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NOTICE 

The information in this report is the result of tax-supported research 
and as such is not copyrightable. It may be freely reprinted with the 
customary crediting of the source. The Idaho Office of Energy, State-
house, Boise, 83720, would appreciate notification of any reprinting of 
this information. 

DISCLAIMER 

This book was prepared as an account of work sponsored by an agency of the United 
States Government. Neither the United States Government nor any agency thereof, 
nor any of their employees, makes any warranty, express or implied, or assumes any 
legal liability or responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product or process disclosed, or represents that its use would 
not infringe privately owned rights. References herein to any specific commercial 
product, process, or service by trade name, trademark, manufacturer, or otherwise, 
does not necessarily constitute or imply its endorsement, recommendation, or favoring 
by the United States Government or any agency thereof. The views and opinions of 
authors expressed herein do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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ABSTRACT 

. Although Boise has had some geothermal space heating since 

1890, recent exploration and resource assessment by Boise City, 

the State of Idaho, and Warm Springs Water District have progressed 

to the point where geothermal space heat could be on line as early 

as September of 1980. The Idaho Office of Energy has prepared a 

preliminary analysis of the Boise Geothermal Project. This 

report consists of two major sections: Part I is an economic 

feasibility analysis of retrofitting and heating the seven state 

buildings in the Capital Mall. Part II is a time phase project 

plan which illustrates the historical and projected tasks which 

are necessary for the project to be completed by 1983. The two 

basic economic choices for the State iare: (1) to buy geothermal 

water either from Boise City or from Warm Springs Water District, 

or (2) to construct its own geothermal system. The analysis indi­

cates that each of the six possible alternatives is preferable to 

continued use of natural gas. If the project is to be completed on 

time, the State should begin its design and engineering process by 

Fall, 1979. 

PART I 
GEOTHERMAL ALTERNATIVES FOR THE IDAHO CAPITAL MALL 

INTRODUCTION 

Boise has had geothermal space heating for residences and a 

few commercial establishments since 1890 but it is only in the last 

five years that substantial interest has arisen in developing the 

resource for truly widespread use. 
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ABSTRACT 

Although Boise has had some geothermal space heating since 1890, 

recent exploration and resource assessment by Boise City, the State 

of Idaho, and Warm Springs Water District have progressed to the 

point where geothermal space heat could be on line as early as 

September of 1980. Working as staff for the State Geothermal Task 

Force, the Idaho Office of Energy has prepared a preliminary analysis 

of the economic feasibility of retrofitting and heating seven state 

buildings ,in the Capital Mall. The two basic choices for the state 

are: (1) to buy geothermal water either from Boise City or from 

Warm Springs Water District, or (2) to construct its own geothermal 

system. The analysis that follows indicates that each of the six 

possible alternatives is preferable to continued use of natural gas 

and concludes that, on the basis of available data, the best of these 

alternatives is for the state to buy water at the proposed Boise 

geothermal public rate. 
1 

INTRODUCTION 

Boise has had geothermal space heating for residences and a few 

commercial establishments since 18 90 but it is only in the last five 

years that substantial interest has arisen in developing the resource 

for truly widespread use. 
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In late 1973, then-Governor Cecil Andrus sought the aid of the 

Energy Research and Development Administration (ERDA) in exploring the 

potential for development of Idaho's geothermal resources. This request 

resulted in the original Boise Geothermal proposal to the Atomic Energy 

Coiranission (AEC), in February of 1974, and a subsequent contract with 

the Idaho National Engineering Laboratory (INEL} for resource and 

engineering assessment of geothermal potential for the Boise Space 

Heating Project. Two exploratory wells were drilled along the Boise 

front fault, both indicating water in the 170°F. range. The April, 

1976, report on this project concluded that "no major resource or 

engineering difficulties exist that would prevent.this project from 

being completed successfully". 

Pursuing this project further, the state applied for a Pacific 

Northwest Regional Commission grant, awarded in May of 1976, to develop 

a geothermal demonstration project at the State Agricultural and Health 

Laboratory. In January of 1977, a contract was signed with Warm Springs 

Water District to supply geothermal water. After retrofit this 33,000 

square foot building was placed on line in September of 1977. The 

Idaho Office of Energy continues to coordinate this demonstration 

project with CH2M HILL as the principal contractor. Several adjust­

ments were made to the system and by the end of 1977 it was fully 

operational. Data on heating costs for the first four months of 1978 

indicate substantial savings over the previous gas-fired system. The 

success of this pilot project has stimulated renewed interest in con­

version of state buildings to geothermal energy, to the extent that 

in November of 1978 the Idaho Legislature appropriated $190,000 for 

retrofit of state buildings in the Capital Mall to geothermal heat. 
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Somewhat parallel with state efforts in the geothermal area, 

the City of Boise and Warm Springs Water District have fashioned a 

cooperative effort of their own to refurbish and expand the old Warm 

Springs system. This has been accomplished primarily through two 

ERDA grants, awarded in September of 1976 and 1977 to accomplish 

Phases I and II of the Boise Geothermal Energy Systems Plan. The city 

was awarded a Program Opportunity Notice grant in 1978 and the timetable 

therein calls for drilling of two production wells in the fall of 1979, 

with the Warm Springs well expected to be on line by September of 1980. 

In February, 1979, Governor John Evans created a State Geothermal 

Task Force to analyze the future role of geothermal energy in the 

Capital Mall area and to advise as to appropriate actions to be taken. 

The Idaho Department of Water Resources will be concerned with regu­

lations as they apply to geothermal leases and water rights. The State 

Department of Administration will deal with the procedures and actions 

called for by the Division of Public Works and the Bureau of Building 

Services in order to bring geothermal space heating into use. Finally, 

the Idaho Office of Energy will provide technical staff and act in an 

advisory capacity on the economic feasibility of using geothermal water 

in the Capital Mall area. The analysis carried out in this report 

represents the Idaho Office of Energy's contribution to the State 

Geothermal Task Force. 

METHOD 

Preliminary investigations of the geothermal potential of the 

downtown Boise area plus actual experience with the State Agricultural 

and Health Laboratory demonstration project indicate a viable geo­

thermal resource which should be exploited as soon as possible. 
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Actual cost savings at the demonstration project corroborate the very 

quick payback period suggested by comparing retrofit costs tb savings 

in natural gas costs, using figures from Table I. 

In applying geothermal resources to space heating, two alternatives 

appear. Either the State of Idaho could buy water or it could establish 

its own system. Within each alternative several sub-alternatives appear. 

The state could buy water from Warm Springs Water District or from the 

City of Boise. In establishing its own system the state could drill 

and/or dispose of the spent water in several ways. The analysis that 

follows explores the costs associated with each sub-alternative and 

then compares each with the cost of the present natural gas heating 

system. 

Table I details the characteristics of the Capital Mall area 

under consideration. It is comprised of seven buildings ranging from 

the old Capitol to the Twin Towers, still under construction. The 

basic data on heat rating and geothermal water requirements are based 

on minimum design temperature. Retrofit of these buildings has been 

studied extensively. The Capitol itself is already fitted with insulated 

pipe and ready for geothermal water when it becomes available. These 

Table I figures, which constitute the starting point for the analysis, 

are updated to reflect price change since the 1975 report in which 

they first appeared. 

The geothermal water requirement in Table I is a peak requirement. 

Adjusted for the average number of degree days in Boise, the average 

water requirement is 346 GPM (.77 CFS). 
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Building 

1. Idaho State 
Capitol 

2. State Veteran's 
Home 

3. LBJ Office Bldg. 

4. Idaho Supreme 
Court 

5. Idaho State 
Library 

6. "Hall of Mirrors" 
Office Bldg. 

7. Twin Towers 
Office Bldg. 

TOTALS 

Heat Rating Geothermal Average 
Estimated at Minimum Water Natural Gas 
Conversion Design Required at Cost 

Cost Temperature Max. Heating Per 
(IQOBTU/hr) Capacity (GPM) Season 

$ 16,990 

35,703 

33,118 

28,563 

19,329 

19,452 

43,303 

2.25 

4.34 

6,37 

3.72 

5.10 

1.80 

5.24 

$196,458 28.82 

227 

438 

255 

149 

170 

120 

250 

1609 

$ 18,285 

34,026 

49,131 

29,097 

39,750 

14,949 

26,665 

$211,900 

Notes: 

Data on buildings 1 through 6 from Table I, p. viii,"Feasibility/Concep­
tual Design Study for Boise Geothermal Space Heating Demonstration 
Project Building Modification", Donovan & Richardson, September, 1975. 

Data on building 7 from State Department of Administration and Lombard, 
Conrad, Architects. 

Conversion cost estimates.have been expanded by the impl'cit price 
deflator to reflect 1979 price levels. 

Fuel costs have been expanded to reflect 1979 commercial gas rates, 
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The average natural gas cost was estimated for each building based 

on average heat load factor and average number of degree days for 

Boise. The total natural gas cost for seven buildings at 1979 commer­

cial gas rates was then projected over time at rates given in the Dames 

and Moore report. This projection, line A in Figures 1 and 2, is the 

benchmark against which geothermal savings are measured and rises at • 

slightly over 8% yearly. 

Analysis of Geothermal Water Purchase (see Figure 1): 

The simplest alternative for geothermal use in the Capital Mall 

area is for the state to retrofit existing buildings and purchase geo­

thermal water from another party, in this case either Boise City or 

Warm Springs Water District. Geothermal coist is made up of two parts: 

retrofit cost and cost of water purchased. The retrofit cost of 

$196,458 (see Table I) is amortized over 30 years at 10%, which gives 

a yearly amortization cost of $20,841. This is added to the cost of 

water purchase to give a -total cost for each alternative. 

Three possible rates were used for water purchase. The cheapest 

alternative would be for the state to purchase water at the rate 

obtaining in the contract with Warm Springs Water District for use in 

the Agricultural and Health Laboratory demonstration project. This 

contract specifies A5<? per 100 ft. until 1980, SO"!: to 1984 and 55<: 

starting in 1985. This same pattern of increase was extrapolated to 

2000, giving line B (Figure 1). --̂  

The Boise Geothermal Energy Systems Plan suggests rates needed to 

cover costs of their system based on its projected usage. Or>e rate .^ 

is suggested for a publicly-owned system, high enough to cover operat­

ing cost, depreciation, and debt service. The other rate is for a 
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privately-owned system, which must also cover taxes and a profit 

(10% return on capital). The public rate starts at 87.8* per 100 ft.-̂ , 

rising to a peak of $1.23 in 1996, and falling after debt service is 

paid off to 93.2<? in 2000. This water purchase alternative appears 

2 3 

as line B (Figure 1). The private rate starts at $2.40 per 100 ft. 

and ascends continuously to $3.63 in 2000. This private rate results 

in the cost shown as line B^ (Figure 1). 

From Figure 1, it is obvious that purchase at the Warm Springs 

rate is already competitive with use of natural gas. However, that 

rate was negotiated several years ago in a different economic climate 

and is probably unrealistically low. Point X̂  indicates the option of 

water purchase at Boise public rates will be competitive with gas as 

soon as that water is actually available for use. Point X- indicates 

that it will be a long while before purchase at Boise private rates 

will be competitive with present natural gas heating. 

Analysis of State Geothermal System (see Figure 2): 

If the State of Idaho cannot or does not wish to purchase geo­

thermal water from other sources, the obvious alternative is to estab­

lish a state geothermal system. The cost of the system will be made 

up of individual cost components for drilling, pumping, and construct­

ing a distribution system for production and in some cases for injection, 

plus the cost for retrofit of the seven Capital Mall buildings under 

consideration. 

Three alternatives were considered. The differences between them 

were based on disposal of used water. The first two alternatives 

differ only in the distance from the production well at which injection 

is accomplished. The third alternative involves payment of a disposal fee, 
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The production and distribution set-up is identical for all 

three alternatives. A 1500-foot production well, fully cased and 

tapering from 18" to 8", is to be drilled on state property near the 

Veterans Administration Hospital. The well will be equipped with a 

275 hp. pump and hooked up to 3000 feet of 10" pipe which will carry . 

geothermal water (about 170°F.) to the central heating plant in the 

Capital Mall. The total cost of these systems is $267,482. Table II 

presents a comprehensive summary of^ cost breakdown for all three alter­

natives. 

The first alternative consists in drilling a shallow (600 ft.) 

injection well, either right next to the central heating plant or just 

across the street. This will require a minimal amount of pipe to get 

the spent fluids to the disposal well. Lacking more specific well 

test data it was asstmied that injection would require the same pump 

and power as the production well. This alternative is S-̂  in Figure 2. 

The second alternative is to pipe the spent fluid to the Hull's 

Gulch area and drill a 1,000 foot injection well there. This will 

require 6,000 ft. of 10" pipe to carry spent water to Hull's Gulch. 

Again, pump and power costs are assumed to be the same as for the pro­

duction well. This alternative is S^ in Figure 2. 

The last alternative is to have the State pay a disposal fee 

rather than constructing its own disposal system. Disposal of State 

water in the Boise City-Warm Springs Water District lines would be 

feasible since one of their disposal lines is planned to go right 

past the central heat plant but at this time we can hazard no guess 

on what sort of fee they might charge for disposal. As a high-side 

estimate of what a disposal fee might be we have used the minimum 

• • i r 



TABLE II 

Costs of State Geothermal System 

r-u-

Capital Well 
Injection 

(Sl) 

Hull's Gulch 
Injection 

(S2) 

Disposal 
Fee 

(s-"-) 

PRODUCTION: $141,540 
Drill and case well $104,540 
PUmp and fixtures 37,000 

125,942 DISTRIBUTION: 
Pipe 
Power cost 

DISPOSAL: 
Drill and case well 
Pump and fixtures 
Power cost 
Return pipe 
Disposal fee 

90,000 
35,942 

34,008 
37,000 
35,942 

minimal 

$141,540 

125,942 

$141,540 

125,942 

106,950 313,470 92,395 
$ 60,528 

37,000 
35,942 

180,000 
$ 92,395 

Total cost $374,432 

- Variable -71,884 

Capital cost 302,548 

Amortized 31,850 
over 30 yrs. 
at 10% 

$580,952 

-71,884 

509,068 

53,591 

$359,877 

-128,337 

231,540 

24,375 

Costs assembled from a variety of sources, including 
Boise Geothermal Energy Systems Plan, Geothermal Energy 
for Agri-Business, in consultation with CH2M Hill. 

;!»-
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city sewer charge of 38<? per 100 ft.-̂ , which gives a total cost of 

$92,395 for disposal of state geothermal water. This alternative 

is shown as S^ in Figure 2. 

Figure 2 shows yearly heating cost for the alternative state 

systems compared to natural gas. Natural gas cost is derived identi­

cally as in Figure 1. Various state geothermal system alternatives 

(S , S^, S-̂ ) are derived by adding pump power costs (escalating at 

rates given by Dames and Moore) to amortized capital costs for each 

system. The interpretation of Figure 2 is fairly simple. All three 

alternatives for a state geothermal system are, and will continue to 

be, competitive with use of natural gas for heating. The best alter­

native is disposal at the Capital Mall (S•), then disposal at Hull's 

2 3 
Gulch (S ), finally payment of a disposal fee (S ). 
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SUMMARY AND CONCLUSIONS 

(See Figure I and Tables III, IV, V) 

Data on all alternatives available to the State are cumulated 

and converted to dollars per therm in Table III. This table is 

based on the same data used for Figures 1 and 2, yet presented in 

a different form. In Table III all three alternatives for a state 

geothermal system are projected to be competitive (lower-priced) 

with natural gas beginning as soon as wells can be drilled and the 

new system put on line. As for water purchase, the Warm Springs 

rate seems unbelievably low. The Boise private rate results in higher 

prices per therm than natural gas until sometime in the late 1990s. 

Water purchase at the Boise public rate results in lower heating 

cost than natural gas by 1982. 

Tables IV and V present figures used to make a choice between 

the two -best alternatives, a state geothermal system with injection 

near the Capitol (Ŝ ) and purchase of geothermal water at the Boise 

public rate (B^). Alternative S^ was excluded from this final choice 

because its savings were identical to S^ while its initial capital 

investment was much higher due to injection at considerable distance 

from the Capitol. 

Let it be noted that the choice between alternatives S^ and B^ 

is made on the basis of projected values for both projects. ^ 

Boise Geothermal can supply hot water at the projected price of 

87.8<: per 100 ft2 and _if the state can secure legal rights to 

actually drill its own well, then the state should buy water at the 

above noted price. 

Each of these two alternatives is based on a possible view of 

the future. Because it is in the future, the actual costs for each 

will change. Detailed analysis of the two alternatives indicates 
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COMPARISON OF FUEL ALTERNATIVES 
FOR CAPITAL MALL, in $/therm 
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Reference to 
Figs. 1 and 2 1979 1982 1985 1990 1995 2000 

A 

B1 

B2 

B3 

sl 

S2 

S3 

-

— 

-

-

— 

Gas 

WSWD 

B. Pub. 

B. Pvt. 

Dispose 
Capital 

Dispose 
Hull's 
Gulch 

Pay Fee 

$.274 

.172 

.309 

.797 

,: .164 

.193 

.227 
Hypotheti­
cal prices 
since sys­
tems are 
not on line 

$.352 

.188 

.309 

.797 

.192 

.220 

.244 • 

.263 

$.452 

.204 

.323 

.858 

.221 

.250 

.259 

.300 

$.671 

.220 

.357 

.972 

^ .298 

.327 

.298 
1 

.384 

$.988 

.236 

.409 

1.067 

.416 

.445 

.358 

.502 

$1 

1 

-

.451 

.252 

.326 

.194 

.596 

.624 

.449 

.666 

Disposal 
fee fixed 

Disposal 
fee rises 5?3 

A - 1979 commercial gas rate increased by Dames and Moore projections 
(8.7% - 1986) 
(8.1% 1987-1992) 
(8.0% 1993-2000) 

B's - Dollars for geothermal water purchased plus amortized conversion cost 
divided by 757,621 therms (24,282,720 ft.3) average usage for system 

S's - Electric power purchased plus amortized capital cost of system 
(pump, distribution and injection) divided by average usage 
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TABLE IV 

Projected Yearly Savings for Capital Mall 

(B2) 

^ 

., 1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

* 1999 

2000 

Gas 
Costs I 
(1) 

$211,900 

230,335 

250,473 

272,156 

295,834 

321,572 

349,549 

379,960 

410,737 

440,007 

479,972 

518,850 

560,877 

606,308 

654,813 

707,198 

763,774 

824,876 

890,866 

962,135 

1,039,106 

1,122,234 

v** / 

Water 
Purchase 

ioise Publi 
(2) 

-

-

-

$213,202 

216,359 

220,001 

223,644 

228,257 

231,171 

238,213 

243,798 

249,869 

256,425 

263,710 

271,481 

279,737 

288,964 

298,677 

186,491 

198,147 

210,531 

226,315 

Yearly 
c Savings 
:(:l)-C2) 

-

-

$ 58,954 

79,475 

101,571 

125,905 

151,703 

179,566 

205,794 

236,174 

268,981 

304,452 

342,598 

383,332 

427,461 

474,910 

526,199 

704,375 

763,988 

^ 820,575 

Present (S-^) 
Value State System 
at 20% Power Costs 

(3) (.4) 

-

-

-

$ 49,128 

55,191 

58,780 

60,718 

60,966 

60,136 

57,433 

54,927 

52,130 

49,171 

46,110 

42,993 

39,952 

36,989 

34,153 

38,098 

34,435 

31,122 

895,919 28,043 
$890,475 

Net Present 
Value 

$ 71,884 

78,569 

85,826 

92,402 

99,425 

106,981 

115,112 

123,860 

134,636 

146,349 

159,082 

172,922 

187,966 

204,319 

222,095 

241,417 

262,421 

285,251 

310,067 

337,043 

366,366 

398,421 

I Yearly 
Savings 
(i)-(4) 

$140,016 

151,766 

164,498 

179,754 

196,409 

214,591 

234,437 

256,100 

276,101 

297,658 

310,890 

345,928 

372,911 

401,989 

432,718 

465,781 

501,353 

539,625 

580,799 

625,092 

672,740 

Present Valu( 
at 20% 

(5) 

$116,680 

105,393 

95,196 

86,687 

78,932 

71,866 

65,427 

59,561 

53,510 

48,073 

41,842 

38,798 

34,854 

31,309 

28,086 

25,193 

22,598 

20,269 

18,180 

16,304 

14,623 

723,813 13,111 
$1,066,492 
Net Present 

Value 
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Net present value of 
yearly savings dis--
counted at 20% 

Capital investment:. 
Retrofit cost 
W®11 system 

Present value payback 
period 

TABLE V 

Water Purchase at 
Boise public rate 

CB2) 

$890,475 

$196,458 

$196,458 

3.55 years 

State 
Geothermal System 
Capital Injection 

Csl) 

$1,086,492 

$196,458 
302,548 

$499,006 

5.22 years 

Internal rate of 
return 

52.88% 36.53% 

Internal rate of 
return with gas 
cost cut 10%, and 
geothermal cost 
raised 10% 

35.94% 30.6 5 % 
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two very basic differences. First, Boise Geothermal's total yearly 

cost is made up of only 20% operating cost (of which only 9.6% is 

pumping cost), with the rest going for debt service and depreciation. 

For the projected state system however, operating cost (which is 

entirely pumping cost) makes up 58% of total cost, the remainder 

being amortized capital and retrofit costs. This means that the 

S^ curve must necessarily rise much faster than the B2 curve. 

Second, the state system power costs are based on a single 

pump big enough to handle peak flow requirements but often running 

at considerably below that rate. This means pumping costs are 

considerably above the minimum which could be achieved with a more 

ideal system.. The Boise figures for pumping costs are considerably 

lower since their system,, with an array of pumps, allows more efficient 

pumping through fitting the number and sizes of pumps to be used to 

the water demand at a given time. 

Table IV calculates savings from the two final alternatives and 

discounts those annual savings at a 2 0% rate to generate the present 

value of those savings flows. In each case, yearly savings represent 

the difference between yearly operating costs for the present gas 

system and yearly operating costs for the geothermal alternative. 

In the case of alternative B 2 , the operating cost is the cost of 

water purchased at Boise public rates. In the case of alternative 

sl, operating cost is the cost of electric power required for piomps 

to lift and later inject the geothermal water from state wells. 

Maintenance costs have been omitted from specific inclusion since 

we feel there will be little marginal change in the expense of main­

taining a geothermal system as opposed to the existing state gas-fired 

system. 
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Table V is the result of calculations based on Table IVs yearly 

sayings and present value figures. Yearly present values were 

combined to give a net present value figure. While the net present 

value of the savings stream from alternative B2 is less than that for 

alternative S^, when we take into account the total capital investment 

required, we find that savings streams from B2 will pay back the 

original investment in only 3.55 years versus 5.22 years for alternative sl. 

Finally, we calculated an internal rate of return which is a rate 

of interest which would make the value of the discounted yearly 

savings just equal to the original capital investment. Higher 

internal rates of return indicate higher yield investment opportunities. 

This internal rate of return was considerably higher for B2 than for 

sl. To explore quickly the sensitivity of our analysis to higher or 

lower savings than projected, we cut the projected gas costs by 10% 

while raising the cost of the two geothermal alternatives by 10%. 

This considerably worsens the yearly savings from each alternative, 

yet it leaves them both with internal rates of return over 30%. 

Table V summarizes neatly the reasons for our choice of water 

purchase at Boise public rates, alternative B2, as the best alter­

native for utilizing geothermal heat in the Capital Mall. This water 

purchase option generates a significant amount of yearly cash savings 

from a rather small initial investment in retrofit of seven state 

buildings. The payback period, even in terms of present value 

savings flows, is short and the internal rate of return is very high. 

The State of Idaho would use its funds wisely in pursuing the 

transition to geothermal heat in the Capital Mall by purchasing water. 
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DISCUSSION OF ECONOMIC ANALYSIS .. 

The previous analysis concluded that the best of the six geothermal 

alternatives available to the State of Idaho was to buy geothermal water 

at the Boise Geothermal public price of 87.8<: per 100 ft. . In other 

words, over the years until 2000 paying that much for geothermal water 

was the cheapest way to heat the seven Capital Mall buildings under con­

sideration. 

However, the 87.8<? per 100 ft.^ is merely an average price needed to 

enable the proposed Boise public system to cover all its costs for 

operations and debt service and depreciation. The Boise Geothermal 

Energy Systems Plan does not have a specific rate structure proposed. 

It has stopped short, leaving only that average cost figure of 87.8<: per 

100 ft.3 and making some general points about things to consider in setting 

up specific rates for specific customers. 

What this means is that there is much room for negotiation about 

specific rates which might be paid by the State of Idaho for use in the 

Capital Mall. Boise Geothermal knows in a general sort of way what it 
•J 

must get for each 100 ft.-* of water to cover its costs. The State of 

Idaho knows that the average cost figure presented, 87.8<:, is an economi­

cally attractive price as it stands. 

What the state needs to know is whether that 87.8<|: is the best 

possible price that Boise Geothermal would be willing to offer. 

The Boise Geothermal report indicates that about $1.40 per 100 ft.3, 

a rate which would equate the price per therm for geothermal water and 

natural gas, is probably the most they could sell geothermal water for. 

They also indicate that the 87.8<: already referred to is the minimum 

price they need to cover costs. 
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The State of Idaho's position, based' on the analysis in this; report, 

is that about 99<: per 100 ft.^ is the most it could pay for geothermal 

water and still pay less than for heating with natural gas. While; there 

is no minimum' amount, the state should pay, one- might easily suggest the 

55* per 100 ft. 3; rate now in the state contract with Warm. Springŝ  Water 

District a& a practical minimum. Figures: from̂  the best state siystem, 

alternative S-*- in the report, indicate the Statê  could provide- water at 

about 60<: per 100 ft.^ initially. 

We believe that the State should push for the- lower, range of: its 

bargaining position i6Q<̂  -^ 99<:)• for two reasons.. First the* state repre­

sents a potential first and biggest customer, to any proposed system. 

The state already has retrofit money approved by the legisiature and 

should be ready to purchase water immediately aŝ  it. becomes- available;. 

The demonstration effect of successful heating of state buildings should, 

provide examples of the technical practicality and financial savings-

of conversion to geothermal energy. All this, should combine to create 

additional customer demand for the Boise Geothermal System. 

Second; we believe that Boise Geothermal might be able to offer 

the State a lower rate since the siobsidy issue is not relevant. Much-

discussion in the Boise; Geothermal report centered on the need to cover 

all costs to make sure that no group of taxpayers was subsidizing another 

group through rates which failed to cover all costs of the system. 

Savings achieved by the State through conversion to geothermal represent 

a subsidy, lower costs of State government, which is to the. benefit of 

all taxpayers. 

Another way to approach the Boise Geothermal price is to examine 

their analysis in greater detail, specifically to decide whether their 

cost projections are supportable. Possible changes in their costs, will 
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show up in the possibility of lower prices. 

One specific suggestion is to extend -the debt service cost from 

15 years to 30 years to allocate that cost more realistically over the 

life of the project. Such a change, which might cause cash flow problems 

in the first few years, would reduce debt service from $682,000 per year 

to about $530,000, resulting in a decline in average cost per 100 ft."̂  

from 87.8<J: to 76.5<:, a 13 percent decline. 

Boise Geothermal included retrofit costs, for 4 state buildings 

and 6 private buildings, in the overall project cost. While it is 

possible to include retrofits and charge for them in the water rates, 

since we have used retrofit costs in our analysis of a state system, 

we might delete them from Boise Geothermal's costs. Taking out all 

retrofit costs reduces the amount to be financed by $794,000 and cuts 

yearly debt service to $580,000, resulting in a decline in costs.from 

87.8* to 84.7* per 100 ft.^. 

Another possibility for reducing cos-t would be to cut out depreci­

ation, $256,000 per year. This would result in a decline in cost 

from 87.8* to 68.8* per 100 ft.-̂ . However, in later years it would 

leave the burden of replacement of the system entirely on users at 

that time. 

A closer look at pumping costs, still to be undertaken, offers 

little hope for significant savings since energy cost represents only 

9.7% of yearly costs for Boise Geothermal. 

Changing the debt service to 30 years, excluding retrofit costs 

and cutting out depreciation, if all pursued together, have the 

potential of reducing the Boise Geothermal public cost from 87.8* to 

the vicinity of 50* per 100 ft.^. These major changes all need to 
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be examined more closely as to their actual feasibility. (Even a cut 

in cost from the 87.8* to 75* would result in roughly a 50 percent 

increase in savings for the State.) 

What is needed at this juncture is detailed negotiations between 

the State of Idaho and representatives of Boise Geothermal to determine 

which of these changes are feasible as ways of reducing the cost to 

the State of purchasing water from Boise Geothermal. 

There is a wide range of possible rates below 87.8*. It is in 

the State's interest to reduce that rate as far as possible. However, 

further discussion and careful analysis is required before specifying 

a price which is right for both parties. Also, it is in the interest 

of both parties to keep the cost for buying geothermal water to its 

minimum level. 
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TIME PHASE PROJECT PLAN 

INTRODUCTION 

The function of the time phase project plan is twofold. 

1) The plan shows the complexity of historical actions which have 

brought the Boise Geothermal Project to its present state. 2) The 

plan also shows what tasks must be completed and the projected time­

table for the tasks necessary for the Boise Geothermal Project to 

come on line by the 1983 completion date. 

( • • 

HISTORICAL TASK TRACKING 

The development of geothermal resources in the Boise area 

occurred as early as 1890. The Warm Springs Water District geothermal 

heating system has been continuously providing geothermal heat to 

as many as 400 customers since the turn of the century. The histori­

cal chronology presented in this report does not attempt to show all 

the history of geothermal development in Boise. The tasks that are 

discussed are the principal management tasks that have occurred 

since 1973. In 1973, a resurgence of interest in geothermal develop­

ment occurred with the advent of rising energy prices. 

The historical chronology begins with then-Governor Andrus 

requesting aid from the Energy Research and Development Adminis­

tration to determine the feasibility of supplying the State Capital 

Mall with geothermal fluids for space heating. The Idaho National 

Engineering Laboratory completed a design and cost analysis study 

on retrofitting the Capital Mall and conducted exploration drilling 

in the Military Reserve Park area. The resulting report to the 

Governor concluded that no major resource or engineering difficulties 
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exist that would prevent the project from being completed. The 

report did recommend further research through a demonstration project. 

Governor Andrus then obtained funds from th.e Pacific North­

west Regional Coiranission for a demonstration project. The PNRC 

project has resulted in two major state office buildings,, the 

Idaho Agriculture Health Laboratory and the Department of Agriculture 

Building, being successfully heated with geothermal heat. A third 

building, the Labor and Industrial Services Building, is currently 

being studied for retrofit to geothermal heat under the PNRC 

sponsored program. 

The original INEL study also stimulated involvement of the 

City of Boise which conducted two years of development study and 

planning under grants from the Energy Research and Development 

Administration. These studies resulted in a joint application by 

the Warm Springs Water District and the City of Boise for a grant 

from the Federal Department of Energy to cost share an extensive ; 

expansion of the geo'thermal district heating system. The new Boise 

geothermal project would heat the Capital Mall, the Central Business 

District and expand the residential system. Appendix A lists 

the historical and projected tasks that are necessary for a success­

ful completion of this project. Figure 3 displays these tasks as 

a function of time and shows the interconnections between the various 

tasks. 

PROJECTED TASK TRACKING 

A number of institutional and logistical tasks will be necessary 

over the next three years in order to complete the geothermal project 

by the projected 1983 date. Thxee major development activities must 
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occur in a parallel sequence between now and 19-83: 1) The -r'etrotit 

of the Capital Mali-, 2) The rebuilding of the Warm Spring's Water-

District System^ and 3) The cohstruction of the Bbise City geotheirmai 

system. 

Capital Mall Retrofit: 

The State of Idaho first ihitiated a program tb assess the geo-

thfermal heating potential in 1973. "The initial "studies resulted 

in two exploration wells, a retrofit ehgineerihg study and a pilot 

demonstration. The completion of the Capital Mall geothermal 

project depends upon the timeliness of the constructibn procesis 

over the next three years. 

In February, 1979, the Idaho Legislature apprbpriat'ed $190,000 

to retrofit the Capital Mall to ge'bfehermal heat. In brder for the 

retrofit to begin by 1981, the State must start its administrative 

procedures by October^ 1979. Thfe first majbr ab'tibn by the State 

would be a request tor proposals tb 'cbmplete thfe necessary systems 

engineering. This will rfequire the approval of the Permanent 

Building FUnd, This action could take up to four months to complete. 

The actual engineering and systems design cbuld be completed within 

eight months of the contract date. A major result of this study 

will be a more exacting cbst estimatfe. i 

With a more defihitive cost estimate, thfe Departmfent of Adminis­

tration, Division bf Public Works, cbuld, if necessary, request 

additional funds from the Peirmanent Building Fund for the Capital 

Mall Retrofit. This action woiild require legislative apprbval; 

The engineering and cost estimate study must be completed by 

October, 1980, in brder for additional funding requests to bfe included 
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in the 1981 budget appropriation. 

The actual retrofit cons-truction must occur during the warmer 

spring and summer months. The construction period should occur 

sometime between April and November, 1981» Because of the size 

of the project and th.e design of -the present heating system, it is 

realistic that only half of the Capital Mall would be retrofitted 

during the 1981 construction season. The remaining buildings would 

be retrofitted during the 1982 construction season. This would bring 

the entire Capital Mall "on-line"' during the 1982-83 heating season. 

The projected cost of heating the Capital Mall with natural gas 

for 1982 is $272,156, The estimated operation cost for the geothermal 

heating system for the same period at $.878/100 cf, of water is 

$213,202. When the amortized retrofit cost of $20,841 is included, 

the yearly cost savings to the State is estimated at $38,113, 

By retrofitting to geothermal heat, approximately 774,036,000 

cubic feet of natural gas per year will be conserved. This is 

equal to 13,362 barrels of oil per year or the water and space 

heating needs of approximately 500 homes in Idaho. By the year 

2001, natural gas savings will have totaled 14.7 billion cubic 

feet of gas which is equal to 253.4 million barrels of oil. 

Warm Springs Water District Rehabilitation: 

The Warm.Springs ̂ T̂ater District owns its facilities. These 

include the two existing geothermal wells, pumps, associated 

controls, geothermal pipeline, valves and distribution piping. 

Major portions of this system are over forty years old. The entire 

system will be rehabilitated over the next three year period. 

The rehabilitation program will include refurbishing the existing 

wells and pumps and replacing the present main transmission line. 
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The rehabilitation of the Warm Springs Water District will 

begin with the rebuilding of the current production wells and 

the drilling of a third production well. Refurbishing and expanding 

the Warm Springs water District wells is projected to occur in the 

summer months of 1979. The new wells should be on line by October, 

1979, in time for the heating season. Construction of the new 

pipeline will begin the following spring in April of 1980, This 

activity must be completed by October, 1980, in time for the 

heating season. Rehabilitation of auxiliary lines and construction 

of new expansion is expected to occur during the summer months of 

1981 and 1982. 

