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 ABSTRACT -

S Energy dJ.verSJ.flcatlon is a dlrect result of thej' i
]*recent energy crisis. Many communities in the Unlted,,
 States have changed their current utilization of natural
~gas to geothermal energy. Geothermal Energy is the
. earth's internal heat. ‘Through several forms of
- geologic processes, this heat can be used in the form of = .
 steam or hot water. Geothermal hot water is currently.aﬁg SR
" being used 'in San Bernardino Callfornla.. . The Ssan . - =
- Bernardino Mun1c1pa1 Water Department uses this heat' in
the form  of district heatlng - Several buildings and
process use the heat in lieu of natural gas heating.
The sav1ngs that these fa0111t1es are experlen01ng range
from 15 percent to 50 percent in energy bllllngs., These
~savings are based on the San Bernardlno Geothermal |
Pr1c1ng Pollcy ' ‘ . :

There have been no attempts to use policy analy51s
to evaluate the pricing p011c1es' now used in  the
‘Nation's geothermal- heatlng districts. Through the use
- of policy analysis, this progect identifies and analyzes

- the development of San Bernardino's current geothermal
- pricing pollcy, describes the current pricing. pollcy,
- evaluates its strengths and weaknesses, and proposes a
~ new pollcy based on the flndlngs. ; ‘

. The San Bernardino Geothermal PrlClng Pollcy was

.~ found to have many strengths and few weaknesses. The
.. . strengths were dlrectly attributed to its flexibility in

 giving preferential treatment to customers who use the

- geothermal energy more efflclently ‘The weaknesses were.

~.a result of the policy not allow1ng the Board of Water

Commissioners the authority to- reevaluate the geothermalf

',prlce more often than ‘once a’ year. '

L Pollcy analys1s was used to- develop a’ set Aof
o criteria that would measure the effectiveness of several -
- ‘different variations of the San Bernardlno Geothermal - -
. Pricing Policy. = .. The flnan01al impact = of each
alternative pollcy was estimated by the San Bernardino
. Municipal Water Staff who operate - the Geothermal:
. District Heatlng System.f The criteria scores were then
'graphed agalnst the financial 1mpact on a -scatter
-~ diagram. - This' allowed the. selectlon of ‘a more preferred s
- . policy that could be used in the San Bernardino
- Geothermal Heating District and similar geothermal

" heating districts. - - g ST A Lo
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| INTRODUCTION

Geothermal Energy

'”,ﬁphas-attempted to d1vers1fy '1ts _energy sources‘,nynergy_ﬂm 2

:~diversification hasi led to the utilizationv,of.'non—'v»

Hficonventlonal energy .sources.iu[j" Examples :”bf,* thlsh'ﬁ
'ldlver51flcatlon include: synthetlc fuels, w1nd drlven'
hi, generators and natural geothermal energy :vPerhaps the

‘];most_mrsunderstoodv‘energy source of ‘all ‘is that of
};:geothermal éhergyj v‘ The term geothermal is- derlved from,
:hthe Greek words geo meanlng "earth" and thermal,meanlngr
b"heat." As thlS deflnltlon 1nd1cates, geothermal means<'

u;heat from the earth..

In response to the energy CrlSlS, the Unlted States*-hd”*

Geothermal energy 1s the earth's 1nternal heat..fithiy o

"is known that the temperature w1th1n the earth 1ncreases

.w1th 1ncrea51ng depth, - Moltenv rock _at temperaturestbbx'

B between 1300 and 2200 °F is thought to ex1st 60 mlles*.‘

u,ifbeneath the earth's surface. l Through. several forms of_;':”

‘geologlcal processes such. as fractures and, natural. heat'

”ﬁconvectlon, thls heat resource, 1n the form of hot waterf'

”uor,steam,k can be found near or at the surface of the}""

aeearth : There are several of ‘these geothermal resourcesief'

flocated 1n the Unlted States.‘r Accordlng to the u. S.tf
eologlcal Survey ."approx1mately 60 percent of the known,y

'Vand proven geothermal resources 1n the Unlted States are'



i iiln_ Callfornla "1

The consumptlon of geothermal fenergy is currently:rf“:”lﬁi

”nﬂf*Carrled out by two processes. These processes are known;l“*

”‘ﬂas 1nd1rect and dlrect consumptlon. Indlrect consumpt10n~7jf

of geothermal energy ‘1nvolves the conver51on 'of 'the

"ﬁ_f natural geothermal heat into electr1c1ty through the usetffﬁ@n SO

]of a generator or other mechanlcal dev1ces. The process‘*‘7 o

'yof dlrect ' consumptlon (otherw1se known _as dlstrlct'v |

heatlng) 1nvolves the mov1ng of geothermal energy from its -

: ,‘source in the. form of steam or hot water through plpellnes”

'g,to another locatlon where the heat and/or fluld 1s then?

ﬁ7g1energy.‘

'7'consumed dlrectly-, Dlstrlct_heatlng sYstems~produce heatbir_

-:centrally, then dlstribute ith to 1nd1v1dual bulldlngs.f
_through a system of 1nsu1ated plpellnes.. Sources of heati
"nfor dlstrlct heatlng can come from fos511 fuels, 'waste-b

theat from power plants, solar energy_ and geothermal

The largest dlrect-use-“ygeothermal’district.heating'

: foSystem in the, Unlted States“"iSyfin'.San Bernardlno{ﬁ

v"fi*Callfornla.‘ It 1s managed by the Clty of Ssan Bernard1no*

[f‘Mun1c1pa1 Water Department ‘ Thls system utlllzes two_'

’:*fgeothermal hot water wells whlch ‘pump approx1mately two

»\fmllllon gallons of hot water' each day to prlvate andm

lffpubllc bulldlngs.”;.;The heat ‘and water used by eachf»

e . 1Gregory A. Daneke and George K. ‘Lagassa, Energy‘
‘Policy and Public_Administration (Lex1ngton MA.: o

"T*QLex1ngton Books, 1980), 112.



2bu11d1ng are metered and bllled by the .water' utlllty

”aﬁgbulldlng owner pays a geothermal blll.» The complicated,?

iTherefore, 1nstead of paylng “a natural gas “bill, the |

3f[ikey to 'maklng the san Bernardlno' Geothermal Dlstrlct

' Heatlng System (SBGDHS) a success does not 11e solely w1thr
':Lthe englneerlng of the system but also w1th the settlng ofv;f
”'ibthe retall Prlce of the geothermal resource.. :1The ﬁﬁ
”technlcal dlfflcultles of exploltlng natural geothermalﬁ
'°'energy have been addressed in the ex1st1ng operational
h geothermal heat;ngrdlstrlcts. Conversely, theyflnanc;ald
',problems of ‘the direct use geothermal» indnstry‘ are _
?’rdlfflcult to solve. ‘ » B B | F.AFV
'~ Many of the municipal geothermal‘systems, including

"San Bernardlno, are not "operating in'the’black;“.;There'

are several reasons for thls phenomenon. Many of. the
© reasons are 1ns-t1tut1-onal in nature. + One of the major

;51nst1tutlonal problems appears to: be the IPrlClng' POllCYn

'ngused to set the optlmum reta11 prlce for the geothermal

-_resource; Accordlng to one observer,, "The relatlvetf

~ success of many geothermal prOJects dlrectly correspond to.ff

i_the marketing effortsj (ofvyrthev' heatlng dlstrlct':f@77¥7ff5h

“;nqmanagement "l rhe prlce of the resource dlrectly affectsﬁ‘gff&w-""

: QV.the marketlng efforts ofg the dlstrl9t-_heat1ng gstaff.:ﬁ””hwvjv

er. Joeseph Stejskal 1nterv1ew by author, March.;"

‘1989 San Bernardlno Callfornla. '



cTherefore, the pr1c1ng of the geothermal resource Plays anp*j'f”

llmportant role 1n the success of the geothermal heatlngf7f

;dlstrlct.,}

”Pricinqvéi‘éeothermal Energy As A Public*PolichIssuei

- Municipal geothermal utilities are currently being"

3;f;financed and/or - promoted ,by the Callfornla h Energyjt’l

7~Commission-(CEC), the Department of Energy, “the Washlngton'

‘ZQeState’Energy Office, the Oregon Department of Energy and

B the'New ~Mexico Physical Sc1ence_ Laboratory. Wlth. the,
.financial contribntions of'-these governmental offices,
utthere isa grow1ng need to analyze the issues that 1mpactf:
tthe,pr101ng of geothermal energy in public geothermal'
district heating* systems, ~ There - have been attempts to'
y document the current pr1c1ng trends of geothermal energy
tln the western states. . However, there have‘ been 'no"r
h51gn1f1cant attempts to 1dent1fy the pr1c1ng pollcy that

"adequately 1dent1f1es the optlmum retall prlce of dlrectly »

:nfconsumed geothermal energy Slnce there are no systematlc-‘

"‘guldellnes to"fa551st ; thej’ developers v’of{v mun1c1pal"

“'avfgeothermal dlStrlCt heatlng systems, the wheel of pr1c1ng_

",f,gthe retall energy must be recreated each tlme,'w1th the‘

'“;'rlsk of over or under prlclng 1ts real value.' The pr1c1ng‘s'

”ﬁdwof retail- geothermal energy can be an‘expen51ve and time

vfconsumlng effort A Wlth ‘fthe Current “expansion -‘th-i

'.geothermal dlstrlct heatlng 1n the coastal states there is




" optimum pricing policy for direct use ge

"FISOld by the San Bernardino Water Departn

. to béar on sodiety's problems, policy ar

‘a need for a policy to price retail geothermal enefgy;

Project Objectives

| This research project will>identify,aﬁd'analee the

development'of San Bernardino's current priéing pblicy,

describe the current pricing policy, evaluate its

- strengths and weaknesses and, if necessary, propose a'hew_

~pricing policY. Other municipal geothérmal ' district ‘

heating system pricing policies will be compared’ and

evaluated with the pricing policy that is currently being

'applied in. the . San Bérnardino Municipal Geothermal

Distfict Heating System (SBMGDHS). The other geothermal

pricing policies will serve as alternatives to San

Bernardino's pricing policy in the final analysis and

~policy development‘éections of this research project.

Policy Analysis
} To achieve these 6bje¢tives, this research project
:Iﬁill ﬁtilize policy analysis methods t§ determine ah
,othermél eﬁefgy
lent and similar j
1fpublic‘ge§thérma1j.distridt heating systems.
-‘;anélysis attempts "to bring modern science and‘technblogy

1alysis searches

" Policy

~for feasible courses of action, generating

marshaling evidence of the benefits and ot

  ;that would follow their adoption and img

‘information and
her consequences

»lementation, in




~~fadvantageous actlon.f'1 " Policy analysis"can"aid :hmdthev

Adj:ndlscovery and selectlon" of better objectlves '_and;_73‘jt,,a

,::‘alternatlves leadlng to the solutlon of a problem "Inf SRR

pr1nc1ple, policy analys1s can help in any area whereh

‘7"»‘b_de0151ons are to be made or pollcy determlned "2 Pollcy

”J'dd;fanaly51s is ‘the utlllzatlon of 1n51ght ‘and judgement and

vldlncludes the examlnatlon of a pollcy by breaklng it down.
into parts (i.e. suboptlmlzatlon) and the de51gn1ng and
,vanaly51s of new alternatlve pollc1es |
Pollcy analy51s generally follows five steps.’ The
-~ first step in- pollcy analy51s is to determlne the goals orf.
»objectlves that are de51red. The goalsrofvthls research_
;projeCt‘are to evaluate"the san :Bernardino‘ Seothermal
Pricing Policy and to develop'a better proto—typedpricing
policy. The second sstep‘ would be the development of r
alternative pOliCies.‘ Forvexamplef,an alternative‘woulddb

be some varlatlon of the current geothermal pr1c1ng pollcy

Tnorder to help the policy-maker choose the most - =

'used 1n San Bernardlno. . The thlrd step 1n pOlle ana1y51s’"h’

is the development or 1dent1f1catlon of a model 1n whlch,-kff

:“_the alternatlves can be evaluated For 1llustratlon,’the td‘

o ffmodel in thls research prOJect w1ll be the San Bernardlno:had’ir'd

whf”Geothermal Dlstrlct Heatlng System | The fourth step 1n'fﬁﬂff7"~'

1Edward S. Quade, Analys1s for Publlc De0151ons,_2nd
 (New York: North Holland 1984), 5.

2Ib1d. , 14,



. policy analysis is the estimation'of,the'impacts of eaoh"

" alternative if implemented. The-impaots oould bereitherv

'axfflnan01a1 social' or. both. The flnal step 1n pOllCY»

analy51s is the selectlon of the best alternatlve based on;v
' some sort of criterion or criteria thatvwould order the
,_1mpacts from least preferred to most preferred” The'
-crlterla can be developed us1ng the 1nformatlon from the:
:evaluatlon of the strengths and weaknesses of the current
policy. , ,
Policy_analysis is a powerful ~tool that canv be
-applied‘to resolve several types of social andlpolitical
issues. HoWever; ’policy analysis is not a perfected
discipline. Policy ana1y51s can be 1ncorrectly applied to
'justlfy a de0151on that has already been made. Public
policies are also difficult to evaluate. ,The problems
they address arefusually "wicked" in nature. The problems
have no definite ‘answer: or solution. The best answer
‘cannot be judgad to;be true or false but good or bad.
!‘“There may be neither an immediate nor‘even an ultimate
vﬁ test of a solutlon-the set of potentlal solutions may seem_‘

”fendless,»every problem is essentlally unlque and is a

:ﬁ_fsymptom of another problem nl

Pollcy analy51s will never be a ... purely rational,

 l1pid., 9.



coldly objectlve,'sc1ent1f1c ald to dec151on—mak1ng thatj
:w111 neatly 1ay' bare the isolutlon to every' problem toja

'whlch 1t 1s applled "1 Many publlc de0151ons must rely on;

"1ntu1t10n and sound judgement. However, pollcy analy51sﬁ
'can a551st the dec151on maker 1n maklng the f1nal dec1s1on"nx
htﬁfof not changlng anythlng, Oruvselth;ng ténf_alternétlvef R

'fwfcourse of actlon.c'

POllCV Ana1v51s Methods-’d

This research prOJect 1nc1udes an ana1y51s of the San
'»,Bernardlno geothermal dlstrlct heatlng system pr1c1ngth
',Pollcy , The analy51s w111 1nvolve the 1dent1f1catlon ofh;~x
’-e‘several alternatlve geothermal pr1c1ng p011c1es. . U51ng‘
| pollcy analysxs, ‘the alternatlvesvw1ll then- be'analyzedvto-
determlne thelr p0551ble p051t1ve and negatlve 1mpacts 1f'
1mplemented in San Bernardlno. The-p051t1ve~and negatlve
.1mpacts of each p0551ble pr1c1ng pollcy will . be evaluatedfv
‘.u51ng a spec1f1c set of criteria. kThe pollcy that best;v
meets the = selection scriteria wiil be ,recommended forj
'adoption in SantBernardino;‘ o y g |
‘ ‘Standard text documents, rtlcles,“ 1nterv1ews- andrfgh.

surveys were used to gather “the necessary 1nformatlon to?ﬂﬂ?“A ”

tscomplete the prOJect objectlves" The tyPes of text usedn;ff'
”to complete th1s research prOJect were orlented toward51?:

dthe subjects of publlc pollcy ana1y51s ‘ ba51c researchf};h\fmi”

~ ltpida., 11.



