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May, 22, 1978 

Bob Schultz 
Box 1625 
Idaho Falls, ID 83401 

Dear Bob: , , — ^ n — . „ •• ̂ -

These are copies of the rough cut on aggregated power on
line for both I electrical and-non-electrical uses in Utaih, 
In the past few weeks T have done a lot of work to refine. • 
and verify the electrical scenario, but I was not able '.to 
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-electric schedule. Because time 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 so that you 
and Lloyd'can • both review them., '; . 

I appreciate your help very much., I only regret that I 
didn't get in. touch v;ith you muph sooner. If we can assist 
you or work with you in any way,; we .will be more than happy 
to do so. Thanks again. ' , ' ", ' 

Yours t r u l y , 

Wu03/7a,^:.7/^ 
. , , (7 
Ward Wags ta f f 
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, I V 

'Assumptions used in iScenarios 
' April 1978 i , ,, T 

Roosevelt Hot Springs Prospect: ••';'-• , ' • ' 
.1 ' • • ' . ' ' '' I .. 

Reservoir capacity--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 MWt Vis 
an optimistic and fairly realistic estimate. ,• '' < '.. \'' 

According to Phillips and UP&L (1,2), the plants are planned to come on
line in 55 MWe unit's two years-apart. T'he following assumptions we^e 
based on this information: < • 

i ' ' " ' ^ • ' I 
A. The plants were assumed to come on-Tine 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., 
, ' ' I , ' 

Cove Fort ' , 

''7. 

„ ' ; ; : ' l i 

• 111 1' 

•:,-!l„ i, 
•nil 

f.'l 
. 0 1] 

. - ' l l ' 

l.l Several factors will tend to retard development at,.Cove Fort. (Sulphurdale) 
t 

' , - I 

A. Drilling has been very difficult. Tt has taken a long time and consider
able problems were encountered from a geological standpoint^ i 

B. Because of these problems with drilling, the wells drilled by Union 
have been very expensive. ', ' , • , > 

C. The presence of|a viable reservoir'has not yet been satisfactori.ly '•• 
verified. , ' i, 

, 1 - ' ' , • ' ' ' 

2. In spite of these setbacks, several ven'tures are proceeding. (4) For 
purposes of the long-range scenario, the following separate ventures 
were assumed. i ' • 3 • , ' , ' 

I •, , 

A. Sulphurdale--Union could- have tv/o areas here. One [lorth of the 
freeway,' one souith. Because Union sti'lT 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 i 
optimis1:ic forecast, particularly in light of the difficulties ', 
mentioned above.- ' , i, 

B. North Cove Fort i(Dog Valley)--Hunt Oil Co. is currently drillingi' 
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 could ', 
encounter problems and. develop later,or not at all. ' 

C. West 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 optimistic .estimate could place at lea'st 
one-of t'hese 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. • -. ' , - , 

I': 

'U ! 
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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 fol leaving 
quantities viere estimated: 

I 

Sulphurdale 400 MWe. 
North Cove Fort 200 MWe. 
West Cove Fort 200 MWe. 
> I 

These are quite arbitrary estimates; Sulphurdale v/as allotted 400 MWe 
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 Forfand West 
Cove Fort were guessed to have 200 MWe,each, merely because.that 
seemed like a reasonable alloment. Again, these capacities are ' '̂- '" 
arbitrary and are useful only for purposes of estimating development' 
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. 

• • ^ 3 

37 
-.6 ' 

. ' I . '.. 

. I ' i . ' . 
. .ff' 

Note: Cascading and multiple use systems will ^e ry likely 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) ,' 

! - ' I i 

I • Thermo Prospect ,' 
I • ' • ' ' , I 

Reservoir capacity ,was assumed to be 100 MWe. 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 km2 estimated by USGS Circular 726, although 
at this time there .is little evidence to support,this hypothesis, i 

' • ,' I ' , ' • - • • I 

Earlier scenarios estimated drilling to begin 'at Thermo in 1980.(6): 
Republic Geothermal, drilled a deep well'in late 1977. This v/ould seem 
to indicate'that development at Thermo.'could be advanced by as muchi^as . 
tv/o,years. Also, federal programs could make an earlier production: 
date feasible, not ,only for Thermo, but|also for some of the Cove Fort 
areas. On the other hand, preliminary'information from the Republic 
Well at Thermo does not seem to justify boundless optimism; hence ' i 
the first plant was estimated to produce power on-line about 1986, / • ,i 
with another 50 MWe plant following two'years later. , ,. i 

It-
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Crystal -
(Madsen's) H.S 

Other Areas 

Continuation' 

of Other Areas 

tot 
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Low Temperature Geothermal Uses: General Assumptions: 

The reservoir energy potentials 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 following assumptions: " . 

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

I 

B. 'A standard reservoir volume was assumed, as used in USGS Circular 
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, 0.05, found on p.ll6.'(8) ' . 

Any postulated development is, of course, dependent.on the presence of 
suitable resources. Development in most cases was assumed to be graldual 
at first. Rates of development and relative magnitudes of energy ,• 
use were estimated from the following factors: 

' ' , ' - I, 

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 potent'ial use, or conversely, relative 
isolation; 

D. General potential of the prospect, including such factors as 
temperature, heat content, flow, dissolved sol ids, etc.' 

The potential MWt (for 30 years) was opportioned over a seemingly 
reasonable period based on the above factors. , •- . 

i'-ii' 

'' !, 

"'). 

!t' !• 

I,' U 
!if,| 

'',-1 

3. As an approximate -quideline, rates and 'magnitudes of developmen 
based joosely on an estimate of about 1 MWt, for a greenhouse of 

4. Some areas which were not included in the Core Team Report were 
assigned a reservoir potential on a purely arbitrary basis. Th 
capacities are noted with an asterisk (*,) on the scenarios and 
places. ', . - • , 

I 

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

t. were 
2050 m2. 

ese .'. 
other 

al . 

the 

Estimates are admittedly optimistic. Neither individual 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 plans'. 

(2) 

. 1 
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.Continued 

7. Individual .scenarios are not intended to be accurate reflections of 
real development as much as a basis for the aggregated scenarios. 
Thus, the aggregated scenarios' are probably of more" worth than'the •' 
individual scenarios. ., 

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

A. Institutional factors are stilT very vague and vary greatly. 
Time will not permit 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. , ' ' , - :• 

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. 

9. It was assumed for all cases that development will-be reasonably 
feasible from economic and technical standpoints. 

10. Dissolved solids data are averages of the samples cited in WRB-13 '; 
(Reference 6) • • * > 
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Prospect: Monroe Hot Springs 
(also Red Hill, Johnson Hot Spring) 

,:|t!i 

Resource Characteristics: , i , • -. 
' , I , . • 

Surface Fluid Temperature: Monroe 76°C. Red Hill 77°.C> Johnson's 25°C (6) 

t , ' • - • 

Subsurfa'ce Fluid, Temperature: Monroe 120°C, Red Hill 135°C (1) 

I • • • • • ' 1 

Total Dissolved Solids: Monroe 2750 ppm. Red Hill 2630 ppm, ., ,; 
j Johnson 428 ppm. (6) . L 

Estimated Energy Potential: Monroe 38 MWt, Red Hill 43 MWt, •' I' ,•' 
Johnson 4 MWt for 30 years Total: 85 MWtl.<T); 

Type of Overlying Rocks: Springs issue from tufa mounds along the 
base of the mountain, (5) grading west into 
alluvium in the valley. 

Location of Prospect: Just east of Monroe, Utah; T25S, R3W, Sec. 11, 15, 
and 27. (6) • . | 

1 
Description: Series of hot springs issuing from hillside immediately i 

east of Monroe City, at the base of a large mountain. ' 
The springs are along a north-south trending fault.' (6) , 

I 
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.I ^ 

Leasing: Some leasing in area. Limited leasing because most of the land'-' 
is private. (12) - j 

1 ' I 

Ac ti V i ty: !' * ' i • 

The Springs are presently, being used by a spa for heating a swimming 
pool, showers, etc. The owners have expressed plans 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 
as well as several larger buildings in the ci,ty, a number of greenhouses,'•'.-
and several multiple unit complexes (motels and apartments). 

•pll 
. I ' 
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Assumptions: 

1, 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 v/ater will begin 
shortly thereafter to heat the school. , • 

2. The development outlined in the Monroe proposal was assumed to 
utilize about 5. MWt, and will be developed up to about 1981. 

4. 

Development beyond 1981 will 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 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 
over la number of years. 



Prospect: Crystal Hot Springs ' .•:' 

1 

Resource Characteristics: 

Surface Fluid Temperature: 58°C (5) ' , 

Subsurface Fluid Temperature: 1350c (1) 
' • ' - 1 ' 

Total Dissolved Solids:. 1520 ppm (6) i . , 
i , 1 • - ' I 

Estimated Energy Potential: 43 MWt for 30 years. (1) 

Type of Overlying Rocks; Unconsolidated valley fill. Bedrock at 
- I fairly shallow depths. Volcanic rocks under

lie the fill. (6) 

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

Description:, Series of 
ponds. 

Hot Springs discharging into clear pools and 

Land Ownership: Some private (Mr. Dunion) (3); also, the state owns 
some land in the immediate vicinity, including the 
State Prison Complex. 

Land Use: Some agricultural, few greenhouses, fish culture. State Prison;v 
Div. of Forestry has some land just south of the prison, 
which maybe used for silviculture. (3) 

Leasing: No state or federal leases. (No sate or federal lands) (12) 

I 

Activity: Some discharge from the springs is used by Mr. Dunion, for 
use in raising tropical fish. (3) " 

! • • , . „ • ' , 

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 - • ' 

In connection with the temperature gradient 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 developments, and space heating for the ' '• 
State Prison'. 

