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ECONOMIC ANALYSIS OF PLANS TO FURTHER UTILIZE LOCAL 
GEOTHERMAL RESOURCES IN LAVA HOT SPRINGS, IDAHO 

Much of the economic base of the community of Lava Hot Springs is associated with 
tourism.. This tourism is tied to year-round spa activities based on local geothermal 
resources. There is potential for further development of these geothermal resources 
Estimated costs and economic imoacts of some olanned additional aeothermal 
development activities are presenied in this repoh,, 

- 

Lava Hot Springs Pool Complex Modifications 
The existing Lava Hot Springs swimming pool complex includes a lap pool, an office 
and dressing room building, and an Olympic size swimming and diving pool The entire 
complex is outdoors, and is used only from mid-May through Labor Day,. Estimated 
costs of enclosing the lap pool and using the facility year-round are $213,400. This 
includes the construction costs of a geothermally-heated pool enclosure ($1 87,400), as 
well as costs of restoring the currently non-functional geothermal space heating system 
in the office and dressina room buildina ($26,000) This is equivalent to an annual - ~ .  . 

investment cost, over 2tyears at 7% interest, of $20,14345,.' 

For this project to be considered economically feasible, the annual investment cost of 
$20,143.45, plus any operating costs (wages, "lights", laundry, etc.) and maintenance 
costs associated with keeping the lap pool open in off-season months must be covered. 
The most obvious source of revenues to cover these costs is revenue generated by 
admission sales in off-season months. 

If estimated revenue streams from additional admission sales fall short of covering 
additional annual expenditures (investment costs, operating and maintenance costs 
attributed to enclosing the lap pool and operating it on a year-round basis), alternative 
revenue sources could be explored. If the community determines that having the pool 
open on a year-round basis is of benefit to the community as a whole, a portion of local 
taxes might be designated to the project Also, it is possible that having the enclosed 
and geothermally heated complex open on a year-round basis might provide unique 
opportunities for securing government and foundation grants that would make the 
project economically feasible. The ability of stakeholders (Lava Hot Springs 
Foundation, Lava Hot Springs community, local government) to identify potential 
sources of alternative revenues, and to secure such funding, will likely be crucial to the 
economic success of the project. 

Geothermal Space Heating Community Center 
Lava Hot Springs has a Community Center, owned by the Lava Hot Springs Foundation 
and operated by a local senior citizens group The building is heated with a 
conventional forced air gas system. Three options for converting the heating system to 



geothermal space heating were identified as technically feasible To select the best 
option, researchers used the criteria: least total annual cost of converting to geothermal 
space heating The option selected based on this criteria (Option 2) would require an 
investment of $20,000, displace approximately 80% of the existing annual heating 
needs of the building, and save an estimated $1,080 34 per year in natural gas costs 
(20% of the annual heating needs would still be fueled using natural gas at an estimated 
cost of $270 08) At 7% interest over 20 years, the $20,000 conversion cost is 
equivalent to an annualized investment cost of $1,887 86 The resulting total annual 
cost (composed of annual investment cost and remaining conventional heating fuel 
costs) is $2,157 94 or an additional annual cost of $807.52 Option 1 would require the 
same investment of $20,000, but would only displace approximately 50% of the 
building's annual heating needs Option 3 would displace 100% of the existing annual 
heating fuel needs, but would cost significantly more ($30,000) and would result in a 
total annual cost of $2,831 79 or an additional annual cost of $1,481 37 

None of the options identified as technically feasible for retrofitting the Community 
Center to utilize geothermal space heating will "pay their own way,." Annual fuel cost 
savings would be more than offset by the annualized investment costs of retrofitting the 
building's heating system to use geothermal energy Lava Hot Springs decision-makers 
should consider how these costs would be covered before deciding to switch the 
Community Center's heating system to geothermal,. Also, they should consider the 
uncertainties associated with such "change-overs" before making a final decision,, 

Potential Impacts on Lava Hot Springs Economy 
Conservative estimates of the local economic impacts of the planned additional 
geothermal development in Lava Hot Springs considered in this report are 3 total jobs, 
$48,000 in earnings (wages and salaries of workers and profits of proprietors), 
$145,000 in annual sales or gross revenues of business firms, $75,000 in value added, 
and $7,500 in indirect business taxes,, 

These impacts are conservative, because they do not account for the likelihood that 
keeping the lap pool open on a year-round basis (8% additional months) will bring more 
winter visitors to Lava Hot Springs,. More winter visitors mean more local economic 
activity Even so, the economic impacts, as estimated, are meaningful in a small town 
such as Lava Hot Springs where new jobs will probably go to local residents who are 
currently unemployed,, 



ECONOMIC ANALYSIS OF PLANS TO FURTHER UTILIZE LOCAL 
GEOTHERMAL RESOURCES IN LAVA HOT SPRINGS, IDAHO 

PROJECT DEFINITION AND GEOTHERMAL SITE CHARACTERISTICS 

Lava Hot Springs, Idaho, a small community located about thirty-five miles southeast of 
Pocatello, was once part of the original Fort Hall Indian Reservation,. The federal 
government purchased the land, approximately 178 acres, as part of a treaty agreement 
with the Indians in the late 1800's. A 1902 Act granted the lands to the State of Idaho,. 
The state formed the Lava Hot Springs Foundation, an agency within the ldaho 
Department of Parks and Recreation, to manage several hot springs on the land for 
public use (Lava Hot Springs Foundation) 

Today, the Lava Hot Springs Foundation operates a facility that features soaking pools, 
massage and spa facilities, an Olympic size swimming pool, a smaller lap pool, and 
volleyball and basketball courts,. The water from a local geothermal well owned by the 
Foundation is used to heat the water in the swimming pools. Small on-site springs 
provide hot water to soaking pools, and a small on-site hot well is used to heat dressing 
rooms and sidewalks at the soaking pools facility,. (Lava Hot Springs Foundation) 
Several other wells and springs supply hot water for hot tubs and soaking pools in 
private resort facilities in the community,. One hotel facility utilizes geothermal water for 
space heating. 

The Lava Hot Springs well is located approximately '/s mile east of the community 
center and % mile west of the pool complex,. An unknown quantity of geothermal water 
moves through the 12-inch pipeline from the well to the swimming pool complex,. This is 
thought to be in the range of 350 gallons per minute (gpm), based on the pump size and 
information from operating personnel Pumping capacity is controllable using a variable 
frequency drive responding to pipeline pressure, though it is operated manually most of 
the time The temperature of the water leaving the pumping facility is approximately 
114" Fahrenheit, however it varies somewhat according to season and flow rate The 
geothermal water exiting the heating system is discharged into the Portneuf River just 
south of the Olympic Pool,, 

Currently, the geothermal resource provided by the Lava Hot Springs well is used only 
to heat the two swimming pools,. The Olympic-sized pool has a capacity of 800,000 
gallons and the smaller lap pool has a capacity of 80,000 gallons The pool complex 
(composed of the Olympic-sized pool, the lap pool, and adjacent office and dressing 
room building) is operated from mid-May through Labor Day,. The remainder of the year 
(defined as off-season months for the purpose of this paper), the complex remains 
closed. 



