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'l'he &is= SeotkerLml rjystm w i l l  k i i n  
d e l i v e r i n g  qe0tIier.w.1~ mter for space i ~ a t i n - 7  ill 
the f a l l  o€ 1982. Eoise Geotherml  represents one 
of the f i r s t  d i s t r i c t  hea t ing  systeqs to kcone 
c p e r s t i o n a l  frola> tlie BUDk cmii prwrails to 
s t i m u l z t e  qeotiiern;ral devel-mnt . This  rpocr 
d i s c u s s e s  t h e  s o n o m i c  asl)tXts of t h e  project. 
T k  p r i c i n q  mlicv ax1 cpera t ing  cost s t r i x t u r e  
are mnprd, along w i t h  the  role of a J r i l l i n q  
p a r t n e r s h i p  from the private rwxtor. 41~0 
described are Mise Seotiwrrd I s m r k s t i n q  
a c t i v i t i e s  to date am3 the otxtscles that have 
been encountam! i n  t ryir .9  to convince 'mildinq 
OKINX.C; to convert t h e i r  heat ing system ti, use 
geotherin3l water. The *per present:; a c t u a l  
f inanc ia l -  d a t a  and d e s c r i b e s  a c t u a l  nlarketing 
experiences .  Although tiis l i t e r a t u r e  c o n t a i n s  
mny f e a s i b i l i t y  studies, mise Geothecrral is tlie 
f i rs t  OE t'le new k a t i n q  d i s t r i c t s  f o r  A i c h  
a c t u a l  data w e  a v a i l a b l e .  

I n  October 1975, when tne i n i t i a l  g ran t  
a p p l i c a t i o n  i ~ a s  ! d e  b t h e  mercjy Research and 
Eevelopment 4c;ency (?3?DA) , t h e  EDise Geothecml 
System represented a "pie-in-L+e-3%y" s y s t a n  
concspt ;  by fa l l  1982 it w i l l  havs evolveci i n t o  
f u l l y  m e r a t i o n a l  * district hea t ing  system which 
s u g p l i e s  qeother iwl  eneryy h r  space hea t ing  to 
d m t m  Boise. Early f e a s i b i l i t y  s t u d i e s  
i n d i c a t e d  that t h e  project mde e c o n m i c  sense, 
i .e. , t h a t  geother .ml  ~ n e r g y  m u l d  be sold at 9 
p r i c e  that * a u l d  m v e r  w e r a t i n q  costs but that 
wils belad the prices of a l t e r n a t i v e  energy 

a 

s o u ~ c e s .  4ll costs a e  now e i t h e r  'mom or can be 
estimatd with cor:sicierable accuracy. A p r i c i n g  
p o l i c y  has ken es tab l i shed .  Cont rac ts  are kinc3 
n q o t i a t e d  with end-use customers. ?'be a c t u a l  
f i n a n c i a l  data becorning a v a i i a b l e  i n d i c a t e s  t h a t  
Boise G e c t h e r m l  should achieve its (pal Df  being 
f i n a n c i a l l y  self-support ing i f  the  c u r r e n t  
marketing ahstacks can he overcone. 

h'kn it is ccrnpleted i n  ths f a l l  of 1982, 
t n e  Boise Geothermal System w i l l  c o n s i s t  of four  
product ion viells anti d i s t r i b u t i o n  md d i s p o s a l  
p i p e l i n e s .  Punp draw d m  tests which were 
ccmpleted i n  Yay, 1982 i n d i c a t e  a pxdc c a p a c i t y  

tvith 5,933 averaqe 11eyxe rlav:; mr war iii 
Boise, rand a miniinam design temperature of: 0 
d q r e e ;  F, tile systmi w i l l  m e r a t s  with a 25 
w r c e n t  average load factor. The nuntier 3f 
deuree-days o c c u r r i r q  i n  a local xea idicstss 
t h e  dananc! W a t  the o u t s i d e  e a t k r  tanperahire 
places upon a h i .Lding ' s  heatiiici system, When the 
o u t s i d e  a i r  teqoerature dmps klow 65 &yrees F, 
c~stmler.'i t u r n  on t h e i r  lleatinc s y s t e n . .  If tile 
o u t s i d e  a i r  temperature stayed at 0 dqrees )1' for 
a 24 b u r  p c i a i ,  1 day, then a heat load of 45 
degrees days m u l d  result. The Yneoretica-1 mxilnurn 
heat load  would k 23,725 dqree3ai7s which ~ ~ l d  
occur  if tbe o u t s i d e  a i r  t a n l x r a t u r s  rmiainecl at I)  