-3-
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Assumptions: • . , ' 

1. It is assumed that development will begin slowly as the reservoir 
parameters are explored.. If the reservoir proves adequate, more 
greenhouses will be added and the pris'on 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. 

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

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

A. Institutional factors are still yery vague and vary greatly. 
Time will not permit extensive scenarios for each individual 
site. 

8. 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" approach to the 
scenarios makes up for some of the specific inaccuracies in 
the time schedules. 



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

Resource Characteristics: 

Surface Fluid Temperature: 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: Wasatch 38 MWt/30 years. Beck's 27 MWt/30 

years (1) , 

Type of Overlying Rocks: Both springs issue near the contact between 
Quaternary Valley fill and Paleozioc lime
stones. (6) 

Location of Prospect: Salt Lake Valley near the north end of Salt Lake 
City. TIN, RIW; Beck's, Sec. 14, SŴ ŜEH-
Wasatch, Sec. 25, NŴ SEJ4. (6) 

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

Land Ownership: Mostly private (within city). (11) 

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

Leasing: No federal or state lands in the vicinity of the springs. 

Activity: 

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 leading to Great Salt Lake. Some 
warm waters in the area are used for washing gravel 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 industriaTareas 
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 
least tv/o 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 light industrial or large space heating 
uses. 

Development rates, times, and magnitudes are arbitrary but reason
able estimates. 
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Prospect: Midway Hot Springs 

Resource Characteristics: 

Surface Fluid Temperature:, 45°C (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 
about 70 ft. thick, underlain by alluvium (5) 

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). 

Land Use: Mostly agricultural, also residential, recreational (Wasatch 
Mountain State Park, etc.). 

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

Activity: 

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

The Utah Geological and Mineral Survey is scheduled to drill temperature 
gradient holes near the springs in mid-April, under the DOE State 
Cooperative Program. 

There have been a few inquiries regarding 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 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 v/ould 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 several years. 

2. Development rates, times, and magnitudes arbitrary but reasonable 
estimates. 
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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 580C. (6) 

Subsurface Fluid Temperature: Ogden H.S. 110°C, Hooper H.S. 1050C, 
Utah H.S. 95OC. (1) 

) 

Total Dissolved Solids: Ogden H.S. 8700 ppm, Hooper 8800 ppm., 
, Utah 18,600 ppm. (6) • • 

Estimated Energy Potential: Ogden H.S. 34 MWt/30 y r . , Hooper H.S. 
32 MWt/30 y r . , Utah H.S. 29 MWt/30 yr. 
Total 95 MWt/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. issue in an area of 
complex faulting in Cambrian rocks. (6) 

Location of Prospect: Ogden H.S. T6N, RIW, Sec. 23, SŴ jSŴ ; Hooper H.S, 
TSN, R3W, Sec. 27, SWs; Utah H.S. T7N, R2W, 
Sec. 14, S\lkSEK .̂ 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 Ownership: Mostly private. Hooper H.S. is near the wildlife 
refuge. (11) Hill AFB is federal reserve land. (7) 

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

Leasing: No federalor 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 another 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 discharged as runoff. 
The water is hot, but the source is diffuse, posing possible 
tapping problems. Water is quite mineralized. (3) 
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Continued 

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

to EG&G to do a study on the possibility Hill AFB at Ogden contracted lo tb&b zo ao a stuay on tne po 
of heating buildings on the base with geothermal fluids. (7) 
particular geothermal resources are known to be beneath the 

Duiiaingb un une oast; v/iun yeuLneriiidi TIUIQS. \ I ) 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. 

2. 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 retrofitting, 
etc., development at the air base was assumed to proceed step-wise 
over a number of years. , 
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Prpspect Meadow/Hatton Hot Springs 

Resource Characteristics: - ' 

Surface Fluid Temperature: Hatton H.S. 38^0, (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) 

Estimated Energy Potential: Meadow 37 MWt/30 y r . , Hatton 8 HWt/30 y r . (1) 

Type of Overlying Rocks: The .springs are in valley fill of Tertiary 
... 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, S\V-.iS\-lH; 
Hatton, T22S, R6W, Sec. 35, $£^^$9^. (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. (11) 

Land Use: Agriculural, range, desert. 

State and federal leasing in area. (12) Leasing: 

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

Hatton Hot Springs no longer flows. (6) 

Assumptions 

1 

2. 

Meadow and Hatton Hot Springs are some distance from the towns..,.of 
Meadow and Hatton. (3,5) 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. 

Immediate area of the 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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ome lands in the area have been leased for Geothermal 
s likely therefore that the geothermal potential 
confined to the springs area. This leads to the 

eothermal development could occur much nearer to 
ow, Hatton, and Kanosh, and perhaps over a larger -
cause this type of development would require drill-
t more risky, it would probably be delayed until 
1980's and may be related to attempts to locate 
for electrical production. 

3. 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. 
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Prospect: Joseph Hot Springs 

Resource Characteristics: -

Surface Fluid Temperature: 64°C (6) 

Subsurface Fluid Temperature: 162°C (1) . . 

Total DissolvedSolids: 5100 ppm (5) 

Estimated Energy Potential.: 45 MWt/30 yr. (1) 

Type of Overlying Rocks: Joseph H.S. issues from a tufa mound over 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. (6,13) 

Location of Prospect: T25S, R4W, Sec, 23. South east of the town of 
Joseph in Sevi'̂ r County, Utah. (6) 

Description: • 

Land Ownership: Mostly private in the valley, surrounded by BLM land 
east of the main valley. (11) 

Land Use: Agricultural, range land, rural residential. 

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

Activity: Spring Area, very low discharge. No known development activity. 

Assumptions: 

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. 
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2. _ 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 Ts miles from the 
-spring area. Three factors might change this situation: 

A. Wells might 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. 

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 longer distances. 

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

Resource Characteristics: 

Surface Fluid Temperature: ,. 

Subsurface Fluid Temperature: 

Total Dissolved Solids: Relatively low. (3,4,5,9) , ' 

Estimated 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 volcanic rocks 
and Tertiary granites. 

Location of Prospect: About T36S, R15W. (11) . 

Description: Agricultural area, with vvater wells v/hich have hot water 
at shallow 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. (11) 

Land Use: Agricultural, range land, rural residential. 

Leasing: . Some leasing has occurred on state and federal lands in the 
vicinity of New Castle. (12) ': 

Activity: A well which was drilled to provide water for irrigation hit hot 
v/ater 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 light 
industry exist (greenhouses, crop drying, extending growing season). 
The water, is very low in dissolved solids. Because one welThas 
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: 

Estimated Energy Potential: Not Known, arbitrary estimate for comparison 
purposes 400 MWt/3U yr. 

Type of Overlying Rocks: 

Location of Prospect; 

Description: 

West Central Utah near Cove Fort, about T25S, R6&7W, 
Commonly known as The Cove Fort or the Cove Fort Sulphur
dale area. 

Land Ownership: Some private, BLM, and Nativjnal Forest. 

Land Use: 

Leasing: Extensive leasing of state and federal lands, (12) 

Activity: Union has drilled two v/ells 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 generation. Whether 
or not electrical generation is possible there is a good potential for 
direct utilization at the prospect. 

A. Inquiries 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 sulphur mining operations at Sulphurdale, 
where heat is required for the sulphur extraction process. (5) 

•15-



Continued 

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 will probably 
coincide with the production of electrical power. (5) 

2. The'magnitude 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 potential for the area. (9) 

3. It is assumed that once the geothermal resource has been proven that 
industrial use will be added in fairly large increments on a fairly 
regular basis. 
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Prospect: Thermo 

Resource Characteristics: 

Surface Fluid Temperature: 

Subsurface Fluid Temperature: 

Total Dissolved Solids: 

Estimated Energy Potential: Not known. Arbitrary Estimate of 200 MWt/30 y r . 

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 federal land. (12) 

Land Use: 

Leasing: State and federal lands have been leased 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 Tate 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/ 
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Prospect: Tintic 

Resource Characteristics: 

Surface Fluid Temperature: 

Subsurface Fluid Temperature: 

Total Dissolved Solids: 

Estimated Energy Potential: Not known; arbitrary estimate of 100 MWt/30 yr. 

for scenario purposes. 

Type of Overlying Rocks: Alluvium, tertiary pyroclastics. (13) 

Location of Prospect: TlO&llS, R2&3W. South of Utah Valley in the center 
part of the state. 

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

Land Ownership: Private, BLM, and some state lands. (11) 

Land Use: Some mining; agriculture in the valley area. 

Leasing: Some state and federal lands leased. (12) 

Activity: The Burgin Mine discharges hot v/ater down from the Tintic mountains 
to an evaporation pond. No use is presently made of the heat from 
the v/ater. 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. 

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

Resource Characteristics: 

Surface Fluid Temperature: 

Subsurface Fluid Temperature: 

Total Dissolved Solids: 

Estimated Energy Potential: Not known, arbitrary estimate of 100 MWt/30 yr. 

for scenario purposes. 

Type of Overlying Rocks: Mostly 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. (11) 

Description: 

Land Ownership: Mostly private, some state and federal lands. (11) 

Land Use: Farming, rural,, residential. 