Personnel with the ldaho Department of Water Resources and with University of ldaho 
Extension have worked to provide the City of Lava Hot Springs and the Lava Hot 
Springs Foundation with technical and economic information related to further 
development of the local geothermal resource as proposed by the Foundation and the 
City,. The proposed project consists of: 

enclosing the lap pool in order to operate the complex on a year-round basis; 

heating the adjacent building and new pool enclosure using geothermal energy; 

and heating the community center with geothermal energy,, 

Further utilization of the Lava Hot Springs well resource will be in addition to its 
continued use for heating the pool water at the swimming complex. 

The authors of this report conducted a two part analysis of the proposed project, 
including: 

1 ,, evaluation of technical and economic feasibilities for each of the proposed 
improvements, and 

2, estimation of economic impacts of completing the project.. 

Results of the analysis are presented in the following pages,, 

TECHNICAL FEASIBILITY AND COST ANALYSIS OF PROPOSED IMPROVEMENTS 

Lava Hot Springs Pool Complex Modifications 
The Lava Hot Springs pool complex consists of two pools - a large Olympic sized pool 
with a diving platform and a smaller 75 ft x 42 ft lap pool,. Adjacent to the pool is a 
locker roomlofficelmechanicaI building,. Water, at approximately 112°F (arrival 
temperature), is piped to the pool facility and used for heating both pools,. Plate and 
frame heat exchangers (two for the large pool and one for the small pool) isolate the 
geothermal water from the pool water and facilitate more efficient chemical treatment of 
the pool water than would be the case if the geothermal water were used directly in the 
pool A fourth heat exchanger is installed in the hot water heating loop such that 
geothermal heat can be used for space heating of the building. However, the space 
heating loop for the building is not currently functional and the building is not heated 
through any other means,, 

There is currently consideration being given to enclosing the smaller lap pool and 
operating that portion of the facility on a year-round basis. Should the lap pool be 
enclosed and operated year-round, heating the adjacent building would become 
necessary,. Costs for enclosing the lap pool have been estimated, and a site visit was 
conducted on July 15, 2003 to determine the potential for restoring the existing 
geothermal space heating system and possibly space heating the proposed pool 
enclosure with geothermal energy.. 



L ~ R  Pool Enclosure. Construction Cost Analysis 
At this time the lap pool is partially enclosed by walls along the entire long dimension 
and part of the short dimension of the pool Key aspects of any enclosed pool are 
moisture control and the avoidance of moisture induced structural damage Generally 
this consists of humidity control using either ventilation air or mechanical 
dehumidification to remove moisture from the air. Evaporation is a strong function of 
pool water. temperature, and the temperature to be maintained has an impact on the 
cost of the mechanical eaui~ment reauired For a ~ o o l  of this size (75 ft x 42 ft), 

Table 1 shows estimated 
lap pool enclosure 
investment costs with a 
traditional heating and 
ventilation system, based 
on the current architectural 

. . 
evaporation of approximately 250 lb per hour can be expected at a water temperature of 
90°F and an air temperature of 80°F This would require a ventilation rate of 
approximately 6000 cubic feet per minute (cfm) at winter conditions. Two exhaust fans 
would remove the moisture-laden air from the building,. Heating and ventilation units 
would provide the 
necessary ventilation air for 
the building. 

Roo!ng-faboveavera.ge) ................................................. 

Heavy Composition $ 19,800.00 ............................................................................. 

Insulation $ 11,90000 ............................................................................. I I 

Table 1.. Estimated lnvestment Costs for Proposed 
Conventionally Heated Pool Enclosure 
Cost Component cost ($) 

Investment costs consist of the actual capital investment necessary to enclose the pool 
and were annualized over a twenty-year period to determine annual investment costs 
An interest rate of 7% was used The annualized investment cost for enclosing the lap 
pool and using a conventional heating and ventilation system was estimated as 
$15,310 53 (Appendix Table 1) 

plans Estimates were 
made using the Marshall 
and Swift Valuation Tool A 
significant portion of the 
capital costs is attributed to 
the heating and ventilation 
system because of the 
unique requirements of 
enclosed pools. 

One method of determining 
the feasibility of a proposed 
project is comparing 
projected revenue streams 
to projected expenditures Annual expenditures can be broken into two categories: 
annual operating and maintenance costs and annualized investment costs. Operating 
and maintenance costs are composed of costs associated with the operation of the pool 
beyond the months that the current pool complex is already open,, 

........... !?!YXJ~~.!?!?9C@g. ........................ 

WALLS i@?ove.a!eragel.... 
Metal/Glass Panels ............................................................................... 

~luminum/~teel siding ................. ....................................... 
ELECTRICAL AND LIGHTING .............................................................................. 
HEATING AND VENTILATION SYSTEM ................................................................................. 

EXHAUssFAl\lSl?l.-..... 
SUBTOTAL ..................................................................................... 

.................................................................................... 

CONTINGENCY .................................................................................. 

TOTAL COST OF ENCLOSURE 

-3 ..... ~&?~":oo.. 
.............................................. 

$ 28,700.00 

ssssss~ltroeel~ooo 
$ 36,900.00 
$ 25,000.00 
$ 4,000,.00 .............................................. 

$ 137,200.00 

$ 25,00000 

$ 162,200.00 



For the purposes of this analysis, all investment costs were annualized using a 7% 
interest rate and a 20-year project life The interest rate is designed to reflect 
opportunity cost and time value of money Opportunity cost is defined by economists as 
the cost of forgoing the next best alternative to make the chosen investment A 
common tool for opportunity cost valuation is using an interest rate that is typical of an 
expected market return if the money had been otherwise invested. The time value of 
money represents the value of having money at your disposal today rather than in the 
future For example, if given the choice, most people would prefer to have $1,000 today 
rather than $1,000 next year Time value of money is also commonly defined as a 
percentage value of the total investment 

Geothermal Space Heat Restoration in Existinu Office Buildinq. Costs and Savinus 
Enclosing and operating the lap pool on a year-round basis would require that the 
adjacent office and locker-room building be operable year-round as well Specifically, it 
would require that the building be heated during off-season months Assuming that 
installing a new conventional system is similar in cost to restoring the existing 
geothermal system, it is reasonable to assume that the geothermal system would be the 
most cost effective investment,. This is based on the fact that there are no operational 
heating costs (especially gas bills) incurred and on the assumption that maintenance 
costs should be similar when using geothermal space heat as compared to a 
conventional gas heating system.. 

The currently nonfunctional space heating system consists of 5 individual heating units 
-two unit heaters in each of the dressing rooms and a larger fan coil unit serving the 
office and lobby area of the building. One of the unit heaters in the men's dressing 
room is missing,. Among the reasons reported for the abandonment of this system is 
freeze damage Operating personnel reported no damage from freezing to other piping 
in the building, so it seems unlikely that such damage occurred to the heating system 
piping However, it is possible that the coil in the large fan coil unit experienced some 
damage from freezing,. 