:'f?fmethods and general/techn1cal geothermal englneerlng The:ﬁ':

wnfdocumentatlon rev1ewed 1ncluded'v profe551onal geothermals“" B

]gllterature, fea51b111ty -studles of varlous'e publlc,ﬁfa»°i~7'

.idgeothermal dlstrlct ‘heating systems and. varlous pr1c1ngx
-'strategles of many publlc geothermal dlstrlct heatlng>‘
.. ..systems. Several personal and telephone 1nterv1ews werej
2 sqnducted_with the operators and nanagers' of 'the.San
chernardino Mﬁnicipal >Water Department “the Boise
" Geothermal Heating District, the Klamath Falls Geothermal
o Heating District and the ,Susanville Geothermal Heating
District. 'Data on geothermal pricing policies were also
»obtalned from the Oregon Institute of Technology/Geo-Heat

Center, the California Energy Comm1s51on and the Oregon

Department of Energy.

Limitations and Constraints

ThlS pollcy ana1y51s of pr1c1ng "geothermal energy is

11m1ted to publlc geothermal district heatlng systens.

The San Bernard;norMunlclpal DlstrlctaHeatlng System is

*.e”the"medel used'in the‘analysis' Specific criteria are,

"therefore, developed around the San Bernardlno Munlclpal'

'dfyGeothermal Dlstrlct Heatlng System.



- PRICING GEOTHERMAL ENERGY IN SAN BERNARDINO

History’gﬁsGeothermaleEnerqy_lg~San”Bernardino:fffﬁ'ttP

The re51dentsv of San .Bernardino‘.haye’vknown the
“existence of a geothermal resource within the city 11m1ts'
‘“ffor over avhundred years.l ‘Wlth ‘the" San Andreas fault onu'
_tné north side'and the Loma Llnda and San Jac1nto faults
‘on the south side, the City of San Bernardino is 1acated
over a very large'geothermal resource. The faults allowy
vast amounts of ground water to be heated through natural
‘;convectlon, frlctron and pressure between the contlnentalﬂ

‘plates. | | ,

The res1dents of San Bernardlno have been enjoylng
this geothermal resource for‘at least one.hundred years.
What is now the Inland Center Mall, used to be the Urhita
.yHot Springs, a place where residents could enjoy relaxing
h,in_geothermal water;d Still’existing are‘the steam caves
"alocated under the old hotel at, ’what is inow, Campus -

uCrusade for Christ. "The steam caves have been en]oyed by
'1rthousands of people for over 50 years n2 | ‘

' Geothermal energy  has not . always been used just fork‘

h‘;hpleasure. Geothermal energy has 51gn1f1cant 1ndustr1a1:h::%

L 1Mr. Harold Willis, 1nterv1ew by author, March 1989
\San Bernardlno, Callfornla.

LS 2Mr. ‘Gary Culbertson, interview by author, January
,j_1989 San Bernardino,. Callfornla.

-10-




'”fuses as well. For example, in San Bernardlno "the

~}fBase11ne Laundry has been us1ng geothermal energy for over'y‘

;jforty years "1 Oon. a larger .scale, the San Bernardlno .

ﬁaMun1c1pa1 Water Department has been developlng commer01alt
‘geothermal energy since the late 1970's.

" The SBMGDHS'was first conceived in 1979. Under the -

‘rilfdlrectlon of the Board of Water Comm1551oners (BOWC), he’_”f":““d

'staff of the San Bernardlno- Munlclpal Water Department '
| investigated the use of geothermalb energy at the Waste
Water Treatment Plant. The BQWC'decided to construct a
demonstration geothermal project nsing vDepartment of
_Energy (DOE) fUnds to. investigate the geothermalhresource,d
and Callfornla Energy Comm1581on (CEC) funds to construct
rfthe 1nfrastructure requlred 'Wto ~ use 'the geothermal

‘.resource. The 1nfrastructure cons1sted of flve geothermal

"fmonltorlng wells, one '"purchased" geothermal productlon

~ well from the Meeks and Daley Water Company, and bulldlng_,vvm'

_retrofits for several offlces at the Waste Water Treatmentvj;

_;Plant for the Waste Water Treatment Plant anaeroblc
ddlgester, and for the Rlver51de/San Bernardlno Blood Bank
’and the San Bernardlno An1ma1 Control Shelter. Flgurerlﬂlslh

j:a nap rshowlng_ithe’ conflguratlon_‘of vthevpgeothermal”“w

1vdemonstration project.

, 1Mr. Harold Wlllls, interview by author, ‘March 1989
~San Bernardlno, Callfornla.

-11-



 Figure 1.

.Map-of~thejSan‘Bernardino waetefWater‘f
Geothermal Demonstration Project

Source: San-BernardinofMunicipal Water Department{

According to Mr. Harold WllllS, Water~CommiSSioner['

r7the successful completlon and operatlon of the Waste Waterz

1f'Geotherma1 Demonstratlon PrOJect 1nf1uenced the BOWC tO’I"

'prursue the development and constructlon‘iof"a' larger

” geotherma1 dlstrlct heatlnq system.lx‘ The BOWC dlrected:'z'uxbv

'rgthe staff ti 'evaluate ’the potent1a1 success'"bf'fa;ie;ijkq

'frgeothermal dlstrlct heatlng ,system in San Bernardlno,jf'“y |

"?~Ca11forn1a. Several contractors famlllar w1th dlrect useff

”g”rgeothermal energy were retalned to as51st the SBMWD stafff”h'P

Llibiq.
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in a feasibility étudy. The study cdmmenced'ﬁn May,'1981,
 and was completed in February, 1983. The‘sthdy_donéludéd
»that a geothermal project was L economicaiiy feasible,
~and can be constructed and operated in a ébSt effective

manner. "1

Organization of the Geothermal Heating Utilitv

There are severai ways in which a geothermal sYstem
can be managed and structured. The following are the ones
proposed most frequently: The first structure could be a
city acting through its public works depaitment. Fdr a
example the City of Boise, Idaho operates its Geothermal
District Heating System tﬁrough the City'siPublic Works
Department. The City Engineer is the systemsfmanager.

The second structure could be a community energy
authority. Californié law permits a town %o indirectly
create a legally distinct subsidiary distriét known as a
Community Energy Authority - (CEA). Under; 1984 state
legislation, counties and cities hay estabfish CEA's to

plan, COordinate, construct and/or operate‘eﬁergy projects

for the purposes of encouraging = conservation and

lcalifornia Energy Commission, Feasibility of
-Geothermal Direct Use Application in San Bernardino,
California, Final Report (Sacramento, CA.: Office of Small
Power ‘Producers, 1983), 1i. . |
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“efficiency, and m1n1m1z1ng energy prlce ‘increases."l

~ The thlrd ‘structure could be a munlclpal ‘utility

dlstrlct (MUD) As an alternatlve to supplylng geothermal
h‘energy through a 01ty department or 1nd1rectly through a
CEA sub31d1ary dlstrlct, a c1ty could.]o;niw1th a water
district to form a municipal utility district. Similar to
- _aICEA an ‘MUD would . be a distinct' legal %entity of a
community. However, unlike the CEA, the ﬁUD ~would be
governed by a board of directors who repre%ent the city
and the water dlstrlct 2 |

The fourth could be a heating district worklng under
the authority of another public utility such}as water. It
‘was the Board of Water Commissioners who saw the potential
advantages of developing a geothermal heading district
‘working under the Municipal'Water Departmenté The reason

- organization
|

was that the Water Department had the resoanES to develop

for using the Water Department as the parent

- a heating district. The Department also had an immediate

current appllcatlon for the Heatlng DlStrlCt. _The waste
water treatment plant offered the Water Department a large

geothermal consumer, for example the anaeroblc dlgesters‘

dFurther expansion of the heating district had advantages".

. . , _ [ ' :
R lcalifornia Energy . Commission, =~ Mammoth Lakes
_Geoheating Report (Sacramento, CA.: Office of| Small

'~ Power Producers, 1989), 27. ;

21bid., 28.

|
1
I
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“hﬁfrevenues w1th1n the C1ty of - San Bernardlno.'

fthat were essentlally ‘twofold. " The flrst advantage was

”‘effectlvely serve the 01tlzens of San Bernardino. erhen

! . -
,j>01tlzens could lower there utlllty ‘bills 'and keep thev L

The San Bernardino Geothermal Dlstrlct Heatlng System.t

vt{ls owned and operated by the San Bernardlrm>rMun;01pal -

"lWater Department. A clear descrlptlon of the Water -

b'}tDepartment Management structure 1s requlred to'understand .

y

f?ﬂthe development of the pricing POllCY Of geothermal energy‘

.A.1n the San Bernardlno. The San Bernardlno City Charter

tvglves the Clty the authorlty to control the distribution
¢of water and-heat. The'Water Department in San Bernardino '

is gulded by a five member Board of Water Commissioners

tfthe expans1on the Water Department could experlence. fThe;fFfTT;Vf;

‘,second advantage,vand most llkely the most 1mportant,,was_yéifjg;~f

i,that another utlllty could be developed »that';would;:i‘

"b;who are app01nted. by the Mayor.v The Clty _CounoiJ.foanf:r

Femove a Water Comm1ss1oner w1th a 4/5 VOte- ~ Other than
) | : )

. ° . this relatlonshlp, the ‘San Bernardino Municipal Water

'GTyDepartment has no other management’ties to the.Cityyof San

A’ffqagency of the Clty,

‘”-‘;Bernardlno. The Water' Department _is“ a - semi-autonomous L

The BOWC is also respons1ble for the San Bernardlnomafff”'””

Waste Water ; Treatment | Plant e Water and Geothermal ft”:

."“a‘fa0111t1es. The management of SBMWD 5is‘ headed by a~f-5+~=

”‘manager and threevdlrectors.v These four pertons serve at"‘”




/”cd1v151ons w1th1n

fthe w1ll and pleasure of the BOWC,_

‘*ffanswer to the manager,

SBMWD

“'treatment plant

englneerlng/constructlon and malntenance.'

'f”englneerlng/construct1on and malntenance

e for the SBMGDHS..

flnance

Flgure 2

The d
are respon51ble' for
: are'”

'whlch theft

}eandff

*breakdown as dlscussed'above,

Flgure 2

admlnlstr
Th1
isf

111ustrates th

Lrectors,-who
three ba51e,v
waste waterf
at10n,;ﬁ7anér
Dlrector‘efi

respon51bletf"v

e management o

Water Department Relatlonshlps Within
' the C1ty of San Bernardlno

"Citnyanéilr T »“Maycr»"
City of San Bernardino| |Board of Water
' —— . Commissioners|
1
|Manager
B —1— S
L 1 RN R
Director |Director| —{Director|
: 2 R R _ ‘
‘|Accounting |Waste Water| (HOperations
”'fﬂAdministrationn—- - const. and’
, : Maintenance.
| Purchasing N e »
—— rEngineering|
- Operations|
LlGeothermal
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-Priéind'Public Goods and ServiCes“
Prices ih the'publid sebtor serve a différen£ purpose
7than‘prices.in'the~private:sector. Prices in the private
"éectorbserVe to excludekthdSe,nottwilling to pay for the ;
‘éerviCe and maximize profits of suppliers within the
market place. This may be somewhat btrue in the public

' sector. However, in the public sector prices also serve
’ |

to manipulate demand in accordance with | the public
criteria. In the San Bernardino Geother@al District
Heatihg System Model the prices could serv4 to allow as
many people as possible access to cheap ener?y, stimulate
geothermal growth, minimize- cost to p@blic sector
facilities, preserve the environment, and éenforce the
efficient use of energy. Conversely, the iarice of the
geothermal resource could be designed to ébe custdmer
specific. The price could be high enough to only allow
the most efficient customers to connect to the geothermali

systemn.

- However, for the project to be a success the priée of

the geothermal energy must be low in comparison to the
alternative forms of energy. According to‘the Center for ‘:
Renewable Resources, the cost of the diSt%iCt heating
resource must be low enough 1x)vsubéidize the cohversion‘

cost of the district customers.l This is |based on the
l N
- |

lcenter for Renewable Resources, Renewable Enerqy In
Cities (New York: Van Nostrand Reinhold Company 1Inc.,
1984), 216. =
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“‘bhﬁheating;h

" marginal economics of customer conversion |to district

- The price of the resource must also reflect the

o elasticity of its demand. For example, during 1979 the

‘price of gas went up 100 percent. According to the

. National Petroleum Institute the,consumptionwfell only 1

'i percent.l The demand in very inelastic. Spaée heating is
also very inelastic. People w1ll pay high prices to have

space heating. However, in the San Bernardi#o Geothermal

Heating District each of the district heating customers

|
" have the ability to sw1tch back and forth form natural gas

fto geothermal energy. .' Hence, geothermal: energy,rand
natural gas are substitutes for each other} Therefore[
" geothermal energy“'isi very elastic; if the price of

!
' geothermal energy goes up relative to natural ‘gas, people

gkw1ll sw1tch to natural gas. Conversely, if | the price of

fnatural gas goes up. relative to geothermal energy, people

v w1ll switch to geothermal energy. (
Development of the Pricinq POllCV

The San Bernardino pr1c1ng policy was‘based on the

S | .
'»original feas1b111ty study, FeaSlblllth of Geothermali_

h‘ﬁ5¢D1rect Use Applications'In‘San Bernardino, California.

'During thes feasibility' stage of _the"‘projeet the SBMWD
staff deoidedf that::the price  of the7igeothermal ‘energy

: _ 1Maurice LeVi,:EeOnomics'Decipheredl A _Layman's_Guide
(New York: Basic Books Inc., 1981), 189-190. ‘
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‘a§should be151gn1f1cantly lower than the prlce of naturalf’ﬁ‘ﬁﬁ e

;5gas.“ The reason was that the SBMWD staff faced a cla551clfu“'”b%

|
b

"{Tproblem of a seller attemptlng to 1ntroduce a new product i&;;i*~v

Ai;llne Wthh .appeared promlslng,, but whlch requlred the ;lﬁa

'ibuyer to make substantlve changes and incur up -front costs

t

".;;1n order to accept ‘and use the product . Hence,;;avx_,flf

h"ls1gn1flcant1y 1ower prlce 1n energy would justlfy thefll’ .

