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Dear Bob: | ‘ .t 3

SR R R

' o , A Fla 18 3
Theése are copies of the rough cut on aggregated power on-
line for both'electrical and non-electrical uses in Utah.
In the past few weeks I have done a lot of work to refine,
and verify the electrical scenario, but I was not ableito
gather usefuliinformation on non-electric uses until I
talked to you'last week. As.a result, I'll have to make
major changes'in the non—electiic schedule. Because tine is
quite short, I'll send you these first cuts and let you
look them over. I'll probably have to go ahead with a'
second rough cut before being able to consult with you,
but we might still be able to refine it somewhat before ‘
the final report. I have included two copies 8O that you b
and Lloyd can both review them., ] )
. {
I appreciéte your help very mubh;, I only regret that I R
didn't get in:touch with you mhph sooner. If we can assist :
you or work with you in any way, we will be more than happy
to do so. Thanks again. ' ' S ;

i ! '
Vo ‘ Yours ‘truly,
! .
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tot.

Mde | 80 | 81082 | 8384 ] 8586 (57 (88 | 89190 |91 192} 93|94 | 95/96 | 97 198 {99 12004 01

Roosevelt | 400 . 501 |50 100 100 100 o -
Prospect o 1 - . - : . : :

‘Cove Fort ' S ) _ L .-
Sulphurdale™ 400/ I 50 | 50 50 |50 100 | 100

i
[
!

: Hesi-queAEont- 22004 - - -} - -~ - -]-50
worth Cove Fort ;200 ' _ 50 50 ' 50 | 50
Thermo wo| | - | 150 | s0 |

;Aathér Areas . |200] o | so | | so|  lso |30
{Sevier Lake, : .

3lack Rock Deserd »
- delta Area). . R

TOTAL-FOR YEAR. | |- |- |s0| | 100[150 150 |200 200 |250 | 250|150 | 50
. CUHULATIVE 1] s0 1150300 [450 | 650 [850 | 110071300 14501500
+ o TOTAL B : . - -
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C. The presence of,a viable reserv01r'has not yet been satisfactorily L

Assumpt1ons used iniScenarios
April 1978, 0 ,
P . i "
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Roosevelt Hot Springs P_ros[wect‘-'-ﬂl
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|
|
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Reservoir capacity-~-assumed to be 400 MwWe. Th1s f1gure is averaged . o
between Phillips, (1) and UP&L (2) estimates of 300 MWe, and Dr. Uard g i
admittedly optimistic guess of 500 MWe. (3) 1In this. respect 400 M t 1s

an optimistic and falrly realistic est1mate : o i,
According to Phillips and uraL (1,2), the p]ants are planned to come on- '
line in 55 Mie units two years. apart. The following assumptions were -
based on this information' X ' N

A. The p]ants viere' assumed to come on-Tine two years apart. L e
B. The later p]ants were assumed to be 100 Mie p]ants This presumes .
(1) adequate reservoir capacity and' ‘ '
(2) deve]opment by a single operator (unitdzation).‘ It is possib]e
~ that later p]ants might be 55 MWe plants on-line each year.
Cove Fort" S ’

!
!
y ! : [
. '

P
Severa] factors will tend to retard deve]opment at .Cove Fort. (Sulphurdale)
, :
A. Drilling has been very d1ff1cu1t ‘Tt has taken a]ong time and cons1der-~
able problems were encountered from a geological standpoint. | B
B. Because of these problems with dr1111ng, the wells drilled by Union y
have been very expensive. s ‘ :

verified. : _ : . ‘ . A )
f ‘ ' 1
In sp1te of these setbacks, severa] ventures are proceed1ng (4) For

purposes of the long- range scenar1o the fo110w1ng separate ventures
were assumed. o , s

i \ Nl
A. Sulphuxda1e—-Un1on could have two areas here. One HNorth of the:
freeway, one south. -Because Union st11] appears to be progress1ng,
one plant was assumed to come on- line in 1984, and another in 1985,
at the other site. The sites are ]eft unspecified. This is an:
opt1m1st1c forecast particularly in light of the d1ff1cu1t1es '

ment1oned above. \

B. North Cove Fort i(Dog Valley)--Hunt 0i1 Co. is currently drilling/
on pr1vate lands several miles north of the Sulphurdale area. | o
An optimistic forecast would put them on-line about 1985, a]though co
they may try to come on- 1ine about 1984 Of course, they could

~ encounter problems and. develop later .or not at all. !

C. MWest Cove Fort Area--several groups are conducting intensive exp]ora—
tory activities "in this area, a]though no deep wells have been
dr111ed4 The main developers in th1s area are AMAX, Hunt, Chevron,
Ph1ll1ps, and others. An opt1m1st1c estimate could place at least
one: of these prospects on-line in 1985. (4) Because several developers
are involved, the plants could come on line in bunches; the assumpt]on
for the scenario was about a plant each year. ) R
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Continued

. Reservoir Quantities: Based roughlv on Dr. Ward's estimates of ' .
- 500.MW for Cove Fort and 2000 MWe for the whole area,(3) the fo]]oWing
quantities‘were estﬁmated: , _ , : _ o o,
‘Sulphurdale 400 Mie. . o I
North Cove Fort 200 MWe. o ' . !
Nest Cove Fort 200 MW e. , :

These are quite arb1trary estimates; Su]phurda]e was allotted 400 Mile s Y
because it seems at this time to be themost likely area. The SR T
amount for the uho]e area was estimated -to be 800 MWe because it ﬂ
included parts of areas which were originally estimated at 500 e '
with the area generally unspecified. (3)' North Cove Fort'and West

Cove Fort were gueﬁsed to have 200 MWe. each, mere]y because that :
seemed like a reasonable-alloment. Again, these capacities are ~ : [
arbitrary and are useful only for purposes of estimating deve]opment‘ Co o
patterns. ~ ; .:F : -

i
! ' :.r o i
Federal Programs and other incentives/assistance: It was assumed that A
optimistics estlmates would be partially justified by the deve]opment e
of federal 1n1t1at1ves to accelerate and assist development in Cove

Fort areas. It was also assumed that optimistic estimates were Just1¥
fied by the.need for such est1mates in.planning operations.

!

Note: Cascading and multiple use systems W111 very Tikely be deve]oped

“for some of these areas, most part1cu]ar1y in the Su]phurda]e )
area where exhaust from the power plant may be used in su]phur
mining or other industrial operatlons (4)

t
i !
, ' Thermo Prospect ,

|
Reservoir capac1ty,was assumed to be 100 Mide.” This is more optimistic
than the Core Team estimate of 50 MWe,'but much less than some previous
estimates. The rationale for this figure would be that the area.involved
might be larger than the 1.5 kmZ est1mated by USGS Circular 726, although
at this time there ,is little evidence to support th1s hypothes1s |
Ear11er scenarios est]mated dr11]1ng to begwn‘at Thermo in 1980.(6),
Republic Geothermal drilled a deep well'in late 1977. This would seem |
to 1nd1cate that deve]opment at Thermo cou]d be advanced by as muchias”
two.years. = Also, federal programs cou)d make an earlier production,
date feas1b1e, not .only for Thermo, but'also for some of the Cove Fort
areas. On the other hand, preliminary' 1nformat1on from the Repubtic
Well at Thermo does not seem to justify boundless optimism; hence '’
the first plant was estimated to produce power on-line about 1986, A
w1th another 50 MWe p]ant following two years later. . | o

| . ) ltt

|
|
|
|
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“Low Temperature Geothermal Uses: General Assumptions: , QA

1

t
'

The reservoir energy potentials for most of the sites (the spring areas)

were taken from the Core Team estimates of reservoir thermal potent1a1 e

These est1mates are based on the following: assumpt1ons

A. Reservoir temperatures were taken from chemical or physical '
data in USGS Circular 726 (8) and as provided by Dr. Swanberg. (1)

B. A standard reservoir volume was assumed, as used in USGS C1rcu]ar ,
726, of 2.25 km3 (8)

C. Stored heat and. thermal potential are calculated from these
values with weighting factors from USGS Circular 726. This
factor is the recovery factor, O. 06 found on p.116. (8) Lo

Any postu]ated development is, of course, dependent on the presence of
suitable resources. Development in most cases was assumed to be gradual

at first. Rates of development and relative magnitudes of energy o

use were estimated from the following factors: : ;

A.  Known plans for development, as ascertained through literature
or verbal communications (see references);

B. Probable or potential uses, such as greenhouses, mining, etc.; .

C. Proximity to areas of potent1a] use, or conversely; relative
isolation;

D. General potential of the prospect, including such factors as
temperature, heat content, flow, dissolved solids, etc.: )

The potential MWt (for 30 years) was opportioned over a seem1ng1y '
reasonable per1od based on the above factors. , - C e
. . . .
“As an approximate -quideline, rates and magn1tudes of development. were B
based 1oose1y on an est1mate of about 1 MWt for a greenhouse of 2050 mé. (2)°
N
Some areas wh1ch were not included in the Core Team Report were
assigned a reservoir potential on a purely arbitrary basis.  These .!
capacities are noted with an asterisk (*) on the scenarios and other
places. : , Y L BRI

The most probable sites were treated individually. The potential

for the rest of the state, incuding less likely known sites and 3

currently unknown sites, were assigned an-arbitrary value (see the-# -
assumptions for ‘this prospect). ' pe
Estimates are admittedly optimistic. Ne1ther individual magn1tudes"’
nor rates can be considered to be reflections of the real situation. :
The scenarios usually reflect more what could be rather than what e

will be, even according to present plans. , R

gl




10.

Lontinued

Individual scenarios are not intended to be accurate ref]ect1ons of
real development as much as a basis for the aggregated scenarios.

Thus, the aggregated scenarios are probab]y of nmore"worth than the'”
individual scenarios. _

.' The estimated development times have been est1mated without regard
to development lag times or institutional factors, for the fo110w1ng :

reasons: A _ , . ) ,

A.

Institutional factors are still very vague'and vary greatly.
Time will not permit extensive scenarios for each 1nd1v1dua1
site at this point in the study.

Even if average lag times viere known for the specific steps'

: requ1red at each site, the procedure for developing scenarios

would involve estimating a date for development and then
working backwards. At this point, the basic results would be
the same. ' . ' :

It is to be hoped that the'"semi-continuous" approach to the
scenarios makes up for some of the spec1f1c inaccuracies in the
time schedules.

It was assumed for all cases that development will: be reasonab]y
feasible from economic and techn1ca1 standpo1nts

Dissolved solids data are averages of the samples cited in WRB-13

(Reference 6) _ k | , "Q

.
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Prospect: Monroe Hot Springs'm
(also Red-Hill, Johnson Hot Spring)

Resource Characteristics:

Surface Fluid Temperature: HMonroe 769Cs Red Hi11 77°C, JOhnson;sg25°d (6)

t

Subsurface F]uidfTemperature: Monroe 120°C, Red Hill 13503 (1)

Total Dissolved Solids: Monroe 2750 -ppm, Red Hill 2630 ppm,
Johnson 428 ppm. (6)
Estimated Energy Potential: Monroe 38 MWt, Red Hill 43 MWt, B i .
Johnson 4 Mdt for 30 years Total: 85 MUt|{1); -
Type of bvef1ying Rocks: Springs issue from tufa mounds along thé e
base of the mountain, (6) grading west into l .
alluvium in the va]]ey

Location of Prospect: Just east of Monroe, Utah; TZSS R3J, Sec. 11, 15,
‘ and 27. (6) : .

Description: "Series of hot springs issuing from hillside immediately |
east of Monroe City, at the base of a Targe mountain. |
The springs are along a north-south trending fault.: (6)

Land Ownership: Mostly Private. (2) Some BLM and National Forest Lands
east of the prospect. (11)

Land Use: Municipal, agricultural, range land, and forest land nearby

?
|

Leasing: Some leasing in area. L1m1ted leasing because most of the ]and
is private. (12) . i

Activity:

The Springs are presently being used by a spa for heating a swimming
pool, showers, etc. The owners have expressed p]ans for eventually’
heating greenhouses and a motel complex.

The City of Monroe has received conditional approval on a proposal
for a space heating system for the city. The first phase of this
project would involve the heating of the South Sevier District High:
School; later the system would be expanded to heat homes in the city Ny
as ue]] as several larger buildings in the city, a number of greenhouses,‘T;
and several multiple unit complexes (motels and apartments) -

LR




Assumptions:

1.

o

Geothermal Resources are at this time be1ng used to heat a spa

" and resort. The Monroe C1ty development will probably drill a

well Tate in 1978 or early in 1979. Use of the water will beg1n
shortly thereafter to heat the school. . , !

The deve]opment outlined in the Monroe proposal was assumed te, -
utilize about 6 MWt, and will be developed up to about 1981. - |

Devefopment beyond 1981 will 1ikely continue. Some of the devei— e
opment will be in houses and homes, but it will probably include
more -greenhouses and other.agriculturai/light industrial uses. ST

+
]

Development will probably depend -a lot on reservoir characteristics,
which will not be accurately determined until development actually
begins. Thus, the development will probably proceed step-wise ]
overra number of years

§ . . e e P . o e—— . . - e e e




e ' e
Prospect: Crystal Hot Springs
' | :

Resource Characteristics: ' !
[ . . .

Surface Fluid Temperatu%e: 580C (6)

SubsUrfacé Fluid Temperéture: 1350¢ (1) |
Total Dissolved Solids: | 1520 ppmv(6)- N - N

Est1mated Energy Potent1a1 43 MWt for 30 years. (1) : ‘ o
Type of 0ver1ying Rocks: Unéonso1idated'va1]ey fill. Bedroﬁk at wj'

| fairly shallow depths. Volcanic rocks under-
lie the fil1l. (6) :

‘
‘¢
[]

Location of Prospect: South end of .Salt lake Valley, near "Point of the
: ' Mountain". Area near T4S, RIW, Sec, 12, NWy (6) °

Deséription:. Series of|Hot Springs discharging into clear pools and’
ponds. : Y

‘Land Ownership: Some private (Mr. Dunion) (3);also, the state owns
' some ltand in the immediate v1c1n1ty, 1nc1ud1ng ‘the
State Pr1son Comp]ex ,
Land Use: Some agricu]tura1 few greenhouses, fish culture, State Pr1son,,,
’ Div. of Forestry has some land just south of the prison, R
which maybe used for silviculture. (3) : s

1Leasing: No state or federal leases. (No sate or federal 1ands)‘ (12)

: Actﬁvity: Some discharge from the springs is used by Hr. Dunion, for’
' use in raising tropical fish. (3) o :
' | : . _— .
During January and February, 1978, the Utah Geological and -
Mineral Survey drilled a series of temperature gradient wells
near the site under the State Cooperative Program.

: i : 4
In connection with the temperature gradient holes, the Utah
Division of Forestry plans to drill a test well near the .o
prison which, if producible, could be used to heat greenhouses. : -
Eventual uses in the area could include more green houses,

heating for hous1ng developments, and space heat1ng for the ‘
State Prison.

- et . oo Tt AS Miada iy s ity s T, T e ““‘—"‘“—r"‘“—,



Assumptions:

1.

It is assumed that development will begin slowly as the reservoir
parameters are explored.. If the reservoir proves adequate, more
green}ouses will be added and the prison will consider space

heating. - Because construction of houses or retrofitting of the
prison will take some time, the peak of the development will probably
be spread over several years. After the main peak of utilization

has passed, additional development will probably occur as the-

limits of the reservoir are explored.

No pretense has been made to represent accurately the magn1tudes -
of heat necessary for heating the prison. The estimated available
energy has merely been apportioned over a reasonable interval.

The estimated development times have been estimated without regard
to development times or institutional factors, for the following
reasons: '

A. institutiona] factors are still very vaque and vary greatly.
Time will not permit extensive scenarios for each individual
site. .

B. Even if average lag times were known for the specific steps
required at each site, the procedure for developing scenarios
would involve estimating a date for development and then
working backwards. At this point, the basic results would
be the same. '

C. It is to be hoped that the "semi-continuous" approach to the
scenarios makes up for some of the specific inaccuracies in
the time schedules.

'\



Prospect: Wasatch Hot Springs/Beck's tot Springs/Hobo Hot Springs (3)

Resource Characteristics:

Surface Fluid Témperature: Wasatch 42°C, Beck's 56°C (6)
Subsurface Fluid Temperature: - Wasatch 120°C (1), Beck's 90°C (1)

Total Dissolved Solids: Beck's 13,400 ppm, Wasatch 7220 ppm (6)
Estimated Energy Potential: Wasatc? ?8 MWt/30 years, Beck's: 27 MNt/30 -
years (1 _

Type of Ovef]ying Rocks: - Both springs issue near the contact between
" Quaternary Valley f111 and Paleozioc 1ime-
stones. (6) -

Location of Prospect: Salt Lake Valley near the north end of Salt Lake
: City. TIN, RIW; Beck's, Sec. 14, SW’/SEl
Wasatch, Sec. 25, NW4SEX. (6)

Description: Hot Springs along Wasatch Fault, along east edge of Salt
lake Valley between Salt Lake City and Bountiful City.

| Lahd Ownership: Mostly private (within city). (11)

Lahd'Use: Grades from residential and commercial near Wasatch Springs
to light and heavy industry north from Beck's Springs.