Reestablishing the 
operation of this system will 
require the replacement of 
all of the four unit heaters 
in the locker rooms,. These 
units are not suitable for 
ooeration with the low 

' Table 2 Building Heating System Repair Estimate I 

Heat Exchanger 
New Fan Coil Units 
Circulating pump 
Controls 
Coil replacement 

$2,500 
12,600 
1,600 
1,000 
1,500 

geothermal water 
temperatures available 
(approximately 108OF aff er 
heat exchange) and would 
result in unacceptably low 

Subtotal 
Contin ency 

19,200 
3,800 
3,000 

supply air temperature to Total $26,000 

the space if used.. Replacement with fan coil units with adequately designed coils (3 



row minimum) would provide for satisfactory operation in these areas,. The existing fan 
coil unit sewing the officellobby areas of the building can be retained, but the coil should 
be checked for adequate design and for any signs of freeze damage. Flow requirement 
for the system, assuming a 13°F temperature drop on the geothermal fluid, would 
amount to 46 gpm for the assumed 300,000 Btulhr load,, 

Table 2 outlines the cost of the modifications required to place the geothermal heating 
system for the existing building back in service This would involve replacement of the 
existing plate heat exchanger, replacement of the 4 existing unit heaters (assumed to 
be 50,000 Btulhr capacity each - loads should be verified in the course of final design) 
with fan coil units, replacement of the coil in the existing fan coil unit, new controls and a 
new % horsepower (hp) circulating pump,. This estimate assumes that the existing 
piping for the system can be re-used with only minimal replacement in the areas where 
the terminal unit work will be required If the coil in the existing fan coil unit is equipped 
for ventilation air supply, filling the system with a waterlglycol mixture would be 
advisable. 

The investment cost of restoring the pool building geothermal space heating system 
was annualized over twenty years, assuming a 7% interest rate, to represent 
opportunity cost of the investment and time value of money Annualized investment 
costs for restoring geothermal space heating to the adjacent office and dressing room 
building are estimated to be $2,45422 (Appendix Table 2). 

Space Heatina Planned Pool Enclosure :' Costs. Savinas, & Other Considerations 
Utilizing geothermal space heating in order to maintain an acceptable temperature 
within the enclosure is also being considered, Integrating the pool enclosure 
geothermal space heating system with the office and dressing room building system 
would be efficient since both systems are necessary if the small pool is operated on a 
year-round basis,, 

To determine the economic feasibility of constructing the pool enclosure, including the 
necessary equipment to utilize geothermal heat, projected revenue streams and cost 
savings should be compared to projected expenditures, composed of investment costs 
and operating and maintenance costs,, Investment costs include the construction costs 
of the enclosure, plus the incremental costs incurred by the additional investment in 
geothermal space heating. Using two fan coil units at 4000 cfm, each designed for a 
discharge air temperature of 90"F, would result in a total load of approximately 440,000 
Btulhr Based on an 18°F temoerature droo on the looo. this would reauire a looo flow . . 
of 49 gpm necessitating 2 X" piping for the'main supply and return line;. ~ e ~ e n d i n ~  on 
the construction of the building, actual heating load may be different than the assumed 
value in these calculations, but this should not substantially impact equipment costs, 

Table 3 outlines investment costs of constructing the pool enclosure plus the 
incremental costs associated with connecting the pool enclosure heating system to the 
locker room building system,. Again, investment costs were annualized over a twenty- 



year period, assuming a 7% interest rate The investment cost is estimated to be 
$187,400, resulting in an annualized investment cost of $17,68923 (Appendix Table 3), 

Maintenance costs may vary slightly for this scenario due to the change in capital 
equipment and associated maintenance costs necessary for geothermal space heating 
This factor has not been included in the analysis because the variation in costs should 
not be significant, as maintenance is already performed on geothermal equipment used 
to heat pool water and it is difficult to accurately predict what the difference in 
maintenance costs would be from a traditional heating system Furthermore, it is 
equally possible that adding a geothermal space heating system would result in a net 
reduction of maintenance performed on heating systems, rather than increase 
maintenance requirements,. 

Operating costs should be 
significantly less than the 
enclosure utilizing gas heat,, 
Annual fuel (gas) costs 
using a traditional heating 
and ventilation system in the 
pool enclosure are 
estimated to be $15,643,.35 
each year (Appendix Figure 
1). These costs can be 
entirely avoided by utilizing 
geothermal space heating, 
resulting in a heating cost 
savings of $15,643,35 
annually,. 

To determine which heating 
system makes the most 
economic sense, heating 
cost savings should be 
compared to the estimated 
additional annual investment 
cost associated with 
constructina an enclosure 
that uti~izes"~eotheimal CONTINGENCY 
space heat rather than a ENGINEERING 
conventional heating and 
ventilation system. To find 
the additional investment TOTAL COST OF ENCLOSURE $ 187,400.00 

cost associated with 
geothermal space heating the pool enclosure, the investment cost for the conventionally 
heated enclosure was subtracted from the investment cost for the geothermal space 
heated enclosure.. The additional investment cost is estimated to be $25,200 or an 

Table 3.. Estimated Investment Costs for Proposed 
Geothermal Heated Pool Enclosure 
Cost Component 
ROOF ............................................................................................... 

Removal of old roofing ..................................................................................... 

Roofinaf+??ve.avf!!a9el 
Heavy Composition .................................................................................... 

Insulation ...................................................................................... 

Plywood Decking~, ................................................................................. 

WACL5laboveavera9eI 
Metal/Glass Panels ................................................................................... 

Aluminum/Steel Siding .............................................................................. 

ELECTRICAL AND LIGHTING .................................................................................. 

EXHAUST FANS (2)-~ ............................................................................. 

GEOTHERMAL INCREMENTAL COSTS ................................................................................... 

Heating and Ventilation Unifs (2)- ................................................ . , 

.......... ~.!?!P!cY ....................................... 

Heat Exchanger .............................................................................. 

Antifreeze ..................................................................................... 

Controls ................................................................................ 

SUBTOTAL ................................................................................... 

cost ($) 

$ 1,700.00 

.................................................... 

$ 19,800.00 
$ 11,900.00 
$ 5,800.00 

..................................................... 

$ 28,700.00 
$ 7,400.00 
$ 36,900.00 
$ 4,000.00 

.... 30,000,00. 
..$... .-.. %%?!:0'? 

$ 2,600.00 
$ 600.00 
$ 4,000.00 
$ 157,400.00 



additional annualized cost of $2378 70 The additional annualized investment cost for 
including a geothermal space heating system is compared to the annual heating cost 
savings of $15,643 35, resulting in an estimated annual net savings of $13,264 65 The 
availability of the geothermal resource for heating of ventilation air in winter conditions 
(normally a costly operational issue) makes this option more attractive than it would be 
in a conventionally fuelled facility 

Swimmina Pool Complex Project Feasibilitv and Conclusions 
Utilizing geothermal space heating rather than a conventional heating and ventilation 
system-was selected for the pool enclosure based on the assumption that net annual 
savings (composed of avoided annual heating costs less annual additional investment 
costs) are generated. In fact, annual savings of utilizing the geothermal space heating 
and ventilation system are estimated to be $13,26465,. Enclosing the pool and 
equipping it with a geothermal space heating and ventilation system would require an 
investment of $187,400,. Additionally, operating the pool on a year-round basis requires 
the pool building to remain open and heated,. The investment cost of restoring the 
existing geothermal system is $26,000 This results in a total investment cost for the 
pool complex modifications of $213,400,. The annual investment cost is equal to 
$20,143.,45, based on a 7% interest rate and a twenty-year investment period (Appendix 
Table 4),. 