Boise City Geothermal System: 

The unified development of the Boise geothermal resources 

will include the development of a new well field and distribution 

system by the City of Boise, Development of this system should 

occur in parallel with the retrofit of the Capital Mall and -the 

rehabilitation of the Warm Springs. Water District. It is the 

city geothermal system which is projected to deliver thermal water 

to the Capital Mall, The timeliness of the Capital Mall retrofit 

is based on the projected construction schedule of the Boise City 

Geothermal System. 

The construction of the Boise City geothermal system will begin . 

in the fall of 1979 with the. drilling of two production wells. The 

production drilling is projected to occur between November, 1979 

and March., 1980, This drilling activity should begin.as soon as 

the warm Springs Water District drilling is completed in October, 1979.* 
/ 
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This will allow for continued operation of the drilling rig without 

interruption which will keep mobilization cost to a minimum. The 

drilling of injection wells for a disposal system is projected to 

begin in April, 1980, as soon as the drilling equipment is available 

from the production drilling phase. The disposal wells will serve 

both the Warm Springs Water District and Boise City geothermal 

systems. 

Pipeline construction is projected to occur in two phases. 

The first phase will involve the construction of the pump station 

and main service line to the Capital Mall and the Central Business 

District. This phase is expected to begin by June 198Q and continue 

through November 1980 when winter weather could slow construction. 

The second phase of construction is projected for the spring of 

1981. Construction should begin by March 1981 and be completed 

by October 1981. Phase IT construction will include connecting 

buildings to the system and interconnecting the Boise mainlines and 

disposal lines with the Warm Springs Water District lines. The 

combined mainlines would serve the Central Business District. Waste 

water pipelines from both systems are interconnected to common 

disposal wells. 

Critical Parallel Task: 

A timely unified development of a Boise geothermal diistrict 

heating system depends upon parallel completion of several critical 

tasks by the State of Idaho, the City of Boise and the Warm Springs 

Water District, Critical to the timetable for retrofit of the 

Capital Mall is the expected delivery date of the Boise City 

geothermal system. The state could begin the engineering and 
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construction process as early as October, 1979. The incentive for 

an aggressive retrofit program by the State is an early target 

date for delivery of geothermal water. Based on a projected delivery 

date of summer 1981, the State must begin bid request for engineer­

ing by October, 1979, in order for retrofit construction to be 

completed by the delivery date. 

Critical to the timely completion of both the Warm Springs 

Water District and Boise City geothermal projects is the coordinated 

planning of drilling activities. Drilling activities should,be 

scheduled such that when drilling has been completed at one site, 

the rig can be immediately moved to the next location. 

The Warm Springs Water District wells are projected to be 

refurbished first. Drilling activity at the Districts well field 

must occur during the siammer months to minimize the inconvenience 

to present customers of the District. A third production well will 

be drilled after the old production wells are refurbished. 

Drilling by Warm Springs Water District should be completed by 

November, 1979. 

Upon completion of drilling at the District"̂ s well field, the 

drill rig could then be moved to the site of the Boise City well field. 

Drilling at this site could continue through the winter. Successful 

completion of the Boise City wells should occur by March or April, 

1980. The drilling would then be moved to the site of the injection 

wells. Completion of at least one injection well must occur by 

September, 198Q, in order to inject fluids from the refurbished 

Warm Springs Water District system. 

The projected drilling program calls for drilling three new 

production wells, the refurbishing of two current wells, and drilling 
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two injection wells at three well field locations over an 18 month 

period. Well depths of approximately 1,500 feet are anticipated 

for production wells and 1,000 feet for injection wells. Planned 

coordination of the drilling program will reduce cost due to delays 

and reduce the mobilization and demobilization cost of drilling. 



1-32-

REFERENCES 

Agribusiness Geothermal Energy Utilization Potential of" Klamath 
and Western Snake River Basins, Oregon. 

"Drilling for Geothermal Resources. Rules & Regs.". Idaho Dept. 
of Water Resources, June, 1978. 

"Feasibility/Conceptual Design Study for Boise Geothermal Space 
Heating Demonstration Project Building Modifications." 
L.E. Donovan & A.S. Richardson,Aerojet Nuclear, September, 
1975. 

"Feasibility Review for Geothermal Conversion of Existing H & V 
Systems on the Boise Geothermal Space Heating Project." 
L.D. Torgerson, A.S. Richardson, Aerojet Nuclear Co., 
September, 1975. 

Geothermal Energy. 
H. Chrxstopher, H. Armstead, 
E. & F.N. Spon Ltd., London, 1978. 

"Geothermal Energy Systems Plan for Boise City". 
Energy Office, Boise City, January, 1979. 

"Geothermal Space Heating Project Involving Idaho State Owned 
Buildings in Boise, Idaho." 
Aerojet Nuclear Co., March 10, 1975. 

"Natural Gas Supply Requirements for the State of Idaho". 
Dames & Moore, San Francisco, November, 1977. 

"Preliminary Plan for Boise Geothermal Energy System". 
City of Boise Energy Task Force, April, 1977. 

"Report to the Idaho Governor - Project Summary for the Boise Space 
Heating Project". R.C. Schmitt, L.E. Donovan, S.G. Spencer, 
J.G. Kelly, R.C. Stoker,' April, 1976. 

"Well Construction Standards Rules & Regs., Idaho Dept. of Water 
Resources", June, 1978. 



1-33-

PERSONAL COMMUNICATIONS 

Stephen Allred, Director, Idaho Depar-tment of Water Resources, 
March, 1979. 

John Austin, Principal Engineer, Boise Geothermal Project, 
CH2M-HILL Engineering, March, 1979. 

Robert Griffiths, Consulting Engineer, Warm Springs Water District, 
March, 1979. 

Ken Hall, Administrator, Division of Public Works, State of Idaho, 
April, 1979. 

Phil Hanson, Director, Boise Geothermal Project, April, 1979. 

Nathan Little, Engineer, Boise Geothermal Project, CH2M-HILL, 
April, 1979. 

Mike Merz, Consultant Economist, Boise Geothermal Project, Boise 
State University, May, 1979. 

Dorothy Mott, Secretary, Warm Springs Water District, April, 1979. 

Lee Post, Boise City Energy Office, April, 1979. 

Rich Trembley, Research Analysis, Department of Administration, 
State of Idaho, June, 1979. 



1-34-

APPENDIX A 

BOISE TIME PHASE PROJECT PLAN 

GEOTHERMAL PROJECT TRACKING 
CHRONOLOGY 

Boise State Lease Apprication Activities 

1.0 Boise State University prepares lease application for 
Military Reserve Park 12/73; application filed 3/29/74. 

1.1 BLM issues BSU a special land use permit for exploration 
drilling 3/75. 

1.2 BSU Special Land Use Permit expires 8/76, 

1.3 Act of Congress deeds property to City of Boise. 
All further lease application action terminated 10/78, 
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BLM Activities 

2.0 BLM receives Boise State University Geothermal Lease 
Application for Boise Barrack Property 3/29/74. 
Begins lease review process with U.S.G.S. 

2.1 BLM issues Special Land Use Permit to BSU for exploration 
drilling 3/75. 

2.2 BLM begins environmental review of lease area 3/75. 

2.3 USGS begins KGRA review 3/75, 

2.4 USGS recommends Fort Boise Barracks as a KGRA 10/76, 

2.5 BLM suspends consideration of BSU lease application uritil 
ERDA/BSU drilling and reservoir testing program is com­
pleted 10/76. 

2.6 BLM issues EAR for BSU lease application 3/77. 

2.7 Senator Church, at Boise City's request, introduces legis­
lation to transfer ownership of Ft. Boise geothermal 
rights to the City. 4/78 

2.8 Congress deeds mineral and geothermal rights to Military 
Reserve Park and Boise Barracks to City of Boise, termi­
nating any further Dept. of Interior action 10/78. 
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ERDA/DOE Activities 

3.0 ERDA receives request from Governor Cecil Andrus for 
assistance in assessing the potential for geothermal 
resource development in Boise to heat the Capitol Mall 
and Boise State University 11/73. 

3.1 ERDA awards INEL contract to provide resource exploration 
and engineering studies 3/74 cooperative with BSU. 

3.2 Resource Assessment begins, geophysical surveys 3/74, 

3.21 Drilling Permits applied for 11/74, 

3.21.1 Drilling and special use permits acquired 3/75. 

3.22 Exploration drilling begins 3/75, 

3.23 Exploration drilling ends, permits expire, two wells 
successfully completed, 350 meter 170°F. 3/76. • 

3.3 Engineering Assessment by INEL of Capitol Mall and BSU 
begins 3/74. 

3.31 INEL issues engineering feasibility report on geothermal 
heating the Capitol Mall and Boise State University 10/75. 

3.4 Final report to Governor Cecil Andrus, recommends further 
study through demonstrated use. 4/76. 

3.5 Pump test by INEL of Beard and BLM wells 3/78. 
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State of Idaho Activities 

4.0 Governor Cecil Andrus creates the Idaho Office of Energy 
and requests aid of ERDA in assessing the geothermal 
potential of Boise for spaceheating the Capitol Mall and 
Boise State University 11/73. 

4.1 Governor Andrus/Idaho Office of Energy apply to PNRC for 
funds to convert the State of Idaho Agriculture and Health 
Laboratory to geothermal heat using existing Warm Springs 
Water District geothermal heat 4/76. 

4.2 PNRC awards Idaho Office of Energy a $300,000 grant to 
retrofit the Ag-Health Lab and continue engineering and 
environmental studies 6/76. 

4.21 Idaho Office of Energy awards CH2M-HILL contract for 
engineering design and studies 6/76. 

4.22 Idaho Depar-tment of Water Resources and CH2M-Hill begin 
an environmental review of water disposal problems 
report issued 12/76. 

4.23 Negotiate Water Contract with Warm Springs Water District 
for 400 gpm maximum interceptable flow at $.45/100 cf., 
for first two years. Price can then rise to $.50/100 cf. 
until 1980 and rise to $.55/100 cf. after 1985. 7/76 
thru 2/77. 

4.24 Disposal permits obtained from Idaho Depar-tment of Health 
and Welfare, Division of Environment, and U.S. Army Corps 
of Engineers for surface disposal in the Boise River. 
Action begins 4/77, end 12/77 

4.3 Construction of Heating System begins 2/77. 

4.4 Ag-Health Lab put on geothermal system 9/77. 

4.5 Continued Engineering Design for new Depar-tment of 
Agriculture Office Building next to the^Ag-Health-Lab. 
System design for geothermal heating by CH2M-HILL. 

The new office building will use the same heat exchanger 
as Ag-Health Lab. Also monitoring of system and instru­
mentation design by University of Idaho Chemical Engineer­
ing Department 9/77. 
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State of Idaho Activities CContinued) 

4.51 Report on first year's .monitoring and engineering design 
completed on new Department of Agriculture Office 
Building 10/78. 

4.51.1 Continued Engineering Studies and systems design and monitor­
ing. Retrofit studies of Labor and Industrial Services 
Building 10/78 thru 10/79. 

4.51.2 Negotiation with Warm Springs Water District for a firm 
50 gpm to heat Health Lab and Depar-tment of Agriculture 
Office Building. 

4.52 Report on 78-79 year and recommendations regarding geothermal 
retrofit of Labor and Industrial Services Building, 
Repbrt issued 10/79. 

4.53 Engineering design of geothermal conversion of the Labor 
and Industrial Services Building. 10/79 thru 1/80. 

4.54 Installation of geothermal heating system at the Labor 
and Industrial Services Building 2/80 thru 7/80. 

4.54.1 Contract negotiations with WSWD for additional firm supply 
for the Labor and Industrial Services Building. 

4.55 Labor and Industrial Services Building is connected to 
the new Warm Springs Water District mainline. Building 
goes on geothermal heat 10/80. 

4.6 Environmental Monitoring program to analyze discharge of 
thermal water is established by Idaho Office of Energy and 
Boise State University 9/77.' 

4.61 Report Issued 10/78 (No environmental problem/indicated), 

4.7 Construction of new Depar-tment of Agriculture Office 
Building begins 10/78. 

4.8 Idaho Depar-tment of Agriculture Office Building goes on 
geothermal heat 4/79. 

4.9 Idaho State Legislature passes $190,000 appropriation to 
retrofit State buildings to geothermal heat 2/79. 
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State of Idaho Activities (Continued) 

4.91 Engineering Design and cost estimate for geothjermal 
heating system at the Capitol Mall. RFP for Systems 
Engineering, Building Fund Committee approval 10/79^ 

4.92 Engineering of heating system begins 2/8Q ends 1Q/8Q. 

4.93 Construction bids are requested and evaluated 11/80 
thru 1/81. 

4.94 The Department of Administration, Division of Public 
Works, request additional funds from the Permanent 
Building Fund for the Capitol Mall retrofit Cif necessary) 
1/81 thru 3/81. Legislative approval necessary. 

4.95 Retrofit Construction on West half of the Capitol Mall 
begins 4/81 and ends by 11/81. 

4.96 Retrofit construction of east half of the Capitol Mall 
begins 4/82 and ends by 11/82. 
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Warm Springs Water District Activities 

5.0 Creation of WSWD from Old Boise Water Corporation 1970 
System currently serves 170 customers. 

5.1 Warm Springs Water District negotiates a contract with 
the State of Idaho for 400 gpm at $.45/100 cf. of water 
for the first two years $.50/100 cf. for the next 1980-1984, 
$55/100 cf. thereafter 84. Contract negotiated 6/76 thru 
1/77. 

5.2 Warm Springs Water District negotiates a joint powers 
agreement with the City of Boise for the purpose of 
jbintly applying for funds from the DOE/PON program 
9/77 thru 5/78. 

5.3 Rebuild Warm Springs Water District Wells #1 and #2 
4/79 thru 9/79. 

5.4 Design WSWD #3 well, 4/79 thru 8/79. 

5.5 Drill WSWD #3 well, 9/79 thru 10/79. 

5.6 Pump test well #3 well, 10/79 thru 12/79. 

5.7 Design Pipeline for new WSWD mainline 9/79 thru 11/79. 

5.8 Design of pump station for new wells and pipeline size 
begins 1/80 and ends 4/80. 

5.9 Construction of pump station and new main pipeline for 
Warm Springs Water District begins 4/80 and ends by 10/80. 

5.91 New WSWD Mainline is on line and Labor and Industrial 
Services Building is hooked up to this line 10/80. 

5.92 Auxiliary lines for WSWD system are rebuilt 4/81. 

5.93 New pipeline expansion to accommodate subdivisions 
4/82 thru 10/82. 
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Boise City Activities 

6.0 Boise City applies for-ERDA funding for City geothermal 
planning 11/75, 

6.1 ERDA awards $71,502 to Boise City for Phase I planning of 
geothermal project 10/76. 

6.2 Phase I planning begins 10/76, Phase I is a study of the 
legal and institutional ramifications of geothermal develop­
ment within the city limits. Phase I end in 11/77, 

6.3 ERDA awards $141,848 to Boise City for Phase II planning 
beginning 9/77. Phase II planning includes a continuation 
of Phase I institutional studies and an environmental and 
resource assessment. Phase IT ends 10/78. 

6.31 City of Boise negotiates a joint powers agreement with 
Warm Springs Water District for the purpose of jointly 
applying for funds from the DOE/PON program 10/77 thru 6/78, 

6.32 EDA funds applied for by the City of Boise 8/78. 

6.4 City of Boise applies for water rights 4/78, Two appli­
cations for a total of eight well sites in Military Reserve 
Park and Camelsback Park. Application was for 12 cfs. 
from five wells in Military Reserve Park and 8 cfs. from 
three wells in Camelsback Park. 

6.5 Boise City Council asks Sen. Frank Church to introduce 
legislation to Congress -to transfer the geothermal rights 
of Military Reserve Park to the City of Boise .3/78. 

6.6 City of Boise request right-of-ways for pipelines from 
Ada County Highway District 8/79 thru 11/79. 

6.7 City of Boise applies for production drilling permits from 
Idaho Department of Water Resources 7/79 thru 10/79.' 

6.71 City of Boise applies for injection well permit from Idaho 
Departments of Water Resources and Health, and Welfare 
7/79 thru 10/79. 

6.8 EDA funds Boise City $500,000 for geothermal development. 
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PON/Boise Geothermal Activities 

7.0 PON Proposal written by City of Boise under a joint powers 
authority with Warm Springs Watfer District. PON submitted 
by Boise Geothermal on 7/78. 

7.01 DOE notifies City of Boise of PON award on 10/78. 

7.1 DOE and Boise Geothermal conduct contract negotiations 
from 10/78 thru 3/79. 

7.2 Environmental and Resource Assessment on Boise City 
geothermal well fields conducted 3/79 thru 7/79. 

7.3 Market Study of proposed Boise geothermal expansion 
3/79 thru 10/79. 

7.31 Rate study of proposed systems begin 4/80 thru 9/80. 
I 

7.4 Exploration drilling of Boise City production wells #1 and 
#2 begins in 11/79 thru 3/80. 

7.5 Pump testing of Boise City production wells begins 3/80 
thru 5/80. 

7.6 Total system design occurs from 8/80 thru 10/80. 

7.61 Engineering design of pumps and pipelines for Boise City 
System begins 5/80 thru 11/80. 

7.62 Drilling of injection wells begins no sooner than 3/80 
and ends by 8/80. 

7.7 Letting of bids, selection of contractor and pipeline 
construction for Boise City System begins 6/80 and con­
struction continues thru 11/80. 

7.8 Pipeline construction finishes and interconnections to 
buildings and feeder lines and collection lines 3/81 
thru 9/81. 
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7.81 Boise City System begins service to East, Capitol Mall and 
inte-̂ connects with Warm Springs Water District System 
10/81, 

7.9 Pipelines are extended into the new CBD Shopping Mall 
with construction beginning 2/82 and completed by 8/82. 
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RECOMMENDATIONS 
\ 

1 ) It is recommended that: . . t - r ' 

The Depar-tment of Administration renegotiate an uninterruptible 
contract for the Agriculture Health Lab with Warm Springs Water 
District. The present contract allows for an allocation up to 
400, gpm on an interruptible basis. The State should secure an 
uninterruptible flow of 50 gpm minimum for the Agriculture Health 
Laboratory and Agriculture Office Building geothermal system. 
The current system has a natural gas boiler for backup. The capacity 
of this boiler will be exceeded by the demands of these buildings 
if an interruption of geothermal flow were to occur during a peak 
heating need. These negotiations should occur prior to the 
1979-1980 heating season. 

2) Heliminary design and economic analysis of a geothermal retrofit 
of the State Industrial Administration Building indicates a.retrofit 
is warranted. Estimated retrofit cost is $88,600. Assuming a cash 
payment for the retrofit and using current warm Springs Water 
District rates of 55*/100 ft.-^, a payback of 9 years can be expected. 
Using the Boise City rate of 87.8*/100 ft.^ a payback period of 
13 years can be expected. It is recommended that a tentative time 
schedule and a detailed cost analysis be developed for geothermal .. 
retrofit- In order for retrofit of the Industrial Administration to 
be completed by the 1980-81 heating system a more exacting design 
and cost estimate process should begin by October, 1979. 

3) It is recommended that: 

The Depar-tment of Administration, Division of Public Works, should 
prepare a legislative budget appropriation request for the permanent 
building fund for retrofit of the Industrial Administration Building, 
to be considered by the 1980 Legislature. 

4) It is recommended that: 

The Depar-tment of Administration should seek to negotiate a contract 
with Warm Springs Water District for future delivery of geothermal 
fluids to the'Industrial Administration Building, The rehabili­
tation of the Warm Springs Water District wells and pipelines should 
be completed by October, 1980. A timely retrofit of the Industrial 
Administratibn Building would allow it to be one of the new hook-ups 
to the Warm Springs Water District system. The expansion of the 
District's system will be limited to available flows. Early nego­
tiations could result in a firm uninterruptible contract while 
allocations are still available. Approximately 160 gpm is the esti­
mated flow ratfe needed for the Industrial Administration Building. 

5) A key element to a successful retrofit of the Industrial Administration 
Building is the disposal of the spent thermal fluids. The most 
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attractive disposal method is to discharge the spent geothermal 
water directly into the Boise City Canal, which runs behind the 

. building. It is recommended that the Department of Administration 
should hold formal discussions with the Boise City Canal Board of 
Directors to arrange an agreement for this type of discharge. 
Further contact at the appropriate time would be made by contacting: 

Boise City Canal Company Board of Directors 
C/o L.D. Holsinger . 
4747 Glenwood; Suite 203 
Boise, Idaho 83704 

6) In order for a timely completion of the Capital Mall retrofit to 
coincide with the projected completion of -the Boise City Geothermal 
System, it is recommended that the Depar-tment of Administration, 
Division of Public Works, should issue a RFP for design and 
engineering of the retrofit by August or September of 19 79. The 
results of this design analysis should exact the cost estimate for 
the retrofit. Engineering design should be completed by 
October, 1980. Retrofit construction could be completed on at 
least the west half of the Capital Mall by the October, 1981 
delivery date of the Boise City geothermal pipeline. By beginning 
the engineering design process by late 1979 an exact cost estimate 
will be available by late 1980. If additional funds are necessary, 
then the Depar-tment of Administration could seek further appropri­
ation from the 1981 legislature. 

7) It recommended that: 
r 

The Depar-tment of Administration should immediately enter into 
informal discussions with the Boise Geothermal Group. These 
informal discussions will aid in coordination of time tables 
between the State and the City. If negotiations for delivery of 
geothermal fluids result from the informal discussions it is the 
recommendation of this report that negotiations must include 
detailed consideration of the propriety of Boise Geothermal's 
projected cost structure, with emphasis on ways in which the 
cost can be reduced from the quoted price of 87.8*/100 ft.-^. 
A price in the range of .75* would result in a 50% increase 
in savings for the State over the suggested 87.8* price. 
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WEISER HOT SPRINGS, IDAHO 

SITE SPECIFIC DEVELOEWENT ANALYSIS 

PREFACE 

Weiser Hot Springs has been identified by the Idaho Departanent 
of water Resources as a poten-tial geothermal resource site wi-th a poten­
tial resouroe tenperature between 90° C (194° F). The Idaho Office of 
Energy has identified this si-te as a high potential location for develop­
ing geothermal resources for industrial applications at a new industrial 
park. This site has significant po-tential for locating a geothermal-
ethanol li^rid plant and o-ther agricultural processing facilities. 

The Weiser Hot Springs site was selected for site specific develop­
ment analysis because the site lias a nuntoer of geogr^shical aspects 
which are critical locational criteria for industrial development. The 
geothermal prospect is located close to -the sta-te's major east-west 
railroad, a natural gas pipeline, major power transstiissiCTi lines and the 
interstate freeway. These s\:53port facilities are necessary for industrial 
development and with the unique combination of a nearby geothermal energy 
source, the Weiser site is logical loca-tion for a new geothermal-indus-
trial park. 
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1.0 INTRCPUCTION 

A site specific develĉ xnent plan is a qualitative and quantitative 
analysis of technical, economic, environmental and ins-titutional factors 
which influence the scale and timing of geothermal developnent. The plan 
is based on current information available in the. literature and reflects 
the intent of private develĉ xnent in-terest in the Wteiser area. Re­
source data for the Waiser site was provided by the Idaho D^)artment 
of water Resources and the U. S. Geological Surv^. A review of all cur­
rent available sodLo-econcmic data and technical papers on geothermal 
industrial utilization was ccaiducted to determine the types of industrial 
process which could be sv^ported frcm local raw products.. State policies 
and local planning reports were reviewed to determine the ins-titutional 
factors effecting developnent. 

The Weiser Site Specific Developnent Plan describes the insti-tutional, 
logis-tical and econcmic parame-ters vrfiich will effect the developnent of 
a new industrial park based on geothermal energy. The develcpnent concept 
involves locating one or vcore industrial facilities at the railroad located 
4,877 meters (16,000 feet) south of the proposed well field. 

The resource tenperatures are expected to range from a minimum of 90° C 
(194° F) to a maximum of 140° C (284° F) based on the geochemistry of the 
water. The types of processes considered for the industrial park were 
based cm local and regional raw products. The types of processing en-
'visioned are: pota-to starch, e-thanol distillation, com canning and proc­
essing, and onion dehydration. 

2.0 STTE DESCRIPTION 

2.1 Location: 

Weiser Hot Springs is located ̂ >proxima-tely 10.5 km (6.5 miles) 
west of the town of Wfeiser, Idaho, in Washington County. Washington 
County is located in the southwes-tem part of the State of Idaho. The 
Snake River flows along its wes-tem border and segara-tes the county from 
the neighboring State of Oregon. Nfeighboring counties are Adams Cotmty 
-to the north. Gem County to the east and Payet-te Coimty to the south, 
(see Figure 2.1) 

The Weiser Hot Springs geothermal site is located along the 
northern riargin of a prime agricultural area known as the Wast Weiser 
Flat. The site is located two miles noirth of the Union Pacific Railroad 
mainline between Portland and Salt Lake City. The principal highway through 
Wfeiser is U. S. 95, the major north-south traffic carrier in Idaho con­
necting Lewiston with Boise. U. S. 30N connects Waiser with I 80N which 
is located 24 km (15 miles) west of the ccnmunity. Pigiire 2.2 is a si-te 
map of the Weiser Hot Springs geothermal prospect and the potential indus­
trial park. 
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FIGURE 2.1 

Site Location Weiser Hot Springs 

IDAHO 
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Pig\ire 2.2 Weiser Hot Springs Si^te Map 
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2.2 Danographics; 

The estimates of the future peculation of the county and its 
popiiLaticai centers are made on the basis of past trends. Many changes 
in circumstances, especially in eooncmic conditions, can change these 
trends. The local city and county population changes can vary from the 
experience of a larger area, such as the s'tate. However, the usual 
situation is for the smaller area to follow a pattern set by the larger 
region. The estimates for W&shingtoi Coun-ty are related to the state 
es-timates and assiJiptions for these are discussed below. 

Three estimates, high, medium and low, were made for the pop­
ulation of Idaho until 1990. All of these are based on published 
estimates irade by the Census Krreau. 

The projected estimates for Washington Oaunty are based upon 
the medium series of es-timates of the s-tate popxiLation. Growth in the 
county is predicted to concentrate in and around Weiser. Since small 
-towns, which function largely as si:?ply centers for agriculture, 
tend to decline as agriculture becomes more mechanized, Midvale and 
Cambridge will shew modest trends. Growth in these small towns depends 
on factors other than demogiraphic situation. It must be understood that 
a new industry or a better highway system connecting to an area provides 
a new life for such places. 

The population projections (Table 2.3) are projections of a 
range of population at ten and twenty-year intervals, 1980 - 1990, 
using the 1970 Census as the popialation base. 

In sunmary, Washington Coimty represents a rural county which 
will continue to grow, and in this growth will become more urban. The 
preference for a rural residence will allow for some growth in small towns 
and country-sides by persons whose incomes are urban-based. The town of 
Waiser has the greatest potential for industrial develcpnant. , Table 2.4 
lis-ts the population of the Labor-Drawing area of Weiser, Idaho. Table 
2.5 lists the current statis-ticfe concerning labor force within the proposed 
market area of the Weiser industrial si-te. 

2.3 Economy of Site Area: 

Washington County econcmic acti-vities were analyzed -to provide a 
working knowledge of 'the present and past eooncmic base, as well as to 
estimate the type of future activities vdiich could occur. Washington 
Coun-t̂  has had an increasing econony in terms of total nuiiiDer of persons 
enployed and the peaxsntage of -total personal inocroe generated. The 
Wfeiser area's economy depends primarily on farm products of various kinds^ 
Principal crops grcwn include alfalfa, com, grain, sugar beets, onions, 
and forage, but lives-took production, including range and feed lot op­
erations are the largest income producers. 

II-5 



TABLE :2.3 

PQPULATIGN TÊ ENDS AND PROJECTICNS 

WASHXNGTCXI COUNTY 

Midvalfi 

Weiser 

Washington 
County 

^Washington 
County 

Actual Popula-tion 
1950 1960 1970 

354 

231 

3,961 

8,576 

8,576 

473 

211 

4,208 

8,378 

8,378 

383 

176 

4,108 

7,633 

7,633 

May 
1976 

451 

185 

4,607 

8,485 

Projections 
(1970 Base) 

1980 1990 

402 

. 185 

4,313 

8,337 

7,050 

421 

194 

4,518 

9,907 

6,700 

Source: Idaho D^jartment of Water Resources - Pcpula-tion and E^lcyroent 
Forecast, State of Idaho, Series 2 Projections 1975-!2000 

*Bonneville Power Administration Projection 
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TABLE 2.4 

1970 POPULATION QF THE PRIMARY 
LAB0R-DRAWIN3 AREA QF WEISER, IDAHO 

Projected 

IDAHO 
Adams County 

Council 

Canyon Coimty 
Caldwell 
Greenleaf 
Melba 
Middleton 
Nattpa 
Nbtus 
Parma 
Wilder 

Gan County 
Etimett 

P a y e t t e County 
Frt-iitland 
New Plymouth 
Payet-te 

V'SJashington Coun-ty 
Cambridge 
Midvale 
Waiser 

ORBOraJ 
Malheur Cbunty 

Ontar io 
Nyssa 
Vale 

Baker Cbun-ty 
Hunt-ington 

Dis tance 
\ 

112 km (70 mi . ) 

25.7 km (16 mi . ) 

25 km (13 mi.) 

45 km (28 mi . ) 

30.5 km (19 mi . ) 

33.7 km (21 mi.) 

PopiiLation 

2,877 
899 

61,288 
14,219 

323 
197 
739 

20,768 
304 

1,817 
748 

9,387 
3,945 

14,390 
2,063 

968 
4,521 ^ 

7,633 
383 
211 

4,108 

23,169 
6,523 
2,620 
1,448 

14,919 
580 

Pecu la t ion - 1990 

4,660 

109,900 

' 

16,850 
' 

18,76d 

13,660 

28,200 

17,500 
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2.4 Elements of the Area Eooncny: 

Percent of average monthly unenployment - 1976 

Jan. 13.9% Fds. 12.8% Mar. 12.5% P^r. 9.7% May 7.6% Jun. 6.1% 
J u l . 8.7% Aug. 6.8% S ^ . 5.4% Oct. 4.8% N o v . O f Dec, 97W 

Percent of labor force unarployed: 1970: 5.7% 1972: 7.1% 

1975: I03% 1976; C ^ 

Month and percentage of highest xmenployment: 1975: Jan. 19,1% 1976: Jan, 13.9% 

Month and percentage of lowest unenplpyrrent: 1975: Oct. 5.5% 1976: Qct- 4.8% 

Percent of females (16-t-) in labor force: 1960 (14+); 33.8% 1970: 34.1% 

1967 

13T 

"TDT 

"To 
"19S" 

Ehploynent (B.E.A. data) 1967 1970 1974 

Total aiployment 2,703 2,828 3,?44 
Farm proprietors ' '654 631 6Q4 
Non-farm Pr tc r i e to r s 384 420 454^ 
Vfege and salary enployment: 

Federal c iv i l i an 68 49 53 
Mil i tary 4 4 
State & local 

, Maniif acturing 
Mining 
Construction 
Trans., Comm. & Pub, Util. 
Trade 
Finance, Insurance & 
Real Estate 

Services 
Other 
Farm 247 244 244 

4 
373 
71 
(D) 
97 
118 
386 

49 
202 
(D) 

1975 

50 

1§? 

im 
"573 

lor 
iDT 

ITT 

51 51 72 
222 

IDT 
i87 

IDT 
190 

IDT 
339 

(D) Not shown to avoid disclosure of confidaitial information. 

Average Idaho tax return (county) - 1976: $276 

Average Idaho tax return (State) - 1976: $396 

•Itotal assessed valuation: 1975*: $26,474,276 1976: $26,614,058 
*1974 subsequent rolls, 1975 real and personal rolls, arxi 1975 utilities. 

Average levy county-wide paid per $100 assessed -valuation: 
1975: $6.81 ,1974: $7.25 1975: $7.38 1976: $8.51 

Sales tax: 1974*: $358,496 1975*: $400,456 1977*: $465,574 *Fiseal year 

Property tax as percent of full -value: County - 1976: 1.61% State - 1976? 1.55% 
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Per capita inccme: 1970: $2,944 1974 
% of national average: 1970: 74.2% 1974 
% of state average: 1970: 89.5% 1974 

$4,104 1975: $4,573 
75.3% 1975: 77.5% 
83.4% 1975: 88.3% 

Median family inccme - 1969: $6,409 Median family inoone - 1976: $10,250 
*HUD es-timate 

Transfer payments (thousands of dollars - county): 
1970: $3,180 1974: $5,627 1975: $6,779 

Nuntoer of business establishments - 1974: 172 

2.5 Previous Industrial Developtient: 

Two najor types of indus-try are currently located in the Wfeiser area— 
mdaile heme and conponent manufacture, and onion packaging. Three mobile 
heme assenbly plants are located at the Wfeiser Industrial Park producing 
single and double-wide mobile hcroas, and solar furnaces for mobile homes. 
Four onion packaging plants operate seasonally out of the Weiser area but 
are not located at the industrial park. A small insulation manufacturing 
plant was biailt in 1977 at the industrial site and is the most recent ex­
pansion of the indus-trial park. 

The Wfeiser Indus-trial Park is located 2.4 km (1% miles) south of 
Wfeiser and is owned by the Weiser Industrial Corporation. The site is 
located along the Union Pacific Railroad and U.S. Highway 95. Power and 
natural gas are available at the Wfeiser Industrial Park as well as unlimi-ted 
amounts of high quality water. The site is zoned industrial, has fire rating 
#3, and tax rate 8.0164/$100 of assessed valuation. The Wfeiser Industrial 
Park is the established cen-ter for industrial develcpnent for the City of 
Weiser. There appears to be no local government opposition to es-tablishing 
additional indus-trial sites provided siach developnents are located eilong 
the railroad and do not endanger prime agricul-tural lands. 

3.0 Resources Evaluations: 

The Weiser Hot Springs si-te has been utilized for space heating, 
greenhotases, swimming and balneological bathing for over two decades. 
Five shallow, small diameter wells yield enough water at the site of a 
former hot springs to carry on the above operation. 

