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HEBER 

Executive Summary 

Introduction 

This project plans production of hot water at the Heber area of the 
Imper~al Valley for use in a binary cycle power plant. This involves 
down-hole pumps to carry un flashed liquid at high flow rates through 
heat exchanges and on to be reinjected at reservoir depths. As the 
Proposal is presented by San Diego Gas and Electric rather than a steam 
producer, the reservoir development plans (and economic implications to 
the steam producer) are incompletely presented. It is unclear whether 
sufficient reservoir data (i.e. flow test data, drilling techniques, 
etc.) would become available on a timely basis to stimulate the industry. 

The Heber prospect is of moderate size and marginal temperature. Several 
aspects of the production and utilization schemes are innovative, unproven, 
and at the threshold of technology. This gives, in our opinion, an 
operation with fairly high risks of delays and unexpected costs. With 
enough financial support, we see no major risk that ~ne 50 ~llie plant can 
not be made ~o work. If this operation were proven to be profitable, 

, i ! f 

there are as many as two dozen resources of similar temperature 
which this newly d8veloped technology might be transferable. 

Conclusion 

to~ 

. 
The geothermal reserves at Heber are clearly great enough to support the 
plant as proposed. ,At least several additional plants of the same type 
are likely from the same reservoir, although there are considerable risks 
that 1) the expansion possibilities are less than projected by the offeror 
and 2) the costs of the required new technology will not be competitive 
with alternate sources of power (including other geothermal fields in the 
Imperial Valley). 

Although 300 to 360
0

F resources are more abundant than higher grade ones, 
the geologic settings are probably not adaptable to the reservoir develop
ment plans suggested for Heber. That is, the power plant technology may 
be more transferable than the reservoir sweeping innovations. 
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- St:PPCTt plant YC:C;ui:c('w:mts 
- a(hlitior;:::l pl;:.!.1lts 2.t site 
- renre."cJ.tativc of other reservoirs ,. 

" 

Offeror 

T(,J'!?er~Iturc (I'-\,. rr-!'crVQ i r) 360°F 
Fl,-;.: ',i.t;. 625,000 Ibs/hr/well 
nC~CTV0ir R~~ljtil~e 

CcnerEy&Jon~cvity) 
500 MWe x 30 years 

Fluid cr!C'nistrr (l'DS [< Gas)14,000 ppm + negl.-% 
• ,.' Ntuiili er (t1iU C·:,pt!l of h'ell s 20 between 2000-6000' 

Pruductjoil/~nicction ~c~l ratio 2/1 
Ex?cctcd \·ic1.1 1.ife 30 years 

Signi.ficant diffCJ."cJ'!c('$ NONE 

330
o

-360
0

F 
pump dependent 
400 J-flve x 30 YEars 

r dat;~ poor 
18 to ,;)0 n 

l·::.jol.' RCSOU1'CC PJ-obl(,:l!1~ (Li~;t) 1) Marginal temperature for power production 
2) Limited areal extent of commercial grade heat. 

l::-ijcr HC!'Clll)'CC Risks (List) 1) High flow rates have not been sJ.eme-nstrated. 
2) Pumping technology not fully developed. 
3) Reservoir heat sweep not proven. 
Sjr.,!!jfjc~llt iTjP~lt an ot},cr ~rci'!.S 

- u:lta :It'cl'J)sltJOll, :ll~C!])'y.is :mJ lHs~c-mjn~;tjoll 
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A. r;JTI!\I.. 0'1 I LT7r.rn.E r::-:r.ncy --
1. Rescl'voi r TC;,lpcra turc on Lco.se 110] J 

(a) Avcr;:! r,c tC'J:l]JCT8 '.::t1l'C 2.. t depth 
in producab18 ~G~S n~~. 

(b) A\'erage: 

AnvisC1.' _._----
° ° 330 -360 F 

----

temperature at y;ell 

orn:r:on: Chevron!SDG&E 

Id)\' ISOR: U. S. G. S. ------------------------

Evjdence 

O~cra11 adcquocy of evidence? 

.Excell ent 

x Good 

Fair 

poor 

Note r:ain dcfici'2!~d c:, . .. s'Jch 
as IYlcasurC);:c;-lt llIcthoos J Du,;,:ber 
and rE;r:l'cs<:ntoti\'Ci~CS5 or test 
locations, etC. 

head 
Yes ) 200 psia at wellhead 

(PlUTlpCU? 