decjree:; F' 31.1 ~ a r .  With 5,833 averaqe &xee 
days, PBise's svsratp annual loa2 factor w i l l  te 
25 ,=men t ( S I  833 deqs-dalrs  diviL7ec'c by 23 , 725 
decjrs-days 1 . 

  he loa6 f a c t o r  r ,wns t!at ,ml3 25 percent  of 
t h e  a v a i l a b l e  enemy w i l l  be sold each year .  
C u s t a w r e  w i l l  he added t-7 the system until. t h e  
nqursqatz  c u s t a w r  denand rsacher; 41300 GPY when 
t h e  ouLTide air tanperature, drop3 tc-I i )  degrees F. 
Ee3.w 0 dwrees F, custcrnern rust :lepend or. t h e i r  
backup heat in? system. I n  a t s i c a l  -ymr, Inwevsr, 
t h e  ouL!ide air tanpeca ture  i n  Boise r a m i n s  a t  or 
belcw 0 d s j r e e s  F for orily several h ~ r . 5 .  
Tlxxrsfore, t h e  system's peak d e l i v e r y  r.ate w i l l  
rarelv reacned . 

mise G e o t h e m l ' s  hea t ing  capac i ty ,  then, 
depentls upon three system pramters: 

1) 4 peak €10~ rate oE 4000 GPM. 

2 )  &I overall system load f a c t o r  of 25 

A taperatwe drop of 50 degree. F in 

p e r c e n t  ,at year. 

3 )  
463 
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b u i l 4 i n g ' s  hea t ing  system which then e x t r a c t s  417 
BTlis fran each y a l l o n  of 2 e o t h e r m l  r a t e r .  

Fran these system ,pariilnet%rs, t h e  bPAtinq 
c + a c i t y  of t h e  Boise Geot'nerrml System was 
calculateti! at 2.2 m i l l i o n  therms per year. 
Pr ic ing  analyses assumrl t h a t  t h i s  m o u n t  of 'kat 
would be sold €aCIl year. 

PHICIIG POLICY 

Xarly ecorimic analyses  i n 3 i c a t a l  t h a t  Poise 
G m t h e r m l  should be a b l e  to d e l i v e r  qeother:ml 
ener.qy a t  a price which could be below 
a l t e r n a t i v e  energy sources  b u t  which could still 
cover  a l l  costs. The Projec t  Roard of  Cmtrol 
rscognize i  t h a t  a s i s n i f i c a n t  p r i c e  i n c e n t i v e  
would have to be p r e s e n t  to m t i v a t e  b u i l d i n s  
amers b retroEit t h e i r  e x i s t i n y  hea t ing  systems 
for geother;nal use. The m d  also rlesirsd to 
operate the system a t  a p r o f i t  h i c h  o u l d  be 
used to f inance f u t u r e  qrawtti. A f t e x  consider inq 
prel iminary cost estimates and m i q x r i n g  these 
cost estimates with t h e  price of natural gas, t!ie 
Bmrd -solnewhat s r b i t r a r i l y  e s t a b l i s h e d  the p o l i c y  
t h a t  miss Gcother.rn1 would supply enemy a t  
least 30 percent  kelw t h e  price oE -natural qas. 

I n  tiie mise arm, the Intermountain 
Campmy (ICL) a p r i v 2 t e l y  owned u t i l i t y ,  s u p p l i e s  
n a t u r a l  gas. "he average p r i c e  per therm varies 
with: 1) t h e  type of customer, 2) t h e  q u a n t i t y  of 
gas co~nsuwd and 3 )  t h e  season of the year, 
e i t h e r  heat ing or non-&katina. T k  aErage prices 
i n  e f f e c t  at 
eEfec t  u n t i l  

June 1982 and expected to r&&n in 
hovemker 1962 are: 

