_FROM: Debbie

MEMORANDUM
- August 30, 1979
TO: Mike Wright

SUBJECT: Utah Roses Report bytEnergy'Services; Incg'

This report was prepared for Utah Roses by Jay Kunze et aﬂ

The report is poor1y written and reaches some conc1us1ons about
the geothermal potential of the Utah Roses property ‘based onfsome very
tenuous geologic arguments.

. P, Murphy, P. M. Wr1ght and D. Struhsacker are acknowfedged in the repoyt
as "... most helpful in reviewing the assessment of the resource and in. the
' gather1ng of the data i : ‘

From this acknow1edgement one could infer that UGMS and ESL helped comp11e
~ some- of the spec10us data, and agree with the1r 1nterpretat1on

Some of ‘the more misleading statements. included:

_ "If the fault zone does indeed exist. (1nferred frem an aeromag
anoma]y) .and carries geothermal water, horizontal movement of the water
into the va]]ey fi11 material can be expected Since Utah Roses is less
than % mile away from the progected fau]t trace, it can be cons1dered
-a good geotherma1 exp1orat1on area Pg. AO ,

MThe poss1b111ty that a fault zone may'exnst within 2,600 feet of
" the Utah Roses property 8nd the downhole temperaturesoencountered in
the Conservancy Well (93°F) and Sandy City well ( 100°F)../. n.b.-
th&s we]] is over 2 miles away and has a bottom. hole temperature of

90°F)....make the Utah Roses property an excellent geothemma1 prospec1
Pg. 24 . .

P M urphy has sent an unfavorab]e rev1ew of the report to Ke1th Jones :
of Eg&G ,

Shou1d we' respond in’ k1nd7

\\ ) Y >\’,;,

Depb1e Struhsacker

/

©'DS/hb

‘efh EhcloSure-s Utah.Roses'Report _




.'A

—~—

C
JTQ¢)H)HQ&GAN~,

GEOTHERMAL EVALUAYION
“QF THE
SANDY, UTAH AREA

Submitted:to:

UTAH ROSES, INC.
“567 W. 90th S. (Sandy)

SALT LAKE CITY, UT 84070
'Pfepared by

ENERGY SERVICES, INC.
1084 N. SKYLINE DR,
IDAHO FALLS, ID 83401

July, 1979

S Roger/a. Stoker
‘Mgr., Geological & Reservoir

AZQQILQ<§;Z?\ Z

.Jay F. /yﬁn%e’/? E.

GeneraI/Manager

,/ﬁgﬂf%ZL[A~Z(ﬂ(k[(/CLQ\{l;

Jqseﬁh R. Wlnkelmaler

Student Geoﬂoglst



H.,

‘Title Page . . . . .- .
. Table of Contents ..

Figures; Tables, and Acknowledgements

o Geothérmal Data Evaluation

4. State Foestry Well No. 1- .
5. Salt:.Lake County Cdnservancy ;
‘6.1'Other Area Warm Wells . . . . . . ./

Geothermal Resourcé Potential Summary -/

TABLE OF CONTENTS

Introductibn...

Location:.'. ..
Géneral'Topography & Hydroiquv.
Generél G;Ound Water |

General.Geology e
1. Aeromagnetic Map e e e .

2. Valley_Thermal Springs ...

3. - USGS Circulars 726 and 790 -. . .

i. Geothermal Hydrology . ._; .o ./.
2. ProductionAWell-; e e e e .;/
- ‘ /
3. Injection Well . . ./.
Drilling Prognosis . . .. Jo.
References . . .. . . ..; -oe .. .ﬁ
[}/’
L
ii



FIGURES

- -

L. Location of Utah Roses . . . . . .

2. USGS Total Intensity Aeromagnetic Map . . .

3. Thermal Springs & Major Fault Zones of Utah .
4., Conservancy Well Log, June 4, 1979

.5. Conservancy Well Log, June 25, 1979 ...
TABLES

1. Salt Lake County Conservancy
‘Well Water Chemistry ~ . . . . . . .

ACKNOWLEDGEMENTS

The Utah Geological and Mineral Survey (Peter J. Murphy and
‘_BenfL; Everitt):and the'UniVersity of Utah Research‘Institute
(Phillip M. Wright and Debra W. Struhsackey) were most hélpful

in reviewing the assessment of the resource and in the gathering

of the data.