360°F 
° 

Offeror Advi~ol' 330 F----

Since the rate of production from each we2l will be so great (625,000 Ibs/hr) 
there would be little difference between the reservoir temperature and 

wellhead temperature. 



2. Initial Flow Rate (first year of operation) 
Pu'mred (?) Yes ---
(a) Permeability, etc. 

Average per~eability: 

Offeror 200 ~d Advisor Agree for 
300 md upper two zones 

Detailed reservoir infor~ation is 
limited to 6000' because only 3 wells 
have been drilled to greater depths. 

Type of permeability: Fractures, 
barriers and other properties of 
reservoir ,\'hich bear on permeability. 

ADVISOR: U,S.G.S. 

Evidence 

Quality of rel&tcd measu~c~cnts 
and analyses. 

Excellent 

x Good 

Fair 

Poor 

Note: Number and represcr:tDti'.'E::. 
of locations, instrumenta tior., ~" 

intervals ••. 

Intergranular although faults may playa more 
important rJle than previously consi8ered .. 

Given evnilable information, 
what is the most likely initial 
flow rate (in kg/sec)? Total for field -. 
Offeror 947kgbec\dvisor same 

(7,500,OOOlbs/hr) Field Total 
Advi~or Rnnge:300,oOOlblhrto 1,OOo,OOOlbs/hr 

pc.9 P = .1 (per 
well) 

Long-term pumping flow tests were conducted 

Quality of analysis and te~ts 

providing prediction of flow rat~" 

Excellent 

Good ---
X Fair ---

Poor ---
on two wells, Nowlin #1 and Holtz #1, which Note pres~urc build-up and draw 
Produced a total of 2. 7xl 06 BBLS whi ch \'lOul d 1 1 t f1 (\)~.'ll tc~ts, ong- crm nH 

be equivalent to only 110 hrs of full pumped tcsl~ ••• 
production for the demonstration project. 
Shorter tests were conducted at J.D. Jackson #1 and C. B. Jackson #1. 
Productivity at Heber was originally assessed by 19 drill stem tests. 
Pressure buildup and drawdown tests were conducted, to arrive at produc
tivity indices. See caution under A 2d other. Individual well flow 
rates (pumped) could suffer fro~ inadequate pump-setting depth or 
reservoir draw-down. 



1 - I, 

RES[~VOIR A~D SITE ADVISOR U.S,G.S. 

Eviucnce 

Quality of estimate? (b) Completable Intcn'al (h) 
4 zones of 2000 ft. each 
Offeror Advisor producible interval reduced by sand/shale ratio. 

Adcquacy of h, given proposed 
: flow rate. 

Producible interval for 2 zones approx. 
2400' lower zones poorly known. 

Excellent 

_X_ Good 

Fair 

X Poor 

(c) Seal ing 

For two zones 

For two zones only three wells drilled deeper than 
6000', and data not presented 

TDS (all wells); ppm 

Offeror 14000 Advisor 

Adeq~acy of flow tests, fluid 
chemistry 2n21ysc~ on p,,,:~::c!'d 

fluids and surfece tests ~s a 
basis for estimating sczling .•• 

Advisor RanBe: 
---

10,000 to 
P = .9 

30,000 
P = .1 

Non-condensable gases (all wells): 

Excellent 

Good 

. Fair 

Offeror 48. 37ppm Advisor no independent data 
H?$ .T3ppm 

Advisor Range: ___ to - -. 

_x_ Poor gave only typical 
analyses 

P =.9 P = .1 

not important without flashin~·- under pressure maintenance will 
r~~ain in solution. 

Could precipitation of solids potentially 
cause significant reduction of floI-.' in the 
wcllborc? In surface pipelines? 

Not thought to be a major problem because the brine 
l\1ler~, and ho\\' soon? '1 

Wl 1 be maintained in the liquid ohase in a closed 

Pn mp? _----"X'---_ 
s~stem from the production wells' throuoh the power. 

Flllshing. plant and into the injecti~n w~~ a 
mininum temperature of l5~~ata is ~ 

Is th is the corn'ct llpproDch bnscd inadequate to fl!lly asses\~ 
upon the' flldd chemistry? magnitude of thlS problem. 