Average Price 
Customer Type Per T h e r m  

R e s i d e n t i a l  
C0n:iarc ial 

SO. 64 
$0.56 

Since  a s i g n i f i c a n t  oercent  of t h e  therms of 
n a t u r a l  gas which a customer purchases escape in 
the mnhstion orocess, the n u n h r  of u s e f u l  
t h e r m  is less tlm tne purchased therms. 
Therefore ,  t h e  orice of natural gas was adjus ted  
for the relative e f f i c i e n c i e s  01 r~atural .  qas ancl 
qeothsrml hea t ing  kfore agplyinq t h e  30 percent  
price reduct ion  for c;eotherml energy. Averaqe 
iieating e f f i c i e n c i e s  expressed as t h e  percent of 
u s e f u l  heat inq %hems tn total therms purchased 
were estimated at  75 percent  €or n a t u r a l  gas and 
160 percent  €or q e o t h e m l .  Adjust in9 the 
purchase prices of n a t u r a l  :3as for dies? 
e f f i c i e n c i e s  an6 applying ttie 30 percent  price 
reduct ion  set as Boise Geothermal's p l i c y  
r e s u l t s  i n  the fol lowing mximum prices which 
Boise Geothermal m y  charqe: 

Tme o€ C u s t a e r  P r i c e  per ~ k r m  

Resident ia l  
Carmercial 

S.60 
$.52 4 6 4  

The rninimum prices which 'wise Geothermal 
miqht chaqe depend upon the costs to nrcduce and 
d i s t r i b u t e  qeothermal water. Boise Geotbrml1s 
costs are heavily influenced by an aareement w i t h  
a d t i l l i n q  p a r t n e r s h i p  €ora& to produce m6. .sell 
water  to Bise GeothermL. 

\Cwn it t ~ ~ a m e  Wpqrent  t h a t  the Depixt,nerit 
of Enemy (!lOE) g r a n t s  to mise Geotiierml \muld 
n o t  be large enouqh ta c o n s t r u c t  the d e s i r d  
q w t h e r m a l  systen, p r t i c i p a t i o n  was sought  fron 
t h e  _nrivste sector. Sfter almost tm years of 
d i s c u s s i o n  and neqot ia t ions  with a number of 
e n t r e p r s n e u r s  and crmpanies i n  the p r i v a t e  sector, 
B o i s e  formed an agreement i n  August 1980 w i t h  a 
limited p r t r i e r s h i p  which agreed to 3ril.l t h e  
product ion ~~el ls .  Boise ' s  a q r m t  with the 
p z r t n e r s h i p  ( subsequent ly  r e f e r r d  to as the 
" u r i l l i n g  partnership' '  1 contained t h e  fol lowing 
main provis ions .  

1) Bise cjranted t h e  d r i l l i n g  p x t n e r s h i p  a 
30 year lease to the mineral  r i s h t s  to extract 
geothsrcn31 mter €ran the  proper ty  believed to 
encanpass the qeotherrlnl resource.  

2 )  The d r i l l i n g  par tnersh ip  agreed to d r i l l  
s u f f i c i e n t  wells to produce 2000 @I% 'i!he first 
w e l l  had t9 be a i l l e d  and tested within one year. 

3 )  Boise aqreed to obta in  c o n t r a c t s  €or the 
u s e  oE 2000 GPr4 of qe0ther;nal water and up to 
4000 !zM. 

4 )  mise acjrLled to purc'nase t h e  water from 
t h e  d r i l l i n g  p a r t n e r s h i p  at a 46 percent  discount 
frav the p r i c e  of n a t u r a l  gas i n  e f f e c t  when the 
water was ~urc'nased. This provis ion t i e d  the price 
of g e o t h e r m l  energy to natural gas prices. 

The tern of t h i s  agreement e r e  n e g o t i a t e d  
and agreed to with t h e  s p e c i f i c  inteJl t  of 
covpensat inq the d r i l l i n g  par tnersh ip  for 
i n c u r r i n q  ti!e r i s k s  inherent  i n  d r i l l i n q  wells to 
search  for an improver re5ource. 