The Salt Lake County Water Conservancy DﬁLtrict
-cOoperatedﬂih Sharing costs of testing the conservancyf well.

A‘Consultant Jack Barnett was most helpful in providing/perspectiy

‘in terms’of the water rights and geoldgical/hydrological assess




- GEOTHERMAL EVALUATION - )
OF THE | -

SANDY, UTAH AREA S /

S

A. INTRODUCTION - o o -

/
/

¢
. . /.// )
This study was conducted under contract to Utah Roses, Inc.

in suppdrt' of -a Department of Energy (DOE) Program'dppOrtunity

Notice (PON) project. The PON is a cooperative projlect between
Utah Roses, Inc. and DOE.designéd to'demonstréte the useful space

heating application of geothermal energy to the floral industry

The primary objective of the study is to evaluate and select /

the most geologically favorablé sites for the drilling of géothermal /
' : /

wells around Sandy, Utah, specifically the Utah Roses, Inc. .property.

i
/

All readily available data (reports, mapé, surveys, and studies) /

were examined and the pertinent data evaluated in regard td the
occurrence of the geothermal resource. This/study presentls the -/

interpretation of the pertinent data, reconnaissance findings,

“and recommendations concerning geothermal drilling sites/

B. LOCATION :

" Utah Roses, Inc. 1is located in thevsouthern‘part of the Jo
,Valley;which is situated in north-central Utah. Thé»greenhous(
complex is located approximately 13 miles south of Salt Lake ¢

90th south, just west of I-15 in Sandy; Utah. SeefFigure 1.
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GENERAL TOPOGRAPHY AND HYDROLOGY . | L
. property is located-in”the Jordan L
3

The Utah Roses, In

a structural valley on the eastern edge of the Basin and Range K
i 4) i l

thSlOgraphlc prov1nce The valley has an area of about 400 sqt&ne
miles with Salt Lake Clty located in the northeast portion. h

located

i

,r_l_;ﬁ__a;::
: fD_*,*

about!

. m;
—v___

" town of Sandy is near the southern end of the valley,

6 mlles west of the mouth of Blg and thtle Cottonwood Canyon

E‘“- T

‘The valley is bounded on the east by the Wasatch Range,

peaks higher than ll,OOvaeet above mean sea level and a loc?l
o o ;

: C S ar

On the south the valley is.bounFedoy

.On‘tJ
] !

relief of.about 6,000 ft.
whose relief~is about 2-000 ft.

the Tfaverse Mountains,
ﬂh

west are the Oqulrrh Mountains with a relief of 4, ,000 ft.

valley floor is relatively flat and sloges gently northward}

i

The principal source of surface water is the north—flowl

‘.3‘

front and flow westward through deep canyons.

i
e
|
When the st%
B
they flow westward across deposate

exit from the mountains

coarse unconsolldated materlal at the edges of the valley“

"part of thelr flow by 1nfluent seepage.  This water rechaqg
) 1\‘

vast ground -water basin that consists of unconsolldated dep

}
gravel sand, silt and clay.‘ No perennlal streams ente; th
J Pl

-from the Traverse or Oqulrrh Mountalns
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D. GENERAL GRQUND WATER

} : : - 3

The ground water in the Jordan Valley{occurs_in,three general

divisions: a shallow unconfined ground-water body, local perched

wéter) and an artesian reservoir, vGround water is uhconfined along
the benche§ and'forms a contihuous'body wi£h7£he artesién reservoir
in the central‘valley..'Most.df the recharge to the gfognd-watér‘

syStem is along thelbenches, The bulk'ofifhe'grouna—waterAresource

is in the artesian reservoir in the lower portions of the valley.

.The sediments that filled the Jordan Valley were deposited by
severalAforces in several ehvironments,_and the complex pattern of
deposition resulted in a ground-water aquifer that ranges widely from

place to place in permeability and pordsity.  The lensey and dis-

+ continuous aquifers have been divided into six-districts based on

geology, water-bearing propertieé of the deposité; and the quality

of the grbund-water.