Leasing: State and federal lands in the area have been leased. (12) 

Activity: Utah and Power and Light, in conjunction with McCulloch Oil 
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 isolated, a 
development. Development, when it 
industrial, since there are so few 
be heated. On the other hand, thr--
and the companies involved are cons 
For these reasons, development was 
1980's. Because industrial use is 
estimated to come on-line in relati 

factor which would tend to retard 
occurs, will almost certainly be 
buildings in the' area which could 
;2 wells have already been drilled, 
idering low temperature use. (10) 
estimated to begin in the early 
most likely, development was 
vely large increments, 

The magnitude of heat content used for the scenario is an arbitrary 
but reasonable estimate, as are development times, rates, and magnitude' / 
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Prospect: Abraham Hot Springs 

Resource Characteristics: 

Surface Fluid Temperature: 82°C (6) 

Subsurface Fluid Temperature: 125°C (1) 

Total Dissolved Solids: 3500 ppm (6) 
f 

Estimated Energy Potential: 39 MWt/30 yrs. (1) 
Arbitrary estimate of springs and surrounding / i i i ^ i i . i u i j ' v,->v.iiNun_ Wl j p i i i iy .3 ( j i iu ; > u i i u L i n u ) i i y 
area, for comparison purposes: 100 MWt/30 yrs. 

...J springs issui 
basalt flow. (6) 

Type of Overlying Rocks: The springs issue from a tufa mound near a Quaternary 
hAC3 1 f f 1 nw I F,\ 

Location of Prospect: The springs are located at T14S, R8W, Sec. 10 and 15; (5) 
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 leasing 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 
low silica content, large water discharge); (6) drilling will 
probably be necessary to define the resource potential. 

Assumptions: 

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 light industrial. Development is estimated to begin 
in the mid-1980's and to gain momentum as more uses become feasible, 
technical and economical. 
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Prospect: Black Rock.Desert. 

Resource Characteristics: 

Surface Fluid Temperature: 

Subsurface Fluid Temperature: 

Total Dissolved Solids: 

Estimated Energy Potential: Not known; arbitrary estimate for scenario 

purposes: 100 MWt/30 y r . 

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 T23&24S, R7&8W. (12) 

Description: 

Land Ownership: 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 
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 "West Cove Fort Area" is a 
possible prospect. If v/ater 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 y r . is an arbitrary 
but reasonable estimate, as are development times, rates, and magnitudes, 
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Prospect: Veyo, LaVerki 

Resource Characteristics, 

Sirface Fluid Temperature: Veyo 42^0, LaVerkin 42^0 (1,6) 

Subsurface Fluid Temperature: 

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

Estimated Energy Potential: Veyo 10 MWt/30 y r . , LaVerkin 10 MWt/30 yr.. (1) 

Type of Overlying Rocks: Veyo, Quarternary basalts. LaVerkin, Paleozoic 
limestone, along Hurricane fault. (6) 

Location of Prospect: Veyo, the springs are at T40S, R16W, Sec. 6, 
NW%SE^SW%, 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) 

Description: 

Land Ownership: 

Land Use: 

Veyo: private land immediately around Veyo; some state lands 
nearby, BLM controls most of the surrounding area. (11) 
LaVerkin: Also mostly private, BLM lands nearby. (11) 

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

Activity: Veyo Hot Springs is currently used as a swimming 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 Cooperativ 
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 
magnitudes are arbitrary but reasonable estimates. 
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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 o r late 1980's. Development times, rates, and magni
tudes are arbitrary but reasonable estimates. 
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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 Energy Potential: 27 MWt/30 yr.' (1) 

Type of Overlying Rocks: The springs issue from Paleozioc rocks along 
the Wasatch fault zone, (6) in Quaternary 
alluvium. (13) 

Location of Prospect: The springs are located at about T U N , R2W, Sec. 29, 
NEJ3SEJ4, in Box Elder Co., about 10 miles north . 
of Brigham City. (6). 

Description: Hot springs, used for spa, along the Wasatch fault on the 
West face of the Wasatch Mountains. The flow from the 

- springs flows in Salt Creek, which flows through an 
agricultural area. (6) 

Land Ownership: Mostly private. Forest lands in the area to the east . 
in the mountains. 

Land Use: Mostly agricultural. 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) 

Activity: Crystal Hot Springs is presently used for a swimming pool, 
and the possibility exists for space heating. (3) 

Assumptions: 

1. It was assumed that interest in the geothermal potential 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: Other Areas (Indludes other springs and other potentials areas) 

Assumption: The main assumption was that the other areas are generally 
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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1.42 

1 .66 
1.39 
1 .25 
6 . 6 1 

4 . 1 1 
4 . 0 3 
4 . 2 5 

1 7 . 7 
1 7 . 8 
1 7 . 5 

8. 19 
6 2 . 3 

8 . 5 2 

8 . 79 
1 8 . 3 
3 2 . 8 
4 2 . 4 

1 5 . 9 
1 6 . 2 

1 .11 
1 .90 
1 .83 

1 .65 
1 .47 
8.04 

1 8 . 4 
1 8 . 7 

9 . 3 
2 5 . 8 

' 1 8 . 6 

1 4 . 4 
2 0 . 3 

1 .87 
9 . 0 3 

4 . 0 3 
3 . 3 2 

2 9 . 0 

Carbonate 

p p m 

4 . 5 
3 . 6 
4 . 5 
8 . 7 

0 . 0 

5 . 4 
3 . 6 
3 . 6 
4 . 5 

i 

0 . 0 

5 . 4 
0 . 0 
0 . 0 
0 . 0 

1.8 
0 . 0 
2 . 7 
2 . 7 

2 . 7 

5 . 4 
5 .4 

0 . 9 
5 . 4 

0 . 0 
0 . 0 
0 . 0 

2 . 7 
0 . 0 
0 . 0 
2 . 7 
2 . 7 

1.8 
0 . 0 
0 . 0 
0 . 0 
1.8 

3 . 6 
1.8 
2 . 7 
3 . 9 
0 . 0 

3 . 6 
2 . 7 
1.8 

O.O 
3 . 6 
9 . 0 
3 . 6 
2 . 7 

1.8 
0 . 0 

7 .2 
2 . 7 

2 . 7 
1203 

0 . 0 

e p m 

0 . 1 5 
0 . 12 
0 . 1 5 
0 . 2 9 
0 . 0 0 

0. 18 
0 . 1 2 
0. 12 
0 . 15 

0 . 0 0 

0. 18 
0 . 0 0 
0 . 0 0 
0 . 0 0 

0 . 0 6 
0 . 0 0 

0 . 0 9 
0 . 0 9 
0 . 0 9 

0. 18 
0. IS 
0 . 0 3 

0 . 1 8 

0 . 0 
0 . 0 
0 . 0 

0 . 0 9 
0 . 0 0 
0 . 0 0 

0 . 0 9 

0 . 0 9 

0 . 0 6 
0 . 0 0 

• 0 . 0 0 
0 . 0 0 
0 . 0 6 

0. 12 
0 . 0 6 

0 . 0 9 
0. 13 
0 . 0 0 

0 . 12 

0 . 0 9 
0 .06 

0 . 0 0 
0 . 12 
0 . 3 0 
0 . 12 
0 . 0 9 

0 . 0 6 
0 . 0 0 

0 . 2 4 
0 . 0 9 

0 . 0 9 
40 . 1 

0 . 0 0 

Bica 

p p m 

185 
188 

• 248 
268 
166 

251 
207 
130 
171 

372 

410 
194 
253 
165 

154 
224 
144 
164 

159 

289 
267 
170 
192 

104 
107 

169 

192 
140 

. H 3 
131 
140 

117 
126 

159 
164 
933 

173 

159 
140 
132 
251 

184 
206 
161 

269 
112 
302 
118 

90 .9 

115 
123 

148 
276 

140 
4.417 

214 

rbonale 

e p m 

3 . 0 3 

3 . 0 9 
4 . 0 6 
4 . 4 0 
2 . 7 2 

4 . 11 
3 . 3 9 
2 . 13 
2 . 8 1 

6 . 10 
6 . 7 2 

3. 18 
4 . 14 
2 . 7 0 

2 . 5 3 
3 . 6 7 
2 . 3 6 

2 . 6 9 
2 . 6 0 

4 . 7 4 
4 . 3 8 
2 . 7 8 
3 . 1 4 

1 .71 

1 .75 
2 . 7 7 

3 . 1 4 
2 . 3 0 
2 . 3 4 
2 . 14 

2 . 3 0 

1 .91 
2 . 0 7 
2 . 6 0 
2 . 68 
1.53 

2 . 8 3 
" 2 . 60 

2 . 3 0 
2 . 9 9 
4 . 11 

3 . 0 2 
3 . 3 8 
2.64 

4 . 4 1 

1.83 
4 . 9 5 
1 .94 
1 .49 

1.88 
2 . 0 1 

2 . 4 3 
4 . 5 3 

2 . 3 
7 2 . 4 

3 . 5 

TnUI riiasolved sol ids 
by 1 oy 

evapora l ior^ s u m of 
• t 105' 'C 

pr" 

2 0 , 1 3 0 
8 , 9 6 0 
4 , 5 70 
2 , 0 3 0 
5 , 6 2 0 

2 , 8 8 0 
2 , 0 6 0 

2 4 , 2 0 0 
420 

1 3 , 1 9 0 
9 , 0 1 0 

1 8 , 6 2 0 
1,920 

4 3 , 7 9 0 

9 , 0 7 0 
9,190 

' 7 , 4 2 0 

7,780' 
•^ ;960 

1 ,590 
1,800 
5 , 6 1 0 
8 , 6 8 0 

2 9 , 4 0 0 
2 3 , 0 6 0 

690 

7 , 3 8 0 
7 , 0 6 0 
7 , 2 3 0 
2 , 690 

5 2 , 4 4 0 

1 ,400 
1 ,410 
6 , 2 3 0 
7 , 0 4 0 
8 , 9 0 0 

1 ,690 
1,680 
1 ,410 
1 ,290 
1 ,370 

1 ,430 
1 ,450 

910 

2 . 6 3 0 
2 , 8 1 0 
1 ,530 
5 , 2 1 0 
2 , 7 8 0 

4 , 0 7 0 
4 , 0 0 0 

570 
1 ,600 

1 ,080 
7, 130 

9 , 9 3 0 

c o n n t t t . 
P I " 