Leasing: MNo federal or state lands in the vicinity of the springs.
Activityf

At one time, Wasatch H.S. and Beck's H.S. were used for spas. ‘However,
neither is presently be1ng used, and Beck's is discharging large '
amounts of hot water té a canal leading to Great Salt Lake. Some

warm waters in the area are used for washing grave] by gravel companies
in. the area.

Assumptions:

1. Although the hot springs discharge is not being used at this time,

~ the proximity of ‘the springs to the city center and industrial areas
makes them prime targets for development. Several parties have '

inquired about the use of warm water.in the area for space heating..

For these reasons, development is expected to begin within the next



Continued

few years, and to continue thereafter as interest grows. At

teast two buildings in Salt Lake City-area are using heat pump
applications in connection with heating and cooling. (The buildings
are the LDS Church Office Building in the downtown area and the
International Center near the Salt Lake Airport.) (3) Because of
the general area of the springs much of the development was

assumed to be primarily Tight industrial or large space heating
uses. .

Development rates, times, and magnitudes are arbitrary but reason- -
able estimates. : '




Prospect: Midway Hot Springs

Resource Characteristics:

Surface Fluid Temperature:. 450C (1,6)

Subsurface Fluid Temperature:
Total Dissolved Solids: 1770 ppm (6)
Estimated Energy Potential: 11 MWt (based on surface Temp.): (1)

Type of Overlying Rocks: The springs issue from calcerous tufa'} 4
' about 70 ft. thick, underlain by alluvium (6)

Location of Prospect: In the area of T3S, R4E, Sec..26, 27,34,35, in
the Northwest corner of the Heber Valley. (6)

Description:' Numerous Hot springs with tufa mounds. The springs
drain into Snake Creek above Midway.

Land Ownership: Mostly state and private lands (11).A

LanduUse: Fostly agricultural, also res1dent1a1, recreational {Wasatch
Mountain State Park, etc.). o :

- Leasing: Some State and/or Federal leasing in Heber Valley, but not in
the vicinity of the springs. (12)
A;tivity: , '

One of the large springs has been used for several years as water for
a swimming pool and resort.

The Utah Geo]og1cal and Mineral Survey is scheduled to drill temperature
gradient holes near the spr1ngs in mid-April, under the DOE State
' Cooperat1ve Program.

There have been a few inquiries regérding the use of geothermal fluids
for space heating; however, nothing is definite or specifically
planned at this time.

Assumptions:

1. Midway H.S. are near the sma]] town of M1dway, but there are at this
" time only a school and town hall which could be major users of
geothermal heat. Development would probably take the form of .
greenhouses and/or housing developments such as apartments or
condominiums. There is a fdish hatchery near Midway but it is R
several miles from the hot springs area. Development was estimated -
to begin about 1980 on a small scale and to extend over several years.

2. Development rates, t1mes, and magn1tudes arbitrary but reasonable
estimates. _
-7-



Prospect: Ogden Area: Ogden H.S., Utah H.S., Hooper H.S., Hill AFB

Resource Characteristics:

- Surface Fluid Temperature Ogden H.S. 58°C, Hooper H.S. 60°C
) : Utah 589C. (6)

Subsurface Fluid Temperature: Ogden H.S. 110°C, Hooper H.S. 1050c;
Utah H.S. 950C. (1) 1 ,
}
" Total Dissolved Solids: Ogden H.S. 8700 ppm, Hooper 8800 ppm ,
: . “Utah 18,600 ppm. (6) . : T

Estimated Energy Potential: Ogden H.S. 34 th/30 yr., Hooper H.S.
32 MWt/30 yr., Utah H.S. 29 MUt/3O yr
Total 95 MUt/30 yr. (1)

Type of Overlying Rocks: Ogden H.S. rise along a fault in Precambrian
‘ rocks; Hooper H.S. rise from Quaternary
Valley fill; Utah H.S. dissue in an area of.
complex fau1t1ng in Cambrian rocks. (6)

Location of Prospect: Ogden H.S. T6N, R1W, Sec. 23, SW4SW4%; Hooper H.S.
: T5N, R3W, Sec. 27, SW4%; Utah H.S. T7N, R2W,
Sec.14, SW4SE4. Generally east, west, and north
of Ogden respectively. (6)

Description: Various hot springs; Utah H.S. is used for greenhouses,
~ . Ogden is a diffuse spring area, Hooper is not used at the
present time. (3,6) ‘

Land OQwnership: Mostly private. Hooper H.S. is near the wildlife
refuge. (11) Hi1l1 AFB is federal reserve ]and (7)

Land Use: Mostly municipal. The actual spr1ng areas are away from
the city. Hooper is in an agricultural area, and Utah H.S.-
is in an agricultural and light industrial area.

Leésing: 'No federal or state leases in this area. (12) (No federal or |
' or state lands) (11) : ,

Activity: Utah H.S. is currently being used to heat greenhouses by
by the Allen Plant Co. and ancther company.(3).There is a lot of
iron in the water. (3,6) There appear to be plans for further -
development. : .

Ogden H.S. was used as a resort, now is being dischérged as runoff.
The water is hot, but the source is diffuse, posing possible
tapping problems. ‘Vater is quite mineralized. (3)




Continued

Hooper water is hot, but the spring is some d1stance from popu—
lation areas and is curtently not being used. (3)

Hill AFB at Ogden contracted to EG&G to do a study on the p0531b111ty
of heating buildings on the base with geothermal fluids. (7) No
particular geothermal resources are known to be beneath the base,

but a major fault does run through the base area and might possibly -
provide a conduit for hot fluids beneath the base.

Assumptions: _ _ . -

1.

The magnitude of the resource was assumed to be equal to the

sum of the estimated potential for the three spring areas. This
assumption is obviously not accurate since the estimate was applied
over the whole area, including Hill AFB. However, no other data

is available. Again, magnitudes, times, and growth rates are

- only rough guesses.

Development was assumed to start small, with existing uses (resorts
and greenhouses), and to begin in the early 80's as the feasibility
of geothermal uses are proven. Development of geothermal heating
for Hill AFB was assumed to be possible and feasible,. so that
development there would begin about 1982 to 1984, an optimistic
estimate. Because most of the buildings would require retrofittlng,
etc., development at the air base was assumed to proceed step-wise
over a number of years.




Prospect Meadow/Hatton Hot Springs

Resource Characteristics:

Surface Fluid Temperature: Hatton H.S. 380C, (1,6) Meadow 41°C (6)
Subsurface Fluid Temperature: Meadow H.S. 105°C (1)

Total Dissolved Solids: Meadow 4800 ppm, Hatton 4760 ppm (6)

J

" Estimated Energy Potential: Meadow 37 MWt/30 yr., Hatton 8 MWt/30 yr. (1)

Type of QOverlying Rocks: The springs are in valley fill of Tertiary
L or Quaternary age; There are Quaternary
basalt flows within a few miles. of the
Springs. (6)

Location of Prospect: Near Meadow.and Hatton in Beaver Co.
: ‘ Meadow H.S. T22S, R6W, Sec. 26, SW4ySlk;
Hatton, T22S, R6W, Sec. 35, SE4SES. (6)

Description: The spring areas are west of‘Hatton in a semi-arid
range area. Hatton spring no longer flows. (6)

Land Ownership: Mostly private, some federal lands in area. (17)
Land Use: Agriculural, range, desert.
Léasing:‘ State and federal leasing in area. (12)

Activity: Headow Hot Springs is a relatively new spring, now being used
: for stock watering. (3) .

Hatton Hot Springs no Tlonger flows. (6)
Assumptions:

1. Meadow and Hatton Hot Springs are some distance from the towns_of
Meadow and Hatton. (3,6) Because of this slight isolation, devel-
opment of the spring areas per se will probably not occur until
the early or mid 1980's, and probably will start out with a few
greenhouses or similar agricultural or light industry.

2. Immediate area of tne springs is of questionable geothermal
potential because of the relatively low temperature of the spring
water, the low silica content, and the similarity in chemical
quality to the ground water in a fairly large surrounding area. (6)
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" Continued

However, the springs are in an area of late Tertiary and Quaternary
volcanic flows. Some lands in the area have been leased for Geothermal
development. It is likely therefore that the geothermal potential

of the area is not confined to the springs area. This leads to the
possibility that geothermal development could occur inuch nearer to

the cities of Meadow, Hatton, and Kanosh, and perhaps over a larger
area. However, because this type of development would require drill-
ing and is somewhat more risky, it would probably be delayed until - -
the middle or late 1980's and may be related to attempts to locate

resources suitable for electrical production.

The estimates of magnitude of recoverable energy for the area is
the sum of the estimates for the springs, even though the potential
extends beyond the spring area. Development rates, times, and relative

magnitudes are arbitrary but reasonable estimates.

C-11-
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Prospect: Joseph Hot Springs

‘Resource Characteristics:

Surface Fluid Temperature: 64°C (6)
Subsurface Fluid Temperature: 1620C (1)
Total Dissolved Solids: 5100 ppm (6) . i
Estimated Energy Potential: 45 MWE/30 yr. (1)
Type of Overlying Rocks: Joseph H.S. issues from a tufa mound ovér the
' Dry Wash fault. Immediately east of the fault
there are extensive volcanic outcroppings of

~late Tertiary age. On the other side of the
fault are unconsolidated Quaternary deposits. (6,]3).

Location of Prospect: T255, R4W, Sec, 23. South east of the town of
Joseph in Sevier County, Utah. (6)

Description: .

Land Qwnership: Mostly private in the valley, surrounded by BLM Tand
o east of the main valley. (11)

Land Use: Agricu]tura], range 1and, rural residential.

Leasing: Leasing has occured:in the immediate area of the springs and
of the town of Joseph. (13) ‘

Activity: Spring'Area,'vefy Tow discharge. No known development activity.
Assumptionsr

1. "Joseph Hot Spring has a relatively low discharge. On the one hand, this
may indicate a lower recharge rate (suggested by Ref. 3); on the other
hand, it may be due to sealing action by precipitates and may be a
pressurized system (suggested by Ref. 5). Although the evident recharge
area is not as large as that of Monroe Hot Springs a few miles away, ‘
the Joseph's-Springs are located on a long fault, which may extend
up along the Sevier River. (6) It is quite apparent that the magnitude
of the resource will only be determined by exploratory drilling.

For the purposes of the scenario, the estimated magnitude of the resource
as determined by USGS Circular 726 was used. (1,8) Development rates,
times, and magnitudes are reasonable estimates only.

-12-
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.. The ‘hot springs area is about a mile from Joseph. In-order to make
a community space heating system feasible, it would pretty much be.
necessary for larger heat loads to be located at the far end of a
distribution line. This would put the load about 1 miles from the
spring area. Three factors might change this situation:

AL Mells might be drilled away from the spriﬁgs area. However, this

would involve more geophysical exploration and because of the
greater risk, might not be feasible at all.

B. Greenhouses or other similar industry might be located between
the springs and the town. Although this would be more feasible,
it would not provide the loads in the city which would make space
heating for residences feasible.

C. It may become feasible to transport the heat Tonger distances.

In any of these cases, development would probably not gain very much
momentum before the mid-1980's.

-13-
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Prospect: New Castle

Resource Characteristics:

Surface Fluid Temperature;

Subsurface Fluid Temperature:

Total Dissolved Solids: Relatively Tow. (3,4,5,9) -

Estimatéd Energy Potential: Not'known, arbitrary estimate of 40 MWt/30yr.

Type of Overlying Rocks: Most of the valley is overlain by Quaternary
alluvium; within a few miles of New Castle there

are outcroppings of late Tertiary vo]can1c rocks
and Tertwary gran1tes :

Location of Prospect: About T36S, RI5H. (11)

Description: Agricultural area, with water wells which have hot water
at shallow depths

Land Oﬁnefsh1p: Large b]ock of state land to the east of New Castle,
federal lands to the south and southwest, private lands
"to the west. (11) .

Land Use: Agricultural, range land, rural residentiaT

Leasing - Some leasing has occurred on state and federal ]ands in the
‘ vicinity of New Cast]e (12)

Activity: A well which was dr111ed‘to provide water for irkigatfon hit hot
water at shallow depths. The water is presently cooled and used
for irrigation. : - ,

Assumptions:

1. The New Castle area is at present a moderate priority for temperature

gradient exploration under the State Cooperative Program. (3,4)

. There are few dwellings in the area, but possibilities for Tight
industry exist (greenhouses, crop drying, extending growing season).
The water is very low in dissolved solids. Because one well has
already been drilled and other exploratory work is planned, devel-
opment may come in the early 1980's. The primary drawback would
be the isolation of the area.
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“Prospect: Cove Fort (Sulphurdale)

Resource Characteristics:

Surface. Fluid Temperature:

Subsurface Fluid Temperature:

Total Dissolved Solids:
Not Known, arbitrary estimate for comparison

‘Estimated Energy Potential:
‘ ‘ purposes 400 MWt/30 yr.

Type of Overlying Rocks:

about T255, REATH.

West Central Utah near Cove Fort,
the Cove Fort Sulphur-

Location of Prospect:
Commonly known as The Cove Fort or
dale area.

Description:

Land Ownership: Some prlvate BLM, and Nat1»na1 Forest.

Land Use:
Leasing: Extensive leasing of state and federal lands. (12)
Activity: Union has drilled two wells in this area, one gf them cgved in
There is at this time the possibility that the area will not yield
resources which would be suitable for electrical generation. Whether
or not electrical generation is possible there is a good potential for

direct utilization at the prospect.

Inquiries have been made and plans may be underway to use a
Potential uses would be greenhouses or other

cascading system.
(5)

industrial uses.
A specific use may be at the sulphur mining operations at S%1§hurda1e,
i . (5

' B. ifi :
where heat is required for the sulphur extraction process

A.

-15-
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Assumptions:

1.

~

Although there may be some institutional restraints (part of the probable _
geothermal field is on Forest Land) (5), the possibility of industrial

use of geothermal heat appears good. The industrial use w1]1 probab]y
coincide with the productlon of electrical power. (5)

The magn1tude of the power in use will depend primarily on the resource.
The estimate of 400 MWt for 30 years is an arbitrary estimate based
on estimates of the electrical potent1a1 for the area. (9) T

It is assumed that once the geotherma] resource has been proven that
industrial use w11] be added in fa1r1y Targe increments on a fairly

regular basis.

"]6" P ,' {



Prospect: Thermo .

Resource Characteristics:
Surfa¢e-F1uia Temperature:
Subsurface Fluid Temperature:
K Total Dissolved Solids:

Estimated Energy Potentia]f Not known, Arbitrary Estimate of 200 MWt/30 yr.

Type of Overlying Rocks:

Location of Prospect: West and south of Minersville, about T30&31S, R12&13W. (11)

Description:

Land Ownership: Mostly BLM, some state and fedéra1'1and. (12)

- Land Use:

Leasing: State and federal lands have been Teased extensively. (12)

Activity: Republic Geothermal Inc. has drilled a deep geothermal well in
the area which is still being tested. Geophysical and temperature
gradient exploration has also taken place quite extensively.

Assumptions:

1. Although there have been no specific plans expressed for either
cascading systems or purely industrial use, it is very likely that
the resource will be suitable to direct utilization. This development -
will probably not occur until the mid or late 1980's for the following
reasons:

A, The general development of the Thermo area is several years
behind the development for The Roosevelt and Cove Fort areas /
this would put development at about the mid-1980's ’

B. The Thermo area is quite isolated and this fact would probably
account for some retardation of development.

2. The magnitude of the heat potential for this prospect is an arbitrary
but reasonable estimate, as are the development times, rates, and magn

-17-




'Prospect: Tintic

Resource Characteristics:
Surface.Fluid Temperature:
”Subsurface'F]uid'Temperature:
Total Di§so1ved Solids:

Estimated Energy Potential: Not known, arbitrary estimate of 100 MWt/30 yr.
‘ ' for scenario purposes

Type of Overlying Rocks: Alluvium, tertiary pyroc]astics. (13)

Location of Prospect: T10&11S, R2&3W. South of Utah Va]]ey 1n the center
part of the state.

