
IDAHO DEPARTMENT OF WATER RESOURCES
Proof Report

Water Permit 43-7199

618t2020

Owner Tvpe
Current Owner

Name and Address
GEO ENERGY CORP
,zz

Status: Cancelled

Source

Beneficial Use

Source and Point(s) of Diversion

Place Of Use

Conditions of Approval:

Comments:

Dates and Other Information
Water District Number: TBD
Mitigation Plan: False

Combined Use Limits
N/A

Subcase:

Water Supplv Bank:

Tributarv

From To Diversion Rate Volume

N/A

N/A
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BEFORE THE DEPARTMENT OF WA

OF THE

srare br rDAso

IN THE I4ATTER OF WATER RIGHT APPLICATION
NO. 43:7199 AND GEOTHERMAL APPLICATTONS
NOS. 43-cR-1, 2, 3, 4 AND 5 rN THE NAl,tE
OF GEO ENERGY CORPORATION

TER RE souBfrFfl

d'tr'a r#f f WE iiw
FfB eo - l$t

hlur.trrn,,, lgSS

*wi,ff;*q,,*)
)

)

)

)

This matter having come. before the Department of Water Re-

sources (Department) as a result of the appricantrs failure to
suppry required information on water right application, the De-
partment finds as follows

FINDINGS OF FACT

r. on July L4, l9g3 Geo Energy corporation submit,ted five
geothermal applicabions (3 production and 2 injection) to t.he

Departnent for development, of the geothermal resource in the Raft
River Geothermal Resource Area.

' 2. on t,ha! same day the Department advised the appricant
by phone of the deficiencies of the applications.

3. on Jury zB, r9g3 Geo Energy corporation fired water
Right Application 43-7I99 for povrer production in connection with
the geothermal wells.

4- on August 16, l9g3 the applicant was again notified by

the Department of the def iciencies on t,he geot,hermal applica-
tlons. : . :.

5. on september 26, l9g3 a..protest was received against
Water Right Application 43-7199.



I
i' 6. on s"pttU"r 30, 1983 rhe appli""nl"onracred rhe De-

partment in regard to the bonding requirements and appeared to be

making progress in f uIf illing th,ese requirernents. 
.,.

7. on November 23, r9g3 the. applicant amended the place of
use of the 'water right apptication.

8. on December 13, t9g3 the De.partment advised the appli_
cant of the wit,hdrawal of tfre protest on the water right and

requested the submittal of additional information to satisfy the
requirement of sect.ions 42-205 and 206 of the rdaho code.

9. on Jury 15, 19g5 the Department advised the appricant
by certified nail of the deficiencies of the geot.hermal applica-
tions so that processing of the apprications courd be compreted.

.10. No response was.received and the letter was returned to
the Department marked trNo Forwarding Address,,.

lL. on october 30, l9g5 an order to show cause why water
Right Apprication 43-7r99 and Geothermar Apptications 43-cR-1, 2,

.3' 4 and 5 shourd not be voided for fairure to provide the re-
quested information was sent by regular and certified mail to tee
Atbright and Lou Esposito the two remaining corporation offi-
cials of Geo Energy .Corporation.

L2- No response was received to the order to show cause
within the thirty days specified.

:

CONCLUSIONS OF LAW

1. sect,ion 42-204, rdaho code, provides 30 days for sub-
nisslon of the requested information on the water right applica-
tion or the Department may void said record.

ORDER - Page 2
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2. lilore ao"rlnirty days have passed 
"rle the additional

information was requested for water right application 43-7199.

' 3. Geothermar Applicationsj 43-cR-1, 2& i, a anj 5 are not
complete and do not cornply wit'h tne requirements of the raw.

: OnDen

\.

IT IS HEREBY ORDERE

and Geothermal Appticati
DArED rhis 7 /u

D that WateI Right Applicat
ons 4,3-cR-1 t,hrough 5 are v
ay of JA n/<-<-.a .'?--?)

NO t
Resources Administ

ion 43-7199

oided.

re 96.

n stra
on Div 10n

ORDER - Page 3



STATE SF IT}AHO

NEPARTfrIMNT OF WATER RtrSffi{}H$-#trI4
SOUTHERN REGION

John V. Evans
G overnor

C. Stephen Allred
Director

1041 Blue L.eko+r Eilvcl. l,:';rti:
Twln Falls. l*elr* Bliitj

(2CI{1} 734-3ii?8

July 26, 1983

T0: Times News

South Idaho Press

FR0M: Loren 0. Holnes

RE:

Southern Region Supervisor

GEOTHERMAL APPLICATIONS FILID IN RAFT RIVER VALLEY

NIldS RTLEASE

Geo Energy corponation,3756 Stone creek l'lay, Boise, Idaho, has filed 5

appl ications for permit w'ith the Department of l,,later Resources to drjll for
geothernral resources in the Raft River valley near Bridge, Idaho.

In its appiicatjons, the company proposes to drill 5 wells to depths of 1300

to 1000 feet to tap geothermal waters.

After energy has been extracted from the water, the appl icant proposes to
'inject the used waterinto the ground at depths of 500 to 1300 feet.

Copies of the applications are on file jn the Southern Region office of

the Idaho Department of lnJater Resources, 1041 Blue Lakes Blvd. North,

Twin Fa11s, Idaho, 83301.

Public contments ofobjectjclns to the proposed permits should be filed wjth

the Department of l^Jater Resources by August 15, 1993.
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Stote of ldoho

DEPARTMENT OF WATER RESOURCES
STATE OFFICE, 450 v. Stote Street, Boise, ldoho

JOHN V. EVANS

Crrems

A. KENNETH DUNN

Dir<fq

Moiling oddres:
Stotehouse

Boise, ldoho 83720
(208) 334-4440

ermi t
iver,

July 15, 1983

Loren Holmes
IDWR - Southern Region

RE: 43-cR-1t 43-cR-2, 43-cR-3, 43-cR-4 & 43_cR-5

Dear Loren:

Attached for your review and comment are applications forto drill 3 production werls and 2 injection wells at RaftIdaho, submitted by Geo Energy Corporation.

Please submit your comments to me by August 4, 1993.

Sincerely,

9.Ll/
JOHN E. BEAL, Supervisor
Construction Permits Section

JEB:ldt

Enclosure s

p
R
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Form 4003-1
5/78

Geothermal Application N.. ry 3 : G "&1

STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES

APPLICATION FOR PERMIT
TO DRILL FOR GEOTHERMAL R ESOURCES

Name of applicant

Post off ice address

Geo Enersv C

3766 Stone Creek Way, Boj-se Idaho 83703,

lf partnership, ioint-venture, association, or unincorporated group, attach names and places of domicile of

partners or persons. lf corporation, attach list of corporate offices and their place of domicile, and the

l..rrandplaceofdomiciieofanypersonowningthirtypercent(30%)orgreaterinterestinthecorpo-
ration. Also give:

a. Place of incorporation and date June 28, 1983

Secretary of State's 0ffice, Boise, Idaho

b. Principal place of business Boise, Idaho

c. Location of home off ice 3766 Stone Creek Way

Boise, Idaho 83703

d ls applicant malcing application as an agent for another person, corporation or entity? lf so, state

name, address, and interest of your principal.
Jerry R._ Li-I_fge!- rfe"t_4eq! r_Geo iggrgy_ qorpo_E4!ip-4. ----. -

3766 Stone Creek Way, Boise, Idaho 83703

e. Designation of agent residing in the State of ldaho Rick Tremb.lay,..Vice President,
Geo Energy CorPoration

2. Location of proposed well Raft River Idaho

Nw _ % __-_.- %, Section .__23 , Township lls-- , Range 26F- , B'M

Well number or well name __ Shaun /11

3. Type of well: :D Exploration Production #1 D lnjection

4. Well construction:

Descrrbe specifically or attach information pertinent to the proposed casing program, and well construc-

tion rncluding casing size, thickness. length of conductor, surface and production pipes; proposed grotrtinrl

procedures. safety Jevices, valving, and other measures designed to conserve and protect tlre geothermal

resource and ground water of the state. 
20,, hole drilled to 1Br depth.