2 4 , 5 3 4 
8 , 3 3 5 
6 , 7 6 8 

, 1 ,923 
6 , 5 6 3 

2 , 8 6 1 
1 ,813 

2 3 , 7 6 2 
292 

1 3 , 2 0 0 
9 , 9 7 4 

1 8 , 1 8 3 
1 ,550 

4 1 , 9 8 5 

8 , 0 7 5 
e,647 
7 , 9 0 9 
7,264 
5 , 2 2 0 

2 , 0 5 0 
1 ,941 
6 , 0 2 4 
6 , 4 5 3 

2 3 , 0 5 8 
2 5 , 8 1 0 

547 

7 ,055 
7 ,069 
6 , 6 7 3 
2 , 6 8 8 

4 6 , 6 9 3 

1 , 127 
1 ,221 
5 , 1 6 3 

6 . 5 7 9 
8 , 3 2 6 

1 ,468 
1,825 

1 , 149 
1 ,231 
1,322 

1,217 
1,274 

858 

2 , 5 8 1 
2 , 4 8 7 
1 ,388 
3 , 5 2 0 
2 , 5 0 0 

3 . 2 2 3 
3 , 7 9 6 

943 
1 ,521 

888 

1 0 , 2 9 2 

8 , 4 e 3 

E C 
( m i c r o -
m h o s at 

2 5'>C -

2 2 , 5 0 0 
1 2 , 9 0 0 
1 3 , 8 2 0 

3 , 5 8 0 
9 , 4 4 0 

4 , 4 6 0 
2 , 9 9 0 

3 2 , 1 0 0 

469 

1 8 , 5 0 0 

1 2 , 3 0 0 
1 1 , 9 0 0 

2 , 3 3 0 
4 3 , 3 0 0 

1 2 , 9 0 0 
S,2l6 
9 . 5 4 0 

5,690 
7 , 2 2 0 

2 , 9 9 0 
3, 180 
8 , 8 5 5 
7 , 9 4 0 

2 4 , 7 0 0 
3 3 , 4 0 0 

852 

1 0 , 1 0 0 
1 0 , 5 0 0 

9 , 9 5 0 
3 , 2 8 0 

6 4 , 2 0 0 

1 ,950 
1 ,860 
9 . 3 0 0 

1 0 , 1 0 0 
1 3 , 3 0 0 

2 , 0 6 0 
2 , 0 7 0 

2 , 3 7 0 
2 , 100 
2 , 2 1 0 

2 , 4 1 0 
2 , 3 2 0 

neo 

3, 620 
3 , 6 5 0 
1 ,910 
6 , 6 3 0 
3 , 6 2 0 

5 , 7 4 0 
5 , 5 8 0 

969 
2 , 0 2 0 

1 ,560 
9 , 4 1 0 

1 4 . 2 0 0 

T o t a l 
l>rx)i iess 

as 

C s C O ^ 

2 , 2 9 1 
1 ,634 

306 
864 

652 
2 5 1 

—-
106 

2 , 4 9 0 

2 , 0 2 9 
1 , 306 

379 
2 , 9 5 1 

2 , 2 6 5 

1 ,966 

1 ,767 

9 9 7 
304 

1 ,322 
980 

5 , 8 0 4 

225 

2 , 2 3 6 
1 ,684 
1 , 5 3 1 

569 

— 

273 
301 

1 ,688 
1 ,856 
2 , 0 0 4 

664 
1 ,526 

244 
315 
192 

154 
245 
302 

660 
951 
3 1 0 

1 ,608 
-1 ,129 

1 ,006 
1 ,244 

139 
2 5 1 

4 64 
853 

2 , 5 4 9 

p H 

7 . 5 
7 . 6 

7 . 9 
8 . 0 
2 . 8 

7 . 9 
7 . 9 
7 . 5 

7 . 9 

7 . 3 
7 . 7 
7 . 3 
7 . 5 
7 . 0 

7 . 4 
7 .2 
7 . 4 
7 .4 

7 . 2 

7 . 7 
7 . 9 
7 . 4 
7 . 7 

7 . 3 
7 . 3 
7 . 8 

7 . 4 
7 . 7 
7 . 6 
7 . 6 
7 . 4 

7 . 5 
7 . 6 
7 . 4 
7 . 5 
7 . 3 

7 . 5 
7 . 4 
7 . 6 
7 . 7 
7 . 8 

7 . 7 
7 . 8 
7 .8 

7 . 4 
7. 7 
8 . 0 
7 . 6 
7 . 5 

7 . 6 
7 . 6 

7 . 9 
7 . 9 

7 . 8 
9 . 5 

7 .2 

1 ons 
p e r day 

• a l t 

1 0 . 8 7 

1 8 1 . 8 6 
93. 78 
4 1 . 6 6 
3 0 . 3 5 

2 0 . 2 2 
1 3 9 . 0 5 

4 9 . 0 0 
2 3 . 8 1 

14 .24 
4,S. 65 

4 5 7 . 3 3 
26 .51 

' 4 U . e 2 

1 9 . 5 9 
1 9 . 8 5 
4 4 . 0 7 
4 6 . 2 1 

9 . 3 7 

72 . 98 
7 7 . 7 6 
9 4 . 1 2 

1 4 0 . 6 2 

1 1 9 . 0 7 

9 3 . 3 9 
5 .78 

1 3 . 9 5 

1 1 . 4 4 
1 1 . 7 1 
0. 07 
0 . 2 8 

1 .51 
0 . 0 4 

. 2 . 8 6 
1.52 
0 . 2 4 

1.82 
1 1 . 34 

0 . 4 9 
13. 58 
1 4 . 4 3 

1 5 . 8 3 
1 6 . 0 5 

1.84 

0 . 4 3 
0 . 4 6 

7 4 . 3 6 
0 . 2 8 
1.28 

3 2 . 9 7 
2 . 16 

0 . 0 7 
0 . 0 4 

5 8 . 3 2 
2 . 12 

3 1 1 . 0 1 
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AGGREGATED SCENARIO--

Monroe/Red Hill/Johnson 

Crystal H. S. 

Wasatch/Beck's/Hobo 

Mi (dway 

Ogden/Hooper/Utah/HiJl AFB 

Meadow./Hatton 
• 

Joseph H. S. 

New Castle 

Cove Fort (Sulphurdale) 

Thermo 

Tintic 

Beryl 

Abraham 

West Cove Fort 

Black Rock Desert 

Veyo 

LaVerkin , , 

Crystal (Madsen's) H. S. 

Other Areas 

Total for Year 

Cumulative Total 

Tot. 
MWt 

85 

43 

65 

11 

95^ 

45 

45 

45* 

400* 

200* 

100* 

100* 

100* 

100* 

100* 

10 

10 

27 

200* 

. 

78 

1 

-

1: 

1 

79 

1 

1 

2 
3 

80 

1 

2 

1 

1 

2 

1 

8 
11 

DIRECT U 

81, 

1 

"4 

3 

2 

3 

' 

• 

1 

1 

15 
26 

82 

2 

2 

5 

1 
• 

5 

1 

2 

2 

, 2 

1 

1 

24 
50 

TILIZATION C 

83 

2 

2 

10 

1 

10 

1 

1 

1 

2 

4 

1 

2 

2 

1 

1 

41 
91 

84 

3 

1 

15 

1 

10 

2 

2 

2 

2 

2 

10 

1 

1 

2 

2 

2 

58 
149 

85 

4 

1 

-5 

10 

4 

4 

4 

4 

4 

15 

2 

2 

2 

1 

1 

4,. 

4 

.71 
220 

F GEOTHERMAL 

86 

2 

1 

5 

1 

7 

10 

^4 

7 

7 

4 

10 

6 

2 

2 

1 

1 

2 

4 

76 
296 

87 

2. 

1 

5 

5 

10 

2 

10 

10 

1 

5 

5 

10 

6 

6 

1 

1 

2 

4 

86 

88 

1 

1 

2 

1 

5 

3 

2 

8 

10 

2 

5 

5 

10 

10 

10 

1 

1 

6 

83 
382 465 

RESOURCES IN UTAH 

39 

1 

2 

3-

2 

1 

4 

10 

4 

4 

5 : 

5 ; 

10 

TO 

1 •' 

6 : 

68 ' 

533 

90 

1 

1 

1; 

1 ' 

2 

2 

1 

2 

5 

10 

3 

4 

4 

.10 

10' 

4 

61 
594 

91 

1 

1 

2 

I 

1 

1 

5 

10 

3 

3 

.4 

5 

5 

1 

4 

47 
641 

92 

T 

1 

1 

2 

1 

1 

1 

3 

10 

3 

3 

3 

3 

3 

2 

38 
679 

93 

1 

1 

. 

2 

1 
• 

1 

3 

5 

3 

3 

3 

3 

3 

1 

2 

32 
711 

^6^^ 

94. 

1 

1 

2 

1 

1 

3 

5 

3 

3 

3 

2 

2 

2 

29 
740 

95 

1 

1 

1 

1 

3 

3 

3 

2 

3 

2 

2 

1 

2 

25 
765 

96 

1 

1 

1 

1 

3 

3 

3 

2 

3 

2 

2 

" 2 

24 
789 

opd 

97' 

1 

1 

1 

1 

3 

3 

3 

2 

2 

2 

2 

1 

2 

24 
813 

tk. 
98 

1 

- 1, 

1 

1 

2 

3 

2 

2 

2 

2 

2 

2 

21 
834 

*-' 

99 

1 

1 

1 

2 

2 

2 

2 

.2 

2 

2 

1 

2 

20 
854 



Continued 

Moriroe/Red Hi 11/Johnson 

Crystal H. S. 