Description: Hot water issues from-the Burgin Mine and is dischafged
to a stream. It runs several miles down the canyon and is
ponded in an evaporation pond.

Land Ownership: Private, BLM, and some state ]ands (11)
Land Use: Some mining; agriculture in the valley area.
Leasing: Some state and federal lands leased. (12)

Activity: The Burgin Mine discharges hot water down from the Tintic mountains
' to an evaporation pond. No use is presently made of the heat from
the water. Some interest in the area has been expressed by exploratior
companies and some leasing (state and federal) has taken place.

Assumptions:

1. Even though Kennecott, which owns the Burgin Mine, has at present no
specific plans for utilization of the geothermal fluids which are discharge
~from the mine, it was assumed that Kennecott would become interested
in development of the resource, or that they would cooperate with a
second party which could develop the resource. The water discharged
from the mine could be either put through heat exchangers for industrial
use .near the mine or piped out of the mountains to sites where the
terrain is -more suitable to construction. There are no towns or housing
areas near the mining area, but the presence of Goshen Warm Springs may
indicate a general distribution of the resource through the valley.

2. The magnitude of the heat potential for this prospect is an arb1trary
but reasonable estlmate, as are development time, rates, and magn1tude'



Prospect: Beryl

Resource Characteristics:

Surface Fluid Temperature:
ASubsufface Fluid Temperature:
Total Dissolved Solids:

Eétimated Energy Potential: Not known, arb1trary estimate of 100 MWt/30 yr.
: for scenario purposes. -

Type of Overlying Rocks: Most]y Quaternary alluvium and lake bed sediments (13)

Location of Prospect: Southern Utah. South and west of Thermo Hot Springs;
T33&34S, R16W, and surrounding area. (]])

Description:

Land Ownership: Mostly privdte, some state and federal lands. (11)
Land Use: Farming,-rﬁraLiresidentia].
Leasing: " State and federal lands in the area have been Teased. (12)

Activity: Utah and Power and Light, in conjunction with McCulloch 0il
and Geothermal Kinetics, drilled three deep exploratory wells in
the general vicinity of Beryl. Although the wells were not suit-
able for electrical production, -they were very suitable for low
temperature uses. (5,9,10) Interest in the Beryl area has also "
been expressed by other parties. (4)

AssumptionS'

1. The Beryl area is quite jsolated, a factor wh1ch would tend to retard
development. Development, when it occurs, will almost certainly be
industrial, since there are so few buildings in ‘the area which could |
be heated. - On the other hand, thrz2 wells have already been drilled,
and the companies involved are considering low temperature use. (10)

For these reasons, development was estimated to begin in the early
1980's. Because industrial use is most likely, development was /
"estimated to come on-line in relatively large increments, /

2. The magnitude of heat content used for the scenario is an arbitrary | /
‘but reasonable estimate, as are development times, rates, and magnitude

/

/



Prospect: Abraham Hot Springs

Resource Characteristics:

ASurfape Fluid Temperature: 829C (6)
" Subsurface Fluid Temperature: 125°C (1)
Total Dissolved Solids: 3500 ppm (6)

: J

Estimated Energy.Potent1a1: 39 MWt/30 yrs. (1) ~
: Arbitrary estimate of springs and surround1ng
area, for comparison purposes: 100 MWt/30 yrs.

Type ofAOver1ying Rocks: The spr1ngs issue from a tufa mound near a Quaternary
basalt flow. (6)

Location of Prospect: The springs are located at T14S, R8W, Sec. 10 and 15; (6)
the surrounding area is all potentially a resource one.

Description: Abraham Hot Springs issues from a tufa mound near Fumarole Butte,
' an old volcanic vent (Quaternary basalt). (6) Most of the
water discharges to a slough area in the desert bottom.

Land Ownership: Mostly BLM, some state and private. (11)
Land Use: Mostly desert, some range, etc.
Leasing: KGRA area. Extensive ]easing on federal and state lands. (12)

Activity: Leasing, geophysical exploration, and temperature gradient
exploration has taken place in the area of the Abraham Hot ,
Springs. Some of the discharge from the Springs is used for a
spa~-type resort. The heat content of the resource may be less ,
than is now apparent (absence of boiling temperatures, relatively - /
Tow silica content, large water discharge); (6) drilling will /
probably be necessary to defvne the resource potent1a] /

Assumpt1ons » : : ' _ o ' /

/

1. The Abraham Springs area is quite isolated. However, the discharge
from the springs themselves is copious and hot. Beyond use for bathing,/
development at the springs and in the surrounding area will probably /
be primarily 11ght industrial. Development is estimated to begin /
in the mid-1980's and to gain momentum as more uses become feaswb]e, /

technical and economical. /

/
l
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Prospect: Black Rock Desert.

Resource Characferistitg:
Surface Fluid Temperature:
Subsurface Fluid Temperature:
Total Dissolved Solids:

Estimated Energy Potential: Not known; arbitrary estimate for scenario
purposes: 100 MWt/30 yr.

Type of Overlying Rocks: Lake bed sediments, Quaternary basalt, and late
: Tertiary basalt and basaltic andesite flows. (13)

Location of Prospect: West of Cove Fort area, about T23424S, R7&8W: (12)

Description:

I3

Land Ownershipn: Mostly. BLM, some state and private lands. (11)

Land Use:

Leasing: Extensive leasing on state and federal lands. (12)

Activity: Extensive leasing, with geophysical and temperature gradient o
Exploration. {12,14)

Assumptions:

1. It appears that there are several possible areas for electrical production:
in Utah, and the area near Black Rock or the "llest Cove Fort Area" is a
possible prospect. If water can be found at depth, the area could be
a potential low-temperature geothermal prospect whether or. not the
resource is suitable for electrical production. The scenario is
based on the assumption that hot water can-be located in sufficient
quantities to make development feasible.

2. The estimate of a resource potential of 100.MWt/30 yr. is an arbitrary
but reasonable estimate, as are development times, rates, and magnitudes.



Land Use:

Activity:

Prospect: Veyo, LaVerki

Resource Characteristics.

S.rface Fluid Temperature: Veyo 42°C, LaVerkin 42°C (1,6)

Subsurface Fluid Temperature:

Total Dissolved Solids: Veyo 396 ppm., LaVerkin 9580 ppm (6)

Estimated Energy Potential: Veyo 10 Mdt/30 yr., LaVerkin 10t Jt/30 yr. (1)

Type of Overlying Rocks: Veyo, Quarternary basalts.

laVerkin, Pa]eozo1c

lwmestone, a]ong Hurricane fault. (6)

N

Location of Prospect: Veyo, the sprlngs are at T40S, R]6A, Sec. 6,
_ NW5SELSWS, about 18 miles north-northwest of

St. George in southern Utah.

LaVerkin springs. are

at T41S, R13S, Sec. 25, about 18 miles east-northeast

of St. George. (6)

Descrihtion:

Land Ownership: Veyo: private land immediately around Veyo; some state lands

nearby, BLM controls most of the surrounding area. (11)

Leasing: Some leasing in the Veyo area. (12)

LaVerkin: Also mostly private, BLM lands nearby. (11)

Veyo Hot Springs is currently used as a swinming pool and spa.'

- LaVerkin (Dixie) Hot Springs issue from the bed and banks of -

the Virgin River near LaVerkin.

Assumptions:

1.

Veyo It would be reasonable to expect-that some further: development

will occur at Veyo ‘even though the magnitude of the resource available
appears to be limited. Interest has been expressed in including the

area as part of the temperature gradient survey under the State Cooperat1v

Program. (9) Development would probably not be of great magnitude; but-
it could come in the mid-1980's. Use will probably be space heating or
light industrial (greenhouses, etc.). Development rates, times and

magnltudes are arb1t1dry but reasonable estimates.

/

/




Continued

LaVerkin: These springs discharge directly into the Virgin River,
~and recovery and collection might be difficult. It would certainly
require exploration and probably test wells to determine if the
reservoir has potential. In any case, development probably will not
~ come until mid or late 1980's. Development times, rates, and magni-
tudes are arbitrary but reasonable estimates.

}




Prospect:- Crystal (Madsen's, Honeyville)

Resource Characteristics:

Surface Fluid Temperature: 56°C (6)
Subsurface Fluid Temperature: . 90°C (1)
Total Dissolved Solids: 42,100 ppm'(6)
Estimated [nergy Potential: 27 MWt/30 yr. (1)
Type of Overlying Rocks: The springs issue from Pa]eoz1oc rocks along
' the Wasatch fault zone, (6) in Quaternary
alluvium. (13) E '
- Location of Prospect: The springs are located at about T1IM, R2W, Sec.
' NE4SEY, in Box Elder Co., about 10 miles north
of Brigham City. (6).
Description: -Hot springs, used for spa, a]ong the Wasatch fault on the
West face of the Wasatch Mountains. The flow from the

- springs flows in Salt Creek, which flows through an
agrxcu]tura] area. (6)

Land Ownership: Mostly pr1vate. Forest lands in the area to the east
' in the mountains. ' )

Land Use: Mostly égkicu]tura]. The town of Honeyville is a few miles
south of the spring area. (6)

Leasing: No leasing of state or federal lands in area. (12)

CActivity: Crysta] Hot Springs is presently used for a sw1mm1ng pool,
and the possibility exists for space heating. (3)

AssumptionS'

1. It was assumed that interest in the geothermal potent1a1 will grow,
and it seems reasonable that development will start in the early or
mid-1980's.

2. It was assumed.that the resource is adequate for space heating or

light industry; development time,; rates, and magnitudes are arbi-
trary but reasonable estimates.
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Prospect: Othér Areas (Indludes other springs and other potentials areas).

Assumption:

‘The main assumption was that the other areas are genera]]y'

remote and/or of small magnitude. Development at most
of these areas will probably be after the mid-1980's,
and will probably come -in small increments. Again, the
magnitudes used -for the scenario are only a reasonable
estimate.
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Table 1. CHEMICAL ANALYSES AND QUALITY OF MINERALIZED

v

SPRINGS IN UTAH

Localion D-’lo Tcrn;p. Fl‘uw Sodium Fotasstun Calciun Magnesium K1
dinate Name of spring o cls '
Coordin sampling o
(C’) ppm epm ppm epm ppm epm ppm  epm Ppm
Hydrologic Unit| No. 1 Great Salt Loke Desert
1964
{C-2-86) Grantaville Warm Springs 7-29 . 86° 0.2 13, 500 . 587.2 258 6.6 o 160
(C-1-119 Big Spring nr. Timpie 7-29 72° .6 2,300 100.0 170 4.3 390 19.5 :20 :4.1 3.05
i i i i 8-17 72° 7.6 3,450 150.0 135 3.4 160 8.0 0o . .
fg'i;”:) g;gesg;r:g?;;.h;‘:\:ilx 9-10 80° 7.6 "s40 235 32,5 0.8 83 4.1 24 2.0 0.84
(C-3-8) Dceseret Spring---SKull Valley 8-17 14° 2.0 2,300 100.0 95 2.4 140 1.0 12% 14.4 .20
° Figh Springs Group
g is 8-19 75° 2.6 700 30.4 68 1.7 88 4.4 105 8.6 1.50
(C-11-14)26 North Springs s 8 s 12 ' 20
(C-11-14)26 Middle & Thomas 8-19 72-78° 25.0 440 19,1 60 1.5 76 . 1 . .
C-11-14)3 *{ Wilson's Hot Springs 8-19 95-140° 0./5 11,500 500.2 420 10.7 ‘
e - ° 21.0 25 1.1 43 0.1 26 1.3 10 0.8 0.44
(C-15-19)31C | Candy Warn Springs 8-19 80 .
Hydrologic Unit [} No. 2 — Bear River ‘
87 11.20
{1daho) Vincent Hot Springs 7-30 130‘; 8] o.4 4,200 182.7 zzg fz.: ;:: f:i :3: ;;(; )20
i - 2.0 3,550 154.4 . . . .
idaho) Battle Creek Hot Springs 7-30 173 . »
:B.a;).z)zq Honeyville Crystal {(Mixed) 5-11 90° 9.0 6,988 304.0 305 7.8 383 19.1 85 7.0
(B-11-2)29dac| Honeyville Crystal {Cold) 9-11 63° 5.5+ 425 )8.5 31 0.8 76 3.8 46 1:':
(B-11-2)29dab| Honeyville Crystal {Hot) 9-11 130° 3.5- | 15,931 691.0 162 19.5 862 43.0 | 194 )
. ’ 4. 4
(B-13-3) South Udy's Hot Springs 7-17 1100 0.8 2,050 89.2 180 4.6 355 1.7 | 335 276 0
(B-13-3) South Udy's Hot Springs 9-11 1040 0.8 3; 356 146 141 36 202 10.1 74 6.1
(B-13-3) Udy's Hot Spring 7-17 930 2.2 2,750 119.6 155 3.9 260 13.0 320 Z:: 3.40
B i - ° - 2,2 2,804 122 i21 3.1 158 1.9 64 -
B-13-3 Udy's Hot Spring 9-11 93 . » 8f
:B.13-Z;Z7d Cutler Springs 7-17 76° 0.7 1,850 80.5 83 2.1 205 10.2 305 25.1 2.10
Spri - o- 17.0 600 261 37 0.9 86 4.3 | 190 156 0.75
B-11-4}) Bothwell Satt Creek Springs 7-17 69 .
:B-:l~4) Bothwell Salt Creek Springs 9-10 69° 16.0 425 18.5 325 8.3 82 4.1 24 2.0 9.75
i ot Springs 8-11 92° 6.0 2,200 95.7 180 4.6 200 10.0 200 16.4 3.90
{ldaho) Prices H ) 8 _ ; ,
{1d>he) Prices Hot Springs 9-11 920 6.0 1,000 43,5 105 2.7 170 8.5 135 111 2.60
Hydrolegic Unit § No. 3 — Weber River . .
{B-7-2)4dc Utah Hot Springs 8-4 1362 1.5 7,200 313.2 :.;Og ig; 1,550 77.3 470 38.6 24.0
i -2 135 1.5 11,500 500.2 »31 . .
(B-7-2)4dc Utah Hot Springs 9 B .
(A-4-2) 36b Como Hot Springs, Morgan 8-27 82° 3.1 34 1.5 7.4 0.2 86 4.3 2.5 0.2 0.36
Hydrolegic Unit  No. 4 —Jordan )
(B-1-1)25 Wasatch Hot Springs 7-29 110° 0.7 1,950 84.8 118 3.0 500 25.0 240 19.7 ;25
(B-1-1)25 Wasatch Spring at Tunnel 8-18 110° 0.6 2,100 91.4 110 2.8 320 16.0 215 117 3.(,5
{B-1-1)25 Wasatch Spring at Resort 9-2 102° C 0.6 1,950 84.8 168 4.3 300 15.0 | 190 ° 15.6 .
(9:13‘2) South Salt Creek at Nephi 9-1 54° 0.0l 820 35.7 10.4 0.3 86 4.3 86 1 6.90
(D-12-3) No. Salt Creek Spring nr. Nephi| 9-1 60° 0.002] 16,500 17,8 71 1.8
{C-5-1) Saratoga at Pool 8-5 118° 0.4 226 9.6 3.5 0.8 93 4.6 10 0.8 1.80
(C-5-1) Saratoga North Spring 8-5 106° 0.01 210 9.1 3l.0 0.8 96 4.8 15 1.2 1.80
(D-8-1) Lincoln Point Spring 8-5 92° 0.17 940 40.9 185 4.7 130 16.5 | 210 17.3 3.90
(D-9-3) Castilla Hot Spring 8-4 1080 0.08 | 1,600 69 6 Lo o 0 214 | 150 1se g
(D-9-3) Castilla Hot Spring Pt #2 9-2 78° o.0b [ 2,150 93.5 200 5.1 300 15,0 | 305  25.1 .12
(D-3-4) Schneitter's Hot Pote Homestead 8.25 1000 0.4 132 5.7 34 0.8 182 9.1 51 4.2 1.45
{D-3-4) Ken Johnson Hot Springs 7-23 114° 2,5 200 8.7 40 1.0 265 13.2 210 17.3 1.50
(C-4-1) Crystal Spring Pt. of Mtn, 8-18 720 0.13 230 -10.0 58 1.5 88 4.4 6 0.5 1. 65
"(D-10-1) Goshen Warm Spring North 8-5 74° 3.90 330 14.4 25.5 0.6 52 2.6 45 ! 3.7 0.76
(D-10-1) Goshen Warm Spring North 9-2 74° 3.90 380 16.5 25.0 0.6 29 1.4 29 2.4 0 64
{D-10-1) Goshen Warm Spring South 8-5 74° 4.10 320 13.9 28,5 0.7 52 2.6 'y 0.5 0.90
(D-10-1) Goshen Warm Spring South 9-2 749, 4.10 360 15.7 24.0 0.6 37 1 37 a0 063
((D-E)—S)) Diamond Fork Warm Spring _ 9-3 69° 0.75 150 6.5 1.0 0.3 8 e 32 26 0.62
Hydmlogi: Unit Y No. 5 — Sevier .
‘
(C-25-3)11dbb | Monroe Hot Spring 8-7 140° 0. 06 480 20.9 79 2.0 225 11.2 24 2.0 2.10
{C-25-3)11d Monroe Hot Spring 7-15 112° 0.06 . 450 19.6 82 2.1 175 8.7 125 10.3 2,20
(c-21-111 Redmond Lake - 8-6 720 18.0 190 8.3 . 65 1.7 83 4.1 25 2.0 2.15
(C-25-4)23 Joseph Hot Springs 7-15 140-)45° 0.02 960 41.8 85 2.2 265 13.2 | 230 18.9 4,15
(C-23-3)11 Red Hill Hot Spring -15 1. 168° 0.17 ~ 420" 18,3 86 2.2 205 10.2 150 12.3 2,10
(C-14-B)1S Abraham Hot Springs 9-1 150-175° 3.0 590 25.7 81.5 2.1 230 155 108 86 2,75
(C-14-8)15 Abraham Hot Spring at Bath 9-1 150° 0.2 820 35,7 78 2.0 210 10.5 175 14.4 2.50
Hydrologic Unit 1No. 6 —Cedar
(C-30-12)28 | Thermo Hot Springs ©8-1 164° 0.05 440 19.1 64 oz 54 2.7 2 o 0.2
{C-30-12)28 Thermeo Hot Springs North 8-20 17%° 0.01 440 19. 60 s 76 18 15 L2 120
Hydrologic Unitt Na. 7 — Uintah ITAH
(D-4-14) Split Mtn, Warm Springs 8-27 88° 20 145 6.3 17.5 0.4 877 60 0.5 0.54
V(C-4-7) Strawberry Springs 8-28 58° 0.1} 3,550 154. 4 20.5 0.5 78 1606201302 1.20
) VLT g o
Hydrologic Unit No. 9 —South and Fos Colorade %ﬁg )
. Ay
(C-41-13)24 LaYerkin Hot Sprlrk 8-21 108° 11. 6 2,400 104. 4 ~._ 230 5.9 510 )!0’2%5.5 0.32