'-icustomer s up. front costs for the conver51on ~of the -

- fa0111ty s mechanlcal system to accept geothermal enerqy

5575;Power Producers, 1983), 5.7. R

It was also assumed that a prospectlve geothermal

l'customer would requlre ‘a long term contract that: would.f];f

"“gahold the geothermal cost at a mlnlmum vAccordlng to thef'Vhy”"J

-SBMWD Staff "In thlS case, acceptance w1ll come from two:

'factors:vlower cost energy ‘and bellevable long—term prlce

v?constraints,"l To' make» .long_ term : prlcel constralnts

vﬂplaUSible the feas1b111ty study stated that -"Cheaper L

b‘wa‘energy can be made factual by supply contracts between the”'t L

‘ﬁClty and users which t1e geothermal energy prlce to some:i7"

liffractlon of natural gas prlces "2‘” Slnce cheaper,energyflﬂfzi’ﬁﬁf

was thought to be the key to a successful projiect,f the |

1Callfornla Energy f Sibility of
e ‘ ino; o
‘California. Final Report (Sacramento, CA: Offlce of Small

Commlss1on,_“qp
t - L

l
I .
RN

- 27pia.
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fat 75 percent of the cost of natural gas for ten years.~‘

The fea51b111ty study lso addressed

]‘place. A determlnatlon -was made on whether there wereu

| enough potentlali geothermal bcustomers to justlfy the
"construction and operatlonal _ICOsts jof‘ a municipal_f
'geothermal dlstrlct heatlng system. .VY'A survey'1Was.
.conducted to ascertaln if potentlal users cou%d have cost-
effectlve use of the geothermal resource.{ Wlth geothermal
‘ energy arbltrarlly' prlced. at 75 percent of ’natural gas,

the market survey assessed. the economic feaSlblllty of

k'several 1nd1v1dual»user retrofit expendlturesf Based on a
conceptual system design, the data obtained in the survey
made if possible to evaluate ‘SBMWD's ability to repay a
construction and development loan.- ' L y

\
It is interesting to note ‘that no actual contact was

made w1th the potentlal customers other than a site visit

:
to inspect the mechanical systems prior to} the project
construction.g The potential customers of the geothermal
heating system were tnot ‘asked if .they would consider
v:hgeothermal energy based on the pr‘ce settlng at 75‘percent‘
1of natural gas. - It‘was thought that thevlnvestment tax
'tcredlts (10 peroent regular credlt and 15 percent spe01a17
'tvgeothermal credlt) would persuade potentlal customers,to
“utilize geothermal energy vTherefore, 1tvwasvassumed‘that

'~ the price would,‘be jattractive venoughv to |attract the

_20_

slts users arbltrarlly set the prlce of geothermal energyfﬁur

the marketL s



' potentlal customers w1thout prlor verlflcatlop.."

: Upon the development of a conceptual de51gn of the'

. geothermal system, the cost to construct tﬁe system was'

:sestlmated to be $2. 75 mllllon. The major copponent oostss
in the conceptual geothermal sYstem we%e ihstalled
pipeline costs, well field costs, well pump costs, city
oonnection oosts'and‘instrumentationvcosts,  Operational
‘COSt considerations included: inflation in the price of
natural gas and electricity, labor costs, management
- costs, interest rates and maintenance costs.

A computer simulation was developed to assess the

effectiveness of the pricing policy's ability,to meet both

the user = savings requirements and SBMWD's  revenue
requirements. The eoonomic analysis began $Y estimating
the costs of the project construction. These costs were
‘estimated twice using discounted and tn—discounted‘
figures. The discounted figures reflected }the loss in
revenue since the money would most likely be ﬁnvested with
‘a bank in some form of an interest bearihg %ccount. The

" operational costs were estimated‘ at 1.5 pe%cent of the
E ihstalled costs;and‘ inflated each year at ‘1.5.percent.
t;Management costs wereiestimated to be 1.0 pércent of the

tinstailed costs and inflated 1.5 percent} each year.
‘ *Electricity costs were inflated 5 perceht eaoh year. The

: . R s ‘ Lo .
.entire financial analysis was computed twice using two
. . |

.. different interest rates, 7.5 percent and 11.5 percent.
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fﬁjrServ1ce. (1982), Rule No. 1.

;The reason for u51ng two 1nterest rates was to assure that o

D

ﬁJthe fea51b111ty study would compensate for tlme 1f progect?:°

'”approval took 1onger than expected. Appendlx A 1s the::_“
?

\
I

Lnsfactual flnan01al f spread . sheet F analy81s taken , from?f"'ht

Fea51b111t‘

of Geothermal_Dlrect Use Ar 11cathon In San

f’Bernardlno Callfornla Flnal Report 1983.t]_f

Descrlptlon of the PrlClnq POllCV

fR Accordlng to Rule and Regulatlon No. fl;-tparagraph:
: two; ka fthe _Sanp* Bernardlno o Geothermal‘ Rulesn and

|
I
ﬂg»Regulations, the prlclng pollcy respon51b11gty 1s under»‘

”-;gthe control of the BOWC.» ThlS 1n turn glves the BOWC

, ultlmate control of the SBMGDHS,a-The rule states,E“Allﬁ
i:rules and regulatlons hereln set forth are subject at all“
_1t1mes to change or abolltlon 'by actlon of &the Board of
- Water Comm1551oners-,as the respectlye }and,vcontrolllng
'pauthorlty of the Clty ol :hff“ o Y'g3 f -'! | |
'h The follow1ng is: taken from the Rules and Regulatlonszp
;iof the San Bernard1no> Munlclpal Water: Department For:
d";Geothermal Serv1ce,“ Rule and Regulatlon No.7‘18 tltled'_

"uGeothermal Rates.2>

'1San'Bernardino;3'CA., ‘Rules_and Requlations of the

- san_Bernardino_Municipal Water. Department for Geothermal

 2Ipid., Rule No. 18.
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GEOTHERMAL RATES ' |
RULE AND REGULATION NO. 18

g -The follow1ng rate shall be - charged for - all
geothermal service for domestic, commercial, or industrial
‘use within the City of San Bernardino, or for any other
purpose for which no other rate is specified.|
: This rate shall be established at a price per usable
~therm set at 75 percent (75%) of the price of natural gas
~on November 1983, for the period through December 31,
1984. Thls geothermal rate is $0.54 per usable therm.

Thereafter, in accordance with the prov151ons of  the
-applicable San Bernardino Clty Ordinance, the rate per
usable therm will be established each year by the San
Bernardino Board of Water Commissioners at a price
;effectlve on the first day of January of each vyear,
commencing 1985, which will not exceed 75 percent (75%) of
the natural gas as of that date.

Procedures are  established to prov1de for
preferential costs to those users who utilize and extract
the largest amount of heat from the geothermal water. For
purposes of clarification, the most efficient application

~is an application which wuses totally the temperature

difference between normal groundwater temperature (64 °F)
and the geothermal temperature at the serv1ce connection
point.

It was decided that the SBGDHS would use BTU meters
and not Jjust flow meters to prov1de blllng data. The

_ reason for this decision was three fold. :'Flrst, when

ﬂ:metering the exact amount of energy consumed hy a facility

dur.ﬂ}there is little room for dlsagreement about the amount of

’ffenergy that was used by the customer. Second .. a BTU

';meter serves as a an excellent marketlng dev1ce nl A BTU

IMr- Bernara Kersey, 1nterv1ew by author, April 1989,
San Bernardino, Callfornla. ‘
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'T.by the fac111ty

‘”ﬂlkgenergy 100 percent eff1c1ent.g

VHTat a prlce per usable therm'"

,‘,%]‘wlth some guldellnes and llmltatlons.

wajweach year'
'T~“Comm1ss1oners at a ;uuce effectlve on the

":January of each year,

fmeter allows the water department to show;f

its customers

“just how 1neff1c1ent the1r b01lers really affﬁfcrk”]N‘

~Qtthe use. of a BTU meter the customer s,enex: i

thonly reflect the amount of energy that was

Hence,f

'“tpercent sav1ngs 1n the customers energy blll

”the second paragraph of the Rule and Regula
rate shall b

vatates that the geothermal ",

the only way

’pgbmeasure the usable therms 1s w1th a BTU meter

ffjcontalns an analy51s show1ng two examples of

.”bllllng whlch 1llustrates the requlrement of

h’for meterlng usable therms.

The thlrd. paragraph 1n Rule and Regul‘
E allows the BOWC to change the prlce of geotl

'zgthat. ";Q the rate per usable therm w1ll b

byﬁ

:Sant

fthe Bernardlno

commenc1ng 1985 wh

‘wegceed,75 ;percent;»(?S%)

R lSan Bernardlno, ‘CA.,
‘San_Bernardino_Municipal Water De artment for
,gServ1ce. (1982), Rule No._18.‘f' ) :

=24
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;défé;nl It is interesting to note that th@ price of the
' ;Qééthefmal'énergy was not set at 75 percentéof the price
’;pr;natural gas but was Set not to exceed 75 prcent of the
'fpriCe on the first day 6f January of each yeaE; Hence, if
'fthe price of natural gas increases prior to January 1st of

‘any year the Board of Water Commlss1oners (BOWC) has the
'vablllty to raise its geothermal,rate,accordlngly. If the
natural gas fates drop after January 1st thé BOWC do not
h&vé to 10wervﬁhe rate until the following'Jénuary 1st of
the follow1ng year.

The final paragraph of Rule and Regulatlon No. 18
allows for preferential treatment to curtain customers
that use the geothermal fluid more efficient;y. However,
‘the law does not provide specific requifeménts for the

preferential treatment.

l1pid.
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EVALUATION OF THE SaN BERNARDINO PRICIN . POLICY

Strenqths and Weaknesses of the San Bernardino
Pr1c1nq POllCV : L

ThlS sectlon deflnes and examlnes the stféngéﬁsfanafT'

'nweaknesses of the San Bernardino Pr1c1ng Pollcy. ‘.Each
-~ impact of the strengths and weaknesses |of -the. San

';Bernardino policyhis analyzed separately" Thlslanalysls
'rserves as the foundation for development of a’spe01flc set
of criteria that can ‘be used to evaluate the San
Bernardino Pricing Policy as well as other prlclng policy
alternatives if '1implemented in the Sani 'Bernardino ,

~ Geothermal District Heating System. ;
3

Strenqths'gilthe San Bernardino Geothermal Pricing Policy

BTU meters can serve as an efficient'marketing'tool;
"In measuring the heat to be sold, system efficiencies_are

.generally considered in the price.“1 For exanple; the gas
'4company uses only one meter that measures ﬁhe amount of

energy enterlng the bulldlng "The facilﬂty is still -

v',charged for the amount of energy lost through the flume

;'plpe of - the b01ler.v Conversely, a BTU meter‘monltors the

’:io”]amount of energy enterlng the fa0111ty and?lt subtracts

' the amount of energy ex1t1ng' the facility. | _Hence, the

"*-,fa01lltY~lS only belng charged‘for the amou%t of energy

lalex Sifford, Geothermal Direct Use Pricing Survey
" (Davis, CA.: Geothermal Resource Council Transactions,
-1985), 150. - o '
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'i;éonéumed;‘whiCh in tufn.makes the"facilitiés mechanical.”
”1 sYéteﬁ'hear1Y 100 perceﬁt efficient. v% Since | most
v1~bpilers are/.at bgst, 75 percent efficient; the use of a
"BTUvmetéf coﬁld séve a potential géothermai customer 30
percent inbbilling charges alone. |

Setting the rate at 75 perdent of éhe price of
hatural gas gives the SBMWD great fleXib#lity in its
pricing policy. | The vagueness of this rﬁle makeév it.
flexible. The éas company has flat, declining block and
inclining block natural gas rates. A flat raﬁe would be a
rate for natufal gas set at one price indepen?ent upon the
amount of'naturalrgas‘consumed. A declining ;lock rate is
dependent upon the amount of natural gas;kused. For
example, a customer using natural gas has; an assigned
"base line" use of 5000 therms. The price o% the natural
- gas could be set at $0.54/therm below a consumption of
5000 therms and any consuhption over the lifteiné will be
charged at a rate of $0.37/therm. The price of the
natural gas drops for any energy used above the base line.
. This type of rate policy encourages the usé of natural
gas. Conversely, an inclining block rate diéCourages‘thé
extensive use of the natural gas. For iliustratién, a
customer has an assigned "base line" of SOOO%therms. The
price of the natural gas is $0.54/therm belo& 5000 therms

of consumption. If the customer uses over 5000 therms the

price of the therms used in excess of 5000 is now raised

-27-



' E-to $0 94/therm S : : !

The geothermal utility can choose to take advantage:

,_of the block structures when convenient. For|examp1e, the

;utility can use the vagueness of the pr1c1ng rule as a
"‘marketlng tool. Prospective geothermal customers with a

' marginal retrofit payback can be offered a declining block-

V“geothermal rate set  at 75 percent the - prlce per usable

_therm cf natural gas. However, if the geothermal utility
has the opinion that the prospective geothermal customer
will have a relatively inexpensive 'retrofit and have a
high return on his investment, an inclining bdock rate or
yflatirate policy can be used. | ?

Since the SBGDHS does not charge tax on its
commodity,'theb'vagueness of Rule and Regulation No. 18
also allows the geothermal utility to decide whether to
include the 8 percent tax assessed against the gas
 utility. The same holds true:vfor the Standby fees

fassessed by the gas company These items glve the SBGDHS
;1great flex1b111ty in setting the rate. j: Rule and

‘1'Regulatlon no. 18 allows for thls'specializeditreatment of

b'iipreferentlal customers in the last paragraph of the rule:

N"Procedures are- established to prov1de for preferential

7costs to those users who utillze and extract the largest

..28_



“Tisamount of heat from the ceothermal water "1

lvr Inflation and future costs play a extens1ve role in

:;pthe development of a ;m1c1ng policy. : A priclng policy .

L’;[lmust be developed 1n such a manner that 1nf1ation w1ll be el

i
addressed to cover operational costs and still keep the

'ngothermal energy priced competitively. Hence, a yearly7
'correction'in"the price of the geothermal - energy is

|
allowed via the third paragraph in Rule and Regulation No.

© .18, "... the rate per usable therm will be established

each year Dby the San Bernardino Board of rWater

Commissioners at a price effective on the ifirst day of

 January of each year, commencing 1985, which will_ not
exceed 75 percent ,(75%) of the natural ‘gas as of that
date."2 Therefore, 1if the price of natural gas increases
prior to Januaryﬂlst of any year the BOWC has‘the ability

“to raise its geothermal rate}accordingly. vI? the natural
. gas rates drop afterfﬁanuary 1st the BOWC_do not have to
‘lower the rate until the following Januarj lst' of the
following year. | o , ”E[

In doing this the BOWC has the ability!to:keep”the

'rates as hlgh as pos51ble for a longer period of time.