L6-314" Casipg set at l8f depth, (2t above land surface) with annular space cemented

solid to surface.

14" Hole drilled from 18' depq!r_-!g l Jqq' _depth.._ _

L2-314" Casing set from surface to 1,400r depth with annular space cemented solid

to surface.

12" Hole dril rga !19m *-'1, 
400: dep!! t9 r ,6-09.' dep-qtr.

9-5/8" _Scr:en or perforated casing installed with lead swedge-and set open hole

from 1,400r depth to 1,600r depth. A1l casing srandard wall 31L6,,.



5 lf tlrr: prol)osed well is [o.r t:xploration or production, expllin the means by wlrich You {lxl)oct Io con['rttt

ancl control the resorirce. (Use adclitional sheets i{ necessarV.) Standard surface valving procedures

with remote control extension device.s. Cement, casi-ng, surface valving, and drilling

pfogra$ -1-s lased on USG-S- !-ri-lf ine fep-grt-s for Raf t |1ver sitg where no high temp-

eratures or high p.ressures are known to exist at drilled depths of over 61000"

6. What is tlre character and composition of the material you expect to derive from the wellT lnclucle

parameters such as phase, estimated temperatures, etc.
R-gf-er-t-q-a,tlac-h-e-d.l'Chem-i-ea1-Ana.lysrs-qf lhermal Wate,I : H. S. Frazier Welf i and

"The Raft Ri-ver, Idaho 5 MW Binary Project" report by L. L

Geoseienee Case Study.

. Mink or USDOE Raft River

B

I

7 ls this application a part of a program for exploration or development of an already ex
resou rce?

lllort:cl !oolhr:rm;rl

Deve t of an already explored geothermal resource.

What is the estimated cost of the construction of the well and related usesT Provide a validated financial
statement showing the applicant has sufficient financial resources to complete the project.

$701000: Niagra-Mohavrk Power Co. - HydraCo Joint Venture
ti ttre proposed ddvelopment will involve the use of water for purposes other than geotlrermal uses, has the
applicant applied for a permit to appropriate water as prescribed in Chapter 2,fiile 42, ldalro Code?

Geothermal power production use

10 List in detail the'applicant's previous experience in geotlrermal resource develolrment.

Rick Tremblay, Vice President, Geo Energy Corporation formerly project director

_o-f_ Qap..rl-ql .tra!r_c_e__o_q_!_e;qq1 PJ_9j9,c!__and__L,_,L. _'lBgyi: llfnk, CorlsuJ-lq_Ilt to Geo Energy

Corporation and former USDOE Geothermal Energy Branch Chief

11. What does the applicant intend to do witlr waste products, brine or water from the wellT

&ei-njee-t-isn--LrL!-p- thi ef z qne_lQ9' _!s__!,3 00 I deoth.

ldaho law requires that a bond be filed with the Department indemnifying the State of ldaho. condirional
upon the performance of the duties required by the ldaho Geothermal Resources Act and the proper
abandonment of anv well covered by permit of not less than $'10,000 per well, the actual amount set as a
condition of the permit. ldentify the company that will underwrite your bond and provide confirmation
that they will issue such bond upon payment of the necessary fees. ___4_,9gfg_rl_q_qq4-r"d_11 be

pr-ovided to -the IDWR in the f orthgqmlng drilling pro_spectus.

12
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Form 4003-1
5/78

Geothermal APPlication No
L/J t,€'.2

STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES

APPLICATION FOR PERMIT
TO DRILL FOR GEOTHERMAL RESOURCES

Geo Dnergy-Corpo.ratlon -Name of apfilicant

Post off ice address 3766 Stone Creek Wai, Boise, Idaho_83703
tt

lf partnershirr; loint-venture, association, or unincorporatocj qroup, attach names and lllaces of rlorr1ir:ilc of

partners or persons. lf corporation, attach list of corporate offices and their place of domrcilrt';rnrl llrc

names and place of domicile of any person ownincl thrrty percent (30%) or greater intt-'rest in ll.rr-'corl)o

ration. Also qive:

a. Place of incorporation and date

d ls applicant
name, addre

Jerry

June 28, 1s ql

Secretary o f Scate' s 0f f lce' !_919gr_^-l_daf o

h. Principal placo of business Bolee ' I{.aho

c. Location of home off ice 3766 Stone Creek Way

Bolse, Idaho 83703

mal<inq application as 8n agent for another person, corporation or enLity2 lf so' st;rle

ss, and interest of Your PrinciPal.
R_.- 

. {i r-kqq15, _l_f g g t_4-._{,.!, Ge 9_ _E q e I gy_ q o r-p q r-9 ! i on,- - -,,

3766 Stone Creek Way, Boise, Idaho 83703

Designation of alont rosidlng in tho Stnto of ldnho Rick Tremblay, Vlce Pre.c j dent,
Geo EnergY CorPora r lorro

2. Location of ProPosed well Raft River. Idaho

_q__ ,4 _F-Y ,.. %. Section _J2-,Township --t5S - , Bange --Z6E
B.M

Well number or well name Heather /12

3. Type of well: 'll.l ExPloration E Production i/2 D lnjection

4. Well construction

Descrrbe specifically or attach information pertinent to the proposed casinq proqram, anrl well (:onllrrr('

tron.rncludinq casinq size. thickness, length of conrJuctor, surface and production rripes; prel'roserl (lrf)trlrnrl

p-a"Ourea, iafety clevices, valving, and other measures clesiqned to conserve and protect tlte qeollrr--r'rn;rl

resource and ground water of the state 20" hole drl1led to_1.8: 
. $ep th ._- _

L6-3/4" Caslpg set at 18' depth, (2' above land surface) wlth annular space cemented

so1ld to surface.

14" Hole drllled

L2-3/4" Casing set from surface to 1r400' depth wlth annular space cemented solid

to surface.

12" Hole drllled from 1,400' depth to 1,600' depth

9-518" Screen or perforated caslng lnstalled wlth lead swedge and set open hole

from 1,400' depth to 1,600t depth. All caslng srandard wall 3/16".



Tih.:ils'ffi 

-::r'.i1H:i!_ffi

c.) lI rlrr, ,rr)l)ori{:(l w.ll rs [or qxlrloration (rr l)ro(luclion, r:xpl;rin llre nreans lly wlrrch vorl {'xl)r'(]l l() (:(rrrl'rrrr

;16111;rrrt'ol llrc.resorrrr:c. ((Jse arlrlilional sl'rcrrts iI rrecr:ss;rry.) Standard surface valving procedures

with remote control extension devices. Cement' casing' surface valving' and drilling

program ls based on USGS drllling reports for Raft River slte where no high teml)-

eratures..or high pressures are known to exist at drilled depths of over 6,000"

6

I

10

11

12

What is tlre characlcr ancl composi tion of the rnalenirl you exrrect to rlerive {rom tlre v'vr'll) lrrr;lrtrlr

parameters such as phasc. estimated temlleratures,. etc.

Refer to atEached "Chemlcal Analysls of Thermal \^later - ll. S' Frazler Wel l" ancl

"The Raft Rlver,

Geosclence Case

Idaho 5 lfW Blnary ProJecE" report by L' L. Mlnk or USDOli Raft l{tvtrr

Study.