Lithixn Strontiua Cestum | Iron |Boron Chloride' Sulfate Carbonste Bicarbonate | Tnialdissolved sulids EC Total

by vy {micro- pmrdness H Tons
evaporationl sum of mhos at as P per day

PP'h—_ «pm pPpm epm ppm ppm ppm ppm epm ppru epm ppm  epm PPM apm .xp:ryns"c copn‘;"ul. 25°C C.CQJ salt
. 0.26 |1.5 }i10,142 286.0 443 9.22 | 4.5 0.15] 185 3.03| 20,130 | 24,534 | 22,500 7.% 10.87

3.60 0.52 6.8 0.16 2 0.29 0.9 | 4,539 128.0 360 7.49 { 3.6 o0.12| 188 3.09 8,960 8,335 | 12,900 | 2,291 | 7.6 |[183.86
3.05 0.44 8.2 6. 19 i 0.14 [0.7 | 2,380 67.3 4.5 1.03 4.5 0.15( 248 4.06 4,570 6, 768 13,820 1,634 7.9 93,78
0.84 0.12 4.6 0.10 | Trace | 0.28 [0.2 886 25.0 6.7 1.4) | 8.7 0.29} 268 4.40 z,030 1,923 3,580 306 | 8.0 41.66
2.20 0.32 6.4 0.15 0.6 0.31 |0.6 | 3,454 97.4 206 4.78 | 0.0 0.00] 166 z.72 5,620 6,563 9,440 864 | 2.8 30.35
1.50 0.22 4.6 0.10 | Trace [0.25 |1.0 1.284° 36.2 345 7.18 | 5.4 0.18] 251 4.11 2,880 2,861 4,460 652 1 1.9 20.22
120 0.17 4.0 . 09 [ 0.45 (0.8 617 17.4 383 7.97 | 3.6 0.32] 207 3.39 2,060 1,813 2,990 251 | 7.9 [139.05
0.28 |2.7 |11,560 326.0 146 3.05 | 3.6 0,12 130 2.13| 24,200 | 23,762 | 32,100 — | 1.5 49.00

0. 44 0.06 | 3.3 0.08 0 0.13 |0.4 30.1 0.85 17.3 0.36 | 4.5 0.15] 171 2,81 420 292 469 106 | 1.9 23,81

L -

11.20 1.61 | 10.8 0.2 3 0.18 |3.1 6880 194.0 38.9 0.81 [ 0.0 0.00[ 372 6.10f 13,190 | 13,200 18,500 | 2,490 | 7.3 14.24
8.20 1.18 7.6 0.17 [V 0.32 12.8 | 4,681 132.0 30.2 0.63 | 5.4 0.18] 410 6.72 9,010 9,974 12,300 {2,029 | 7.7 48.65
¢ 1.27 {2.2 (10,000 282.0 221 4.61 [ 0.0 0.00 194 3.18f 118,820 | 18,183 | 11,900 | 1,306 | 7.3 [457.33

‘0 1.07 0.2 656 18.5 56.7 1.18 | 0.0 0.00| 253 4.14 1,920 1,550 2,330 3719 | 1.8 2E.51

Trace | 1.B6 |4.2 ]23,617 666. 0 438 9.12 ] 0.0 0.00| 165 2.70f 43,790 | 41,985 ] 43,300 | 2,951 | 7.0 [ier3.e2

4.40 0.63 8.6 0.20 2 0.38 |0.9 | 4,823 136.0 110 2.30 | 1.8 0.06| 154 2.53] 9,070 8,075 | 12,900 | 2,265 | 7.4 19.59
3 1,06 {i.u | 4,752 134 93.2 i.94 | 0.0 o0.00( 224 3.67 9,190 €,847 8,210 7.2 19. 85

3.40 0.49 9.2 0.21 2 0,27 |0.7 | 4,326 122.0 81.6 1.70 | 2.7 o06.09| 144 2.36 7,420 7,909 9.540 | 1,966 | 7.4 44,07
R 3 0.86 ]0.8 | 3,865 109 80,7 1.68 | 2.7 0.09] 164 2.69 7,780 7,264 5,690 7.4 46.21

2.10 ©.30 4.6 0.10 1 0,26 |0.4 | 2,511 70.8 68.2 1.42 [ 2.7 o0.09] 159 2.60[ 4,960 5,220 7,220 | 1,767 | 1.2 9.37
0.75.  0.11 2.45 0.05 0.5 0.28 (6.3 748 21.1 9.7 1.66 { 5.4 ©0.18] 289 4.74 1,590 2,050 2,990 997 { 7.7 72.98
0.75 2. 11 4.6 0.10 | Trace | .29 0.2 734 20.7 66.8 1.39 | 5.4 o0.18} 267 4.38 1, 800 1,941 3,180 304 | 7.9 77.76
3.90 6.56 7.5 0.17 1 0,31 jo.6 | 2,961 83.5 60.0 1.25 | 0.9 0.03] 170 2.78 5,810 6,024 8,855 | 1,322 | 7.4 94.12
2.60 0.37 6.8 0.16 | 0.6 0.23 [0.9 | 4,504 127.0 317 6.61 | 5.4 o0.18[ 192 3. 14 8, 680 6,453 7,940 980 | 7.7 [|140.62
24.0 3.46 |22.5 0.51 10 0.29 |4.6 (12,270 346.0 197 4.11 | 0.0 0.0 104 1.71] 29,400 | 23,058 | 24,700 | 5,804 1 7.3 |119,07
0.21 [4.5 (12,695 358.0 194 4.03 { 0.0 0.0 107 1.75 23,060 { 25,810 { 33,400 —_ 7.3 93.39

0.36 0.05 | .3.5 0.08 0 0.32 0.6 39.0 1.10 204 4.25 [ 0.0 0.0 169 2.77 690 547 852 225 | 1.8 5.78
4.0 0.58 8.0 0.18°] 1.5 0.32 |1.1 | 3,149 88.8 850 17.17 2.7 0.09] 192 3.14 7,380 7,055 | 10,100 | 2,236 | 7.4 13.95
3,43 6.50 8.0 0.18 | 0.7 |o.32 [1.1 | 3,294 92.9 855 17.8 0.0 0.00| 140 2.30 7,060 7,069 | 10,500 | 1,684 | 7.7 11.44
3.65 0.52 6.4 0.15 1.1 0.22 [1.3 | 3,213 90.6 840 17.5 0.0 0.001} 143 2.34] 71,230 6,673 9,950 | 1,531 | 7.6 11.71
0.90 0.13 5.5 0.13 | Trace |0.08 |0.2 | 1,145 32.3 393 8.19 | 2.7 0.09( 131 2.14 2,690 2,688 3,280 569 | 1.6 0.07
) 0.75 |0.5 [26,986 761.0 2,992 62.3 2.7 0.09( 140 2.30] 52,440 | 46,693 | 64,200 — | 1.4 0.28
1.80 0.26 4.6 0.10 | Trace |0.19 |0.8 331 9.33 409 8.52 | 1.8 o0.06| 117 1.91 1,400 1,127 1,950 2713 | 1.5 1.51
1.80 0.26 2.1 0.05 0 0.18 (0.9 310 8.75 422 8.79 { 0.0 0.00{ 126 2.07 1,410 1,221 1,860 301 7.6 0.04
3.90 0.56 | 4.7 0.11 0.7 9.26 [1.9 | 2,429 68.5 879 18.3 0.0 > 0.00]| 159 2. 60! 6,230 5,163 9,300 { 1,688 | 7.4 2.86
4.60 0. 66 4.7 0.11 0.75 Jo.23 |2.0 | 2,426 68.4 1,575 32.8 0.0 0.00| 164 2.68 " 7,040 6,579 ] 10,100 | 1,856 | 7.5 1.52
0.12 0.22 9.8 0.22 1.2 0.08 |1.5 | 3,195 190.1 2,036 42.4 1.8 0.06| 933 1.53 8,900 8,326 | 13,300 | 2,004 | 7.3 0.24
145 0.21 2.3 0.05 [ 0.26 0.9 122 3.45 764 ' 15.9 3.6 0.32) 173 2.83 1, 690 1,468 2,060 664 | 7.5 1.82
1.50 0.22 2.8 0.06 | Trace {0.29 |1.2 152 4.3 7178 16.2 1.8 0.06| 159 2. 60| 1, 680 1, 825 2,070 | 1,526 | 7.4 11.34
1.65 0.24 4.0 0.09 0 0.31 jo.8 560 15.8 531.3 1.1} [ 2.7 0.09] 140 2.30 1,410 1,149 2,370 244 | 1.6 0.49
0,76 0.12 ) 0.08 | Trace |0.17 '[0.3 486 13.7 91.2 1.90 | 3.9 o0.13| 182 2.99 1,290 1,231 2,100 315 | 7.7 13.58
G 61 .09 4.6 0.10 ‘0 0.30 |o.2 511 14.4 81.9 1.83 { 0.0 0.00| 251 4.11 1,370 1,322 2,210 192 | 1.8 14. 43
6_90 0.13 1.75  0.04 0 a,20 |o.4 538 15.1 79.2 1.65 | 3.6 o0.12} 184 3. 02| 1,430 1,217 2,410 154 | 7.7 15.83
0.63 0.99 5.0 0.11 | Trace |9.08 0.2 542 15.3 70.6 1.47 | 2.7 0.09] 206 3.38 1,450 1,274 2,320 2a5 | 1.8 16,05
0.62 0.0 3.3 0.08 | Trace . 0.23 | 0.5 44 1,23 386 8.04 [ 1.8 0.06| 161 2.64 910 858 1180 302 | 7.8 I.84

. A} .
210 0.30 3.0 0.07 { Trace {0.07 |2.8 599 16.9 884 18.4 | 0,0 o0.00| 269 4.4) 2,630 2,581 3, 620 660 | 7.4 0.43
2,20 0.32 4.6 0.10 1.5 0.36 2.7 592 16.7 898 18.7 | 3.6 0.12] 112 1.83] 2,810 2,487 3,650 951 | 1.7 0.46
2,15 0.31 2.3 .05 | 2.4 8,22 {1.2 209 S.90 447 9.3 { 9,0 0.30] 302 4. 95| 1,530 1,388 1,910 310 | 8.0 74.36
415 0. 60 38 0.09-| 0.75 Jo.25 |3.6 | 1,585 44,7 1,239 25.8 | 3.6 o0.12] 118 1,94 5,210 3,520 6,630 | 1,608 | 7.6 0.28
2,10 0.30 {10.8 0.25 0.5 0.32 13,6 620 17.5 893 vo18.6 | 2.7 0.09 90.9  1.49 2,780 2,500 3,620 | 1,129 7.5 1.28
2,715 0.40 5.8 .13 | Trace [0.31 [0.9 1,386 39,1 692 14.4 | 1.8 0.,06] 115 1. 88 4,070 3,223 5,740 1,006 | 7.6 32,97
2,50 0,36 6.8 .16 | Trace J0.37 0.9 1,390 39.2 915 20.3 }.0.0 0.00} 123 2.0l 4,000 3,796 5,580 1,244 | 7.6 2.16
"
0,27 0.04 2.3 0.05 | Trace [0.26 [0.4 180 5.08 87.8 1.87] 7.2 0.24| 148 - 2,43 570 943 969 139 | 1.9 0. 07
120 0,17 4.0 0.09 [4 6.26 |1.0 205 © 5,17 434 9.03] 2.7 0.09]} 276 4.53 1, 600 1,521 2,020 251 | 1.9 0. 04
6.5¢ 0.08 36 0.08 [} 0. 0.3 288 - B 194 4.03] 2,7 0.09| 140 2.3 1,080 888 1,560 464 ] 8 58,32
120 0.17 2.6 0.17 | o.8 0.13 2.0 660 18,6 159 3.32)1203 401 |4417 2.4 7,130 | 10,292 9.410 853 ] 9.5 2.12
L
0,32 0.05 }10.9% 0.24 1.2 0.07 |4.20] 3,179 95.3 1,393 29.0 { 0,0 0.,00| 214 3.8 9,930 8,483 | 14,200 | 2,549 | 7.2 31101
o
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AGGREGATED SCENARIO--DIRECT UTIL

{ZATION OF GEOTHERMAL RESOURCES IN UTAH 26 Moy apddfg/

Lot | 26| 79| 80 | a1 2 83|84 |85 86]87]88189]90!91]92]03)09al95)06]07]98]09
Monroe/Red Hi11/Johnson 85 vl 2| 2| s3] el 2| 2l f ] 0] |0 1 1
Crystal H. 5. sl 2l el 2| 2| v | (IR U IR N
Masatch/Beck's/Hobo 65 |- 13| s{rof1s] s 5| sf 2| 2] 1] 1] 1] 11 ]
Midway ' n NIRRT AT AT N AT A AT A AR A 1
0gden/Hooper /Utah/Hi11 AFB 95 2| 3| sfwliwofw] 7| 5| 5| 3| 2| 2| 2| 2| 2| 1| 1] 1]
Meadow/Hatton ’ 45 | | 1120 alaolr0] 3] 2] 2 11| 1] 0 1 1
Joseph H. S. 45 IR IR IR R I 1o
New Castle 45% 112 al 700 8] a] 2] 1] o 1|
Cove Fort (Sulphurdale) | a00* 2| 4] 7]10]10|10] 5| 5| 3] 3] 3]3]3]3|2| 2|
Thermo | 2004 - 1] 2| alwo]wo]w]|s|s|3|3]s3] s
Tintic 100 2| 2| 2|4 4| 5|5 4]3]|3 :éﬁ 31 3¢ 3 5] 3] 2] 2
Beryl 100* 2| altol1s|0] 5| 5| 5| al 3| 3| 3] 3|2] 2]z 2| 2
Abraham 100%| a2 s|o|w| 5| el al 3] 3] 3]3|3]2]2 2
West Cove Fort 100 2| 2] 6[10 102.10_ 51 3| 3] 2| 2] 2| 2| 2] 2
Black Rock Desert 100%| | 2l 2] 6|w0|10]10] 5| 3| 3] 2| 2| 2| 2| 2|2
Veyo 10 IR IRE IR |
LaVerkin 10 IR AR R
Crystal (Madsen's) H. S. 27 ?J 1-p 2 al 2211 ] :1 &R 1 1
Other Areas | 200% 12| 4) 4] 46 6; alal 2] 2| 2] 22| 2|22
Total for Year 1] 2| 815|241 |58 71|76 |86 |83 |68 |61 a7 |38 |32 |29 | 25|24 |2a [21] 20
Cumulative Total 1] 3] 11 [26 ] 50 [ 91 [149] 220 296| 382] 465 533] 594] 641] 679] 711] 740] 765] 789] 813] 834] 854