'j;For example, if the BOWC were u51ng a flat geothermal rate,,iy

- lSan’Bernardino, CA., Rules_and Requlations’of the '
- San Bernardino Municipal Water Department For: Geothermal
Service. (1982), Rule: No. 18.

|
21bid. ‘ | oy
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;fgas, ‘the BOWC could not hold the prlce of the geothermal

-;f energy up untll the follow1ng January 1st, tHe price wouldf

'*fbe corrected upon the deflatlon of the natural gas prlce.‘

In writing the Rule and Regulatlon No. 18 1n'thls fashlon
the revenues of the geothermal system can ibe raised by
bonly lower their geothermal rate the'folloﬁing January.
. Mr;VGene' Culver of the Oregon fnstitute of
Technology, Geothermal Heat Center, stated that "...
customers should receive ‘some price breaﬁs for more
efficient utlllzatlon of the resource" (i. é. take more
f;heat from the fluld) 1 ‘The dlstrlct. heatlng system must
pay for the pumping cost of the water to each fac1lity.
If the facility is very efficient in extragting the BTU
from the water then the district heating'system does not
have to pump as much fluid to that'building; Hence, the
district saves‘in.pumning costs; Mr. Culver_is stating .
that these 'sayings'.should he :passed on tO' the more

‘efficient customers. The current pricing ipolicy does

lfjthat contlnuously floated. with the price of the natural o

allow for preferentlal treatment for those customers who'.‘

use the geothermal more eff1c1ently The fourth paragraph

ﬁyrbof Rule and. Regulatlonk No.’»‘18 allows for lower prlce

"'breaks for the more eff1c1ent customers. g"Procedures are

IMr. Gene Culver, 1nterv1ew by author, February 1989,
Klamath Falls, Oregon, telephone
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niestabllshed to prov1de for_ preferentlal costs to those -

”"feusers “who utlllze and extract the 1argest amount of heat-ﬂf

’ff;,from the geothermal water.. For purposes of c&arlflcatlon,:,‘HVV"

: 7fthe most eff1c1ent appllcatlon _1s an appllcatlon whlchd‘

t‘uses totally the temperature dlfference between. normal‘
|

'f;fgroundwater temperature (64 :OF)vr_andf the ,geothermal»

‘“itemperature at the serv1ce connectlon p01nt "ﬁ

bIt would seem that " the entlty best ‘suited to’
d'effectlvely and efflclently operate a munlclpal geothermal
psystem 1n the publlc sector would be a Water DlStrlCt.
,vThere are _several 'reasons for maklng thlS statement.
eFlrst a: water d1str1ct is very' famlllar with vthef
vtechnlcal 51de of the geothermal dlstrlct heatlng system.u
~ Many water dlstrlctsi 1nstall their own: plplng systems.
d‘Therefore, the dlstrlct ‘ heatlng dlstrlbutlon , system’
.ilnstallatlon and malntenance would be con51dered bus1ness
x'as usual. _Geothermal wells are also very 51m11ar to cold‘

, I
vwater wells. Agaln,_ w1th, a, few exceptlons, the waterr

dlstrlct's expertlse--:and] experlence' in : water : well

constructlon and operatlon would prove to be 1nva1uable._‘”'

'”mQVMany ex1st1ng geothermal dlstrlct. heatlng 'systems meter‘.

.;}the energy consumed. by each. user 1n 'the same ‘way Waterffﬁf*“

> g;dlstrlct meter the water consumed by thelr users.,»d*

- e S PR
1San Bernardlno,:V CA., Rules and Requlatlons of thej

' san Bernardino Municipal Water De artment: For. Geothermal

g Serv1ce. (1982), Rule No. 18.

3o
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Water dlstrlct's also operate waste water treatment7f”” AT

1plants. The s1gn1f1cance of operatlng a water treatment.v

_ plant is that-the ‘Water Dlstrlct»staff-1s-fam;11ar_w1thl_;‘”'*

Vﬂgsurface dlscharge permlttlng regulatlons.,fThisyeXpertise}fre'"'"”’

ass1sts the Dlstrlct in "cuttlng the environmental red

:?tape" of obtalnlng a idlscharge permlt for the used-f

"Qf,geothermal fluld. }"'The. fluld handllng experlence :andlu

avallable constructlon staff employed by water dlStrlCtS

' l
" .makes them a good candidate for becomlng effectlve and

"efflclent dlstrlct heatlng operators." , A
The Rules and Regulations of the San Bernardlno‘

'ineothermal Dlstrlct Heatlng System place control of the"'

:Heatlng District in +the hands of a water authority.

" Therefore, there is an added advantage in | the pricing

1

struCture.h Since a water dlstrlct is very famlllar with
mtthe technology 1nvolved w1th geothermal ‘energy, lthe

e:dlstrlct would is_:also very famlllar w1th the costs

’721“1nvolved ‘in the day to day operatlons and malntenance of a

'fﬁdlstrlct heatlng system. Therefore, the dlstrlct would be

Alg,very famlllar w1th the revenues and pr1c1ng Tequlrements

o ‘?;necessary to keep the heating district operating and

'jfexpandlng |

;Weaknesses of the San Bernardlno Geothermal Prlcing Policy’

Rule and Regulatlon No.,18 can work agalnst the BOWC.

'_For example, 1f~the;pr1ce of natural gas ;svralsed after

|
¥
i
|
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‘5U}January 1st, the prlce of the geothermal energy cannot be‘f““f:

'ixf:ralsed untll the follow1ng January 1st.- Hence, the Gasfﬂ

“ZfiUtlllty can be very competltlve and profltable by ralslng‘o

l;thelr natural gas rates on January 2nd. and lowerlng them°:',f721°

: | a7
on January 1st For example, the BOWC !examlnes the

[ o
f:;natural gas rates in. effect on January 1st 'and flnds that;"

o an 1ncrease in geothermal energy is not warranted.. The

] .
Gas Company, via: the Publlc Utllltles Comm1ss1on, is then_

allowed to set new hlgher rates on January 2nd Therefore,
'the SBGDHS loses revenue by not settlng 1és geothermal*“
‘rates at 75 percent of the prlce of natural gas.

' The requlred use of BTU meters can also deter the
bxgrowth of the Geothermal Dlstrlct Heatlng System.b»'BTUvrl
l‘meters are requlrei to be utlllzed in the measurlng ofe
 "usable therms." Even though the BTU meter Serves as an‘
‘effective marketlng tool they are an expenslve 1tem and -

y'may be cost prohlbltlve.' Therefore,'customens who do not

- warrant the expense of a BTU meter may not be able to take

L \
'Jadvantage of the geothermal utlllty .Hence,fthere are no

'Iifguldellnes for smaller customers to take advdntage of thel""

‘vgeothermal energy w1thout an expen51ve BTU meter. _.r»

- Problems w1th the San Bernardlno Prﬂ01nq POllCV o

Development ‘v,, , S «

: Flgure 3 deplcts the assumed growth 1n energy Prlces;flf‘

"_for seven consecutlve years that were used in’ the Sanf

, : 1 :
-;Bernardlno Fea51b111ty Study It is . 1nterest1ng to note

. i
fjust how far off the future estlmates were. For example,

.533_



ﬂfffln the year 1989 the fea51b111ty study estlmated the prlce;effi

'7af;of natural ‘gas to $12. 94 a mllllon:}BTU when ”infff

.,yactuallty it is $7 81 per mllllon BTU.%v‘Thls equates tq»ppkyw;fg;

:{ffan error nof- 40 percent o Another probLem w1th thef‘

"°,development of the' pr1c1ng pollcy was that the staff

"Qﬁlnvestlgatlng the feas1b111ty of cost effectlve retroflt

n'"Afalled to questlon the potentlal geothermal\customers 1f:h

,they would be 1nterested 1n 1nvest1ng '1n ‘argeothermal
'*'retroflt. The authors of- the feas1b111ty study assumedr
“‘rthat the‘tax 1ncent1ves, the 25 percent prlFe reductlon,,.

and the b01ler eff1c1ency correctlon wouLi\bevenough to’

'ysway the customer 1nto taklng advantage of the geothermalrhf

dlstrlct heatlng system. As a result the staff wrltlng-

;the fea51b111ty study falled to _evaluate what the energy;

A_market would bear. .
;i
Impacts of the Problems 1‘

As noted earller, no. actual contact was made by SBMWD'
,hw1th the potent1a1 customers other than a 51te v151t to

t*lnspect the mechanlcal systems prlor to, the prOJect

;_'constructlon.” The 1mpact of thls mlstake 5was serlous.blu

'zéﬁThe fea51b111ty study attempted to predlctf a rate of

(~ygeotherma1 expan51on far beyond the actualx growth now_vfft‘t

'”;;Vﬁbelngvexperlenced, The study predlcted that geothermal o

'*2,1989), 1 2.

- ‘ 1Southern Callfornla Gas Company, Rev1sed Rate Sheet
’£19086 (Redlands, CA..,Southern Callfornla Gas Company,

=34~




| hdrevenues would be $527 000 by the end of three full yearsg
"of operatlon w1th 45 customers on llne 'j Actual 1989> :
ff;flgures show $125 000 in revenues w1th 21 :customers onvirhu e
'brt,llne Durlng the flrst three years of operatlons the oneh--

'l’llmltlng factor “wasv that the'v constructlon ;dof_»ithe"

Geothermal Dlstrlct Heatlng System! s 1nfrastructure was

'1v“slow in gettlng under way However, w1th thls in mlnd
S | S
xﬁ:"the addltlon of new customers has - been much slower than

v , : |
‘ the study predlcted,"l : - _ i_

Flgure 3

| Assumed Natural Gas Costs and GeothermallCosts
: ‘ . Vs. Actual Geothermal Costs ‘

!
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' er Joe Stejskal 1nterv1ew by autﬁor March 1989
San Bernardlno Callfornla o R .
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_geothermal energy was 1n error by 40 percentwl
foperatlonal cost estlmates were accurate, the flnanc1a1
. .

'ffanalys1s 1n the fea51b111ty study 1s no }onger valld

,VThe progected prlce of natural gas was also 1n error._;;ﬁ“;

l‘The prOJected prlce of natural gas was 40 ercent hlghertlj?ffgsvf
nthan the actual prlcef In effect the prOJected prlce ofx;,rﬁt:'*'

Even though}i"” o

,wlth the prOJected number of users and the contlnuatlon of'f

?f*1ow cost natural gas, the Geothermal Dlstrlct Heatlng .

\”TJ'System now operates 'in a def1c1t. A break‘even year 1s-:‘

" now currently pro;ectedffor 19913_ |
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DEVELOPMENT OF A PROTO—TYPE PRICING POLICY

'f:In thlS sectlon, the criteria and alternatlves are

”fI!;developed and dlscussed in detall {,v The cr1ter1a w111;5:1*»7

I, i‘i:-"-:then be used to evaluate each of the geothermal PrlClngﬁ-f'}--r'?‘f:?’ Co

|
‘alternatlves.
o |

Def1n1nq the Model :v;;w

t The model in whlch each all of the altErnatlves are ,fh.7

'%fto be evaluated is the San Bernardlno Munlclpal Geothermall

'Dlstrlct Heatlng' System : Each crlterlon was developed K

b;v¢from the analy51s of the 1mpacts of the strengths and:f

f;lweaknesses of the. geothermal prlclng pollcy used 1n Sanh

"Bernardlno. The crlterlab w1ll be used to address the’
|

.strengths and weaknesses of alternatlve pOllCleS 1f theyI

were to be 1mplemented in San Bernardlno.

Methodology‘_,.' R

4

- The methodology .forl the' flnal acceptance, of

alternatlve w1ll 1nvolve the welghtlng of the total score.
i

.yyhof the crlterlon agalnst the alternatlve S 1mpaCt on thervv

*fSBMWD geothermal revenue stream. The effectlveness of the

7f;f:€prlclng pOlle alternatlves w1ll be measured us1ng the"

“fdeveloped u51ng the San Bernardlno Mun1c1pal Geothermal'

“fh{ffHeatlng Dlstrlct as a model and SBMWD staff‘to estimate

'fthe geothermal revenue stream 1mpact of each alternatlve.

' The data O_bt'alne,d._ Wlll'_ vb,e | 1nterpr.eted' by graphing the

\

|

S . o
o |

”5prev1ous descrlbed crlterla.’ The revenue 1mpacts w111 be Ql;,tﬁf



o
o
o
|

=costs agalnst effectlveness. : Flgure 4: is: alhypothetlcal
fdeplctlon of how the data will be treated. w i”

-Flgure 4 w,*

Hypothetlcal Crlterla Totals Vs Hypofhetioal
‘ . Revenue Impacts , o

1.
v |
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- For»example, C6 has a negative 1mpact on the SBMWD revenue - -
. !

B geothermal revenue stream and should not. be selected asffv

f the most optlmum ch01ce. C5 has a p051t1ve 1mpact on the‘%.wu

. revenue stream and rate' the hlghest in" the crlterlonV

analysis. Theoretlcally,b CS will have the best future‘

‘1mpact of all the alternatives and should therefore be

selected as the most optimum choice. A 51m11ar graph w1ll‘

1
| |
-38- i
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fbe;used:in,this,analvsis.:‘

‘7 Defininq the Criteria:

Several of the strengths and weaknesses of the Saﬁgm?

i

7fBernardino geothermal pricing policy have been identified.vV”i

ﬁdﬁHowever, to aSSlSt in the selection of ‘an optimum pricing -

."poliCY}¢the follOWing criteria have been developed to"

’weigh the relative effectiveness ;of: the? alternative'

' ‘pricing poliCies.3 The ‘criterion’ scores and the prOJected
e _ ‘ ‘ r
- financial impacts shall be used to select the optimum,

‘tpricing‘policv.~’, The relative scoring weights of each.

: criterion were set With a maXimum score of 10‘pOints and a

minimum score ‘of - O pOints each. : : 1'
. |

The reason for setting the scoresﬁequab is that the
S ‘ o e - _ ; L
relative importance .of each criterion ~is; the same.

Although difficult to quantify, each criteria plays a role
. in measuring the future success that the policy w111 bring
I

to the San Bernardino Geothermal District Heating System.

: An argument can be . made that setting the poants of each

'fialternative equal may alter the true outcome of the final

'ﬁnselection.- However, pthe; criteriaf also relate to  the

X \
“relative finanCial impact that the each policy Will have,

dif implemented ‘ For example the first criterion states'i

‘:that if the policy allows the use of BTU meters then the.