The U.S. Geological Survey estimates of the Weiser Hot Springs 
reservoir volume and thermal energies are listed in T.ihle 3.0 Cravity. 
surveys indicate a low aitplitude gravity high in the Wfeiser Mot Springs 
area. A ground tenperature siarvey made by Idaho D^jartment of Water . 
Resources apparently outlines an area of high heat flow centered at or 
near the Waiser Hot brings, and it also correlates very well wi-th high 
boron concen-trations measured in water sanples collected in the same 
survey area. Idaho Department of Ŵ -ter Resources has estimated, by 
geo-thermical analysis, that aquifer tenperatures rai^e frcm 141° C 
(285° F) to 157° C (314° F). Surface water taiperature at the Weiser 
Hot Springs is 77° C (170° F). 
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TABLE "̂  2.5 

PROPOSED MARKET AREA 
WEISER BOT SPRINGS INDUSTRIAL SITE 

LABOR FORCE - JULY 1976 

IDAHO OOONTIES 
AND CITIES Labor Force - Unemployed Rate Baployed 

Adams County 
Council 
Nesnr Meadows 

Canyon County 
Caldwell 
Greenleaf 
Melba 
Middleton 
Naitpa 
Nbtus 
Parma 
Wilder 

Gan County 
Eliumtt 

Payette County 
Frui-tland 
New Plymouth 
Payette 

Valley County 
MoCall 
Donnelly 
Cascade 

W£ishingtan County 
Cantoridge 
Midvale 
Weiser 

ORBGCN CCXJNTIES • 
AND CITIES 

Malheur County 
Ontario 
Nyssa 
Vale , 
Adrian 

1,764 

36,440 

4,581 

6,714 

2,395 

3,456 

U,785 

146 

2,680 

456 

443 

171 

277 

760 

8.3 

10.0 

6.6 

7.1 

8.0 

1,618 

7.4 33,760 

4,125 

6,271 

2,224 

3,179 

6.9. U,025 

/ . 
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TABLE 3.0 

U.S.G.S. RESERVOIR VOLUMES AND THERMAL ENERGIES ESTIMATE 
WEISER HOT SPRINGS 

Meem Reservoir Temperature: 130 + 14°C 

,3 Mean Reservoir Volume: 4.4 + 1.7 km-

18 
Mean Reservoir Thermal Energy: 1.38 + 0.55 x 10"̂ ° 

18 
Estimated Well Head Thermal Energy: 0.34 x 10 J 

Estimated Beneficial Heat: 0.083 x lO"'-̂  J 

Source: U.S. Geological Survey Circular 790, (1978). 

3.1 Exploration Activities 

GeoSolar Growers, Inc. 

Weiser Hot Springs, Sec. 10, T. 11 N., R. 6 W., Boise Meridian. 
An exploration plan has been developed and the-principal 
owners of Weiser Hot Springs, GeoSolar Growers, Inc., are 
expected to begin drilling program in 1980. 

Phillips Petroleiim Company 

Phillips has drilled four exploration holes in the Weiser 
area since 1975. 

Weiser Stratographic Well #1, 12/9/75 
Sec. 32, T. 11 N., R. 3 W., Boise Meridian 

Weiser Stratographic Well #2, 1/21/76 
Sec. 15, T. 11 N., R. 6 W., Boise Meridian 

Weiser Stratographic Well #3, 7/28/76 
Sec. 2, T. 11 N., R. 6 W., Boise Meridian 

Christensen Well #1, 9/23/77 
Sec. 29, T. 11 N., R. 3 W., Boise Meridian 
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4.0 Specific Potential Applications: 

The following is a brief pxitline of the indus-trial ccranercial-
ization possibilities for the conceptualized Wfeiser Hot Springs Industrial 
Park. A well program was developed for three possible d^ths to obtain a 
realistic range of drilling cost. Three possible dis-tribution sys-tems -to 
deliver the resource to the point of use and the purrp and power requirements 
necessary to deliver the resource were also develxped to obtain an estimated 
deli-verable energy cost. 

Preliminary calculations were made on the quantily of heat avail­
able from the available resoirrces for several process amplications. A 
deliverable resouroe -tenperature of 140° C (284° F) was assumed and poten­
tial for use of this resource for oom processing, onion processing, potato 
s-tarch and ethanol production was inves-tigated. 

The results are indicative of po-tential for application of geo­
thermal energy to agricultursil processing. Subsequent to the uses mentioned 
herein, there is still the potential for a variety of cascade uses, like 
spacehea-ting or greenhouses. The exact choice of process or mix of uses 
requires more specific information, both about -the exact nature of -the 
resource and the specific choice of production technology. 

4.1 Cos-ts of Developnent and Deli-very of Geothemal W^ter 

A. WfeU Program 

Three alternative depths. All wells drilled 25 cm (10 in.) 
to 48.7 m (160 Ft.), set 20 cm (8 in.) casing, then 20 cm 
(8 in.) hole with 15 cm (6 in.) casing to d^th. Drilling 
costs $3.22/cnv/ineter ($2.50/in/ft.), increasing $1 for every 
152 m (500 ft.) of depth. 

Casing costs $l/in/ft. 

Wfell depth: 304.8 m (1,000 ft.) 609.8 m (2,000 ft.) 914.4 m (3,000 ft.) 

32,080 Drill & Case 78,280 140,280 

-f- 30% Contingency -h 30% -H30% 

Itotal Cost: $41,704 $101,764 $182,364 

or or or 
$138/m ($42/ft.) $l67/m ($51/ft.) $200/m ($61/ft.) 

B. Transmission Lines 

A/C pipe, 25 cm (10 in.) diameter, insulated with ure-thane 
at $98/m ($30/ft.). 

Carries 1,000 GPM to point of utilization frcm two production 
wells of 500 GPM each. 

1. Industrial Park at rail si-te 

4876 m (16,000 ft.) X $98.43/m ($30/ft.) = $480,000. 
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2. Straight line to Weiser, 

8851 m (29,040 ft.)X $98.43/m ($30/ft.) = $871,200 

3. Weiser via es-tablished right-of-vra.y > 

10836 m (35,640 ft.)X $98.43/ta ($30/ft.) -I- $1,069,200 

C. Punp size and power requirements 

Tiro wells, each producing 1892 1/m (500 GPM). Ŵ -ter purtped frcm 
63 m (200 ft.) in wells. (Friction loss of 2.4 ft./lOO ft. in 
10" pipe.) 

1. Puitp size HP = 500 GPM X Head 
3960 X .7 

a. Industrial park 500 X 584 = 105 HP 
2772 

b . Stra ight to Wfeiser 500 X 896 = 162 HP 
"2772 

c. Right-of-Way to Wfeiser 500 X 1054 = 190 HP 
rm— 

2. Power requirements KWH = .746 X 8760 X HP 
(yearly maximum use) Price of KWH =' $. 02 

a. Industrial park 

.746 X 8760 X 105 = 686,170 KWH X $.02 = $13,723 

per punp 

b. Straight to Waiser 

.746 X 8760 X 162 = 1,058,663 KWH X $.02 = $21,173 

per punp 

c. Right-of-W^y to Weiser 

.746 X 8760 X 190 = 1,241,642 KWH X .$.02 = $24,833 
per punp 

D. Quantity of heat available for use 
Calculations assume a 140° C (284° F) resource at two flow 
levels, the eJ5)ected 3785 1/m (1,000 GPM) and a conservative 
flow of just 2839 1/% (750 GPM.). 
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3785 1/m (1,000 GPM) 

^ = 37.8 C (100 P.) 4.7 X 10 BTU/hr. 

^ = 2 2 . 2 C (72 F.) 3 . 4 X 1 0 HTU/hr. 
o o 7 

^ = 1 0 C (50 F.) 2.4 X 10 BTU/hr. 
o o 

4.2 Potential uses of 140C (284 F) resource. 

2839 1/m (750 GPM) 
7 

3.6 X 10 BTU/hr. 
7 

2.6 X 10 HTU/hr. 
7 

1.8 X 10 BTU/hr. 

A. Range of possibilities 

Tarperature 

14CP C (284° F) 

Process 

Potato starch 

Ethanol (Distillation) 

C o m canning and processing 

Onion dehydration 

Ethanol (fermentation) 

130° C (266° F) 

120° C (248° F) 

110° C (230° F) 

100° C (212° F) 

9(P C (19^ F) 

80° C (176° F) 

70° C (158° F) 

B. Below is a list of potential uses of the 14CP C (28-^ P) water 
from the Weiser area. For each potential use we have inves­
tigated the: (a) operation period and product demand, (b) 
tenperature requirements, (c) present energy demands, and (d) 
possible savings frcm conversion to the geothermal resource. 

1. Com (or other vege-table) Processing (See Rocket 
, Cannir^ Research) 

a. Plants typically operate 60 days a year, 24 hours 
a day. Plant requires 100 tons an hour of com in the 
husk. Peak demand would use 144,000 tons per seascai. 

Washington County and Payette County produced 17,000 
tons of sweet oom in 1974. I'fould need additional 
soxorces of svpply. 

b. Com is blanched, then husked, cut and canned in a 
vacuum. Cans are ttoi cooked in a retort for 20 
minutes at about 12r C (250° F.) to sterilize the 
product. A 100° C (212° F) to 121° C (250° P.) 
resource could supply 100 % of the energy requirements 
curren-tly si:pplied by natural gas. 
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c. A large plant requiring 100 tons per hour (Green 
Giant) utilizes 24.9 x 10 BTU/yr. of electricity 
and 57.8 X 10 BTUs/yr. of na-tural gas. A smaller 
plant producing beans and oom uses 3.4 x 10 BTUs/yr. 
of natural gas. 

d. W&ter tenperature of the Wfeiser resources should be 
easily sufficient to provide 100 % of present gas 
energy requiranents, 57.8 X 10 ETU in the larger 
plant or 37.8 X 10 BTU in -the smaller plant. 

Since we are talking about oons-tructing a brand-
new plant rather than retrofitting an old one, we 
make the assimption that costs are identical for a 
new plant, v*iether it uses geothermal or natural 
gcis. This means the projected savings from a geo­
thermal plant woxild be equal to the natural gas 
costs not incurred. Future gas cos-ts are inflated 
at the rate of increase suggested in Dames and 
Moore's study for the Idaho Public Utility Cam-
mission (slightly over 8%). This future stream of 
savings from not using gas is -then discounted at 
10% to find i-ts present value. Table 4.2 lists 
gas savings and th,eir present -values over a 20-year 
period for com processing. 

Note: Itoder provisions of the Energy Tax Act of 
1978, Sections 401-404, developers of geo-thermal 
prcperties may deduct intangible drilling and devel-
ĉ xnent cos-ts and geothermal deposits qualify for 
percen-tage deple-tion, at the rate of 22% of gross 
income through 1980 and decreasing 2% a year 
tiiereafter. Ary reductions in taxable income 
generated through these provisions woiild reduce tax 
liability and represent an additional element of 
sa-ving to be added to the reduction in natural 
gas bills. 

2. Onion Dehydration (See Oregon Agribxasiness) 

a. Plan-ts typically operate 150 days a year, 24 hours 
per day. Requiring 10,000 Ibs./hr of raw product 
(Creole or Southport Globe Onions) this makes an 
annual requirement of 36 X 10 lbs. of raw onions. 
Based cjn a-verage Idaho yield of 475 cwt./acre, 
annual input requiremen-ts need about 775 acres 
of c3nions in the -vicinity. 1979 es-timates of 
onion acreage in Washington and Payette County 
total about 2400 acres. There is plenty of 
product available. 
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TABLE 4.2 

e Corn Processing Plant 
5.78 X 10 therms/yr. x $.28375/therm - $164,007 

Gas Savings 

1979 -

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

164,007 

178,272 

193,786 

210,645 

228,969 

248,887 

270,544 

294,080 

319,669 

345,563 

373,550 

403,808 

436,517 

471,873 

510,097 

551,418 

596,091 

641,354 

696,548 

752,961 

813,939 

TOTAL 

Present Value 
(Discoxinted 10%) 

162,065 

160,154 

158,261 

156,389' 

154,539 

152,715 

150,909 

149,128 

146,552 

144,020 

141,532 

139,088 

136,685 

•134,324 

132,005 

129,727 

127,482 

125,280 

123,115 

120,987 

$2,844,957 
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b. Onions unloaded at the plant are cured in large bins 
using 37° C (ibo F.) air for 48 to 72 hours before 
processing. Af-ter washing and slicing the onions 
are transferred to a dryer conveyor where onions are 
reduced frcm 83% to 25% moisture by 104° C (220° P.) 
air (could be as low as 83° C (180 P.). Onions 
pass through three more stages of drying to reduce 
the moisture orai-tent to about 4%. 

A resource of 43° C (110° F.) could satis^ 96% of 
the energy requirement currently svpplied by natural 
gas. Only the last stage, a Bryair dessicator Which 
required 194° C (300 P.) air, is beyond the bounds 
of the resource tenperature. Geothermal would be 
used for preheat at this stage. 

c. A plant using 10,000 Ibs./hr. of raw product to 
produce 1500-1800 lbs. of dry product has a total 
energy requirement of 22 to 26 x 10 RTU/hr,, depend­
ing on antoient air tenperature. With ambient air 
at 4° C (40° P.), this works up to 5.28 X 10** BTU/ 
day or 9.5 X 10^° BTU per 180-day season. 

d. The final s-tage dessicator, using 149° C (300° P.) 
air, is not able to be converted to geothermal, so 
its .4320 X lolO HTU would still be suoplied by 
natural gas. The remaining 9.07 X 10-̂ " BTU per 
season could be ST:pplied by geothermal v̂ -ter. Table 
.4.3 lis-ts gas savings and their present value for 
onion dehydra-tion. 

3. Potato Starch (See Oregon Agribusiness) 

a. Plants typically operate September to May on an 
eight hour a day basis, about 1400 hours per 
season. Such a plant requires 14 tons per hour of 
potetoes, mos-tly low grade and culls, for starch 
extraction. Based on the average Idaho yield of 
245 cwt, the seasonal irput requirement of 3.92 X 
107 lbs. of potatoes could be met by the piroduce of 
about 1600 acres. W^stdngton and Payette counties 
oon±)ined grow about 400 acres, not enov^h, but 
nearby Malheur County of Oregon produces some-thing 
around 8500 acres. Anple potato acreage seems to 
be present. 

b. Potatoes are watered and hanmered to allow separ-
a-tion of starch from skin and fiber. Cen-trifiigal 
sieves allow separa-tion of starch milk from the 
piiLp, v̂ iich is used for cattle feed. Af-ter the 
purified s-tarch is formed into cubes, it is flash 
dried from 45 to 18% moisture content. A resource 
of 138° C (280° P.) could supply the 121° C (250° F.) 
air needed for the five s-tage blower drying process. 
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TABLE 4.3 

Onion Dehydration Plant 
9.07 X 10^ therms/yr. x $.28375/therm = $257,361 

Gas Savings 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

- 257,361 

279,746 

304,051 

330,547, 

359,299 

390,554 

424,539 

461,473 

501,625 

543,075 

' 586,176 

633,657 

6^4,985 

740,466 

800,446 

865,287 

935,389 

1,011,124 

1,093,026 

1,181,549 

1,277,237 

TOTAL 

Present Value (Discounted 10%) 

259,315 

251,282 

248,345 

245,406. 

242,503 ̂  

239,641 

236,809 

234,012 

230,317 

225,996 

222,093 

218,257 

214,137 

210,782 

207,143 

203,568 

200,045 

196,590 

193,193 

189,853 

$4,464,637 
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Reject water at 82 C (180 F.) could also be put 
throxagh a heat exchanger to supply all space heatii^ 
for the plant. The expected resource tenperature of 
140 C (284 P.) should be sufficient to meet all 

' anergy requirements of the plant. 

6 6 
c. ^>ace heat load of 1.0 X 10 BTU/hr. and 3.53 XglO 

BTU/hr. for the drying process totals 4.53 X 10 HTO/hr. 
cjr 6.34 X 10^ EfTO/season. This is well wi-thin the 
capacity of the two wells with 3785 l/ta (1,000 GEM) 
flow that we have projected. 

d. All energy requirenen-ts presen-tly served by natural 
gas coiiLd be replaced with geothermal water at 140° C 
(284° P.). The seasonal energy requirement of 
6.34 X 10^ BTU/season amounts to 6.34 X 10^ therms. 
At an average price of $.28375/therm, the GS-2 
schedule, this works out to a yearly cost of 
$17,990 for natural gas. This, and all future gas, 
would be replaced by geothermal and thus represent 
gross savings frcm use of geothermal. Table 4.4 
lists gas savings and their present value for 
potato starch production. 

4. Ethanol Production 

a. The projected plant will operate year-round, 350 . 
days and 24 hrs. per day. Based on the oonversibn 
coefficiente in 4.5, production of 1 million gallons 
of ethanol (ovir choice of a target size plant) would 
require 384,615 bushels of oom, v̂ ieat, barley, 
or mixed grains, 769,231 cwt. of po-tatoes or 
45,454 tons of beet sugar. The Waiser area already 
has sufficient quanti-ties of these products avail­
able to generate 1 million gallons of ethanol. 

b. The tenpera-ture requirements for fermentation and 
dis-tillation range up to 100 C vdiich is easily 
within the capabilities of the eŝ iected resource. 

c. Energy requirements for 1 million gallons of 
ethanol are based on an assumed heat reqi. i- Hnent 
of 25,000 HTUs per gallon, a total of 2.5 X 10^° 
BTUs per year. The most modest estimates of the 
heat content of the projected wa-ter flow from two 
production wells aî e considerably greater than 
-the heat required for a ethanol plant of this 
sizfe. 
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TABLE 4.4 

POTATO STARCH PLANT 

6.34 X 10^ therms/yr. X $.28375/therm = $17,990 

Gas Savings 

1979 
1989 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 

17,990 
19,554 
21,256 
23,105 
25,115 
27,300 
29,676 
32,257 
35,064 
37,904 
40,974 
44,293 
47,881 
51,759 
55,952 
60,484 
65,384 
70,678 
76,403 
82,591 
89,280 

Presen t va lue (Discounted 10%) 

17,776 
17,567 
17,359 
17,154 
16,951 
16,751 
16,553 
16,358 
16,075 
15,797 
15,524 
15,256 
14,993 
14,734 
14,479 
14,229 
13,983 
13,742 
13,504 
13,271 

TCTAL $312,056 

TABLE 4 .5 

ETEIANQL POTENTIAL CF WEISER AREA 

Com 
Wheat 
Barley 
Mixed Grains 
Potetoes 

Conversion 
Coefficiente 

2.6 ga l . /bu 
II 

II 

II 

1.3 gals . /cwt . 

Acres 

9,000 
23,000 
12,200 

1,365 
8,783 

Production 

157,600 bu. 
813,600 bu. 
650,600 bu. 

73,743 bu. 
3,069,237 cwt. 

Ethanol 
Production 
Potent ia l 

409,760 ga l . 
2,115,360 ga l . 
1,691,560 ga l . 

191,732 ga l . 
3,990,008 ga l . 

Sources: Acreage and production frcm 1978 Idaho Agricultural S t e t i s t i c s for 
Payette and Washington counties. Conversion coefficiente from 
University of Idaho, Agricultural Engineering Department. 
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d. The heat requiremente could easily be 100% satisfied 
by 140° C (284° F) geothermal wateri cxarpletely erasing 
the cost of natural gas. Table 4.6 has gas savings and 
present value calculations over the next 20 years. 

TABLE 4.6 

ETHANOL PLANT 

250,000 therms X $.28375/therm = 

Gas Savings 

1979 -
1980 -
1981 -
1982 -
1983 -
1984 -
1985 -
1986 -
1987 -
1988 -
1989 -
1990 -
1991 -
1992 -
1993 -
1994 -
1995 -
1996 -
1997 -
1998 -
1999 -

$ 70,937 
77,108 
83,818 
91,110 
99,035 
107,650 
117,018 . 
127,198 
138,265 
149,465 
161,570 
174,658 
188,805 
204,098 
220,630 
238,503 
257,825 
278,700 
301,275 
325,675 
352,050 

Present Value 
(Discounted 10 %) 

70,098 
69,271 
68,452 
67,642 
66,842 
66,054 
65,273 
64,502 
63,388 
62,292 

, . 61,217 
60,159 
59,120 
58,099 
57,096 
56,110 
55,139 
54,187 
53,250 
52,330 

lUlAL $1,230,521 

5.0 DEVELOPMENT PROCESS 

5.1 Financial Factors: 

GeoSolar Growers, Inc. of Weiser, Idaho, are the principal private 
investors in the Vfeiser Project. No federal funding, other than outreach 
assistance, has been involved wi-th this project. The major goal of̂  GeoSolar 
Growers is -the establishment of an industrial park. This group currently is 
operating a small natetoriim and aquaculture project at the site. Interest 
in developing ah'indus-trial park is currently focused on establishing a 
gao-thermal-e-thanol plant in the area. 
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GeoSolar Growers did apply for a PRDA grant in 1979, but the applisaftten' 
was rejected. The .group has had ite principal management, contractor,,. In-te-
grated Energy Systems, Inc. of Boise, Idaho,, consult with DOE; on; other possible; 
funding mechanism such as the Loan Guaran-tee Program. 

5.2 LAND LEASING: 

GeoSolar Growers, Inc. owns the land area surroianding' Wfeiaer Hofe Springs, 
There are no, federal or stete lands involved in this develcpnant.. 

5.3 PERMl'l'l'lNG REQUIREMENTS FOR GBOTHEBMAL DEVELaPMENT; 

1. An ai^roved permit from the D^>artment of W^ter Resources 
is generally required before work can begin on geothenial. 
wells. The permit forms required under the GeothencB^L 
Resource Act are: 

a) Form 4003-1, Applicaticm for Permit to Drill for 
Geothermal Resources; 

b) Form 4003-2, Application for Permit to Alter a 
Geothermal Wfell; 

c), Form 4003-3, Application for Permit to, Convert a 
Ifell to a Geothermal mjecticai T'fell; 

d) Form 4005, Geothermal Resource Surety Bond;, 

e) Form 4007, Notice of Intent to Abandon a Well; 

f) Form 4009, Report of Abandonment of a Wfell 

2- Permit amplications must be acccnpanied by a filing fee of: 

a) One hundred dollars ($100) for aiy production or 
exploratory well; 

b) Fifty dollars ($50) for an injection well; 

c) Fifty dollars ($50) for an amendment to a permit; 

d) No, filing fee shall be cdiarged for filing a Notice of 
Intent to construct a hole for ̂ thering geoteehnical 
date. 

3. Bonds are required as a condition of every permit. A hon^ of not 
less than ten thousand dollars ($10,000) is required for each well., 
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4. The -two exenptions to the Geothermal Resource Permit requiremente 
relate to exploration wells and to low tenperature geothermal wells. 

a) If an exploration well is less than 15 cm (6 in.) in 
diameter and less than 304 m (1,000 ft.) deep and is 
used only for collecting geotechnical date, the owner 
must sittply file a No-tice of Intent to drill with the 
Department of Water Resoxarces. 

b) As e^^lained in Section 42-0003 (e), Idaho Code, wells 
frcm which low tenperature wa-ter is used for such pur­
poses as space heatii^ or fish propagation need only 
obtain an aj^roved water right. 

5. Al-though a water right is not rajuired under the geothermal permit, 
it is highly reconrnended that water righte be applied for in order 
to obtain assurances against subsequent develĉ )ers. 

5.4 I£)CAL GOVERNMENT PERMITS; (Washington County) 

County Planning & Zoning Permite: Change of zoning needed. 
County Highway D^>artment: Right-of-way permite required. Weiser 
Ci-ty Zoning Permit: Change of zoning needed. 

5.5 TIME FACTORS FOR PERMITS: 

Idaho Department of Vfeter Resource permite can be issvied in less 
-than four weeks but can take up to six months. Con-tes-ted water right 
permite can take six months to caie year to resol-ve. Planning and 
zoning permite take frcm one week to -bfo months for issuance. 

5.6 BARRIERS TO DEVELOPMENT; 

Construction and operation of an ethanol distillation plant 
requires a license frcm the Regional Regulatory Adminis-tration, 
Bureau of Alcohol, Tdaacco, and Firearms. Under the current laws 
there is no difference getŝ een making alcohol for gasahbl and making 
alcohol for liquor, therefore the permit requiremente a r^ quite 
detailed. 

Disposal of the geothermal fluids af-ter processing may pose 
environmental problems. Three types of disposal are being considered; 
biomass airichnent, surface disposal in irrigation canals and in­
jection. GeoSolar Growers are currently investigating the feasibility 
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of using the waste fluids as a growth medium for biomass product to bfe 
used in the' ethaiiol plant. This process is eĵ ectfed by thfe develĉ jfers 
to consume the'-majority of the waste fluids from the ethanol plant. 
High ooncentra-tions of boron are found in tte Weiser Hot Springs watfer 
and injection may be the final disposal of these solutions. 

Because of the fact that about 70% of the production cost of 
ethanol depends on the price of farm crcps, gasahol plante could be 
victuiB of the variations in the farm markete. Venture capital in-
-vestors and bankers will recognize this fact, and will prdaably judge 
gasahol as a hi^ier risk than investmente in oil, gas and other risk 
ventures. The investment capital and debt financing may be difficult 
to obtain without some sort of guarantee. GeoSolar Growers hopes 
to alleviate the supply prdDlems by developing biomass in the waste 
fluid medium and using a mix of raw pirxxiucte from local agriculture to 
supplement their own product supply. 

Currently the production of ethanol and gasahol is not profitable. 
A considerable rise in the price of gasoline is necessary to make 
e-thanol profitable. New techniques would alter this problem very 
little, but by-product sales of protein and COj may help the eobnonics. 
How much of a price rise is needed for gasoline and vdien it is likely 
to occur are pieces of information vdiich are basic to determining 
when and if gasahol will be econcmically feasible. 

There are fifty established water riq^te within ten miles of the 
Wfeiser Hot Springs site. The deepest well is 350 feet and is used for 
irrigation. The majority of these wells are (tones-tic use wells. These 
shallow aquifer water righte must be respected and ary deterioration 
of water quality or availability could hinder develcptiait. Figure 5.6 
is a conc^tual timeline for project develcpnent. 

6.0 SUMyiARY AND REOOyayENDATICMS: 

The Wfeiser site has considerable potential for developing a 
geothermal industrial park. The Weiser Hot Springs geothermal area 
has excellent location wi-th re^>ect to^transportetion and utilily 
corridors. The area has abundant agricultural production and could 
supply the raw product needs of the types of processes outlined in 
this report. Developnent in-tereste vdio are working without Federal 
assistance are curren-tly s-tudying -the feasibility of a geothermal-
ethanol plant at this location. 

Better funding mechanisns are needed for direct applicatd.bn 
projecte to obtain risk capital for exploration. Also, a loan 
guarantree program is needed for construction of a hybrid geothermal-
ethanol plant. A prototype plant is needed to demonstzrate t±e 
feasibility of geot±ermal ethanol production. 
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Figure 5.6 .Conceptual Timeline for Projec ~evelopment Weiser Hot Sr-

Completed - Six months -two months - twelve months twelve months 
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HAILEY, IDAHO 

SITE SPECIFIC GEOTHERMAL DEVELOPMENT ANALYSIS 

Preface: 

Hailey Hot Springs has been identified by the Idaho 
Department of Water Resources and the U.S. Geological Survey 
as a potential geothermal resource site with a known surface 
temperature of 59C° (138°P) and a potential subsurface resource 
temperature between 80C° (1760F) and 1350° (275°P). The Idaho 
Office of Energy has identified the Hailey Hot Springs sit:e as 
a high potential location for developing geothermal resources 
for space heating the City of Hailey, Idaho. 

The Hailey site was selected for site specific development 
analysis because tJiere has been a historical use of the thermal 
water for spaceheating the Hiawatha Hotel in Hailey for over 
forty years. The following feasibility analysis will evaluate 
major factors having a direct bearing on the poten-tial for ex­
panding the use of geothermal space heating in t:he City of Hailfey. 
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1.0 Introduction 

A site specific development plan is a qualitative and 
quantitative analysis of technical, economic, environmental 
and institutional factors which influence the scale and timing 
of geotjiermal development. The plan is based on current 
information available from local sources, field examination, 
and literature research. The resource data for the Hailey Hot 
Springs site was provided by the Idaho Departiment of Water 
Resources and the U.S. Geological Survey. A review of currently 
available socio-economic data and technical papers on district 
heating was conducted to determirPthe scale and feasibility of 
a district heating system for the City of Hailey. State policies 
and local planning reports were reviewed to determine the 
institutional factors affecting development. 

The City of Hailey is located 3.2 km East of Hailey Hot 
Springs. The economy of the area is dependent primarily on 
tourism and recreation. The residential population of Hailey 
is generally employed in service-oriented industries such as 
merchandising, lumbering, mining, construction and agriculture. 

' Natural gas, electricity, and heating oil are the principle 
energy forms which are currently used for residential and 
commercial spaceheating in Hailey. The cost of heating with 
natural gas in Hailey is currently $4.77/MBtu. The cost of 
heating with electricity is currently $7.31/MBtu. 

This study will compare the cost of deliverable geothermal 
water for space heating from a district heating system, with the 
current conventional energy forms available in Hailey, Idaho. 

2.0 Site Description 

2.1 Location 

Hailey Hot Springs is located 3.2 kilometers West of the 
City of Hailey, in Blaine County, Idaho. The City of Hailey is 
located 127 kilometers north of the City of Twin Falls, Idaho 
cuid 20 kilometers sout:h of Sun Valley, Idaho. Hailey is 
located along U.S. Highway 93 and is serviced by a spur of the 
Union Pacific Railroad. Neighboring counties are Bingham, Butte, 
Camas, Cassia, Custer, Gooding, Lincoln, Minidoka, and Power. 

The Hailey Hot Springs geothermal site is located in -
Democrat Gulch which is a nortJi branch of Croy Creek Canyon. 
Croy Creek follows a major north-northeast trending valley 
which is probably fault-controlled. The hot springs are located 
at the intersection of Democrat Gulch and Croy Creek Canyon. An 
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F i g u r e 2 . 1 . 1 

fleiJevue 
Hailey 
Ketchwa 
Sun Valley 

City Population 

Census 
1970 

Estimate 
1975 

1,425 
1,454 

1,979 
2,693 

Percent 
Change 

22, 
38. 
35. 
32. 

.7 

.9 

.6 

.3 
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unimproved dirt road provides access to t h e hot springs site, 
located .5 kilometers from a heavy duty gravel road which 
leads to the City of Hailey. Figure 2.1.2 is a site map of 
the Hailey Hot Springs geothermal prospect. 

2.2 Demographics 

The estimates of the future population of Blaine County 
and its population centers are made on the basis of past trends. 
Many changes in circiomstances, especially in economic conditions, 
can change 1:hese trends. The local city and county population 
changes can very from the experience of a larger area, such as 
t h e state. However, the usual situation is for the smaller 
areas to follow a pattern set by the larger region. The esti­
mates for Blaine County are related to the state estimates 
and assumptions for these are discussed below. 

Three estimates, high, medium and low, were made for the 
population of Idaho until 1990. All of these are based on 
published estimates made by the Census Bureau. 

The projected estimates for Blaine County are based 
upon the medium series of estimates of the state population. 
Growth in the county is predictied to concentrate along the 
Wood River between Hailfey and Sun Valley. 

Hailey with a 1979 estimated population of 2050, is the 
county seat of Blaine County. The majority of this population 
resides within the one square mile area of the Hailey City 
limits. Hailey Hot Springs is located in an agricultural area. 
There is one residence (a mobile home) located near the hot 
springs. There are no major structures between the hot springs 
and.the City of Hailey. 

The populations of the major communities in the Hailey 
area are listed in Table 2.2.1. Population projections for 
Blaine County are listed in Table 2.2.2. Blaine County is a 
rural county which will continue to grow and that growth will 
be urban and concentrated in the Upper Wood River Basin. The 
City of Hailey has only moderate potential for growth. 

Growth in the Hailey area will depend upon continued 
growth in the tourist industry and the location of a year 
round industry in the area. 
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TABLE 2.2.1 

POPULATIONS OF MAJOR CITIES IN THE WOOD RIVER AREA 

Blaine County 
Bellevue 

Hailey 

Ketchum 

Sun Valley 

Camas County 

Fairfield 

Gooding County 
Bliss 

Gooding 

Wendell 

1970 
Census 

537 

1,425 

1,454 

180 

336 

114 

2,599 

1,122 

1975 
Estimate 

659 

1,979 

2,698 

239 

400 

138 

2,835 

1,492 

Percent 
Change 

+ 22.7 

+ 38.9 

+ 85.6 

+ 32.8 

+ 19.0 

+ 21.1 

+ 9-1 

+ 33.0 

Twin Falls County 
Twin Palls 21,914 23,709 8.2 
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TABLE -2.2.2 

POPULATION AND EMPLOYMENT FORECAST 

BLAINE COUNTY - 1978 

Agricultuire 

Mining 

Gcanstruction 

Fcxxi and Kindred 

Wbod Products 

Other Manufacturing 

Trans. Ccratn. & Utd.ls 

Whsle aixi Retai l Trade 

Finance, Ins . Real Est . 

Services and Misc. 

Stratie and Local Govt. 

Federal Govemmsnt 

Total 

Total Population 

Total Eitployment 

Labor Force 

EMPLOYMENT StlHWARY 
1972 1975 1980 
392 403 362 

4 

344 

20 

6 

98 

74 

782 

121 

1043 

494 

74 

3452 

6 

246 

27 

16 

268 

106 

1043 

232 

1347 

627 

98 

4419 

6 

393 

32 

18 

398 

136 

1471 

328 

1854 

830 

98 

5932 

PORFTAST SUMMARY 
1970 1975 1980 

5740 

3450 . 

3530 

7750 

4410 

4720 

10390 

5930 

6350 

1985 
322 

6 

484 

36 

20 

481 

157 

1738 

393 

2202 

974 

99 

6918 

1985 

12100 

6910 

7400 

1990 
265 

. 6 

585 

41 

23 

569 

181 

2052 

469 

2615 

1140 

100 

8072 

1990 

14090 

8070 

8630 

1995 
25$ 

6 

725 

48 

26 

690 

211 

2432 

562 

3109 

1339 

100 

9512 

1995 

16500 

9510 

10170 

2000 
235 

6 

896 

55 

28 

, 838 

247 

2889 

674 

3699 

1677 

101 

11251 

2000 

19370 

11250 

12020 

Source: Idaho Department of W&ter Resources and 
Center for Research, Grants and Contracts, 
Boise State Universitiy 
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2.3 Economy of the S i te Area 

Blaine County economic a c t i v i t i e s were analyzed to provide 
a working knowledge of the present and past economic base, as 
well as to estimate the type of future a c t i v i t i e s which could 
occur. Blaine County has had a growing economy in terms of 
t o t a l number of persons employed and personal income. Employment 
i s seasonal and dependent upon the winter ski season. The economy 
of the Hailey area depends primarily on tourism. The community 
i s service-or iented with no major indus t r ies other than agr icu l ­
tu re and tourism. 

The City of Hailey has shown a steady increase in housing 
s t a r t s over the l a s t ten years . Since 1970 approximately 300 
new homes have been constructed in*̂  Hailey. The unincorporated 
areas surrounding Hailey and Ketchum have also shown a steady 
increase in new housing uni t s over the l a s t ten years . This 
growth i s in par t due to an increasing number of vacation 
homes being constructed in the upper Wood River Basin. Residen­
t i a l growth in the Hailey area has been concentrated north and 
eas t of the c i ty while areas west of Hailey are agr icu l tu ra l in 
character . 