Continued

&35'2000 01 02 03] 04 }o5 o6 o7|o0s]o9f10]11|12]13}1al15]16{17 18] 19| 20

Moriroe/Red Hill/dohnson | 85 1 ] 1| 1 oo T I
Crystal H. 5. .4.3 1 n 1 ~  1 1) 1' . 1 11 {1 . 1 - 1
Wasatch/Beck's/Hobo 65 | 1] |1 N | |

Mi dway- S o m | R
'Ogden/Hdopér/Utéh/Hi]] AFB‘ B 95: 1 1 ot il 1| ]', 'Aly - >-1 - 11 f
Meadbw/Hatfon ‘ | o 5] 1] 1 | ] 1 1- | |

Joseph H. S. | N A R ,j SN AR PRI ER T A A U AR AR
New Castle ' IR -5 | | | | |
Cove Fort (Sulphurdale) aoor 2l 2 2l 10 L] . 1
“Thermo ” 200 2| 1| 11| 1] 1 1|1 11| 1
Tintic N S GE R IR R AT IR BT A AR TR N AR A I 1 AN il
Beryl | SR AR IR A IET AR E TR AETE S N O SR R I T AN AN NS
Abraham | Copoor 22 1] 1 Al ] ]
West Cove Fort. SRR 1.1 N AR BTN AU AT U A U I T I O 1 1 1
Black Rockaesér;t o 100* ’2- B2 T 1 T T O O A Ty 11 1 1 1 [
oo R . 1 | |
LaVerkin ‘~ | 10

Crystal (Madsen's)H. S. |27 1] A SRR 3

Other Areas o ool 22l 2|2} 2| 2] 2 2 212 | 2121 22| 2|2  2 20222
Total for Year . \ 15 | 17]13 13|12 iz {1 [1o | 9| 9 |cls|s|s|8|8|8|7|8]7]8
Cumulative Total "~ |873] 890 903 916] 928]940] 951] 961] 970] 979] 987] 995[1003[1011[1019027]1035] 042}105010571065




4 ~Assumpttons used in Scenarios
. ’ . o Apri] 1978

- Roosevelt Hot Spr1ggs Prospect

. Reservoir capac1ty——assumed to be 400 Mwe This figure is averaged
between Phillips; (1) and UP&L (2) estimates of 300 MWe, and Dr. Ward's
admittedly optimistic guess of 500 MWe. (3) In this respect 400 MVt is

an optimistic and fairly rea]isttc estimate. ) '

According to Phillips and UP&L (1,2), ‘the plants are p]anhed>to come on-
Tine in 55 MWe units two years apart. The following assumptions were
based on this information:

“A. The plants were assumed to come on-line two years apart.
B. The later plants. were assumed to be 100 MWe plants. This presumes
(1) adequate reservoir capacity and. .
(2) development by a single operator (unitization). It is possible’
that later plants might be 55 MWe plants on-line each year.

Cove Fort
Several factors will tend to retard development at-Cove Fort. (Sulphurdale)-

A. Drilling has been very difficult. It has taken along time and cons1der—

: able problems were encountered from a geological standpoint. ,

B. Because of these prob]ems with drilling, the we11s drilled by Union -
‘have been very expensive.

- C. The presence of a viable reservoir has not yet been sat1sfactor11y ,

" verified.

In sp1te of these setbacks, several ventures are proceeding. (4) For
purposes of the long- range scenario, the following separate ventures

vere assumed

A. Sulphurdale--Union could have two areas here. One Horth of the

freeway, one south. Because Union still appears to.be progressing,’
-one plant was assumed to come on-line in 1984, and another in 1985,

" at the other site. ‘The sites are left unspecified. This is an
optimistic forecast, part1cu1ar1y in 11ght of the difficulties
mentioned above.

B. North Cove Fort (Dog ‘Valley)--Hunt 011 Co. is currently drilling
on private lands several miles north of the Sulphurdale area.

‘An optimistic forecast would put- them on- line about 1985, although
" they may try to come on-line about 1984. Of course, they cou]d
encounter problems and develop later or not at all.

C. MWest Cove Fort Area--several groups are conducting intensive explora~
tory activities in this area, although no deep wells have been
drilled. The main developers in this area are AMAX, Hunt, Chevron,
Phillips, and others. An opt1m1st1c estimate could place at least
one of these prospects on-line in 1985. (4) Because several developers .
are involved, the plants could come on line in bunches; the assumption
for the scenario was about a plant each year.



* Continued

Reservoir Quantities: Based roughly on Dr. Ward's estimates of
500 MW . for Cove Fort and 2000 MWe for the whole area,(3) the following
quantities were estimated: '

* Sulphurdale 400 Mwe
North Cove Fort 200 MWe.
West Cove Fort 200. MWe

. These are qu1te arb1trary est1mates, Su]phurda]e was allotted 400 Mie
because it seems-at this time to be the most.likely area. The
amount for the whole area was estimated to be 800 MWe because it
included parts of areas which were originally estimated at 500 MWe
“with the area generally unspecified. (3) North Cove Fort and West
Cove Fort were guessed to have 200 MWe each, merely because that
seemed like a reasonable alloment. Again, these capacities are
‘arb1trary and are useful: only for purposes of est1mat1ng deve]opment
patterns.

Federal'Programs and other incentives/assistance: It was assumed that
optimistics estimates would be partially justified by the development .
of federal initiatives to accelerate and assist development in Cove
Fort areas. It was also assumed that optimistic estimates were justi-
~ fied by the need for such estimates in planning operations.

‘Note: Cascading and multiple use systems will very Tikely be developed
for some ‘of these areas, most particularly in the Sulphurdale -
area where exhaust from the power plant may be used in sulphur
mining or other industrial operations.(4) .

- Thermo Prospect

. Reservoir capacity was :assumed -to be 100 MWe. This is more optimistic
. than the Core Team estimate of 50 MWe, but much Tess than some previous
“estimates. The rationale for this figure would be that the area involved
. might be larger than the 1.5 kmé estimated by USGS Circular 726, although
at this time‘there is little evidence to support thisAhypothesis

_Ear11er scenarios estimated dr1111ng to beg1n at Thermo in 1980 (6)-

Republic-Geothermal drilled a deep well in late 1977. -This would seem

to indicate that development at Thermo could be advanced by -as much as

two years. “Also, federdl programs could make an earlier production

date feasible, not only for Thermo, but also for some of the Cove Fort

~ areas. .0n the other hand, preliminary information from the Republic -
Well at Thermo does not seem to justify boundless optimism; hence.

"~ the first plant was estimated to produce power on-line about 1986,

with another 50 MWe plant f011ow1ng two years Tater.
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Aggregated Scenario--Electrical Production from Geothermal Resources in Utah

2
! ,/

tot. : o : '
Mve | 80 | 8182 | 83|84 | 85/ 86|87 (88 | 89 )90 |91 {092} 93|94 | 95796 | 97 |98 |99 |200¢ 01 [02 |03

asevelt . |400° 50 50| 100 100 | oo

“rospect : :

we Fort ' : '

Sulphurdale | 400 50 | 50|~ |50 {50 {100 100

st Cove Fort |200 50 50 50 |50

wth .Cove Fort {200 50 50 50| 50

. 100 50 50

her Areas 200 50 50 50 |50 |

evier Lake, : : :

ack Rock Desert

ita Area). '

TAL FOR YEAR 50 1. 100]150 150 | 200 {200 {250 | 200{150 | 50

MULATIVE 50 150 300 650 1300 1500

TOTAL

1450

850

1100

1450




Aggregated Scenario--Direct Utilization of Geoinermal Resources in Utah

, tot : : : ' : 1 : - o
' Myt! 78 | 79180 (81 (82 |83 | 8algs | g6 lg7 lealac 190t91 | 92093 [ 9495 [96197 |98 {99 J2000 @1

jonroe/Red Hil1/| 85 1 2|34 | 6| 8|10 ]10f10|10]10 ]} 6} 5

Johnson * ' ’
Crystal H.S. |43 11 2| 3fale [ 10| 8] 6f3 i
dasatch/Beck's/ | 65 10 3(5 {10]10{10]10({10 | 4] 2

Hobo - 1 :

tidway 1 1124 4
Ggden/Hooper/ | 95 20 35 |10] 20|20 | 15}10 |10

Utah/ Hill AFB ~
vieadow/Hatton | 45 2| 2] 4| 6| 8] 8| 6| 6] 3
Jospeh H.S. 45 2| 4 810 6| 5| 5| 3] 2
liew Castle 40% 2 | 2| 4| 6] 10[10]| 6
cove Fort 400% 10{ 10 | 20|40 | 40| 40 | 40| 40 40, 40 40 40

(Sulphurdale) - ) : '
Thermo 200% 2| 4f 4| 10|20] 40 40 40 40
Tintic 100% 2 | 6| 12/ 20| 20} 15/ 10/ 10| 5
Bery] 100% 4 {10 20|15 15| 15| 15| 6
Abraham 100 2| 2| 6| 10| 15|15 |15 | 15| 15| 5
West Cove Fort |100% 2| 2{ 6 10{15[15 [15] 15/ 1010
Slack Rock {100% 2 2| 6| 10]15 |15 |15 15| 10|10

Desert :
Yeyo 10 1 2 31 2
~aVerkin - 10 1 ' 21 2 3 2




Continued

tot 1 -l ‘ ' e : '
v : MWt | 78 | 79180 | 81182 | 83|84 | 85|86 |87 {88 | 89 190 { 91192 | 93194 |95 | 96| 97 198 |99 £000}01

Crystal : : : A , 4

(Madsen's) H.S| 27 . -2 2| 2 4t 6| 6] 3 2 |

Other Areas 2004 | ' 2] 2 4 4] 41| 6 gl10 {10010 {10f10 | 10} 10 10 {1010 | 10 10
Continuation | ~ ol | 1 02| 03|04 | 05 |06 | 07 08| 09 ]10 |11
of Other Areas | . | | 1 ] 10| 10| 10| 10 {10 ’
Total for Year | 24 9115 |34 64] 111129 145|163 | 156{138 | 125125 | 95 | 75| 70 |-50 | 50 |50 50 {50 |10 |10
cUmulative Tot. 2 | 11|26 | 60| 124 235|364 | 509|672 | 828|966 [1091]1216]1311|13861456]1506]1556{16061656|17061716 1726




Low Temperature Geothermal Uses: Genera] Assumptions:

. The reservoir energy potentla]s for most of . the sites (the spring areas)-
were taken from the Core Team estimates of reservoir thermal. potential.
These estimates are based on the fo110w1ng assumptions:

A, Reservoir_temperatures were taken from chemical or physical ‘
data in:USGS Circu]ar 726 (8) and as*provided by Dr. Swanberg. (1)

B. A standard reservoir volume.was assumed, as used in USGS C1rcu]ar -
. 726, of 2. 25 km3 (8) v

C. Stored heat and therma1'potentia1 are. ealculated from these
values with weighting factors from USGS Circular 726. This
factor is the recovery factor, 0.06, found on P 116.(8)

Any postulated development is, of course, dependent on the presence of
suitable resources. -Development in most cases was assumed to be gradual
at first. Rates of development and relative magnitudes of energy

use were estimated from the fo1]ow1ng factors

A.  Known plans for deve]opment, as ascertained through literature
or verbal communications (see references);

B. Probable or potentia] uses, such as greenhouses,'mining,/etc ;

C. Proximity to areas of potent1a1 use, or converse]y, re]at1ve
isolation;

D. General potential of the prospect, including such factors as
- temperature, heat content, flow, disso]ved solids, etc.

The potential MWt (for 30 years) was opportioned over a seem1ng]y
reasonable per1od based on the above factors.

As an approximate qu1de11ne, rates and magn1tudes of development were .
based 1oose1y on .an est1mate of about 1-MWt for a greenhouse of 2050 mé. (2)

«
PR U

'Some areas wh1ch were not included in the Core Team Report were

'.“'ass1gned a reservoir potential on a purely arbitrary basis. " Thesé

_“capacities are noted with an asterisk (*) on the scenarios and other
places:

The most probable sites were treated individually. The potential
for the rest of the state, incuding less likely known sites and
currently unknown sites, were assigned an arbitrary value (see the
assumptions for this prospect).

-Estimates are admittedly optimistic. Neither 1nd1v1dua1 magnitudes
nor rates can be considered to be reflections of the real situation.
The scenarios usually reflect more what could be rather than what
will be, even according to present p]ans



Continued

e,

Individual scenarlos ‘are not intended to be accurate ref]ect1ons of

- real development as much as a basis for the aggregated scenarios.

Thus, the aggregated scenar1os are probably of more worth than the
individual scenarios.

The estimated deveWopment times have been estimated without regard '
to deve]opment lag times or 1nst1tut1ona1 factors, for.the following
reasons:

A. Ihstitut1ona]'factors are still very vague and vary greatly.
Time will not perm1t extensive scenarios for each individual
site at this point in the study.

B. Even if average lag times were known~for the specific steps

. required at each site, the procedure for developing scenarios
‘would involve estimating a date for development and then
working backwards. At this point, the basic results would be
the same. - ' .

€. It 'is to-be hoped that the "semi-continuous" appfoach to the
scenarios makes up for some of the spec1f1c inaccuracies in the
t1me schedules.

It was assumed for all cases that deVeTOpment will be reasonably
feas1b1e from economic and technical standpo1nts . .

D1sso1ved solids data are averages of the samples cited in WRB-13
- (Reference 6) _



Prospect: Monroe Het Springs
(also Red Hill, Johnson Hot Spring)

“Resource Characteristics: .
Surface Fluid Temperature: Monroe 76°C»s Red Hill 77°C» Johnson‘s 25°C (6)
| ‘Subsurface Fluid Temperatufe" Monroe 120°C; Red Hil1 135°C (1) ”lﬂdﬂn}Q’AAV\'

X ; : /‘MOM .
Total Dissolved Solids: Monroe 2750 ppm, Red H1]1 2630 ppm, ,:FJéé;h&‘g
o : Johnson 428 ppm. (6) . o ; e, ¥
‘ ' (,Mh’

Estfmated<Energy-Potentia];' Monroe 38 MWt, Red Hill 435th, _ '
o S Johnson 4 MWt for 30 years Total: 85 MWt (1)

- Type of Overlying Rocks: Springs issue from tufa mounds along the
. - base of the mountain, (6) grading west into -
alluvium in the valley.

 Location of Prospect: Just east of Monroe, Utah; TZSS R3w Sec. 11, 15,
: - and 27. (6) . .

Description: Ser1es of hot springs issuing from hillside 1mmed1ate1y
: east of Monroe City, at the base of a.large mountain.
The springs are along a north-south trending fault. (6)°

Land Ownership: Mostly Private. (2) Some BLM and National Forest Landé
o east of the prospect (1)

Land Use: Mun1c1pa1, agricultural, range land, and forest Tand nearby

Leasing: - Some 1eas1ng in area. Limited leasing because most of the 1and
is private. (12) S -

Activity:

The Springs are presently. being'used by a spa for heatihg a swimming
pool, showers, etc. The owners have expressed p]ans for eventually - -
heating greenhouses and a mote] complex.

The City of Monroe has received conditional approval on a proposal

for a space heating system for the city. The first phase of this

project would involve the heating ‘of the South Sevier District High
School; later the system would be expanded to heat homes in the city

as well as several larger buildings in the city, a number of greenhouses,
and several multiple unit complexes (motels and apartments).



1.

" Assumptions:

Geothermal Resources are at this time being used to heat a spa

“and resort. The Monroe City development will probably drill a

well late in 1978 or early in 1979. Use of the water will begwn

_short]y thereafter to heat the school.

.3'The deveTopment out11ned in the Monroe prOposai was assumed to
\ut11ize about 6 MWt, and will be developed up 'to about 1981.

Development beyond 1981 w111 likely continue. Some of the devel-
opment will be in houses and homes, but it will probably include

~ more greenhouses and other agricultural/light industrial uses.

. Development will probab1y'depend a lot on reservoir characteristics, )
“which will not be accurately determined until development actually
" begins. Thus, the deve]opment will probably proceed step-wise

over a number of years.