7. ls tlris aflnlicotion a part of a proqram for exploratiOn or clcvelopment o{ an already nxJrlr)rt'rl qr:ollrlrrrr.rl

resou rce?
D eve 1 o pm-el t- g { an g1-5 g-a-dy- 

-e-1p!91e 
d- 

-C 99 !h9 rma I r e s o u rc-e'

B What is the estimatnd cost of tlie conslructi.on of the well nnd related trsesT Provide;l v;rlirl;rtcrl Itt];rttr t'rl

statenrcnt s6owing the aplrlicant lras su{ficient financial resottrces to coml'rlcte tlte proicct.

$70,000: Niagra-Mohawk Power Co.. - Hyd-raCo Joint Venture
fi'tf.,,o pioposeO dtivelop.bnt *if f-involve the use of water for purposes ollrer tlran !€olhtrrm;r'l (rses, lras lllr'

aplrlicant appliecl for a permit to appropriate water as prescribecl in Clrapter 2, Titl(t 42. ltl;rlro Corlr'2

Geothermal Power Production use

List in detail the:'applicant's previous expcriencc in geotlrermal resourcr-' cievelollment'

Rlck Tremblay, Vlce Presldent, Geo Energy Corporatlon formerly proJect dlrector

of . ceplt_s1 uelr_ GegEh-e5grq1_!qojgcr___a_nci_L. L. "Roy".._Mink, consultant to Geo Energ,y

corpo-ratlon_ and f ormer-. usDoE -Geoth-ermal_ Energy Branch chlef .

What does the applicanr intend to do witlr waste products, brinc or water{rom the well2

RelnJ ec-tloru.-lnJo thlef zqne. .500 
r-- to 1,300 I depth.

lclaho law requires tlrat a bond be filed with the Departmenl indemnifyino the State of lcJ;rlro, conrirlton.rl
upon the performance of tha duties required trv the ldalro Geothermal 'Fesotrrces Act and llrn Droplr
ollandonmont of any well covered lty permit of nol ler;s tlran $10,000 pnr well, tlro aclttal ;rnourlI q{'l ili;r
condition of the permit. lclentify the company that will undcrwrite your bond and Jlrovrde confirm;rlrorr
that they will issue such bond upon payment of the necessary fees. A Surety Bond will be

provlded Eo.Ehe IDWR ln the forthcoming dr111lng prosPectus.

It

n ture for it I tott
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Ferm 4003-1
5/78

2.

Name of applicant

Post off ice address

Geothermal APPlication No 73--6F-3

STATE OF IDAHO

DEPARTMENT OF WATER RESOURCES

APPLICATION FOR PERMIT

TO DRILL FOR GEOTHERMAI- RESOURCES

Ge o_ _E-ne pgI-Q of p o-f.e-!-i-o-n --- -. -

3766 Stone Creek Way-,---B-oise, Idaho-93203
ri

^' "^innnrnnratad r and l'llaces of rlomrcilt: of
l{ partnership, toint-venture, association, or unincorporated qroup. attach names i

partners or persons, lf corporntion, attach list of corporate offices and tlreir place of domrcil.';rnrl llr.

names ond place of domicilo of any porson ownincl thirty percsnt (30%) or gr0ster inlercsl in lltr (:(rrno

ration. Also qive:

Place of incorporation and date June 28, 1983

Secreta of State's Offlce, Boise, Idaho

b. Principal place of business Boise, Idaho

c. Location of home of f ice 3766 Stone Creek WaY

Boise, Idaho 83703

d ls applicant 631<inQ application as 8n agent for another person, corporation or entitYT lf so

name, address, ancl interest of your principal'

--_ J_e-r-ry R. Klrkman, Presldentr-Geo -Fnergy- Coqpo,qatlon, -- --

3766 Stone Creek WaY' Bolse, Idaho 83703

stirte

e. Designation of aqent rosidlng in tho Stoto of ldaho

Location of proprosecl well ----. -Beff Beyef-,--!dah-q--

NW Yo %, Section - 22--..-, Township - -l.l-S- , Range -- -26I' ' tl'M

Well number or well name 1

Rick Tremblay, Vice President,
Geo EnergY CorPoration

4

3 Type of well: 'lll Exploration E Production //3 n lnjection

Well construction:

Describe specifically or attach information pertinent to the proposed casing proqram, and well conslrrrc

tron rncluding casinc size, thickness, length of conductor,.surface and production pipes; prollosed r;rorrtinrl

procedures, safety ievices, valving, and other measures clesiqned to conserve and protect tlre c;eolhermal

resource and ground water of the state. 
20,, hole drilled to lg' d eP!-h '--- ,

16-3/4" CasiJrg set at lBr dePth, (2' above land surface) with annular space cemented

solld to surface.

14" Hole drllled from 18' de p th-__t_-o_ I ,-{ 0_Q. 
I 

-d eP-th

L2-3/4" Caslng set from surface to 1r400' clepth wlth annular space cemented solld

to surface

12" Hole drilled from 1,400' depth t9 1,600' depth-

9-518" Screel or perforatecl caslng tnstalled wlth lead swedge and set open hoLe

from 1,400' deptlr to 1,600' depth. All casing standarcl wall 3/16".



5 if tlrr, 1rrr11.y9,;1,61 w.ll rs frlr rlxirior;rlion or l)ro(luction, r)xl)l;rln llte nrean:; ily whrclr Vorl('x1r.r I lrr ( {rrrl'rrrr

anrlr;onlr.0l llre n-.sortrc0. (Ll:;r:;rclrlition;rl shnets ilrrr:cessirry.) Standard surface valving procedtrres

u/lth remote control extenslon clevices. Cement, casing, surface valving', and driiI ing

program ls based on usGS drilllng reports for Raft River site'where no high temp-

eratures or high presstrres are known to exist at drilled depths of over 6'000''

6

1

10

11

12

What is the clrar;rcler ancl composition oI the matcrial you expect to cjerive from

paramelers such as 1-rhase, Qslrmatcd teml)eratures, ctc.
Refer to aELached "Chemlcal Analysls of Thermal \^later -- H. S' Frazier

tlre wrtll) l11r'lqlrlr

Wel l" and

B

I

"The Raft Iciaho 5 l"fW Blnary ProJect" report by L. L Mlnk or USDOE Ral-t lliverRlver,

UASCGeoscience S rudy .

ls tlris 0pplicntion ;r p;rrt of n lrroqram [or explor;tlion or rlcvnloltmonl of nn;rlrencly cxPltlrIrlr1r'ollrIrrrr.rl

rosou rceT
Deve1o.p11en!- o! an already -e1p'--ored geothermal resour-ce: --

rcl coct o{ tlin constrtrction of thn wr:ll ancl relatecl usnsT Providt'};t valiclainrl Ittt;rtt' r''l
Whnt is thn ostimnlr
statomcnt s6owinq the apltlicant has suf ticient financial resources to coml)ir:te tlre proicct.

$70,000: Niagra-Mohawk Power co . - IlyclraCo Jolnt Venture
r'r'tfri pioposeo ctdueiop;;;i';ilii;uor"" tt'''n use.'of water for p\rrposes 6tlrer^tlran geotlrermal (ises. lras rlr(

applicant applied for a permit to appropriate water as ltrescriltecl in Clrapler 2' Title 42, ldalro Corle2

Geo the rma 1_ pgw.er" Production use

List in detail the:opplicant's previous r:xpcrience in cleollrerrnal resource develolrment.