Vertical shaft driven turbine pumps are required to keep the brine at a pressure hiqh 
enough (200 PSIA) to prevent vaporization. Chevron conducted corrosiop,.scaling, and 
plugging eva)uations during pr6duction testing which indicated that pcitential problems 
should be minimal. Based on these tests and experienc~, no brine treatment is nlanned . 

... 



(II) ,.,1,;: ChC\TCn/0[)~&E 

})o an)' of ti:c' 1'o1101·:iJ)[; reservoir 
ch::l~';;ct('ri:,Uc:; i!~:Iicatc potcnUal 

,flow r~tC' probl~~? 
. (b:plain o.r.)' ch ('eked i te;:15) 

Depth of \'le 11 ? 

Lower zones untested for production. 

,Diameter of well? 
Pr.oper matching of casing diameter with pump size necessary. 

Mechanical condition of well? 
similar bentonite drilling muds have shown to present major 
problems at East Mesa. Make sure drilling procedures accornmot,;,~~'-.e---------
newest information on best techniques. ~ ______ ----------

Other? 
The wells w~ll be produced by pumping pt a rpte of,625/000 Ibs/hr/well 
or 1411 GPM or 48,420 bbls/day. 

-.. -. 
The highest pumping rate on any test to date is 135,000 lbs/hr. 

Therefore since such high pumping rates have not been tested there 
is a potential for problems to develop. These problems could provide 
the need for more wells. The following Table illustrates the minimum 
pump depths for various rates. These calculations are based on 
productivity indides which were derived from actual well test data. 
Pump manufacturers claim that shaft driven pumps may be set as low 
as 1500', however; to date maximum pump depths of only about 500' 
have been achieved in geothermal wells.. Actual pump depths fQft=""""'r .... h .... e----
Heber wells will be a minimum of 1100 I in order to achieve thl\, " 
desired flow rates. As productivity indices decline, pump dept~JY--s=w--i-l~l----
need to be lowered to the threshold of current technology. 

... 



3. 

IU:SU:VO m I\~!) SIT!: 

To ~""1 ]1' J' t i :'1 ll"';];"- ',.1" J:r.C"f".' __ -"_-~-- ... :---...: :~_.___=..~._~ __ ._'_J ,_' ,_ 

Gh'cn the tt';f.:pC''c3ter(.', flo'" r~tc' 
and other f~c tocs, ho';: IT';J.n), !.~: could 
be brought to th':: surfilce (illi tid ly) 

Per ye;ar? eventually 

Offeror ~ J\dvi::'8)' 400 N}Ye. 

Advisor r:.anr,e: to 
P = • ~i -r-' -=--. f 

(:,','! :"'.: Chevron/SDG&E ... -.., .... -. . -.. . 

I.J"n~;o;!,: U.S.G.S. ------------_. 

IIo\,' good is the anaJ)'5is rcJc.ti .. ~· 
tcn:pcrotlll'c. f10\'.' rate, ill~d othC7' 
factoTS ~,(l the t.otc:l I·!'i\ Droc.:,Ght 
to the surface? 

Exccll ent 

Good 

~Fair 

dcfic ien, f (.:.; 



PUMP DEPTH REQUIREMENTS 

Well it Producing Productivity Reservoir 
rate Index Drawdown 
BPD . BPD/PSI PSI X 

! -
Holtz #1 ]0500 204 5) .5 
T:x346 F 20000 204 98 

50000 204 245 

Nowlin ifl )0500 225 47 
T-366 F 20000 225 89 

50000 225 222 

**Represents initial setting; 
~ump: setting depth will change with time 
as a fraction of reservoir,depletion 

~ 

Head Reservoir 
Factor Drawdown 
Ft - Ft '+ -
2.58 ) 33 
2.58 253 
2.58 632 

2.84 ]33 
2.84 252 
2.84 63) 

, 

" 

Min Pump Total Pump ** 
Head Req Depth 
Ft - Ft 

340 473 
340 . 593 . 
340 , 972 --- Average rate and depth 

450 583 
450 702 
450 108 

I 
--- Average rate and depth 

\ 

:t & ?R57 .' 
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B. !.O:':I;~:\':r;Y or T :., r-:".''''' "1 
-- -~-.. ----' '-' -~- '-" -"" 