A'i‘score is 10 pOints,_if not 'the score is 0 pOints. The

*future of ‘the Heating district is enhanced through the usev

39—



”*f,lncreaslng the DlStrlct'S revenues."e ‘.’_T"'

i

l
|
i
.."
!
i

! L

) 'A:’.of BTU meters, also, , through the use of BTU meters the L

',fﬁ Heatlng Dlstrlct may add new customers, _and therefore,fif‘”i**:'

Recall that the f1nanc1a1 1mpact of each pollcy 1s~h

t belng graphed agalnst the. total crlterla‘ score ‘on a’:
h:scatter dlagram and that the flnal selectlon w1ll be the
b»alternatlve that is found 1n the farthest NE p01nt on the
7graph. Hence the scorlng of the crlterla only raises the'
‘alternatlve in the north or pos1t1ve Y dlrectlon, and a.
"pos1t1ve flnanc1al 1mpact moves the alternatlve only in
rthe‘east or positive X dlrectlon : Hence, any movement 1n‘
the Y dlrectlon 1s partlally attrlbuted. to the policy's -
hrelatlve 1mpact to— the flnan01al 1mpact to the revenue
stream, (i.e. the criteria is partlally measurlng the same
thing that is be measured on the X ax1s) Therefore, any_
~error in cr1ter1a welghtlng is partlally absorbed by the x
”ax1s score of estlmated f1nanc1al 1mpacts.1; Nelther' thev
ocrlterla scores or the flnanc1al' lmpact scores single
"~ handedly select the best alternative. - If the selected
v'alternativezhas ‘a perfect ’criteriaidscore iand the ‘best
‘tflnanc1al impact then the error cannot impact | the accuracy -

’ |
-~ of the flnal selectlon. ' S B

Prev1ous dlscu551on also stated that the use of BTUfr'

meters serves as‘an ‘excellent marketlng toolifor,the ‘use

My, Stephen ' Weed, interview by author, June 1989,
v;Rlver51de, California, telephone i ' ‘ .
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By geothermal energy. BTU:meters allow the utility to
ikfﬁake advantage of block rates and other creative pricing

~ strategies. The criterion developed to address this issue

o is:

Crlterlon 1 (C1)
' ~Does the pricing policy allow the use of a BTU
meter’ ’
Yes 10 points . No O»pdints

To remain competitive with natural gas there is a
| need to tie the price of the geothermal energy to  the
1price of natural gas. This in‘_turn will help the
geothermal utility to also keep in step with inflation and
remain competitive. The criterion developed to address
this issue is: ﬂ |
| Criterion 2 (C2)
' Does the pollcy tie the price of the geothermal
resource to the price of an alternative fuel7

Yes 10 points No O po;nts

To stay competitive and "operating in;-the‘ red" the
nprice of the geothermal energy should be  able to be
reevaluated on a yearly basis. The criterion developed to
address this issue is:
 Criterion 3 (C3) - o | -
" Can the price of the geothermal energy be changed in

any given year? _ g__

, IXes '10-points - No 0 p01nts

A policy that ~was flex1ble enough to allow the

Heating District to glve preferentlal treatment to curtain

customers who made more effectlve and efflclent use of the

-41- - :
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;ﬁThe crlterlon developed to address th1s 1ssue 1S‘

Is the policy flex1b1e enough to allOW; for user
s Preferentlal treatmentV'r : . T

IQFCrlterlon 4 (C4) R ’ SRS

\
‘

In all cases o 10 Pointsh'-’
In about half of the cases 5 points
No flex1b111ty o W ,v,,o p01nts-»-

A pOllCY would also be more effectlve 1f 1t allowed'
1;the Governlng body to adjust the prlce of the geothermal

".yenergy any tlme of the year to_remaln more competltlvev

ﬁgeothermal fluld would be more effectlve in ensurlng theﬁtﬁ*"

‘v-'_':'f?future exlstence of the Heatlng DlstrlCt than a pollcy

;gthat dld not allow,for customer preferentlal treatment.sf

'i**g'w1th natural gas and to ensure that the geothermal revenue“""

hflstream remalns in tact. -f Theﬁ crlterlon developed to

'faddress thls issue 1s.,-'f:h i tﬁ" R 3
‘Criterion 5 (C5) . o |
- Is the date of the pr1c1ng re evaluatlon

Esteadfastfor'”
flex1ble° ' , o L x

.1”*Very flex1ble w/ no. restrlctlonsk o ) ! f{"1o polhté;*
.- . Somewhat flexible w some. restrlctlons - i 5 p01nts

'ﬁkagsteadfast (the evaluatlon date can not change) 0 p01nts

Some potentlal geothermal customersv do not warrant

, I
he cost of a BTU meter 1nstallat10n.~ A 51mple flow meter_

»The crlterlon developed to address thlS 1ssue is:

|

- ,-'42;. v o

ould be used to estlmate the amount of energy consumed by'5’77'/
he smaller customers Therefore, a pollchthat allowedff”d
he use of both BTU meters and flow meters would be betterrr'

:han a pollcy that llmlted the use of one or the other.“‘



Crlterlon 6 (C6) . ‘
- Are BTU meters flat rates or flow meters mandatory’
(i.e. one and not the other) ‘

- Both can be used o .. .10

- points N s : O R

. BTU meter, Flow meter or flat rate only 0
points - : - L : ,

‘There is a need for a criterion that would evaluate
u"lthe’alternatiVe pricing vpolicies on the merlts of who
would have ultimate control of the heating district's
:pricing structure. Pricing policies that ‘place the
evaluation of the geothermal resource prlce 1n the hands
of a group equ1valent to the San Bernardino Board of Water
‘Commlss1oners would rate hlgher than an alternatlve that
- placed the pricing of the geothermal resourceiln the hands
of a common council of community action group ‘The
crlterlon developed to address this issue 15'1 |
Criterion 7 (C7) ‘ ‘ 1 v
- Is the geothermal pricing policy 1left at the
discretion of a water ©board ©or public works
department w1th knowledge of the water industry? ‘

Yes 10 points  No 0 points

Defining The Alternatives

- It is, at best, ,difficult"to develop geothermal E

fpricing policy alternatives. To ass1st in the developmente

of the different pricing pOllCleS, 1t ‘was’ necessary' to”17

survey the existing mun1c1pa1 geothermal heatlng dlstrlcts';du

‘to analyze existing geothermal pricing pOllCleS and Cif

ap0531b1e, develop andv analyze varlatlons_ of each.

-43- S



' 5Howéver; it"is»doubtful that the otherbdi%tfictvheatiﬁg "
»‘systems.have éh optimum pricing bolicy;-vAéédrding fo Mr;
Gene Culver of the Oregon Institute of TEchﬁology, Geo-
‘ Hea£ Centerb"There are few systems to uSe‘és guidelines,
and the existing ones, for the most part; prébably are not
good examples to = follow, and the operaﬁors are ,nét
: expériehced:in‘developing strategieé_(priciné policies) as
say natural gas or eléctric power Utilitieé aré. Alsé,
geothermal systems are mostly unregulated soathey haven't
had to develop the structures that regulaﬁed utilities
have."l Hence, it 1is 1likely that the opﬁimum policy
alternative will be a variation of the exiSting pricing
policies that are now in effect.
.The San Bernardino Geothermal Pricing Pélicy will be
the first alternative to be analyzéd. There are also
several other pricing policy alternatives that can be

developed based on some variation of the San Bernardino

Geothermal Pricing Policy. Each of these variations can
get quite complicated. Hence, the analysis;process must
be broken down into parts. .Therefdre, suboptimization is
utilized. ‘

In the public sector, "... it is ine&itable"that

déciSion—making be divided; some decisions being made by

IMr. Gene culver, interview by author, March 1989,
Klamath Falls, Oregon, telephone.
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high-level officials or qréups, and some bei#g delegated

ftc lower levels.."1 All decisions cahhot be made

‘simultaneously by one official or group. In the public
_sector authority is divided and any 1gi§en‘ decision is
- likely to involve many different participanﬁs at various
 stages. _ | :

Many public problems are difficult to understand due
to their complexity. Public problems are very dynamic in
nature and very difficult to understand and Enalyze. For
‘these reasons, "the process of analysis muét be broken
into parts; alternatives at all levels cannof‘be analyzed
simultaneously."2 The analyst is forced to shelve certain
aspects of the ‘problem while analyzing other aépects.
This process of analysis is known as suboptimization. 
Since the analysis does not analyze all of the options
' simultaneously, the alternative selected as most preferred
may be less than optimum. Basic variationé of the San
Bernardino geothermal'pficing policy can be ‘developed by
only changing certain items in the existing policy. With
- all things being equal (ceteris paribus) only the effects

of the changes will be evaluated. Each'alﬁernative was

. lEdward S. Quade, Analysis for Public De.disionsl 2nd
ed., (New‘York:-North Holland, 1982), 210. ‘

21pid.
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Ffffdeveibbed‘tof adafessb'thel 1ssues broughtr‘out 1n ,thefhhdz"

Pi*?strengths and weaknesses sectlon of thls research progect.;5ﬁ°

'U;;Hence, the -"1ssues" are be1ng addressed |1nd1v1dually,f

‘*_;,;alternatlve.

"*',jl e., suboptlmlzatlon. Perhaps a better descrlptlon wouldif'“”

:be that each alternatlve is a bulldlng block for the next
: vvy

The second geothermal prlClng pollcy 1s a varlatlon-;rm

. |
- of the San Bernardlno Geothermal Pr1c1ng Pollcy However,

vathls alternatlve w111 not requ1re the sole_ use of BTU:T
-‘meters. ThlS alternatlve w1ll allow: both BTU n@ters or .
’xs1mple low cost flow meters for bllllng purposes.;_ The'
flow meters w1ll only be'able to estlmate the level off

B consumed usable therms _ The wordlng of the pollcy ‘is as
j

follows.

Alternatlve 2 (A2) GEOTHERMAL RATE

“The follow1ng rate shall be : charged for all

‘f”geothermal service for domestic, commercial, or 1ndustr1a1v-

~ Use within the city of San- Bernardlno,, or any other

,cppurpose for Wthh no other rate is spec:.fJ.ed.I

, ThlS rate shall be established at a prlce per usabléf
-:therm set at 75 percent (75%) of the prlce of natural .gas

';'on November 1983,  for the perlod through 'December 31, ~=dff'
. -:1984. This geothermal rate 1s $0 54 per estamated usable“-'
.t therm. i R o R ¥

Thereafter, in accordance w1th the prov1s1ons of thef””'"":a“

‘f;fappllcable San Bernardino Clty Ordinance, the rate peruﬁ*

" ‘usable therm will be established each year by the San = .

-~Bernardino Board of Water  Commissioners .at a prlce»_jf~

effective on the first day of January of each year, . .

'~ “commencing 1985, which will not exceed 75 percent (756) of -
“\;the natural gas as of that date. ; | , . o

Procedures are establlshed to BN prov1de : 'forhaiff“

{}:preferentlal costs to those users who utlllze ‘and extract
1

P

|-

|“

[

N - 1
T46- |
R 1



1
) i
|
o
|
1
L
u
‘
]
1
|

i
)
I

‘”7ﬁgthe larQest amount of heat from the' geothermal water. For

i'ff:purposes of clarification, the most efficient application

o (75%) of the natural gas. o | D

is an application which uses totally the temperature SRR

“difference between normal groundwater temperature (64 °F)
i and the geothermal temperature at the serv1ce p01nt.>;;.
”Like A2, Alternatlve 3 is a varlatlon of the San'
: \
Bernardlno Geothermal Pricing Pollcy. Th;s‘alternatlve_ls

ildentlcal to the_second alternatlvewwhich'allowé the usevh
‘of BTU'meters andEFlow'meters, w1th the exceptlon of a
rmandatoryrprioe“evaluation period. ‘Unlike Al and A2, the
price evaluation of the :geothermal resource shall be

allowed as often as necessary at the discretion. of  the
1
' BOWC. The wordlng for alternatlve 3.is as follows.

Alternative 3 (A3) GEOTHERMAL RATE

- The follow1ng rate shall Dbe charged for all
geothermal service for domestic, commercial, or industrial
"use within the City of San Bernardlno, or any other
purpose for which no other rate is spec1f1ed.‘ '

\

This rate shall be establlshed at a prlce per usable
therm set at 75 percent (75%) of the price of natural gas
~on November 1983, for the period through December 31,

1984. This geothermal rate 1s $0.54. per estlmated usable'
thern. , , ,

Thereafter, in accordance with the prov151ons of the
applicable San Bernardino <City Ordinance, [the rate per
assumed usable therm will be established as necessary at

-~ the discretion_of the ' San Bernardino Board of Water

Commissioners at a price which will not exceed 75 percent«'

: - Procedures are establlshed - to: prov1de , for’
preferential costs to those users who utlllze‘and extract
- the largest amount of heat from the geothermal water. For
purposes of clarlflcatlon, the most eff1c1ent‘app11catlon
is an application which uses totally the | temperature
difference between normal - groundwater temperature (64 °F)
and the geothermal temperature at the service- p01nt

\
\
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Alternatlve 4 is 1dent1cal to A3 w1th the exceptlonf;]mfa‘b”

,of the 75 percent prlclng schedule. In~thls alternatlvefh

- the BOWC_ sets the prlce of the . geothermal resourcei,ff:;fpi-‘

,.i 1ndependent of the prlce of any other ut111ty The wordlng‘._ L

of alternative 4 is as follows.‘ o .

Alternatlve 4 (A4) GEOTHERMAL RATE

: The follow1ng ‘rate  shall be charged for all
-,geothermal service for domestic, commerc1al ‘or industrial
~use within the City of San Bernardlno, or any other
purpose for which no other rate 1s spe01f1ed
Thls.rate shall be establlshed at_an equ;table‘rate
at_the discretion of the Board of Water Commissioners.
. This geothermal rate is §O’54 per estimated usable therm

: .Thereafter, in accordance with the. prov151ons of the
applicable San Bernardino City Ordlnance, . the rate per
- assumed usable_ therm will be established as: necessary_at

the discretion of the San Bernardino Board of Water
Comm1581oners. :

O

b

Procedures are established to prov1de - for
preferential costs to those users who utilize and extract
the largest amount of heat from the geothermal water. For
- purposes of clarlflcatlon, the most efficient application
- 1s an application which uses totally the | temperature
.~ difference between normal groundwater temperature (64 OF)
~and the geothermal temperature , : i
at the service point. . o |

i
i
i
i .