By June 1982, the d r i l l i n q  p a r t n e r s h i p  had 
dri l led f o u r  e l l s  with  a combined peak p r d u c t i o n  
ca,wci ty  of a b u t  4,000 GW. Since it is a p r i v a t e  
e n t i t y ,  the d r i l l i n g  par tnersh ip ' s  i n v e s t i i n t  i n  
the p r o j e c t  is n o t  p u b l i c  information. l l - i  
d r i l l i n g  p a r t n e r s h i p ' s  total inves tnent  has been 
estimated, however, a t  about  $2.1 mi l l ion .  

Boise G e o t h e r m l  w i l l  purchase water fran the 
d r i l l i n q  par tnersh ip ,  d i s t r i b u t e  ana sell t h e  
water  to end-user custmers and allect and 
dispose of t h e  .spent water. %e total costs 
incur red  by Boise Geothermal w i l l  inc lude  four 
cost elements. 

1) Purchase Frun D r i l l i n q  P a r t n e r s h i p  - A t  
t h e  price of n a t u r a l  gas in effect a t  June 1982 
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and e x p c t d  to be i n  eEfcxt throuyh November 
1982, Boise Geothermal w i l l  pay the d r i l l i n a  
par t i le rsh ip  C.30 per therm equal  to 54 percent  o€ 
t he  n a t u r a l  Ips p r i c e  to m t m e r c i a l  customers of 
S .56 per therm. 

2) k p r e c i a t i o n  - T k  total inves tnent  i n  
the d i s t r i b i t i o n  and c o l l e c t i o n  pipedines  of 
s l i g h t l y  mer $2 m i l l i o n  w i l l  be amortize3 wer 
50 years with s t r a i g h t  l i n e  d e p r s i a t i o n  of 
S.?(I,O00 per year. 

3 )  mise Geothermal's expnszs €or b i l l i n g  
and adminis t ra t ion  are estirmted a:: $35,000 per 
year m n p r i s e d  of $25,000 labor and $lO,i300 
m terials . 

C o s t  it-s 2, 3 and 4 are considered f i x e d  
costs i n  that the, t&al dollar anount of these 
costs w i l l  not  vary with the amount QE energy 
delivered by the system. T k  per t5erm cost oE 
these  itms w i l l  depend upon the total t h e r m  
de l ivered .  Tee btal ,pr therm cost OE geothermal- 
energy is suninarizcrl i n  t h e  table helow for -peak 
flow rates of 2000 GPY and 4000 GPM. 

To D r i l l i n g  Par tnersh ip  $. 302 $ . 302 
Dsprecia tion . 036 .018 
E i l l i n g  & Administration .014 I007 
+bi ntenance .032 .016 

Totals $. 384 $.343 

As di reussed  abre ,  t h e  $.041 per them 
d i f f e r e n c e  r s s u l t s  €ran spreading the f ixed  costs 
of deprec ia t ion ,  b i l l i n g ,  adminis t ra t ion  and 
m i n t e n m c e  over a di f ' fe ren t  nunber of total 
t h e r m  de l iver&.  

The upper and lower bounds o€ t h e  price that  
E o i s s  Geothermal w i l l  charge its cus taners  for 
gmtl~errral have beem e s t a b l i s h e d .  I n  order ta 
tnotivate bui lding cwners to connect  tc qeothermal 
enerqy, t h e  P r o j e c t  Bard or' Control e s t a b l i s h e d  
a p l i c y  t h a t  geothermal energy should be at  
least 30 percent Mow t h e  price of n a t u r a l  gas. 
This  sets an upper l i i n i t  on Boise Geothermal's 
p r i c e s  a t  $.52 and $.60 r e s p e c t i v e l y  €or 
m m e r c i a l  and residential users .  

Eoiso, Geothermal also e s t a b l i s h e d  a p o l i c y  
t h a t  tile geothermal system should be 
sel€-su.q-mrting, i.e., revenues fran the sale of 
energy should cover a l l  costs. The lower l i m i t s  
on prices that m u s t  be charged are the costs t h a t  
Boise Geothermal w i l l  i n c u r  to purchase water 
€ran the d r i l l i n g  p a r t n e r s h i p  and distribte it 
to end-users. This cost was estimated a b e  at 
$.38 or $.34 per therm depending upon t h e  volm 
of mter sold. The fol lowing table summarizes the 

range with in  which 
f i n a l  pr ice .  