2 .4 E lemen t s of B l a i n e C o u n t y ' s Economy 

Jan. 11.2% P ^ . 11.1%- Mar. 11.7% Apr. 21.7% May 22.0% Jun. 14.5% 

J u l . 10.9% Aug. 11.0% Sep. 10.6% Oct. 15.1% Nov. 18.9% Dec. 16.5% 

Percent of labor force unarployed: 1970: 9.5% 1972:11.7% 1975:15.0% 1976:14.4% 

Month and percentiage of highest unenployrtent: 1975:May 23.1% 1976:May 22.0% 

Month and percent:age of lowest unenployment: 1975:Aug. 9.8% 1976 Sep. 10.6% 

Percent of females (16+) in labor force: 1960 (14+): 39.5% 1970: 50.7% 

Employment (B.E.A. data) M Z . l ^ ^ ^ ^ i ^ 

Itotal employment 2,484 3,159 4,650 4,784 
Farm propr ie tors 256 259 247 244 
Nbnr-f arm proprietors 354 468 504 505 
Vfage and Salary enployment: 

Federal civilian 88 73 _ _ 

SSTl«^ 225 396 542. 627 
Manufacturing 
Mining 
Canstruction 

30 59 223 ^ 280 
(D) (D) (D) 6 
73 194 354 244 

Trans., CCram. & Pub. Util. 43 57 109 95 
Trade 368 490 927 908 
Pinaijce, Ins. & Real Estate 40 53 173 233 

Lces (D)_ 931 •'•'ffif 43 
162 136 136 189 

(D) Not shewn to avoid disclosure of oonfiden1d.al informatiai. 
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Average Idaho tiax retrum (county) - 1976: $ 379 

Average Idaho tax return (State) - 1976 $ 396 

Ttotal assessed valuation: 1975*: $41,395,708 1976: $43,158,000 

•*1974 subsequent rolls, 1975 real and personal rolls, and 1975 utilities. 

Average levy oounty^tte paid per $100 assessed valuation: 

1973: $8.57 1974: $8.57 1975; $8.53 1976; $9.08 , 

Sales tax: 1974*: $1,030,358 1975*; $1,219,403 1977*: $1,292,307 *Fiscal Year 

Property tax as percent of full value: Cbunty - 1976: 1.62% State - 1976: 1.55% 

Per capita inccme; 1970 $3,764 1974 $5,333 1975 $5,602 

% of national average: 1970 94.9% 1974 97.9% 1975 94.9% 

% of state average: 1970 U4.4% 1974 108.4% 1975 108.2% 

Median family incote - 1969: $8,580 Median family inccme* - 1976: $11,375 
* HDD estimate 

Transfer paymsntts (thousands of dollars - oounity): 
1970 $2,021 1974 $3,819 1975 $4,971 

Nuntoer of business establishments - 1974; 286 

2.5 Pub l i c I s s u e Cons ide ra t ions 

2.5.1 Previously Established Development Patterns 

Current zoing will limit commercial and light industrial 
development to t h e Hailey City limits and along the railroad 
right-of-way. Residential growth has been largely confined to 
the Hailey City limits and north of the city. A major residential 
and commercial development has been proposed for the Quigley Gulch 
area east of t h e City of Hailey. This development would lie 
between the eastern city limits and the eastern slopes of the 
Big Wood River Valley. 

2.5.2 Major Water Sources and Applications 

The major water sources for irrigation and domestic uses 
in the Hailey area are the Big Wood River, Cray Creek and ground­
water. The predominant: irrigation source is surface water. 
Surface diversions of the Big Wood River are used to irrigate 

•III-8 



25,369 acres. The entire flow of the Big Wood River has been 
allocated for down stream uses. Groundwater is used for 
irrigation in the Big Wood River valley below Hailey. In the 
Hailey area and north of Hailey groundwater is obtained from 
localized fluvioglacial deposits. In the upper portions of the 
valley and in the Croy Creek Canyon area wells are typically 
less than 100 feet deep and the aquifer is confined. 

Relatively little land wit:h potential for irrigation 
remains to be developed in Blaine County. A reconnaissance 
land classification by the Bureau of Reclamation in 1967 
identified about 65,000 acres of potentially irrigable land. 
Only half of this land is considered to be feasible for develop­
ment. The sources of water for irrigation of this land will be 
groundwater. The federal government owns and manages most of 
the lands that appear to be suitable for irrigation and federal 
policy will dictate whether any significant additional water 
and irrigation development will occur in Blaine County. 

Shallow aquifers appear to be the major future source of 
domestic water supply for the Upper Wood River valley above 
Hailey. Continued growth in this area could be limited by the 
availability of groundwater for domestic use. 

2.53 Water Rights Hailey Hot Springs Area 

Table 2.5.2. list all uses of water appearing on valid 
licenses and applications for permit: on file with the Idaho 
Depart:ment of Water Resources, as of July, 1979, for the Croy 
Creek and Democrat Gulch areas. Both surface and groundwater 
sources are tabulated. 

The water rights at the Hailey Hot Springs site were 
originally established in 1909 by court degree. In S.C Frost 
vs. Alturas Water Company, t:he decision established that all 
surface waters in the Democrat Gulch area were "pertinent to 
the land with a priority water right of June 1, 1880." The water 
from the hot springs has been used for the past 60 years to heat 
the Hiawatha Hotel in downtown Hailey. The Hotel was destroyed 
by fire in January 1979. The hot water used to heat the hotel 
was obtained under a lease arrangement. The current status of 
ownership of the water is unclear. The Frost decree indicates 
that the diversion point land owner is the holder of the water 
rights of all surface waters in the Democrat Gulch area. The 
beneficial use for which this water is diverted is irrigation. 
The flow of Hailey Hot Springs is presumed by this author to be 
included in the surface water allocations incorporated in the 
Frost Decree of 1909. Subsequent separations of estates and 
liens on this property can only be determined by a title search 
of the Hailey Hot Springs property. Hailey Hot Springs is not 
specifically mentioned in any recorded water declarations. 
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Exist ing 

Decreed Water Rights: 

Decree Nuniber Ownership Amount 

Table 2.5.2 
Water Rights, Hailey Hot Springs Gteothermal Prospect 

Date Conmients 

37-0549 J . J . Plummer 4 cfs 

Licenced Water Rights: 

Licence Number Ownership Amount 

6-30-1882 Diversion was for the suface flow of Croy Creek, no points of 
diversion or appl icat ion to b e n i f i c l a l use are speci f ied. 

Date Cotranents 

I 

o 

37-2142 

37-2313 

J . J . Plummer 1.5 cfs 6-24-1909 

S.J. Bension 1.1 cfs 6-21-1915 

Domestic Water Wells (undeclared) 

Well Nunter Ownership Elevation ( f t ) 
2N-18E- 9ba Sahaka 5Mo 

Point of d ivers ion: Lot 4 , Sec. 18, T. 2 N., R. 18 E. 
Points of appl icat ion to b e n i f i c i a l use are speci f ied and 
diversion is fo r i r r i g a t i o n , 75 ^cres t o t a l ; Diversion is 
noted as a branch of Croy Creek. 
Diversion is f o r surface water of Croy Creek. Point of 
diversion is NE, NE, Sec. 17, T- 2 N., R. 18 E. 
Points of appl icat ion are speci f ied and diysersion is fo r 
I r r i g a t i o n of 55 acres t o t a l . 

Year Dr i l l ed Depth ( f t ) Casing ( f t ) Well Log Comments 

2N-18E-19bb 

2N-18E-18db 

Rotarum 

H i l l 

5400 

5400 

1968 

1969 

30 
198 

80 

30 
33 

80 

NO 
YES 

YES 

No known flow rates. 
184 foot drawdown after 24 
hour pump test. 
No known flow rates. 



No ground water licenses have been issued for this site 
on any other locations in the general vicinity of Cc^y Creek 
and Democrat Gulch. Although the question of water right 
ownership of surface flows is currently unclear, the ground­
water allocations are currently unincumbered. Presumably, the 
Hailey Hot Springs location could develop groundwater resources 
if development did not subtract from the surface flows which 
have been diverted for irrigation. 

2.5.4 Local Land Use Zoning 

Blaine County has established land use planning and 
zoning districts. These designations have been made to realize 
the general purposes stated in the Blaine County Comprehensive 
Plan. The Democrat Gulch area where Hailey Hot Springs is 
located is zoned R-5. The specific purpose of this zoning 
district is to limit the area to Residential/Agricultural 
developments of one unit per five acres. A primary objective 
of the Blaine County Comprehensive Plan is to allow planned 
development projects on unproductive agricultural lands and 
limit development on productive agricultural lands. 

2.6 Climate 

The climate of Blaine County varies with elevation. The 
lower Big Wood River Valley and the Snake River Plain areas have 
a semi-arid climate with warm summers and moderate winters. The 
mountainous areas are cool in summer and cold in winter, with 
heavy snowfalls. 

The average frost free period for the major agricultural 
areas is 80 to 110 days. Due to the short growing seasons, 
crops that are frost tolerant and mature quickly are the most 
successful. These include grains, hay, pasture and seed potatoes. 

Table 2.6 summarizes data from Hailey and Sun Valley. 
Data from Richfield, in Lincoln County, was added to more 
accurately reflect the climate of the county occurring on the 
Snakfe Plain. 

2.7 Soils 

The mountainous areas of Blaine County are comprised of 
a variety of rock types and the soils developed from these rock 
types reflect this variation. For the most part, the soils at 
higher elevations are darker in color and higher in organic 
matter than those of the Snake Plain. Soil depths and textures 
vary with steepness of terrain and exposure. 

Soils of the Croy Creek valley have formed in mixed 
alluvial fill. Many of the soils are quite gravelly and most 
are underlain by gravels and cobbles at moderately shallow depths. 
For the most part, these alluvial soils are well drained and salts 
are not a problem. Textures are mostly medium and well suited for 
most crops. 
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TABLE 2.6 

CLIMATOLOGICAL DATA POR BLAINE COUNTY 

Station 

Elevation 

Years of Record 

Average Daily Temperature (°P) 
January Minimum 
January Maximum 

July Minimum 
July Maximum 

Lowest Temperature of Record 

Highest Temperature of Record 

Average Annual Days 
Maximum of 90° or more 
Minimum of 32° or less 

Growing Season* 

Average Precipitation (inches) 
Annual Precipitation 
Annual Snow Fall 

January Precipitation 
July Precipitation 

Average Annual Number of Days 
with Precipitation 

.10 inches or more 

.50 inches or more 

Degree Days 

Hailei 

5,32 8' 

59 

6. 
30. 

49. 
86. 

-36 

109 

19 
191 

T 

1 

,7 
6 

5 
5 

Sun 

5, 

Valley 

r812:' 

29 

1.9 
30.8, 

36.9 
82.1 

-46 

96 

6; 
285 

Richfield** 

4. , 306' 

44 

11.1 
29.9 

50.7 
87.4 

-40 

105 

19 
188 

94 

14.53 
88.5 

2.11 
.41 

40 
8 

8070 

95 

17.01 
118.9 

2.22 
.71 

49 
13 

9986 

105 

9.64 
35.4 

1.41 
. 26 

39 
6 

7306 

** Richfield was added from Lincoln County 

average number of days between mean last 32° temperature in 
ng and mean first 32° in fall, that is the average freeze 

free period. 

* The 
spring 

Source; Idaho Climatological Summary Data by Counties. National 
Weather Service Climatology in Cooperation with the Idaho 
Department of Commerce and Development, Boise, Idaho. 
October 1971. 
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3.0 Resource Evaluation 

3.1 Description of Springs 

Hailey Hot Springs has been utilized for spaceheating 
the 6,000 square foot HiawatJia Hotel for over 40 years. This 
structure was recently destroyed by fire and the water system 
is currently not in service. The spring has a discharge of 
4.42 liter per second and a surface temperature of 59C (138°P). 
There are several tJiermal seeps in the vicinity of tJie major 
spring which is partially diverted into a small diameter 
pipeline which is connected to the former Hiawatha Hotel site, 
3.2 kilometers to the east of Hailey Hot Springs. 

3.2 General Physiography and Geology 

Mountains of both the Sawtooth and Pioneer Range are 
prominent in the Upper Wood River Basin. Several peaks are 
over 3048 Meters in height. Carboniferous sedimentary rocks 
and challis volcanics are the dominant^rocks present in the 
mountains wit:h minor inclusions of graiTitics and other rocks. 

The Carbonate Mountains dominate the topography in the 
Hailey Hot Springs area. Elevations range from 1645.9 meters 
at the Croy Creek Springs to 2046.4 meters at the summit of 
Delia Mountain near Hailey. Hailey Hot Springs has an eleva­
tion of 1662.6 meters. The City of Hailey is 47.2 meters 
lower than the hot springs wi th an elevation of 1615.4 meters. 
There are no major topographic barriers between the hot springs 
and the City of Hailey. 

The geological framework of the Hailey area consists of 
undifferentiated paleozoic and mesozoic marine sedimentary 
rocks (Mitchell, Johnson and Anderson, Idaho Departiment of 
Water Resource Water Info. Bull. 30, Part 9, 1979). The 
hot springs are located in Democrat Gulch which is a north 
trending tributary of Croy Creek which is in turn a southwest 
trending tributary of thfe Big Wood River. The structural 
setting of the hot springs infers that the thermal waters are 
fault controlled. Croy Creek appears to be a fault-controlled 
drainage. The exact nature of the Democrat Guich structure 
has not been determined but is probably fault-controlled. Hailey 
Hot Springs is located near the intersection of Croy Creek and 
Democrat Gulch structures. 

It is not known which structure controls the occurence of 
thermal waters at Hailey Hot Springs. Hailey Hot Springs does 
lie along a north trending curvilinear (Mitchell, Part 9, 1979) 
which connects several hot springs in the area. This curvilinear 
trend is in echelon with the structures which control the Big Wood 
River valley. 
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In general the geological structure in the area is. 
poorly known, but is believed to be very complex. Extensive 
folding, tihrusting and faulting in the area makes interpreta­
tion difficult. Knowledge of the structural geology should 
be developed in order to better understand the occurence of 
thermal water and the depth of tJie alluvial fill in the valley 
floor's. Detailed surface mapping is needed. 

The depth of the alluvial fill is unknown. Except for 
wells near the edge of the Big Wood Valley and along the margins 
of the tributary valleys, most wells in the area do not encounter 
bedrock. This is especially true of wells near Hailey. 

3.3 Exploration 

Mitchell and Anderson (1979) reporting on the occurence 
of,thermal water in Blaine County stated, "It is not known which 
structure or structures control the occurence of thermal water 
at Hailey Hot Springs (Big Wood structure, Croy-Quigley Creek 
structure or Democrat Gulch structure). In order to confirm 
t:he size and exact location of the geotheinnal reservoir for 
spaceheating the town's buildings and residences, it will be 
advisable to evaluate, in some detail, reservoir characteristics 
to determine the amount and characteristics of geothermal water 
which could be wit:hdrawn for use. This could be done by drilling 
observation wells and running well tests, and perhaps drilling 
exploration holes to see if existing water flows could be augmented, 
or a new source found closer to Hailey." 

Mitchell's (1979) geochemical analysis on Hailey Hot Springs 
indicates a temperature of 78C° (172°F) might be encounterfed by 
deeper drilling. It is not known at what depth this temperature 
might be encountered but it may be as deep as 1,000 Meters. 

3.4 Geochemical and Geophysical Description 

The U.S. Geological Survey estimates of the Hailey Hot 
Springs reservoir volume and t:hermal energies are listed in 
Table 3.4.1. Gravity surveys indicate a strong regional gradient 
controlled by the transition from Snake River Plain gravity high 
to the gravity low over the Idaho Batholith (Applegate and 
Donaldson, 1979). Any detailed interpretation from gravity will 
necessitate increasing the amount of local data. A small 
amplitude, low frequency magnetic high identified by Applegate 
and Donaldson (1979) is centered over the Bald Mountain area 
north of Hailey Hot Springs. An associated low to the north may 
indicate buried igneous rocks. 

The geochemistry of Hailey Hot Springs (Mitchell, 1979) 
is listed in Table 3.4.2. Geochemical thermometry indicates 
that the maximum subsurface temperature expected at Hailey Hot 
Springs should range between 78C° (189°P) and 97°C (206°F). 
Table 3.4.3 list the geochemical temperature estimates for hot 
springs located near Hailey, Idaho. 
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TABLE 3.4.1 

U.S.G.S. RESERVOIR VOLUMES AND 

THERMAL ENERGIES ESTIMATE HAILEY HOT SPRINGS 

Location T. 2N. R. 18 E. Sec. 18, Boise Meridian 

Reservoir Temperature 80C° (176°F) to 130°C (266°P) 

Reservoir Volume 

Reservoir Thermal Energy 

1.0 - .5 km-̂  

.17 X 10^^ J 

Best Estimate - Beneficial Heat .67 x 10^ J 

Depth to Reservoir 1,500 meters to 3,000 meters 

Source; U.S. Geological Survey Circulary 790 (1978). 
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Springs or Wfell Discharge 
Identd-ficatiLon 1/m 

Guyer Hot brings 1,000 
4N 17 E 15 aac 

Clarenden H. S. 100 
3N 17 E 27 deb 

Hailey Hot ^rings 
2N 18 E 18 dbb 70 

TABLE 3.4.3 
Geothermometer Temperatures 

Khcwn Tenp. 
°C 

71 

47 

Aquifer Tenperature Predicted by Geochemical Thermcmetry C o^ * 

128 

125 

125 

122 

101 

97 

T5 

88 

87 

88 

45 

64 

53 

:18 
88 

87 

59 

I 

Magic Hot Springs 
Landing 

1 S 17 E 23 aab 

JL, * 

10 72 139 135 19 113 174 172 148 99 

T-, = Silica Taiperature assuming quartz equilibrium and Conductive cooling (no steam loss) 

T2 = Silica tenperature assunung quartz equilibrium and adiabatic expansion at constant enthelpY 
(maximtEn steam loss) 

T3 = Silica tenperature assusning equilibrium with anorjdious silica 

T4 = Silica tenperature assuming equilibrium with chalcedony and conductive cooling (no steam loss) 

T5 = Na-K-Ca tenperature 

T5 = Na-K-Ca tenperature corrected for POO2 

T7 = Na-K-Ca tenperature oorrected for Mg 

Tg = Ha-K tenperatuu3 

Source: Idaho D^artment of Water Resources 
Bull 30, Part 9, 1979 



3.5 Potential Applications of Resource 

The potential resource temperature range of Hailey Hot 
Springs is from 60C° (140°F) to 80C° C176°P). Resources in 
t h i s temperature range are generally used for space heating. 
Several possible space heating applications are possible. 
Three scenarios are realistic; 1) Spaceheating of greenhouses 
at the hot springs location; 2) Spaceheating a new subdivision 
development somewhere between the hot springs and the City of 
Hailey; 3) Spaceheating residential and commercial buildings 
in Hailey. 

The development of a greenhouse complex at Hailey Hot 
Springs would be compatible with the zoning regulations of the 
area. The major factor limiting this type of development is 
limited market potential for produce in the area. 

The development of a new subdivision at Hailey Hot Springs 
or at a location west of Hailey is not considered realistic. 
Current planning and zoning discourages growth west of Hailey. 

Space heating residential and commercial buildings in 
Hailey is considered the most probable development scenario. 
Hailey represents an available and reliable market. Historical 
use of the hot springs to heat the Hiawatha Hotel has created a 
climate of awareness and demonstrated t he reliability of the 
resource. The potential for development of Hailey Hot Springs 
for spaceheating the City of Hailey is analyzed in the following 
section. 

4.0 Site Specific Application 

The development of Hailey Hot Springs for a district 
heating^ system capable of heating the residential and commercial 
building in Hailey is estimated to cost $2.16 million. 
This cost estimate includes capital investunent required for 
production, transmission and injection systems. The following 
economic analysis represents a preliminary examination of the 
economic viability of geothermal space heating at Hailey, Idaho. 
Table 4.0 details the estimated capital investment required 
to develop the Hailey geothermal spaceheating system. 
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TABLE 4.0 

Capital Cost Breakdown 

I. Transmission System; $ 1,039,000 

Main to City $ 388,000 
Perimeter 354,000 
Connectors 297,000 

II. Supply System; 309,400 

A. Supply Wells 253,400 
g 1500 ft. 

B. Supply Pumps 56,000 
, 4 @ 52 HP 

III. Disposal System: 808,300 

A. 

B. 

C. 

Injection W.ell 
2 @ 1000 ft. 

Injection Pumps 
2 @ 52 HP 

Disposal Lin^ 

81,300 

28,000 

699,000 

Total Capital Investment $ 2>156,700 

Amortized Over 30 years 
at 10% = $228,781 per year 
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4.1 Consideration for a Heating System 

The real issues here are: What is the demand for heat 
in Hailey and how much heat would be available from the proposed 
geotJiermal wells? 

An unofficial population figure supplied by the City of 
Hailey indicates 2400 citizens, a figure vrtiich is consistent 
witJi past estimates and future projections by the Idaho Division 
of Budget, Policy Planning, and Coordination. Dividing that 
figure by 3.5, the average number of persons per household gives 
an estimate of 686 residential customers for a heating system. A 
very tentative estimate of the number of commercial buildings in 
Hailey is 50. Adding t h a t to residential customers gives an 
estimate of 736 heat customers. 

Hailey has 8070 heating degree days and an average January 
minimum temperature of -14°C (6.7°F). Using a design temperature 
difference of 21°C (70°F), 18.3°C (65°F) to -15°e (-5°F), for an 
1800 square foot house of average energy efficiency, one gets an 
annual heat load of 1.55 x 10^ BTUs (8070 X 19,200 BTUs). This 
individual demand for'heat multiplied by 736 customers gives an 
annual heat load of 1.14 X lO-*-̂  BTUs per yea:r for Hailey heat 
customers. 

Design heat load per house is 5.6 X 10 BTU per-hour 
(21°C (70°F) X 800 BTUs per hour)* This means a total demand for 
all Hailey customers of 4.12 X 10' BTUs per hour. 

Water flow requirements to meet this peak heat load are 
found by dividing the design heat load by 500 times the temperaiture 
drop, which is expected to be 2.7°C (37°F) for water of 80°C (176°F) 
To meet the design heat load, therefore, about 2200 gallons per 
minute will be required. This flow would provide 4.07 X 10^ BTUs 
per hour of peak heat flow, enough to meet total demand. 

Over the year 2200 gallons per minute would provide 
3.57 X 10-*-* BTU, which is considerably higher than the annual 
heat load of 1.14 X 10"''̂  BTUs.' This would seem to indicate con­
siderable potential for cascade uses in non-peak periods. 

4.2 Proposed Facilities 

4.2.1 Transmission System 

Water would be pumped in a straight line to the nearest 
county road, then along the road to the first cross street in 
Hailey. From that point a smaller diameter pipe would carry 
water along the perimeter of the city in a rectangular system,. 
Pinal delivery to customers would be accomplished with twelve 
parallel connectors across the system. (See Figure 4.2.1). 
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A 10" pipe would extend 12,125 feet from the wellhead to 
the edge of town. The perimeter piping would require 14,750 
feet of 8" pipe and the twelve connectors will require 27,500 feet 
of 3",pipe. All pipe would be asbestos cement, insulated and 
buried to a depth of 3 feet. Pipe costs are estimated as $32 per 
foot for 10", $24 per foot for 8", and $11 per foot for 3". 

4.2.2 Supply System 

A. Supply Wells 

Pour 550 GPM wells would have to be drilled near the 
present site of Hailey Hot Springs to provide a total supply 
flow near 2200 GPM. The well program chosen was worked up 
for a 1500 foot dfeptJi. A 10" hole would be drilled to 
160 feet and an 8" casing set. The hole would t±ien be 
drilled 8" to depth and 6" casing would be set over the total 
depth. 

Drilling costs were estimated at $1 per inch of diameter 
for 160 feet, $2.50 per inch of diameter to 500 feet, with 
an additional $1 per inch of diameter for every additional 
500 feet. Casing costs were $1 per inch of diameter per foot. 
A generous allowance of 25% of drilling and casing cost was 
added tb cover overhead items plus vmspecified drilling 
problems. 

B. Supply Pumps 

Vertical turbine downhole pumps set for a 150 foot 
lift would pump the geothermal fluid from the well to tJie 
city. Four pumps of 52 HP each could accomplish this task. 
These pumps would require a maximum of $6796 per year in 
electric power, based on a pumping rate of 2<: per KWH. 
Total cost for each pump, including installation and con­
tractors fees and the main valves, would be approximately 
$14,000. 

4.2.3 Disposal System 

A. Injection Well 

Spent geothermal fluid could be disposed of by 
injection at a site near the Hailey Airport, about 1500 feet 
southeast of the perimeter piping. The injection well 
would be 1,000 feet deep drilled 12" to 160 feet with 10" 
casing, then a.10" hole to depth with 8" casing the entire 
1,000 feet to the surface. Drilling cost estimates are 
the same as for the supply well. A 25% allowance for 
contingencies is also included in the final well cost. 
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B. Injection Pump 

This pump was sized the same as supply pumps, and the 
estimate is also the same. 

C. Disposal Lines 

Disposal lines cover the same distances as the 
perimeter and connector distances listed under the trans- . 
mission system. In addition, 1500 feet of 10" pipe is 
necessary to take the spent water from the perimeter piping 
to the disposal site near the airport. Though the return 
pipe would be uninsulated, it would also be asbestos cement. 
Due to the small relative cost of insulation and the 
uncertainty associated with pipe cost estimates, the same 
dollar figures were used for both transmission and disposal 
systems. 

4.3 Cost Analysis 

A 20-year cost comparison of gas with geothermal heat is 
shown in Table 4.3.1. The cost of natural gas is derived by 
assuming average heat load of 56,000 BTU/hour and a heat load 
factor of .32, then multiplying by 736 customers, to gfet total 
heating demand for the city. Converting this to therms and 
multiplying by present gas rates gives present year costs if all 
homes were gas heated. This cost was then projected to increase 
at raters given in the Dames and Moore study, footnoted in 
Table 4-4. Electricity cost represents the maximum requirement 
for all six pumps (4 production and 2 injection). Operations and 
maintenance are estimated as 1/2% of cost for piping and 3% of 
cost for pumps, escalating at 7% per year. Taxes and insurance 
are estimated at 2% of capital cost, rising at 2% per year. 
Annual savings represent what would have been spent for gas minus 
actual operating expense with geothermal. The annual savings 
streams were discounted at 10% and 20% to convert them to present 
worth. The higher discount factor reduces the present value of 
20-years' savings and increases the payback period from 8.1 to 
15.3 years. The payback period and savings stream from this 
invest:ment are attractive economically only at the lower of the 
two discount rates, 10%. 

Table 4.3.2 presents price projections for conventional fuel 
sources, in billing terms and converted to millions of BTUs for 
easier comparison. These prices have been adjusted for conversion 
efficiency so that final prices are for millions of usable BTUs. 
(Electricity is assumed to be 100% efficient, gas 80% and oil 70%). 
All prices in Table 4.3.2, plus all other energy prices in the 
overall analysis, have been escalated at rates given in the Dames 
and Moore study prepared for the Idaho Public Utilities Commission. 
These projections were prepared in late 1977 and today there is 
considerable doubt as to their accuracy. Particularly for gas 
prices, the Dames and Moore rates are low. Since no more compre­
hensive set of projections has appeared, we will continue to use 
Dames and Moore. Ill-23 



TABLE 4.3.1 
20-YEAR COST COMPARISON OF GAS WITH GEOTHERMAL HEAT 

(1) 
Cost of 

Natural Gas 

(2) > (3) GEO (4) GEO Annual 
GEO Operations & Taxes & Saving Present Present 

Electricity Maintenance Insurance 1-(2+3+4) Worth (10%) Worth (20%) 

1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

n 1987 
r 1988 
to 1989 

1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

1 
1 
1 
1 
1 
1 
1 

412,235 
441,504 
472,850 
506,423 
545,417 
587,415 
632,645 
681,359 
733,824 
790,328 
851,184 
916,725 
987,312 
,063,335 
,145,212 
,233,394 
,328,365 
,430,649 
,540,809 
,659,451 

40,776 
44,487 
48,535 
52,952 
57,029 
61,420 
66,150 
71,248 
76,729 
83,404 
90,660 
98,548 
107,121 
116,441 
126,571 
137,583 
149,553 
162,564 
176,^707 
192,080 

11,210 
11,995 
12,834 
13,733 
14,694 
15,723 
16,823 
18,001 
19,261 
20,609 
22,052 
23,595 
25,247 
27,014 
28,905 
30,929 
33,094 
35,410 
37,889 
40,541 

43,134 
43,997 
44,877 
45,774 
46,690 
47,623 
48,576 
49,547 
50,538 
51,549 
52,580 
53,632 
54,704 
55,798 
56,914 
58,053 
59,214 
60,398 
61,606 
62,838 

1 
1 
1 
1, 
1 

317,115 
341,025 
366,604 
393,964 
427,004 
462,649 
501,096 
542,388 
587,296 
634,766 
685,892 
740,950 
800,240 
864,082 
932,822 
,006,829 
,086,504 
,172,277 
,264,607 
,363,992 

288,286 
281,839 
275,435 
269,083 
265,136 
261,153 
257,141 
253,028 
249,071 
244,730 
240,401 
236,090 
231,801 
227,540 
223,310 
219,115 
214,959 
210,844 
206,773 
202,749 

4,858,484 

264,263 
236,823 
212,155 
189,990 
171,603 
154,940 
139,847 
126,142 
113,822 
102,518 
92,313 
83,102 
74,794 
67,300 
60,545 
54,457 
48,972 
44,032 
39,583 
35,578 

2,361,751 

Capital 
Payback 
8.1 years 

Capital 
Payback 
15.3 years 



Table 4.3.2 
FUEL PRICES - PROJECTED 20 YEARS 

Electricity 
$/Kwh $/10* BTU 

Gas a 
$/Therm $/10^ BTU $/Gal 

#2 Fuel Oil 
$/10O BTU 

Electricity 
with Planning Bill 
$/Kwh $/10 BTU 

1979 
1980 
1981 
1982 
1983 
1984 
1985 

• 1986 
1987 
1988 
1989 

r: 1990 
7̂ ' 1991 
K 1992 

1993 
1994 
1995 
1996 
1997 
1998 

.02497 

.02724 
' .02972 

,03243 
.03492 
.03761 
.04051 
.04363 
.04699 
.05060 
.05450 
.05870 
.06322 
.06808 
.07333 
.07897 
.08505 
.09160 
.09866 
.10625 

7.316 
7.982 
8.708 
9.501 
10.101 
10.879 
11.716 
12.618 
13.716 
14.909 
16.207 
17.617 
19.149 
20.815 
22.626 
24.594 
26.734 
29.060 
31.588 
34.336 

1 
1 
1 
1 
1 
1 

.382 

.409 

.438 

.469 

.506 

.544 

.586 

.632 

.680 

.733 

.789 

.850 

.915 

.986 

.061 

.143 

.231 

.326 

.428 

.538 

4.776 
5.115 
5.478 
5.867 
6.284 
6.730 
7.208 
7.720 
8.268 
8.855 
9.483 
10.157 
10.878 
11.650 
12.477 
13.363 
14.312 
15.328 
16.416 
17.582 

.739 

.789 

.843 

.900 

.961 
1.027 
1.097 
1.171 
1.251 
1.338 
1.432 
1.532 
1.640 
1.754 
1.877 
2.009 
2.149 
2.300 
2.461 
2.633 

7.610 
8.127 
8.680 
9.270 
9.901 
10.574 
11.293 
12.061 
12.881 
13.783 
14.748 
15.780 
16.885 
18.066 
19.331 
20.684 
22.132 
23.681 
25.339 
27.113 

.02497 

.02487 

.02477 

.02824 

.03219 

.03670 

.04184 

.04769 

.05437 

.06198 

.07066 

.08055 

.09183 

.10468 

.11934 

.13605 

.15509 

.17681 

.20156 

.22978 

7.316 
7.287 
7.258 
8.274 
9.432 
10.753 
12.259 
13.973 
15.930 
18.160 

• 20.703 
23.601 
26.906 
30.671 
34.967 
39.863 
45.441 
51.80 
59.057 
67.326 



36 

32 

28 

24 

20 

k 16 

12 

Electricity 

1979 1980 1981 1982 1983 1984 198S 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 
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Keep in mind that if a case for geothermal heat can be made, 
with these rates of increase for conventional fuel alternatives, 
which we know are conservative, actual increases beyond these 
conservative projections only serve to enhance the competitive­
ness of geothermal heat. 

The final column in TedDle 4.3.2 represents an unofficial 
estimate by IPUC staff of the impact of tJie proposed NW Energy -
Policy Planning Act on Electricity prices. Basically, it 
projects t h a t the Energy Nort:hwest Bill will put .off price 
increases for about 3 years, at which time electricity rates 
will start to rise at a rate of 13% per year. (Table 4.3.2 
carries t he 13% rate all the way to 1998). 

Estimates of future fuel prices from Table 4.3.2 along 
with estimates of geothermal prices for both public and private 
facilities from Tables 4.4 and 4.5 are found in graphical form 
in Figure 4.3.3. 

4.4 Private and Public Geothermal Systems 

Tables 4.4 and 4.5 present estimates of the costs of. 
providing geothermal heat to the City of Hailey with a private 
or public system. Footnotes to each table give all necessary 
information on how estimates for cost categories were derived 
and how they are expected to change over time. 

The important differences between tJie two ownership forms 
for a geothermal heating system show up in the last (cost) columns 
in each table (or see Table 4.6). Maintenance and power costs 
are identical for both. The public system, with a billing 
system already intact in connection wit:h otJier city business, 
is estimated to need only $25,000 for management versus $75,000 
for a private firm starting anew. The only other cost for the 
public firm is amortization. Although the system could be 
revenue bonded and financed through taxes, it has been treated 
for purposes of cost analysis as if the city had borrowed the 
capital cost and had to make yearly payments over the life of 
the mortgage. 

For the private system, depreciation, taxes and a 10% 
return on total invest:ment have been included as costs. These 
are items the private firm will want to, or must, cover if it 
is to remain economically viable. 