Th~: tot:11 ut j ] i ;:'::11:> 1 ~ cLc"r;3Y h. tl~c 
.1(!:;:;d:: 1~: a~ovc __ 3_00 _0 ~ tcmpl:r~tllrc 
~.s cstlTJ:ltt:;(\ to oe (in ~II\' thcn;:al YC~lTsJ: 

Offeror 5,000 MWth 30 years 

I,d'v'~"sor Aee table 3500-7500 HWth 30 years 

Refer to "Method of Estimation" 

":ater \'oh!~"c js t.'s".:ir3tcd to contain 
hi\' ther,::-a 1 y(;ars 

To \;'hat ex~ent docs th:is estiloo.te 
include C~iPtU:-C r:>f heat from dry 
rock? 

Approximately 75% of the heat 
extracted,is from the reservoir 
rock. 

Will the reinjection SY5t0m 
adcou~t:e1y uti1 i::c such hC<1t? 

Evj dcnct' 

Qll:1.lity of ~mal)'sb of tot.;)1 
energy volui::e: 

Exccll ent 

x Fair 

Poor 

MethoJ of eS"i:ir::::.ti0:l: 
(next page) 

The reservoir is dominantly sand and shale. It can be assumed that this 
type of reservoir will be able to sustain an effective injection~~ 
efficiency, how~v:r the spatial distribution of wells is unortho~ox ap, ~ 
untested. The In]ected" water should adequately extract heat from he 
rock. 



METHOD OF ESTIt1ATION 

The applicant estimates this reservoir will yield 500 MHe for 30 years, 
however; no clear evidence is presented in the application to determine 
how this figure was generated. 

U.S.G.S. calculations are presented on the following table. A range of 
values are shown which were generated by varying the parameters. The 
heat in the water only, ranged from 2052 - 625 MWt for 30 years and by 
utilizing the heat from the reservoir rock, the values ranged from 
7360 - 3658 MWt for 30 years. 

The main assumptions were, (1) The final operating temperature is 300
oF. 

A final operating temperature was not presented in the application and 
the 3000 F is considered the lowest limit for generating electricity 
(U.S.G.S. circ. 726)., (2) The porosity (S:' = 25%) remains constant ~l:.ll" 
depth. This may be a poor assumption with regard to the lower two (~es., 
and (3) There are 4 - 2000' zones of equal heat content and productl~v-'~t-y~.-----
Only two 2000' zones to date have been fully tested. 



·~ T INITIAL 
.. cer Only 

1. 

2. 

3. 

4. 

.(:dt 1. 

·nc·rated 
.:;'lng 2. 
"s0rvoir 
,f" J. 

4. 

OF 

360 

330 

360 

330 

360 

330 

360 

330 

T FINAL 

OF 

300 

300 

300 

300 

300 

300 

300 

300 

SURFACE 
AREA 
SQ. HI. 

11.5 

11.5 

11.5 

11.5 

11.5 

11.5 

11.5 

11.5 

ENTHALPY DENSITY 

BTU/LBm 16,m/ft3 

t; S G S 

WATER 
VOtUME 
ft 10" 

332.18 x 55.22 x 1.603 

300.68 x 56.31 x 1.603 

332.18 x 55.22 x 0.962 

300.68 x 56.31 x 0.962 

332.18 x 55.22 x 1,603 

300.68 x 56.31 x 1.603 

332.18 x 55.22 x 0.962 

300.68 x 56.31 x .0.962 

; ~ 

\. 

~ ALe U L A T ION S 

WATE:R 
ENERGY 

(INITIAL) 
BTU 1015 

2.94 

2.71 

1. 76 

1.63 

2.94 

2.71 

1. 76 

1.63 

WATER 
ENERGY 
(FINAL1. 