~ The Sandy areé can be described at depth, geohydrologically, as -
large thicknesses of well-sorted gravels interbedded with lake-
_bottom>clays. There are also numerous‘channel.gravels of ancient

perennial streams. The ground-water moves génerally,northwest,

respondihg irregularily to climatic changes. There exist mahy large

diameter wells with hand dug wells common., Most wells are léss.than

“150 feet in depth and under flowing artesian conditidns, Specific

capacities range from 6;200 gpm/ft with an average of 45'gpm/ft.
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E. GENERAIL GEOLOGY

:The Jordan Velley lies'et the eastern edgeVOf the Basin and
Range phy51ographlc prov1nce bounded'on the east by the Wasatch~
_Range and on - the. south and west. by, the Traverse and Oqulrrh Mountains.
eThe valley is a graben and the surroundlng mountalns'have been up-
| llfted relative:tovthe valley; The bOundaries between the valley and
mountaiﬁsvare most_Often marked”by feults; In additien to the boundary
faults separating the Jordaanalley.from the adjaceﬁf mouhtaihs} other
'faults,lmore'or less'in‘tﬁe mlddle~of the”Valley{ define.an,inner
graben which contains a considerable'thickhess of sediment derived

from the adjacent mountains.

The Wasatch.fault zoﬁe:separates the Wasatch Range from the
‘valley and‘isfthe predemihate feature in the area.l_The feult_zone
is a typicel Beslnfand Range normel'fault zone. Itfconslsts of
‘a sevler of individual faults with a braided or branching pattern.
Most of the faults in the valley and on the east 51de ‘strike N-S
and - dlp 55° to 75° to the west Those on the west 51de~of the

valley strlke'N—S'and_dlp.to the east at approximately §0°.



The wasatch Fault zone and aésociated faults are curfently .

: active and movement along them have resulted‘in 58 strong eérth—
quakes from 1850 to 1949;:‘Generally,;howeyer, the.majdrity of the
diéturbapces have beenvrelati§efy.minof in ﬁatufe aﬁd‘undetéctéblé
ﬁolthe general.populace. it'would.appear that the:mbvements.beganv
in‘lateATértia;y and‘have,céntinued intermiﬁtently,to thé.present
- time_‘ The latest movement on the Wasatch Fault is that of normal
thhrusting.with the mountain block beihgvuplifted carrying sediments'
of - the Lake Bonnevillé group and younger alluvial fans upward ffqﬁ,

60 to 200 feet,

Tﬁe.total verticél displacément:along the Wasatch Fault éohe
7is difficult td estimate_beCQUSe of the amount of sédiméntation
that has acc@mulatea in the valleys:and the-covering of many ofv
the fault lines. Several faults have been inferred'from éravity
surveys, but their"diéplacement can'énly be estimated. There'ére
few deép_@elis iﬁ the aréa and‘generally wells_do.noﬁ'exceed 806’ft.
‘in depth.- waever, the vertical diSplacement would appeaf.ﬁo be

at least 750 ft. and probably 3,000 ft. or more.



iThe mountains thatlsurrqund ﬁﬁe érea‘are composed of chks 
Ehat~range in'age from:Precambrian tb Recént. IhAﬁhe Wasatch
Range1£o‘the eaét of the valley, the rocks incLQdevthiCk Séquehces-l
. of sedimentafy,rocks of Precambriaﬁ,:Paleoéoic, Mesozoic, and 
:Cenozoic‘ageiintrﬁdéd by granitic rocks of Late‘Cretaceous or
eariy Tertiary'age. The Tfaverse Mbﬁntaiﬁs to the sdutﬁ cqnsiSt
 pfincipaIly of rocks of'the Oquirrh FQrmation’of Pennsylvanianv
'and Perﬁian agé and of sedimentary éndvvolcanic'récks of Tertiary
-ége.' The part of.thé Ogquirrh Mounﬁains that bordersvthé Jérdén
Valley-to.the west 1is coméosedIOfIPaleoidic rocksrkprinéiﬁélly ofi
the Oquirrh‘FQrmation, but inciuding Mississiépian-rocks, and 

sedimentary, intrusive, and extrusive rocks of Tertiary age. -

Among ﬁhe most impressive aspecﬁs of thé 1andséape of the
area are:the deposité and erésional features of Lake Bpnneville.
Tremendous embankment deposits of éravel and sand are at the hoﬁths
of~ﬁahy canyons‘and at the Jordan Nérrows. ,Sharp-shorelinés of
Lake Bonnéville are etched iﬁ bedrock ‘and in preFLake Bonﬁeville
alluvial fans alike all ardund the valley. The mcst prominent
shore lines are the Bonneville,_ranging from abéut 5,135-5,180

'feet,vand‘the Provo at about 4,800 feétlelevati¢n.