Total heat available with a 2.77°C (37°F) temperature drop 
and a flow of 22 00 GPM was divided by the available cubic feet: of 
water at that flow to establish heat content of the water. This 
heat content figure was multiplied by the available water and 
Hailey's heat load factor to establish the number of therms of 
heat available. 
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TABLE 4.4 
GEO PUBLIC 

I 
ro 
00 

1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

(1) 
Electric 
Power 

40,776 
44,487 
48,535 
52,952 
57,029 
61,420 
66,150 
71,243 
76,729 
83,404 
90,660 
98,548 
107,121 
116,441 
126,571 
137,583 
149,553 
162,564 
176,707 
192,080 

(2) 

Maintenance 

11,210 
11,995 
12,834 
13,733 
14,694 
15,723 
16,823 
18,001 
19,261 
20,609 
22,052 
23,595 
25,247 
27,014 
28,905 
30,929 
33,094 
35,410 
37,889 
40,541 

(3) 

Management 

25,000 
26,750 
28,623 
30,626 
32,770 
35,064 
37,518 
40,145 
42,955 
45,961 
49,178 
52,621 
56,305 
60,246 
64,463 
68,976 
73,804 
78,970 
84,498 
90,413 

(4) (5) (6) (7) (8) 

.3 ^_^,n.u^^.„ r'^„../in6 

228,781 305,767 
312,013 
318,773 
326,092 
333,274 
340,988 
349,272 
358,170 
367,726 
378,755 
390,671 
403,545 
417,454 
432,482 
448,720 
466,269 
485,232 
505,725 
527,875 
551,815 

$ .621 
.634 
.648 . 
.663 
.677 
.693 
.710 
.728 
.747 
.770 
.794 
.820 
.848 
.879 
.912 
.948 
.986 

1.028 
1.073 
1.122 

$.267 
.273 
.279 
.285 
.292 
.298 
.305 
.313 
.322 
.331 
.342 
.353 
.365 
.378 
.392 
.408 
.424 
.442 
.462 
.483 

$2.67 
2.73 
2.79 
2.85 
2.92 
2.98 
3.05 
3.13 
3.22 
3.31 
3.42 
3.53 
3.65 
3.78 
3.92 
4.08 
4.24 
4.42 
4.62 
4.83 

(1) Power for six pumps projected to increase at Dames & Moore rates, 9.1% thru 1982, 7.7% thru 
1987, 8.7% thereafter 

(2) Projected to increase 7% per year 
(3) Projected to increase 7% per year 
(4) Capital cost of $2,156,700 amortized over 30 years at 10% 
(5) Total of (1) + (2) + (3) + (4) 
(6) Total cost per year divided by yearly water use of 49.28 X 10^ ft.-'. 
(7) Total cost per year divided by yearly therms available from water, 1,143,296 therms, 
(8) Column (7) multiplied by 10 to convert to millions of BiTUs. 



I 
ro 
VO 

(1) (2) 
Electric Main-
Power tenance 

1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

40,776 
44,487 
48,535 
52,952 
57,029 
61,420 
66,150 
71,243 
76,729 
83,404 
90,660 
98,548 

107,121 
116,441 
126,571 
137,583 
149,553 
162,564 
176,707 
192,080 

11,210 
11,995 
12,834 
13,733 
14,694 
15,723 
16,823 
18,001 
19,261 
20,609 
22,052 
23,595 
25,247 
27,014 
28,905 
30,929 
33,094 
35,410 
37,889 
40,541 

TABLE 4.5 
GEO PRIVATE 

(3) (4) (5) (6) (7) 
Manage- Depreci- Return on 
ment ation Taxes Investment Total 

(8) (9) 
Cost/ Cost/ 

100 ft.3 Therm 

(10) 
Cost 

10 BTU 

75,000 
80,250 
85,868 
91,878 
98,310 
105,191 
112,595 
120,434 
128,864 
137,884 
147,536 
157,864 
168,914 
180,738 
193,390 
206,927 
221,412 
236,911 
253,495 
271,240 

71,890 
II 

43,134 
43,997 
44,877 
45,774 
46,690 
47,623 
48,576 
49,547 
50,538 
51,549 
52,580 
53,632 
54,704 
55,798 
56,914 
58,053 
59,214 
60,398 
61,606 
62,838 

215,670 457,680 $ .929 $ .400 $ 
230,767 
246,921 
264,205 
282,699 
302,488 
323,663 
346,319 
370,561 
396,500 
424,256 
453,953 
485,730 
519,731 

483,386 
510,925 
540,432 
571,312 
604,335 
639,697 
677,434 
717,843 
761,836 
808,974 
859,482 
913,606 
971,611 

556,112 1,033,782 
595,040 1,100,422 
636,693 1,171,856 
681,262 1,248,432 
728,950 1,330,537 
779,976 1,418,565 

.981 
1.037 
1.097 
1.159 
1.226 
1.298 
1.375 
1.457 
1.546 

642 
744 
854 
,972 
098 
,233 
,378 

2.533 
2.700 
2.879 

1. 
1. 
1, 
1. 
2. 
2. 
2, 

(1) Power for six pumps projected to increase at Dames & Moore rates 
(2) & (3) Projected to increase 7% per year 
(4) Straight-line, 3C yr. life, on investment of $2,156,700 
(5) Estimated at 2% of investment, rising 2% per year 
(6) Estimated at 10% of investment, rising 7% per year 
(7) Total of all previous items 
(8) Column (7) divided by geothermal water flow of 49.28 X 10^ ft. 
(9) Column (7) divided by heat available from water, 1,143,296 therms 
(10) Column (9) X 10 

.423 

.447 

.472 

.499 

.528 

.559 

.592 

.628 

.666 

.707 

.751 

.799 

.849 

.904 

.962 
1.024 
1.091 
1.163 
1.240 

4 . 0 0 
4 . 2 3 
4 . 4 7 
4 . 7 2 
4 . 9 9 
5 . 2 8 
5 . 5 9 
5 . 9 2 
6 . 2 8 
6 . 6 6 
7 . 0 7 ; 
7 . 5 1 
7 . 9 9 
8 . 4 9 
9 . 0 4 
9 . 6 2 

1 0 . 2 4 -
1 0 . 9 1 
1 1 . 6 3 
1 2 . 4 0 



TABLE 4.6 

GEO PUBLIC AND GEO PRIVATE RATES OF RETURN 

(1) (2) C3) = (l)-(2) (4) f5),= (l);-(4,)i 
COST OF GEO PRIVATE SAVINGS GEO PUBLIC SAVINGS 

NATURAL GAS COST COST 

1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

412,235 
441,504 
472,850 
506,423 
545,417 
587,415 
632,645 
681,359 
733,824 
790,328 
851,184 
916,725 
987,312 

1,063,335 
1,145,212 
1,233,394 
1,328,365 
1,430,6.49 
1,540,809 
1,659,451 

457 
483 
510 
540 
571 
604 
639 
677 
717 
761 
808 
859 
913 
971 

1,033 
1,100 
1,171 
1,248 
1,330 
1,418 

,680 
,386 
,925 
,432 
, 312 
, 335 
,697 
,434 
,843 
,836 
,974 
,482 
,606 
,611 
,782 
,422 
, 856 
,432 
,537 
,565 

45,445 
41,882 
38,075 
34,009 
25,895 
16,920 
7,052 
3,925 

15,981 
28,492 
42,210 
57,243 
73,706 
91,724 
111,430 
132,972 
156,509 
182,217 
210,272 
240,886 

305,767 
312,013; 
318,773 
326,092 
333,274 
340,988 
349,272 
358,170-
367,726 
378,755 
390,671 
403,54-5 
417,454^ 
432:, 482; 
448, 720' 
466,2691 
485,232-
505,725; 
527,875 
551,815 

10:6;„46i8; 
129,, 491 
154'.,.0i7T 
180,331 
212;,>i43; 
2;46;„427 
28;3,.3i73 
323;̂ 18;9; 
366,098' 
411,573 
4:60„42;3: 
5i3.,.180 
56 9-, 85 8; 
6 30-,, 85 3 
69'&,49i2 
767 ,,125 
8;43vi33; 
924,924 

l,012;,,9.3i4 
1,107 ,.636. 

Internal Rate of 
Return = -3.36% 

internal Rate of 
Return = 13.33% 
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Cost figures from both private and public systems were 
divided by these figures, cubic feet of water and therms, to 
arrive at costs per 100 cubic feet of geothermal water and costs 
per 10^ BTUs. Figures were tJien ready for comparison with each 
other and with costs of conventional fuel sources. A graph of 
this comparison is found in Figure 4.3.3. 

4.5 Economic Conclusions 

Annual savings in operating costs for geothermal heating 
versus natural gas heating amount of $317,115 in the first year 
and rise over time with natural gas prices. Table 4.3.1 carries 
out this comparison over 20 years. 

The internal rate of return, which equates a 20 year stream 
of savings to capital costs for a geothermal system, is a favor­
able 13.33% for a public system, versus a lov/-3.36% for a private 
system (see Table 4.6). 

The economic analysis is summed up in the graphical relation­
ships shown in Figure 4.3.3. Both public and private geothermal 
systems have costs per tJierm lower than all conventional fuel 
alternatives over the 20 year term of t he comparison. However, 
the private system is attractive only in the sense that it's pro­
jected cost per therm is below that of alternative fuels — to an 
investor such a sys-tem would not return enough funds to make 
investment wort:hwhiie. 

The costs enumerated in both private and public systems ' 
are susceptible to some re-estimation which would create the 
sense of a range of possible costs rather than the single cost 
figures given in Figures 4.4 and 4.5. Adding a d^reciation figure 
$71,890 with straight-line depreciation over 30 years, would help 
provide funds for eventual replacement of the system and would 
raise the first year cost in the public system from $2.67per]0^ BTUs 
to $3.30, still leaving the public system with a well-defined cost 
advantage over all alternatives. The private system is probably 
on the low side of a possible range of costs. Raising rianagement 
costs by $50,000, for instance, would raise t he first year cost 
estimate from $4.00 per 10° BTU to $4.44. That increase would 
still leave a private system cost-competitive wi'.h conventional 
energy forms, but would not be enough added revenue to make such 
an investment profitable. 

Overall, the preferable alternative is to heat Hailey 
through use of a public geothermal system. This alternative has 
a clear cost advantage and one substantial enough to allow for a 
fair level of confidence in prediction. 
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5.0 Development Process 

5.1 Private Funding Potential 

i d obtain private funding for geothermal development, 
the owner/developer can approach private investors, investment 
companies and lending institutions. The key to private fund­
ing is sufficient collateral to offset the bank risk. In Idaho, 
lending institutions lack experience in the economics of alterna­
tive energy development. A developer must be prepared to prove 
that the investment is sound. AltJiough t h e r e has been interest 
from private investors in developing Hailey Hot Springs, the 
critical issue of water rights and resource ownership has 
deterred any action. 

5.2 Public Funding Potential 

There are a number of public funding mechanisms available 
to develop Hailey Hot Springs. The City of Hailey can revenue 
bond a geothermal district heating system under current Idaho 
Code regarding public water systems. The City of Hailey does 
not have a Sta'ndard and Poor's bond rating. The Hailey School 
District does have an "A" Moody's Investor Service bond rating. 

The Economic Development Administration has technical 
assistance and public works grants for public services and/or 
facilities. The application for these funds can be made by a 
public or private non-profit organization such as a water 
district. These funds are generally cost share projects. 

The Federal Depar1:ment of Energy has two funding programs 
which could be used by the City of Hailey for funding a district 
heating system. The Program Opportunity Notice program is a 
competitive grant program which emphasizes a cost share. The 
Geothermal Loan Guaranty Program provides loan guarantees for 
up to 75% of project cost with the Federal government guaranteeing 
up to 100% of the amount borrowed and the applicant contributing 
25% equity. 

5.3 Resource Ownership 

Hailey Ho-t Springs is privately owned property. The pro­
perty is currently owned by Devere Barker, a seasonal resident of 
Ketchum, Idaho, whose permanent residence is Sparks, Nevada. The 
ownership of the geothermal resource is probably tied to the owner­
ship of the subsurface water rights. Under the current ownership 
matrix, the development of the Hailey Hot Springs geothermal 
prospect is dependent upon obtaining access rights and water rights 
from the current owners. There are no federal or state lands 
associated with the resource site. 
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5.4 Permitting Requirements for Geothermal Development; 

5.4.1 State Pexrmits ; 

An approved permit from the Department of Water Resources 
is generally required before work can begin on geothermal wells. 
The permit forms required required under the Geot;hermal Resourcie 
Act are: 

a) Form 4003-1, Application for Permit to Drill for Geothermal 
Resources; 

b) Form 4003-2, Application for Permit to Alter a Geothermal , 
Well; 

c) Form 4003-3, Application for Permit to Convert a Well to ' 
a Geothermal Injectic5n Well; 

d) Form 4005, Geothermal Resources Surety Bond; 

e) Form 4007, Notice of Intent to Abandon a Well; 

f) Form 4009, Report of Abandonment of a Well 

Permit applications must be accompanied by a filing fee of: 

a) One hundred dollars ($100) for any production or exploratory 
well; 

b) Fifty dollars ($50) for an injection well; 

c) Fifty dollars ($50) for an amendment to a permit; • 

d) No filing fee shall be charged for filing a Notice of Intent 
to construct a hole for gathering geotechnical data. 

Bonds are required as a condition of every permit. A bond of 
not less t:han ten thousand dollars ($10,000) is required for each 
well. 

The two exeir5)tions to the Geothermal Resource Permit require­
ments relate to exploration wells and to low temperature geothermal 
wells. 

a) If an exploration well is less than six inches in diameter 
and less than 1,000 feet deep and is used only for collecting 
geotechnical data, the owner must simply file a Notice of 
Intent to drill with the Department of Water Resources.. 

b) As explained in Section 42-0003(e), Idaho Code, wells from 
which low temperature water is used for such purposes as 
space heating or fish propagation need only obtain an approved 
water right. 
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Although a water right is not required under the geothermal 
permit, it is highly recommended that water rights be applied 
for in order to obtain assurances against subsequent developers. 

5.4.2 Local Government Permits (Blaine County), 

Blaine County Plaiming and Zoning Permit; Special use permit 
required. 

County Highway Department; Right-of-way permits required. 
Hailey City Zoning Permit: Special use permit 
Building Permit Required: City and County 

5.5 Time Factors for Permits: 

Idaho Department of Water Resource permits can be issued 
in less than four weeks but can take up to six months. Contested 
water right permits can take six months to one year tO; resolve. 
Planning and zoning permits take from one week to two, months for 
issuance. 

5.6 Barriers to Development ' • 

5.6.1 Institutional 

The ownership of water rights at Hailey Hot Springs is 
a complex issue which must be resolved before any development can 
be initiated. It is very possible that litigation will be nec­
essary to determine the water rights issue. 

^ The lack of availability of financial assistance for 
public development is considered by local government interest 
to be the major institutional barrier to geothermal development^ 
at Hailey. Federal programs are currently designed around a 
competitive grant program and there are no state programs available 
to assist local communities in developing geothermal resources. 

5.6.2 Environmental 

The disposal of thermal fluids by injection will re­
quire approval by both the Idaho Department of Water Resources 
and the Department of Health and Welfare. 

Injection near the City of Hailey will require the: 
injection to occur in the alluvium which fills the Wood River 
Basin. This same alluvium is the source for irrigation down 
stream from Hailey, The environmental impact of disposal 
will, have to be carefully examined before permits for development 
can be obtained. 
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5.6.3 Financial 

The tax base of Hailey has steadily increased since 1970 
but this funding base is no longer available to local govern­
ments. In 1979 the Idaho Legislature passed a 1% limitation for 
property tax assessed valuation. This has severly limited local 
governments ability to fund local public works projects. The 
City of Hailey does not have a Standard and Poof s municipal 
bond rating. The City would need to acquire a rating in order to 
sell revenue bonds for a public works project. 

6.0 Conceptual Timeline for Development 

Figure 6.0 illustrates a conceptual time line for developing 
Hailey Hot Springs production wells, constructing transmission 
lines and developing injection wells. The entire construction 
process should require approximately 12 to 18 months. Considering 
the severe winter conditions which can exist, construction periods 
were confined to spring, summer and fall. 

Because there are no immediate plans from either the public or 
private sectors to develop the aforementioned geothermal district 
heating system, projection of an initial construction date cannot 
be made. It is estimated that construction of the district heating 
system could begin as early as 1982. If current fuel prices 
continue to increase at present rates geothermal development will 
be economically viable and competitive against all currently avail­
able fuel forms by the year 19 81. 

7.0 Summary and Recommendations 

Capital investment required for production, transmission and 
injection systems amounts to $2,156,700 (detailed in Table 4.0). 

Annual savings in operating cost for geothermal heating 
versus gas heating amount to $317,115 in the first year and rise 
over time with natural gas prices. Table 4.3.1 carries out 
this comparison over 20 years. 

In terms of dollar cost per 10^ BTU,' geothermal heating 
supplied by a public system is projected to be cheaper than all 
alternative fuels, both now and over the next 20 years. Geo­
thermal heating supplied by a private firm is competitive with 
electricity and fuel oil now, and becomes even more competitive 
over time. Table 4.3.2 contains price projections for alternative 
fuel sources. Geothermal heat from a private firm never becomes 
cost competitive with natural gas since the orivate system fails 
to turn a profit. 
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The internal rate of returning which equates a 20 year 
stream of savings to capital cost for a geothermal system, is a 
favorable 13.33% for a public system, versus a low-3.36* for a private 
system. (See table 4.6). 

The major constraints to developing a Hailey district heating 
system which utilizes Hailey Hot Springs are the questions of 
water rights and resource ownership at t:he Hot Springs. It is 
apparent from the available public information that there are 
no major constraints to groundwater development in Democrat Gulch. 
The question of current water claims, implied or recorded, is con­
fined to diversion of surface waters for irrigation. To -what extent 
the surface diversion of Hailey Hot Springs will restrict the de­
velopment of ground water resources is unknown. This is because 
the question of surface water rights to Hailey Hot Springs is 
unclear. 

It is apparent from this analysis, that the city owned district 
heating system has the highest potential for successful economic 
development. 

The City of Hailey should investigate the possibilities of 
developing this resource site. Several funding mechanisms 
appear to be available for the City. Revenue bonding, grants 
from EDA and DOE and loan guarantees are available funding 
mechanisms. The City of Hailey needs to establish a bond rating. 

A title search should be conducted to determine what: coven--
ances are on the land title and to determine what severances 
have occurred regarding water rights. 

Further resource assessment is needed to understand the 
hydrology of the hot springs. 

The development of a geothermal district heating system for 
Hailey, Idaho could save approximately LJ.4 x loHBTU/year of 
current energy loads which are largely natural gas. 
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V 

I 
CO 

TASK 

City Council Approval 
Frnnnmi r Fviiliir) fion 

Legal - Institutional Evaluation 
Funding Search 

Geochemi s try 
Geological Mapping and Geophysics 
Well Design and Site Selection 
Apply for Drilling Permits Froin State 
RFP for Drilling Co. 

Driller Selection 
Drill #1 Well 
Logging and Testing 
Production Testing 

Site Selection #2 Well (Review) 
Well Design 
Drill #2 Well 
Logging and Testing 
Production Punip Test 

Design Transmission Systan 
Design Pumping System 
Design Disposal System 
Apply for Disposal Permit 

Drill Disposal Well and Test 
Install Permanent Well Heads • 
Install Pumping Stations 
Construct Transmission Lines 

Start Up and Checkout 
Retrofit of Buildings 

1 2 3 4 5 6 7 8 9 10 11 12 

— 

1 2 3 4 5 6 7 8 9 
MONTHS 
10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 

Figure 6.0 Conceptual Development Tlmerine. Halley Hot Springs, Idaho 
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FAIRFIELD, IDAHO 

SITE SPECIFIC DEVELOPMENT ADC^YSIS 

Preface: 

Fairfield, Idaho is a small agricultnjral conrnunity located on t h e 
Camas Prairie in centaral Idaho. The comiunity is located at an ele­
vation of 1543.8 meters (5,065 ft.) and has 8,575 heating degree days. 
The Camas Prairie area has been classified by t±e Idaho Department of 
Wat:er Resources as a Geothermal Resource Area. All wells drilled 
deeper t±an 914.4 meters (3,000 ft.) in the Camas Prairie must have 
a geothermal resource permit frcm the State. Hot springs locatied in 
the area vary in tenperature -fron 32.2Qc to 710 C {9(P P tpl60° F). 
The catniunity of fairfield and the Camas County are interested in 
developiiig these local resources for possible industrial application 
and spaceheating of public buildings. 

The Fairfield area was selected for a site develcpnent analysis 
because: t±e State W&ter Resources Department has classified the 
area as a Geothermal Resource Area, the City has requested assistance 
frtan the Idaho Office of Energy regarding potential for spaceheating 
public buildings; and Camas County, throu^ the Waod River Resource 
Council, requested assistance fron the Office of Energy regarding an 
evaluation of potential resource locations for industrial applications. 

The Office of Energy contaiactadEnergy Serviceŝ 'Inc. of Idaho Falls, 
Idaho to make a brief and limited evaluation of the geothermal re­
source potential of the Fairfield, Idaho area. 
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1.0 Introduction 

A site develcpnent analysis is a preliminary qualitative and quantitative 
analysis of technical, econcmic, environmental, and institutional factors wtn.dh. 
influence the scale and timing of geothermal development. The analysis is based 
on current information available in the literature and reflect:s the intent of 
public and private develcpnent interest in the Fairfield area. Resource data for 
the Fairfield area was evaluated for the Office of Energy by Energy Service Inc. 
of Idaho Falls, Idaho and t h a t evaluation was ba^jd on published information 
provided by the Idaho D^artmant of W&ter Resources and the U.S. Geological Survey. 

A review of current available socio-eoononic data and technical papers on 
industrial and spaceheatii^ applications of geothermal energy was ccaiducted to 
determine the scale and estimated cost of resouroe develcpnent. F e d e r a l , state, 
and local planning and regulatory documents were reviewed to determine the in­
stitutional factors affecting develcpnent. 

The Fairfield Site Development Analysis describes the institutional, logis­
tical, and cost parameters which will affect the exploration for geothermal 
resources in the.Pcdrfield area. Two development concept:s are considered: 
1) providing hot .water to the City of Fairfield for spaceheating, and 2) develcp-
ing geothermal resources with the intent of locating industrial ̂ jplications at 
the wellhead. 

2.0 Site Description 

2.1 Location , ' 

Pairfieldy Idaho, the county seat, is located in t±e center of Camas 
County and on the northern edge of t±e Camas Prairie Area of southcentical 
Idaho. Fairfield is situatied approximately 75.6 km (47 mi.) northeast of 
Mountain Heme and 43.5 km (27 mi.) sout±west of Hailey (See Figure 2.1). 

Fairfield has an elevation of 1,543.8 meters (5,065 ft.) and is 
located in an east-̂ west trending intermountain basin which is surrounded 
by mountains of the Idaho batholith and Bennett Ranges. The area is a 
transition zone between the granitic rocks of the batholith and t±e vol­
canic rocks of the Snake River Plain. 

2.2 Demographics 

The city of Fairfield has an estimated, 1979, p(̂ >ulation of 450^ 
persons. The ccraaamity has experienced a stea<fy increase in pt̂ julation 
since 1970. If the current inmigration continues, the population of 
Fairfield will reach 500 by 1985. Camas County is rural agriculture 
country with a 1977 pcpulation of 900. Table 2.2 lists the State of 
Idaho pĉ julation and enployment forecast of Camas County and Fairfield. 
These forecasts are based on historiccil t:rends and do not consider tdie 
prospect of new enployment. 
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Figure 2.1 Location of Fairfield, Idaho 
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TABLE 2.2 

PQPUIATION AND EMPLOXMENT FORECAST - July 1978 
Camas County 

E M P L O Y M E N T S U M M A R Y 

1972 1975 1989 1985 1990 1995 2000 

AGRIEUCrURE 
CONSTBDCTION 
WOOD PRODUCTS 
TRANS. OCMM. AND UTILS 
WHSLE AND RETAIL TRADE 
SEP5n:CES AND MISC. 
STATE AND LOCAL GOVT. 
FEDERAL GOVERNMENT 

175 
17 
25 
11 
56 
6 
65 
17 

164 
3 
33 
10 
68 
81 
81 
22 

152 
3 
36 
11 
68 
85 
81 
22 

139 
3 
39 

n 68 
87 
82 
22 

128 
4 
43 
12: 
69 
90 
84 
22 

119 
4 
46 
13 
69 
94 
85 
22 

111 
4 
50 
14 
70 
97 
86 
22 

TOTAL 372 462 461 456 454 455 458 

F O R E C A S T S U M M A R Y 

1970 1975 1980 1985 1990 1995 200O 

TOTAL POPULATION 

•iUTAL EMPTCKMENT* 

lABOR FORCE ** 

TOTAT. SCHOOL ENRDT.TMRNT 
MTRSRRY 
KINDERGARTEN 
ELEMENTARY 
HIGH SCHDOL 
COLLEGE 

HOUSFHQLD HEADS 

720 

370 

400 

230 
0 
0 

160 
60 
0 

210 

860 

460 

460 

250-
0 
10 
140 
100 
0 

230 

940 

460 

460 

230 
0 
10 
120 
90 
0 

260 

940 

450 

450 

190 
0 
10 
120 
50 
0 

270 

840 

450 

440 

180 
0 
10 
120 
40 
0 

250 

770 

450 

450 

180 
0 
10 
110 
40 
0 

230 

750 

450 

460 

170 
0 
0 

100 
60 

0 
220 

* Ehployment Base Year = 1972 
** Labor Force Base Year = 1970 
** Labor Force is Dependent upon Unenployment Rate and 

the Average Nuniber of Jcbs Held by Each Wbrker 

SCURCE: - Idaho Department of Vlater Resources and 
Center for Research, Grants and Contracts, 
Boise State University 

. Population' aiid Eliploynent Forecast - July 1978 
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2.3 Eooncmy of Site Area 

Camas County's econcmic activities were analyzed to provide a working 
knowledge of the present and past eooncmic base as well as insight into what 
t^pe of future activities might be possible. Camas County has had a stable 
but stagnant econcmy in terms of total enployment and per capita inoome for 
the past t:en years. The county has not ejqjerienced any significant growth 
since 1970. Table" 2.3 list:s the major elemaits of Camas County's eooncny. 

Camas County's eccncmy depends primarily on agriculture. Unenployment 
has increased steadily since 1970 and is acute during the wintzer mont±s 
vidien unenployment is oft:en over twenty percent^ 

2.4 Land Use Considerations 

The major land uses in Camas County are rangeland, agricultaaral land, 
and forest land. These land uses are, to a large extent, predetermined by 
the cwnership. The Federal Government owns over 65% of the land in Camas 
County. These lands are primarily forest and rangelands. The State owns 
cwns approximately 3% of the land in the county, and these lands are leased 
for grazing. Private cwnership account:s for 31% of the land in Camas 
County, and this land is primarily used for agriculturail purposes. See Table 2.4. 

• • I - , . . . . • 

2.5 Climate 

Camas County has a very cool climat:e. Located in a high intermountain 
valley the area has cool sunnier evenii^s and cold winters with long periods 
of deep sncw coverage. Table 2.5 suitmarizes the climatic datra for Camas 
County 

3.0 Resource Evaluation 

This section of this stuc^ was conducted by Energy Services, Inc. of 
Idaho Falls, Idaho under a contxact witii the Idaho Office of Energy to 
provide teclmical assistance regarding the evaluation of geothermal re­
source potential witdiin t±e Stiate of Idaho. 

Energy Services, Inc. was directed by t h e Office of Energy to make 
a brief and limitied evaluation of the geot±ermal resource and pot:ential 
of the Fairfield, Ic3ahD Area. Available geological dat:a concerning the 
area was reviewed and a tenperature versus depth well study was conducted. 
The most helpful and reliable report for reference purposes was "Geo­
thermal Investigations In Idaho, Part 7," by John C. Mit:chell of the 
Idaho Department of Water Resources. Most of the geological evaluation 
section is drawn fron that r^xDrt. This section, more specifically, 
present:s interpretation of the pertinent data, reconnaissance findings, 
and reccmmendations concerning the geothermal potential of the area. 
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TABLE 2.3 

ELEMEMS OF CAMAS COUNTY EOCNCMY 

Percent of average monthly unenployment - 1976 

Jan. 20.7% Feb. 16.6% Mar. 20.0% Apr. 12.5% May 11.0% JUn. 5.1% 

Jul. 3.8%. Aug. 2.0% Sep. 3.8% Oct. 6.6% Nov. 8.2% Dec. 13.7% 

Percent of labor force unenplpyed: 1970 4.8% 1972 8.7% 1975 12.2% 1976 10.5% 

Month and percKitage of highest unenployment: 1975: Pdo. - 22.2% 1976: Jan. - 20.7% 

Month and percentage of Icwest unenploynEnt: 1975: Aug. - 3.7% 1976: Aug. - 2.0% 

PercQit of females (16+) in labor force: 1960 (144-): 29.1% 1970: 25.6% 

Eirploymsnt (B.E.A. data) 1967 1970 1974 1975 

Total enployment 386 383 411 435 
Farm prcprietxsrs 120 "125" "HEi "TIT 
Non-farm proprietors 25 42 45 45 
W&ge and salary enployment: 
Federal civilian 15 15 26 22 
Military , — . — — — 
State & local ~34 ~ 6 ? ~ ~ 1 ^ ~ g r 
Manufacturing D D D D 
Miiung • — D — - — 
Construction D — D D_ 
Trans., Comm. & Pub. Util. 1£ 10 17 D 
Trade ~l9 ~~20 26 "IT 
Finance, Insurance & 
Real Estate D — -- — 

Services 18 5 12 26 
Other D — — — 

Farm ZH ~ ^ ZM- ^H 

D Not shcsm to avoid disclosure of confidential information 

Average Idaho tiax return (county) - 1976: $ 373 

Average Idaho tax return (State) - 1976: $ 396 

Tbtal assessed valuation: 1975*: $4,241,656 1976: $4,304,154 
*1974 subsequent rolls, 1975 real and personal rolls, and 1975 utilities. 

Average levy county-wide paid per $100 assessed valuation: 
1973; $6.19 1974: $6.21 1975; $5.79 1976:$6.35 

Sales tax: 1974*: $ 24,124 1975*: $ 28,351 1977*: $ 30,408 *Fiscal Year 
Property tax as percent of full value: County - 1976: 1.19% State - 1976 1.55% 
Per capita inocne: 1970 $ 4,509 1974 $6,861 1975 $3,652 
% of national average: 1970 113.7%~ 1974 125.9% 1975 61.9% 
% of state average: 1970 137.1%~ 1974 139.5% 1975 70.5% 
Median family income - 1969: $10,095 Median family income* - 1976:$14,000 , 
Transfer paymants (thousands of dollars - county) 1970 $292 1974 $466 1975 $547 
Nunber of business est:ablishnEnts - 1974: 19 
Percent of families below poverty level - 1959: 2.7% 
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Land owrership - 1977 

Federal land 
BLM 
National Forests 
Other 

State land 
Endowment land 
Fish and Game 

County land 
Municipal land 
Private land 

TARTiR 2 .4 

LAND USE AND OWNERSHIP 

Hpctarps 

178,377 
48,168 
130,163 

51 
8,118 
8,101 

16 
939 

85,638 
Total land ownership acres 273,072 

Land use* - 1976 

Urban or built-up land. 
Agricultural land 
Rangeland 
Forest land 
Walter 
Barren land 

Total land use acres 

243 
49,454 
162,406 
60,462 

850 
1,113 

274,548 

Acres 

(440,763) 
(118,992) 
(321,628) 
( 143) 
( 20,059) 
( 20,018) 
( 41) 
( 2,320) 

(211,610) 
(674,752) 

( -600) 
(122,200) 
(401,300) 
(149,400) 
( 2,100) 
( ,2,800) 

(678,400) 

% Total 

65.3 
27.0 
73.0 

3.0 
99.8 
.2 
.3 

31.4 
100.0 

1 
18.0 
59.2 
22.0 
.3 
.4 

100.0 

*U.S.G.S. land use/cover classification system. The water catregory and the 
ixDunding and estumatir^ of satellite based data results in slightly higher 
totals for land use. 
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TABLE 2.5 

CUMATGLiDGICAL DATA POR FAIRFIELD, IDAHO 

Elevation: 1,543.8 meters (5,065 ft) 

Years of Record: 20 

Mean Daily Tenperature 

January Minimum: - 16° C ( 3.2° F) 
January Maximum r2.4°C (27.6° F) 

July Minimum: 7.8° C (46.0^ F) 
July Maximum 29.3° C (84.8° P) 

Lowest Tenperature of Record: -38.8° C (-38° F) 

Highest Tenperature of Record; 37.8° C (100° F) 

Average Annual Days 

Maximum of 32° C (90° ); 13 days 

Minimian of 0° C (32° P) or less: 211 days 

Growing Season (Average Freeze Free Period): 68 c3ays 

Average Precipitation 
Annual Precipitation; 39.7 cm (15.64 in.) 
Annual Snow Pall; 211.3 cm (83.2 in. ) 

January Precipitation: 7.26cm ( 2.86 in.) 
July Precipitation: .63cm ( .25 in.) 

Average Annual Nuntoer of Days with Precipitation 

.25 cm (.10 in.) or-more: 44 
1.27 cm (.50 in.) or more: 10 

Heating Degree Days: 8,575 

Source: Idaho Climatological Summary Data by Counties 
National Weather Service Climatology in Cooperation 
with the Idaho Department of Ccnmerce and Development 
Boise, Idaho - October 1977. 
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3.1 Topograpty and Geology 

Fairfield, Idaho is located on a broad structural valley known as the 
Camas Prairie. "His valley is approximately 64 km (40 mi) long (E-W) and 
16 Kn (7 to 10 nd.) wide (N-S). The prairie is conpletely enclosed by hills 
arid mountains of the Idaho Batholith to the north and volcanic rocks as­
sociated with the Snake River Plain to t h e south. It is a relatively flat 
plain t±at slo^^s (.1%) from west to east with an elevation difference of 
only 79 meters (260 ft.) over the entire length of 64 km (40 mi). 

Cairas Prairie consists of poorly sorted sedinenta of Pliocene to 
Holocene Age derivai frcm the mountains to the north and ranging in size 
frcm clay to boulders. A bedrock of Cretaceous granit:e exists at a d^th 
of 152 meters to 167 neters (500 to 550 ft) near the center of t±e prairie. 
Soldier Mountains to t h e nort± and part of Mount Bennett Hills to the 
sout±Mest are made up of Cretaceous granitic rocks from the Idaho Batholith 
vtose main body lies further to tiie north. Part of the Soldier Mountains 
consist of Challis volcanic rocks vMch crop out along the northcentxal 
part of the basin. These volcanic flows and lower Pliocene volcanic rocks 
are also found along southern portions of Camas Prairie. Other basalt flews 
aire found along the southeastern and western edges. 

The structural control of the Camas Prairie Basin is to a large extent 
unknown. Two conflicting ideas exist: one describes the prairie nnarely as 
a shallow depression in the granitic surface that has been partially filled 
with sediment frcm the marginal highlands. Evidence to support t h i s theory 
is the occurrence of Cretaceous granitic rock on the northern and southern 
boundaries as well as at a relatively shallow depth of 152 meteirs (500 ft) 
near the center of the valley. There are no visible structural t:rends 
that would stror^ly indicate any other geological setting, although that 
conclusion may be att3ibut:ed to t h e lack of geologic vrork being done in, 
the area. On t±e other hand the Camas Prairie has been described as a 
graben and some evidence was found for fault control of t±e valley in. a . 
study of t±e Mount Bennet:t Hills. This east-west t:rending range is, a com­
plexly faulted, southerly and easterly tilted upthrown fault block. 