Prospect: Crystal Hot Springs -

" Resource Characteristics:

viSukféce’F]uid Temperéture: '58°C.(6)

-Su‘bs_grfacé Fluid Temperatufe‘: 1350C (1) 1T maggyred @ 290" '-
Total Diésolved Solids: 1520 ‘ppm () -
Est1mated Energy Potent1a1 43 MWt for 30 years (1)

Type of 0ver]y1ng Rocks: - Unconsolidated valley fill. Bedrock at =~ . .
o L ~ fairly shallow depths.. Volcanic rocks under-
Tie the fill. (6) o ‘ .
‘Location of Prospect: South end of Salt 1ake‘Va11ey,inear"”Point of the
S R ' Mountain". Area near T4S, RIW, Sec, 12, NWy (6)

Description: Series of Hot Spr1ngs discharging into clear poo1s and
ponds ’ .

Land Ownershipi Some private (Mr. Dun1on) (3); also, the state owns
some’ land.in the immediate v1c1n1ty, 1nc1ud1ng the
State Pr1son Complex.

Land Use: Some'agr1Cu]tural few .greenhouses, fish culture, State Prison;
: Div. of Forestry has some land just south of the prison,
wh1ch maybe used for silviculture. (3)

Leasing: No sta*e-or'federa1 1eases. (NoAsate or fedefalj]andé)- (12)

“Activity: Some discharge from the spr1ngs is uSed by Mr Dunion, for
- use in raising tropical fish. (3) - )

f Dur1ng January and February, 1978, the Utah Geo]og1ca] and
Mineral Survey drilled a series of temperature gradient wells’
- near the s1te under the State Cooperat1ve Program :

~ In‘connection- w1th«the temperature gradwent holes, the Utah
" Division of Forestry plans to drill a test well 'near the
prison which, if producible, could be used to heat greenhouses.
Eventual uses in the .area could include more green houses,
heating for housing deve1opments, and space heat1ng for the .
State Prison. :



(Jor
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1.

' Assumpt1ons

'It is assumed that development w1]1 beg1n s]ow]y as the reservoir
‘parameters are explored. If the reservoir proves adequate, more

greenhouses will be added and the prison will consider space
heating. Because construction of houses or vetrofitting of the
—sprison -will take some time, the peak of the development will probably

WS Tf'“—pread over several years. After the main peak of utilization

has passed, additional deve]opment will probably occur as the
11m1ts of the reservoir are exp]ored

.7 No pretense has been made to represent accurately the ‘magnitudes
. of heat necessary for heating the prison. The estimated available
_energy has mere]y been apportioned over a reasonable interval.

The estimated deve]opment times have been est1mated without regard

to development times or institutional factors, for the fo11ow1ng
reasons: :

': A. Institutional factors are still very vague and vary greatly.

~ Time will not perm1t extensive scenarios for each individual
s1te

E B. Even 1? average lag times were known for the specific steps

required at each site, the procedure for developing scenarios
would involve estimating a date for development and then
working backwards. At this point, the basic results would

be the same. e : ’

C.. It is to be hoped that the "sem- cont1nuous” approach to the
scenarios makes up for some of the spec1f1c inaccuracies in
the t1me schedules



Prospect: *wasatch'Hpt‘Springs/Beck's'HOt'Springs/Hobo Hot Springs'(3)

Resource Characteristics:

’:Surface Fluid Temperature Wasatch 42°C, Beck's 56°C (6)
Ub"’w '

Subsurface F]u1d Temperature Wasatch.1200C~(1), Beck s 90 o 3a¢4 ;h” |

' Iota] D1sso]ved Solids: Beck's 13,400 ppm, Wasatch 7220 ppm (6)

Estimated Energy Potential: wasatc? ?8 th/30 years, Beck s 27 th/30
C , ' years 1 .

Type of Overlying Rocks:  Both springs issue near the contact between
Quaternary Valley fill and Pa]eoz1oc 11me- ‘
stones. (6) . '

Location of'Prospect:A Sa]t Lake‘Valley near the north.end of Salt Lake
' . City. TIN, RIW; Beck's, Sec. 14, SW%SE%.
Nasatch' Sec. ?5 NwaSE‘ (6) ‘

Description: Hot Springs along Wasatch Fau]t along east edge of Salt:
. Lake .Valley between Salt Lake City and Bountiful City.

Land Ownersh1p Mostly private (within: c1ty) (11)

Land Use. Grades from residential and commerc1a] near wasatch Springs
o to Tight and heavy industry north from Beck's Springs.

Leasing: No .federal or state lahds‘tn the vicinity of the springs.
CActivity: |

At one time, Wasatch H.S. and Beck's H.S. were used for spas. However,
-neither is presently being used, and Beck's is discharging large
~amounts of hot water to.a canal Teading to Great Salt Lake.  Some

warm:-waters in the area are used for wash1ng gravel by grave] compan1es
in the area. :

\ Assumpt]ohsr

1. ~Although the hot springs discharge is not being used at this time,

©.the proximity of the springs to the city center and industrial -areas
“makes them prime targets for development. Several parties have
. inquired about the use of warm water in the area for space heating.

For these reasons, development is expected to begin within the next



»»Contihued

few years, and to continue thereafter as interest grows. At

least two bui]dings in Salt Lake City area are using heat pump .
applications in connection with heating and cooling. (The buildings
are the LDS Church Office Building in the downtown area. and the
International Center near the Salt Lake Airport.) (3) Because of
the general area of the 'springs much of the development was
vassumed to be pr1mar1]y light 1ndustr1a1 or- 1arge space. heat1ng
uses. , ,

. Deve]opment rates, t1mes, and magn1tudes are arb1trary but reason-

. able est1mates



“Prospect: Midway Hot Springs

Resource Characteristics:

~‘Surface’ Fluid Temperature: 45°C (1,6)

e“Sustrface Fluid Temperature:

~ Total Dissolved Solids: 1770 ppm (6)

. Estimated Energy'Potentialz N MWt (based on surface rémp.) (1)

Type'Of Overlying ﬁocks:‘7The springs issue from calcerous tufa . o
o ’ " ‘about 70 ft. thick, underlain by alluvium (6)

‘Location of Prospect: In the area of T3S, R4E, Sec. 26,”27,34,35, in
o ‘ the Northwest corner of the Heber Valley. (6)

Description: Humerous Hot springs with tufa mounds. The springs
o dra1n 1nto Snake Creek above Midway.

Land Ownersh1p Mostly state and prwvate lands (11)

Land Use: ‘Mostly agricultural, also res1dent1a1, recreat1ona1 (wasatch
Mountain State Park etc. ). . :

Leasing: Some State and/or Federal 1eas1ng in Heber Va]]ey, but not in

. L the v1c1n1ty of the springs. (12)

, Activity : .

One of the large springs has been used for severa1 years as water' for
a- sw1mm1ng pool and resort.

| The Utah Geo1ogwca1 and Mwnera] Survey is scheduled to drill temperature (ke
gradient -holtes near the spr1ngs in mid- Apr11, under the DOE State f%jda&
Cooperative Program. ' : !

- There ‘have been a few inquiries kegard1ng the use of geothermal fluids
for-space heating; however, nothing is def1n1te or specifically
p]anned at th1s time. : : o

v Assumptlons:

T 1.0 Midway H.S. are near the small town of Midway, but there are at this
"~ time.only a school and town hall which could be major users of '
geothermal heat. Development would probably take the form of
greenhouses and/or housing developments such as apartments or
condominiums.  There is a fish hatchery near Midway but it is
several miles from the hot springs area. Development was estimated
to begin about 1980 on a small scale and to extend’over severa]-years.

'2.‘,Deve1opment rates, times, and magnitudes arbitrary but reasonab]e
: estlmates _ -
_7_



Prospect: Ogden Anea; Ogden H.S:, Utah H.S., Hooper H.S., Hill AFB

Resource. Character1st1cs

| nSurface F1u1d Temperature Ogden H. S 580C Hooper H.S. 60°C, -
- Utah. 580C (6) '

* Subsurface Fluid Temperature: Ogden H.S. 110°C, Hooper H.S. 1050C,

ST Utah His. 9s9C. (1) 5 -

‘Total Dissolved Solids: Ogden H.S. 8700 ppm;. Hooper 8800 ppm .
o - ‘ Utah 18,600 ppm:. (6) . -

= '_' Estimated-Enefgy'Potential: Ogden H.S. 34 th/30 yr., Hooper H. S

32 MWt/30 yr., Utah H. S. 29 Mdt/30 yr
Total 95 MWt/30 yr '(])

Type of Overlying Rocks: Ogden H.S. rise a1ong a fault in Precambrian
L - " Yocks;, Hooper H.S. rise from Quaternary*'
. Valley fill; Utah H.S. issue in an area of
- complex fau1t1ng in Cambrian rocks. (6)

‘Location of Prospect:’ Ogden H.S. T6N, le, Sec. 23 sw4swu, Hooper H.S.
i . T5N, R3W, Sec. 27, SW4; Utah H.S. T7N, R2W, '
Sec.14, SW4SEL. Genera]]y east, west, and north

- of Ogden respect1ve1y (6) '

Desckfptionf Various hot spr1ngs, Utah H.S. is used for greennouSes,
: ' Ogden is a diffuse spring area, Hooper is not used-at the.
- present -time. (3 6)

Land Ownership: Most]y private. Hooper H. S is near the wildlife
‘ o S refuge (11) H111 AFB-is federa] reserve land. (7)

Land Use: Mostly munftipa}.- The actua1,spr1ng_areas are away from
~the city. .Hooper is in an.dagricultural area, and Utah H.S.
is-in an agr1Cu1tura1 and ]1ght 1ndustr1a1 area.

- LeaSTng: No federa] or, state leasés in th1s area. (12)V(No federal. or
' or’ state lands) (1) C

' Act1v1ty Utah H.S. is current]y being used to heat greenhouses by
: by the Allen Plant Co. and another company.(3) There is a lot of
iron in the water:. (3 6) There appear to be p]ans for further v

: ‘deve]opment

'Ogden H.S. was used as a-resort, now is being d1scharged as runoff,
The water is hot, but the source is diffuse, posing possible
tapping pnob]ems.f’water.iquujte mineralized. (3) :

pu



' Continued

Hooper water is hot, but the spr1ng is some distance from popu-

f]at1on areas and 15 currently not being used. (3)

~HIN AFB at Ogden contracted to EG&G to do a study on the poss1b1]1ty

> of heating buildings on the base with geothermal fluids. (7). No ‘
';part1cu1ar geothermal resources are known to be beneath the base,

_ but a major fault does run ‘through the base area and m1ght poss1b1y
zprov1de a condu1t for hot fluids beneath the base A :

?‘AAssumpt1ons.

1.

N_Tbe‘magnitude bf the resource was assumed. to be equal to the

sum of the estimated potential for the three spring areas. This .
assumption is Obviously not accurate since the estimate was applied
over the whole area,. including Hi11-AFB. However, no other data

is available. ~Again, magnitudes, t1mes, and growth rates are

.only rough guesses.

‘Deve1opment was assumed to start small, with ex1st1ng uses (resorts

and greenhouses), -and to begin in the early 80's as the feas1b111ty';

~.of geothermal uses are proven. Development of geothermal heating

for Hill AFB was assumed to. be possible and feasible, so that -

- development there would begin about 1982 to 1984, ‘an optimistic.

estimate. Because most of the buildings- would require retrofitting,

~etc., development at the a1r base was assumed to proceed step-wise
over. a number of years _
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Prospect Meadow/Ha tton Hot'Springs

‘Resource Characteristics: -

. SUrface F]quJTemperature“ Hattdn'H;S. 380C, (1,6) Meadow 41°C (6)
Subsurface F]u1d Temperature ‘MeadOW»H S. 10506 (1) .
Total D1sso1ved So11ds Meadow 4800 ppm Hatton 4760 -ppm - (6) o
Est1mated Energy Potent1a1 Meadow 37 MWt/3O yr ) Hatton 8 MNt/BO yr () ':
"Type of Over1y1ng Rocks. The springs are 1in valley. fill of Tert1ary |
S s or Quaternary age; There are- Quaternary
-basalt flows within a few m11es of the
- Springs. (6)
. Location of Prosbedt;' Near Meadow and Hatton in Beaver Co. .
' Meadow H.S..T22S, R6W, Sec. 26, SW4SW4;
Hatton, T22S, RéW, Sec. 35, S_E/ASE1 (6) .

Descriptionﬁ The spring areas are west of Hatton in a semi- arid ' >
‘ range area. -Hatton ‘spring no 1onger f]ows (6)_4 lC::/

v;Land'Ownership Most]y pr1vate, some federa] ]ands in area. (1)
Land Use: Agrwcu]ura1g range, desert. '
- Leasing: 'Sﬁate'andlfederal 1easing:fn area. (12)

Actfvﬁty:‘ Meadow Hot Springs is-a re]at1ve1y new spr1ng, now be1ng used
for stock watering. (3) .

Hatton Hot Spr1ngs no longer f]ows.'(6)4
Assumpt1ons | | L A

1;‘AMeadow and Hatton Hot Springs are some distance from the towns of
‘Meadow and Hatton. (3,6) Because of this slight isolation, devel-
- opment of the spring areas per se will probably not occur until
the early or mid 1980's, and probably will start out with a few
greenhouses or s1m11ar agr1cu1tura1 or 11ght 1ndustry :

2. Immediate area of the springs is of quest1onab1e geothermal

~ potential because of the relatively Tow temperature of the spring.-
-~ water, the low silica content, and the similarity in chemical

" quality to the ground water in a fairly large surrounding area. (6)

-10-



Contjnued‘,r

However, ‘the springs are in an area of late Tertiary and Quaternary:-
volcanic flows. Some lands in.the area have been Teased for .Geothermal
development.- It is 1ikely therefore that the geothermal potential

- of the area is not confined to the springs area. This leads to the~”

‘ poss1b111ty that geothermal development could occur, much nearer to’

" the cities of Meadow, Hatton, and Kanosh, and perhaps over a larger
area. However, because this type of deve]opment would require drill-
ing and s somewhat more rwsky, it-would probably be delayed until
the middle or late 1980's and may be related to attempts to 1ocate
_resources su1tab1e for e]ectr1ca] production.

. . The estTmates of magn1tude of recoverable energy for the area is

~ the sum of the estimates for the springs, even though the potential
extends beyond. the spring area. Development rates, t1mes, and relative -
magn1tudes are arb1trary but reasonab]e est1mates '

-11-



. .Prospect: Joseph HoteSprings ' ' _ '

ResourCe:Cheracteristics: o
 Surface FThﬁdiTembeFatuhe: 64°C (6) -
éubsUrféCe F]uia-Temperature: ‘162°C (1)
sTota] D1sso1ved So]1ds 5100 ppm (6)A B
‘Est1mated Energy Potent1a1 45 th/30 yr (1) o

) Type»of Over]y1ng Rocks: -Joseph H.S. 1ssues from a tufa mound over the
R <% Dry Wash fault. - Immediately east of the fault
~ there are extensive volcanic outcroppings of
_... late. Tertiary age. On the other side of the -
~ fault are unconsolidated Quaternary deposits. (6,13)

Location of Prospect: T25S, R4W, Sec, 23. South east of the town of -
o 7 Joseph in Sevier County, Utah. (6)

. - w”"
_'Descriptjoh:’_ o :ﬂ.. T _'h }UM'

Land Ownership: Most]y pr1vate in the val

] ' surrounded by BLM ]énd‘
east of the ma1n valley. (1 \ o

ey,
1)

. Land Use" Agr1cu1tura], range Jand, rura] resvdent1a]

Leasing: Leas1ng has occured.in the 1mmed1ate area of the spr1ngs and
- of the’ town of. Joseph. (13) - : .

Activity:.‘$pr1ng Area, very 1ow discharge.g No knownfdeveTopment activity.
’Assumbtions" o | | | |

1. Joseph Hot Spr1n9 has a relatively ]ow discharge. -On the one hand, this
‘may indicate a lower recharge rate (suggested by Ref. 3); on :the other
- hand, it may be due to sealing action by precinitates and may be a
-'pressur1zed system (suggested by Ref. 5). - Although. the: evident recharge
~area is'not as large.as that of Monroe Hot Springs a few miles away,
- the Joseph's Springs.are located on a Tong fault, which may extend
up along the Sevier River. (6) It is quite apparent that the magnitude
of the resource will only be determined by exploratory drilling.
For the purposes of the scenarjo, the éstimated magnitude of the resource
as determined by USGS-Circular 726. was, used. (1,8) Development rates,
 times, and magn1tudes are reasonab]e estimates .only.

.-
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Cohtinued_

The hot spr1ngs area is about a mile from Joseph In order to make

"'a community space heating system feasible, it would pretty much be

necessary for larger heat loads to be located at the far end of a-
distribution line. This would put the load about 1% miles from the
spring area. Three factors might change °h1s situation:

A. Wells m1ght be drilled away from the springs -area. However, this
would involve more geophysical exploration and because of the
greater risk, might not be feasible at all. S

B. Greenhouses or other similar industry might be located between
the springs and the town. Although this would be more feasible, .

it would not provide the loads in the city which would make space
“heating. for res1dences feasible. , .