The Wasatch Méuﬁtainé are‘aléo'characteriééd by fqlded'sgdi;
menfary strété (intense folding locally) and inﬁrudedvgranite;'
Sevéfal steép—éidéd:E—W canYoné opén'outvontQ theAValléy1prdpef.
fheSe cényons are théldirect result‘of»glaciation, faﬁlting or -

‘differential erosion dépending on the indiVidual‘Caﬁyon.

Ailﬁvial deposité were laid down in the valley both- before
and after Lake Bonnévilie. On the Qest sidévof the valley the
Tertiéry_aeposits that have been pedimented by laﬁer erosion;aret'
prinéipally Stream of mudflow_deposits. All ovéf thé valley minor
'istream,aétivitf-since-Léke'Bonneville time has.scérred or obscured

.older deposits.

The earth movements that originally formed the'valley.havé‘
,continued'into-comparaﬁiVely recenﬂvtimesiand have_formed4scarps
in-thé unconsolidated deposits of the valley. The most prdminent'
éf the faults showing late moyemenﬁ_is the East Bench fault which is
A.marked by a scarp that reaches é height of 80 féétAin the unconsol-
- idated déposits‘in‘the northeastern part of the Jordan Véliey.‘ The
weSt—facing scarp of the East Bench'fault, togethex with the eést— 
vfaciﬁg scarps of the Jordan Valley fault zoﬁe_delineate an inner

graben within the  Jordan Vvalley.



The late sufface’éeolegy of the Jordan Valiey consists -
pr1nc1pally of unconsolldated dep051ts 1a1d down by the streams
lakes, and w1nds in Quaternary time. . There are also exten51ve
eutcreps of;prefQuaterharybrocks generally in areas where pedlmente
formed at the.base'ofbthevmouhtains.- The,history andfsequence of
aeposition'is complex and no stratigraéhic'sequence‘ie aépiicable
to the valley ae a whole. The principal rock types in the valley
£ill ate made-ub of ihterbeddedlclay,'silt sand, gravel, tuff;
'and'laQa The thickness of the flll materlal is in the - order of"
3,000 feet in the vicinity of the Utah Roses property The £ill
'may be as much as 5,000 feet deep in the'area-approx1matelY'four
miles west. .The estimated.thickness of the fill is_based‘on.well

* depth, aeromagnetic data, and gravity data compiled by the USGS.



F. GEOTHERMAL DATA EVALUATION

1. Aeromagnetic Map

An aeromegnetic.survey was run 1in tne southern Jordan Valley
‘by Boeks‘of the USGS'in-l954, The data was piotted and a map_pre~
pared by ASARCO in July, 1954, ‘The map shows the magnetic gradient
'of the‘valley floor. Steep magnetic'gradients on thelnorth side

of the Traverse Mountains in the south and the presence of Crystal :5
Hot Springs in the same area would indicate the presence of an
east-west trendlng fault zone. The map alsershows a relatively

steep magnetic gradient trending E-W that‘passes just south of '?

sandy and the Utah Roses property. See Figure 2.

The Sandy magnetlc gradlent has been recorded as an E—w
N7 <
Atrendlng fault zone OE*EEXQLQL_EQE§ of the area. Lhe-source of .. u/

"this interpretation has been impossible to track down and.verify.
Some workers, in fact, see no‘definite indication of faulting based
on the’ avallable geophy51cal data. ﬂowever ‘the fact thc valley fill
materlal ‘is in excess of 3 OOO feet deep in the area lmmedlately west
-of Sandy, may account for the magnetlc gradlent becomlng less
definative in the area around Utah Roses. The steep gradient‘that‘

. ‘ : o : _ ' ‘
shows up south and east ofbsendy.would indicate the definite possibility.
of a fault zone in that area. If the fault~zone ddes‘indeed exist
~and carries"gedthermal'water horizontal movement of the water.into
the valley flll mater1al can be expecteg Since Utah Roses is less
tnan 1/2 mile away from the progected fault trace, it can be‘eonsidered

- a good geothermal exploration area.
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2. Valley Thermal Springs

There are numerous hot springs that Oocur withinvthe State
of Utah. Reported temperatures of these Sprlngs range from 68 F to
189°F.. Nearly all of them are near or in known fault zones. See

Figurev 3.