Camas Pairie is separated frcm the Snake River Plain by the low-
lying, flat-topped Mount Bennet± Hills. A low divide separates the Prairie 
from the Soutih Fork Boise River diainage basin to t±e west. To the norths 
Soldier. Mountains rise abruptiy to a height of 3077 met:ers (10,095 ft) 
at anokey Done. To the east, a lew divide (Clay Bank Hills) separates 
Camas Prairie from 1±e plain of the upper Big Wbod River drainage basin. 

3.2 Hydrology 

Camas Creek constitxttes t i ^ surface drainage originating on the 
Wfestem divide near Packer Butte and draining into Magic Reservoir on 
the eastern edge of the prairie. The majority of tributary streams orig­
inate in the Soldier Mountains tx) the north. Little additional flow is 
contributed by the few intermitt:ent streams originating in the Mount Bennett 
Hills to the soutii. 
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3.2 Hydrology - Continued 

The movement of groundwater in the Camas Prairie generally parallels 
Camas Creek aiKi its tributaries. The major source of ground water is the 
Soldier Mountains t o the north with minimal input from the Mount Bennett 
Hills to t h e south. Two major aoquifers ccnpbsed of fine grained sands 
and gravels of low permeability exist in the valley fill at approximately 
61 to 121 meters (200 to 400 ft). 

3.3 Hot Springs 

There are several hot springs in and around t h e Camas Prairie that may 
be used as indications of the geothermal systan that exists in the area. 
Surface discharge tenperatures and predicted reservoir tenperataires for t±ese 
springs are tabnJatfri in Table 3.3. This data should be reviewed with 
caution and only used as indicators oFlossible geot±ermal reservoirs in 
t±e area of intarest. 

Barron's Hot Springs, the strongest evidence of a geot±ermal resource 
of the prairie, is locatad approximately 12: kilcmet:ers (7 mi) sout±west of 
Fairfield. A surface tenperature has been recorded of 12P C (163° F) with 
a predicted reservoir tenperature of 1250 c (257° F). The springs issue 
frcm the valley fill material. 

Two other hot springs in the area show starong evidence of a moderatie 
tenperature geothennal resource existing below the valley fill. Hot 
Springs Ranch (W&rdrup Hot Springs) and Elk Creek Hot Springs both have 
discharge tenperatures above 54° C (130° F). . , 

3.4 Existing W^ter Wells 

Most of the irrigation wells in the area have higher than normal 
watier tenperatures. Unusually high tenperatures indicate that a geothermal 
resource is present in the area and has mixed with cold ground water at 
depth. 

W&t:er well tenperatures have been plotted at the 91.4 meter (300 ft) 
deptdi in Figure 3.4 and contours were constrcucted t±at connect the points 
of equal t:enperataare. Two areas stand out as geothermal anomalies in 
Figure 3.4. One in the area southwest of Fairfield, just north of Barron's 
Hot Springs. Wells with tenperatures near 21.1° C (70° F) are unmiui in 
t±is area and Barron's Hot Spring is an extremely high point at 71.1° C 
(160+° P). The second anomalous area is centered approodmately 3.2 km. 
(2 mi) south of Fairfield. Tenperatures (91.4 meters (300 ft) below ground 
level) above 21.1° C (70° P), occur in an area 9.6 km (6 mi) long (E-W) 
and 1.6 Ion (1 mi) wide (N-S). 

In Figure 3.4 the cqntx)urs have been drawn to predict ground water 
tenperatures at 91.4 meters (300 ft) using known well water tenperatures' 
at depth arid' calculated tenperature gradients. Gradients were used in 
order to extend the known well tenperatures below their drilled depth 
to 91.4 neters (300 ft). The general trend suggests that hotter water 
exists at shallow depths to the south of Fairfield. Due to the. lack of 
data, it is difficult bo determine the trend further to the south near 
Twin Lakes Reservoir and to the north more than 1 km (.6 mi) past Fairfield. 
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TABLE 3.3 

CAMAS PRAIRIE 
WARM SPRINGS AND WELLS 

Distance 
From Fairfield 

Hot Sprites Ranch 
(W&rdrup H.S.) 

IN-13E-32abc IS 
IN-13E-32abc 2S 
IN-13E-32abc 3S 

Elk Creek Hot brings 

IN-15-E-14ada IS 
IN-15-E-14ada 2S 
IN-15-E-14ada 3S 

IS-12E-16cba IS 
lS-12E-16cab IS 
1S-13E-22CCC 1 
lS-13E-27ccb 1 
lS-13E-27ccb 2 

Barron's Hot Springs 

lS-13E-34bcc 1 
lS-13E-34bcb IS 

Magic Hot Springs VfeU 

lS-17E-23aab 1 

11.6 km (7.2 mi) 

15.8 km (9.8 mi) 

20.1 km (12.5 mi) 
20.1 km (12.5 mi) 
9.5 km ( 5.9 mi) 

10.3 km ( 6.4 mi) 
10.3 km ( 6.4 mi) 

10.8 km ( 6.7 mi) 

32.5 km (20.2 mi) 

Surfa 

°C 

60 
66.7 
63.9 

55 
55 
45 

45 
48.9 
26.1 
35 
45 

48.9 
72.8 

72.2 

ce Tenp. 

(OP ) 

(140) 
(152) 
(147) 

(131 
(131 
(113) 

(113) 
(120) 
( 79) • 
(95) 
(113) 

(120) 
(163) 

(162) 

' Predicted 
Reservoir Tenperature 
Silica** Na/K^** 

^ °C 

125 
125 
125 

125 
125 
125 

115 
115 
125 
.125 
115 

125 
125 

140 

(°F) 

(257) 
(257) 
(257) 

(257) 
(257) 
(257) 

(239) 
(239) 
(257) 
(257) 
(239) 

(257) 
(257) 

(284) 

° C (°F) 

33.9 ( 93) 
135 (275) 
85 (185) 

95 (203) 
85 (185) 
85 (185) 

55 (131) 
55 ( 93) 
90 (194) 
63.9 (147) 
95 (203) 

95 (203) 
125 (257) 

175 (347) 

* * 

Table cqnpiled from Idaho Department of W&ter Resources Bullet in No. 30, Par t 7. 

S i l i ca and Na-K-Ca geotdiermcmetier indicated tenperatures are l e s s r e l i ab le a t the 
lower tenperatures. Ncaie of the predict:ed tenperatnxces were made using the enthalpy/ 
chemical d i lu t ion cor rec t io i nodel, >Mch would give higher r e su l t s than shown here. 
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3.5 Tenperature Gradients 

Tenperature gradients (rate of tenperature increase with depth) in t±e 
area depict, roo^y, the same information as Figure 3.4. A tenperature 
gradioit of 146° C/km (8° F/lOO ft) has been calculated in the area to the 
southwest of Fairfield arouaid Barron's Hot Springs. However, a tenperature 
gradient of less than 36° C/km (2° F/lOO ft) (still above normal) was cal­
culated for the area to the southeast of Fairfield although well water 
tenperatures are near 21.1° C (70° F). The two areas have the same near^ 
surface tenperatures, but the area around Barron's Hot Springs has a known 
hottier resouroe (hot spring source) at depth whereas the ot±er area has 
unknown tenperatures at d^tih. 

3.6 Geothermal Developnent 

Geot±ermal potential of Fairfield and Camas Prairie Area can be 
developed econcmically if the specific resource site can be located reasonably 
close 3.2 km (2-3 mi) to a large user facility. A ocnparison of the 
geot±ermal system (well, distiribution and retrofit) oos1:s and facility 
. benefit savings can be accomplished for several different potential users. 

Camas Prairie appears tx> be a shallow d^xcession in granitic bedrock 
that is influenced by visible faulting in the hills to the south and mountains 
to the north. Some of these southern faults (Bennett Hills) are shown on the 
1978 State Geological Map and in the refxart by Mitchell (1974). The State 
Geological Map shows an inferred fault crossing the westam part of the 
prairie from the hills cm the south into the mountains to the north. These 
faults do not appear to structurally oont:rol the valley, but apparently have 
a relationship bo the geothermal water encountered in the area. 

Figure 3.4 stows three inferred faults that are based on this study. 
One runs roughly east--west on tihe north side of the prairie and marks the 
break between the mountains and prairie. A second faiiLt runs out of the 
canyon north of Fairfield and is thought to extend into the valley. The 
third fault connects Barron's Hot Spring with the Hot Spring's Ranch 
(Ifardup Hot Spring) geothennal occurrence. This fault txace represents a 
slight modification of the trace shown on the State Geological Map. The 
fault traces shewn in Figure 3.4 are based on an area reconnaissance only. 
There has been almost no published geological work done in t±e area, 
especially in the mountains to the north. More detailed work would help 
determine the t i v e origin of Camas Prairie. 

Maximum tenperatajre and production of geothermal resources occur 
whenever t±e permeability of the rock is sufficient enough to allow the 
geot±ermal fluids to move freely. The most successful areas of exploratory 
drilling are around fault zones that extend down to great depths. Gen­
erally, wide and long fault zones have bettar pnobabilitry of successful 
geothermal wells. Camas Prairie appears to be a shallow depression, but 
the shallow geothermal fluids appear to be dependent upon faulta for 
tiieir upward migration. There is undoubtadly some lateral movement of 
the geot±ermal water whenever permeable beds are encountared by the fault 
zones. However, for maximum production and tenperatnire, the area fault 
zones should be explored by drilling. 
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3.7 Potential Geothermal Exploration 

There are three possible sources for the area's geothermal resource. 
The first is frcm the mountains to the north, the seomid is from the hills 
to the south, and the third is a ocntoination of the first two. The auttors 
believe that the major source of geothermal water is fron the north. The 
water migrates to d^th where it is heated and then moves upward in a 
southern direction along zones of permeability (faults). 

There are t±ree areas around Fairfield t±at appear to offer excellent 
to good chances for geothermal exploration. The area around Barron's 
Hot Springs, on the downdip (east) side of the fault, appears an excellent 
area for botii shallow and deep esqiloraticn. This includes the area between 
Barron's Hot Springs and Hot Springs Ranch (W&rdrup Hot Springs). A second 
area, also rated excellent for shallow exploration is located sout± of 
Fairfield and enclosed by the 21.1° C (70° F) contour shown on Figure 3.4. 
The third area is rated as a very good area for deep exploraticai and is 
located along the dcwndip (east) side of the N-S trending inferred fault 
passing just tc t±e east of Fairfield. 

There is little direct evidence resulting frcm the well study on vdiich 
to evaluate the third area inmediately around Fairfield. However, this is 
due to a lack of data from wells deeper tiian 45 meters (150 ft) and is not 
indicative of negative data. The presence of numerous reported warm 
springs in the mountains to the noi±h and the strong evidence of a major 
fault trending onto the Prairie frcm the canyon north of Fairfield, 
contoine to make this area a very good exploration site. Geothermal wells 
most be drilled into fault zones in order to encounter permeable zones 
that will result in maximum production and tenperature. 

3.8 Recommendations for Exploration 

A. Conduct geppl^ical (electromagnetic VLF radio and earth magnetic) 
surveys to pinpoint the existence and attitude of faulta in the valley that 
extend dcwn into the granitic basement. 

B. Select one of the t±ree areas identified (or modified by geo­
physical data) and drill to a 243 meter to 609 meter (800 to 2,000 ft) 
deep geothermal exploratory well witii 20 cm (8 in) casing installed in 
the top 60 meters to 152 neters (200 to 500 ft) of the well. 

3.9 Potantial j^ l icat ions 

Camas County is interestad in develcping t±e area^s geothermal resources 
for spaceheating public buildings and for locating a nsm industrial park. 
Other potential applications include controlled breeding conditions for 
livestock and green touse. The following section describes the estimated 
cost of exploration at several potantial sites in Camas County. 
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4.0 Site Specific Applications 

Based on the resouroe analysis outlined in Section 3.0,, five sites 
on the Camas Prairie, near Fairfield, were selected by the Idato Office 
of Energy for the purpose of estimating cost of geothermal develcpmait. 
Sites v^re selected based on the following criteria: 

a) Site must be located on a known or inferraJ fault and/or area 
of high geothermal gradient. 

b) Sita must be locatad near a transportation oorridor. 

Figure 3.4 locates each potential develcpnent site cn a map of the Fairfield 
area. Eacii site is identified by a nunber vAich cxarrespcands witii a potantial 
develcpnent scanario outlined in Table 4.0. Table 4.0 lists the estimatad 
drilling depth and potential dire<:t heat ̂ plication for eacdi site. It is 
recommended that detailed gecjphysical surveys be cxanducted prior to any 
exploration drilling. 

• 

Site NUnber 

Site #1 

Site #2 

Site #3 

Site #4 

Site #5 

TABLE 4.0 

POTENTIAL DEVEDOPMENT 

Description 

W&rdrup Hot Springs 
lN-13:-32 

Intersec±ic3n of North 
Trending Fault w/Railroad 
lS-12:-9 

Rarron Hot Springs 
lS-121-34 

Intersecrtion of Two 
Inferred Faulta 
1N-14E-28 

NE of Fairfield 
1S-14E-3 

SITES 

Depth 

244 neters (800 ft) 

610 neters (2,000 ft) 

244 meters (800 ft.) 

610 neters (2,000 ft.) 

610 meters (2,000 ft.) 

4.1 CcsnsicJerations for Direct Applications of Geotdiermal Energy 

' 

Potantial Pippl. 

Industrial Park 

Industrial Park 

f, 

Industrial Park 

Industrial Park 

Spaceheati.ng fear 
Fairfield 

The most inportant cjuestion to ask is whether the geothermal water will 
generate enough heat to meet potential demand. For Sites 1 through 4 no 
specific projection of potantial ciemand will be made. The intention for 
these sites is only to indicate that a certain guantity of heat may be 
available at a locatican near transportation facilities for possible in­
dustrial use. For Sita #5, witii a potential for spaceheating the town 
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4.1 Considerations fcr Direc±." Applicaticans of Geothermal Energy - Ccantinued 

of Fairfield, an estimate of demand was made. Based on a city peculation 
estimate of 450 by t±e Idato Stata Divisicm of Budget̂  Policy, Planning, and 
Coordination and an average family size of just over three perscans, the pro­
jected number of hpusetolds in Fairfield is 150. Assuming an average heme 
uses atout .2 X 10 BTU's per year, total heating demand for Fairfield is 
about 3 X 10 BIU's per year. Since Fairfield has 8575 heating degree 
(Says, the annual heat load translates intao a c3esign heat lead of 1.17 X 10' 
BTU's per hour, t h e peak toat load any heating system must satisfy. 

With an esqjected water tenperature of 100° C (212° F), the tenperature 
drop to be expected is 14° C (57° P). With that tenperature drop and the 
expected flow of 500 gallons per minute, the heat delivered by the vater 
is 1.43 X 10^ BTU's per hour or 1.25 XIO^ BTU's per year. Thus, available 
heat from t h e geothermal water is expecrted to be sufficient to meet the 
Fairfield spaceheating demand. 

4.2 Prcposed Facil i t ies 

4.2.1 Transmissicai System 

Four of the sites cx>nsiciered will be industrial 
parks Icxated close enough to the geothermal water source 
tx) keep piping costs negligible. The fift± site, for 
spaceheating of the City of Fairfield, will require a 
transmission system detailed on Figure 4.2.1. 

The Fairfield transmissican system would pipe 
fluids 1768 meters (5,800 ft) along road right of 
way in 20 cm (8 in) pipe to the city limits, thence in , 
15 cm (6 in) pipe 3,292 meters (10,800 ft) about the 
perimeter of the city, and finally 3,962 neters (13,000 ft) 
on five cxinnectars of 8 cm (3 in) acros^ the peaimeter. 
All pipe would be asbestcjs cement, buried and insulated 
with polyurethane fcxam. Costs are projec:ted at $24 per foot 
for 20 cm (8 in), $16 for 15 cm (.6 in.), and $11 for 8 cm 
(3 in) pipe. 

4.2.2 Supply System^ Vfells 

A. Sites 1 and 3 will have 244 meter (800 ft) wells. These 
wells will be drilled 25 on (10 in) to a d^Jth of 61 meters 
(200 ft) and 20 cm (8 in) casing will be set. Then drilling 
will proceed anothsr 183 meters (600 ft) at a diameter of 
20 cm (8 in) with 15 cm (6 in) casing set. Sites 2, 4,. and 5 
will exctend 549 meters (1800 ft) below the initial casing. 

Drilling costs are estimated at $1 per inch of diameter 
fo(?t \jp to 600 feet; $2.50 per inch of diametar per foot from 
600 to 1,000 feet; $3.50 
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4.2.2 Supply Systems - Continued 

A. Walls 

per inch of diameter per foot for the next 500 feet; 
and^.5 per inch of diameter per fcxrt; from 1,500 to 
2,000 feet. This means a cost, including a 30% cxan-
tingency figure of $18,720 for 244 meters (800 ft) 
of well and a cost of $74,880 for 610.6m(2,000 ft) 
of well. 

B. Punps 

A two-stage, vertical turbine downhole punp of 
25 HP would be used to punp 500 GPM. The punp would be 
set fcr 15 neters (50 ft), and using electricity at 2<J: 
per kwh, would require a maximum of $3,267 in power 
cost. Total c»st for the punp, motor, main valves, 
and installation would be about $12,000. 

4.2.3 Disposal System 

Per this preliminary analysis due to the uncertainty 
as to the possible uses of geothermal fluids in t±ie 
Fairfield area, plant oonstructican costs and cJisposal 
c o s t s have been cmit:ted. The purpose of the analysis 
has been limited to projecting the c3ost of BTU's deliv­
erable at the wellhead for possible fuarther use. 
Further specification of ac±ual usage of geothermal 

" fluids is lacessary before a projection of disposal 
exists can be made. In general, injecrtion wells are 
similar in cost to productican wells though they 
usually require less pumping power. 

4.3 Cost Analysis 

Table 4.3.1 details the capital and operating costs of providing 
500 GEM of 100° C (2129 P) at the wellhead for the four potential coxir-
nercial sites and the City of Fairfield for space heating purposes. 
The only operating cost of providing the water for the cximercial-
industrial sites would be tiie power post for pumping/$3,267 per 
year. Maintenance would be minimal with no pipeline yet under 
consideration. Sinca the space heating project for the City of 
Fairfield has a substantial pipeline, a maintanance expense equal t o 
% % of the cx)st of piping plus 3% of the cx)St of pumps, in addition 
tio the $3,267 power costs, was included. 

Total heat available with a 14° C (57° F) tenperature drop and 
a flow of 500 GPM was divided by the available cubic feet of water at 
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TABa[£ 4.3.1 

CAPITAL Â D̂ OPERATDC COSTS FCM POTENTIAL SITES 

(1) (2) (3) (4) (5) (6) (7) - (8) 
Vfell Punp Trans- Genital Maint- Power Cperating Amortized 

Site Cost Cost missican Cost enance Cost Cost Coital 
Cost Cost Cost 

1—1 

< 

1 

2 

3 

4 

5 

18, 

74, 

18, 

74, 

•^4-

,72b 

,880 

,720 

,880 

,880 

$12,000 

12, 

12< 

12, 

12, 

,000 

,000 

,000 

,000 

— 

455, 

— 

— 

— 

,176 

30, 

86, 

30, 

86, 

542, 

,720 

,880 

,720 

,880 . 

,056 2,635 

3, 

3, 

3< 

3, 

3, 

,267 

*267 

,267 

,267 

,267 

3,267 . 

3,267 

3,267 

3,267 

5,902 

3. 

10, 

3. 

10, 

63, 

,608 

,205 

,608 

,205 

,670 

(4) Capital Cost = (1) + (2) + (3) 
(7) Cperating Cost = (5) + (6) 
(8) Amortized Coital Cost = (4) amortized over 20 years at 10% 



4.3 Cost Analysis - Continued 

that flow to establish heat content of the water. This heat content figure 
was multiplied by the available water and Fairfield'-s heat load fac:tor 
(.294) to establish the number of theme of heat available. Given the 
figures above, Fairfield has 1.029 X 10' ft.-̂ of geothermal water available 
with a total heat content of 36,750 therms or 3.675 X 1 0 ^ BTU's during 
a normal year. These figures are used for Site #5 (space heating Fairfield) 
to derive the costs listed in Table 4.3.2. 

Por a spaca heating system water and heat availability must be tenpered 
with the local heat load factor to reflect the fact that t±ey are not in 
use all year at peak levels. For ccmmercial cr industrial (nonspace heating) 
uses, the variation in load characteristic of heating does not ̂ ply. 
Therefore, fcr Sites #1 throu^ #4, we have used the total HFU's per year 
and total volume of vater per year, undiminished by this fractional heat 
load factor. The 500 GPM well operating at a (X)nstant rate year-rouind 
would produce 3.5 X 10^ ft.3 of geothennal water. With the assumed tem­
perature drop of 14° C (57° p), this volume of water would contain 
1.25 X loll BTU's. These yearly figures are used to derive costa for 
Sites #1 through #4. , 

Table 4.3.2 derives cost figures per 10^ RTUfefor all five potential 
sites. The figures allow conpariscan with the conventional fuels listad 
in Table 4.3.3. 

Table 4.3.3 presents price projections for conventional fuel sources, 
in billing terns and (Converted to ndllicans of BTU's for easier ccsrpariscan. 
These prices have been adjusted for cxjnversion efficiency so that final 
prices are for millicans of usable BTU's. (Elecrtricity is assumed to be 
100% efficient, gas 80%, and oil 70%). All prices in Table 4.3.3, 
plus all ot±er energy prices in the overall analysis, have been escalated 
at rates given in the Dames and Moore study prepared for the Idaho Public 
Utilities Ccnmissian. These projections were prepared in late 1977 
and today there is considerable doubt cis to their accuracy. Particularly 
for gas prices, the Dames and Moore rates are low. Sinca no more com­
prehensive set of projections has appeared, we will continue to use 
Dames and Moore. 

Keep in mind that if a case for geothermal heat can be nade, with 
these rates of increase for ccanventional fuel alternatives, which we 
know are cxmservative, actjial increases bgyond these cxanservatiye-pro­
jections canly serve to enhanca the conpetitiveness of geot±ermal heat. 

The final oolum in Table 4.3.3 representa an unofficial estimate by 
IPUC staff of the inpacrt of the prepensed NW Energy Policy Planning Act 
on Elec:tricity prices. Basically, it projects that the Northwest 
Energy Bill will put off price increases for about three years, at vrfich 
time electricity rates will start tao rise at a rate of 13% per year. 
(Table 4.3.3 carries the 13% rate all the way to 1988. Figure 4.3.4 presents 
a graphical picture of these same projecticans.) 
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TABLE 4.3.2 

(2CTHEEMAL COSTS PER 10^ BTU FOR POTEMTIAL SITES 

(A) (B) 

Site Capital Cost Per 10° BTU Annual Cost Per 10° BTO 

1 $ .246 $ .055 

2 .695 .108 

3 .246 .055 

4 .695 .108 

5 14.70 $1.89 

A Capital cost from Table 4.3.1 divided by 1.25X10"^ BTU's for sites 1 
through 4; by 3.675 X lOlO BTU's for site 5 • 

B Annual cx)st is the sum of maintenance cost plus power cost plus amortized 
capital cost from Table 4.3.1 divided by 1.25 X l O H BTU's for sites 1 
through 4; by 3.675 X lOlO BTU's for site 5 
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Table 4.3.3 
FUEL PRICES - PROJECTED 20 YEARS 

Electricity 
$/Kwh $/10'' BTU 

Gas -
$/Therm $/10° BTU 

#2 Fuel Oil 
$/Gal. $/10° BTU 

• < 

I 
ro 
ro 

1979 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
199 3 
1994 
1995 
1996 
1997 
1998 

.02497 

.02724 

.02972 
,03243 
.03492 
.03761 
.04051 
.04363 
.04699 
.05060 
.05450 
.05870 
.06322 
.06808 
.07333 
.07897 
.08505 
.09160 
.09866 
.10625 

7.316 
7.982 
8.708 
9.501 
10.101 
10.879 
11.716 
12.618 
13.716 
14.909 
16.207 
17.617 
19.149 
20.815 
22.626 
24.594 
26.734 
29.060 
31.588 
34.33^ 

.382 

.409 

.438 

.469 

.506 

.544 

.586 

.632 

.680 

.733 

.789 

.850 

.915 

.986 
1.061 
1.143 
1.231 
1.326 
1.428 
1.538 

4.776 
5.115 
5.478 
5.867 
6.284 
6.730 
7.208 
7.720 
8.268 
8.855 
9.483 
10.157 
10.878 
11.650 
12.477 
13.363 
14.312 
15.328 
16.416 
17.582 

.739 

.789 

.843 

.900 

.961 
1, 
1. 
1. 
1. 
1. 
1. 
1. 
1. 

.027 
,097 
171 
251 
338 
432 
532 
640 

1.754 
1.877 
2.009 
2.149 
2.300 
2.461 
2.633 

7.610 
8.127 
8.680 
9.270 
9.901 
10.574 
11.293 
12.061 
12.881 
13.783 
14.748 
15.780 
16.885 
18.066 
19.531 
20.684 
22.132 
23.681 
25.339 
27.113 

Electr 
with Plann 
$/Kwh 
\ 
.02497 
.02487 
.02477 
.02824 
.03219 
.03670 
.04184 
.04769 
.05437 
.06198 
.07066 
.08055 
.09183 
.10468 
.11934 
.13605 
.15509 
.17681 
.20156 
.22978 

icity 
ing Bill 
$/10^ "-" BTU 

7.316 
7.287 
7.258 
8.274 
9.432 
10.753 
12.259 
13.973 
15.930 
18.160 
20.703 
23.601 
26.906 
30-671 
34:967 
39.863 
45.441 
51.80 
59.057 
67.326 
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YEAR 

1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

TARTK 4.4 

20-YEAR COST OCMPARTSTN OF PROPANE WITH GEOTHERMAL 

(1) (2) 

PRCPANE COST GECTUERMAL COST 

$ 18984 $ 5902 
20256 6383 
21613 6906 
23061 7471 
24399 8023 
25814 8617 
27311 9255 
28895 9939 
30571 10676 
32252 11527 
34026 12448 
35898 13443 
37872 14518 
39955 15679 
42153 16936 
44471 18294 
46917 19761 
49497 21348 
52220 23065 
55092 24919 

(3) 
SAVINGS 

$ 13982 
13873 
14707 
15590 
16376 
17197 
18056 
18956 
19895 
20725 
21578 
22453 
23354 
24276 
25217 
26177 
27156 
28149 
29155 
30173 

TUIAL 

HEAT 

(4) 
PRESENT WORTH (10%) 

$ 11893 
11465 
11050 
10648 
10168 
9707 
9266 
8039 
7670 
7264 
6875 
6504 
6150 
5811 
5488 
5179 
4884 
4603 
4334 
4077 

$151,075 

(1) Annual heat load of 3 X lOlO HTU's per year for 150 homes in Fairfield divided by 
91. ,500 BTO's per gallon to cxjnvert to gallons. thai multiplied by 57.9<: per 
galLon of propane to convert to annual cost of heating. This cxsst was then 
projectad over 20 years at rates presented in the Danes & moore r e spo r t to the 
Idaho Public Utilities Conmission (6.7% through 1982, 5.8% throu^ 1987, 5.5% 
thereafter) 

(2) Geot±ermal c^arating caost = Power cx)st plus maintenanca. 

(3) Savings = Propane Cost minus Geothermal Oost. 

(4) Savings stream cxjnverted to present worth at 10% discount rate. 
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4.4 Economic Conclusions 

The costs at the wellhead for Sites #1 through #4 are all very low 
cxnpared tio alternative fuel costa. Evai though these costs do not include 
a dii^sal system, they are so low as to suggest t±at any ccmtercial or 
industrial establishment able to Icxata at the heat sourca would cSerive 
huge benefits in terms of fuel savings from use of geothermal fluicis. 
For Site #5, space heating of Fairfield, it also appears that even with 
the possible inclusion of acSditional costs for possible disposal or man­
agement fees geothennal spaca heating would be a tremendously attractive 
propositian. Table 4.4 indicates cperating cost savings from use of 
geothermal for space heating in Fairfield. 
5.0 Develcptent Process 

5.1 Private Funding Potential 

To obtain private funciing for geothermal development, the owner/ 
develc3per can approach private investors, investment carpanies and lending 
institoitions. The key to private funding is sufficient collataral to 
offset the bank risk. In Idaho, lending institutions lacdc eaperienoe in 
the econcmics of alternative energy develc^ment. A developer must be 
prepared to prove that the investment is sound. Although there has been 
intarest firm private investrors in develcping geot±ermal resources in 
Camas County, the high cost of drilling has deterred any action by locial 
landowners. 

5.2 Public Funding Potential 

. There are a nunber of public funding mecdanisms available. Fairfield 
can revenue bond a geot±ermal district heating system under current Idaho 
Cc?de regarding public water systems. 

The Econcmic Development Administration has technical assistance and 
public works grants for public services anc3/or facilities. The application 
for t±ese funds can be made by a public or private norprofit organization 
such as a water dLstricrt. These funds are generally cost-share projects. 

The Federal Department of Energy has two funding programs which could 
be used for funding a district heating system. The Program Cpportunit̂ ^ 
Nbrica program is a cxstpetirive grant program vMch enphasizes a cost-share. 
The Geothermal Loan Guaranty Program provides loan guarantees for up.to 
75% of project cost with the Federal government guaranteeing up to 100% 
of: the amount borrowed and t h e applicant contributing 25% equity. 

5.3 Resource Ownership 

There are no Pecieral lands leased for geothermal resources in t h e 
Fairfield area. All available State lands in Camas County have been leased 
to Simasko Productican Corpany for geot:hermal resources. Several large 
land owners in Camas County have joined together to form t±e Camas Geo­
thermal Resource Associarican. Several private landowners have leased 
their lands to Gulf Oil Corporation for geothermal explorarion. 
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5.4 Permitting Requirements for Geothermal Develcpment 

5.4.1 Stata Permits 

Idaho Department of W^ter Resources Regulations through authority 
granted by Section 42-4003 (f), Idaho Code, states the Director shall 
have t h e authority to and may designate any area of the state a geothermal 
resource area vdiere the ciirector fincJs or has reason to believe that such 
(iesignation is necessary to protect the geothermal resource from waste 
and to protect other resources of t h e state from contamination or waste. 

• . I , - • 

Informatirsn pertaining to the classificarion of lancJs as G.RJA (Geo­
thermal Resource Areas) in the State of Idaho fall into four categories: 

a) Geolcjgy, including geochemical and geophysical data; 

b) Cortperitive interests; 

c) Neariay discoveries to alreaciy classified areas; 

d) Other; any pertinent geolcjgical, engineering and/or 
econanic data may be considered along with otiar available 
data in determining G.R.A's.N6w methods of evaluatican may 
be incorporated from time tx» time as they become available 
and various new theories may be applied to determining 
G.R-A^s as they are proposed. 

The Director of t h e I<3aho Department of W^ter Resources has ciesignated 
t h e Camas Prairie of Camas County, Idaho a Geothermal Resource Area. 
Under the authority of this designarion (Idaho Code 42-4003 (g)(h) ) the 
following special cxjnditions ̂ ply to all exploration drilling in the Camas 
Prairie: 

a) No person shall, drill a well for aiy purpose to a depth of 
three thousand (3,000) feet or more below land surface in a 
designated geothermal resourca area without first obtaining 
a permit under the provisions of this secrtion. Such permits 
shall be in addirion to any permit requdred ty other pro­
visions of law. 

b) The owner of any well oonstructad or being constructed pua> 
suant to Section 42-320, Idaho Code, which encounters a geothermal 
resouroe, and-v*o intends or desires to utilize such re­
source, shall make applicarion for a geothermal pezmit as 
required uncSer this sectican, provided hcwever, t±at no 
addirional filing fee shall be required. 

An approved permit from the Department of W&ter Resources is generally 
required before, work can begin on geothermal wells. The permit forms re­
quired under the Geothermal Resource Act are: 
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5.4.1 State Requirements - cbhtinued 

a) Form 4003-1, Application for Permit to d r i l l for Geot±ermal 
Resources; 

b) Form 4003 - 2, Ajplicarion for Permit to Alter a G«3t±ermal 
Wiell; 

c) Form 4003-3, ^ ^ l i c a r i o n for Permit to Convert a Vfell to a 
Geothermal Injecrrion Wall; 

d) Perm 4005, Geot±ermal Resourcas Surety Bond; 

e) Form 4007, Nbtica of Intent to Abandon a Wall; 

f) Form 4009, Report of Abanc3onment of a Well 

Permit applications must be acoaipanied by a f i l ing fee of: 

a) One hundred dol lars (100) for any production or exploratory 
well ; 

b) Fif ty dol la rs ($50) for an inject ion well ; 

c) Fif ty <3ollars ($50) for an amendment to a jarmit 

d) Nb f i l i r ^ fee sha l l be charged for f i l i ng a Norice of Intant 
to ccjnstruct a hole for gathering geotechrical c3ata. 

Boncis are required as a cxandition of every permit. A 
bond of not l e ss than ten thousand dol lars ($10,000) i s 
required for eacdi wel l . 

The tsro exenptions to the Geothermal Resource Permit 
requirementa r e l a t e to esplorarion wells and to lew 
tenperatnire geothermal wel ls . 

a) If an exploration well i s less than s ix inc±ies in diameter 
and less than 1,000 feet c3e^ and i s used only for collecrting 
geotechnical c3ata, the. owner must siitply f i l e a Nbtica of 
in ten t t o d r i l l with the Department of Water Resources 

b) As explained in Section 42-003 (e), Idaho Code, wells from 
vdich low tanperatnire watar i s used for such purposes as 
space heating or f ish propagation need canly obtain an 
approved water right. 

Although a watar right i s not required under the geothermal permit, 
i t i s highly recorannended tha t watar rights be applied for in order 
to obtain assurances against subsequent developers. 
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, 5.4.2 Local Gc3vemment Permita 

Camas County Planning and Zoning: Special Use Permit required. 

5.5 Tine Factors for Permita: 

Idaho Department of W^ter Resource permits can be issued in less than 
four weeks but can take up to six mentis. Contastad water right permita 
can take six mont±is to one year to resolve. Planning and zoning permita 
take from one week to two months for issuance. 

5.6 Barriers to Development 

, 5.6.1 Insr i tur ional 

The lack of ava i l ab i l i t y of f inancial assis tanca for public 
develcptent i s considered by local govemnent i n t e r e s t to be the 
major ins r i tu r iona l ba r r i e r to geotiiermcd. (ievelopient. Federal pro­
grams are currentiy designed around a cxxiperirive grant program and 
there are no s t a t e programs available to a s s i s t local conmuniries in 
c3evelc3ping geothermal resourcas. 