For this project to be considered economically feasible, the annual investment cost of 
$20,143.45, plus any operating costs (wages, "lights", laundry, etc ) and maintenance 
costs associated with keeping the lap pool open in off-season months must be covered. 
The most obvious source of revenues to cover these costs is revenue generated by 
admission sales in off-season months. 

If estimated revenue streams from additional admission sales fall short of covering 
additional annual expenditures (investment costs, operating and maintenance costs 
attributed to enclosing the lap pool and operating it on a year-round basis), alternative 
revenue sources could be explored,. If the community determines that having the pool 
open on a year-round basis is of benefit to the community as a whole, a portion of local 
taxes might be designated to the project,. Also, it is possible that having the enclosed 
and geothermally heated complex open on a year round basis might provide unique 
opportunities for securing government and foundation grants that would make the 
project economically feasible The ability of stakeholders (Lava Hot Springs 
Foundation, Lava Hot Springs community, local government) to identify potential 
sources of alternative revenues, and to secure such funding, will likely be crucial to the 
economic success of the project,. 

Geothermal Space Heating Community Center 
The Lava Hot Springs Community Center building was constructed in 1936 and is 
heated primarily by two Carrier condensing type gas furnaces located in a basement 
utility room.. The furnaces operate in parallel on a common duct system and have a 
combined rate capacity of 186,000 Btulhr output, but the actual capacity due to 
elevation is likely somewhat less than this figure. There are gas log units installed in 



fireplaces at 3 locations in the building but it is unknown the extent to which these are 
used for space heating. The main floor of the building includes a 2,625 square foot 
main hall and 1,400 square feet in the two wings,. A basement, which appears to be 
used primarily for storage, adds another 1,400 square feet. The Community Center is 
located within approximately 100 ft of the existing pipeline delivering water from the hot 
springs to the community pool. However, a pipeline from the existing hot water pipe to 
the Community Center would pass under a paved road,, 

Geothermal applications such as heating the Community Center normally involve the 
installation of hot water coils in the existing ductwork and the use of the existing furnace 
fans to provide air flow. In this case, the available water temperature is quite low and 
assuming a temperature of 110°F arriving at the mechanical room, there is insufficient 
temperature to permit the use of an isolation heat exchanaer (due to temoerature loss - ,  
associated witithe heat exchanger) between the geothermal water and ihe coils in the 
ductwork.. Using the geothermal water directly in the coils does present the prospect of 
potential fouling due to scaling andlor corrosion, however the water chemistry does not 
appear to be particularly problematic,, 

Based on the water temperature of 1 1O0F, 3 row coils could produce supply air 
temperatures of approximately 100°F to the space This value is substantially less than 
the supply air temperature currently being delivered by the furnaces (likely in the range 
of 115" to 135"F).. As a result, the capacity of the system available for geothermal 
operation will be less than that of the current system.. At the 100°F supply air 
temperature and an air flow in the middle of the range of which the furnaces are capable 
(the added resistance of the coils would preclude operation at peak air flow rates), the 
expected maximum capacity available would be approximately 80,000 Btulhr,, 
Assuming that the existing furnaces are sized for the actual heating load of the building 
and that their rated capacity is decreased by 5% due to the elevation, the geothermal 
system would have a capacity of approximately 45% that of the existing system,. 
Several options are possible to address the capacity deficit, including the following: 

I,, retrofit coils in the supply air ductwork and operate the geothermal heating as a 
first stage in a 2-stage system in which all heating at lower outside temperatures 
is provided by the existing gas furnaces; 

2 retrofit coils in the return air ductwork and operate the geothermal system as the 
first stage of a 2-stage system in which both the geothermal coils and the 
furnaces operate at lower outdoor air temperatures; 

3 Retrofit coils in the existing furnaces to provide a portion of the heating capacity 
and add additional geothermally supplied fan coil heating units to the building to 
provide the necessary additional capacity,. 

Energy savings would vary with Option 1 capturing the least savings and Option 3 the 
most savings (virtually all existing space heating by geothermal),. Retrofit costs for 
Options 1 and 2 would be similar.. Option 3 would cost much more than the other two 
options The system layouts for all options are similar (Appendix Figure 2),, 



Retrofit Options Considerations. Costs and Savinus 
Option 1 would involve the installation of new hot water coils in the existing supply air 
ductwork near the outlet of the furnaces Space is very limited, and to accommodate 
the required coil area (4 sq ft coil face area each), it may be necessary to place the coils 
in the ductwork at an angle. During the site visit an installation immediately at the outlet 
of the furnaces was envisioned. Calculations indicate, however, that there is insufficient 
duct cross section in this location. 

Provided verification of adequate space for installation, two individual coils or a single 
larger coil would be placed in the ductwork A 3-row configuration at 12 finstinch would 
be capable of generating 100°F supply air temperature The coil(s) would provide all 
heating needs down to a temperature of approximately 40°F (30°F in night setback 
mode) below which an outdoor thermostat would deactivate the geothermal system and 
the gas burners in the existing furnaces would be enabled At all temperatures below 
40°F, the gas burners would handle the load Water would be delivered from the 
existing hot springs line through new 1 %" buried supply line at a flow of 16 gpm This 
line could be constructed of either pre-insulated PVC or pre-insulated polyethylene pipe 
A % hp circulating pump would provide flow through the 1 %" line to the coils Water (at 
100°F) from the coil@) would be returned to the main hot springs line through a second 
I %" line 

Based on the capacity of the geothermal hot water coils and the existing furnaces, this 
arrangement would be capable of displacing approximately 50% of the existing annual 
heating needs of the building The gas system would meet the remaining 50%,. 

Costs for this option are outlined in Table 4 The largest uncertainty in the cost is 
associated with the manner in which the geothermal lines sewing the building will be 
installed under the road. The table costs assume the ability to "cut" the pavement and 
trench across the road,. If horizontal boring under the road should be required, costs 
would increase by approximately $4000 to $5000 In addition, the space limitations in 
the furnace room could impact costs depending upon the specifics of the coil 
installation, though a generous allowance has been included in the estimate for labor 
associated with this task. 