Wasatch/Beck's/Hobo 

Midway 

Ogden/Hooper/Utah/Hill AFB 

Meadow/Hatton 

Joseph H. S. 

New Castle 

Cove Fort (Sulphurdale) 

Thermo 

Tintic 

Beryl 

Abraham 

West Cove Fort. 

Black Rock Desert 

Veyo 

LaVerkin 

Crystal (Madsen's)H. S. 

Other Areas 

Total for. Year 

Cumulative Total 

Tot. 
MWt 

85 

43 

65 

11 

95-

45 

45 

45* 

400* 

200* 

100* 

100* 

100* 

100* 

TOO* 

10 

10 

27 

200* 

2000 

1 

1 

1 

1 

2 

2 

2 

1 

2 

2 

2 

2 

19 
873 

01 

1 

1 

1 

2 

1 

1 

1 

2 

2 

2 

1 

2 

17 
890 

02 

1 

1 

1 

2 

2 

13 
903 

03 

1 

1 

1 

1 

1 

1 

1 

1 

.1 

1 

1 

2 

13 
916 

04 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

' 2 

12 
928 

05 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

12 
940 

106 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

n 
951 

07 

1 

1 

1 

1 

1 

1 

1 . 

1 

2 

10 
961 

08 

1 

1 

1 

1 

1 

1 

1 

2 . 

9 
970 

09 

1 

1 . 

1 

1 

1 

1 

1 

2 

9 
979 

10 

1 

1 

1 

1 

1 

1 

2 

8 
987 

11 

1 

1 

1 

1 

1 

1 , 

2 

8 
995 

12 13 

1 

1 

' 

1 

1 

1 

1 

. 

2 

8 
1003 

. 1 

• 1. 

1 

. 1 

1 

1 

2 

8 
1011 

14 

1 

1 

1 

1 

1 

1 

2 

8 

15 

1 

! 

1 

1 

1 

1 

1 

2 

8 
101^027 

16 

1 

1 

• 

-

1 

1 

1 

1 

2 

8 

17 

1 

1 

1 

1 

1 

2 

7 

18 

1 

1 

r 

1 

1 

1 

'2 

8 

19 

'l 

1-

T, 
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1 

.2 

7 

20 

1 
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1 

,1 

1 

2 

8 
^0351042105010571065 
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Assumptions used in Scenarios 
' - . . April 1978 

Roosevelt Hot Springs Prospect 

1. Reservoir capacity--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 50O MWe. (3) In this respect 400 MWt is 
an optimistic and fairly realisti>c estimate. 

2. According to Phil 1ips and UP&L (1,2), the plants are planned to come on
line 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 

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

A. Drilling has been very difficult. It has taken a long time and consider
able problems were encountered from a geological standpoint, 

B. Because of these problems with drilling, the wells drilled by Union • 
h.ave been very expensive. 

C. The presence of a viable reservoir has not yet been satisfactorily , 
. • verified. 

2. In spite of these setbacks, several ventures are proceeding, (4) For • 
purposes of the long-range scenario, the following separate ventures 
were assumed. 

A. Sulphurdale--Union could have two areas here. One North 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, particularly in light of the difficulties 
mentioned above. ' ' . 

B. North Cove Fort (Dog Valley)--Hunt Oil 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 coulid 
encounter problems and develop later or not at all. 

C. West Cove Fort Area--several groups are conducting intensive explora
tory activities in this area,'although no deep-wel Is have been 
drilled. The main developers in this area are AMAX', Hunt, Chevron, 
Phillips, and others. An optimistic 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 

3. 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 quite arbitrary estimates; Sulphurdale was allotted 400 MWe 
because it seems at this time to be the most 1ikely 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 
arbitrary and are useful only for purposes of estimating development 
patterns. 

4. 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 multipie.use systems will very likely 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.(f) 

• Thermo Prospect 

1. Reservoir capacity was assumed-to be 100 MWe. 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 km2 estimated by USGS Circular 726, although 
at this time th.ere is .little evidence to support this hypothesis. 

2. Earlier scenarios estimated drilling to begin.at Thermo in 1980.(6) 
RepublicGeothermal 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, federal programs could make an earlier production • 
date feasible, not only for Thermo, but also for some of the Cove Fort 
areas. .On 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 following two years later. 
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Aggregated Scenario--Direct U t i l i z a t i o n of G-o-ainermal Resources in Utah 
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Low Temperature Geothermal Uses: General Assumptions: , 

1. The reservoir energy potentials 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 following assumptions: 

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 Circular 
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, 0.06, found on p.ll6.'(S) 

2. 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.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 potential 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 seemingly 
reasonable period based on the above factors. 

3. As an approximate quideline, rates and magnitudes of development were 
based loosely on an estimate of about 1 MWt for a greenhouse of 2050 m2. (2) 

4. Some areas which 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. 

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

6. Estamates are admittedly optimistic. Neither i,ndividual 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 plans. 



Continued 

7. Individual scenarios are not intended to be accui^ate reflections of 
real development as much as a basis for the aggregated scenarios. 
Thus, the aggregated scenarios are probably of more worth than the 
individual scenarios. 

8. The estimated development times have been estimated without f'egard 
to development lag times or institutional factors, for,the following 
reasons: 

A. Institutional factors are still v e r y vague and vary greatly. 
Time will not permit 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. 

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

9. It was assumed for all cases that development will be reasonably 
feasible from economic and technical standpoints. 

10. Dissolved solids data are averages of the samples .cited in WRB-13 
(Reference 6) 



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

Resource Characteristics: ', 

Surface Fluid Temperature: Monroe 76°C. Red Hill 77°C.. Johnson's 25°C (6) 

Subsurface Fluid Temperature: Monroe T20°C, Red Hill 135°C (1) -l^^toJ*^ U ^ 

Total Dissolved Solids: Monroe 2750 ppm,-Red Hill 2630 ppm, y ^ ^^,^ 
Johnson 428'ppm. (6) - J^U/" 

Estimated Energy-Potential: Monroe 38 MWt, Red Hill 43MWt, - ' 
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; T25S, R3W, Sec. 11, 15, 
and 2 7 : (6) • . ' 

Description: Series of hot springs issuing from hillside immediately 
east of Monroe City, at the base of a large mountain. 
The springs are along a north-south trending fau.lt. (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. Limited leasing because most of the land 
is private. (12) 

Activity: 

The Springs are presently being used by a spa for heating a swimming 
pool, showers, etc. The ownfers have expressed plans 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 td 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). 



Assumptions: 

1. 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 begin ^ , 
shortly thereafter to heat the school. 

2.-The development outlined'in the Monroe proposal was assumed to 
• uti1ize about 6 MWt, and will be developed up to about 1981. 

3. Development beyond 1981 will 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. 

4. 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 
over a number of years. 



Prospect: Crystal Hot Springs 

Resource Characteristics: 

Surface Fluid Temperature: 58°C (6) 

Subsurface Fluid Temperature: 1350c (1) TT^fUflytwd® 180* 

Total Dissolved Solids: 1520 ppm (6) 

Estimated Energy Potential: 43 MWt for 30 years. (1) 

Type of Overlying Rocks: Unconsolidated valley fill. Bedrock at 
fairly shallow depths. Volcanic rocks under
lie the fill. (5) 

Location of Prospect: South end of Salt lake Valley, near"Point of the 
Mountain". Area near't4S, RIW, Sec, 12, m k (6) 

Description: Series of Hot Springs discharging into clear pools and 
p o n d s . • • 

Land Ownership: Some private (Mr. Dunion) (3); also, the state owns 
some land in the immediate vicinity, including the 
State Prison Complex. • 

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

Leasing: No state or federal leases. (No sate or federal lands) (12) 

Activity: Some discharge from the springs is used by Mr. ,Dunion, for, 
use in raising tropical fish. (3) 

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. 

In connection with-the temperature gradient 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 developments, and space heating for the 
State Prison. 

• 3 -



Assumptions: 

1. It is assumed that development will begin slowly 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 ot- retrofi.ttinq ^f_the 

Qgc,s._,-V"̂t l l -.^prison will take some time, the peak of the development willprobably 
^̂ ^ ,f^^'~->' "^e^ipread over several years. After the main peak of utilization 

1̂ 7'̂  has passed, additional development will probably occur as the 
^ ,U'""^ Tjmits of the reservoir are explored. 

! > " • ' 

No pretense has been made to represent accurately the magnitudes 
pf 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. Institutional factors are still very vague 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. 

-4-



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

Resource Characteristics: 

Surface Fluid Temperature:. Wasatch 42°C, Beck's .56°C (6) 

Subsurface Fluid Temperature: Wasatch 120^0 (1 ) , Beck's 90°C OHujMJ^ ^ M 

Total Dissolved Solids: Beck's 13,400 ppm, Wasatch 7220 ppm (6) 
• • • t . 

Estimated Energy Potential: Wasatch 38 MWt/30 years, Beck's 27 MWt/30 
years (1) -

Type of Overlying Rocks:' Both springs issue near the contact between 
Quaternary Valley fill and Paleozioc lime
stones. (6)' 

Location of Prospect:- Salt Lake Valley near the north end of Salt Lake 
Ci ty . TIN, RIW; Beck's, Sec. 14, SW^SEij. 

. . . Wasatch, Sec. 25, NW ŜEĴ . (6) 

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

Land Ownership: Mostly private (within city). (IT) 

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

Leasing: No federal or state lands in the vicinity of the springs. 

Activity: 

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 pf hot water to a canal, leading to Great Salt Lake. Some 
warm waters in the area are,used for washing gravel by gravel companies 
in the area. 