Rlck Tremblay, Vlce President, Geo Energy Corporation formerly project director

o.f Ca!f_q9"1 {a_1-1- Ge-o-t!r-erma1 P-5.oject_ qild_L. L. "Roy"-Mink, Consultant to Geo Energy

Qolp.o:-q!1gn: a-.q$--fo-5qr9-1-Qs-p-On--.Gggg!t-gf*al-Energv. Branch -Chief : --.

What does the applicanr intend to do witl'r waste products, brine or water from the wellT

RetnJectlon-.lrtto thtef zone 500' to I,300' depth.

lclaho law requires that a hond tre filed with the Departmcnt indemnifyinq the State of lclirho, cr)nrltlrorr,rl

upon the performance of the duties required by the ldaho Geothermal ffcsources Acl and the proDnr

atrandonment of anv well covered by permit of not less tlran $10,000 pnr well, the actual amo[, nt snl as a

condition of the permit. lclentify the company that will underwrite your bond and provide confirm;ttton
that thcy will issue such hrond upon payment of the necessary fees. A Surety Bond will be

provlcied to the IDWR ln che forthcoming dri11lng Prospectus.

r(:,tl t()|l

rt

Sl(p-r,r lur for ;rp1
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Form 4003-1
5l7B

1

Geothermal Application r.. lLCr('/

STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES

APPLICATION FOR PERMIT
TO DRILL FOR GEOTHERMAL RESOURCES

Name of applicant

Post off ice address

ration. Also give:

a. Place of incorPoration and date

June 28, 1983

Geo Ener y Corporation

3766 Stone Creek Way, Boise, Idaho 83703

Secretary of State's Office, Boise Idaho

lf partnership, joint-venturo, association, or unincorpgr-lted group, attach names and places of domr

partners or p€rsons. lf corporotion, attach llst of corporata offices 8nd their placo of domicile';"

names and place of domicile of any person owning thirty percent (30%) or greater interest in the'

b. Principal place of business Bo se- Idaho

c. Location of home office 3766 Stone Creek Way

Boise, Idaho 83703

d ls applicant making application as an agerit for another person, corporation or entity? lf so

name, address, and interest of your principal.

errv R. Kirkman. President, Geo Enerev Corporation

S Boise,^ Idaho 83703

e Designation of agent residind in the State of ldaho B1-sk=-T-rci!blell,--Y-r-q9.,!-r-gqid.q4t,
Geo EnergY CorPoration

2. Location of ProPosed we ll Raft Ri-ver Idaho

NW lo %, Section , Township 15S , Range - 26E -- , B'M

Well number or well name Soni a //4

3. Type of well: tr Exploration O Production E ln.iection /11

4. Well construction

Describe specifically or attach information pertinent to the proposed casing program, and well co'

tion rncluding casing size, thickness, length of conductor, surface and production pipes; proposed gr

procedures, sutrty ievices, valving, and other measures designed to conserve and protect the geoti

resource and ground water of the state. 
16,, Hole Drilled to 18, depth

12-314" Casing set at 18t dePth, (2' above land surface) with annular

space cemented solid to surface.

12" Hole drilled from 18' depth to 500r depth.

9-5/8!' Casing set from surface to 500 I depth with annular space c_emented

solid to surface.

9ll--Uole -drille"d irom 500l-depth-Lo l-300l-depth--- -- - --
B" Slotted injection pipe set from 500r dgp,qL t9 1110-01 dgpth.

or,- "r"t", ".."urr; tr;; ;;;t.' 
-



ll rlrr, ilt,rlir,,,r,(l wrll r,. for r,xIlr.rr,rlrr)n ,)r lrrr)r'lrrt:ll{)li, {lxpl,rrrr llr(' rlltl,ll)" lry wl rrr:ll v(}tJ Ixl)r'('i

,rilrl r.,rrrtrrrl lltt'rr",(tttt(.r: (lJ'lr',rtltltlttttt'rl'illl:lll:' rl rtrlct:s:''rry )

stanclarcl .surface valving proc.eciures \,/ith renlote ct)ntrol extension devlces'

Grou[lng, caslng, valvlng, anc] dr11ling program ls based on usGS dr1111ng

reports for llaft River Site where no high temperalures or high pressures

are known to exlsr at drilled depths of over 6,000''

Wlr;rt is tlrg ch.rrrrctrrr antj coml)osition of tlrc material you expect to derive from tlrc wcllT

Ditr;tmctcrs such as phase, estirnated teml)erutures,- etc.
Ref er: ro arrached "Chemlcal Anal!;i; ;t -ittenoal Water - H. S . Frazler l'Iell "

i{r | ill}l,rlll

6
lrrclutlc

and

5 l'{l^l [lnary ProJect" report by L. L. Mlnk,

Study

or LiSD0l: llal't"Tlre Raf t Rlver, Idaho

Rlver Ceosclence Case

I ls llr'; irpplicirti11n a pirrt of ir tlrotlrirrn for oxl)loriltion or dcvclollmcrFt of an alr0atlY cxltlorr:cl gtlOlltrtrrrlitl

re sou rt:c 7

Development of a thoroughly explored geothermal resource'

wh;rt is tlre estimirlecl cost of .the construction of the well and related uses? Provide a validirted f in,rrtr;tal

stirtr)rnenl slrowrng fhe airplicirnt has suIiicrcnt financial r(?sources to comlllett: the proiect'

$65,000: Niagra-l"lohawk Power co. Hydraco. Joint Venture
li tlre ilrolrosecl rlevelopment wrll involve the use of wirter for purposes other than geothermiil uses. l-rir:; tlre

arrtrlicant applied for a permit to approllriate water as prescribed in Chapter 2,f ttle 42,ldalro Cor-lcl

Geothermal injection use . -

Lr:;t rrr tkrtlrl tlttr itl)l)lic0nt's prgvious oxl)oricnc0 in gootltormirl resource tJevclolrnient.

Rlck Tremblay, Vlce Presldent., Ge9 lnergy -C91norat1.on,_.formerly 
Project Dlrectrlr

of Capltol I'1a11 Geothermal -PrgJect, -a.nd L.,.L. 'inoyll M.!nk, ConsulLans 16 Geo linergy

Corporation and f or.-mer- USDOE-Geothgrqq], -Etergy. Bralc! Chief ' -

Whrrt cloes the;rllplicanl intend to do with waste products, brine or water f rom tlre wtlll?

Relnj ection ilto .t\ief zgle 500 I to I ,3-00' d9l9h

l<lirho l;rw requrres that n bond be filecl witlr the Departmcnt inc,emnifying the Statc of lcjirlro, conLJrlronijl
upon the performant:e of the cluties required by thc ldalro Geothermtr.,l Flesources Act and tltr:1lro1rr:r
alr,rndonment of anV well covered by permit o{ not less than $10,000 per well, the actual irnrount sct.rs ir

condilron of tlrc permit. lclclntify the t;ompany that will uncjcrwrite your bond ancl provide conf rrnratron
llrirt llrr-.y will issuc such t-lond ul)on paym0nt oI tho nccossirry foos.