Alternatlve 5 fis based on the B01sev Geothermai'

'?fijeatlng Dlstrlct "The Clty of B01se dlscounts 30% belowli

‘wfthe prevalllng prlce of natural gas.1 The assumptlons are

- thhat geothermal 1s 100 percent eff1c1ent. The ‘therm rate fjt'"

F}ﬂffor geothermal is dlscounted 30 percent Addltlonally,

:fffgthe city of B01se s pricing structure assumes thatva

'vfﬁgeothermal customer will take 50 OF from the water

|
1
|
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 ‘delivered to the premises."l a1l things held equal, this

- alternative is identical to the San Bernardlno Pricing

ﬁjPollcy with the exception of measuring usable therms. The

‘wordlng of the pollcy is as follows:
Alternative 5 (A5) GEOTHERMAL RATE

The follow1ng rate shall be charqed for all

ﬁjgeothermal service for domestic, commercial,' or industrial

‘use within the City of San Bernardlno, 'or any other
purpose for which no other rate is spe01f1ed.

This rate shall be established at a price per usable
therm set at 75 percent (75%) of the price of natural gas
on November 1983, for the. perlod through : December 31,
1984. This geothermal rate is $0.54 per assumed usable
therm. It is_assumes_that the customer will strip_a
minimum of 50 PF from the geothermal fluid.

Thereafter, in accordance with the provisions of the
applicable San Bernardino City Ordinance, the rate per
. assumed_usable_therm will be established each year by the
San Bernardino Board of Water Commissioners at a price
effectlve on the first day  of January of each year,
commencing 1985, which will not exceed 75 percent (75%) of
- the natural gas as of that date.

Procedures are establlshed to prov1de for
preferential costs to those users who utilize and extract
the largest amount of heat from the geothermal water. For
purposes of clarlflcatlon, the most efficient application
1s an application

- which uses totally the temperature dlfference between

normal groundwater temperature (64 F) and the geothermal
temperature at the service point.

Alternative 6 is 1dent1ca1 to AS w1th the exceptlon
of the once a year rule. In thlS alternatlve the BOWC can
set the price of the geothermal energy as often as

" necessary. The wording for alternative 6 is as follows:

IMr. chuck Mlkelson, interview by author, March 1989
B01se, Idaho, wrltten response.
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Alternatlve 6 (A6) GEOTHERMAL RATE ’

The follow1ng ' rate - shall’ be charged for all

geothermal service for domestic, commer01al” or industrial

- -use within the City of San Bernardlno,, or any other,,

fpurpose for whlch no other rate s spe01f1ed.g“

: This rate shall be established at a prlce per usable R
therm set at 75 percent (75%) of the price of natural gas
- .on November 1983, for the  period. through December 31,
J,-1984. -This serv1ce ‘for domestic, = commercial, or
- industrial use within the City of San- Bernardlno, or'any;

‘*iother purpose for whlch no other rate is. spe01f1ed.

' .

Thls rate shall be establlshed at a prlce per usable,

: _therm set at 75 percent (75%) of the price of natural gas

~on November 1983, - for the perlod through December 31,
1984. Thls geothermal rate is $0.54 per assumed usable.‘
- therm. It is assumes that the customer will strlp a
,fmlnlmum of 50 °F from the qeothermal flurd @

Thereafter, in accordance with the prov1s1ons of thef'

rappllcable San Bernardino City Ordlnance,ﬁ the_rate_per
‘assumed_usable therm will . be establlshed as_necessary_ at

' the discretion_of the San_ Bernardino. Board of Water

Y;Comm1s51oners at .a price which w111 not exceed 75 percent-
(75%) of the natural gas., o o e ,
Procedures are establlshed - to  provide  for
preferential costs to those users who utilize and extract
the largest amount of heat from the geothermal water. For

. purposes of clarlflcatlon, the most efficient appllcatlon-'d:?
.. 1s an application which uses totally the temperature
.~ difference between normal groundwater temperature (64 °F)

and the geothermal temperature at the serv1ce point.

l».v

Evaluatlon of the Alternatlves 1

4

Thls sectlon of the paper 1s the evaluatlon of ‘each

;;alternatlve. The evaluatlon w111 analyze the crlterla‘

hkp01nts and the flnan01al 1mpact of each alternatlve ‘on the

*?fESBMWD revenue stream. A summary table detanllng each of‘

'"-:ffthe crlterla totals is at the end of each evaluat;on,

=50~



Evaluatlon of 1ternat1ve 1 Al

The flrst alternatlve is the ex1st1ng San Bernardlno R

”Munlclpal Geothermal» Heatlng DlStrlCt Prlclng Pollcy

' The San Bernardlno Pr1c1ng Pollcy uses BTU meters.
"The use of BTU"meters enhances the DlStrlEt'S marketlng.
,effort., Therefore the p01nts for Cl is 10 p01nts.

The San Bernardlno Pr1c1ng Pollcy tles the prlce of
the- geothermal resource to the prlce of natural gas, which
assures that the price of the geothermal resource will be
1n step with 1nf1at10n and Stlll be competltlve. The‘
score for C2 is 10 points.

The San Bernardino Pricing Polrcy does @ilow for the
re-evaluation of the geothermal resource once a year.
This assures that the Heating District can'hower or raise
its rates to remain‘competitive and still ﬁeep the rate
high enough to absorb all operational‘costé. Thebscore
for C3 is 10 p01nts.v ’ .t } 'E

The San Bernardino Pricing Pollcy does allow for
preferential treatment of customers. SBMWD} can use the
vagueness of  the 75 percent pricing rule.i - SBMWD can

" decide whether to use or not to use the. 1nclln1ng or
; decllnlng block scales that the gas company would.'use.
":Thls pricing scheme could be |used in yall cases.
ThTherefore, the score for €1 is 10 points. ‘i
The San Bernardino Pricing Polioy'specifﬁes that the

,BOWC_is only allowed to reevaluate and change.khe'price of

-51- }



g .fhe gé,c")t'hermal- energy oniy onée ba' year oﬁ January 1s£,—
¥ Therefore,‘the Qas ﬁtility could raisé ithe price 6f-
. _natural gas after January 1lst and lower it;agéin prior to
-:Jénuary 1st of the next year. ‘This would ﬁn tﬁrn reduce
to possible revenues of the Heatiné District. Since.the
~re-evaluation date is steadfast the score; for ¢5 is ©
‘pdnm.‘ | | | |
The San Bernardino Pricing Policy allows only the use
of BTU meters. BTU meters are very expeﬁsive and some
customers do not warrant this cost. Hence% the rule of
'requiring the utility to measure "usable therms" may be
hampering the future growth of the utility; Since thié
alternative requires BTU meters, the scoreffor Cé6 is 0
points. |
The San Bernardino Geothermal Pricing ﬁolicy States

that the BOWC bis the guiding board of tﬂe» Geothermal
District Heating System. Hence, their expefience in the
water "moving" industry will benefit the utility in its
pricing strategies. Therefore, theiscore for C7 ‘is 10
points.

Costs of Implementing Al

Since the San Bernardino Municipél Geothérmal Heating
’District is the model in which the policy i§ to be hsed,
vthe cost of implementation will be estimated as relative
impacts to the Utility's revenues. For exampie, Al is now

‘being implemented in the San Berndrdiho% Geothermal

_52_



5TDlstr1ct Heatlng SYstem and the current revenue stream 1Sfffx;v*”7*

-éh§$125 OOO/Year.; Therefore the‘ cost  of 11mp1ementatlon2¥fa‘lﬁ

'»;holds the revenue stream at $125 000/year. The follow1ng -
‘tc;falternatlves Wlll elther raise or 1ower thel
i
“based on each of: thelr flnanc1al 1mpacts to'the Geothermal’

Revenue Stream.'f N

:Alternativeili(Al) Summary ‘1'

Crlterla : .. points
- CL . Does pOllCY allow BTU meters’ {10 pts

c2 Is geothermal prlce tled to ‘Lq R ||
o natural gas? v:; , | 10 pts

_:C3  Can geothermal prlce be ]
- changed in any given year’ -1 .10 pts

. C4 Does flex1b1e to all for ; B |
: ‘user preferential treatment? = 10 pts |
c5 Is re-evaluation date’f N o '
‘ flex1b1e or steadfast? o . 0 pts.

- C6. Are BTU meters or Flow meters .

- mandatory? (i.e. one and: not
the other ) T .' '

f“c7i Is the pr1c1ng pollcy at the IR
S dlscretlcn of the BOWC? . :{ 10 pts"

Total o T j_;' 50 pts

:»‘

revenue stream-rfnfj"

' fziAdjusted Revenue Stream o $125 000vf17’3:?”"h

lmr' Joeseph SteJSkal 1nterV1eW vbY author,' March';{.fV‘if‘

”"i'f'1989 San’ Bernardlno, Callfornla

, ‘_“'5‘3_,> :



.~ Evaluation of Alternative 2 (A2)

The second geothérmai pricing pblicy‘isla variation of
- the San Bernardino Geothermal Pricing Pblicy.- This
 &1ternative‘Qi11'vnot requiré"BTU méters 1alone. This
alternative will allow both BTU meters‘or éimple low cost

flow meters for billing purposes. The fléw'meters will .
l”;ohly be able to estimate the level of consumed usable

therms.

Like the San Bernardino Geothermal Ericing Policy

this alternative pricing policy does use BTU meters. This

is unchanged from Al. Therefore the’pointg for C1l is 10
points. ‘
For this criterion, A2 is unchanged from Al. The

score for C2 is 10 points.

The second pricing alternative is unChahged from the
‘”first‘which does allow for the re-evaluation of the
geothermal resource once a year. The score for C3 is 10
points; | :
The second pricing policy is unchangedifrom the San
. BernafdinolPricing Policy which allows ”foripreferential’
' treatmen£ to customers.'Therefore;_the’scoreror C4 15 10v
- points. | ) | o |
A2 is wunchanged from the San Bernardino 'Priciﬁg
Policy which specifies that the BOWC afé»only allowed to

reevaluate and changé the price of the geotﬁermal energy
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_ff$135 000 per year.1

i
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i
|

S
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|

ve3only“oﬁce a year on‘Januaryt1St Slnce the re- evaluatlontﬂu

'rtadate is st111 steadfast the score for c5 is’ 0 p01nts.
‘ The only difference between the Al and,AZ»ls that Al
fallows iny-the use of BTU meters. Aé aliews:the usetoftt
BTU meters and Fiowlmeters. Al requires the utility to.
measure "usable therms" which ‘may in turn be hampering the -
: tfuturergrowth of.the utlllty.‘ Since A2 allpws the use of
BTUvmeters or simple flow meters, the score for C6 is 10
points. | | !

A2 is no different than A1, the San Bernardino
Geothermal Pricing Policy, which states that the BOWC is
the guiding board of the Geothermal District Heating

System. Therefore, the score for C7 is 10 peints.

" Costs Of Implemehtinq A2

Accordlng to the SBMWD staff, the are only a few
customers that could take advantage of thls type of a -
_pr1c1ng alternative. The customers would be small
:restaurants and fast food establishments. The increase in

cast flow to SBMWD wouid be in the‘range of $10,000 per

‘year ralslng the cash flow from $125 000 per year to

11pid.
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. identical to A2,

 v Table 2

: Alternatlve 2 (A2) Summary

"v‘qulterla":je;Fﬁk SRy Rk ‘Points
o.c1 ;Does'policy allow BTUfmeters?}:‘ 10 pts
'C21 Is geothermal price tled to »
, ~ natural gas? 10 pts
‘c3 -Can geothermal prlce be Lo SRR
' Uk changed in any glven year? = 10 pts
c4 Does flexible to all for
‘ : user preferential treatment? . 10 pts
Cc5 . Is re-evaluation date o i
flexible or steadfast? : 0 pts
-C6 Are BTU meters or Flew.meters E
‘ mandatory? (i.e. one and not
the other ) P -~ 10 pts
Cc7 Is the pricing policy at the ! 4
- discretion of the BOWC? ? 10 pts
Total i 60 pts”
AdjuSted'Revenue Stream . . $135,000

’EValuation of Alternative 3 (A3) .
| Like A2, A3 is a variation of the jserl Berhardino"
‘_Geothermal Pricing Policy. This :alternatéve will be
which allows the useeof eitherfBTU meters

or simple flow meters, with the exceptlon of a mandatory”

'eprice re-evaluation period. Unlike Al and A2 A3 allows

o ,
for a re-evaluation of the price of thé - geothermal

-56- | |
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'flresource as often,as necessary at the'di%cretion'of the

lee Al -and A2, A3 does use BTU met\ers. This is

3l S
'unchanged from the flrst two alternatlves.‘ Therefore the'
points for C1 is 10 p01nts.

-_This remains unchanged' from the?' first  two

"7va1ternativesf The score for C2 is 10 p01nts.

This remains unchanged from the flrst two pricing
policies. The flrst three alternatives allow for the re*
evaluation of the prlce of the geothermal resource once a
;year. The score for C3 is 10 p01nts
T The third pricing pollcy is unchanged from the first
two pr;01ng pollcy alternatlves.. All three pollcles allow
for preferential'treatment to customers. Therefore, the
score for C4 is 10 points. |

Here is where A3 is different form Al and A2, which
specify'that the BOWC are only-allowed‘to reevaluate and
» change'the price of the geothermal enerqgy onl& once a year
on January lst. Aj allowS'for'the re—eValuation'of the
geothermal pr1c1ng structure at any tlme durlng the year..
Since the re- evaluatlon date is ‘no longer steadfast the
'”escore for c5 is 10 p01nts. 'f‘ L "”.bvf o
o ‘The only dlfference between Al and A2 is that the San‘
va':lernardlno Prlclng Pollcy allows only, the kuse of BTU
v,.meters, Like A2, A3 also allows the'use'of'BTﬁ.meters and

_ flow meters. The San Bernardino-Pricing'Polﬁcyvrequires
v o - _ k ' : ‘
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xf’the utility to measure "usable therms"-whlch may 1n turn:

" be hamperlng the future growth of the ut111ty 181nce A3pffi:

"xjallows the use of BTU meters and 51mple flow meters, theﬁ_,”

score for cé is 10 p01nts. ’

A3 is no dlfferent than Al}and A2,hWhﬁch-state that
the BOWC is the guiding board of the Geothermal District
Heating System,"Therefore, the score fcrfC?fis 10 points.

o
l

Costs of Implementing A3 o E

Not only does A3 have the increased% advantage of

allowing BTU-metersfand simple flow meters as discussed
for A2, but it has the added advantage of allowing thev
BOWC to re- evaluate the price of the geothermal resource
“at the BOWC dlscretlon. This alternative | prevents the
natural gas authorlty from raising its utlllty costs just
after the BOWC has re-evaluated the price pf geothermal
energy For example, Al'and A2 only allow the BOWC to re-
-evaluate the price of the geothermal utlllty based on the
January 1st natural gas  costs. ‘The gas utlllty could
‘raise the price of natural gas 5 percent on' January 2nd
‘In San Bernardlno the price of the geothermal utility is
icurrently set at 75 percent the price of natura“gas.
Mtherefore the SBMWD could lose 75 percent of the allowable
‘hks percent 1ncrease. In monetary terms, if thrs policy was

'1mplemented“the revenue‘ stream would be increased from
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‘Table 3

‘5Afn;$i35deijerlyear'to $140,000 per year.l

Alternative‘3 (A3) Summary‘éﬁf

Points
10 ptsnf

10 pts

10 pts

10 pts

10 pts

10 pts

‘10 pts
. 70 pts
'$140,000

'Evaluatlon of Alternatlve 4 (A4)

‘A4 is identical. to A3 w1th the exceptlon of the 75hgffl
‘ percent prlclng' schedule. v
sets the prlce of the geothermal utlllty 1ndependent ofﬂf'h'
'the price of any other' utlllty

.1Ibid.
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Criteria , , : ;
o c1 Does policy‘allow BTU meters?
Cc2 “Is geothermal prlce tled to
B natural gas?
c3 | Can geothermal prlce be
' changed in any glven year?
C4' Does flexible to all for.
user preferentlal treatment?
C5 Is re- evaluatlon date =
B flexible or steadfast?
c6 - Are BTU meters or Flow meters
' mandatory? (i.e. one and not
" the other )
c7 Is the pricing policy at the
discretion of the BOWC’
Total
: Adjusted Revenue Stream

In th1s alternatlve the BOWCf'

‘The BOWC would set the




' price of the geothermal resource 1in accordance with

'~ natural gas but would not tie the prlce of the resource'

»dlrectly to the g01ng rate for natural gas.‘

Like the first three alternatives A4 uses BTU meters.