Assumptions: 

1. Although the hot springs discharge is not being used at this time, 
, the pro)^imity 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 
least 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 light industrial or large space heating 
uses. ... 

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

-6-



Prospect: Midway Hot Springs 

Resource Characteristics: , , .-

Surface- Fluid Temperature: 45°C (lj6) 

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 , 
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). 

Land Use: Mostly agricultural, also residential, recreational (Wasatch 
Mountain State Park, etc.)-. ' 

' • . . - , t - • -- . -

Leasing: Some State and/or Federa.,!- leasing in Heber Valley, but not in 
the vicinity of the springs. (12) 

Activity: ..- - . , 

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

The Utah Geological and Mineral Survey is scheduled to drill temperature i H 
gradient holes near the springs in mid-April, under the DOE State u€*^ ̂ j, 
Cooperative Program, / îw-

There have been a few inquiries regarding 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 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 several years. 

2. . Development rates, times, and magnitudes 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. 580C, Hooper H.S. 60°C, • 
Utah.580c. (6) 

Subsurface Fluid Temperature: Ogden H.S. 110°C, Hooper H.S. 1050G, 
• Utah H.,;S. 950C.. (1) ' 

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

Estimated -Energy Potential: Ogden H.S. 34 MWt/30 y r . . Hooper H.S. " 
32 MWt/30 yr., Utah- H.S. 29"MWt/30 yr. 
Total 95 MWt/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. issue- in an area of 
complex faulting in Cambrian rocks. (6) 

Location of Prospect: ' Ogden H.S. T6N, RIW, Sec. 23, SW^SWg; Hooper H.S. 
. 'T5N,,R3W, Sec. 27, SW%; Utah H.S. T7N, R2W, 

Sec,1,4, SŴ -̂ SÊ . Generally east, west, and north 
of Ogde.n 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 Ownership: Mostly private. Ho.oper H.S. is near the wildlife ' 
refuge, (li) Hill AFBis federal .reserve land. (7) 

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

Leasing: 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 another company,(3) There is a lot of 
iron in the water. (3,6) There appear to be p-lans for further 
devel opm.ent,. , ' 

Ogden H.S.- was used as a-resort, iiow is being discharged as runoff. 
The water is hot, but the source i's diffuse, posing possible 
tapping problems.. Wateris quite mineralized. (3) 

-8-
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Hooper water is hot, but the spring is some distance from popu
lation areas and is currently not being used. (3) 

•Hill AFB at Ogden contracted to EG&G- td do a study on the possibility 
;• 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 ppssibly 
•provide a conduit for hot fluids beneath the base.-

Assumptions:: ' '! - - . •' 

1. .The magnitude of the resource was assumed to be equal' to the 
Slim 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 HillAFB. However, no other data 

,' is available. Again, magnitudes, times, and growth rates are 
• only rdugh guesses. 

2. 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 retrofitting, 
e t c , development at the air base was a'ssum'ed to proceed step-wise 
over.a number of years. 

-9-
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Prospect Meadow/Hatton Hot Springs 

Resource Characteristics: ,': - • ' , ^ 

Surface Fluid'Temperature: Hatton H.S. 38°C, (1,6) Meadow 41°C.(6) •-

Subsurface-Fluid Temperature: Meadow H.S. 105°C (1) 

Total Dissolved Solids: Meadow 4800 ppm, Hatton 4760 ppm (5) 

Estimated Energy Potential:. Meadow 37 MWt/3d yr., Hatton 8 MWt/3,0 yr. '(1) 

Type of Overlying Rocks: The springs are ih valley fill of Tertiary 
or Quaternary age; There are Quaternary 
basalt flows within a few miles of the 

• • • . . • - S p r i n g s . ( 6 ) 

Location df Prospect: Near Meadow and Hatton in Beaver Co. , 
• Meadow H.S.-,T22S, R5W, Sec.'26, SW^SWij; 

.'• ; Hatton, T22S, R6W, Sec, 35, SE^SEJ^. (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 feder̂ al lands in area. (11) 

Land Use.: Agriculural^-, range, desert. -

Leasing: State and federal leasing in area. (12) 

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

Hatton Hot Sprihgs no longer flows. (6) 

Assumptions:' 

1; Meadow and Hatton Hot Springs are some distance from the towns of 
Meadow and Hatton. (3,5) 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 the 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) 

K L : 
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However, the springs are in an area of Tate Tertiary and Quaternary 
volcanic flows. Some Tands in.the area have been leased for Geothermal 
developm.ent.- It is 1 ikely-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, much nearer tb' 
the cities of Meadow, Hatton, and Kanosh^ and perhaps over a larger 
area. However,, be'cause 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-

3. . 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. .' 
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.Prospect: Joseph Hot Springs 

Resource Characteristics: ,-'.,.-. , . 

Surface Fluid Temperature: 64°C (6) , - , 

Subsurface Fluid Temperature: 162^0 (1) , , 

jotal Dissolved Solids: 5100 ppm (6) 

Estimated. Energy Potential: , 45'MWt/30 yr.,(l) "• 

Type of Overlying Rocks: Joseph H.S. issues from a tufa mound over the ] 
Dry Wash fault. Immediately east ofthe 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 • , 
., Joseph in Sevier County, Utah. (6) 

Description: 

tW^ 

Land Ownership; Mostly private in the valley, surrounded by BLM land 
east -of the main valley. (11) 

Land Use:. Agricultural, range land, rural residential. 

Leasing: Leasing has occured in the immediate, area of -the springs and 
of the -town of Joseph. (13) •, ' . '-

Activity: , Spring Area, very low discharge. No known-development activity. 

Assumptions: 

1. Joseph Hot Spring has 
may indicate a lower r 
.hand, it may be due to 
pressurized system (su 
area is-not as large a 
the Joseph's Spr.ings;a 
up along the Sevier Ri 
o'f the resource will 0 
For the purposes of th 
as determined by USGS-
times, and magnitudes 

a relatively low discharge. On the pne hand, this 
echarge rate (suggested by' Ref. 3); on -the other 
sealing action by precipitates and maybe a 

ggested by Ref. 5). Although, the evident recharge 
s. that of Monroe Hot Springs a few miles away, 
re located on a long fault, which may extend 
ver. (6) It is quite apparent that the magnitude" 
nly be determined by exploratory drilling, 
e scenario, the estimated magnitude of the resource 
Circular 726, was. used. (1,8) Development rates, 
are reasonable estimates only. 
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Continued 

2. 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 Vs miles from the 
spring area. Three factors niight change this situation: 

A. Wells might be drilled away from the springs area. , However, this 
would invplye more geophysical exploration and because pf 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 v/ould make space 
heating for residences feasible. , ' 

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

In any of thes,e cases, development would probably not gain very much 
momentum before the mid-1980's. 
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Prospect: New Castle 

Resource Characteristics: 

Surface Fluid Temperature: ^ % *^^ ^ 

"Subsurface Fluid Temperature: w.^ 

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

Estimated Energy Potential; Not known, arbitrary estimate, of 40 MWt/30yr. 

Type of Overlying Rocks: Most df the valley is overlain by Quaternary 
alluvium; within a few miles of New Castle there 
are outcroppings of late Tertiary volcanic rocks 
and Tertiary granites.. 

Location of Prospect: About T36S, R15W. (l1) -

Description: Agricultural area, with water wells which have hot water 
,-. at shallow 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. (11) 

Land Use; Agricultural, range land, rural residential. 
• 1 

Leasing; Some leasing has occurred on state and federal lands in the 
vicinity of New Castle. (12) 

Activity: A well which was drilled to provide water for irrigation hit hot 
water at shallow depths. The water is presently cooled and used 
for ii^rigation. 

Assumptions: • . ' 

1. The New Castle.area is at present a moderate priority for temperature 
gradient exploration under the State Cooperative Program. (3,40 

• There ,are few dwellings in the area, but possibilities for light 
industry exist (greenhouses, crop drying, extending growing season). 
The wafer 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; ruM#/̂ ^ jfc)'̂  ''•^p'lM 

Subsurface Fluid Temperature: . . 

Totcil Dissolved Solids: -

Estimated Energy Potential: Not Known, arbitrary estimate for comparison 
purposes 400 MWt/30 yr. 

Type of Overlying Rocks: Mesozoic and ie^it^o\c sedi^cA, Ctna-taxc. \n>\(^*\Ks 

Location of Prospect: West Central Utah near Cove Fort, about T25S, R6&7W. 
Commonly known as The Cove Fort or the Cove ForfSulphur-
dale area. 

Description: 

Land Ownership: Some private, BLM, and National Forest. 

Land Use: ^ ^ ^ m ^ (^-^ 

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

Activity: Union has drilled two wells 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 generation... Whether 
or not electrical generation is possible there is a good potential for 
direct utilization at the prospect. 

•A. inquiries 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 sulphur mining operations at Sulphurdale, 
where heat is required for the sulphur extraction process. (5)' 
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Continued 

Assumptions; 

1. Although there may be some institutional restraints (part of the probable 3 
geothermal field is on Forest Land) (5), the possibility of industrial 
use of geothermal heat appears good. The industrial use will probably; 
coincide with the production of electrical power. (5) 

2. The magnitude 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 ol" the electrical potential for the area. (9) 

3. It is assumed that once the geothermal resource has been'proven that, 
industrial use will bemadded in fairly large increments on a fairly 
regular basis. -
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Prospect; Thermo 

Resource Characteristics: . 

Surface Fluid Temperature; . 

Subsurface Fluid temperature; 

Total Dissolved. Solids:-

Estimated Energy Potential: 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 federal land. (12) 

Land Use: . ~ • ' ' 

Leasing.: State and federal lands have been, leased 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 develppment 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 magnitudes. 

i • " , • • • 
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Prospect; Tintic 

Resource Characteristics: • 

Surface Fluid Temperature: i W H e fl,;4iuf HtOjr<up 5OM(^II<<, ̂  Lr$6S pf<»f-

Subsurface Fluid Temperature; ^̂  . 