5.6.2 Environmental 

The disposal of thermal f lu ids by injecrion wi l l require 
approval by both the Idaho Department of Wfeter Resources and the • 
Department of Health and Welfare. 

Injecrion near the City of Fa i r f ie ld w i l l require the inecrion 
to occur in the alluvium which f i l l s the Camas P r a i r i e . This alluvium 
i s the source for irrigarican water and donesric water. The environ-
nental inpacrt of disposal w i l l have t a be carefully examined before 
permita for develcjpment can be obtained. 

5.6.3 Financial 

The tax base of Camas County has s teadi ly increased since 1970 
but t h i s funding base i s no Icjnger available to Icxal governments. 
In 1979 the Idaho Legislat:ure passed a 1% limitarion for property 
tax assessed valuarion. This has severely limited Icxal governments 
a b i l i t y to fund Icxal public works projecta . 

6.0 Conceptual Timeline for Development 

Figure 6.0 i l l u s t r a t a s a ccmc^t^jal t imeline for developing explorarion 
wel ls . The,entire process should require approximately 12 to 24 months. 
Considering the severe wintar condirions which can ex i s t , pericsds were 
confined t a spring, summer, and f a l l . 
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STANLEY, IDAHO 

SITE SPECIFIC DEVELOPMENT ANALYSIS 

Prefaca: 

Stanley is an isolated mountain community in interior regions 
of Idaho's Sawtaotdi Mountains. The cortmunity is locatad at an el­
evation of 1,903 meters (6,260 ft.) and has 10,739 heating degree 
days. A significant hot springs with a surface tenperatiure of 41° C 
(105° F) is Icxated within one kilometer (.6 mi.) of the oomnunity. 
The cxramunity of Stanly is intarestad in develcping this geothermal 
prospect for space heating. 

The Stanley Hot Springs geothermal prospect was selected for site 
specific developnent analysis because: tdie sita has high haating 
<3egree days; the city lias requested assistance from the Idaho 
Office of Energy,, and the site can be cxansiciered a "tr̂ pe exanple" 
of the geotiiermal development potantial which is typical of Idaho's 
intermountain ccranunities. 
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1.0 Introduction 

A site specific caevelĉ snent analysis is a cjualitative and quanti­
tative analysis of technical, ecxjnomic, environmental, and institu­
tional factors which influenca the scale and timing of geot±ermal devel-
oproent. The axalysis is based on current infomation available in the 
literat:ure and reflec±s the intent of public and privata develcspment 
interest in the Stanley area. Resource data for t±e Stanley Basin Was 
provicaed by the Idaho Department of Water Resources, the U.S. Geolog­
ical Survey, the University of Utah Research Institute, and Boise 
State University. 

A review of current, available socio-ecxjronic c3ata and tacdinical 
papers on geothermal space heating was conductad to determine t±e 
scale and cxjst of a district heating system. Federal, State, and 
loccd. planning r^xorts were reviewed to determine the instit:utional 
facrbors affecting c3evelopment. 

The Stanley Site Specific Development Analysis describes the 
institutional, logistical, and econcmic parameters which will affect 
the develc3pment of a geothermal distric:t heating system vdich could 
service t h e ccmntiunity of Stanley. The develcspment concapt involves 
locating a production well at Stanley Hot Springs and dist:3ibuting 
hot watar for space heating to all major builciings in the cxsmiuiity 
of Stanley. 

The resource t:enperatures are eaqacted to range from a minimum 
to 41° c (105° P) to a maximum of 75° c (1670 F ) . The higher taiper­
ature is based on gebcdiemical thermcmet^Y. A realistic temperature 
of 60° C (140° F) could be expected from a 100 to 200 m 628- 656 ft.) 
d e ^ well. 

Stanley is a small cxmmunity with a population of approximately 
70 year-round resicJents. The cjcmnunity is the only incorporated 
town in the Sawtcxjtii National Recreation Area (see Figure 1.0). 
This small cximiunity is service area for the recreation area. The 
comiunity cxansista of several service oriented small businesses 
such as: service stations, cafes, hotels and motels, a grcxrery store, 
and post off ica. 

The principal energy supplies for Stanley are electricity, 
nunber two fuel oil, propane, and firewood. Monthly heating bills 
for cxatmercial buildings in Stanley can be as high as $1,000 per 
month in the winter. 
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Figure 1.0 

Location of Stanley, Idaho 
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2.0 Site Description 

2.1 Location 

Stanley, Idaho is located within the boundaries of the Sawtooth . 
National Recaaation Area in Custer County at t±e junction of U.S.. Highway 93 
arai Stata Highway 21. The community has an elevation of 1,908 meters 
(6,260 ft.) and is locatad in an intermountain basin ViAioh is surrounded by 
mountains of the Sawtooth and White Clouds ranges. 

Stanley Basin is a large fault cxaitrolled basin which is filled to an 
undetermined depth with alluvium. The basin is a major water shed of the 
Salmon River, 

Stanley Hot Springs is located alcang t±e Salmon River, erne kiloneter 
(.6 mi.) north of Stanley at the confluence of Valley Creek and the Salnon 
River. Figure 1.0 shows the location of Stanley Hot Springs and the City 
of Stanley. The topography of the hot springs and cxantnunity is relatively 
level. The City of Stanley is 12 meters (40 ft.) higher than the hot 
springs. Stanley Hot Springs is locatad in Section 3, T. 10 N.. R. 13 E.., 
Boise IVteridian. 

2.2 Demcjgraphics 

The City of Stanley has an estimated, 1979, population of 70 persons. 
The community has experienced a steady increase in pcjpulaticai sinca 1970. 
If t h e current iimvigration continues the populatican of Stanley will reach, 
100 by 1985. Table 2.2 lista the state population and enployment forecast 
of Custer County and ita ocramunilies. These forecasts a r e based on his­
torical trends and c3o not oonsicier the prospects of new enployment trends. 

Renewed interest in mining activity north of Stanley may cause a substan­
tial inmigration inta the Stanley Basin. A Los Angeles based firm, Cyprus 
Mines Corporation, is consicSering establishing an cspenpit molybdenum 
mine and mill cxnplex in Custer County on Thonpson Creek, approximately 
40 kilometers (25 mi.) northeast of Stanley. A decision t o develop the . 
mine will be made in. 1980 and d^ands on approval of a number of op­
eration permita. If all permits are approved in a timely manner, pro­
duction could ccirmence by 1983. 

Anticipatad total project enployment will be nearly 550 people. 
Secondary inpact could mean an increase of over 2,000 people in the 
region. C^arational plans currentiy call for the majority of these 
people to live in the conrnunity of Challis vMch is located 60 kilometers 
(37 mi.) northeast of the mine site. Some pcspulatioh overflow is ê qsectad 
to impact Stanley. 

V-3 



TABLE 2 . 2 

DEMDGRAPHICS AND EMPLOYMENT 

CUSTER COUNTY 

County's population as percentage of the Stata t o t a l - 1976: 0.39% 

1950 1960 1970 1976 

Population 

Percent of pcjpulatican change 

Percent change (Idaho) 

Pcpulatican per square mile 

Percent of 1970 pcpulaticsn: 

3,318 2,996 

0.7 0.6 

Rural farm 
Rural non-farm 
Urban 

2,967 

12.4% 

16.5%, 

0.6 

22.5% 
77.5% 
0 

3,300 

12.4% 

16.5% 

0.7 

CITY POPUIATICN 

Challis (Cnimty Spĵ h) 

Clayton 
Lost River 
Mackay 
Stanley 

Census 
1970 

784 
36 
40 
539 
47 

Estimate 
1975 

953 
35 
41 
615 
67 

Percent 
Change 

2.16 
-2.8 
2.5 
14.1 
42.6 
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TABLE 2.2 - Continued 

Employment Summary 

1972 1975 1980 1985 1990 1991' 2000 

Agriculture 

Mining 

Construction 

Wood Products 

Other Manufacturing 

Trans. Comm. and Utils 

Whsle and Retail Trade 

Finance, Ins. Real Est 

Services and Misc. 

State and Local Govt. 

Federal Government 

Total 

405 

42 

2 

8 

10 

55 

244 

. 42 

188 

226 

110 

402 

98 

2 

6 

4 

44 

237 

46 

154 

249 

144 

384 

110 

2 

6 

4 

51 

259 

48 

208 

282 

151 

366 

124 

2 

7 

5 

56 

, 271 

50 

248 

308 

163 

34^ 

135. 

3 

8 

6 

62 

285 ' 

52 

294 

338 

175 

334 

144 

3 

9 

7 

68 

299 

54 

,348 

369 

184 

321 

.130 

3 

10 

7 

75 

315 

56 

412 

404 

195 

1332 1386 1511 -1606 1710 1823 1953 

Total Population 

Total Employment* 

Labor Force 

Forecast Summary 

1970 1975 1980 1985 1990 1995 2000 

2960 3240 3740 4020 4290 4410 4580 

1330 1380 1510 1600 1710 1820 1950 

1320 1400 1530 1630 1730 1840 1970 

*Source: Idaho Dept. of Water Resources, Population and 
Employment Forecast -State of Idaho, 1978. 

V-5 



2.3. Eooncny of Site Area 

Custer County's ecancmic ac:tivities were analyzed to provicae â  
vrorking knowledge of the present and past econcmic base as well as to 
provide insight as. to the type of futiure activities which could occur. 
Custar County has had a stable but stagnant ecancny in terms of total 
enployment and per capita incxme for the past five years. The county 
has not experienced any significant growth since 1970. Table 2.3 lists 
the major-elementa of Custar County's eooncny. 

The Stanley area's ecancny depends primarily can tcxuism. Un­
enployment is high during t h e winter months viven tauuism is restricted 
to winter sports. In t±e recent past, the major cantributors to the 
City of Stanley's eccancmic base were livestock, timber, and mining 
acrtivities. These activities are currently restrictad and will be 
maintained at a lew level on Federal lands because of the National 
Recreation Area ciesignation. 

G^portumities for ecancmic growth in Custer County are currentiy 
tied to cjpportunities of new mining activities and increased tourism. 
New mining operations are e^^acted to centar their base of caperations 
in the Challis area which is the main service center in Custer County. 
At-full C3peratican, in 1983, the Cjipcus Mining Ccnpany eaqsecta tb have 
a local payroll of approximately eight million dollars. The opening of 
this new mine will bring a growth bcxan to Custar County v*dch c»uld 
darw approximately 2,000 new residents inta the caunty. 

2.4 Land Use Consicierations 

The City of Stanley cxmsists of approximately 124.8 herrtares 
(308.5 a:cres). Approximately 78.9 hecrtares (195) acres of 63% of 
the land within t h e city limits are currently vacant land. An ad­
ditional 25% of the total land area, 27.1 hectares (67 acres) is 
used for municipal and civic purposes such as the school, clinic, 
airport, and sewer lagoons. Current residential land use acaounts 
for on ly 8% of the total land use. This residential lai^ use is 
cx)ncant:rated in 1.0 hecrtares (2.5 acrces) area. Conmercial land use, 
6.8% of the total land area, is concentrated along the main streets 
and intersections and acxaunta for less than 8.5 hec:tares (21 acres). 

Year-round reisidential occupancy in Stanly is lew. Most 
resi(3ential use ocaurs during the sunner and is related to the in­
crease in tourism. Sunmer pcpulaticjn of Stanley can exceed 250 
resic3ents. Seme commercial businesses a r e also seascanal and close 
during the winter months. Present conmercial activities are mer­
chandizing, hotels, motels, restauranta, and servica staticsns. 
These conmercial activities are located along the highway areas 
and in the canter of the residential area. 

Staiiey's major land use concern is the allocaticai of land uses 
in such a way as to provide for privata and public needs while still 
maintaining the cxnntunity's historic set:ting. 

Stanley is in an uniusual land use planning positicai. It is 
unicjue by being surrounded by federally cantrolled lands and by 
being affected by Federal legislation (P.L. 92-400) ccjncemirag land use on 
private land within the Sawtootdi National Recreation Area. 
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TABLE 2.3 

Economy: 

Percent of average monthly unemployment - 1976: 

Jan. 11.0% Feb. 13.6% Mar. 11.6% Apr. 8.9% May 4.3% Jun. 3.8% 
Jul. 3.8% Aug. 3.7% Sep. 4.7% Oct. 4.8% Nov.8.0% Dec. 9.7% 

Percent of labor force unemployed: 1970:5.0% 1972:8.7% 1975:7.6% 1976:7.0% 

Month and percentage of highest unemployment: 1975: Feb.-15.3% 
1976: Feb.-13.6% 

Month and percentage of lowest unemployment: 19 75: Sep.- 3.1% 
1976: Aug.- 3.7% 

Percent of females (16+) in labor force: 1960 (14+): 30.6% 1970: 37.3% 

Employment (B.E.A. data) 1967 1970 1974 1975 

Total employment 
Farm proprietors 
Non-Farm proprietors 
Wage and salary employment: 
Federal civilian 
Military 
State & local 
Manufacturing 
Mining 
Construction 
Trans., Comm. & Pub. Util. 
Trade 
Finance, Insurance & 
Real Estate 

Services 
Other 
Farm 

(D) Not shown to avoid disclosure of confidential information. 

Average Idaho tax return (county) - 1976: $232 

Average Idaho tax return (State) - 1976: $396 

Total assessed valuation: 1975*: $7,290,547 1976: $7,676,434 
*1974 subsequent rolls, 1975 real and personal rolls, and 1975 utilities 

Average levy county-wide paid per $100 assessed valuation: 
1973: $8.21 1974: $7.25 1975: $7.14 1976: $7.43 

Sales tax: 1974*; $159,886 1975*: $168,543 1977*: $171,818 
*Fiscal Year 
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1,210 
278 
194 

122 

164 
24 
64 
23 
41 
91 

16 
74 

— 

119 

1,248 
247 
227 

107 

207 
(D) 
84 
(D) 
37 
106 

19 
95 

.— 

108 

1,377 
237 
247 

153 

234 
17 
71 
5 
45 
110 

19 
32 

— 

107 

1,393 
235 
247 

144 

249 
10 
99 

• ( D ) 

43 
103 

18 
95 
(D) 
149 



TABLE 2.3 - Continued 

Proper ty t ax as pe rcen t of f u l l va lue : County-1976: 
S t a t e -1976; 

Per capita income: 1970 $2,500 1974 $3,551 
% of national average: 1970 63.0% 1974 65.2% 
% of state average; 1970 76.0% 1974 72.2% 

Median family income - 1969: $7,063 

Median family income* - 1976; $8,625 
*HUD estimate 

Transfer payments (thousands of dollars - county); 

1970 $960 1974 $1,785 1975 $2,185 

Number of business establishments - 1974; 68 

All housing units 1,320 

Number of vacant - seasonal and migratory units 163 

Number of mobile homes or trailers 111 

Population per occupied unit 3.0 

1.1 
1.1 

1975 
1975 
1975 

Dl% 
55% 

$3, 
58 
66 

435 
.2% 
.4% 
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2.4 Land Use Consideration - Ccaitinued 

Section 4 of P.L. 92-400 states: 

"The Secaatary shall make and publish regulaticans 
setting standards for the use, subdivision, and 
developnent of privately owned property within the 
boundaries of the recreatican area. Such regulations 
shall be generally in furtherance of the purposes of 
this Act and shall have the c^ject of assuring that 
the hi^iest and best private use, subdivisican, and 
develcpment of such privataly owned property is 
ocsnsistent with the purposes of the Act and with 
overall general plan of the recaaation area..." 

All Developnent in Stanley, including building design, must conply 
with the regulaticans set foi±h in the Sawtooth Naticanal Recreatican Area 
Act. 

Figure 2.4 shows the major surfaca landowners in t±e Stanley area. 
The Stanley town sita is the area with t±e highest density of conmercial 
and residential structures. In recant years, conmercial cievelcpnient has 
grown along the highway ri^ts. New subdivisions have been partially 
cSeveloped, but very few residential structures have acrtually been built. 
New resiciential growth is expectad to aoncen-trate north of Valley Creek 
and wit±ih the old Stanly town sita. 

2.5 Climate 

The Stanley Basin has an extremely cool climate. Located in a high 
intermountain valley the area has cool sunmer evenings and cold winters 
with heavy snowfalls. The average frost free pericxi for the area is 15 
days. Table 2.5 summarizes the climatic data for the Stanley Basin. 

3.0 Resource Evaluation 

3.1 Description of Springs 

Stanley Hot Springs is located in Section 3, T. 10 N., R. 13 E., 
Boise Meridian, in Custer County, Idaho. The spring discharges from 
quartenary alluvium near Cretaceous granitic rocdcs. The discharge area 
is a gravel bar which separates the mouth of Valley Creek from the Salmon 
River. Several thermal seeps and springs discharge into both the Salmon 
River and Valley Creek from both sides of the gravel bar along a 400 meter 
(1,312 ft.) long area. 
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TABLE 2.5 

CLIMATOLOGICAL DATA FOR STANLEY, IDAHO 

Elevation: 1̂ 26 meters (6̂ 230 ft.) 

Years of Record: 19 

Mean Daily Temperature 

January Minimum; -18°C (-.7 P) 
January Maximum; -3.2°C (26.20F) 

July Minimum; 1.05°C (33.9°F) 
July Maximum; 25.6^0 (78.1°F) 

Lowest Temperature of Record: -45.5°C (-50°F) 

Highest Temperature of Record: 35.5°C (96°F) 

Average Annual Days 

Maximum bf 32°C (90°F): 3 days 

Minimum of 0°C (32°P) or less: 310 days 

Growing Season (Average Freeze Free Period): 15 days 

Average Precipitation 
Annual Precipitation: 41.2 cm (16.23 in.) 
Annual Snow Fall: 238.5 cm (93.9 in.) 

January Preeipitation: 4.52 cm (1.78 in.) 
July Precipitation: 1.50 cm (.61 in.) 

,Average Annual Number of Days with Precipitation 

.25 cm (.10 in.) or more: 53 
1.27 cm (.50 in.) or more; 7 

Heating Degree Days; 10,739 

Source: Idaho Climatological Summary Data by Counties 
National Weather Service Climatology in 
Coopera:tion with the Idaho Department of 
Commerce and Development, Boise, Idaho. 
October 1971. 
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3.1 Description of Springs - Continued 

The discharge of the spring area is estimated to be between (400 and 
600 1/inin. (150 and 160 GPM). The surface discharge tenperature of the 
thermal water ranges from 31° C to 41° C (88° P to 106°F). Reliable geo­
chemical thermometars indicate subsurface tenperatrures of 90° C (194° F) 
to 110° C (230° F). The springs are located 400 neters (1,312 ft.) north 
and 12 meters (40 ft.) lower in elevatican than the city of Stanley. 

3.2 General Physicagraphy and Geolcagy 

The Stanley Basin is t h e upper water shed of the Salmon River. The 
Salmon River flews o u t of the southeastern side of t±e basin into the 
larrcw cairyon of the Salmon River near Stanley. Valley Creek, vMch 
drains the northwest half of t±e basin, is the major tributary of the 
Salmon River. The oonfluenca of Valley CreeK; and the Salman River occjurs 
at the City of Stanley. Stanley Hot Springs is located at this canfluence 
which is the Icwest point in the Stanley Basin. 

The mountains of the Sawtooth Range and t h e \\hi1a Clouds Range are 
the prominent features in the landscape of the Stanley Basin. Elevations 
range from 1,896 meters (8,120 Ft.) at Stanley Hot Springs to over 3,000 
neters (9,840 ft.) in the Sawtooth Mountains. The Stanley Basin is a 
broad structurally cx«ntax)lled intermountain valley. The strong northwest 
trend of this Vedley parallels the northern front of the Sawtooth Range. 

There is very little detailed kixwledge available about the stanic-
tural geology of the Stanley Basin. Reniker and Benrlett (1979) have 
majped a majcar inferred fault along the base of the Sawtooth Mountains 
vMch forms the western margin bf the Stanley Basin. Aerial photo data 
shows a staxsng structural linear trending northwest from t±e Snake River 
Plain near Hailey, Idaho. This large st:ructural trend is topographically 
expressed in t h e Wbod River Valley and the Sawtooth Valley. Stanley 
Basin is located in the center of what is known as the Sawtaotii Valley. 

The Sawtcaotdti Valley, in the vicinity of the Stanley Basin, separates 
two distincrt litholcagies. Cretaceous granite of the Ic3aho Batholith 
outarops along the eastam margin of the valley. Late Bocane pink 
gianites of the Sawtootii Batiiolitii outcrop along the western margin of 
the valley. The struictural cxjntrol of t±is valley is probably related 
to tile contact between these two batholitiis. 

The Sawbooth Valley is filled to an undetermined depth wi th glacial 
alluvium. Quartemery glacial till forms t±e fcxathills along the 
Sawtootdi Mountain front. Quartemary tarrace gravels and alluvium fill 
the broad flat basin around the City of Stanley and Stanley Hot Springs. 

An east trending fault has been mapped by Remker and Bennett (1979) 
at the Icxation of Stanley Hot Springs. This fault controls the e i f i t t f 
of the Salmon River Canyon to the east of the Stanley Basin. Several 
hot springs are located in the Salmon River Canyon alcang this east 
trending fault. This series pf thermal springs is kncwn as the Sunbeam 
Hot Springs Distxict. Tscharz, Klilsgaard and Seeland (1974) named 
this sheer zone the Mormon Bend Fault. 
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3.2 General Physiography and Geology- mnt-ira-waĉ  

Stanley Hot Springs is located alcang the trace of this east trending 
fault vtere the fault intarsects the northern margin of t±e Stanley Basin. 
The t±ermal waters of Staiiey Hot Springs are discharging from a lobe of 
cjuartemary terrace gravels viich separate the confluence of Valley Creek 
frcm the Salmon River. Cretacaous granite outcrcps near these terrace 
gravels. 

3.3 Well Data 

A limited nuntoer of shallow water wells have been cirilled near 
Stanley Hot Springs. W^ter wells drilled wit±in 200 netars (656 ft.) 
of the hot spring normally encounter bedrock within 50 neters (164 ft.) 
of the surface. A well drilled into the terrace gravel deposit, from 
v^ch the hot springs are discharging, encountered thermal mud at a 
depth of 30 neters (98 ft.). A shallcw water well drilled 100 metars 
(328 ft.) north of the hot springs and alcang the margin of the basin, 
encountared less than 10 metars (33 ft.) of tarraca gravels and was 
abanc3oned at a ciepth of 30 meters (98 ft.) in weathered and altared 
granite. . Wiells drilled south of the hot springs in the City of Stanley 
are less than 50 neters (164 ft.) deep and cia not encaounter bednocdc. 

3.4 Seismic Data 

Relatively little is kncawn about the seismicity of sout±west I<3aho. 
Previous knowlecige has been limited to f-.elt ireporfes, tienporary micâ oseismic: 
networks and seismic mcanitoring by instanomenta relatively distant from 

- t h e area. 

An earthquake swarm caccurred near Stanley in 1963 (Dewey, et. al., 1972) 
Over 50 eventa were reported in one month by the U.S. Coast and Gecadetic 
Survey. Several eventa were of nagnitude 4 and larger. In 1964, reconnais­
sance micax)earthc[uake investigations (Wfestphal and Lange, 1966) located 
several events roughly 25 kilometers (15.5 mi.) east of Stanley. Focal 
depths of the seismic events were determined to range frcm 14.5 kilometers 
(9 mi.) to 29.1 kilometars (18 mi.). In 1972, 40 micnxearthquakes were 
recorded in eight c3ays by Pennington (1974). Pennington's report states; 

" All of the events in the Stanley area occurred 
in t h e uppermost part of tia crust, with focal deptiis 
of less than 6 kilometers. A single focal mechanism 
cannot be cietarmined by a conposite plot of first 
moticMis. The events cluster in spaca and time, sug­
gesting earthquake swarm <3evelopnients perhaps assca-
ciatad with the geotiiermal activity of the Sunbeam 
Hot Springs Distxict." 

Eighteen of these events were located. Five events caccaurred in a 24-hour 
period witiiin 3 milcmetars (1.8 mi.) of Stanley. All five events ex-
hibitad first mtations which were ccansistentiy ccnpressional for rays 
leaving upward and to the east. Seven additional eventa occurred in 
another 24-hour period. Locatad very near Stanley, the first motions of 
these events were inconsistent. All the eventa near Stanley were shallow 
(Pennington, et. al., 1974). 
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3.4 Seismic Data - Continued 

Focal mechanism studies of the largest earthquakes in t±e 1963 swarm 
show normal faulting on a fairly ste^ dipping east, trending fault plane 
(Smith and Sbar, 1974). Pennington (1974) points out that microearthquake 
data indicates a more northerly striking fault plane. The discrepancy may 
be due to the ̂ icenter of the 1963 event being 25 kilometers (15.5 mi.) east 
of the 1972 ac±ivity which suggests that several active seismic systems are 
evicJent in the Stanley area. 

During 1976 and 1977, Boise State University's Department of Geology 
and Geophysics operated a network of three radiotelemetiy seismographs in 
the Boise area. Over 800 seismic events were recaorded. Alt±ough epicaenters 
locate throughout central Idaho, the seismic events most frecjuently occur 
near Stanley and west of Challis in Custer County. Vincent and Applegate 
(1978) report nineteen seismic eventa located near Stanley ajpear to be 
associated with the eastern boundry of the Sawtootii Mountains. Six addi-
ticanal eventa align with the western boundary of the Sawtooth Mountains. 
The magnitude of the Stanley seismic cluster range frcan 1.3 to 4.0 and 
were most frecjuently between 1.9 to 3.0. The majority of these eventa 
were Icacated within a 15 mile raciius of the Stanley basin. 

Earthquake swarms like the 1963 Stanley Swarm are often indicative 
of hydrothermal, volcanic or magmatic activity (Sĵ ces, 1970). Shallow 
swarms have been ciaserved in geothermal areas associatad with fissure 
systems (Ward and Bjornsson, 1971). The seismic activity in the Stanl^-
Sunbeam area may be related to geothermal or perhaps magmatic activity 
(Pennington, et. al., 1974). 

3.5 Aeromagnetic Data 

The aeromagnetic map of Idaho (See Figure 3.5 USGS, 1978) shows the 
Stanley Basin (See Figure 3.5) to be a magnetic low anomaly of 880 to 900 
gammas contrasted to highs in the neighboring SawtootJi and VBnite Cloud 
Ranges of 1,040 to 1,220 gammas. The basin is ccantrolled by north trend­
ing faults against the Sawtooth Batholitdi on the west and t±e Ic3aho 
Bat±olith on the east. The high magnetic gradient between the valley 
and ranges to the east and west is indicative of fault control. The Icwest 
magnetic values are in the soul±i and caentral portions of the basin, incJicat-
ing that the sedimentary fill is deepest south of Stanley. 

3.6 Geochemical Analysis 

The gecachemistry of Stanley Hot Sprir^s (Mitahell and Anderson, 1979) 
is listed in Table 3.6.1. This spring has the low total dissolved solids 
and is relatively "clean" water. The hot spring does have high fluoride 
content (14 mg/1) which may pose disposal problems. Safe drinking water 
standards for fluoride are 2 mg/1. Stanley Hot Springs have an anomalously 
low potassium (.5 mg/1) ocnpared to other hot springs in t±ie area. The 
lew potassium levels have a significant affect on the geochemical thermom­
etry used to predict aquifer tenperat:ures. Stanley Hot Springs has a 
potassium cxaunt which is 80% lower t±an the other hot springs in the area. 
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Figure 3.5 Aeromagnetic Map 
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TABLE 3.6.1 

cn 

CHEMICAL ANALYSIS OF STANLEY HOT SPRINGS 
(Chemical Constituents in milligrams per liter) 
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TABLE 3.6.2 

Geotiiermcmeter Tenperatures 

Springs or Well 
IcSentif ica t ion 

Dist^iarge 
1/ta 

Kncwn Tenp. 
O C 

Aquifer Tenperature Predicted by 
Gecachemiccil Ihermometry * ^ 

rn rp m m rn rn 

1 2 3 4 5 6 

Stanley Hot Springs 
10 n, 13 E, 3 caa 

F.lkhom H. S. 
11 N 13 E, 36 haa 

Basin Crpek H.S. 
11 N 14 E, 21 aah 

Sunbeam H. S. 
U N 15 E, 19 cba 

Robinson Bar H.S. 
11 N 15 E, 26 ddc 

110 

13 

7 

444 

40 

41 

57 

60 

78 

49 

106 

121 

131 

131 

125 

106 

119 

127 

128 

122 

-10 

- 3. 

11 

12 

6 

75 

93 

104 

104 

97 

47 

137 

144 

129 

148 

47 

37 

44 

129 

148 

6 

83 

102 

72 

109 

47 

137 

144 

129 

148 

I'l = Silica tenperature assuming cjuartz ecjuilibrium and conductive cooling (no steam loss) 
T2 = Silica tenperature assuming quartz equilibrium and adiabatic e^qansion at cacaistant enthelpy (Maximttth steam loss) 
T3 = Silica tenperature assuaning equilibrium with amorphcjus silica 
T = Silica tenperature assuming equilibrium with cahalcationy and conductive cooling (no steam loss) 
T5= Na-K-Ca tenperat:urfc 
Tg= Na-K-Ca tenperature corrected for POO2 
Tj= Na-K-Ca tenperature corrected for Mg 
Tg= Na-K tenperature 

Source: Idaho Department of Water Resources Bull. 30, Part 9, 1979. 



3.6 Geochemical Analysis - Continued 

Aquifer tanperatures predicted by gecxd:iemical themcmetry are 
listed in Table 3.6.2 for several hot springs located near Stanley 
in t±e Sunbeam Hot Springs belt. The lower potassium cxaunt is re-
flec:ted in the Icwer Na-K-Ca tenperature thermometers for the spring. ^ 

In t h i s case t±e most reliable geochemical thermcmeter is 
probably the Silica tenperature assuming ecjuilibrium with chalcedcany. 
This geochemical thermcmeter predicta an aquifer tenperature of 75° C 
(167° F). Exploratican wells <3rilled in other locations throughout 
Icdaho have neat encountered tanperatures vMch exceed t h e Silica with 
chalcadony equilibrium geochemical themoneters. This geochemical 
thermometer is cxjnsidered to be a reliable neasure of u^per taiper­
ature limits wiich can be expecrted for low tenperature resources. 

3.7 Reservojir Potential 

The reservoir area has significaant potential for production of 
large amounta of thermal watar. The U.S. Geological Survey (Tschanz, 
Killsgaard and Seeland, 1974) estimated the reservoir size by using 
magnetic surveys, structural intarpretation and surface area in­
fluenced by past and present discharge. The USGS reptarts t±at Stanley 
Hot ̂ )rii^s Distxict with an estimated reservoir size of 15.2 hectares ,, 
(38 acxes), with significant permeability and fluid content. 

3.8 Potantial Amplications of the Resouroe 

Conmercial intaresta have considered cJevelcping a apa - bathhcause 
caiplex on privata land adjacent to the hot springs. Such a ccnplex 
would take advantage of large volume of tourist txaffic which passes 
through the Sawtooth Naticanal Recreatiai Area during sunmer and fall 
months. Two at:tenpta at t h i s endeavor have failed in recent years 
due to a lack of investment capital. The concept of a spa is currentiy 
being considered by tiie Stan Harrah Ccnpany vMch is the largest 
landowner in Stanley. Stan Harrah Ccnpany operates a large notel and 
several large najor conmercial buildings in Stanley. A spa ccnplex 
caould attract winter tourism and increase the visitor rate ciurihg the 
winter- months. 

Both the City of Stanley and Stan Harrah Conpaty are interested 
in developing t h e thermal water for spaca heating. Currentiy, tia 
conrnunity depends upcan electricity, propane, and wood for space heat­
ing. The caonmunity has over 300 days per year v*ien the tanperature 
falls below Oo c (320 p). Because Stanley has a high space heating 
demand and is co-located witii the hot springs, space heating of ccmr « 
mercial and resiciaitial builciings in Stanley appears to be the most "̂  
realistic developient scenario. Rising energy cost has created a 
growing, awareness in Stanley of the need for alternative energy forms 
and the potential for geothermal space heating. The potential for 
developnnent of Stanley Hot Springs for space heating the City of 
Stanley is analyzed in t±e following section. 
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4.0 S i te Specific Application 

The developnent of Stanley Hot Springs for a d i s t x i c t heating 
system capable of heating t±e resiciential and cacnmercial buildings in 
the City of Stanley i s estimatad t o caost $111,164. This cost estimate 
includes c o i t a l investmsnt recjuired for protJuctican and transmission 
systans. The following econDraic anailysis represents a preliminary 
examinatican of the eooncmic v i a b i l i t y of geothermal space heating a t 
Stanley, Iciaho. Table 4.0 d e t a i l s the estiiiBted caapital investment 
recjuired t o tievelcp such a system. 

TABLE 4.̂ 0 

Capital Cost Breakc3own 

I . Transmissican Systems; $90,674 
Main to City $75,004 
Ccannectors 15,760 

II. Supply System: 
A. Supply Wfell 7,400 

1 well § 152 m (500 f t . ) 

B. Sujply Punp 
: • . 1 @ 30 HP 13,000 

III. Disposal System 

No extra facilities 
needed 

Total Capital Investment $111,164 
« 

4.1 Consi<3eraticans for a Heating System 

Before potential cost savings frcm a geothermal space heating system 
can be consiciered in cietail, it is necessary to examine both demaid and 
supply for space heat in Stanley to determine vrfnet±ia: a proposed well 
of a given tenperatnjre is capable of supplying the heat demand bot± in 
peak periods and on an annual basis. This analysis cxantains some pro­
jections of heating demand, but it is based can actual fuel bills wherever 
it was possible to obtain such informatican. 

4.2 Heat Demand 

Stanley has approximat^y 10,000 heating ciegree days and minimum 
tenperatures often reach -34 C (-30° F), vMch generates a design 
temperature difference of 35° C (95° F), 18° C (65%to-34° C (-30° F). 
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4.2 Heat Demand - Continued 

Stanley has a large conmercial ccnplex (consisting of gas staticans, 
restaurant, bar, supermarket, and locige) belcanging to t±e Harrah estate; 
an elementary school, a hotal, two stores, tioo bars, a post office, a 
laundromat, and approximataly 36 resitJeinces. 

Actual power bills for 1978 - 1979 were recaeived from the Harrah 
ccnplex, the hotel, and the laundromat, prcabably t:he three biggest heat 
oonsunsrs in Stanley. These bills were oonvertad to unita of fuel pur­
chased and thence to BTOs. Thus it was pcassible ta get a good picature 
of total yearly demand as well as monthly peak ciemand. 