‘Therefore the points for Cl1 is 10 points.

A4 is identical to A3 with the exception_of 1inkingv.u

the rate of the geothermal resource to the price of
‘natural gas. This alternative does not tie the price of
the geothermal resource to natural gas. Therefore the
seore for C2 is 0 points. ‘

This remains unchanged from the first three pricing
policies. The first four alternatives allow for the re-
evaluation of the price of the geothermal resource a
minimum of once a year. The score for C3 isllo points.

A4 is unchanged from the first three pricing pelicy
alternatives. All four pOllCleS allow for preferentlal‘
"treatment to customers. Therefore, the score for C4 is 10
p01nts. | | |

Unlike the first two policies the A3 and A4 specify
N that the BOWC are -allowed to reevaluate the. geothermal

: prlclng structure at any tlme durlng the year. Slnce the

hre—evaluatlon_date is no 1onger steadfast the score for C5
. is 10 points. - |
v blee A2 and A3 ‘A4 allows the use of BTU meters and

_flow meters. The San Bernardino Pricing Policy requires
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- ‘the utility to measure "usable therms" wh#ch may in turn
- be hampering the fﬁturé growth of the utiiity. Sihcé A4
~allows the use of BTU meters and'simple'fiow meters, the
score for C6 is 10 points.

A4 is no different than Al, A2 or A3, which state
‘that the BOWC 1is the quiding‘ board of ﬁhe Geothermal
District Heating System. Therefore, the score for C7 is

10 points.

Costs of Implementing A4

A4 has the advantages of Al, A2 and A3. However, A4
no longer ties the geothermal revenues to the price of
natural gas as do the first three alterﬁatives. The
criterion counts this- as a disadvantage since some
customers may be unwilling to switch to geothermal energy
without some constraints that would keep the price of
geothermal energy under the price of natural gas.
"According to the SBMWD staff this could has effected two
customers in the system. The financial impact of these
two customers would be .$40,000 per"year. ‘The revenue
‘stream would be reduced from $140,000 per year to $100,000

per year.l |

l1pid.

_61_



l
i
Table 4 !

’ |
Alternatlve 4 (A4) SummarYk’
1

criteria . Points
.C1 Does policy allow BTU meters’ .~ 10 pts
cz2 - Is geothermal price tied to o
.- vnatural gas? o o SRS 0 pts
.. €3 can geothermal prlce be R
: HEAS ' changed 1n any glven year” .10 pts
ca . Does flex1ble to all for,”_;‘ 3
. ~user preferential treatment? - 10 pts_
c5 Isvre—evaluation date »I’ o
o flexible or steadfast? = ¢ 10 pts
Cc6 ‘Are BTU meters or Flow meters _
’ mandatory? (i.e. one and not R |
the other.) o : 1" 10 pts
c7 Isvthe'prlclﬁg policy at the o o
R discretion of the BOWC? - 10 pts
‘ »Tdtal D o _:é 60 pts
'Adjusted Revenue Stream - é$100,000'

_Evaluatlon of Alternatlve 5 (AS)

AS based -on the‘ B01se Idaho Geothermal Pr1c1ngi,-u'

vPollcy, uses assumed geothermal energy consumptlon ratesd

. for each customer us1ng a flow meter or orlflce plate.}-v“

=~fThls pollcy is - 51m11ar to’ the’ San Bernardlno Pr1c1ng”v

\
'@Pollcy w1th ‘the exceptlon of measurlng usable therms..

Unllke the San Bernardlno Prlclng Pollcy, Al A5 does:j

'not use BTU meters. Therefore the p01nts for C1 1s 0

p01nts.

! ".-62v—-v i



Thls pollcy does attempt to tle the prlce of thefi?ﬂ{fffﬁ7

f'nrgeothermal fluld to the price of natural gas.' The scoreoffb'h:v

l

_,for C2 is 10 points. ‘1:‘_-” o v o i7v e
' A5 is 51m11ar to the San Bernardlno‘Prlclng Pollcy .
w1th respect to the re- evaluatlon of the price of the
geothermal heat. A5 does allow for the re—evaluatlon ofr
dfthe geothermal resource once a Year.‘ The score for C3 1sii
A__lO p01nts. i
| Like the San Bernardino Pr1c1ng Pollcy, A5 also
: 3ailows for preferential treatment to customers.
Therefore, the score for C4 is 10 p01nts. |

o A5 spec1f1es that the BOWC are only allowed to
’reevaluate and change the prlce of the geothermal energy
_only once a year on-January 1st. Since the re—evaluatlon
date is steadfast the score for C5 is 0 p01nts.

A5 allows only the use of flow meters.. Flow meters

' ;only estlmate the energy intake of the fa0111ty 'Since

nithls alternatlve requlres only flow 'meters or orlflce

‘1[fp1ates, the score for C6 is 0 p01nts.

‘A5 states that the BOWC is the guldlng board of the

"ngGeothermal Dlstrlct Heatlng - System. - Hence,' thelr_

lefn;experlence in the water "moving" industry'wlll beneflt the _“

. utility in 1ts pricing strategies. Therefore, the score

ljfﬁ*fffor C7 is 10 p01nts. S ‘ %
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:;,ggggg of Implementing A5

E Théﬁihpadt " of the costs invbl%ed with  the
“implementation of A5 are difficult to qu#ntify. It can
‘ howéver be assumed that the vfinanCial impact would bé
positive. Similar to A2 this.alternative would aliow the
smaller customers to take advantage of the geothermal
,reSOﬁrce. iThis would add some smalllrestaﬁrants and fast
food establishments to he system. The incréase in revehué
is estimated to be about $10,000 per year.  However, the
marketing effort of the district may be impaired since
there are 1is no BTU‘utilization. It has been stated that
BTU meters are an excellent marketing device. If the
staff maintained an aggressive marketing effort,vit would
be doubtful if any customers would be lost due to no BTU
meter utilization. There the revised geothermal revenue

stream would be $135,000 per year.1

l1bid.
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Table 5 _-f”"ji

Alternatlve 5 (A5) Summary

. criteria Asr‘__“[‘_ R 3_.,,y.v»points“;
C1l - Does pdlicy-allow BTU meters? 0 pts’
c2 , ‘>Is geothermal price tled to ; C
‘ ~natural gas? ‘ v 1 10 pts
c3 ~Can geothermal price‘be'v Co S

changed in any given year? = 10 pts
c4 Does flexible to all for = -
ST ‘user preferential treatment? 10 pts
- C5 Is re-evaluation date L :
: : uflexible or steadfast? ; 0 pts
cé Are BTU meters or Flow meters
+ mandatory? (i.e. one and not 1 ,
the other.) o . 0 pts
Cc7 Is the pricing policy at the |
: discretlon of the BOWC? 10 pts
 Total . 40 pts
Adjusted Revenue Stream . $135,000

']Evaluation of Alternative 6 (A6)

A6 is identical to_the'AS with the exception of the
'once‘a Year rule. - In this alternative the!BOWC can set

- the prlce of the geothermal energy as often as necessary

Slmllar to A5 A6 does not use BTU: meters. Therefore

'“the ‘points for C1 is 0 points. _ ‘ }
Similar to A5 A6 also tles the price Of the
’ffgeothermal resource to the prlce of natural ggs. The .
“_tscore c2 is 10 p01nts
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1
L

lee A5 the re evaluatlon of the geothermal prlce'i”’

'5>can be re- evaluated at by the BOWC The score for c3 is 10">'

.p01nts., \

N . . S
. =
: j

flexible enough to allow for preferent1al treatment to
;o;customers. Therefore, the score for C4 1s 10 p01nts.

o Unllke the flfth alternatlve, the re evaluatlon of" '

the geothermal . price Can - be. re-evaluated at the

'discretionlof the BOWC any time of the year when

necessary. The score for C5 is 10 points. |

A6 allows only the use of flow meters or orifice

plates. Flow meters are ;not"as 'an‘ effective :marketing

tool as are BTU meters. Since thlS alternatlve requlres

;only flow meters, the score for C6 0 p01nts.i' _ »
A6 states that the BOWC is the guiding?board of the

_Geothermal Distriotb Heatlng SyStem. ﬁence, their

‘»hdexperlence 1n the water "moving" 1ndustry w111 beneflt the

'~'ut111ty 1n its prlclng strategles ’rTherefore, the score‘

e

':for c7 is 10 p01nts. '

. Costs of Implementlnq A6

L1ke the San Bernardlno Prlclng Pollc AS and A6 are'

The 1mpact of the‘ costs 1nvolved . Wlth feﬁhé} R

1mp1ementatlon of A6 are dlfflcult to quantlfy. It canrjdfdff7'

"‘however be assumed that the f1nanc1al 1mpact -would;ibe ,r*

\ 5p051t1ve. Similar to A2 and AS5, thlS alternatlve wouldﬁi"b |

"allow the smaller customers to take advantage of the.‘"

L

{.
V
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\
’{geothermal resource. E This" would ada‘f some ‘ smallfb
, - T .

fw;,The 1ncrease in revenue is estlmated to be about $10 000

'fkfper year.v However, the marketlng effort of the dlstrlcto

| may be 1mpa1red since there are is no BTU utlllzatlon. It
" has been stated that BTU meters are. an. excellent marketlng.
hdev1ce.' If the staff malntalned an aggre551ve marketlng
effort, it would be doubtful that any customers would be

lost due to no BTU meter utilization. slnce the BOWC_
could also better‘_track the price of hatural gas the
- geothermal system would not be in the'pos:‘_‘it"ion to lose
' funds if the gas utility lowered its price%after January
1st. ‘However, this problem has not yet'occurred in‘thev
San Bernardino Model so ‘the financlalv impact is  $o0.
However, by adding the 'smaller customersa the revised

revenue stream would be $135,000 per year.l

11pid.
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.» Table 6

Alternatlve 6 (A6) Summary g

Crlterla S R 'fVﬁtﬁ;POihtSl"7h' i
. Cl1  Does pollcy allow BTU meters’* ¢ 0 pts
- Cc2 Is geothermal price tled to Cod

‘ ;natural gas? | . ! 10 pts

. C3  Can geothermal pricé»bei R I
- changed in any given year? . . 10 pts
P e L SECLTIPI B

C4 Does flexible to all for I
' user preferential treatment? = | 10 pts
- C5 Is re-evaluation date . I :
- flexible or steadfast? .10 pts
C6 Are BTU meters or Flow meters i
‘mandatory? (i.e. one and not ! o
the other. ) ‘ 0 pts
. C7 Is the pr1c1ng pollcy at the f
, ";'dlscretlon of the BOWC? , - 10 pts
Total 50 pts
Adjusted Revenue Stream o $135,000
-68- i
a
|



Selectlon of the Optlmum Pr1c1nq1Pollcv
e

-hrevaluatlons of _each alternatlve. L :~=u1

Table 7 ‘{'

Results of the Crlterlon Evaluation and
Financial Impacts to the Geothermal Revenue Stream

"Criterion' Alternative Number l

| Al A2 A3 A4 a5 ae

ca 10 10 10 10 o, o

c2 10 10 10 0 102 10

c3 10 10 10 10 1of_ 10

c4 10 10 - 10 10 10 | 10

cs o0 0 10 10 o 10

cé 0 10 10 10 oﬁi 0

c7 10 10 10 10 10 10
Totals 50 60 70 60 _40-1 - 50
| Revised 125K 135K 140K 100K 135K, 135K
| Revenue . o - |
Impact 0K 10K 15K =-25K 10K 10K

Note that A3 has the hlghest crlterlon ratlng and the‘g

The follow1ng Table 7 shows the fesults of -the

most favorable ‘1mpact on the San Bernardlno Geothermali ”""

 Revenue Stream. Figure 5 shows A3 at the1 farthest NE

corner of the scatter diagram. This 'is"a grephic

representation which shows A3 as the most preﬁerred; Like 
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'thebseeonde alternative, ‘A3 is a varlatlon of the Sanlfﬂ
'Bernardiho Geothermal Pricing Pollcy. Wlth the exceptlonl
‘of-af- mendatory . price  re-evaluation perlod,~-,th;s
‘alternative‘ie'identical.to the second altetnetive, which
allows the use of elther BTU meters or 51mple flow meters.
~However, unlike the Al and A2, A3 allows, at the
~ discretion of the BOWC a're—evaluatioh_of;the price of
the geothermal resource as often as necessery. A3 is
selected as the optimum geothermal pricing policy for the

San Bernardino Municipal Geothermal Heating District.

Figure 5

Scatter Diagram Results
of the Criteria Evaluation and
Financial Impact to the Geothermal Revenue Stream

B0 - e e e — —
70 ~ mA3
60 -5 A4 oA2
¥ -850 E : par D A8
g
< 04 . - DAS
€ L
3] 30 -
20
10
0 T T T T T T
L 228 —-15 -5 s SIS
W ' (Thousands) .

REVENUE IMPACT
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) CONCLUSION ’
iPrior to thls research prOJect there were only a few
.‘attempts to, document the current prlcing trends _of
ﬁ,geothermal energy in the western states.,'However, there“x
were no 51gn1f1cant attempts to 1dentify the pricing
»:‘policies that would adequately 1dent1fy or address thei
L;optimum retail prlce of directly consumed geothermal
energy. ThlS research project applied policy analys1s to
analyze the development of San Bernardino s current
pricing policy, ~descrihe the current pricing policy,
evaluate its advantages and_disadyantages and propose a
new proto-type pricing policy. Variations of the San
Bernardino Geothermal Pricing Policy and Other geothermal
pricing policies served  as "alternatives to San
Bernardino's pricing policy in the analysis and policy
development sections of this research project.