ATwodof‘thesevsprings‘are in the general vicinity of the
project site. Crystal Hot Springs"is located approximateiy 6 miles
south of the site at. the Utah Stati/?rison Therwater temperature
is reported at. 137 F with a mlnlmum prOJected temperature of 225 F
7at depth based on the 5111ca concentratlon (5) ppm) .Saratoga Hot
-Sprlngs 1s 16 mlles south of the pro;ect 51te on the west bank of
Utah Lake. It flows with a reported temperature’of lll F w1th a
mihimum-projected‘temperature of 160°F at depth; again based.oh

‘the silica‘concentration3(25'ppm);

',Both'of these springs are‘located aiohg‘separate‘fault:zones'
and are(undoubtediy a mixture.of the geothermal resouroe and coldh
‘éround water, “When cold water mixrngdisdassumed;rthe possible
'reservoir temperature of Crystal_Hot Springs‘water7is‘350°F.and_250°F
for SaratOga Hot- Sprlngs The total'dissolved solids'of'both springs
‘.are ‘about 1500 'ppm and the waters are of the calcium sodium chlorlde
type' ~However . Saratoga Hot Springs 1s higher in sulfate (420 ppm)
than Crystal Hot Sprlngs (140 ppm)' Otherw1se the waters are very

',51mllar and lndlcate “that the source water may be of 51m11ar,

origln..~ '*Me t
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The springs occur along the fault zones where the:quartzité

bedrock has been uplifted'against the valley fill material. The

presence of these springs indicate. that the major faults in the

.

area provide the channels andApermeability for movement of the -

geothermal waters, vit is reasonable to assume that the geothefmél
waters also move. horizontally away from the fault iones into the

valley fill material.»/

14



3 U.S.G.S. Circulars 726 and 790

Crystal Hot Sprlngs (6 mlles south of Utah Roses) is -
Allsted as a p0551ble 275° F subsurface reservoir based on geochemlstry
in Clrcular-726f The sprlng dlscharge is-listed at 136°F _w1th a
dissolved solids_contentvof 1430 ppm.  Crystal Hot Springs consists
.of four‘Springs dischafging approximately 60 gpm tota1,from |
unconsolidatea valley fill, Circular 726 dbes not cover Sétatoga

Hot Springs at all.

Circular‘790'reéofts both hot springs-as péft of the
,Wasatéh Front ngué with diséhargevtemperatures between 95°F and |
-l36°Ff It states that all the springs result fmeAdeepjcirculatién
in fault zones and have high yieldS'Qf moderately séline'to ‘

~ briny water.



4., Utah State Forestry Well No. 1

This well was drilled on‘the'Utah State Priscn grounds
rightdﬁext:to Crystal Hot Springs. ‘Totaltdepth Qf tHe well is 580»
- feet. Fractured quartzite Eedrock was enccuntered‘at 265'feet in a
fault zcne 'Noiweter producticn dccurred below'the fault.zche
An artesian flow rate of 12 gpm- was recorded w1th a dlscharge tempera—
ture of 167 F. A ‘maximum downhole temperature of 175°F was recorded
on Apr;l 27, 1978. The well wai\-iﬁgé)from‘a depth of. 170 to 280
Qfeet; Originaily tﬁe weter surface was 2 feet below~ground level
and only develcped flow3(12 gpm) after it was cleaned out by'jetting
.compressed air down‘theihole; | N |
1)
ﬁd“¢fg> This well indicatee the impcrtaﬁce'Of‘fault zcnes‘esf'u?//
d§ geothermal . water sources and zones of permeablllty It verlflesd/llw-/(,j

B\b}\ < that - 167°F geothermal water is present in that Shallow : O’ww) .
. depths 'andlcan be recoveregigggzzgz:)The horlzontal extent of the ‘

reservoir can not be determined from the presernt well data.