Total Dissolved Solids;, 

Estimated Energy Potential: Not known; arbitrary estimate of. 100 MWt/30 yr. 

for scenario purposes. 

Type'of Overlying Rocks: Alluvium, tertiary pyroclastics. (13) . . . 

Location of.Prospect: TiO&llS, R2&3W. South of Utah Valley in the center 
part of the state. 

Description: Hot water issues from the Burgin Mine and is discharged 
- . to a stream. It runs several miles down the canyon and is 

ponded in an evaporation pond. 

Land Ownership: Private, BLM, and some state lands: (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 explpration 
companies and some leasing (state and federal) has taken place. 

Assumptions: , ." ' 

1. Even though Kennecott, vyhich 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 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 riiine could be either put through heat exchangers for industrial 
use near the mine dr 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 arbitrary 
but reasonable estimate, as. are development time, rates, and magnitudes. 
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• Prospect; Beryl 

Resource Characteristics: 

.Surfaice Fluid Temperature: 

Subsurfa'ce Fluid Temperature: 

Total Dissolved Solids.: 

Estimated Energy Potential; Not known, arbitrary estimate of 100 MWt/30 yr. / 

for scenario purposes. -

Type of Overlying Rocks:, Mostly 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. (Hi-

Description; 

Land Ownership: Mostly private, some state and federal lands. (11) 

Land Use:' Farming, rural, residential. 

Leasing; State and federal' lands in .the. area have been leased. (12) 

Activity: Utah and Power, and Light, in conjunction with McCulloch Oil 
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 isolated, a factor which 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, three wells have already been drilled, 
fand 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 Characteristics: 

Surface Fluid Temperature: 82°C (6) • , 

Subsurface Fluid Temperature: 125°C (1) 

Total Dissolved Solids; 3500 ppm (6) 

Estimated Energy Potential: 39 MWt/30 yrs. (T) 
Arbitrary estimaite of springs and surrounding 
area, for comparison purposes: 100 MWt/.30 yrs., 

'Type of Overlying; Rocks: The sprihgs 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) 
. ' 7 . [ . the surrounding area is all potentially a resource-one. 

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

Land Ownership; Mostly BLM, some sta.te and private. (11)' 

Land Use; ,' Mostly desert, some range, etc. , -' 

Leasing; KGRA area. Extensive leasing 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 
,. low silica content. Targe water discharge); (6) drilling will 

probably be necessary tp define the resource potential. 

Assumptions: '•, '^ '-','• 

1. The Abraham Springs area"is quite isolated. However, the discharge 
from'the s-pri.ngs themselves is copious and hot. ' Beyond use for bathing, 
development at the springs and in the surrounding area will probably 
be primarily light industrial.- Development is estimated to'.-, begin 
in the.mid-1980's and to gain momentum as-more uses become feasible* 

' techh-ical and-economical..,- - ' . - - . •' 
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Prospect: West Cove Fort Area 

Resource Characteristics: 

Surface Fluid Temperature: 

Subsurface Fluid Temperature: 

Total Dissolved Solids: 

Estimated Energy Potential; Arbitrary, but reasonable estimate for comparison 
purposes; 100 MWt/30 yr. . 

Type of Overlying Rocks: Alluvium, Tate Tertiary basalt and basaltic 
, 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; Mostly BLM, some state and private. .(11) 

Land Use; Some agriculture; mostly range and desert. 

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

Activity: Extensive leasing, with geophysical and temperature gradient 

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 "West 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 y r . is an arbitrary 
but reasonable-estimate as are development times, rates, and magnitudes. 
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; . - Prospect:' ---Btack Rock Desert. 

Resource Characteristics: ' 

Surface Fluid Temperature: ' 

Subsurface Fluid Temperature:-

TotaT Dissolved 5dlids: ;- ."- • , ;. :. ; ;•; 

Estimated -Energy Pd'tential: 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 T23&24S, R7&8W.-(12) 

Description; •., ' . „ , , 

Land Ownership: Mostly BLM,-,some state.'and -private land's. (11) " ' 

Land Use: ;. ,, , 

Leasing; iExtensive leasing on state and federal lands'. (12)' 

Activity; Extensive' leasing, with geophysical and temperature gradient 
' Exploration, .(12,14) -

Assumptiphs: ; ; . - . , , , - . , 

1:,. It appears-that there are several'possible areas for electrical production 
, in Utah, and the area'near. Black Rock or the "West Cove Fort, Area" is, a 
possiible 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 r'esource potential of 100 MWt/30 yr.- is an arbitrary ^ 
but reasonable estimate, as are development times, rates, and magnitudes. 
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Prospe.Ct: .Veyo, LaVerkiw 

Resource Characteristics: , .- ,., ', ' , 

S (rface Fluid Temperature;' Veyo.42°C, LaVerkin 42^0 (1,6) ' .. 

Subsurface Fluid Temperature; ', . • •. . 7 , ... -

Tdtai Dfssoived Solids: Veyo 396 ppm., LaVerkin-9580 ppm (6) - ',• . ,• 

Estimated Energy Potential:'" Veyo 10 MWt/30 yr.,, LaVerkin 10 MW-t/SOV^"-' 0 J 

Type of Overlying Rocks: Veyo, Quarternary basalts. LaVerkin, Paleozoic 
. - : limestone, along -Hurricane fault. (6). -

Location of Prospect; Veyo, the springs are at 1405, R16W, Sec. :6,. ' 
NW^SE^SW^i, about 18 miles .north-northwest of • . ' 
St. George in southern Utah. LaVerkin-springs are 

• • at T41S, R13S, Sec. 25,'about 18 miles east-nort'heast, 
-• • ,.'.. of St. George.' (5) ,-

Deseri pti dh: ' , •', '-

Land Ownership: 

.Land Use::-

Veyo; private land, immediately around Veyo; so'me state lands 
nearby, BLM controls mostof the surrounding area. (11) 
LaVerkih'; Aiso mostly private, BLM lands nearby. (11) 

Leasing-; Some leasing in the \leyd area. (12) 

Activity; 

As sumpf ion's 

1. 

Veyo Hot Springs is currently used as a swimming pool and spa. 
LaVerkin (Dixie) Hot Springs issue from the bed and banks of 
the Virgin River near LaVerkin.;, 

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 Cooperative 
Program,- (9) Development would probably not be of great magnitude;, but 
it cduid come in the mid-1980's. Use witl probably be space heating'or 
light industrial (greenhouses, etc.). Development rates, times and-
magnitudes are arbitrary but. reasonable estimates.-. 
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Continued 

LaVerkin: These sprihgs discharge directly into the'Virgin-River,-. 
and recovery and collection might be difficult. It would certainly 
require exploration and probalbly test wells to determine if the 
reservdir has potential. In'any cas'e, development probably will not 
come-until mid Or"!ate 1980's. Development times, rates, and magni-
tudes.^are arbitrary.,b.ut .reasonable estimates.-. . -
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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 Energy Potential: . 27.MWt/30 yr.'(1) 

, , • , I . ' • 

Type of Overlying Rocks: The springs issue from Paleozioc rocks along 
- the Wasatch fault zone, (6) in Quaternary 

alluvium. (13) 

-Location of Prospect: the springs are located at about T H N , R2W, Sec. 29, 
NE%SE%i in Box Elder' Co., about 10 mi les, north 
of Brigham City. (6). 

Description: . Hot springs, used for spa, along the Wasatch fault on -the 
West face of the Wasatch Mountains. The flow from the 
springs flows in Salt Creek, which flows through an 
agricultural area, (6) ^ ^ 

Land Ownership: Mostly private. Forest lands in the area to the east 
in the mountains. 

Land Use; Mostly agricultural. 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) 

Activity: Crystal Hot Springs is presently used for a swimming pool, 
and the possibility exists for space heating. (3) 

Assumptions: 

1. It was assumed that Interest in the geothermal potential will grow, 
.and it seems reasonable that development will start in the early or 
:mid-T980's. 

2. It was assumed that the resource is adequate for space heating or 
light industry; devel opment. time, rates, and magnitudes-aire arbi
trary but reasonable estimates. 
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Prospect: Other Areas (Indludes other springs and other, potentials areas) 

Assumption: The main assumption was that the other areas are generally 
remote a m / o r of small m'agnitude. 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. , " 

-26-



REFERENCES 

April 17, 1978 

1. New Mexico Energy Institute, Geothermal Energy Project. "Utah Geothermal 
Sites (Electric and Non-Electric)." Written communication from the 

, Core Team, Patrick L. O'Dea, Feb. 3, 1978. 

2. Monroe City, Utah, and Terra Tek, Inc., "Proposal for Direct Utilization 
of Geothermal Resources Field Experiments of.Monroe, Utah." Submitted 
to, U.S. Department of Energy, November, 1977. 

3. Dr. Wallace Gwynne-, Utah Geological and-Mineral Survey, Salt Lake City, 
Utah. Personal Communication, April 5, 1978. 

4. Duncan Foley, University of Utah Research Institute, Salt Lake City, 
Utah.. Personal Communication, April 3, 1978. 

5. Kenneth Bull, U.S. Geological Survey, District Geothermal Supervisor, 
Salt Lake City, Utah. 'Personal Communication, April 4, 1978; 

6. J.C. Mundorff, U.S..Geological Survey. "Major Thermal Springs of Utah." 
Water Resources Bulletin 13, Utah Geological and Mineral Survey, 
September 1970. 