Assuming the uncertainties mentioned above do not affect costs, the estimated 
annualized investment cost of the Option 1 retrofit [over 20 vears at 7%) is $1.887,.86 
per year (Appendix Table 5) As mentioned above; fuel needs after the'retrofit will only 
be about 50% of current fuel needs so, based on current gas usage in the Community 
Center and projected gas prices, continued conventional fuel needs will be an estimated 
$675 21 annually (Appendix Figure 3) This results in an estimated total annual cost of 
$2,563 07 annually or an additional annual cost of $1,212 65 if Option 1 is adopted 

Option 2 would be very similar to Option 1 in terms of the installation,. The primary 
difference would be the location of the new hot water coils.. In this case the coils would 
be installed in the return air duct adjacent to the furnaces. In this location, the coils 



would provide a capacity just slightly less than in Option 1 (due to the reduced fan 
performance handling heated air) but would be able to operate in conjunction with the 
furnace burner at lower outside temperature conditions A two-stage thermostat would 
control the system in such a way as to enable the gas burners when the geothermal 
system could no longer meet the load. As a result of this capability, the savings under 
this option would amount to approximately 80% of existing annual gas space heating 
energy use,. 
The installation of the hot water 
coils in the return air duct would be 
advantageous since the cost would 
be the same as for the supply air 
installation and the savings 
substantially greater With the 
return air location, air entering the 
existing furnace fans would be 
100°F This has three implications 
in terms of system operation. The 
mass flow of the fans would be 
reduced due to the lower density of 
the air - thus reducing heating 
capacity; the cooling of the fan 
motors would be reduced due to the 
higher temperature air; and finally it would be necessary to limit the supply air 
temperature during combined operation (geothermal and gas) Coil design could be 
adjusted (fin spacing, surface area) to compensate for the reduced air density,. Similar 
return air installations have been made without adverse impact on the fan motors, but 
they should be checked for allowable temperature rise in the course of final design. The 
supply air temperature could be controlled by increasing airflow to the maximum or by 
de-rating the burners in the furnace,. 

As mentioned earlier, the return duct installation was not evaluated during the site visit 
and to the extent that space is available for coil installation, the retrofit cost would be 
essentially the same as for the supply air installation of Option 1 ,. The only difference 
would be a small incremental cost of somewhat more effective hot water coils - a value 
smaller than the error margin of this estimate,. 

Assuming the specified uncertainties do not affect costs, the annualized investment cost 
of the Option 2 retrofit (over 20 years at 7% interest) is the same as for Option 1, 
$1,887 56 per year (Appendix Table 5) However, estimated fuel cost savings are 
greater under Option 2: $1,080 34 annually compared with $675 21 annually (Appendix 
Figure 3) The remaining annual conventional fuel costs are estimated to be $270 08 
This results in an estimated total annual cost of $2,157 94 or an additional cost of 
$807 52 annually if Option 2 is adopted 

Option 3 would involve the same basic installation as described in Option 1 plus some 
additional equipment to provide for the unmet portion of the heating requirement,. 



Assuming that the existing duct system would permit the air flow from the existing 
furnaces to be directed primarily to the basement and the two wings of the building, two 
new fan coil units could be installed in the main hall to provide the additional capacity 
required 

Using two fan coil units at 50,000 Btulhr each, the capacity of the geothermal system 
would match that of the existing gas furnaces These units could be suspended from 
the ceiling in the main hall, or space permitting, concealed in adjacent rooms and 
ducted to the main hall The lower cost suspended option was used to develop the cost 
estimate for the table below,. Adding the two fan coil units would raise the geothermal 
flow requirement to 36 gpm and this would necessitate the use of 2" pipe for the supply 

and retirn lines to the - 
building, and an increase 
in pump size to 113 hp. 
The ability to meet 100% 
of the heating needs of 
the building would allow 
the system outlined here 
to displace 100% of the 
existing space heating 
energy consumption of 
the building Installation 
costs for Option 3 are 
presented in Table 5 
Estimated annualized 
investment cost of the 
Option 3 retrofit is 

$2,831 79 per year (Appendix Table 6) Under this system, there would be no 
conventional heating fuel needs Therefore, the estimated total annual cost is equal to 
the annual investment cost of $2,831 79 The add~tional annualized costs of adopting 
Option 3 would be $1,481 37 

Impact of Communitv Center. on Hot Sprinas Line 
Heating of the community center should have little if any impact on the operation of the 
pool since the space heating of the building will peak during the winter months when the 
pool is not in operation. Even if the smaller pool is operated in the winter months the 
impact of the community center on the heat available from the hot springs line would be 
minimal. The line is estimated to carry 350 gpm at a temperature of 114"F,. Using this 
water to primarily heat a pool and adjacent locker rooms, it should be possible to reduce 
the water to approximately 90°F with the combined loads This would amount to an 
available capacity of 4,200,000 Btulhr,. The maximum load the Community Center 
would impose (Option 3) would amount to 180,000 Btulhr or about 4% of the heat 
available from the line,, 

Communitv Center Proiect Conclusions and Recommendations 
According to estimates presented in this report, none of the options identified as 



technically feasible for retrofitting the Community Center to utilize geothermal space 
heating will "pay their own way" They would result in increased annual heating costs 
(both investment and operational) from as little as $80752 per year to as much as 
$1,41837 per year Lava Hot Springs decision-makers should consider how these 
costs would be covered before retrofitting the Community Center to heat it with 
geothermal energy. Also, they should consider the uncertainties associated with such 
"change-overs" before making a final decision,, 

Adequacy of Resource 
Operation of the smaller pool and the heating of the pool building during the winter 
months will impose new loads on the geothermal fluid but these are well within the 
capacity of the existing resource, pump and pipeline. 

Based on an assumed arrival temperature (at the pool facility) of 112"F, the total flow 
required for the pool building heating system will amount to approximately 46 gpm. 
Flow requirement for the pool enclosure heating and ventilation system would peak at 
49 gpm based on the assumptions outlined above This would leave a total of more 
than 250 gpm for the heating of the pool Even assuming a temperature drop of only 
15°F on the pool heat exchanger, the flow requirement for pool heat would amount to 
only 43 gpm This results in a total geothermal requirement for heating of approximately 
138 gpm of the available 350 gpm. 

POTENTIAL IMPACTS ON THE LAVA HOT SPRINGS ECONOMY 

Economies are built on what economists call basic business activity Basic business 
activity in a local economy is sales and related activity (wages paid, taxes paid, profits 
made) by firms that sell their products outside the economy (export) Common 
exporting firms in an economy are farms and manufacturing firms In general, these 
types of firms produce goods and services that are consumed by people from outside 
the area Non-exporting firms in an economy provide goods and services to the basic 
firms, the people who are employed in the basic firms, and other non-basic goods and 
services providers and their employees Common non-exporting firms in an economy 
are retail stores, service firms (doctors, lawyers, hair dressers, accountants, mechanics, 
etc ), and firms that supply inputs to basic firms 

There are however, lots of exceptions to the general cases specified above A large 
retail trade mall or a big car dealership may draw customers from an entire state, or 
even from a multi-state region The same may be true for the health care workers in a 
large hospital In Lava Hot Springs, the business of many retail firms is largely related 
to tourists from outside the area So retail trade and services firms can be basic 
(exporting) firms Also, a firm that starts-up in an area to provide goods or services that 
were previously purchased outside the area (import substitution) can have the same 
types of impacts on the area's economy as a firm producing exports 

The authors of this report used Bannock County data to develop a model of the county's 
economy The model is a modified lmplan inputloutput model. A technical discussion 



of the model and supporting mathematics can be found in Guaderrama, et al. The 
Bannock County economy model was used to estimate the local economic impacts that 
would occur if the Lava Hot Springs geothermal development plans discussed above 
are carried out,, 