chever{ it eppears that the'geothermal water is.moving'dpward<and.
laterally withindthe.fault zone with leakage‘occurring horriohtally:
into tﬁe perﬁeable sands edd gravels of the valley fill material.
Apparently there is no 51gn1f1cant production comlng from the

.quart21te bedrock unless it is fractured

16



5. Salt Lake County Conservancy Well

' This,well was éompleted in Januafy, 1966 to é total depth
of 800 feet.  Thé well is. located approximately 1,000 feet southeast
of the center of the Utah»Roée$ property. 'See-Figure:2, .The Qellri
héd airéported dischafge“témpéfature of_760 dufin§ a 27 houf pump-test_
(728 gpm) in 1966. The well has been étatié'and not ﬁsed‘sincé it was

- drilled.

The well was temperatura.loggedAand phmé tested in June, 1979.
'Eigure\4 shows the temperature log made on June 4th before anything was
doﬁe,to upset'thé'well Qr‘the»water within the wellbore.‘ On'June'Gth.
.thé well‘waspumééd for approkimatély,6 hours at.é nohinal‘l}OOO gpm;
Thé,well_drawdowﬁ was only a tbtal of>90 feet (55 to 145)‘during the

bump test. Thc water level would have probably stablllzed at approx1matel\
l6S_feet (110 feet of drawdown) after the six hours of pumplng 1f the

pump had not gone off for 10 mlnutes about 4%,hours into the test.

17



" 7004

. rIG. 4 ‘ A ) SALT LAKE COUN
S o o : ' CONSERVANCY WEL
-~ LOG
JUNE 4,1979

Ot
100+  :
2004~
300~ \
<j , W NOTE: PROBE HUNG UP,
N \ o
- N N
ano~§ : \\
N N
N \'
I\ | 3
SMFK\ ' ——= ESI RIG GOING DOWN, - -\
NI —— ESI RIG GOING UP ;f\ 5
N -—-~INEL RIG (IST ATTEMPT) A
N —— INEL RIG (2ND ATTEMPT) Ve
- N KXY PERFORATIONS - - N S
600455 The cooler. temperatures recorded from the _ \V?E
R INEL Rig is a result of the mixing' o
| of the cold water in the upper seg- : : .\
} ' ment’ of the well with the warmer water Sy
' below durlnq prev1ous logging. o \\
| l
N o
/[/KC -/‘)(//* \
. ' o . B ‘ (J// .
goo— ‘ 0( |
| ! -
60 ' 65 ' 76 1 7S 80

TS RADIYT I AT o o



TABLE 1 .

Salt Lake County Conservancy

. Well Water Chemistry

(resuits.in ppm unless otherwise indicated)

CacO3 (alkalinity) . 112 As
Ba .11 HCO3
B - 160 .ca
Ca.- o ' .'_ o '164‘_Y Co3

c1 B 20 Cr (Dis)

~

Cr (Hex.) o - - <. 001 ‘Conductivity
" ' . (4 mhos/cm)

cu o 01 F B .56
Caco3 (Hardness) ~ - 42.0  Fe (Dissolved)  .150
| Fé (Total) . .590 Pb. ' < 001
‘Mg o o o 2.88, Mn | o ' ﬁo3o
Hg o N ' ,'<.0002 T . <.oo01
NO3-N. - Lol R o 1.76
se © Coor. sioz So13

ag L f_ . <Loo1 - Na 58 7
so4 ' . 26.0 - -TDS. ) 212
s . <01 ‘rurbidity NTU . 460

pPH Units  7.48  zn . | ..002

19



2 r

54 27“*

P(’" d* |
. (i%%zeral geochemieei”iifgiéglyere\:;;ii/éuz%?g/i;e pump test

* and analyzed. ‘Those results are shown (\;fifie/i;> After examining

the.data and performing geochemical.ahaly51s; there was a suspicion

that the bottom of the well was prqducing hotter water‘than was

recorded during the initial temperéture leg of June 4th.