BTU 10 5 

2 .• 48 

2.48 

1.49 

'1.49 

2,48 

2.48 

1.49 

1.49 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

ROCK 
ENERGY 

NET ENERGY 
EXTRACTED 

EXTRACTED 
BTU 1015 BTU 1015 

o 0.46 

o 0.23 

o 0,27 

o 0.14 

1.19 1.65 

0.6 0.83 

1.36 1.63 

0.68 0.82 

MWt MWt RESERVOIR 
FOR 30 'iRS 30 'iRS SAN;)STONE 
PER ZONE FOR 4 

zor;ES 

513 2052 

256 1026 

301 1204 

156 625 

1840 7360 

926 E23.. 

1817 7271 

914 3658 

RATIO 

1 

1 

0.6 

0.6 

1 

1 

.6 

.6 

• ...:>I"~ ,~~ l"'W' ~ . 'JWC"'4J# .. ,;z~ .• e ... a"A'2J"WJ .. a .. ,e •• ;uo ................................................................................................. :. .................................... .. $ 444 ;; 1#1#1 441;:4.44# I. i. .::z AIII!I!iiJ I 4 .. £ pia __ ., _. . _ tliliZ\24J :P; h co $ 
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J , 
I 

l 
1 
J' 

I - 1; 

2. Pdni(r.~lc:·, ;'. J~d C';: :::r': jJl FIc·I.' F;~tc 
---!.--~ --.- .----- ._ - - - . - --- - - _ ._ - ---

(11) Is tr.c: rcinj c '.:tio:1 tCi",;)c::-:lturc 
con ~;i :~ t c r, t d , t h T C in j ( C t ion ;. c 31 in t: 
and p1u~LiTI:.: C :.tir.2tcs?yes 

(b) rlt.:ic chemistry 

To ,·:hat e xici1t ,·; i 11 chc:r.: ic<1l 
plugEinn be E pr0bl c~ over the 
life of the plp-Ht for ... 

reinj ectio;) pipel inc? 

potentially ~~derate 

,·:ellborc? 
minimal for ~roduce rs potentially 
moderate for injectors 

forr.:ation? 

minimal for producers 
uncertain for injectors 

Has the cO::1P;;' t ibil it)' of rcir.j ('ctcd 
fluius (incllidin[; JT! ~ ke up, P:i:OCCSS, 

and bl o~,: Jo'.m "'8 tel's) bcen CClI5iJL'l'l~d? 
Inj ccted ::'n proo\lc ing ;:cmc or other 
zone? In produc ing zones. 

Is YC'1!l OV:11 of P :ll'tiC\ll:HC'~ or :I]lothc r 
Pl'C'V~'J\ti\'l' CO))t l'(l1 pl:1])!1(d? I\'i] 1 thi:; 
C1'(,:1 t ~~ llC'h' pHI l l l U :1S? 1101: s~'ri OLlS? 

(5 cc Con\' l' l' :~ j (I)) ;;y s t Cl!l) 

No- probably no problems 

.. ___ • - . 0_ 0 -- ' -

Ill )\' J ~; (l !: : __ U.::-c.-.=.S-,-,-=G,-,'-=S,--,-' ___ ' 

rvj JC:I~ CC' 

Quality of fluicl chcr.!istry 
analysis? 70r r e inj~ct{on [lu;ci ~ , 

Excell ent 

Good 

Fair 

E;:?t?: .. :~ ~oor 
Note ]'('c:sor: 3bl c:lc5s of 2 SS.>.l '.:.:: ~· :'..G : 
regardin g chc@ical effe cts of 
reinjecti o~, adcleJ ~2tcr, dlCP 
tempeY2ture:, etc. 

r 
Significant cha~ge balance error 
sugge sts inac curate analyse s. 

NO 

1101\' 11;ls this b(,(,11 t1l'Lll~ll ' t)·;!t'l'l:':' 
\\'ork:l1 l i] it)' of control p1:11\ ':' 

Closed pressuri zed system 

" 
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Ch-evron/ . SDG· & E -.. 

1.1N l~:OR: ----------------U.S.G.S. 

Ev i (1 (. n c f' 
-~-

l~h[lt r"e the nu:·.lhcr or Pl-Oullction ;.nel injection wp-lls H:'l 

(.lId injcctio,l \;;~I1.r. rt!(;.uir'20 to 
opc)"<:lte the plr:nt durinr, the [in;t 

yenr? 

Pro+'1r:t10:1 -------

Offeror: 
12 + spare 

11 - 24 

110:1 r.:~ny rr:r12CC;.1::! .. t ~~J "u.I!dby 
well~ ~il1 be rc~uircd to operate 
the pl~nt fo~ 5 years? 