General Characteristics of the Bannock County Economy 
Lava Hot Springs is located just south of Pocatello in Bannock County Bannock 
County had a population of 75,804 people in 2002, with a density of 681  persons per 
square mile (pqm) The county ranked 5'h in the state in population among counties in 
2001 ,, The State of ldaho had 15..6 pqm in 2000; Ada County had 285 pqm; and the 
State of New Jersey had 988 pqm in comparison. The county is defined as 827% 
urban, one of the most urban in the state! Bannock County's population grew 14% from 
1990 to 2000, and 0.3% from 2000 to 2002,, 

The largest city of Bannock County is Pocatello (51,442 people) followed by Chubbuck 
(9,700), McCammon (805), lnkom (738), Downey (613), Lava Hot Springs (521), and 
Arimo (348) in 2000,. Bannock County lies south of Bingham County, west of Caribou 
and Bear Lake Counties, north of Franklin County, and east of Power County,. (Access 
Idaho) The federal government owns only 31% of the county and 6.7% is owned by the 
State of ldaho Over 60% of the county is privately owned,. In terms of land use, 46,.4% 
of the county is in rangeland, 32% is in agriculture and 16% is in forest The county has 
the 14'~ largest agricultural sector in the state in terms of acreage (358,189 acres in 
farm land) ( U S  Bureau of Economic Analysis) 

Bannock County per capita personal income was $21,780 in 2001, which was 89% of 
the state average and 72% of the national average,. Almost 14% of the population was 
in poverty in 1999 as compared to 11 ,.8% for the State of ldaho. In terms of 
unemployed, 64% of the county's labor force was unemployed in 2002 versus 5.8% of 
the labor force for the State of ldaho,. (Idaho Department of Commerce) 

In 2001, services was the largest sector in the Bannock County economy employing 
10,388 workers or 24% of the county's workforce This was followed by state and local 
government at 18% of the workforce, and trade at 17% Total sales in the county were 
approximately $3 078 billion, value-added was $1 7 billion, employee compensation 
was $1 1 billion, total employment was 42,498 and total indirect business taxes were 
$123 million Value added is the regional equivalent of gross domestic product, which 1s 
how economists measure the macroeconomy Indirect business taxes include all taxes 
except corporate and personal income taxes These numbers report total employment, 
sales, value added, and indirect business taxes as a size measure of economic activity 
without regard to causation Causation comes from that economic activity identified as 
basic activity 

Local Economic Impacts of Lava Hot Springs Geothermal Development Plans 
The economic impacts that would be attributable to the planned geothermal 
development discussed in this report would be those associated with keeping the Lava 
Hot Springs lap pool open during the entire year, rather than just in the summer,, 



Geothermal development associated with heating the community center would impact 
the budget of the senior citizens group that pays the heating bill, but would not 
appreciably impact jobs or income in the community,. 

Lava Hot Springs decision makers have estimated new staff required to keep the lap 
pool open through the entire year would equate with 1 and % more jobs. Results of the 
economic model used in this analysis indicate that these jobs would result in the 
following Bannock County impacts, most of which would occur in Lava Hot Springs: 

Total jobs - 3 (1% jobs at the pool plus 1% additional jobs in the county economy). 
Earnings (wages and salaries of workers and profits of proprietors) -- $48,000,. 
Annual sales or gross revenues of business firms -- $145,000,, 
Value-added -- $75,000. 
Indirect business taxes -- $7,500,, 

These impacts are conservative, because they do not account for the likelihood that 
keeping the lap pool open on a year-round basis (8% additional months) will bring more 
winter visitors to Lava Hot Springs. More winter visitors mean more local economic 
activity Even so, the economic impacts, as estimated, are meaningful in a small town 
such as Lava Hot Springs where new jobs will probably go to local residents who are 
currently unemployed,. 
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TABLE 1. CONVENTIONALLY HEATED POOL ENCLOSURE: ANNUALIZED INVESTMENT COST 
/ Interest / Interest / Contribution to j / Total Annual / Remaining 

Time Period I lnvestment j Rate Accrued j lnvestment j lnterest Cost j Cost jlnvestment Cost 
0 : $  16220000 : 7%: ..................... 1 ....... L ...... 2 ......................................... L .................................... ' $  ~., ..................... - : $ 162,200 00 
1 / $ 162,20000 / 7%; $ 11,354.00 / $ 3,956.53 / $ 11,354 00 / $ 15,31053 / $ 158,243 47 
2 : $ 158,24347 / 7%: $ 11,077.04 1 $ 4,233.49 / $ 11,077.04 / $ 15,310 53 1 $ 154,009 98 ................ ? ..................7............7.................r........................................,..................,................... 

3 l $  15400998 : ..... .......................... L .. ........+......... TE.$.. ?L'>!w.L'.L$ .... 43Z9:E ....... i$ .. !0<<8L'.!O .. l$ .... !5t3!053.-j$..!49L98O!4 
4 d- 1$ 14948014 : 7%: $ 10,463.61 1 $ 4,846.92 : $ 10,46361 $ 15 31053 : $ 144 633 22 ? ........................................................................................ b.........b.......b.......bb. ..................... ------ .. 
5 : $ 144 63322 : : 10 124.33 : $  5 186.21 .. ...................... >.......I .........., .......... Z"h.$ ..... > ........ , : $  ......................... 10,12433 : $  1531053 L .......................... : $  139,44701 
6 / $ 139,44701 / ..................................... , 7%: $ 9,761.29 / $ 5,549.24 / $ 9,761 29 / $ 15,310 53 ;$!g,89777--_ 
7 .- : $ 133,897 77 : 7%; $ 9,372.84 : $ 5,937.69 : $ 9,372.84 1 $ 15,310 53 : $ 127,960 08 ................--. .................. , ............-.................7....................7.................,.................,................... 

8 : $  12796008 : 7%: $ 8 957.21 l $  6 353.33 : $  895721 : $  1531053 I $ 121 60676 ......................... L .............................. ~.....LLLLLLLL.L.L....L................~..................~.................I............ 

9 : $  I2160676 1 7%: $ 8 512.47 : $ 6 798.06 : $ 8,51247 : $ 15,310 53 1 $ 114 808 70 ........................ > ....... L .......... > .............. &...... . .........L....... L I ............. 
10 ; $  11480870 : ..................... 2 ....... 5 ........... 3 ............. 3 ....... OJ ......... L ..................... 1 ...... ....................................................... 7Y: $ 8 036.61 : $ 7,273.92 1 $ 8 036.61 : $ 15 310 53 1 $ 107,534 77 
11 / $ 107,534 77 , / 7%: $ 7,527.43 : $  7,783.10 / $  7.52743 / $  15,31053 ;$..99,!5168 .... 

12 . 7  : $ 99,751 68 1 7%; $ 6,982.62 : $ 8,327.92 : $  6,98262 :$  15,31053 : $  91,42376 ........................ .................. ............7................-....................T...................................,..................... . 

13 : $ 91,42376 : 7%:$ 6399.66 l $  8910.87 1 $  6,399.66 1$ 15,31053 : $  82,51289 
L .........r.......3..............t.................+.......................................... 