'Censequently, the weli.was temperature logged again en

- June 25th. Those results'are.showhuin Figure 5; 4The bottom hole
temperaturelwas 930f; .Apparently,_the_strenuous pumping of the well
brought in warmer geothermal'water and this water was not ceﬁpletelyA
cooled to the'normal.eQuilibriumAchditiens before the second log
'was.made ZP weeks after the pumpiné of the well, If'tue_uell were
de51gned as a geothermal well (caee out the cold'water avae'SZOAfeet),
T it is capable of produc1ng water-at approx1mately 90O F.

o ' z

- A temperature gradlent of-3.1 F/lOO ft is derived when using:
‘( T 15.3°C , 2% 8(/_5[,,5 io ol e ?/Ib‘r//

he 77. 50F at 3p0_ feet and 930 at 800 feet. A temperature gradient
""" e

of l 70F/100 ft results when using the data from the ‘June 4th
" , QC\M\(/‘( e is Lhis
emperature 1og . Using an average‘(%:SOF/lOO ft) temperature ‘gradient

the follow1ng is the estimated temperature at the.giveu depth;'

‘ - ‘ Temperature.‘
Depth ) S _ Estlmated L Renge
800 feet o 90% : |
2,000 feet N E 1200F (110 - 1279%F)
3,000 feet - 14597 . (127 - 1580F)
4,000 feet - 1700r - (144 - 1890F)
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For the purposes of éeochemiéal‘analySis,'it was conservatively
assumed that the 930F water was being mixed with 620F cooler water
- nearer the surface, to give the well head flowing temperature bfv789F.
If is more 1ikely howevef} tHat the cooler neardéurface‘water is in the -
range of 50- 550F. |
. 9 th t@ @JMuL

The net conservatlve result 1s nomlnally a 50/50 dllutlon, giving

the followeng geochemical temperature indications:

silica . 1580F

‘Na/K/Ca - '1350p

These results are in good agreement and support the'preﬁiously
__seiectedAproduction'targeﬁ zone‘below 2,000 feet.. This welldis the
sidgle most defiﬁitive evidehée-fof a viable.geothermal’reSOurce in_the
area" It indicates that the minimum tempelature requlred (1200F) is
~'vpresent and can be recovered at a reasonable depth The productlon
rate (1,000 gpm)~and~drawdown.(llo‘feet after 6 deys)dindiCatesithat

'the geothermal well can be expected to produce a reaedneble flow rate

over a 6 mOnﬁh periQd. Thevvalley fill.materialvappaiently extends
d9Wn te'apprOXimately 3,58§{feet in the viciﬁity of Uteh,ROSes.and
the_permeabiliﬁy ehould‘net.respit in production‘rates less than half
_othhoee in the COnservaney Weli;' If'faulted3end/orwfracture zones
. are encountered the estlmated productlon rates and tempeiatures

could be greatly 1ncreased S J%\‘YW
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6. Other Area Warm Wells L%/r“”“7 P aad

There are:fffé%?EE:Egher<iffﬁ:§§iig>Lhat occur(around the;

Utah Roses drea.” These 'wells have not been discussed in detail due to

the limited.infOrmation concefning them and the fact that the Conservancy
-Well data is much more definitive and site spec1f1c. The fact the
other wells exist 1nd1cates that geothermal waters are leaklng away

.from the prlmary‘fault sources and can be located ;n_selected permeable

. aquifers at depth.

However, there is data available from the.driller's log of

one other well that is 1mportant and should be noted. This well is
il

. located at- approx1mately 150 East 10600 South(ll 000 feet: southeast

of Utah,Roses) and was drllled by SandyaC1ty( See’ Figure 2. The well
Wasldtilled in-late_l958 and early 1959‘to_attotal‘depth of 1150 feet.
.7ft'was pump tested at 1,000 gpm and the_drawdown was 79 feet over

an unknown time period. :Thetstatle.water.level was 71 feet'and'the

“drawdown dropped the leVelvto 150 feet.