PRICE 
K)ISE 
FIhIRL 

Boise G e o t h e m l  w i l l  set its 

Per 
TkEIl 

WI,W~I PRICE - set at 30 r x r c e n t  
helm n a t u r a l  qas prices. ....... $.52 

!4INLVUN PRICE - to COIrCsr a l l  msts 
ta purchase and distribite 
mter........................... $.34 

Canparison of t h e s e  .mxirnim and minimum prices 
i n s i c a t e s  that Boise Geothermal should not, lave 
rnuch d i f f i c u l t y  i n  s e t t i n q  prices which w i l l  cover 
a l l  rxxsts and which w i l l  still offer a s i g n i E i c a n t  
i n c e n t i v o  for h i l3 ing  clwners to conver t  to 
geothermal mer? y . 
I ~ ~ E ; ' I ' l 3 G  Sl'KA'J!FX;Y 

Concurrent ly  with the t e c h n i c a l  auld economic 
analyses, Boise Geother,m?. i n i t i a t e d  a 
comprehensive marketing prcqram. The purpose of 
t h i s  effort was tcJ ensure that end u s e r  c o n t r a c t s  
to purchase qeothermal energy m u l d  he f i n d i z e d  
by t h e  1982-83 beat ing season whem t h e  system was 
ready to begin d e l i v e r i n g  hot water. This 
marketing p r q r a m  i n c l u r k l  t h e  fol lowing 
activities. 

1) P u b l i c i t v  - In order to m k e  t h e  g e n e r a l  
2 u b l i c  aware OE Boise's geothermal program, a 
large number of press releases, r a d i o  and 
t e l e v i s i o n  presenta t ions ,  and speeches to var ious  
local groups .ere m d e .  

2 )  Building Surveys - Each h i l d i n g  i n  the 
downtown core arsa was careEul ly  surveyed to 
deter.aine if conversion to g e o t h e m l  energy 
appeared practicable. ' . e  mers of a b u t  150 
bui ld ings  for which retrofit appeared feasible 
rece ived  a letter which asked i f  the m e r  *Jristec3 
to bp, included i n  t h e  p l a n s  for a yc20thermal 
hea t ing  district. Almost all  of t h e s e  mers 
expressed an i n t e r e s t  by s igning  and r e t u r n i n g  t h e  
letter. 'Ib a u r e a t  e x t e n t ,  t h e  p i p e l i n e  r o u t e  was 
designed to .serve these b i l d i n g s .  

3)  k t t e r - O f - I n t e n t  - A l e t t e r - o f - i n t e n t  was 
s igned  wi th  i n t e r e s t e d  bui ld ing  mers. Boise 
G e o t h e r m l  guaranteed to d e l i v e r  water a t  170 
degrees  F a t  a price a t  least 30 percent  below the 
price of n a t u r a l  c3as. TLie bui ld in9  mer ind ica ted  
h i s  or her i n t e n t  to conver t  to geothermal energy, 
i f  conversion t u r n e l  o u t  to be t e c h n i c a l l y  and 
econanica l ly  feasibile. A t  June 1982, 45 downtown 
b u i l d i n g s  have siqned l e t t e r s - o f - i n t e n t  o u t  of a 
total of 142 bui ld ings  for which conversion m y  
be feasible. The l e t t e r s - o f - i n t e n t  which do n o t  
c o n s t i t u t e  a legal o b l i g a t i o n ,  pranise tha t  Boise 
Geothermal w i l l  n o t i f y  h i l d i n g  m e r s  s i x  mnths 
before corrrpletion of t h e  p i p e l i n e .  

4 6 5  
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enqin:a?ril?c; consul t ing  \ere prcwicied tn sane 
b i l d i n q  w n a s  to t l e t a n i n e  if conversion tias 
t e c h n i c a l l y  f e a s i b l e .  

4) Free Corisultation - a few *hours ot f r e e  

5 )  Site S p e c i f i c  Study - For a €ew, very 
larqe i m i l d i n j s ,  a mmprebensive t e c h n i c a l  and 
sconanic  f e a s i b i l i t y  s tudy vias cocnpletd.  I n  
a d d i t i o n  to a orelimirlary desiqn,  t!is s t u d y  
AlWed: (1) tile investment requi red  to conver t ,  
(2) the anriual sav ings  i n  the k u i l d i i q ' s  h t i n q  
b i l l ,  and ( 3 )  the rate of r e t u r n  m the 
investnen t under var ious  f iaancinq a l t e r n a t i v F s  . 