14 : $  8251289 : 7%: $ 5,775.90 1 $ 9,534.63 : $ 5,775 90 $ 15,310 53 : $ 72,97826 ........ .. 
15 : $  7297826 : .................. J ....... L.. .........,............,....... 7%:$ 5108.48 a... ....... : $  10202.05 :$  510848 : $  I531053 : $  62,77621 
16 / $  62,77621 / 7%: $ 4,394.33 / $ 10,916.20 / $ 4,39433 i$..353?053..i$..51~8600j ..... ..................-. , , 
17 : $  51 L 86001 .......... 1 7%: $ 3,630.20 1 $ 11,680.33 1 $ 3,630 20 1 $ 15,310 53 1 $ 40,17968 ............7................r....................,.................,..................,................... 

18 : $ 40 17968 1 7%; $ 2,812.58 : $ 12,497.96 : $ 2,812 58 : $ 15,31053 : $ 27,681 72 I ..........I............I.....................................*......................................*.................... 

19 : $ 27 681 72 : 7%: $ 1,937.72 : $ 13,372.81 : $ 193772 : $ 15 310 53 1 $ 14 308 91 ....................... >.......I .......... I .............. I ...... 1 .................. L ......... I ......... I ........... 
20 / $  14,308.91 / 7%: $ 1,001.62 / $ 14,308.91 / $ 1,001.62 / $ 15,310.53 / $ 0.00 

Total 1 : $162,200.00 : $144,010.65 : $306,210.65 : 

ABLE 2. GEOTHERMAL SPACE HEATING RESTORATION FOR ADJACENT OFFICE BUILDING: 
ANNUALIZED INVESTMENT COST 

1 Interest / Interest / Contribution to / I Total Annual / Remaining 
Time Period : lnvestment : Rate : Accrued : lnvestment 1 interest Cost : Cost :Investment Cost 

0 1 $ 26 000.00 : 7Y' .......... ................................... ........................... ................. ......................... ...................................... 1 $ - $ 26 00000 * 2 : >....... L 

1 / $ 26,000.00 / ....................................................................... 7%: $ 1,820.00 / $ ...................................... 634 22 / $ 1,820 00 / ................. $ 2,454.22 ,. / $ .................... 25,365.78 
2 : $ 25 365.78 : 7%: $ 1 775.80 : $ 678 61 ! $ 1,77560 1 $ 2,454.22 : $ 24,667 17 .............................. 1.-._ ....... _ ......................................... ......j. . ................................. 

3 / $ 24,68717 : ................ ................................................................. ............... ...... ......... ....... .......... 7%: $ 1,728.10 : $ 726 11 ; $  1 728 10 : $  2 454.22 : $ 23 961 06 ................. L L ) 1 1 1 

4 : $  23961.06 1 7%: $ 1677.27 i $ 77894 ! $ 167727 / $ 2454.22 / $ 23 184.12 ............ .................----.. ?... . - - - -  ' ............. .................... 2 ........... ................................... ' ....................... l 1 

5 : $ 23,184.12 : ................... ................ ............. ....... ......... ....................... ................ ....... .......... .. ........... 7%: $ 1 622.89 : $ 831 33 : $ 1 622 89 : $ 2,454.22 : $ 22 35279 
L I J I L r '.. 1 1 L 

6 / $ 22,352.79 i ...................... 1,564.70 / $ 889 52 : $ 1,56470 1 $ 2,454.22 / $ 21,463 27 --. .....-......... 7%;$-.~~-~ ...................... : ................................... 
7 : $ 21 463.27 : .................... ......... ........... ............ ......................................... ................ .... 7%: $ 1,502.43 $ 951 79 : $ 1,50243 $ 2,454.22 $ 20 511.48 .......... L L d.-~ 2 

8 i $ 20,511.48 / 7%: $ 1 435.80 / $ 1 018 41 / $ 143580 $ 2454.22 : $  I949307 .......... 1 ..i I ................. 4 ...... 1 ......... 4 ....... 1 ........... 
9 : $  19493.07 : ................... . . .  ........................ ..................................-... ............................................................ 7%: $ 1,364.51 : $ 1,089 70 : $ 1,36451 1 $ 2,454.22 : $ 18,403 37 L .I.. , 
10 / $ 18,403.37 j .................... ?. . . . . . . . . . . . . .  ............ 2 ...... 1 ......... L ....... L .........-.. . L . .  ... ' .............. .i ...... 2 .......... 8 ....... L .......... 7%: $ 1 288.24 : $ 1 165 98 $ 1 28824 : $ 2 454.22 ; $  17 237 39 
11 : $ 17237.39 ...i.. ......... 1 ..................... 7%: $ 1 2 .......... 206.62 ! $ ...... 1 I 247 ....................................... 60 / $ 1,206 62 / $  2,454.22 / $ 15,989 79 
12 : $  15989.79 1 ....................... L.  ....... ' ........... L ............ , ........ ! ......... L ....... ' ................................. 2 .........,....... i .......... 7%:$ 1119.291$ 133493 :$ 1,11929 : $  2454.22 : $  14654.86 
13 : $ 14 654.86 / 7%: $ 1 025.84 / $ 1 428 ..................... 38 / $ 1 025 84 / $ 2454.22 / $ 1322648 ..................... r .  ...................... ...................... 1 .........r...... b ..i i iiiiiiiiiii 

14 : $  13226.48 : ................... C .......... ' ............ L ................. 2 ................ ...................... r ............................. , ................, .......... z ............ 7%; $ 925.85 : $ 1,528 36 1 $ 92585 : $ 2,454.22 : $ 11 69812 
15 / $  11,698.12 j 7%: $ 818.87 / $ 1 635 35 / $ 81887 j $ 2,454.22 / $ 10,062 77 .--.-----......... ....................... ........ ............................... L ........ ................ 
16 : $  10062.77 : 7%; $ 704.39 : $ 1749 82 ........... .............................. 3 ..........................,................L...... L ............... 9 ............. 70439 : $ 2454.22 A_..... : $ 8 J 312.95 
17 ! $  8,31295 / 7% $ 581.91 / $ 1,87231 / $ 581 91 / $ 2,454.22 / $ 6,440.64 ....... .................... 
18 1$ 644064 : 7%: $ 450.84 : $ 200337 : $ 450 84 : $ 2454.22 / $ 4 437.27 ............................. L ......... L .. .................................................. > .........4...... 2 ........... 
19 : $  443727 : .................... C .  . . .  i .............. L ................ C ....... ' ................ I ................. ~ ~ . >  ................ 2 ................... 7%: $ 310.81 : $  2 143 61 : $  310 61 1 $ 2,454.22 : $ 2,293.66 
20 : $ 2,293.66 1 7% $ 160.56 / $ 2,293.66 $ 160.56 / $ 2,454.22 / $ (0.00) 