C. It may become fea31b1e to transport»the heat ]onger distahces '

~In any of these cases, deve]opment would probab]y not gain very much
momentum before the m1d 1980's.

13-
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* Prospect: New Castle

Resource Characteristics:

ST S . o
Surface Fluid Temperature: - N/H, \OO
~Subsurfa¢e.F1ujd Temperaturef n. d

Total Diéso]ved_SC]ids:».Re]atively low. (3,4,5,9)

AEétimatedvEnergylPotent1a1°' Not known, arb1trary est1mate of 40 Mdt/30yr

| " Type of Overlying Rocks: Most of the valley is over1a1n by Quaternary
o ~ alluvium; within a few miles of New Castle there
are outcroppings of late Tertiary vo]can1c rocks_

and Tert1ary gran1tes

Location of Prospect: About 1365, R]SW. (11)

 Description: Agr1cu1tura1 area, w1th water we]]s Wh]Ch have hot water

. at sha]low depths

} Land Ownership: Large block of state land to the east of -New Castle,

federal lands to the south and southwest, private lands -
to the west. (17)

:Land Use: ‘Agricultural, range 1and, rural residential.

- Leasing: Some 1eas1ng has occurred on state and federal lands in the

: v1c1n1ty of New Cast]e (12)

Activity: A well which was drilled to provide water fdr 1rrtgatien hit hdt

‘water at shallow depths.  The water is presently cooled and used
for irrigation. - o :

AsSUmptionS" AR : o

1. The New Cast]e area is at present a moderate pr1or1ty for temperature

gradient exploration under the State Cooperative Program. (3,4)

- There .are few dwellings in the area, but possibilities for light
industry exist (greenhouses, crop drying, extending growing season).
The water is very low in dissolved solids. Because one well has

. already been drilled and other exp]oratory work is planned, devel- -
~ opment may come ‘in-the early 1980's. The primary drawback would
be the isolation of -the area. :

14—




‘Proépect; Coye‘Fort (Su]phurda]e)f

Resource Characteristics:

“Surface Fluid Temperature:  romse) P Py
, Subsurface Fluid Temperature : :
Tota] D1sso]ved So]1ds

Est1mated Energy Potent1a1 ' Not Known, arb1trary estimate for compar1son
_purposes 400 MWt/30 yr. :

Type of 0ver1y1ng Rocks Mesoa:om cwi Cemoroic sedwments Cenowu. wlanics

.LocatfonoofiProspect: West Central Utah near Cove: Fort about T25$ RE&T7W.
o , gononly known as The Cove Fort or the Cove FortvSu]phur—
ale area.

Description:

Land 0wnership Some pr1vate BLM, and Nat1ona1 Forest.

Land Use: iw Lof N

‘Leasing: -Extensive 1easinq-of state and federa] 1ands‘ (12)

Activity: “Union has drilled two we11s in this area, one of them caved in.

: There is at this time the possibility that the area will not yield -
resources which would be suitable for electrical geheration. . Whether
or not electrical generation is p0551b1e there is a good potential for

d1rect ut111zat1on at the prospect.

.A.' Inqu1r1es have been made and plans may be underway to use a
cascading system. Potential. uses would be greenhouses or other

industrial uses. (5)

B. A specific use may be at the su]phur mining operations at Su1phurda1e,
,,where heat s requ1red for the su1phur extract1on process. (5)’A :

- -15-



"Contfnued

Assumpt1ons

A]though there may be some 1nst1tut1ona] restra1nts (part of the probab]e ;
geothérmal field is on Forest Land) (5), the possibility of industrial
use of geotherma1 ‘heat appears good. The 1ndustr1a1 use will probably

coincide with the: product1on of e]ectr1ca1 power. (5)

The magn1tude of the power in use will. depend primarily on the resource.

The estimate. of 400 MWt for 30 years is an arbitrary estimate based -
on estimates of the e]ectr1ca1 potential for the area. (9)

It is assumed that once the geotherma] resource has been’ proven that .
industrial use will be added in fa1r]y large increments on a fa1r1y

regular bas1s

-16-



 Prospect:. Thermo

Resource Characteristics:

:.Surfece-Fluid Temperature:

Subéurfaee'Flufd Temperature:

Tota] D1sso]ved So]1ds | ' :

‘Estimated Energy Potent1a1 ~ Not known, Arbitrary‘Estimate ofVZbQ‘th/3ijr.

1 Type of'Over1y1ng*Rocks:

Locatioh of Prospect:-.WESt and south of Minersville, about‘T30&31S, R12&13W. (11)

Description:

" Land Ownership: qut1y BLM, some state and federal land. (12)

~

‘Land Use:

Leasing: State and federal Tands have been.leased extensively. (12)

'Activity: ~Republic Geotherma1 Inc. has drilled a deep gedtherma]‘we11lin ‘
: the area which is still being tested. Geophysical and temperature
:gradient exp]orat1on has also taken p]ace quite extens1ve1y

Aésumptions.A

1. Although there have been no specific plans expressed for either.
- cascading systems or purely ‘industrial use, it is very likely that
the resource will be- suitable to direct utilization. This development
Coowilld probab]y not occur until the mid or late 1980 S for the fo]low1ng

: reasons

A The'geneﬁalvdeve1ppment of the Thermo area is several years
"~ behind the development for The Roosevelt and Cove Fort areas
this would put déve]opment-at about the mid-1980"s

" B. The.Thermo area is quite isolated and this fact wou]d probab]y
.account: for some. retardatlon of deve]opment

. 2. The magn1tude of the heat potent1a1 for this prospect is an arb1trary
but reasonable estimate, as are the development times, rates, and magnitudes.



Prospect: Tiritic

* . Resource Character1st1cs

“Surface F1u1d Temperature Shoulé Le a/ln'é “!.L‘)/Pﬂwbs(;mk% m USS ‘p”-c__qu N
Subsurface Fluid Temperature; ‘ - ST
Tota] D1sso]ved So]1ds |

Est1mated Energy Potent1a1 Not known; arbitrary estimate of. 100 MWt/30 yr.
, for scenario purposes.

Type of Over1y1ng Rocks A]TuvﬁUm, tertiary pyroclastics. (13)

_Locat1on of Prospect ' T10&11S; R2&3W. South of Utah Valley in the center
: “part of the state

Description: Hot water issues from the Burg1n Mine and is d1scharged
- to a stream. It runs several miles down the canyon and is
: ponded in an evaporat1on pond
Land Ownership: -Pr1vate, BLM, and some state lands;i(ll) -
Land Use:~ Some'mining; agriculture intthe valley area.
Leasing: Some‘state and federal Tlands 1ea§ed' (12)

,Activity The Burg1n Mine d1scharges hot water down from the T1nt1c mountains
' .to an evaporation pond. No use is presently made of the heat from

the water. Some interest in the area has been expressed by exp]orat1on '

companies and some leasing (state and federa]) has taken place.
Assumptlons | |

1. Even though Kennecott wh1ch owns the Burgin Mine, has at present no.
.. specific plans for utilization.of the geothermal fluids which are discharged
" from the mine, it was assumed that Kennecott would becomé interested
in development-of the resource,: or that they wou]d cooperate with a
" .second party. which could.develop the resource.” The water discharged
from the nine could be either put through heat exchangers for industrial
use near the mine or piped out of the mountains to sites where the
. terrain is more suitable to construction. - There are no towns or housing
- -areas near the mining area, but the presence of Goshen Warm- Springs may
.indicate a general d1str1but1on of -the resource through the valley.

2. The magnitude of the heat potential for this prospect is an arbitrary
- but reasonable estimate, as are development time, rates, -and magnitudes.
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“Prospect: Beryl

Resource Characteristics:

"JSUrfaee Fluid Temperature:
Subsurface F]uid,Tempefature:_’
Total Dissolved Solids:

"Estimated Energy Potential: Not known, arb1trary estimate of 100 th/30 yr.
, S I for scenario purposes.

. Type of Overlying Rocks:. MoStly Quaternary a]luvium and lake bed sediments"(13)

Location of Prospect: Southan Utah. South and west of Thermo Hot Spr1ngs
S R T33&34S R16W, and surround1ng area. (11)-

~ Description:

Land Ownership: MbSt]y.private, some state and federal lands. (11)
Land Use:” Farming, ruraL;residentTa1}
Leasing: State and federe]'lands 1n.the.area'have been leased. (12),'

‘Activity: Utah and Power and Light, in conjunction with McCulloch 01l
and Geothermal Kinetics, drilled three deep exploratory wells in
the general vicinity of -Beryl. Although the wells were not suit-
able for electrical production,. they were very suitable for Tow
temperature uses. (5,9,10) Interest in the Beryl area has a]so
. been expressed by other parties. (4). SR

Assumptions:

1. The Beryl area is quite isolated, a factor which would tend to retard
. development. Development, when it occurs, will almost certainly be.

. industrial, since there aré so few buildings in the area which could
be heated. On the other hand, three wells have already been drilled,
and the companies involved are considering low temperature use. (10)
For these reasons, development was estimated to begin in the early

- 1980's. Because industrial use.is most likely, development was .
- estimated to come on-line ‘in relatively large increments;

2. The magnitude of heat content used for the scenario is an arbitrary
.~ but reasonable estimate, as are development times, rates, and magnitudes.
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. ProspeCt

: Abraham Hot Springs

,Resource Character1st1cs

‘1Surface F1u1d Temperature 82°C (6)
Subsurface Fluid Temperature 1250 (1) _i'
Tota] D1ssolved So]1ds 3500 ppm- (6)

Estinated Energy Potential: 39 Mit/30 yrs.. (1)
. C o Arbitrary estimdate of springs and surround1ng
area, for comparlson purposes 100 MWt/30 yrs

: »'Tybe,Of overjying;Rocks The sprtngs issue from a tufa mound near a- Quaternary
S S basa]t flow. (6) -

t0cationrof'Prospect: The spr1ngs are 1ocated at T14S R8w Sec ]Orand 15; (6)
' N =t.' ‘the surround1ng area is all potent1a11y a resource one.

Description: Abraham Hot Spr1ngs tssues” from a tufa mound near Fumarole Butte,
: an-old volcanic vent (Quaternary basalt). (6) Most of the
water discharges to a s]ough area in the desert bottom

Land Ownership: Most]yﬂBLM, some state andvpr1vate. (11)
o Land Use'”‘Mostly‘desert, some range, etc.
"Leasing: KGRA area. ExtensiVe 1easﬁng on. federa1 and state lands. (12)

Activity:: Leas1ng geophys1ca1 exp1orat10n, and temperature grad1ent
.. exploration has taken place in ‘the area of the Abraham Hot
- Springs.  Some of the discharge from the Spr1ngs is used for a
. spa-type resort. The heat content of the resource may be less
than is now apparent .(absence of boiling temperatures,- relat1ve1y
low silica content, large water discharge); (6) drilling will
!" probab]y be necessary to def1ne the resource potent1a1 e

Assumpt1ons A1=.7 %:ﬁ

1. The Abraham Spr1ngs area is. qu1te 1so1ated However,-the d1scharge
~ frgm the springs themselves is copious and hot. Beyond use for bath1ng,
development at the springs and in the surrounding area will probab]y
be - pr1mar11y 11ght industrial: Development is est1mated to: begin ,
in the mid-1980"'s and to. ga1n momentum as- more uses become feaswble,
’ .techn1ca1 and - econom1ca] : -



Prbspectil:West Cove Fort Area -

Resource_Chafacteristjcs:(
'»Sdrfade‘FTnid Temperature:
;SubSurfaCe Fluidhfemperature:
Total D1sso]ved So]1ds

Est1mated Energy Potent1a1
'purposéS' 100 MWt/3O yr.

A]]uv1um, 1ate Tert1ary basalt and basa1t1c

“ Type of Overlying Rocks:
- - . andesite flows. (13)

Location of Prospect: North of the Roosevelt Prospect. -West of the
' Cove Fort area. About T24&25S, R7&8W. (11,12)

Description:

Land Ownership: MOStTy BLM, some stéte and priVate (11)
‘Land Use: Some agr1cu1ture most1y range and desert. |
J'Leasing: Extens1ve leasing on state and federal Tands: (12)

.Activﬁty Extens1ve 1eas1ng, w1th geophys1ca] and temperature grad1ent
' exp]orat1on (12 14) . ,

Assumpt1ons

‘1. It appears that there are severa] possible areas for e]ectr1ca1
product1on in-Utah and the area near Black Rock or the "West Cove’

" Fort-Area" is a possible prospect. If water can be found at depth,
“the area could be a potentia] Tow-temperature geothermal prospect - |
whether or not.the resource is suitable for electrical production.

j'CThe ‘scenario is based on the assumption that hot water -can be located
) in suff1c1ent quant1t1es to make development feas1b1e

2;- The estimate of a resource potent1a1 of 100 MWt/SO yr.

Z21-

Anbitra%y, but reasonable estimate for comparison

is an arbitrary
but reasonable est1mate as are development times, rates, and magnitudes.



: ffospectr :-Black ROCk;DéSEVt-

Resource Chéréctefisticé:
L Surfacé F]ufd Température:
Subsurface F1u1d Temperaturez
' Tota] D1sso]ved So]1ds

Est1matedgEnergy5Potent1a1:' Not known, arb1trary estlmate for scenar1o
o : e purposes 100 MWt/3O yr.

Type of Overlying ﬁocks; Lake bed sed1ments, Quaternary basalt, and late
o Tertiary basa]t and basa1t1c andesite flows. (]?)

kocation of Prospect: West of Cove -Fort area, about 7238245, R7&8w.\(12)

Description:

- Land anérshib:;iMOétJyTBLM,[some sfatejandzprfvate.1ands. (11) °
“ Land Use: . o | | A '
-]Leasingf 'Extensive lTeasing on'state'andrfedéraT 1ands;’(12)

'Acfivity: Extensive’ 1eas1ng, with geophys1ca1 and temperature grad1ent
S y Exp]orat1on ' (12 14) - . o

Assumpt1ons

Ti<f1t appears that there are several poss1b1e areas for e]ectrwca] productlon
. . in Utah, and the area near.Black Rock Or the "West Cove Fort Area" is a
poss1b]e prospect. " If water can be found at depth, the area could be
ar potent1a] Tow-temperature geothermal prospect whether or not the:
. resource is suitable for electrical production. The ‘'s¢enario- is
baséd on the assumption that hot water can be 1ocated in sufficient
.'quant1t1es to. make deve]opment feas1b]e ' :

. Theé estimate of a résource potent1a1 of 100 th/30 yr. s an arb1trary
: but reasonable est1mate, as are deve1opment t1mes, rates, and magn1tudes



Prospect:

1yeyo,‘LaVerkjn

Resource Character1st1cs

;A'Snrface»FTuqd Temperature | Veyo 42°C LaVerk1n 420C (1,6)
}Subsurface F]u1d Temperature: | ”T‘ : L: }r«,:_'f, _~f*]jj;{ ‘dpa_
.Total D1sso]veda3011d5° Veyo 396 ppm 5 LaVerk1n 9580 ppm (6jh“f‘““ :
Est1mated Energy Potent1a1 Veyo 10 MWt/BO yr . LaVerk1n 10 MWt/BO yr (]).-

'.Type of Over1y1ng Rocks Veyo, Quarternary basa]ts LaVerk1n, Pa]eozo1c
I1mestone a]ong Hurricane fau]t (6),p~ -

Location of‘Prosp6ct: 'Veyo, the springs are at T40S, R16W, Sec. 6,
s : NW5SELSWs, about 18 miles north-northwest of -
St. George in southern Utah LaVerkin: spr1ngs are
© o at T41S, R13S;-Sec. 25, about 18 miles east northeast
© " of St. George. (6) : ‘

" Description:

'LandJOwnershipi Veyo ~private 1and'1mmed1ate1y around'Veyo, some state lands
- "+ 1 - nearby, BLM controls most of the surrounding area. (1])
N 'LaVerk1n A]so most]y pr1vate, BLM 1ands nearby (11)‘>.

Land Useé"

(1’2)“
,Acttvity Veyo Hot Spr1ngs is current1y used as a sw1mm1ng pool and spa‘

“LaVerkin (Dixie) Hot Springs 1ssue from the bed and banks of
© the V1rg1n R1ver ‘near LaVerk1n o

Leasing¢ Some 1eas1ng in the Veyo area.