Por other heat customers average energy usage was assumed based 
can EG & G's Rules of Thunto publication and EG & G's cost simulation 
noc3el for space heating installaticans. Total yearly demand and peak 
demand estimates are detailed in Table 4.2.1. Both yearly and hourly 
peak heat requiranenta are well within t h e amounta of heat available 
from the projected 1894 liter/inin. (500 GPM) well. 

4.3 Heat Available 

Eccancmicaal tenperatrure drop across a heat exchanger is given by the 
ecjuation: 

t = (.6 X tienperature) - 70 P 

With 75° C (167° P) water this gives a tenperature drcp ( A t ) of 30° F. 
The quantity of heat available from a single 500 GPM well is given by the 
equation: 

Q = 500 (At) w, Q = cjuantity of heat in BTU/hr. 
t = tenperature drop 
w = flow in gallons per minuta 

Q = 500 (30 ) (500 GPM) 
7.5 X 106 BTU/hr. 

This represents the peak heat available in a given hour from the projected 
well; 

Multiplying t h i s figure^ay 8,760 (the nunber of hours in a year) 
gives a figure of 6.57 X 10 BTOs, t:he total heat available over a 
vtole year. Assuming a household uses .2 X 10 BTO per year,, the pro­
jected well could serve 328 residential customers. 

Conpariscn of the heat demand,figures in Table 4.2,1 with the heat 
availably indicates that 4.75 X 10 HTUs per year or 2.65 X 10 BlU/hr. 
are surplios heat capacity available for possible use beytand present needs. 
This excess' capacity could be used for at3diticanal space heating in 
Stanley , or a pipeline could be run ta Lower Stanley which would service 
customers there but probably at a prohibitive cost due to the length of 
pipe required. 

(J 
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TABLE 4.2.1 

Stanley Heat Demand 

-Yearly Demand Peak Demand 
(BIUs) (HTU/hr.) 

Harrah Complex: . _ 
- Gas 3.08 X 10^ 3.94 X loj 
Electric 4.45 X 10^ 5.67 X 10^ 

Hotel 
Gas 
Electxic 

Laundromat 
Gas 

Residences 

School 

Other Conmercial 
Establ ishment.s 

5.12 X IOQ 
2.97 X lo" 

5.31 X 10^ 

7.20 X 10^ 

1.20 X 10^ 

1.00 X 10^ 

9.80 X 10^ 
3.90 X 10* 

2.85 X 10* 

2.85 X 10^ 

4.75 X 10^ 

3.95 X 10^ 

Ttotals 1.817 XIO-'-̂  4.85X10^ 

Notes: 

Por Harrah Ccnplex, hotal, launcircmat, derivation of 
figures is as follows: 

Yearly demand cierived by dividing elecatxic bills by 1.7<J: K̂rfi and 
multiplying by 3,413 BTU/R^, dividing gas (prtpane) bills by 57.90/ 
gal. and multiplying by 91,500 BTU/Gal. Peak demand <3erived by applying 
same procedure cautl i ned above to peak mcant±ly bills (January - February), 
t±en dividing by 720 ta reduce the nont±ly figure to BTUs per hour. 
Laundromat peak <3emandis in August, so the January figure was used. 
Por catiier users, the following assumptions were made; 

g 
Each of 36 residences assumed to use .2 X 10 BTU per year. 
Dividing .annual heat load by 2.52 X 10 (the product of 
8,760 hours and an annual utilization factor of .28839) -
gives a design heat Icaad or peak ciemand figure of 7.92_X 10 
BTU/hr. per house. The school is assumed to be 5,000 
ft., wi th a design tenperature ciifference of 95° P 
(65° F - (-30° F) ) and a heat load of 1 BTU/hr./ft.per ̂ • 
"irhis'gives a design heat load of 4.75 X 10 BTiS/hr. which 
is projected ta yearly heat load using the abcave annual 
utilizatican factor. Four other conmercial establishmenta 
are assumed to have annual heat load of .25 XlO^ BTU eaoh 
viicah is divided as for residences to give a design heat load. 
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4.3 Heat Available - Continued 

Another use of hot water from the projecated well would be a public 
spa or hot springs pool. Interest in such a facility has been e:q>ressed 
by several.parties over the past few years and the Forest Service is said 
to be recaptive to construction of such a facility in the Sawtooth Na­
tional Recreatican Area (SNRA). Heavy use of the area in sunmer by tcaur-
ists also allows the possibility of a hot shower facility for canpers, 
either separate or in cacntoination with a spa. Conversican of the surplus 
BTOs listed above into flew rates indicates that about 662 liter/tnin 
(175 GPM) may be available for uses other than meeting present demand. 

4.4.0 Prcposed Facilities 

4.4.1 Trangnission System 

W&tar would be punped stxaight east to the Highway (U.S. 75), south 
along the highway approximately 400 meters (a cjuarter mile) and thenca 
west can Idaho 21 for ajproximately 800 netars (half a mile). Two lateral 
lines would extend south into the heart of tawn. (See Figure 4.4.1). 

A 15 cm (6 in.) pipe would extend a total of 1346 meters (4,412 ft.) 
from the wellhead to the western boundary of the pipeline, at a cost 
of $5.18/tnetar ($17 per foot). The two lateral connecting lines would 
be 5 cm (2 in.) pipe, caosting $3.05/!netar ($10 per fcaot) and extending 
480 neters (1,576 ft). 

All pipe would be Bcanstxand 1600 series RTRP pipe in a PVC jacket 
with polyurethane foam insulaticsn supplied by Rovanco Ccnpaiy. The pipe 
would be buried to a depth of one meter (3 ft.), and Icacatad on the edge 
of the roads to minimize surfaca restoratican cost. 

4.4.2 Supply Systiem 

A. Supply well 

A single 1,894 liter/inin (500 GPM) well would be drilled between 
Valley Creek and Highway 95 (see Figure 4.4.1) to a depth of 152 meters 
(500 ft.). A 25 cm (10 in.) hole would be drilled to 12 meters (40 ft.) 
and a 20 on (8 in.) caasing set. Then drilling would proceed 140 metars 
(460 ft.) with a 20 cm (8 in.) hole. The entire 152 meters (500 ft.) 
would be cased txa the surface with 15 cm (6 in.) caasing. Cost figures 
of $0.39 per cm ($1 per ft.) of diametar per .304 meters (one ft.) of 
depth were used fear both cirilling and caasing, for an overall well cost 
of about $49 per meter ($15 per ft.). 

B. Su^ly punp 

A vertical turbine downhole punp set for 152 neters (500 ft.) 
lift would punp the geothermal fluid from t h e well into Stanley. A 
three stage 30 HP punp, using a maximum of $3,920 per year in elecatrlc 
power at a rate of 2<i: per Kwh would cost about $13,000 including main 
valves and installatican costa. 
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ry Thermal spring 

::̂ ^ Thermal seeps 

Salmon 
River 

Figure 4.4.1 Stanley Geothermal Transmission System 



4.4.3 Disposal System 

Spent geot±ermal fluids would be voided directly into t±e city sewer 
system rather than injected. It is felt at this time that the ccnparatively 
small amount of water involved would be handled by the newly^installed sewer 
lagocan system and might have the added benefit of promoting evaporatican 
and chemical changes in the sewage lagocan. At the present the lagoon 
is frozen over fbr extended periocSs. Additican of hot water m ^ enhance 
the performanca of this sewage txeatment systam. An engineering analysis 
is needed ta accurately assess the capacity for geot±ermal fluid disposal 
into the sewer system. 

4.5 Cost Analysis 

A 20-year cost ocnparison of propane with geothermal heat is 
shown in Table 4.5.1. The cost of propane is derived by taking an 
annual heat load of 1.342 X lOlO HIU (total demand of 1.817 X 10^ BIUs 
from Table 4.2.1 minus electricity usage of .475 X 10^ BTU), dividing 
by 91,500 BTUs per gallcan to convert to gallons of propane then multiply­
ing by the price of propane. This cost rises over tine as propane prices 
rise at the ratas projected by bames and Moore. Elecatricity caost rep­
resenta maximum yearly usage for the punp recjuired to produce the geo­
thermal watar. Maintanance costs are estimated at 2% of capital cost. 
Annual savings represent vd:at. would have been spent fear prcpane minus 
acrtual operating expenses with geot±ermal. The annual savings stxeams 
were then discounted at 10% and 20% to caonvert these future amounts to 
their present worth. In both caases the savings stxeams and payback 
periods are substantial with respect to the projected investment. 

Table 4.5.2 presents price projecations for conventicanal fuel sources, 
in billing terms and ccanverted to millions of BTUs for easier ocnparison. 
These pricaes have been adjusted for conversion efficiency so that final 
pricaes are for millicans of usable HTUs. (Electricity is assumed to be 
100% efficient, gas and propane 80% efficient, and oil 70%). All pricaes 
in Table 4.5.2, plus all other energy pricas in the overall analysis, 
• have been escalatad at rates given in the Dames and Mcaore study prepared 
in late 1977 for t±e Idaho Public Utilities Ccnmission. There is 
caonsicierable reason now to believe that these projetations are too low but 
in the absenca of a more conprehensive set of projecations we will ocantinue 
to use them. 

Keep in mind that is a case for geothermal heat can be made with 
t±ese rates of increase for caonventicanal fuel alternatives, which we 
know are cacanservative, actual increases b^rond t±ese conservative pro­
jections caily serve ta enhance the conpetitiveness of geot±ermal taat. 

Estimatas of future fuel pricaes from Table 4.5.2 along with 
estimates of gaatiermal prices from Table 4.5.3 are found in graphical 
form in Figure 4.5.4. 

•1 
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TABLE 4.5.1 
20-YEAR OPERATING COST SAVING FROM GEOTHERMAL HEAT 

I 

ro 

(1) 
PROPANE 
Cost 

84, 
90, 
96, 

103, 
109, 
115, 
122, 
129, 
136, 
144, 
152, 
160, 
169, 
178, 
188, 
198, 
209, 
221, 
233, 
246, 

9 39 
,630 
,702 
,181 
,166 
,497 
,196 
,283 
,782 
,305 
,242 
,615 
,449 
,769 
,601 
,974 
,917 
,463 
,643 
,494 

(2) 
GEO ELECTRICITY 

Cost 

3,920 
4,277 
4,666 
5,025 
5,412 
5,829 
6,278 
6,761 
7,349 
7,989 
8,684 
9,439 

10,260 
11,153 
12,123 
13,178 
14,324 
15,571 
16,925 
18,398 

(3) 
GEO MAINTENANCE 

Cost 

2,223 
2,378 
2,545 
2,723 -
2,914 
3,118 
3,336 
3,570 
3,820 
4,087 
4,373 
4,679 
5,007 
5,357 
5,732 
6,133 
6,563 
7,022 
7,514 
8,040 

(4) 
ANNUAL 
SAVING 

78,796 

83,974 
89,491 
95,433 

100,740 
106,550 
112,582 
118,952 
125,613 
132,229 
139,188 
146,497 
154,182 
162,259 
170,746 
179,663 
189,030 
198,870 
209,204 
220,056 

(1) 

(2) 
(3) 
(4) 

(5) 

Yearly heat demand of 1.342 X 10 BTU converted to propane 
cost at 57.9* per gal. and 91,500 BTUs per gal. 

Projected to increase at Dames & Moore rates. 
Estimated at 2% of capital cost, increasing 7% per year. 
Annual cost of propane (1) - operating cost of 

geothermal (2) & (3). 
& (6) Years savings converted to present value. 

(5) 
PRESENT WORTH 

(10%) 

71,633 
69,400 
67,236 
65,182 
62,552 
60,145 
57,772 
55,492 
53,272 
50,979 
48,785 
46,678 
44,661 
42,728 

40,875 
39,100 
37,399 
35,764 
34,207 
32,710 

Payback Period 
1.6 Years 

(6) 
PRESENT WORI 

(20%) 

65,163 

58,315 
52,049 
46,023 
40,485 
35,683 
31,420 
27,664 
24,345 
21,355 
18,733 
16,431 
14,410 
12,638 
11,082 
9,718 
8,520 
7,470 
6,548 
5,740 

TOTAL 1,016,561 TOTAL 514,262 

Payback Period 
2.0 Years 
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TABLE 4.5.2 
FUEL PRICES - PROJECTED 20 YEARS 
2 3 

1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Electricity 
$/Kwh 

.0293 

.0319 

.0349 

.0380 

.0410 

.0441 

.0475 

.0512 

.0551 

.0599 

.0651 

.0708 

.0770 

.0837 

.0909 

.0989 

.1075 

.1168 
,1270 
.1380 

$/10° BTU 

8.585 
9.347 

10.226 
11.134 
12.013 
12.921 
13.918 
15.001 
16.144 
17.551 
19.074 
20.744 
22.561 
24.524 
26.634 
28.978 
31.498 
34.222^ 
37.211 
40.434 

-1 

$/TherTn 

.382 

.409 

.438 

.469 

.506 

.544 

.586 

.632 

.680 

.733 

.789 

.850 

.915 

.986 
1.061 
1.143 
1.231 
1.326 
1.428 
1.538 

Gas 
$/10° BTU 

4.776 
5.115 
5.478 

5.867 
6.284 
6.730 
7.208 
7.720 
8.268 . 
8.855 
9.483 

10.157 
10.878 
11.650 
12.477 
13.363 
14.312 
15.328 
16.416 
17.582 

#2 Fuel OiJ. 
$/Gal. 

.739 

.789 

.843 

.900 

.961 
1.027 
1.097 
1.171 
1.251 
1.338 
1.432 
1.532 
1.640 
1.754 
1.877 
2.009 
2.149 
2.300 
2.461 
2.633 

$/10'' BTU 

7.610 
8.127 
8.680 

9.270 
9.901 

10.574 
11.293 
12.061 
12.881 
13.783 
14.748 
15.780 
16.885 
18.066 
19.331 
20.684 
22.132 
23.681 
25.339 
27.113 

Propa] 
$/Gal. 

.579 

.618 

.659 

.703 

.744 

.787 

.833 

.881 

.9 32 

.984 
1.038 
1.095 
1.155 
1.219 
1.286 
1.356 
1.431 
1.510 
1.593 
1.680 

r \ e f. 
$/10 BTU 

7.961 
8.498 
9.061 

9.666 
10.230 
10.821 
11.454 
12.114 
12.815 

13.530 
14.272 
15.056 
15 881 
.1. ̂ / • \ j \ j .1.. 

16.761 
17 683 • ^ f m \ / KJ ..J 

18 645 J- \J • \J T ..J 

19 676 
20.763 
21.904 
23.100 

Geothermal 
$/10° BTU 

1.002 
1.029 
1.058 

1.087 . 
1.117 
1.150 
1.185 
1.223 
1.267 

1.315 
1.366 
1.422 
1.483 
1.548 
1.619 
1.696 
1.779 
1 869 
•L • U \,l J 

1.966 
2.071 

1 Electric power projected to increase at 

n II II II 

Dames & Moore rates, 
2 Gas price " " " " " " " " " 
3 Oil price " " " " " " " " " " " " " " " 
4 Propane (LPG) " " " " " " " " " " " " " 
5 Derived from Table 4.3.4 

9.1% through 1982, 7.7% through 1987, 8.7% thereafter 
7.1% 7.7% 7.1% 
6.8% 7.5% 7.0 
6.7% 5.8% 5.5% 
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20 YEAR PROJECTION OF GEOTHERMAL COSTS 

ro 
^ 4 

(1) 
Amortization 

1979 
1980 
1981 
1982 
1983 
1984 -
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

12,870 
12,870 
12,870 
12,870 
12,870 
12,870 
12,870 
12,870 
12,870 
12,870 
12,870 
12,870 
12,870 
12,870 
12,870 
12,870 
12,870 
12,870 
12,870 
12,870 

(1) Capital cost of 
(2) Estimated at 2% 

(2) 
Maintenance 

2,223 
2,379 
2,545 
2,723 
2,914 
3,118 
3,336 
3,570 
3,820 
4,087 
4,373 
4,679 
5,007 
5,357 
5,732 
6,133 
6,563 
7,022 
7,514 
8,040 

$111,164 amortized 
of 

(3) Projected to rise 
(4) Total 
(5) Total 
(6) Total 

of (1) & 
cost from 
cost from 

(2) 
co 
CO 

at 

TABLE 4.5.3 

(3) 
Electric Power 

3,920 
4,277 
4,666 
5,025 
5,412 
5,829 
6,278 
6,761 
7,349 
7,989 
8,684 
9,439 
10,260 
11,153 
12,123 
13,178 
14,325 
15,571 
16,925 
18,398 

10% for 20 years 
capital cost, rising 7% per year 

at Dames & Moore 
& (3) 
lumn (4) divided 
lumn (4) divided 

(4) 
Total 

Geothermal 
Cost 

19,013 
19,526 
20,081 
20,618 
21,196 
21,817 
22,484 
23,201 
24,039 
24,946 
25,927 
26,988 
28,137 
29,380 
30,725 
32,181 
33,758 
35,463 
37,309 
39,308 

' 

(5) 
Cost/lOO ft. 

.188 

.193 

.199 

.204 

.210 

.216 

.223 

.230 

.24 

.247 

.257 

.267 

.289 

.291 

.304 

.319 

.334 

.351 

.370 

.389 

rates, 9.1% until .1982, 7.7% through 1987, 8.7% 

by 
by 

yearly water use Of 10,093,650 ft."* 
yearly therms available, 187, ,762, multiplied 

i^h 
3 Cost/io'' 

1^002 
1.029 
1.058 
1.087 
1.117 
1.150 
1.185 
1.223 
1.267 
1.315 
1.366 
1.422 
1.483 
1.548 
1.619 
1.696 
1.779 
1.869 
1.966 
2.071 

thereafter 

by 10 to 

BTU 

convert to millions of BTUs, 



$40,434 

$27,331 

$23,100 

$18,582 

$2,071 

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

Figure 4.5.4 20-Year Projection of Energy Prices 
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4.5 Cost Analysis - Ccantinued 

Table 4.5.3 presents estimates of the caosts of proviciing geothermal 
heat to the City of Stanley. Focatnotes to Table 4.5.3 give all necessary 
information can how estimates for cast categories were derived and how 
they are e^^acted to change caver tume. The total cost of geothermal is 
made up of a l lowances fear amortizing the caapital cost plus cperating 
caosta (maintanance and electric power). 

Total heat available witii a -1.1° C (30° F) temerature drop and a 
flow of 500 GPM was (Sivicied by the available cubic feet of water at that 
flcM to establish heat caontent of the watar. This heat cxantent figure 
was multiplied by the available water and Stanley's heat lead factor 
to establish both the number of cubic feet and the nuniaer of available 
BTUs. The taotal gecathemal costa (caolumn (4) of Table 4.5.3) were 
then divicied by these numbers to establish cast per 100 ft.3 and cost 
per 10^ BIUs. The cost per 10^ BTUs is then readily conparable to 
casta for txaditicanal fuel sources, as seen in Figure 4.3.3. 

4.6 Eooncmic Conclusions 

Annual savings in cpeaating costs for geothermal heating versus 
propane gas heating amounts to $78,796 in t±e first year and rise over 
time with propane pricaes. Table 4.5.1 carries out this cacnparison caver 
20 years. 

The internal rata of return, v*uch equatas a 20-year stxeam of 
savings ta coital oosta for a geothermal system, is an extraordinarily 
favorable 67% (see Table 4.6.1). 

The econcmic analysis is sunroed up in the graphical relationships 
shown in iFigure 4.5.4. The prospective geothermal system has a cost per 
millican BTUs much Icwer than the cost of ary alternative fuel source 
over the entire 20-year pericad. 

Since the projected systam was a "bare bones" system with nb 
injectican, it caame as little surprise that the caost per 10^ BTU was 
so favorable. A second systan, with (disposal pipe and a 1,000 ft. 
injection well was oostad for conpariscan. This more expensive system 
had a caapital caost of $229,938. The yearly amortization amount was $26,618. 
The larger amortizatican, caoupled with constant maintenance cost and 
doubled power caost, give yearly caosta ranging from $36,681 to $71,454. : 
This obviously reduces the annual savings but the internal rate of return 
remains a substantial 28.7% <3espita a doubling of capital costa. 
Yearly costa per 10° BTUs raiige frcm $1.95 in 1979 to $3.80 in 1998. 

Whether the system is a "bare bones" one or a more eacpensive one 
wi th injection pumping, all evidence indicates use of geothermal fluid 
for space heating the City of Stanley is a sound econcmic proposition. 

V-29 



TABLE 4.6;.l 

Rate of Return on Geothermal Space Heatiiig 

1979, 
1980. 
1981 
1982 
1983. 
1984. 
1985b 
1986: 
198;7 
1988 
19.89 
1990, 
1991 
19;9:2 
1993 
1994 
1995, 
199?^ 
1997 
1998 

tl)^ 
Cosit Gif- Prop.an,e 

84t,.9 39 
9i0>6i30: 
%e.,M2 

lCt3:,;i81 
109/, iee, 
l i s , 4.9,7 
12-2,, 19:6 
12;9,,283: 
13.6-, 782 
144, 3:0:5 
152 ,'242 
160, f r l^ 
16»^4:49J , 
178 ,769 
iaS:, 6.01 
1^8*, 9^74 
209.,, 9^17 
221,.4:e3; 
233,, 643: 
246:, 4^4 

m 
C o s t of Gep,t:hermal 

19>013 
19.,S26: 
20,; 6 81 
2 0 , 6 l i 
21 ,1§6 
2 1 , 8 1 7 
22,484: 
2;3;,,2(31 
24,039' 

' 24,946: 
2 5,, 9 27 
26,,9,88 
2 8 , 1 ^ 7 
2:9 r̂,̂ 8:0 
3,0i^7^5. 
3:2;,, I M 
33 ,,758' 
35:,46;3i 
3^7, 309 
39,308. 

3̂:)! =>. m ^ ^ m 

65,^26; 

76,621 
82,563 
8>7„tm 
9;3;,,e;80i 
9)i,.712 

10.6,, 082 
112;,; 74:8? 
li9.,3,5:^ 
12^6:,; 315; 
13 3:,; ̂ 27 
Ml, ,3:12 
149/, 3'8;^ 
m/f,M^ 

176:,. 159; 
18:6;,.00;O; 
ia6,;3:3;4; 
207,,i&6i 

Intjejrnal ^a te j 
of Reteurn; = 6:e,.,7%j, 
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5.0 Development Process 

The development of Stanley Hot Springs will require close 
cooperation between the City of Stanley, Stan Harrah Corporation, 
and the Administration of the Sawtooth National Recreation Area. 
The City of Stanley controls the right-of-ways for pipelines. 
Stan Harrah Corporation is the largest commercial customer in 
Stanley and the owner of t he primary exploration area. Stanley, 
located within t h e Sawtooth National Recreation Area, is governed 
by Federal regulations regarding land use and mineral development. 

5.1 P r i v a t e Fumtding Facators 

The Stan Harrah Corporation is the largest single commercial 
business in Stanley. Stan Harrah Corporation owns five major 
commercial buildings and represents the largest potential customer 
for a geothermal heating system. The Harrah Corporation also owns 
a major portion of the thermal discharge area of Stanley Hot 
Springs. This area could be developed to heat Harrah's building 
by the Stan Harrah Corporation. 

5.2 Public Funding Factors 

The City of Stanley has very limited potential for funding a 
geothermal district heating system. With a city budget of approxi­
mately $20,000 per year and a population of less than 70 persons, 
Stanley cannot generate the revenue necessary to construct a geo­
thermal district heating system. 

There are several public funding mechanisms available to the 
City of Stanley. Under Idaho Code 50-323, the City of Stanley can 
seek to fund all or part of a district heating system with a revenue 
bond. Such a bond would require a two-thirds majority approval 
by the voters and the selling of the bond on the bond market. The 
bond would be repaid by revenues generated from user fees br from 
tax money. Property tax limitations limit the property tax revenue 
capabilities of the city. 

The Economic Development Administration has public works grants 
and loans for which the City of Stanley could apply. These grants 
or loans requires approval and support of the city as well as the 
regional economic development agency. The extent of funds available 
IS generally sixty percent (60%) of the total project cost. 

The U.S. Department of Housing and Urban Development offers a 
grant program in which Stanley may qualify for funds. The Urban 
Development Action Grant program is a highly flexible economic 
development tool which seeks to create partnerships among government, 
the community and private industry to overcome problems of develop­
ment. - : . -'̂  

V-31 



Action Grants are designed to assist severely distressed 
cities in revitalizing their stagnating economies and reclaiming 
deteriorated neighborhoods. The program seeks unique opport;inities 
where qualifying communities can use Federal funds to stimulate 
new, or increased private investunent. 

Eligible cities have been identified on the basis of any three 
of the following five criteria: 

1. Age of housing""- 33.7% constructed prior to 1940. 

2. Per capita income - net increase between 1969 and 
1975 of $1,762 or less. 

3. Poverty - 11.07% or more below poverty level based 
on 1970 data. 

4. Population decline - population growth rate during 
1970-1976 of 0.032% or less. 

5. Job lag - a rate of growth in retail and manufacturing 
employment of 7.08% or less. 

Interested eligible cities must first submit a Form 424 to 
establish final eligibility. By regulation, the form should be 
filed 60 days in advancae of tJie grant application, but a shorter 
period is sometimes allowed!. Region X has a special UDAG staff 
in Portland, Oregon. 

Urban Development Action Grants are authorized by Section 110 
of Title I of the Housing and Community.Development Act of 1977. 
Rules and regulations governing the program can be found in 24 Code 
of Federal Regulations (CFR) Part 570, Subpart G. 

5.3 Resource Ownership 

The thermal discharge area of Stanley Hot Springs is located 
in an area of mixed federal and private mineral ownership. A 
broad "area of thermal seeps and springs occurs from an elongated 
terrace deposit which separates the steam channel of Valley Creek 
from the riverbed of the Salmon River. This area is split in 
half by Federal and private ownership. 

The historical Stanley Hot Springs pool site is located on 
Naitional forest lands. A large area of thermal seeps and a capped 
tJtiermal well of unknown production capacity is located on private 
lands. The mineral estate of the stream beds of Valley Creek and 
the Salmon River are controlled by the State of Idaho. 

Figure 5.3 is a master title plat for the area near Stanley 
Hot Springs which shows areas of federal and private ownership. 
Several areas have private surface ownership and federal mineral 
ownership. All federal lands in the National Recreation Area have 
been withdrawn from mineral entry as of May 8, 1973. 
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Figure 5.3 Surface and Mineral Estate Ownership Status 
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Public Law 92-400 established the Sawtooth National Recreation 
Area. Mining and mineral leasing activities are restricted within 
the National Recreation Area (NRA) to established claims which do 
not conflict with the purposes for which tJie NRA was established. 
All mineral development (including geothermal) must comply with the 
adopted regulations pursuant to Section 11, P.L. 92-400. These 
regulations preclude any new- mineral entries in the NRA and will 
restrict development of geotiiermal resources from Federal lands 
pursuant to the Geothermal Steam Act of 1970. 

The Stan Harrah Corporation is the major private land owner 4 
with significant resource potential. The Harrah property borders 
t±,e National Forest boundary which separates the Stanley Hot Springs 
discharge area into two land parcels. 

5.4 Permitting Requirements fear Geothermal Resources 

5.4.1 State Permits 

The groundwaters of the State of Idaho are a public resource. 
The Departnnent of Water Resources has responsibility for 
administration of the use of these groundwater resources, and 
to conserve and protect them against waste and contamination. 

'• Section 42-237a and Sections 42-1601 through 42-1605, . 
Idaho Code, require all flowing wells to be capped or equipped 
in a manner that will allow the flow of water to be completely 
stopped when not in use. Flowing and nonflowing wells are to 
be constructed in a manner as to prevent waste and contami-, 
nation tJirough leaky well casings, pipe fittings, valves or 
pumps, either above or below the land surface or through 
improper or inadequate sealing. 

Section 42-238, Idaho Code, gives the Department of Water 
Resources authority to establish and require compliance with 
minimum water well construction standards. Every water well 
constructed in Idaho must be in compliance. 

Title 42, Chapter 39, Idaho Code, gives the Depart:ment 
authority to establish and require compliance with standards 
for construction and abandonment of waste disposal and injection 
wells. 

Pursuant to the provisions of Section 42-238. Idaho Code, 
Title 42, Chapter 39, Idaho Code, and the provisions of Title _ 
67, Chapter 52, Idaho Code, the Idaho Water Resource Board has * 
established minimum standards for construction of water wells, 
and minimum standards for construction or abandonment of waste 
disposal and injection wells. 

V* 

All wells deeper than 18 feet must be drilled by a well 
driller licensed to operate in Idaho. Well drillers must 
conform to the rules and regulations of the Idaho Department 
of Water Resources when constructing water wells and waste 
disposal and injection wells. 
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All water wells shall be constructed in a manner that 
will guard against waste and contamination of the groundwater 
resources of the State of Idaho. 

> All wells constructed for public supply of domestic 
water must meet all of the requirements set forth by the 
Idaho Department of HealtJi and Welfare. The well driller 
and the property owner are charged with the responsibility 

V of taking whatever steps might be necessary in any unique 
situation to guard against waste and contamination of the 
groundwater resources. It will be necessary in some cases 
to construct wells with significant additional controls 
beyond tixe minimum.standards to accomplish these goals. 
Casing shall be installed in every well, and for water 
wells shall extend at least 12 inches above the land surface 
surrounding the water well, and to a minimum of 18 feet 
below land surface.. 

An approved permit from the Department of Water Resources 
is generally required before work can begin on geothermal wells. 
The two exemptions to this requirement relate t:o exploratory 
wells and to low temperature geot±iermal wells. If an ex­
ploratory well is less than six inches in diameter and less 
than 1,000 feet deep and is to be used only for collecting 
geotechnical data, the owner must simply file .a notice of 
intent to drill with t:he director of t he department. Also, 
as explained in Section 42-0003 (e), Xdahca Code, wells from 
which low temperature water is used for such purposes'as space 
heating or fish prcapagation are exempt from the permit require­
ment if the owner has obtained an approved water right. 

The following bonds and permits are required under the 
geothermal resources act: 

a) Form 4003-1, Application for Permit to Drill for Geothermal 
Resources; 

b) Form 4003-2, Application for Permit to Alter a Geothermal 
Well; 

c) Form 4003-3, Application for Permit to Convert a Well to 
a Geothermal Injection Well; 

;.>, d) Form 4005, GeotJiermal Resources Surety Bond; 

e) Form 4007, Notice of Intent to Abandon a Well; 

y. f) Form 4009, Report of Abandonment of a Well 
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5.4 Permitting Requirementa for 6eot±ermal Resources - Ccantinued: 

a) Ctoe hundred dollars (100) for any production or e:q>ioratory well; 

b) Fifty dollars ($0) for an injecatican well; 

c) Fifty dollars ($50) for an amendment to a permit; 
d) No filing fee shall be charged for filing a Notice of Intent to 

construct a hole for gatlaring geotechnicaal cSata. 

Bonds are required as a cacanditican of every permit. A bond' of not less 
than ten thousand dollars ($10,000) is recjuired for each' well. 

Although a water right is not recjuired under the geot±ermal permit, 
it is highly recacnmended that water righta be ̂ plied for in order to 
obtain assurances against subsecjuent developers. 

An ̂ proved permit is recjuired frcm the IcJaho Department of Health 
and Welfare before ccanstxuctican can begin to alter or extend the 
Stanley sewage disposal system. 

5.4.2 Federal permits 

The cievelĉ ment of a geothermal distxicat heating system for the 
City of Stanley will require review and cacnment on prcposed project 
by t h e Administratar of the Sawtooth National Recreatican Area. A 
detailed plan of cperation must be approved by the Area Ranger prior 
to any construction activities. 

5.4.3 Local Government Permits 

Custar County: Conprehensive Plan i s in the development 
stages. There are no cauntywide ordi­
nances regarding cacanstruction and develcap-
ment. 

City of Stanley:Conprehensive Plan 
Zcaning Ordinance 
Subdivisican Ordinance 
Building Code 

5.5 Time Facators for Permits 

Idaho Department of Watar Resources permits can be issued in less 
than four weeks but caan take up to six months. Contastad water right 
permits can take six months to one year to resolve. Planning and Zcaning 
perndta take frcm one week bo two montAs. i ^ rova l of cxanstructican by 
the Administrator of the Sawtooth National Recareation Area can take 
frcm one month to six months. 

V-36 



y:3' ' ;••l ,• 'V•5';^t^^i '^",.V-i• ' ;*J:=•.• - ' > - ; ^ v ^ j . " ^ - ' * - : ^ i ' . " ' j ; - • > 

5.6 Barriers to Develcpnent .̂  

5.6.1 Institutional 

The mineral entxy withdrawal of all Federal lands within the Sawtooth 
\̂  National Recreation Area will restrict eiqaloratican to private lands. The 

Geothermal Steam Act of 1970 (CFR 43-3201.1-6) specifically forbids the 
(3evelopnait of geothermal resotarcaes on federal lands within Naticanal 
Parks, National Recreatican Areas and National Wildlife Refuges. 

i^ The lack of availability of financial assistance for public devel-
capment is caonsidered by local government interest to be the major insti­
tutional barriar to geot±ermal develcapraent.at Stanly. Pecieral prcagrams 
are currently designed around a canpetitive grant program and there are 
no state programs available tao assist Ixacaal cxanmunities in develcping 
gecathermal rescaurces. 

5.6.2 Environmental 

The disposal of thermal fluicis from a distxict heating system inta 
the Stanley Sewer systam will recjuire an engineering analysis. The 
caapacity of the sewage lagoons is limited and an evaluation is neecied 
to determine if the current system can process the additional load. 

Disposal of thermal fluids by injection will recjuire approval by 
both the Idaho Department of water Resources and the Department of 
Health and Welfare. If injectican is the canly acceptable method of dis­
posal, then additicanal wells and disposal pipelines will be needed. 

5.6.3 Financial 

In 1979 the Idaho Legislature passed a 1% limitation for property 
tax assessed valuation. This severely limits the city government's 
ability to fund arr̂ ^ public works projects. The City of Stanley is cur­
rentiy not eligible for HUD, Urban Develcpnant Actican Granta tecause 
HUD does not have statistical data on the ccnraunity. 

6.0 Conceptual Tinaline for Develcapnant 

Figure 6.0 illustrates a caonceptnaal tineline for develcping a 
Stanley Hot Springs productican well and cacanstructing a transndssion line. 
The entire construction process should require approaiiiately 6 to 12 
months. Considering t±e severe winter conditions which can exi^t, caon-
struction periods were caonfined ta spring, summer, and fall. 

'" T . Because there are no iimediate plans frcm either the public or 
private secrtors to cievelcp the aforementioned geot±ermal district heating 
system, projecation of an initial constxucatian date cannot be macie. It 
is estimated t±at construction of the distxict heating systam could 

î'; begin as early as 1982. 

The geothennal dustricat heating system descaribed in this report is 
eccancmically viable and ocnpetitive against all currentiy available fuel 
forms in 1979. 

- " . • ^ 
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