Offeror: o 

Advisor! 
0-2 

What in the r"lio or production to 

reinj~ction wcllB? 

o [ f c YO r 2.1-/..::;1:.--__ AdvisOl· __ 2_~ 

Dnc!": tl1i! ~p[lC i llg ('If \-Jells [lppt'Clr to 
mHlce the hc"t tn:c1r.off ;;n:ong lenpf'l"Iitlire 
d! rr'f'I-t!llt 1.11. llndi'\'l"1"Ounci flo\) r .. ll', "lid 

6 + spare 

5 - 10 

,2 

2 and standby pumps 

h<':, t t-"Cll;; :j~I'? 
Method is unorthodox but (as proposed in paper by TanseY) may be as 

reasonable as any . 

• 
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Cd) Tot;» l>iT'i('('t~(l:l ~nr1 !-'J0l! f':lt(' C»;.,~n0 ---.- ... -.. -.:..-- -.-- .. -_ ... ----~-~- .... ------- .. -. 

. Gcol(J~!ieal ch:!1':1ctcdstjcs l'clc\':1Jit 
, to 1'C::illj(.'ctic);? 

l} non-traceable units 
2} unknown effects of faults 

!,.riJI rcinjccUon \.'ork in ryoposcd 
\',' e 11 s ? 1.'11 Y ? 

Adequate fluid disposal. 
Uncertain heat sweep efficiency 
Uncertain pressure maintenance 

, ; ... Chevron/. SDG & E 

Q\l:11it)' of tot~l anD-lysis of 
reiljcctic·n'? 

ExcelJ ent 

Good 

----XX Fair 

Poor 

Spatial configuration is poorly 
related to actual data. 

Injcct:ior. cCD?cit):' of injector \·;dls: Pressure: ClSSUl::pt:iOl1s? 
. - 1,250,000 Ibsjhr 

Initi<ll: Offerer f,d\'i~.or ~ab1y o.k. initially 

After years: Offeror Advisor 

At end of uscful life: Offeror 

At \\'h::t rate \d]1 prOcll!(ti O!l flo\-: rate 
dCc)'c:lse as a result of reservoir 
depIct jon exceeding effectivc rc
injcction? 

Can not be determined 

ExeC'll clll 

Gootl 

xx F:d r 

Poor 

Advisor 
can not be determined 
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isor: U~0S 

D. Potential for expansion 

How many MW years would this entire reservoir support? 

Offeror: 500 MWe/30 yrs Advisor: 360 MWe/30 yrs Quality of analysis 
longevity: 

Advisor Range: 180 MNe/30 yrs 
P = .9 

to 720 MWe/30 yrs 
P = .1 Excellent 

Good 
X Fair 

poor 

It is reasonable to assume the reservoir capacity would encompass the 
11.5 square miles proposed for the reservoir area based on the 300

0 

isotherm. 

The proposal identifies four distinct zones, each of 2,000 feet thickness 
for the producing layer. The shale layers do not seem to be taken into 
account as significant to allow for less thickness of the reservoir. 

Based on the following parameters, the total energy was computed: 

"'~ea 1 5 . 2 ( 7 2· n-L : 1. nu ('\J 31. 7xlO ft) 

Thickness: 2,000' for one interval 

Average Porosity: 0.25 

Temperature Ra.nge: 360
0 

- 230
0

F 
'. 

BTU BTU 
Total Energy '= (Rock) + (Water) 

Ac-ft Ac-ft 

= ! ~~F (3300 -300
0

F) (2.65x62.4 !~3)X(1-.25) (43,5!~ .. 
+ 1 BTU ( 0 0 Ib (43,560 ft2 

160 F 330 -300 F) (0.01811 ft3)x(.25) Ac ) 

= 40.5xl06 BTU/Ac-ft = lS.Oxl0
6 

BTU/Ac-ft 

6 = 5S.5xlO BTU/Ac-ft 

58.5xl06 BTU 
Ac-ft 

:::: S.51xlO
14 

BTU 

It:: 8.51xlO
14 

BTU 

11 
c 2.49xlO Kw 

6 
(14.55xlO ac-ft) 

Vol of Heber 

1 Kw 
(3412 BTU) 

c 949MW thermal/3D yrs 

It:: 94.9 MWe for one zone 

• 379 MWe £or four zones 

ft 2 
) ROCK 

WATER 
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D. OTHER RESERVOIR & SITE FACTORS 

1. Risks 

Offeror: None indicated 

Advisor: 

(I) Ability of injection wells with respect to disposition 

to provide adequate sweep of heat in fluid re-cycling. 