Bv June 19U2, m n y  d iscuss ions  h2ll becn k i 6  
w i t h  t h e  mers of mny r i i f f e r e n t  types of 
t x i l d i n q s .  yVitb respct ta p t e n t i a l  use of 
q e o t h e n m l  merqy, bui ld inqs  s e e n  to €all icto 
several d i f f e r e n t  categories. 

I;?ach b i i l d i n g  present ;  's i i r i i - p e  conbinat ion 
of c h a r a c t e r i s t i c s  which inf.luencc3 the potential  
for r e t r o f i t .  Four dolnirlant categories merqed 
from the mny d i s c u s s i o n s  and analyses .  

1) Conversion n o t  t e c h n i c a l l y  feasible - 
many hil.dinqs have heat ing systems, such as 
electric keba3rc3 h e a t e r s ,  which cannot, he 
r e t r o f i t t e d  for geother lml  energy. 

2) Gooct e x i s t i n ?  system - soms huildincis 
have hlzatinu system2 which could ke converted,  
b u t  their .mer5 are not  i n t e r e s t e d  beclause the 
e x i s t i n ?  system cperate . s a t i s f a c t o r i l y .  

3 )  k l r ~ ~ d v  improved e f f i c i e n c y  - sme 
l m i l d i n p  lnve achiever! a igniEicant  hnpravenent!! 
i n  heat inu e f f i c i e n c y  m r  the last severs1 years 
and the adiditicml savings  p o s s i b l e  wi th  
geotlieriral enerqy does riot h e r r a n t  L!e requird 
inves tnent .  ~31: eminple, one larqe oEfice 
bui ld ing  i n  Boise with over 200,000 square f e e t  
of floor space has achieved a 50 p r c e n t  
reduct ion in  the numixr of therms oE n a t u r a l  qas 
used &pr degree day between 1976 and 1981. 41.~0, 
many of the publ ic  .schools i n  mise have achieved 
dramatic irnprovw,ents i n  heat ing er ' f ic iency by 
imkinq a l a r q e  number of ininor opera t ing  
improvements. It  is d i f f i c u l t  to m i w i n c e  a 
bui ld inu  =mer b> i n v e s t  S100,UOO to save 30 
percent  on h i s  or her heat ing b i l l  a f t e r  the san= 
brier ?-CIS j u s t  ruluced the heat ing  b i l l  by 5b 
percent  with p r a c t i c a l l y  no investment. 

4 )  Conversion or replacement m n d a t o r y  - 
some older kui ld ings  with i n e f f i c i e n t  b i t i n g  
s y s t e m  k v e  expriencd such large i n c r e a s e s  i n  
t h e i r  k a t i n g  h i l l s  over the past .several years 
t h a t  t h e  w n e r s  feel mpelled to conver t  to 
g e o t h e r m l  ener3-v or completely replace t h e  
e x i s t i n g  s y s t m .  Conversion to yeothermil  energy 
also appears desirable for m n y  of the commercial 
and r e s i d e n t i a l  'mi ld ings  which are being 
renovated near 8oise's tiawntom core area. 

Vavinq Feveral of t h e  . h r q e ,  downtown 
m n n e r c i a l  h i l d i n g s  conver t  to geothermal was a 
high  p r i o r i t y  for Boise G a t h e r m l .  Ti?e large 
' a i l d i n g s  would be v e r y  c o s t - e f f e c t i v e  c u s t a n e r s  
because they wuld u s e  a r e l a t i v e l y  hiqh voluw 
of water ccnqxred to the required investment to 

br ipg  t h e  p i p e l i n e  +a tile buildinq.  In a d d i t i o n ,  
hiqh w h l i c  v i s i b i l i t y  w u l d  r e s u l t  fran having a 
lame, proninant  buil.3inq convert. Giscussions 
wi th  mers oE h r g e  I=uilf!irqs, however, reveal& 
scv2ral obstacles tc, conversion to qeotkermal . 