HAssumpt1ons

1,“Veyo It wou]d be reasonab]e to expect that Some further deve]opment
will occur at Veyo even though the magnitude of the resourcé available.
'lvappears to be limited. . Interest has been expressed.in including the
area as part of the temperature gradient survey under the State Cooperative
. Program. (9) - Development would probab1y(not be of -great magnitude; but
it could come in the mid-1980's. - Use will probably be space heatwng or
- 11ght industrial (greenhouses, -etc.). Deve]opment rates, times and.
magn1tudes are arbltrary but reasonab]e est1mates
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B Continued i}f
LaVerkxh These sprxngs d1scharge d1rect1y 1nt0 the V1rg1n R1ver,,

and recovery and collection might be difficult. ~ It would certainly
require exploration and probably test wells ‘to determine if the

" reservoir has potent1a1 - In‘any case, development probably will not

" comeruntil ‘mid or’late 1980's. Dévelopment times, rates, and magn1~" .
ftudes are arb1trary but reasonab]e est1mates ST




,Prospect§ ~ Crystal (Madsen's,'Honeyville)

Resource Characteristics: .

-Surfate F]Uid'Temperature:"56°C‘(6)

SubSUrfaee Fluid Temperaturef 1900¢ (1) -

‘.Tota1‘DisSolued_Solidst- 42,100 ppmv(6)

Estimated Energy Potential:. 27 Mt/30 yr~‘(1j

Type of Qver]yﬁhg Rocks: . The springs issue from Pa]eoz1oc rocks along

~ the Wasatch fault zone, (6) in Quaternary
' a]]uv1um (13) o ,

Location of-PhospeCt: The springs are 1ocated at about T1IN, RZN Sec. 29,

NE4SEY; in Box Elder Co., about 10 m11es north
of Brigham City. (6). : : .

_ Hot ShrTngs, used for spa, along the'wasatchrfau1t dhetheg
West face of the Wasatch Mountains.” The flow from the :
springs flows in Salt Creek which f]ows through an

agricultural area (6)_

Description:

Land Ownership: - Mostly pr1vate Forest 1ands in the area to the east
' in the mounta1ns : :

-Land'Use:4 Most]y agr1cu1tura1 - The town of Honeyv1]]e isa few. m11es
south of the spr1ng area. (6)‘ o

Leasing: 'No»]eas1ng of state or federa1 lands in'area (12) _

. Activity -Crystal Hot Spr1ngs is present]y used for a sw1mm1ng poo]
' and the poss1b111ty ex1sts for space heat1ng (3)

Assumpt1ons

1.1t was assumed’ that 1nterest in the geotherma] potent1a1 will grow,
.and it seems reasonable that deve]opment will start in the early or

mid- 1980 s -

':2.'It was assumed that the: resource is adequate for space heat1n0 or
.1ight industry; development time, rates, .and magn1tudes are arb1-
trary but reasonab]e est1mates -
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Prospect:

Assumption:

v T

Other Aréas (Indludes oiher springs and othér,potehtials areas).

"The main assumption was that the otheér areas are genera]]y
remote and/or of small magnitude. Development at most

of these areas will probably be after the mid-1980's,

and will probably come in small increments. Again, the -

- magnitudes used for the scenario are on]y a reasonab]e

~estimate.

-26f



10.

11.

12.

vt
g

REFERENCES
April 17, 1978

New Mexico Energy Institute, Geotherma] Energy Project. "Utah Geothermal

. Sites (Electric and Non-Electric)." Written communication from the

Core Team, Patrick L. 0'Dea, Feb. 3, ]978

Monroe C1ty, Utah, and Terra Tek, Inc., "Proposal for Direct Ut111zatlon

 of Geothermal Resources Field Experiments of Monroe, Utah ! §ubm1tted

to. U.S. Department of Energy, November, 1977.

Dr. Wallace Gwynne, Utah Geolog1ca1 and Mineral Survey, Salt Lake C1ty,

, Utah Personal Commun1cat1on, April 5, 1978.

Duncan Foley, University of Utah Research Institute, Salt Lake thy,
Utah. Personal Commun1cat1on April- 3, 1978

Kenneth Bull, U.S. Geo]og1ca1 Survey, District Geotherma1 Supervisor,
Salt Lake C1ty, Utah. -Personal Commun1cat1on, April 4, 1978:

J.C. Mundorff U.S. _Geological Survey "Major Thermal Springs of-Utah."
Water Resources Bulletin 13, Utah Geological and Mineral Survey,

September 1970.

L.E Donovan W.D. Gertsch, R.C. Stoker, L.P. Davis, "A Preliminary

Assessment of the feasibility of developing Geothermal Energy for Space
Heat and Process Applications at Hill Air Force Base, Utah." Prepared
by EG&G Idaho, Inc., for the U.sS. Department of Eneray. F1na] Report

' February 10 1978.

D.E. White and D.L. Williams (Editors)' "Assessment of Geothermal

" Resources of the United States--1975." Geological Survey Circular 726,

1975

Dr. Stanley H. Ward, Cha1rman, Department of Geology and Geophys1cs,
University of Utah, Salt Lake C1ty, Utah Persanal Commun1cat1on,
March 28, 1978.

Dr-. Va] F1n1ayson, Director of Research and Development Utah Power
and Light Company, Sa]t Lake City, Utah. Personal Communication,
March 28 1978

U.s. Department of the Interxor, Bureau of Land Management. "Recreation
and WW1d11fe on' BLM Lands,”. Maps for the State of Utah 1971 ‘

'Geotherma] Leases, Issued by the Utah State Division of Lands and the
'U.S. Bureau of Land Management, compiled by the Utah Team, Southwest
Regionat Geothermal Operat1ons/Research Study, Feb., 1978.




13.

14.

Contjnued '

' Utah_Geologicél‘and Mineral Survey; fGeo]ogic Map of Utah," 1961-1963.

"Utah State Dlv1s1on of Water R1ghts, Approva]s of test well app]1cat1ons,

information on file. Sa]t Lake City, Utah, Apr11 1978



WORK SCOPE QUTLINE FOR "OPERATIONS RESEARCH" (OR) CONTRACTOR
IN SOUTHWESTERN STATES
(UTAH, COLORADO, ARIZONA, NEVADA, NEW MEXICO)

Mission

To perform operations research and outreach activities in support of DOE/DGE's

geothermal planning, research, and development goals for Region 2, and

<

to coordinate;state activities with other DGE programmatic efforts in the

A
region.
Objectives
1. Prepare and Maintain State Geothermal Development Profiles (Scenarios):

Assess the present status of geothermal development and resource poten-
tial, .and prepare profiles for the development of the geothermal
resources in the region. Particu]ér]y, potential user groups, as well
as specific enterprises, should beAidentified. These profiles should
indicate the probable effects of public policies and of various Tevels
of government participation and stimu]ative programs on the develop-
ment of a regional geothermal industry. The state profiles should

also indicate likely changes in the rate of resource development and
utilization as a result of changing economic and technical conditions.

2. Outreach: Through the principal OR operative in each state, conduct
a program of information dissemination, coordinate regional and
Laboratory technical assistance capabi]ities, and work with appropriate
state regulatory and legislative offices and committees in order to
increase the public awareness of geothermal development possibi]fties
in each of the states. (



Regional Coordination

The activities of the OR contractor in the Southwestern States must be
coordinated with other organizations and regional activities, as noted
below, in order to ensure complementary and non-duplicative efforts:

1. Operations Research Contractor in thé Northern Rocky Mountain and
Plains States: It is proposed that New Mexico Energy Institute,
in its present role as the Operatiohs Research Contractor in the
five southwestern states of Region 2, assume data analysis respon--
sibility for the entire ten-state area of Region 2 (data collection,
state coordination, and outreach activities will be the responsibility

- of another contractor). In order to have consistency in data

analysis and display for the entire region, therefore, it will be
necessary to ensure that data.development work in each state follows
a format compatible with that already being developed. This will
apply to all aspects of data acquiéition such as:

a. the geothermal resource. base (location, quality, quantity, owner-
ship, leasing status)

b. wutilization data (trends in demography, industrial, and community
development) '

c. legal and institutional factors

d. ecohomics of resource exp]oitgtion
e. technology development

f. water resources

Mutual coordination by both operations research contractors is a
prerequisite to a successful regional program.



2. State-Coupled Resource Assessment Program: It will be essential that
the OR contractor work with and rely upon the resource assessment
program already established in each of the states for the resource
aspects of the profile development. State OR teams will be primarily-
concerned with utilization analyses, rather than resource or geophysical
research. Particularly, more attention needs to be given to industrial
process possibilities.

3. National Conference of State Legislatures (NCSL): The state working
groups of the NCSL will be a valuable resource for the profile devel-
opment work. The OR work, in turn, will be a resource for the NCSL
in its mission of conducting a policy review of statutes and regulations
in each of the states to develop recommendations on changes that would
favorably impact the rate of geothermal project development. It is
essential that the state OR work relate effectively to both the NCSL
and'state—coqpled resource assessment programs. '

s

General Guidelines

1. The RPPM computer software development work should continue, with its
principaT focus as earlier described in objective (1). A1l profile
development work peripheral to this objective should be eliminated.
A1l WBS elements described in current NMEI draft proposal (such .as
socioeconomic, energy-watér interface, etc.) should be explicit in
how they support objective (1). | ' '

2. Matching. funds for the program should continue to be sought from the
states and from the regional development commissions.

3. Advisory bodies composed of key government and private enterprise

representatives should be maintained to review and critique the pro-

file development and supporting studies and activities.



4, Approximate allocation of time might be as follows:

a. operations research and supporting activity 40%
b. outreach ‘ ' 35%
c. assistance to state 15%

d. travel and regional meetings 10%



i

UTAH STATE PRISON GEOTHERMAL PROJECT
Chemical Monitoring of Test Well USP/TH-1

PROGRAM II: EPA REQUIREMENTS AND PROPOSED GEOTHERMAL RESERVOIR ASSESSMENT

Chemical monitoring of fluids from wells and springs can play an
important role iﬁ design of geothermal field management policies by allowing
prediction and documentation of the changes that are likely to occur durﬁng
exploitation. Changes in chemistry of the fluids produced during aquifer
"teéts can be used to detect physical changes occurring in the system at
different depths as a result of major fluid withdrawal. For example, gas may

be created to fill a void in the aquifer, or there may be vertical or Tateral

inflow to the production tevels.

The chemical monitoring program outlined by the EPA, and required during
the 30 day flow test of the Utah State Prison well (USP/TH-1) by the Utah
Division of Facilities Construction and Management, is adequate to assess the
environmental considerations of the waters but falls far short of the
geochemical program needed to adequately support the wei] test program and to
evaluate the effects of exp]oitatibn on the geothermal field. More frequeht
sampling is recommended, with initial samples cb]]ected on fhe first day
during each production step éf the well-test program, followed by daily
collection until stab]e production conditions are attained. Also, additfona]
© analyses of chemical constituents most effected by the thermal activity are
: requfred. These include temperature, pH, Na, K, Ca, MQ, SiOZ, c1, HCO3, 504;
| B, ?, Li, hydrogen isotopes aﬁd oxygen isotope in the liquid, -and gaées such

| as COZ and HpS in the exso]veq phase.

Befofe the flow test, Water and gaévsamp1es should be collected and

analysed for the above constituents from other wells and springs in the area
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to document.initia1 conditioﬁs, inc]udiné the threé local hot springs, the
State Forestry well (SF-1) and thermal gfédient well A, which both have
artesian flow, Utah Roses thermal well, and four local water wells. In
'additidn, during the flow test the Utah Roses well should be sampled once a
week, if accessible, to determine the effects of pumping on the thermal fluids
in this well. These additional chemical data will allow determination of the
variation with time of solute concentrations in discharge from the Utah State

~Prison well and to a lesser extent from the Utah Roses well.

These changes can be related to the 10ng—term productivity of the system
aﬁd the prédiction of future thermal fluid supplies. For example, the
-percentage'of nonthermal ground water infiltration as a result of exploitation
"can be estimated. Isotope analyses can be used to fingerprint the recharge
area of the thermal fluids and thereby document changes in fluid sources and
_ thus nonthermal ground water infiltration. Chemical geothermometers can be
calculated to predict the possible effects of pumping on maximum reservoir

temperatures.

Earth Science Laboratory scienfists are familiar with the geochemistry of
fluids discharging from geothermal wells and springs. Their monitoring of the
geochemistry of thermal springs and wells in Tow-to moderate-temperature
geothermal Systems along the Wasatch Front and in southeastern Idaho, systems
similar to the resource tapped by the Utah State Prison wé]], has been used to

:'document flow paths, sources of thermal fluids, and resérvoir temperatures
| f.(G]enn and others, 1980; Cole, 1981, 1982; Capuano, 1981). Studies of these
systems have been part of an ongoing geothermal resource evaluation program

which has existed at the Earth Science Laboratory for the last five years.



REFERENCES

Capuano, R. M., 1981, Water chemistry as an aid in reconnaissance exploration

for a low-temperature geothermal system, Artesian City Area, Idaho:
Geothermal Resources Council, Transactions, v. 5, p. 59-62.

Cole, D. R., 1981, Isotopic and jon chemistry of waters in the East Shore
area, northern Utah: Geothermal Resources Council, Transactions, v. 5, p
63-66.

Cole, D. R., 1982, Tracing fluid sources in a complex geothermal-ground water
regime: application of stable isotopes to the East Shore Area, Utah:
Ground Water J., in review.

Glenn, W. E., Chapman, D. S., Foley, D., Capuano, R. M., Cole, D., Sibbett,
B., and Ward, S. H., 1980, Geothermal exploration program Hill Air Force
Base, Weber County, Utah: Univ. of Utah Research Inst., Earth Science
Laboratory Report No. 34, 77 p.



STATEMENT OF WORK

I)

IT)

Temperature will be measured and a visual estimate of oi

the fluid will be determined once per day

Once per week (4 times during the 30 day test) fl

USP/TH-1 will be collected and analysed using

for:

" "Total Dissolved Solids

Total Cgpper

Total Suspended Solids
Dissolved Oxygen

011 and Grease
Chlorides
Sulfates

Sulfides

ron

Lead

jtal Mercury

Total Nickel

Total Cadmium

Gross Alpha Radiation

Dissolved Radium 226, 228 Combined

Total Radium 226, 228 Combined

and grease in

d samples from well

proved EPA techniques* |



111) Twice per month (2 times during the 30 day test)

A) Water samples from well USP/TH-1 will be collectgd and analysed
using approved EPA techniques* for:
Chemical oxygen demand
Total Kjeldahl Nitrogen
Total Uranium
B) Water quality of the Jordan RiVsr /vi11 be determined at:
1) a point upstream from the péint of entry of the geothermal

produced waters

geothermal d/waters (after reasonably complete mixing

occurs)

ta, gross
issolved Radium 226, 228 Combined
~~Total Uranium,
Estimated Flow
C) The temperatufe of the discharged geothermal water will be measured
: t the point just prior to entry of thé flow into the Jordan River.
/— e —————— /
IV. Geothermal System evaluation

A) For each 1iquid sample collected the following parameters should be
determined: .
Temperature

pH



A1)

Sodium
Potassium
Calcium
Magnesium
Siljca
Chloride
Bicarbonate
Sulfate
Boron
Fluoride
Lithium

Tota1 Dissolved Solids

B) If gas sampling apparatus is available a gas sample should be

collected with each water sample from Utah State Prison well

USP/TH-1, and should be analysed for:

HpS
CHyg
At the same time the gas is collected the fluid temperature should
be recorded.
Sampling Schedule
1) Prior to the f]pw test the following wells and springs should be
sampled .
a) Three local hot springs (CR-1, CR-2, CR-3)
‘b) Utah Roses thermal well '

c) State Forestry well (SF-1)



d) Thermal gradient well A
e) Four local water wells

2) During flow test

a) Utah State Prison well, USP/TH-1 (gas and liquid samples)

1) First day (at each production step)
a) at 100 gpm

b) at 200 gpm

c) at 325 gpm

2) Daily samples, days 2 through 8 of flow

3) Samples every 3rd day till end of production (from days

11 through 30)

Utah Rosés thermal well (if not accessible sample SF-1).°

Sample weekly (4 times during the 30 days)

D) Oxygen and hydrogen isotopes should be determined'foh the following

water sampled
1) A11 waters sampled prior to production

2) The following water taken from well USP/TH-1 during

production. One every week (4 samples for the 30 days)

‘7ﬁ1#nnnﬁr1ﬂ4~lahnrafnrv measurements made at—the—Farth—SciencetTaboratory~
ol DA

PPy app.uvcu EPA—techniques, the Earth—Stience Laboratory 15 not—ar—ERA
cerx44ﬁ1ﬁr Faboratory at an‘preﬁeﬂé—iiﬂﬁ,_.