(2) Incompatability between produced fluid and fluid in ~ 
injection w~ls. Analyses of fluid ~hemistry may not 

be representative. 

(3) Pumping capability has not been demonstrated. 

3. Location of Leasehold - If utilized, as the proposal indicates 

will be the case, 
~ 

reservoir. 

leaseholdt encompasse essentially the entire 
I 

4. Space for Power Plant - Adequate 
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Advisor U.S.G.S. 

III. CAPABILITIES OF TEAN 

Reasons for Rating 

..A. ·COMPETENCE OF TEAM 

.~ •.. Competence in reservoir engineering 
~nd rese~voir management 

Excellent -----
x Good 

Fair -----
Poor -----

2. Competence in design and 
construction management 

Excellent 

x Good 

Fair -----
Poor -----

3. ~ompetence in electric 
.~ower generation 

x Excellent 
--..-:.::....--

Good -----
I 

'Pair -----
Poor -----

Chevron's oil and gas experience will 
be of some benefit. 

SDG & E - see earlier page 

SDG & E 



I 
I 
! 
I 
; 

J 

IIl-2 Offeror Chevron/SDG & 

Advisor U.S.G.S, 

Reasons for Rating 

B. 'EXPERIENCE OF TEM! 

~. Expe'rience wi th geothermal reservoirs 

Extensive -----
__ .... x-'--__ Ad eq ua t e Chevron has moderate geothermal 

__ ~xperience 
Limited -----
None -----

2, Experience with pilot and 
commercial geothermal electric 

'Power plants 

Extensive -----

C i -----__ .J! 

, 
x Adequate SDG & E ran Niland test facility-------

Limited 
tbere have been some negative comments 

"on the "€ffectiveness of management. -----
None -----

3. EXperience with local, state, an4 
federal government regulations 
including the environment and 
the permitting process 

Extensive -----
____ -AX ___ Adequate 

Limited -----
None -----

,". 
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Goocl ----
F."~ t-----

____ 1'0<01' 

(c) T:.cli"bilHy of co:::~oncnts .:?nd dO'lm th~<! of pl.:m~ 

____ Good 

____ Fcdr 

____ Poor 

Dces tlj(~ Offt~ror provide a pl.:?n to ncasure and monitor actu.:!l resen'oi~ 
characteristics, and to r~latc the5e to: 

Predicted productio~'. cwd injecti:)TI \·:e11 p.:::rfo:cr.-,::mce? 

Precliccd reservoir characteristics 

Initin~ yc-~r? Yes 

Lone-ten1 decline. over tiTI'.e? Yes 

Plant desiGn and operation? Yes 

Other geotherraal reservoirs? No 

Is the rc:.crvoir data manageme~t nlan-adequnl-e ~ (11 f 'bl? • _L. un C;JSl. c. 

Chevron will be the operator of production and reservoir development. 
Their experience in geothermal makes them.likely to develop sound 
reservoir management practices. Their proposed reservoir data manage

ment plan is acceptable. 
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V-J 

Advisor U.S.G.S. 

\-7111 the Offeror Pl"OV i.Jc 3!>sis tallr:c in Lc.n(!ralizin~ the reservoJr 
monitorillJ'. pJ:lIl to other "lTC~s? 
Yes. Monthly reports will be given to t~e state of CA, Division of Oil and 
Gas and D.O.E. upon request and to all unit participants. Technical 
reports assessing the reservoir performance will be published semiannually 
for the first two years"and annual reports thereafter. We feel that this 
may. be satisfact.ory , however p.ave some re~ervations regarding the L~·~ 
~f'the re~ou:r::cemaI1ager (Chev:?n). from the PON. . ~ 

11m) aclcquCltc arc the nn.::J.yses proposed for re1atin8 pctfon13nce d.:lta 
to tcchnic~l, co:~~crc~~l, ~~G socin-~conomic~l vi~bility of· the systec? 

Excellent ----
_~x",-x",--_G 0 od 

Fair ----
Poor ----

Not enough detail on Chevron's 
participation is presented. 