A Surery Bond will.be provided to the IDWR i1.the forthcoming.drllling prospectus'

t1

I

10

11

12

ref a lryl licirt ro rr
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I
Geothermal Applicalion N".73' t: {-{

Ferm 4003-1
5/78

STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES

APPI-ICATION TON PERMIT -

TO DRILL FOR GEOTHERIVIAL RESOURCES

1. Name of applicant *----9.o gire58-Y--99IPoI-?!-1o-L

Post off ice address
3766 Stone Creek Way, Bolse, Idaho 83703

Place of incorPoration and dato

June 28, 1983

Secret-ary of State'e 0f f 1ce, Ilolec, I<l rllrtt

b. Princirral place of business -- Bo-lee, - Idahg-- -----

c. Location of home off ice 
-l]!q-q

tone Creek WaY

BoIse, Idaho 83703

ls applicant makinq application as an aqent for another person, corporalion or entllV2 lIsr

name, address, and interest of your principal'

J e-r ly-[. -K 
1; km n n, .- P-r-g q 1-{ e n t-, . G e o - Iin g-I gY--E-o lP 9 {-s q1-q-q --

3_26.0_.$ tonLQ;.q ek--WAy,--B-o l.s e, -I-d.aho - 
B 3,

lf pnrtnership, joint-vOnturo, asgociation, Or rinincOrpgrrt6d group' sttnch names Rnd placec of rlon|

partnors or porsons, rf corporotron, attach llst of corpor.t. offlces snd thrlir plnco of rlonricilc' "

names ancl place ef flep6icile of any pu"on owninq thirty percent (30%) or greater interesl in tlrc

ration. Also qive:

d

e

2. Location of Proposed well Raft River Idaho

N \ Nw %, Section 27 --- , Township 1 5s ' Range -: -268 ' ll'M

Well number or well name Michelle i/5

3 Tyfe of well: O Exploration n Production ts lnjection //2

4. Well construction;

Describe sPecificallY or attach information pertinent to the lrro posecl casln!l l)ro(iram, itnrl wcll r:'

tion rncluding castng stze; thickness, length of conductor, su rface and production rripes; prol'losecl r1

procedures, safety device s, valving, snd other m€asures designed to conserve antl protec I llrn qcrt

re50u rce and qround water of the state' 
16,, Hole Drllled to 18' dePtli'

L2-]l 4" Caslng set at l8t dePth, (2' above land surface) wlth annular

sPac e cementeci solld to surface'

Desisnat,on of asent residins in the State of rdaho 
Eli-rl5?EllffirJi::r:lu"o'nt'

t

12" Hole drtlled from 18' depth to 500t dePth.
'L.

9-518" Casing set from surface to 500 I deP

solld to surf ace. '.

9l'Hole clrtlled from 500tclepth ro 1,300r depch'

B" Slottecl inject.ion plpe set from 500' depth to 1'300'

Al1 ca.sing, s'tandard )1T6" wall'

th wlth annular sPace cemented

dep th .



I

lt lf rlrc 1tirl1r0:;r:tl wcll is for rlxlrl<-rr,rtictr'r or lltoririr:tiOri, 0xplirirt tltr: trteitt'ts l-ry wlrrclr you r)xJ)()ct 1o oolltillrt

irr'rtl corrtrr.rl tlttr r{l:;()!trce. (tJ:;t: ircltlttiotti-rl sltctlts il necessirry-)

Standard surface valvi-ng proced.ures with remote control extension devices.

Grouting, casing, valving, and drilling program is based on USGS drilling

reports for Raft Rj-ver Site where no high temperatures or high pressures

are known to exist at drilled depths of over 6,000'.

6 Wlrirt is tlre clr;.rracter and coml)osition of tl'le material you expect to derive from tlre wellT
parameters such as phase, estimated temperatures,
Refer to attached "Chemical Analysis of ier Well"

"Thg. 3af t Bi-vqf,r_ !{+lrg 5 MW Binary Proiect" report by L. L. Mink, or UlDqq-Rgft

River Geo s c ien c._!gggj$

-

ls this application a part of a program for exploration or development of an already explored geothermal
resou rce?
Development of a thoroughly .*rplored -geothermal re-sou-rce. :

etc.
Therrnal Water - H. S. Fraz

I ncl ude

and

7

ou

I

What is" rhe estimated cost of the construction of the well and related uses? Provide a validated financial
statement slrowing the applicant has sufficient financial resources to complete the project.

$65,000: Niagra-Mohawk Power -Co.HydraCo. Joint Venture
lf tlre proposed development will involve the use of water for purposes other than geothermal uses, has the
applicant applied for a permit to appropriate water as prescr.ibed in Chapter 2,Title 42,ldaho Code?

Gegthqqqal_inj es tion use

10. List irr dctail the applicant's previous experience in geotlrermal resource development.

Rick Tremb-l-ay,--Lfqg P5g-s-idg-qgr 9-.-q-Eagrgv Co-rpo-I1-t-191r-f-9I99.r-rI, Proj ect Director

of Capitol Mall Geotherrnal -P:-pject-, -4-n-d*-L. -!. lSpy- M:qk.,--C-ql-su.1-tan-l- !1G-q9-!ne-r-gy-

cgrpg ration and former 9p_oj_9s_o_f!_e ryer_ r gglgl n r elS!_!n i LI

1 1. What does the applicant intend to do with waste products, brine or water from the well?

Reinj gction into thief zone 5001 to 1,300r depth.

12 ldaho law recluires that a bond be filed with the Department indemnifying the State of ldaho, conditional
upon the performance of the cluties required by the ldaho Geothermal Resources Act and the proper
attandonrnent of any well covered by perrnit of not less than $10,000 per well, the actual amount set as a
condition of thc permit. ldentify the company that will underwrite your bond and provide confirmation
tlrirt thcy will issue such bond upcn payment of the necessary {ees.

IDWR inthe forthcomi dri-J-ling prospectus.A Surety Bond wi-ll_be pfqyi_d_ed to ghg

gnatu for applicati
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lnternational Conforence on

Florone, ltaly: May 11'14, '1982

PAPUIT IITt

geEthermul enErgv

TTIE I1AFT RfVER, IDAIIO 5MW(C) I]INAIlY PIIOJECT

I.. L. Mink

Nlorrison-Knuclscn Company,, Itrc

R. D. tease

U. S. i\

U.S. Department of Energy, Id:rho Iralls, U;

C. R. Nlchols

S,A

U.S. Department of Energy, Grand Junction, Colorado, U.S-A

Summary

The Rlft Iliver Geothermal projecl, located in southern.idaho, U.S.A., has involved
rueirr. Il eighL 1'ears of geothermal research activiLies in bobh elecLric and nonelectric geolhermal
:rpplicaLions.

Thc geothermal resource supltiying lhe tacilily is located in tr fracture system found at

lhe Contact Irletamorphic Zone near the intersection of lhe Narrorvs Zone and the Bridge FauI!

Zone, L30oC to 1450C fluids are produced from four 1,500/2,000 m production lvells and

disposed of in lrvo 1,200 m injectionrvells. Reservoir !esting indicales the lield is anisotrophic,
rvit5 the nr:ij or a-xis of hydraulic conductivity coincidenlal to the Bridge Fault Zone. lnjecled
fluids rvill not interfere rvilh the geolhermal resource although injection over long periods of

lime at high pressure could aJfecl lhe shallow ground rvater syslem. Furlher analyses of the

producbion and inj ection dala during plant operation rvill provide greater insight into this

conrplex reservoir.
- The facilities at the Rafb River Site include a 60 KW(e) prot,olype power plant, a 5MW(e)

power plant, and facilities for various types ol direcL applications research. These laqilities
are used lor heal exchanger evaluations, space conditioning erperinrenls, heat pump

i1r'r-,stigrrtions, agriculture and aquacullurc experinrents, materials Lesting, and other
rrriscclllncous qeothcrlral related rcselrrch

.-\ prelinrinrrra'lnu11'sis ulrs nraclc of tlre initiitl strrrt-ttp rlrtlri trrkctt lletrveen Crclober

:ir :rn,l \oyc.rllrcr 2, 195 l, lor tlre 5ltl\V(c) I)ilot (lcothcrrtrltl I)r.rst'r'l)lrrtrt. 'l'lris lrlanl r.rtiliz.t:s

;r tltlL'l irrtilirrLl isoltu[:rnc ltiulrry c-\'cle. 'l'rvo lcst conrlibions s'crt'stlli:ctt:tl Ior an;rlvsis: (l)
rt tlr.,r'1r:rl Io91t lcst rvith 1)4'', oI llrc clcsign gcoiluitl ilorv, entl (2) rr lcst:it rtl,roitt thrcc-icltrrtlrs
trl Llrt'tlcsirrr gc.,riluirl llrrr.,'in rvliiclr onc nrctjlwatt rvas gcncrrtlt-'tl lrottt u'tlrkirlg lltrid llou thIotrglr
Llrt' lorr'-1rl'('ssur'(' st:tqt' rli lirt' LLtt'llittt'.

