t o t a l  1 fuel 17 plant; x 109 

Btu /y r  . 
WYOUING - 

Case 1: 1700 
residences: 230 
businesses: 1 
hospi ta l '  t o t a l  
603 x lo9 Btu/yr. 

Case 2: 100 resi- 
dences: 100 busi- 
nesses, 1 hospital: 
3 school * t o t a l  
153 x 1Od'Btu/yr. 

Contract Terms Price/uUBtu' 

Developer negotiating with user HA 
for  70-1002 of gas r a t e ,  with 
possible f l a t  r a t e  during f i r s t  
two years a s  incentive. 

System 06U cost  given for  com- 
parative purposes: no sa l e  
occurs. 

2.50 

F i r s t  one or two years f r ee  i f  1.85 
employment is created i n  industr ia l  
park, then approximately 332 of gas. 
plus demand charge. 

I n i t i a l  r a t e  and demand charge 
unknown. but roughly equal to 
502 of gas; possible future reduc- 
tion t o  30-40s of gas. plus un- 
determined demand charge. 

Flat r a t e  for  land and resource NA 
combined: resource portion e s t i -  
mated to  be S150/mo. 

Price estimated t o  cover developer's 8.20 
O&U and PUC-approved investment re- 
turn: also. 16.255 royalty on 8ross 
revenues goes to  underlying re- 
source holder, and 3% t o  C i t y  as  
franchise fee. 

3.00 

Different service area, same 
terms. except no 35 City fee  
because of exemption. 

10.30 

70-1001 of gas ra te .  2.66-3.50 

A s  of March, 1982. 

Prices are  for delivered heat a s  of March, 1982: system efficiency is 
not considered in calculating the pr ices  shown. 
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