Durlng the 1,000 gpm pump test; the well'flowed water at
QOOf,' The well was then plugged w1th rock and 300 lbs of lead wool
tbetween 722 and 740»feet. The repotted temperature'oflthe water
produeed above 722 feet was still‘820F. Another plugjwas placed between
385 and 415 feet (rock and 3,000'lbs of leadxwool;‘ The ptoduced'water
temperature above this plng (385'feet) was still a reported 720Fli The
- well was then plugged w1th rock and cement from 315 to -355 feet and - -

left undeveloped

23



’“?

| - S R 7 vﬂﬁ
Again, this well demonstrates that . lOOQF geothermal:
waters are present in the area at depth It'is'estimated that the.
" . maximum downhole temperature of thlS well would be in the 100 —.1100F

' range. The well casing was essentially perforated from 252 feet to .
total depth'and the colder waters from above 385 feet were continually

mixing with the. geothermal water originating deeper.

' G.. GEOTHERMAL RESOURCE POTENTIAL SUMMARY

1. . Geothermal Hydrology

It appears that the Qeothermal waters ere presenttWithin the
major area fault zones and move laterally and upwérd in them‘to,points
of reduced pressure. ‘Theredis apparent lateral leaka§e~of the'Waters.
away from the“feult.sourceS-into some permeable'bedsi The»hottest and
“ most productive wells (for a given depth) can be expected when they

are drilied intO'the'faultedfand fractured zoﬁes;' Howeyer, it appear;.
'that‘good prOduetion and temperatures can also be located. away from the
faultdzones,if permeable bedS'are encountered ahd/or-the wells are
drilied to the quartzite bedrock. .The possibilitf that e”fault ione'may
exist‘within 2,600 feet of the Utah Roees property“ahd the downhole
'temperatures encountered in the Conservancy Well (93 F)and Sandy Clty_,
well (:> lOOOF) to ‘make’ the Utah Roses property an effeilegtﬁgeothermal
prospect. The success of.thlsvprOJect will have a great 1mpact_on

the Jordan Velley in terms ofralternate'energyﬁresources.
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. 2. Production Well

The peructionxwell will be located close to the possible -

 E—W trending fault passing through Sandy. The Utah Roses, Inc. green-

house‘complex is in .an ideal loCation and a cOnVenient.site has been

. seieCted on their property. The production of the well w1ll be dependent

upon the permeablllty of the productlon zone however. In order to
maximize the productlon rates and temperatures the well should be
drllled to a depth thatﬁélll encounter permeable bede> The well location
should result in the 1ntersectlon of the wellbore and fractured zone
to_obta1n~the requlred temperature and permeablllty at a'depth Qf no
more than 3,000 feet. Reasonable well production rates and water

temperature should then be encountered from that point and deeper to

a. maximum anticipated depth of 4,000,feet.

C o .e; » “7: o [.J | -Ixﬂu7 Qssuml 4{ML£

Ww}me o /ﬁw

3. injection'Well

ThlS well. should be located within the 1nfluence of the geothermal
resource so 1t can be used as a geothermal monltorlng well durlng

testlng of the_productlon well. This well_will prov1de data that can

then be.used_td estimate .the geothermal reservoir characteristics and
- response during long term production conditions. Also, ‘the well should
be sited for later use as an injection well (in the zone directly aboVe

‘the geothermal productlon) or back up productlon well (by drllllng deeper

into the productlon zone) .

o~
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“highly altered or fractured.

" head (10—40'psig)'and Water above 1209F can cause severe burns

H. DRILLING PROGNOSIS

~The drilling of the production and injection wells_will'be‘
primarilv accomplished ln the;unconsolidated to semi~consolidated valley
flll material.‘wa.it is.necessary to drill the productlon‘well beyond
3,200'feetl the Quartzite bedrock well-be a limiting.factor unless
The fill material just above the quartZite
should be an excellent target zone. The rock types may present'twon
problems for the well drlller.‘ The first -will be the boulders
and cobbles that mlght nece551ta e remedlal measures (cementlng) in
order to drlll through- w1th a rotary rig. The second might be a
tendency for the hole to cave.-Light mud should control this problem
although it'may make the geothermal resource slightlv more difficult

to detect Periodic temperature surveys will be taken in the borehole

durlng drllllng to minimize the dlfflculty of detectlng the resource

with mud in the hole,

A third problem must be anticipated concerning the resource itself.

 The production zone will probably be under a low confining pressure

Again,
the use of a llght mud base drllllng fluld ‘as well as shut off valve

and flow llne 1nstallatlon durlng drllllng w1ll control thlS problem.

All aspects of the drllllng should be well within the normal

operatlon of water well drlllers and current technlques
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