Corrrpolt.nt rrrrtl sysLcrrr clrcrKy llrtlrtnccs u'r:rc nrlttlc lrortr iniLirtl strtrttrll tlriLa. t'.xccpl

Ir,rr. 1rlrrllulctiop in lhc lrigh pressurc tr.rt'binc throLtlc vitlve s-vslettr, Llrt'ltlanl ller-[or'nrt:tl
gr'nt'r.:rllv rrs ltrcrtitrtetl, :intl lhc lesling rvrls jtttlgt:rl lo lltl Sttcct-sslrrl,

licl(1 at llle Cenlr<l Alf arr Ftrenle

Orgarrrstrl rnrl slt<lrsrlrcd ttY

UtlllA t lLrrc! Lrtqrrtecrrng, Crarrlreld, []rltllrlrd MK43 0AJ, Ertglarttl

rrl c()nlril)(:lr1)n wrtlr Fnle Nau ltlrtale 1xr l'Frterqra Elettllca (ENE i )

( r tlllllA I Irrrtl I rrgrrrccr,rtq l9t]2

Italy



I. I NTRODUCTION

The Raft River Idaho 5Mw(e) binary plant is the cu'lmination of almost eightyears of research acti vi tJ es i n both geosc i ence and engi neeri ng. The Raft R.i ier:geothermal project was initiated in 197i wi th the U.S. oipa.tr"ni'of Energy and theU.S. Geological Survey performing an integra.ted geologic, geophysical, ana nyOrotoji-cal exploration program to ass ist in locition o? tne ririt exploration wet t. Sjncethat time, seven wells have been drilled to supply and dispose of water for a 5MI4(eibinary systan and assocjated geothermal research projects. The project has d;;funded by the U.S. Department of Energy with EG&G Idiho, Inc., performing the re-
search and development functions at the 

-facil 
i ty.

The Raft River Geothermal Area lies in South Central Idaho (FiS.l) in a northtrending geologic basin bounded on three sides by mountains. The valiey opuns to thenorth jnto the Snake River Plain. The Known Geothermal Resource nrea'(fCnn) i;'located in the south end of the valley near the ldaho-utah border.

2. GEOLOGY

The Raft River Va1ley is a down-dropped sediment-ary basin composed principal lyof tertiary siltstones, tuffaceous sandstone, and conglomerates of the Sall Luk.'fo"'-
mat'ion derived frcrn the surrounding nnuntains. This material is overlain by severa't
hundred meters of Quaternary al luvium and lacustrine sediments of the pleistocene
Raft Formation.

Faults jn the va1 1ey are steeply dipping normal faults along range fronts andare descrjbed as having occurred as late as several hundred thousand years ago. TheBridge -Fault, a principal fault lying in a north trending zone on the west sjde oftl. va1 1ey, is the pri.ncipal structure thought to control the up-wel 1 ing of leo-!!.*9.l fluids (Fjg. 2). This fault-r_a.s. or-igina11y described as having"a difr of
90-10'continuing to depth (Mabey, (1978)). Later interpretations jndicjte a s'hal-lowing of.d'ip with depth.flattening. to nearly horizontal'with no Jisplacement of the
basement (Covington (1980)) (Fig. 3). The Biidge Fault terminates north of the RaftRjver by an inferred basement shear structure cailed the Narrows Zone.

3. RESOURCE CHARACTERISTICS

The Raft River Geothermal field includes five 1,500 - 2,000 m production wells
and two 1,100 - 1,200 m injection wells. Drilling was initiated in 1975 w.ith a 1,521
1 deep exploration well. This well proved the existence of a 144oC resource at adepth of 1,500 m.

'rlith the confjrmation of resource availability, plans were initiated for abinary pilot !ower plant to research power production at these medium temperatures.
Production wells RRGE2, RRGE3, RROP4, and niCpS were drilled from 1975 to 1978. Twojntermediate depth injection wells RRGI6 and RRGI7, were completed jn l97B to com-plete the field for the 5Ml,l(e) binary pilot plant (Table l).' 0ne wel1, RRCp4, was
classed as a nonproducer and js being used as a monitor welI at the p..t.nt titr..
Seven shal low mon j loring we1 ls (Ml,J-1 through MVI-7) , dril led jn 1978, are located near
the Geothermal Iniection l'{el ls. The depth and location of each wel I were designed todetect any migration of injected geothermal fluids jnto shal low aqui fers uiea forirrigation and drjnkjng water suppl ies.

'T!" geothermal reservoir at Raft River jS a fracture dominatecl systern. Thehydraulic conductivity, coincjdental with the northeast-southwest djreciion of theBridge Faul t Zone, i s two times greater than the orthoqonal di rect ion. Tri tium da ta'indicates the fluid age is very young at sixty to seventy years old.

The fluid chari stry indicates the deep geothenrral systenr is cunposed of sodjurnchlorjde type waters. Total speci fic conductance ranges frorn 2,500-2,800 uS for
wel ls RRCIl, RRGE2, and RRGP5 to 10,800-12,000 uS for l,lel ls RRGI6 anct RRCI7. Rn0t3waler qua) i ty is mid-ranqe between the deep proclucLion wel ls and the interrnecliate
deplh injection wel ls at 8,000 trS. Fluoride is Lhe rna.j or environrnentally sensitive
elernent with concentrations in excess of 7 rnq/l in the three llrorluclion wel ls.



The chsnistry of the Raft River geothermal water suggests the exlstence of two
waters , one of hi qh di ssol ved sol j ds movi ng i n frorn the southeast at a depth of
1,200-1,600 m and one of lower dlssolved solids moving in frun the northwest (Flgure
4). !{ater chemistry also indicates the deep geothermal system 1s hydraul ical ly
connected with the shallow ground water systern of the Raft River Val ley. Slnce the
injection wells are located in the zone of higher dissolved sol ids, there is concern
injection may cause a migration of'this water into the shal lower potab'le ground water
system. Injection testing and monitoning is being conducted in conjunction with
plant start-up to determine if this will occur.

4. 5Ml.l( e ) GENERAL PLANT DTSCR I PT i0N

4.i Plant facilities

The 5Ml,l(e) Raft River Pilot Plant (RRPP) i s a geothermal power plant designed
and constructed to demonstrate the feasibil i ty of electric power generation using
moderate tanperature liquid dorninated geothermal resources. The plant'utilizes an
organic Rankine cycle method of operation. Isobutane, the working f1uid, conveys the
heat energy of the geothermal liquid to a turbine-generator which converts the ther-
mal energy to mechanical and electrical energy to generate 5MW gross electric power.

The plant is canposed of a tank farm, process area, pond area, and office build-
ings (Figure 5). The process area contains the 5Ml,l(e) power p'lant including the
isobutane and geothermal fluid systems. The tank farm contains the storage tanks for
isobutane, propane, and nitrogen. The pond area has sludge holding ponds, a brine
pond, and the isobutane flare pit. The facility offices and plant contro1 buildings
'include many of the plant support systems, €.g., cooling water system, fire protec-
tion system, and plant air systan.