The alternatives were developedvvfrom Ean in-depth
analysis of the San Bernardino Pr1c1ng Policy. The
'analysis 1dent1f1ed several strengths and Veaknesses in
’the San Bernardino Policy. A set‘aof criteria was
developed'that.' would 'addressv these‘h Strengths and
weaknesses._'The alternatives were then ‘developed as. .
variations of the_ San: Bernardino Pricing Policy and
, weighted using the‘ developed JCriteria.‘ ' Eachw of the
' alternatives were also analyzed.‘:to. estimate their.

financial impact on the existing San Bernardino Geothermal
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| revenue'Stream, 1f 1mplemented Wlth the crlterla data andi}”'

bflnanc1a1 1mpact estlmates complete, the most preferred

, pr1c1ng pollcy was selected

. The selectlon ‘of -a preferred pollcy was made by
' plottlng the crlterla totals of each alternatlve agalnst
.feach antlclpated flnan01al 1mpact. “: Hence, the .most.
-preferred alternatlve would be the alternatlve found 1n‘h
the upper most right hand corner of the graph. Thlsh
alternatlve ‘would have-the best flnanc1al-1mpact Onithe‘

revenue stream or the hlghest crlterlon score. In this

~ case the best pr1c1ng pollcy,, A3, had both the best

'1f1nanc1al impact and the hlghest crlterlon score. Hav1ng.b
.a perfect criteria score also left no concern for error -in
- the plac1ng of values for the 1nd1v1dual crlterla.f

A3 is a variation of the San»Bernard;no Geothermal
Pricing Policy This alternative is identical‘to‘Aé which
gallowed the use of BTU meters and flow meters. However,,t

\

funllke Al and A2, A3 does not limit the number of tlme5‘~

lfp*that the BOWC can reevaluate the prlce of the geothermal,

: resource.l A3 allows the‘ reevaluatlon of the prlce as

tvs”often as necessary at the dlscretlon of the BOWC.

Alternatlve 3 GEOTHERMAL RATE

e The follow1ng rate shall be charged , for'i allh ,'3
- _geothermal service for domestic, commercial, or industrial
. .use within the cCity of" San Bernardlno, or any other

iﬁi;purpose for Wthh no other rate is spec1f1ed.‘



. therm.

This rate shall be established at avﬁrice'pér usable = .

'f;thérm set at 75 percent (75%) of the pric? of natural gas
- on November 1983, for the period through December 31,
1984. This geothermal rate is $0.54 per estimated usable

Thereafter, in aCcdrdancé‘with the provisions of the
applicable San Bernardino City Ordinance, the rate per
assumed usable therm will be established as necessary at
the discretion of the San Bernardino Board of Water
Commissioners at a price which will not exceed 75 percent
" (75%) of the natural gas. : ; - s

| Procedures are established to | provide for
preferential costs to those users who utilize and extract
the largest amount of heat from the geothermal water. For
purposes of clarification, the most efficient application
is an application which uses totally the temperature
difference between normal groundwater temperature (64 OF)
and the geothermal temperature at the service point.
Théwsteps leading to the implementation of ‘this
pricing policy would be relatively simple.  Acceptance of
A3 by the Board of Water Commissioners and tbe,public, via
a public hearing, would complete the pr?cess. This
appears simple but may not be easy to accomplish. Public
officials face a dilemma; they may fully understand the
advantéges of using an analytic approach tb' solving or
‘addressing a .policy issue,  but . at the séme time the
realities of politics must be faced. The addption of A3
requires a public hearing. The public may hot like the
Water Department changing pdlices, even fortthe better,
"due to mistrust*or some othér issue. Even thdugh the BOWC
- does not consist of elected officials, they answer to
' elected officials, the City Council. Hence, the decisions
of the BOWC are under'the sdrutiny of the'CityﬂCouncil. A

" 'public outcry could prevent the implémentation of the
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faltefnative. i

To avoid a controversy, it is necéssary that the
public hearing address the positive issués of the ‘rate
structure, such as the use of flow meter to allow smaller
customers the use of geothermal energy énd ensuring a
sharper competitive edge towards the Gas company by
allowing the BOWC the ability to reevaluate the pricing
structure as often as the BOWC finds it necessary. The
fact that the BOWC would have thié new ability may have
negative overtones. However, by reminding the publicvthat
the price of the utility can be only as high as 75 percent
of the price of natural gas should circumveht any
hostility. Alternative 3 is similar to the current policy
that is now being used set the maximum price of the
geothermal resource at 75 percent the price of natural
gas. Therefore, in reality, there has been little change
in the policy concerning the reevaluation of the maximum
geothermal‘rate.

'In conclusion, through the use of policy analysis,
the San Bernardino Geothermal Pricing Policy was
evaluated. This evaluation led to the ,deve?opment. of a
proto-type geothermal pricing policy,  which, if
implemented in the San Bernardino Municipai Geothermal‘
District Heating System or similar systen, wouid be
effective in assuring system expansion and customer

satisfaction.
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CATEGORY

WELL FIELD ........ eeenaa.

- TRANSMISS IOH

ODELIVERY :
DISTRIBUTION .......
HoCKLP

-------

*eer Lot crans .o

TOTAL $

YANAGEMENT . ....... .3

eesecaea

DISTRIBUTION
-HOOKUP

TOTAL $

.............. o 8

0
0
0

————————— s v

2,551,29

INVESTHENT SuMasy

PRESENT VALUE
UND I SCOUNTED

- e e e

97,000
100, 000
97,000
355,000
0

2,101,000
0
0
0

————— e . e e

2,750,000

' SHARP Investment Summary



wsoemo '
(HILLICNBTU/YEM)

ussz ccuswnou* '

CITY saes Porsunu._

SHARP Total Demand Summary

2,228,571,429 1,560,000,000
75,330, 000, 006 52,731,000, 004
127,630,000,011 89, 341,000,008
1986 127,630,000,011 89, 341,000,008
1987 127,630,000,011 189,341,000, 008
1988 127,630,000,011 © 89,341,000,008
1989 ©127,630,000,011 89,341,000, 008
19% 127,630,000, 0611 ~89,341,000,008
CU1991 . 121,630,000,011 89,341, 000,008
1992 . 127,630,000,011 ~ 89,341,000,008
1993 127,630, 000,011 £ 89,341,000,008
199% . 127,630,000,011 89,341,000,008
1995 127,630,000,011 89,341,000,008
1996 127,630,000, 011 89,341, 000,008
1997 - 127,630,000, 011 89,341,000,008




CUYER . MANAGEMENT

VBN W N —

o
26,983

25,358

25,738

26,124
26,516
26,914

S 27,318
27,7127
28,143

" 28,565

28,994
29,6429

29,870

30,318

- INCOME

7,441

251,526

624,493
671,844
722,768
792,454
867,501
955,948

1,045,289

‘1,150,712

1,255,261
1,383,892
1,537,558
1,699,265
1,877,947

+ OPERATIONS  + ELECTRICITY

= TOTAL E(PENSES

S

5,404 © 20,942 v
5,485 C 45,053 .
38,522 . 57,532 4
39,100 60,409 !
39,687 63,430 s
40,282 66,601 l
40,886 - 69,931 i
41,699 . 73,428 |
62,122 = 77,09¢ :
42,7% . - 80,954 1

43,395 o 85,002
44,046 - 89,252
44,1707 T 93,715
45,377 © 98,400
46,058 103,328 !

- DXPENSES - AMRTIZATION = NET CASHFLOW

35,346 , 0
75,521 0.
121,412 469,499
125,247 469,499
129,241 469,499 .
133,399 - 469,499
137,731 469,499
162,245 469,499
146,948 469,699
151,851 469,499
156,962 0
. 162,292 0
167,850 0"
173,648 c
179,696 0

 sHARP Operating Cost §uw@$ry

35,346
75,521 -

121,412
125,247
129,261

133,399

137,731
162,245

146,948 -
151,851
156,962

162,292
167,850
173,648
179,696

~27,905
176,005
33,582

77.098
124,028

189.556
260,270
344,204
428,862
529.361
1,098,279
1,221,600
1,369,708
1,525,617
1,698.251

(ioQICAse), =

i



YEAR . MANAGEMENT '+ OPERATIONS  + ELECTRICITY = TOTAL EXPENSES -

1 (] 5,404 29,942 T 35,346
S 24,983 5,485 45,053 - 15,521
-3 25,358 38,522 57,532 121,612
4 25,738 , 39,100 60,409 125,247
S 26,124 39,687 63,430 o 129,241
6 26,516 40,282 . 66,601 133,399
7 26,914 - 40,886 - 69,931 i 137,731
8 27,318 41,499 73,428 : 142,245
9 27,122 ©o42,122 77,099 146,948
10 ' 28,143 42,754 80,954 _ 151,851
11 © 28,565 43,3985 85,002 ‘156,962
12 T 28,99% ‘ 44,046 89,252 o 162,292
13 29,429 44,707 93,715 167,850
4 29,870 45,377 98,400 173,648
15 30,318 46,058 _ 103,320 179,696
YEAR INCOME - EXPENSES - AMORTIZATION = NET CASHFLOW |
1 7,441 35,346 : 0 ~27,905
2 251,526 15,521 0 176,005 |
3 624,493 121,412 543,947 : ~40,866 |
4 671,844 125,247 543,947 2,650 |
s 722,768 129,241 543,947 69,580
6 ' 792,454 133,399 543,947 115,108 °
7 867,501 137,731 543,947 185,822
8 955,948 162,245, 543,947 269,756
9 1,045,289 146,948 543,947 354,394
10 1,150,712 151,851 543,947 454,913 :
11 1,255,241 156,962 0 1,098,279 o
12 1,383,892 . 162,292 0 1,221,600 '
13 1,537,558 167,850 ' 0 1,369,708
14 1,599,265 173,648 ) 1,525,617 ‘ o,
15 1,877,9%7 179,696 0 1,698,251 o

S Y
- ¥

SHARP Operating Cost Summary (High Case)
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YEAR

VOOV E W -

PRINC iPLE

0

)
263,249
282,993
204,217
327,033
351,561
377,928
406,273
436,742

coco0ooo

+ INTEREST

0

0
205,250
186,506
1€5,281
142,465
117,937
91,570
63,226
32,755

[« el eNeNe]

NET ANNUAL CASHFLOW

©27,905
176,005
33,582
77,098
124,028
189,556
260,270
36,204
428,842
529,361
1,098,279
1,221,600
1,369,708
1,525,617
1,698,251

NET AMNUAL CASHFLOW

~25,889
151,489

26,816

57,116

85,243
120,866
153,964
188,903
218,348
250,052
481,304
496,665
516,643
$33,871
51,341

SHARP Cashflow Sumafy (Low Case)

= TOTAL PMT

0

-0
469,499
469,499
469,699
469,499

| 469,499
469,499 .
469,499
469,499

0CO0OCOoOOo

CUMULATIVE CASHFLOW

~27,905
148,100
181,682
258,780
382,808
572,364
832,634
1,176,838
1,605,680
2,135,061
3,233,320
4,454,920
5,824,628
7,350,245
9,048,496

CUMUMLATINE CASHFLOW

~25,889
125,600
152,416
209,532
294,775

415,641
369,605

758,508

976,856
1,226,908
1,708,213
2,204,878
2,721,521

3,255,392 .

3,806,734
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YEAR  PRINCIPLE

L 227,697
283,882

. 283,078
315,633
351,930

.t

OV WOLE W

437,529
100 487,845

—
w
o0 o000

YEAR NET ANNUAL CASHFLOW

o
0 .

- 392,402

+ INTEREST

0
0

.280,064

260,868 -

228,314
' 192,016
151,564
106,418
. 56,102

°

coo o

~27,905
176,005
40,866
2,650
49,580
115,108
185,822
269,756
354,394
454,913

1,098,279

1,221,600
1,369,708

1,525,617
1,698,251

COTER NET A CASHFLOW

724,874
139,842
T28,9%2
1,673
- 27,899

57,735

83,079

107,503

125,890

L 16h,042
309,877

307,328

© 307,155

304,952

302,583

: o ) fw&}u REN E B - .
. SHARP Cashflow Summary (High Case) S

316,250

CUMILATIVE CASHFLOW

~27,905
148,100
107,234
109,884
159,464
274,572
460,396
730,150
1,084,544
1,539,457
2,637,736
3,859,336
5,229,064
6,754,661

| 8,452,912
CUMULATIVE CASHFLOW

- T24,874
114,968

- 86,026

- 87,699
115,598
173,333
256,812
363,915
489,805

633,847

943,825
11,251,153
1,558,308
1,863,260
2,165,843

'3845_
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APPENDIX B (Example Energy,Calculatibns)
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Example A
: The geothermal fluid enters the bulldlng at 140 °F.
. The _heating system in the building was de51gned to strip
40 °F out of the .geothermal water, coollng the geothermal
- water to 100 °F. "~ A flow meter attached to the bulldlng'
~showed ‘a gallon usage of 10,000 during the billing period.
.. The weight of the geothermal water is 8 34 pounds . per

- gallon. Based on the above data the energy used by the
building would be: . _

~ BTU = (Temp1n - Tempout) X (gallons) X (8.34 #/gal)
or BTU = (140 op -.100 °F) X (10, 000 gal) X (8 34 #/ga1)‘

BTU = 3.33 million BTU § ‘ ,
The total available energy per gallon of geothermal
energy is therefore° »

BTU/GAL = 3,330,000 BTU 7 10,000 Gal
= 333 BTU/Gal

The geothermal bill would be based on 10 000 gal @ an
estlmated 333 BTU/Gal.

Example B

The geothermal fluid enters the bulldlng at 140 ©F.
The heatlng system in the building was designed to strip
40 °F out of the geothermal water, cooling the geothermal
‘water to 100 °F. = A BTU meter attached to the building
showed a thermal consumptlon of 3.33 million BTU. The BTU
meter is- de51gned to- contlnuously monitor the geothermal
fluid entering the fac111ty' and the temperature of the
cooled geothermal fluid leaving the facility. The meter
‘multiplies the total flow of the geothermal fluid times
" the temperature drop of the geothermal fluid and therefore
- computes the actual BTU consumed by the fac111ty

The main dlfference between examples A and B is that
e:example A only estlmates the energy consumed by a fac111ty
based on the actual flow rate of- the .fluld ‘and the
‘.presumed temperature strlp produced by tne' building
‘mechanlcal system. whlle vexample B shows how an .energy
‘ meter or BTU meter can be used to accurately calculate the

P energy consumed by a fac111ty us1ng geothermal energy
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