' L ' k  m a t  serious m r k e t  inq o b s t a c l e  wflich 
~ w s t  k overcane appears t-, he t k  rrarceived r i s k  
i n  convert ing to cpotherinal enerqv. Wi ld ing  
cnlners ixlieve that ?l=tricity an-3 n a t u r a l  qas 
w i l l  be a v a i l s b l e  i n t o  the foreseeable f u t c r e .  The 
bui lding m e c s  are n o t  c e r t a i n  t h a t  q e o t h e r m l  
enerqy w i l l  t~ a v a i l a b l e  f o r w z r .  Yaw long will 
t h e  e l l s  cont inue  t D  pmduce? Hm do VJE! ~ O V J  that- 
the temperature m n  ' t &o!> ovcx t!ie yezr-s? an0 
~ i 3 . 1  my for and drill new *ells if the e x i s t i n g  
wells fail? h%at a i n u t  the bad &or €ran t h e  'not 
water? N m ' t  the water corrode  our  h%:tincr system? 
h i l l  the c i t y  have enough mnejr to keep t h e  
p i p e l i n e  repa i red?  These are the tpes of 
cruestions asked by h i l d i n g  C J L X I ~ ~ S .  %me of t'he 
perceived r i s k s  appear  mstly motional and cannot 
'e ef Eect ively addressed with purely rational 
answers. PSI important. t z c h n i c a l  r i s k  is d i e t h e r  a 
gmFhermal heat ing  s y s t e n  i n  a large buildinq w i l l  
achiev? +he jlrajicted w r a t i n q  e€f ic iency .  If the 
hea t ing  systm e x t r a c t s  only 40 degree!! F fran t h e  
Cjmtlier~ml water rather than the asw1med 53 
deqrees F, then 20 percent of the purchased therms 
will- r m i n  i n  the discharge  water. 80 a c t u a l  
experience with qeo the rnd  conversions i n  large 
bui ld ings  appears available to pr917e that the 
projec ted  e f f i c i e n c i e s  w i l l  occur. 

F inancia l  r i 4 c  is also an i m p r t a n t  obstwle 
to conversion to : ieothem~al  energy by thz l a r q e  
h i d i n g s .  With t h e  c u r r e n t  hiqh i n t e r e s t  raks ,  
achieving a s a t i s f a c t o r y  I n t e r n a l  a t e  of Return 
( I R R )  and a fast anoiqh paybac'~ hemes di f f icu l t , .  
Far sxample, and IW of a b u t  18 Lpercent and a 
p a y b x k  pried of f i v e  years were predic ted  for 
one  1arTe tmil'dina. lbese wr2 a f t s r  t h e  
Geothermal Investment Tax C r ? d i t  and tile Econcmic 
Recovery Tax A c t  of 1981 provis ions  for 
accelerated deprec ia t ion .  Compared to o ther  
investment a l t e r n a t i v e s ,  such f i n a n c i a l  
performance is hardly s p e c t a c u l a r  and t h e  bui lding 
owners ask queqt ions  l i k e ,  "what if your cpera t ing  
costs a m  higher  or *what guarantee do I )lave that  
the price w11 I t i n c r e a s e  faster than expect&?" 
These marketing obstiicles pertain m s t l y  to large, 
cormcia1 bui ld inus .  A nunber ot rssidences i i i  
t h e  iJarm Spr inqs  iuater District have converted to 
qeotiiernral energv i n  the last few years. Most ~f 
t h e  mers  of t h e s e  res idences  have esperienced 
favorable  r e s u l t s  and they arz q u i t e  e r i thus iss t ic  
a b u t  use a€ g s t h e r n n l  energy. 

A t  June 1982, mise Geothemal  is about  to 
begin cons t ruc t ion  of a o i p e l i n e  tm distrihte 
geothermal water tn downtown Boise. Pr ic ing  and 
cost a n a l y s i s  i n d i c a t e  that geothermal water can 
be sold to custcmers  f o r  considerably less than 
n a t u r a l  gas. For a n u w k r  of reasons,  however, 
many bui lding umers are r e l u c t a n t  b convert  
t h e i r  p s i s t i n g  space heat inq  s v s t m s  to use 
y e o t h e m l  energy. 
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