4.2 Plant operations

The operating crs,{ consists of a 5M[l(e) plant operating crew,
operating creH, maintenance crew, and support personnel (chemists,
engineering, etc.). The entire cretr for a three-shift, seven-day
proximate'l y 50 to 55 personnel wi th ei ght to ten peopl e on each

geothermal wel'l
admi ni stration,

operation is ap-
operat'ing crew.

4.3 Geothermal flu'id supply and injection system

The supply and 'injection system suppl ies geothermal water frsn the production
wel ls to the 5Ml,l(e) plant Geothermal Fluid System and then injects the flu'id into
intermediate depth iniection wells. The supply wells conta'in'ljne shaft pumps ca-
pable 0f producing 32 to 70 l/s of 1lluid each. The exact flow rate is dependent on
the drawdown characteristics of the individual wel'ls. The inject'ion pumps'are also
line shaft pumps each capable of injecting 70 1/s. The injection pumps take suction
frorn hol ding ponds where the geothermai return water I ines frorn the 5Ml.l(e) plant
terminate. These ponJs act as surge vessels to rel jeve pressure and flow transients
0n the suction side of the in.jection pumps. All pipe for the supply and injection
system is transite (asbestos canent).

The Geothermal Fluid Systen'r 'i n the process area consists of a filter, two
booster pumps, four hea't exchanqers, control valves, instruments, and associated
piping. The primary function of the systefl is to transfer geothermal heat to the
isobutane working fluid. The heated fluid is then converted to vapor to turn the
turbine.-driven generator. Secondarily, the Geothenral Fluid System is tapped for
makeup cooling water, f0r cooling tower water basin and water tank freeze protection
and to fu rnj sh bu i l di ng heat.

During steady-state operation, the qeothennal fluid is at a flow rate of 142
l/s, a ternperature of 140"C, and a pressure of l,Il2 kPa at the high-pressure boi ler
inlel. l.lnder steady-slate conditions, the ternperature at the hiqh-pressure boiler
qeothcrmal flujd;nlet is the rnariinrrrt ,lerrlherrrr,rl lluid ternperature, llowever, this
ttrnperature cdn be regulale,l frun the conlrol rocxrr. by nleans of autonatic controls,
The autontatic control valves in the rOcirculation I irrc to the suclion sicle of the
booster p(rmps are trmperature acluated to rlivert. t-ool qttothennal fluid back throuqh



the heat exchanger loop to adjust system temperature.

4.4 Isobutane system

Isobutane is the primary working fluid used in a dual bolling Rankine cycle for
the 5HW(e) Raft River Pi'lot Plant. The Isobutane System consists of two basii parts,
the isobutane storage area and the process loop. The process loop is designed to
extract 44M\'l of energy from the geothermal Iiquid and is capable of generating 5MH ofelectrical power. The jsobutane flow is split at the exit of the low-pressure pre-heater. Approximately 34 percent of the fl ow i s channel ed to the I ow-pressureboiler, and the rana ining 66 percent flows through the high-pressure preheater: and
then into the high-pressure boiler. The flow of vaporized isobutane from both
boilers is di rected through the turbine where thermal energy is converted to rne-
chan i cal energy.

At 100 percent capacity, isobutane flow of 246 l/s is provided through two feed
pumps and is majntained by an automatic control valve. Liquid isobutane is preheated
in the low- and high-pressure preheaters and vaporized'in the low- and high-pressure
bo'ilers. The low-pressure boiler operates at 1,393 kPa and B2oC; the high-pressure
boiler operates at 2,620 kPa and 129'C. The turbine exhaust flows into the condenser
where it is condensed and slightly subcooled by releasing its heat to the Cooling
l'later System. The liquid isobutane, at 455 kPa and 3BoC, then drops into the storage
tank.

4.5 furbjne generator

The turbine generator cons'ists of a turbine, gear reducer, generator, piping,
and control instrumentation. The turbine has high-pressure and 1ow-pressure radii'l'infIow units. The unit is des'igned to expand the isobutane to drive a generator that
produces 5 megawatts (gr:oss) of power and operates with exhaust pressures up to 1,586
kPa.

The isobutane'is supplied to the dual pressure turbine throuqh a 35.6 cm high-
pressure header and a 30.5 cm 1ow-pressure header that are equipped with'individual
throttle stop valves and flow meters. Flow control is regulated by the turbine
governor. The turbine back pressure is governed by the arnount of condenser pressure.
The generated power of 4,160V, l,1l0A ties to the 3-phase 25 KV Raft River conrnrcial
primary power lines. l,{hen the plant's turbine generator is operat'ing, it supplies
power for facility operat'ion and delivers the surplus power to the commercial grid
via a 5,000 KVA transformer substation installed at the site. !.lhen the turbine-
generator is not operat'ing, power is supplied to the site facilities frorn the ccrnmer-
c j al grid.

4. 6 Cool i ng wa ter treatfient sys tan

The Water Treatrnent System rernoves biologica'l and chemical scale-forming impuri-
ties frun geothermal water that is used as makeup feed for: the Coo'l'ing l,latei System.
Since the 5Ml'{(e) power plant is located in a region where ground water js not readily
available, cooled geothermal water is used as the makeup supply for the evaporative
cooling tower. About 20% of the geothermal fluid is taken from the Geothermal Supply
after passing through the plant and prior to reaching the injection system. This
water'is supplied to the l,later Treatment System where it is initial 1y pretreated to
reduce hardness and remove sil ica. The wateli s then treated for pH, algae, corro-
s i on, and scal e control .

4.7 Data acquisition and control s

The SMl'l(e) Raf t R'iver Pi lot Pl ant is equi pped wi th a cunplete system of data
acquisition and process controls consisting of four major subsystems, the Process
Control Subsystern, the Process Instrumentation Subsystem, the Data Acquisition and
Recording Subsystems, and the Automatic Cal ibratjon Subsystem. The function of the
controls and inslruments is to penni t the operation and monitorinq of lhe planl under
al I conditions frorn lhe control roorn using existinq state-of-art conponents.



s. sHl.l( e) PILOT PLANT START.UP

5.1 High geofluid flow test evaluation

System start-up test.ing of the Raft River sMl.l(e) Pilot Geotherm-a1 Power Plant

occurred between 0clober 20 and November 2,1981. The plant was run for two periods

(0ctober 20 throuqh 0ctober 23; and 0ctober 2B through . 
November 2)' These tests

culm1nated with a iest in which the plant was run as a thermal loop with 94 percent

;i J.aig;9eof1uia lfow and one in wh'ich the iow-pressure stage of the turbine gener-

aLed one megawatt of electrical power with a Iower geof1u.id tlq*'. The primary pur-

pose of thi s testing was to chec'k ort inu systern and i ts individual cunponents' The

only significant fo'mponent which did not iunction was the thrott'le valve and its
contro'l system on the high-pressure turbine stage. For this reason' the high-

pressure stage could not bi loaded duling the power production test. Further engi-

neering performanie tests are scireduled io be performed in the spring and summer of

1982.

The High Geofluid Flow Rate Test afforded the best opportunity to establish the

plant performance. 
- 

ouring this test, the p'lant was operat'ing nearest its design

Folni..-ari *jo. cmlpone-nts except ine turbine were functioning during this test'

E.ight sets of complete dat_a were taken over the tinre span of ttre test. S'ince

variation of at t' impoi:tant values during this timb was .qui te smal 1, the average

measurements over tnis time interval were taken as the steady-state values.