7. -L.E. Donovan, W.D.' GertS(;h, 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.S. Department of Energy. Final Report, 
February 10, 1978. ' , 

8. D.E. White.and D.L. Williams (Editors), "Assessment of Geothermal 
Resources of the United States--1975." Geological Survey Circular 726, 
1975. , . 

9. Dr. Stanley H. Ward, Chairman, Department of Geology and Geophysics, 
University of Utah, Salt Lake City, Utah.. Personal Communication, 
March. 28, 1978. ' , _ 

10. Dr; Val Finlayson, Director of Research and Development, Utah Power 
and Light Company, Salt Lake City,' Utah. Personal Communication, 
March 28, 1978. 

11. U.S. Department of the Interior, Bureau of Land Management. "Recreation 
and Wildlife on BLM Lands,", Maps for the State of Utah, 1971. 

12. Geothermal Leases, Issued by the, Utah State Division df Lands and the 
U.S. Bureau of Land Management, compiled by the Utah Team, Southwest 
Regional Geothermal Operations/Research Study, Feb., 1978. 



Continued 

13. Utah Geological and Mineral Survey, "Geologic Map of Utah," 1961-1963. 

14. Utah State Division of Water Rights, Approvals of test well applications, 
information on'file. Salt Lake City, Utah, April, 1978. 

- • » 



WORK SCOPE OUTLINE 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 

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. Particularly, potential user groups, as well 

as specific enterprises, should be identified. These profiles should 

indicate the probable effects of public policies and of various levels 

of government participation and stimulative 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. 

Outreach: Through the principal OR operative in each state, conduct 

a program of information dissemination, coordinate regional and 

Laboratory technical assistance capabilities, and work with appropriate 

state regulatory and legislative offices and committees in order to 

increase the public awareness of geothermal development possibilities 

in each of the states. 
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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 the Northern Rocky Mountain and 

Plains States: It is proposed that New Mexico Energy Institute, 

in its present role as the Operations Research Contractor in the 

five southwestern states of Region 2, assume data analy.sis 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 acquisition such as: 

a, the geothermal resource base (location, quality, quantity, owner

ship, leasing status) 

b, utilization data (trends in demography, industrial, and community 

development) 

c, legal and institutional factors 

d, economics of resource exploitation 

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-coupled resource assessment programs. 

General Guidelines 

1, The RPPM computer software development work should continue, with its 

principal focus as earlier described in objective (1). All profile 

development work peripheral to this objective should be eliminated. 

All WBS elements described in current NMEI draft proposal (such as 

socioeconomic, energy-water 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. 
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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% 
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UTAH STATE PRISON GEOTHERMAL PROJECT 

Chemical Monitor ing of Test Well USP/TH-1 

PROGRAM I I : EPA REQUIREMENTS AND PROPOSED GEOTHERMAL RESERVOIR ASSESSMENT 

Chemical monitor ing of f l u i d s from wel ls and springs can play an 

important ro le i n design of geothermal f i e l d management po l i c i es by a l lowing 

predic t ion and documentation of the changes tha t are l i k e l y to occur during 

e x p l o i t a t i o n . Changes in chemistry of the f l u i d s produced during aqui fer 

tests can be used to detect physical changes occurr ing in the system at 

d i f f e r e n t depths as a resu l t of major f l u i d wi thdrawal . For example, gas may 

be created to f i l l a void in the aqu i fe r , or there may be ve r t i ca l or l a t e r a l 

in f low to the product ion l e v e l s . 

The chemical monitor ing program out l ined by the EPA, and required during 

the 30 day flow tes t of the Utah State Prison well (USP/TH-1) by the Utah 

D iv is ion of F a c i l i t i e s Construct ion and Management, i s adequate to assess the 

environmental considerat ions of the waters but f a l l s fa r short of the 

geochemical program needed to adequately support the well tes t program and to 

evaluate the e f fec ts of exp lo i ta t i on on the geothermal f i e l d . More frequent 

sampling is recommended, w i th i n i t i a l samples co l lec ted on the f i r s t day 

during each production step of the we l l - t es t program, fol lowed by da i l y 

c o l l e c t i o n un t i l stable production condi t ions are a t ta ined . Also, addi t ional 

analyses of chemical const i tuents most ef fected by the thermal a c t i v i t y are 

requ i red. These include temperature, pH, Na, K, Ca, Mg, SiO^,, Cl , HCO3, SO^, 

B, F, L i , hydrogen isotopes and oxygen isotope in the l i q u i d , and gases such 

as CO2 and H2S i n the exsolved phase. 

Before the f low t e s t , water and gas samples should be co l lec ted and 

analysed fo r the above const i tuents from other wells and springs in the area 



to document i n i t i a l cond i t ions , inc lud ing the three local hot spr ings, the 

State Forestry well (SF-1) and thermal gradient well A, which both have 

artesian f low, Utah Roses thermal w e l l , and four local water we l l s . In 

add i t ion , during the f low tes t the Utah Roses well should be sampled once a 

week, i f accessible, to determine the e f f ec t s of pumping on the thermal f l u i d s 

in th is we l l . These addi t ional chemical data w i l l al low determinat ion o f t h e 

va r ia t ion with t ime of so lute concentrat ions in discharge from the Utah State 

Prison well and to a lesser extent from the Utah Roses w e l l . 

These changes can be related to the long-term p roduc t i v i t y of the system 

and the predict ion of f u tu re thermal f l u i d supp l ies . For' example, the 

percentage of nonthermal ground water i n f i l t r a t i o n as a resu l t of exp lo i t a t i on 

can be estimated. Isotope analyses can be used to f i n g e r p r i n t the recharge 

area of the thermal f l u i d s and thereby document changes in f l u i d sources and 

thus nonthermal ground water i n f i l t r a t i o n . Chemical geothermometers can be 

calculated to p red i c t the possible e f fec ts of pumping on maximum reservo i r 

temperatures. 

Earth Science Laboratory sc i en t i s t s are f a m i l i a r w i th the geochemistry of 

f l u i ds discharging from geothermal wel ls and spr ings . Their monitor ing of the 

geochemistry of thermal springs and wel ls i n low-to moderate-temperature 

geothermal systems along the Wasatch Front and in southeastern Idaho, systems 

s im i la r to the resource tapped by the Utah State Prison w e l l , has been used to 

document flow paths , sources of thermal f l u i d s , and reservo i r temperatures 

(Glenn and others, 1980; Cole, 1981, 1982; Capuano, 1981). Studies of these 

systems have been par t of an ongoing geothermal resource evaluat ion program 

which has existed at the Earth Science Laboratory f o r the l as t f i v e years. 
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STATEMENT OF WORK 

I ) Temperature w i l l be measured and a v isual estimate of o i / ' and grease in 

the f l u i d w i l l be determined once per day 

I I ) Once per week (4 times during the 30 day t e s t ) f lu4d samples from well 

USP/TH-1 w i l l be co l lec ted and analysed using ^p roved EPA techniques* 

fo r ; 

Total Suspended Solids 

Total Dissolved Solids 

Dissolved Oxygen 

Oii and Grease 

Chlorides 

Sul fates 

Su l f ides 

Total 

Total AKsfertic 

Total Capper 

Total / I ron 

Lead 

;aT Mercury 

'o ta l Nickel 

Total Cadmium 

Gross Alpha Radiation 

Dissolved Radium 226, 228 Combined 

Total Radium 226, 228 Combined 



IV. 

I l l ) Twice per month (2 times during the 30 day t e s t ) 

A) Water samples from well USP/TH-1 w i l l be c o l l e c t / ^ and analysed 

using approved EPA techniques* f o r : 

Chemical oxygen demand 

Total Kjeldahl Nitrogen 

Total Uranium 

B) Water qua l i t y of the Jordan R i ^ r / ^ i l l be determined a t : 

1) a point upstream from t ^ ^ i n t of entry of the geothermal 

produced waters ' 

2) a po in t j u ^ downsf^a<fi from the point of entry of the 

geothermalXdrodiflgWd/waters ( a f t e r reasonably complete mixing 

occurs) 

Parameters to be determined using approved ,EPA techniques* include: 

Jm^eratAre 

\ 

ioron 

A}Wa. gross 

:a , gross 

) issolved Radium 226, 228 Combined 

Total Uranium, 

Estimated Flow 

C) Thfe temperature of the discharged geothermal water w i l l be measured 

i t the point ius t p r io r to entry of the f low in to the Jordan River . 

Geothermal System evaluat ion 

A) For each l i q u i d sample co l lec ted the fo l lowing parameters should be 

detennined: . 

Temperature 

pH 



Sodium 

Potassium . 

Calcium 

Magnesium 

SiK-ca 

Chlor ide 

Bicarbonate 

Su l fa te 

Boron 

Fluor ide 

L i th ium 

Total Dissolved Solids 

B) I f gas sampling apparatus i s ava i lab le a gas sample should be 

co l lected w i th each water sample from Utah State Prison well 

USP/TH-1, and should be analysed f o r ; 

CO2 

H2S 

GH4 

At the same time the gas i s co l lec ted the f l u i d temperature should 

be recorded. 

C) Sampling Schedule 

1) Pr io r to the f low tes t the fo l l ow ing wel ls 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 fl ow 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) 

b) Utah Roses thermal well (if not accessible sample SF-1).' 

Sample weekly (4 times during the 30 days) 

D) Oxygen and hydrogen isotopes should be determined for the following 

water sampled 

1) All 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) 

<rB--] I liMip^h -l-ll ] ^ h n r ^ f o p v mpasurpmpnt '^ m:^r]n -tf t^w^i- F H I I ll "SI i p i i r u I .4hnt",rl.'^'rt°Y.., 

v<ill apply approved EPA techniques, the Ea+-Ui SLJeiice Laboratory Is not-̂ aft—&RA 
cej::±-i4^-ed—T-abOraLory at Lhe-