Does th::> o~fcro:.." p1:,.:l e;,plict docu::l-:::ntCllioD of the p::r;:ii~tir!;; 

regulat io:""t, proc!: 55, inc luding en'.:i rOni;-;ent~l Dc-tters? 

Yes 

. unCi 

0\'(')";:11 )".:>.tiJ:1...s.. h'h(lt i" the quality of the tot.:11 p1cH for acq:Jirin[; 
anJ managing data from the demonstration? 

Excellellt ----
xx Good 

Fair ----
Poor ----

., 
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VI-I' Offeror Chevron/SDG & E 

Advisor U.S.G.S. 

VI. MODELING AND STIMULUS 

A. Reservoir Characteristics 

1. Is the reservoir large enough for success of the demonstration plant? 

Yes 

2. How many similar reservoirs of this type exist in the U.S.? What 
segment of the U.S. liquid-dominated, low-and-medium salinity 
geothermal resource does this reservoir represent? 

Two dozen similar temperature but maybe only a few with a geologically simil 
reservoir. 

For other resources of similar temperature we would include the following, 
which 'are within ...... + 20°C of the subsurface temperature at Heber: Hot Springs 
Bay, Alaska (180°('1-;- Power Ranch Wells, AZ (180°C), Surprise Valle6, CA. (1750 d 
Sulphur Bank Mine, CA (1850C1, Brawley, CA (200°C), East Mesa, CA (180 C), Big 
Creek Hot Springs, "10 (175°C), Sharkey Hot Springs, 10 (175°C), Crane Creek, 10 
(l8(J°C), Near Ca.!T>bridge, 10 (1800 C), Bal tazo:r:Hot Springs, NV (170°C), Gerlach Hot 
Springs, NV (170°C), Hot Sulphur Springs, NV (185°C), Near Wells, NV (180°C), 
Sulphur Hot Springs, NV (1900 c), Kyle Hot Spring, NV (180°C) ,Leach Hot Spring, ~rv 
(170°c), Hot Springs Ranch, NV (180°C), Jersey Valley Hot Springs, NV (185°c), 
Lee Hot Spring, NV (175°C), Lightning Dock, N.M. {l700C}, Hot Lake, OR (1800C), 

Neal Hot Spring, OR (l~QoCl, Crump Springs, OR (180°C), We0erg Hot-Spring; OR 
(l7ooFL ~hermo I:10t Spring, NV (200°C), Longmire aot Spting, WA (170°C), and 

'Summit Creek, WA (1700 c). 

Resources of geologic similarity and of similar salinity are much more limited, 
and in fact are rest.ricted to the Imperial Valley. • 
For salinity of the resources cited, the similarity applies more to the lone 
end of the range of salinity for similar brines. For these resources we have 
included, Westmorland, East Mesa, North Brawley and South Brawley~ 

3. Is the reservoir temperature representative of other sites likely to 
be commercially'developed? 
Yes 

4. Is brine content of this reservoir representataive of many other fields? 

Yes 
5. To what extent will the reservoir and site serve as a stimulus for 

commercial development of other plants by: 

- Demonstrating broad 
applicability of the 
reservoir technology 

- Initiating development 
at a resource of 
large potential? 

Why? 

Representative Predictability 
(Excellent, Good, Fair, Poor) 

Good Fair 

., 
Good Good 

The m~ny engineering-problem areas if overcome, should provide a great stimulu~ 

to the industry. Conversely a failure here could hinder future development of 
of like reservoirs. 
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U.S.G.S. 

To wh.1t (~:·:t:el·,t \;il1 the oCI:.onGtl-3tion provide infoHl.::ltion needed 
.to PT0dict reservoir and plnnt perfoT~~nc~ on lhi~ sile, or sinlilar 
si tes , for [o1101,,-on plnnt dcvel op:::cnt? (Re:vich' D/SA l'L'JiIIGE!lE;~T) 

:cvc.:.lu<Jtion) , 

Excellent 

xx Good (Advisor opinion) . 

Fair -----

PonI." -----

2. Prospective. Economic S~cccss 

11m\' successful is c;; fol10\-.'-on cO:::'-:J!;;rcic.:.l enterprise lil~ely to be, 
under conciU ens s:LDilar to those of the dc!:::onstrv.tion? 

Excellent 

Good 

xx Fair ----'----
(Advisor Opinion) 

Poor -----

., 