Figure 6 shows a schematic of the 5M\,{(e) plant with various points numbered to

correspond with values in Table 2. All vuiuls which were deemed to be recorded

correctly are presented, although there is. disagreement among several rneasurements'

Certain redundant measurements were ignored, ottiers were averaged, and heat balances

were made for the system and ind'ividual cunponents

5.2 Basic data analYsis

Table 2 gives the experimental values of the measurements which are used in the

energy balances. The state point numbers correspond to Figure 5' For the geofluid
iuiu]'ti'e *ii flow iate was taken as the averages.of the two experimental measure-

ments. The sarne procedure was used for all Uul tne two lowest temperatures' For

those temperatures, tire lo*er measurement gave more consistent results. There was n0

redundancy in measu.ementi for the cooling water, so the individual measurements were

used. In the.isobutane 1oop, the liquid flow rates into the boilers were taken as

the best working fluid flow-rate measurements. These were used together with 
-the

pr.f.'..i.r inlet-flows to determine a consistent set of isobutane flows. The fact
that the high preheater inlet flow was approximately equal to the high boiler inlet
flow indicafes no bypass around that preheater.

An energy balance using experimental temperature data'indicated an 8.7 percent

bypass. Later resulLs indicite that the low preheater outlet temperature may be high

ciusing the energy balance to yield a value which is too'large. Temperatures were

averaged utilizi.s tl* assumption that there js no. bypass around the high preheater

s0 that State points 10 and i1 are the same. Boiler and condenser preSsures were

derived frun presSure and ternperature meaSurementS around the cOmponentS'

inurgy bal ances were cal cul ated for each of the heat exchangers'' For these

calculations, both geofluid and cooling water were assumed to have the proportion of

pr." nut.. ai given 
-in 

the steam tables (Keenan, 1969), and- the isobutane proportions

were taken rrun italt ing (tsz:1. Table 3 gives the results of these calculations.
The individual differences'ranged between s.q and 8.5 percent. An overall system

.nu.qv;uf.... ii given in Table 4. The pump work is estimated from the pump charac-

teristics knowing'the flow through the pumps.- Th" percentage difference in closure
of the heat balance is smal ler than that of the heat balinces for the individual
cornponents.



6. BENEFICIAL USE EXPERIHENTS

Experlments related to the app'l'lcatlon of geothennal fluids, elther dlrectly
from wells or after primary heat extraction from electrlc power generation or indus-
trlal process'lng, have been performed at Raft River. Uses for these fluids can
'lmpact overa'lI economlcs in comblned geothermal use scenarlos or can influence future
actlv'lties around geothermal sjtes such as aquaculture and aglicu1ture. These exper-
'irnents also contribute to understand'i ng the environmental implications of geother.mal
devel opment act iv i t i es.

A three-year irrigaiion/agricul ture experiment is being conducted at Raft River
by the University of Idaho and the U.S. Department of Agriculture. This experiment
i s successful ly contribut ing to understandi ng how to use geothermal fl u'ids in crop
raising actjvitjes. A highly successfu1 aquacu'ltuie experiment was completed at the
Raft River Site. Several aquatic species were raised d'irectly in geothermal waters
with the conclusion that d'isease problems al'l but disappear and growth rates are
rernarkab'ly accelerated. An alternative water disposal systan, geothermal wetlands,
has been exte'nsively stud'ied at the site. This ecosystem utilized aquatic plants as
bioaccunulators for water purification and the creation of waterfowl/aqua specie
habitat. Successfu'l experiments raising catfish, carp, and shrimp in geothermal
wa ter we re al so ccmpl e ted .

Several deve'lopment and testing studies have been performed on equipment poten-
tia11y useful in geothermal app'licat'ions. The first U.S. Residential-Sized Geother-
mal Air Conditioner (LithiuBrunide,3-ton Arkla Unit) cooled one of the Raft River
buildings.

A fluidized bed dryer was in operation for about a year, drying samples of
biomass potato waste from the secondary treatment step of a local processing plant.
Potato peel n'nterial s y.ere al so processed and dried. 0ther hqrdware experiments
involved fluidized bed space heaters for geothermal waters that rlray be corros'ive or
have a high dissolved solids content.

A nunber of studies were also conpleted and some portions implemented for facil-
ity use at Raft River. These included integrated use/Industrial Park 0eothermal
ccmplexes for Raft River or e'lsewhere; advanced district heating systems; advanced
a'ir conditioning using geothermal water (ammonia absorption and diaphragm); and
geothermal 1y ass'isted biomass-to-l iquid fuel . The first geothermal powered stil I for
fuel alcohol was successfully tested at Raft River.

7 . CONCLUS IONS

,The Raft River 5Ml,l(e) Power Plant is the culmination of alnnst eight years of
Geothermal research activities. A vast amount of knowledge has been obtained on the
characteristjcs of a fracture-control'led geothermal system, both wi th respect to
production and injectjon. Experimental data has also been col lected on nonelectric
experiments re) ating to use of geothermal fl uid as the energy source. Successful
experjments include agriculture, aquaculture, biomass production, wetland studies,
and space condi tioning.

Data on the 5HW(e) power plant was col'lected at the time of start-up testing
during. the fall of 1981. These tests indicated all components of the plant performed
as predicted except the high-pressure turbrne-throttle val ve systern. Further testing
of the power piant and associated components, together with further reservoir test-
ing, is scheduled to occur during the spring of 1982.
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TABLE 1 Selected Data Frorn Raft River l.lells

tdel'l Headl.Je'l I
Depth

Casing
Depth T

Pumpi ng/ Injecti on
Ra tb

Speci fic
Conduct'ivi tyra tu re

!ilelI

Geo the rma I
RRGE- i
RRGE.2
RRGT-3
RRGP-4
RRG P- 5
RRGI-6
RRG I- 7

m

152 i
i9 94
17 89
165 4
t497
1 176
liB5

I 105
1 289
129 3

105 4
1039

509
623

oc

137
139
144
N/A
129
N/A
N/A

State
Point

s

66
40'40

Nonproducti ve
41
70
70

uS

2 800
2 500
B 000
4 050
2 700

10 800
12 000

Experimental
Va'lue

.4439

.4439

TABLE 2 Experimental Values From sMl.l(e) Plant Start-Up

Geofl u i d
Mass Flow Rate

(xg/nr x to-b)

Temperature ('C)

?

B

4

5

6

7

B

40

138.7
114.9

98. B

81. 3
sB. 0

2.826
Cool'ing r,later

Mass Flow Rate
(Kg/hr x 10

Tanperature ("C)

Fl ow Rate
(rs/hr x 10

.-Tempe ra tu re ( "C )

Pressure
(kPa)

-6)

-6)

40
4l

4
B

1B
30

an
Ha.s

butIso e

s 13
14
29
l9
22
3t

. 3948

.3680
; l38l
.2567
.2567
.1381

13

l4
18, 29
21,22

36
37
24
3l
36

36.3
82. 6

77.4
113. 2

75. B

34.2
232t.
t?46.
4t,3.

,l

I



Component

Low Preheater
Low Boiler
High Preheater
High Boiler
Conde ns e r

TABLE 3 Component Heat Balances Using Experimental Values

Heat Transfer Rate (Btu/hr x to-7)

Into Component 0ut of Component Averaqe Percent Di fference

300
43?
t19
002
BB6

TABLE 4 System Energy Balance

4.004
3.19s
2.865
4. ?67

14.960

4
1

3

4

t3

4.109
3.314
2.992
4.135

14. 430

7

7
oU

6
7

U

2

5

4
4

Rate of Heat Transfer frcrn 0eofluid
Power Input to Isobutane Feed Pump
Rate of Energy Flow to System
Rate of Heat Transfer for Cool ing l,later

Di fference

42.63Ml,l
.69MW

43.32r4l,l
42. 2Br'1W

e)
e)
e)
e)

t. 0aM!,|( e )
2.4%
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