I Total : i $ 26,000.00 i $ 23,084.32 / $ 49,084.32 / 

b 



TABLE 3. GEOTHERMAL HEATED POOL ENCLOSURE: ANNUALIZED INVESTMENT COST 

I 

TABLE 4. PROPOSED POOL COMPLEX MODIFICATIONS: ANNUALIZED INVESTMENT COST 



TABLE 5.. COMMUNITY CENTER GEOTHERMAL RETROFIT OPTIONS 1 & 2: ANNUALIZED 
INVESTMENT COST 

I Total / / $ 20,000.00 / $ 17,757.17 $ 37,757.17 / 

TABLE 6. COMMUNITY CENTER GEOTHERMAL RETROFIT OPTION 3: ANNUALIZED 
INVESTMENT COST 

: Interest / Contribution to / / Total Annual ! Investment ; 
0 : $ 30,000.00 : 7% / $ ..... ............................................ .............. . ..................... ....... - / $ 30,000.00 
1 : $ 30,000.00 : 7Y:$ .......... 2100.00l$ ...................................................... 5 r 731 79 : $ 2 ! 100.00 : $ 2,831.79: $ 29,268.21 
2 / $ 29,268.21 / ................................. ............... 7 .  . 8 .  .......................................................................... 783 01 / $ 2,04877 / $ 2,831.79; $ 28,485.20 
3 : $ 28,485.20 : 7%: $ 1 993.96 : $ 837 82 : $ 1 993 96 ! $ 2,831.791 $ 27,647.38 ................ ........... ! ........ + ................................... 1 ........... , ..................................... 
4 : $ 27 647.38: 7%: $ 1 935.32 : $  ............... 1 ..........I........ 89647 : $ 1 935.32 : $ 2 831.79: $ 26,750.90 
5 , $ 26,750.90 : 7%: $ 1,872.56 / $ 959 22 / $ 1,872 56 / $ 2,831.79: $ 25,791.68 ... .................. .................. r........... 
6 : $  25791.68: 7%: $ 1,805.42 : $ 1,026.37 : $ 1,80542 1 $ 2 831.79: $ 24 ........ 76531 ................ , ......... ...... , ........................................................ . . . L  .............................. ..>.......... , 
7 / $ 24,765.31 : 

.. 7%: $ 1 733.57 : $ 1,098.22 ...................................................... / $ 1,733 57 1 $ 2,831.79 / $ 23,66709 
8 / $ 23,667.09 / 7% $ 1 656.70 / $ 1 175.09 / $ 1 656 70 / $ 2 831.79: $ 22,492.00 .................................. , L ........................ i ........ , .......... > 
9 : $ 22,492.00 : 7%: $ 1 574.44 : $ 1 257.35 1 $ 1 57444 : $ 2,831.79: $ 21 234.65 ........ .............. , .................. 1 ......... ............ 2 .......... .................. > .......... L 

10 / $ 21,234.65 / , 7%: $ 1 L 486.43 j $ 1 i ......... 345.36 / r . .  $ ................. 1,486.43 r -  ; $ ............... 2,831.79; -. $ ...................... 19,889.29 
11 : $  19889.29: a ........ , 7%: $ ~-..L 1 392.25 ....... 1 $ 1 ........ 439.54 : , ............... $ 1 ................................................ 392 25 : $ 2,831.791 $ 18,449.76 
12 : $ 18,449.76 : ....................... ........ .................. ........... ............ ....... ................... ............... 1 .................. r ............... 5 L A I r 2 L 7Y:$ 1 291.48 : $ 1,540.30 : $ 1,29148 : $ 2,831.79: $ 16 909.45 
13 / $  7%; $ 1,183.66 : $ 1,648.13 / $ 1,18366 / $ 2,831.79!$ 15,261.32 ............. .,... .... !6,909:45 j ............. ................ , ......................................... ............... 
14 : $  15261.32: 7%: $ 1 068.29 ....... : ................... $ 1,763.50 : $ . .  1 068 29 : $ 2,831.79: $ 13,497.83 ..............I ........... , ........................ > .......... L A r . .  ..................... > .................. 
15 / $  13497.83 j 7%: $ 94485 : $ 1 886.94 $ ..... .......................... L ....... ................ I .................. J ........... I ............................ 944.85 : $ ........................ 2,831.79;$ 11,6_?2),89 
16 / $  11,610.89: 7%; $ 81276 / $  2019.03:$ a ........ .......................... 812.76 , : ................. $ 2,831.79: * ................... $ 9,591.86 
17 : $  7Y: $ 671 43 : $ 2 160.36 : $  ............... ........ ................ ............................... ....... .................. 671.43 : $ .. 2 831.79: $ 7,431.51 , 8 5 , L .  L.... ..., ....... > .................. 
18 / $ 7,431.51 : 7%; $ 52021 / $ 2,311.58 : $ 520.21 / $ 2,831.79: $ 5,119.92 . ...............7..................,................7..................,.................. r .  .............. ., .................................... 
19 : $  5119.92: 7%: $ 358 39 : $ 2,473.39 : $ . . . .  358.39 : $ 2,831.79: $ 2,646.53 .........................3........................2........................................ 

20 / $ 2,646.53 ! 7%/ $ 185.26 / $ 2,646.53 : $ 185.26 ! $ 2,831.79/ $ 

Total : : $ 30,000.00 $ 26,635.76 / $ 56,635.76 

d 



APPENDIX FIGURES 

Figure 1. Geothermal Heating Considerations for Proposed Lava Hot Springs Pool Enclosure 

Figure 2. Community Center: Geothermal Retrofit Installation Layout for All Options 

Figure 3.. Geothermal Retrofit Considerations for Lava Hot Springs Community Center 



FIGURE 1. GEOTHERMAL HEATING CONSIDERATIONS FOR PROPOSED LAVA HOT 
SPRINGS POOL ENCLOSURE 

ADDITIONAL CAPITAL COSTS ASSOCIATED WITH GEOTHERMAL HEATING PROPOSED POOL ENCLOSURE: $ 19,44000 

FINANCIAL FACTORS 

Interest Rate 7% 

Investment Life 20 

Annuity Factor 0094392926 

ESTIMATED COMMUNITY CENTER ENERGY USE FOR 
SPACE HEATING AND ENERGY USE FACTORS 

Month 

May-02 

Jun-02 

Jui-02 

Aug-02 

Sep-02 

oct-02 

Nov-02 

Dec-02 

Jan-03 

Feb-03 

Mar-03 

Apr-03 

Energy Use 
Factor 

Therm December = 100 

171 0 47 

0 0 00 

0 0 00 

0 0 00 

57 0 16 

146 0 40 

312 0 85 

366 1 00 

292 0 80 

339 0 93 

246 0 67 

132 0 36 

ESTIMATED POOL ENCLOSURE NATURAL GAS HEATING COSTS 

Month 

May 

June 

July 

August 

September 

October 

November 

December 

January 

February 

March 

April 

Annual Heating Cost 

Energy Use 
Factor Monthly Energy 

Days December = 100 Requirement (1000 cu ft)' 

31 0 47 147 77 

30 0 00 

31 0 00 

31 0 00 

30 0 16 47 67 

31 0 40 126 17 

30 0 85 260 93 

31 100 316 29 

31 0 80 252 34 

28 0 93 264 61 

31 0 67 212 59 

30 0 36 11039 

Monthly Heating 
$11000 cu ft2 Costs 

6 76 $ 998 96 

711 $ 

758 $ 

794 $ 

8 6 3 $  41139 

9 56 $ 1,206 19 

9 74 $ 2,541 42 

9 34 $ 2.954 15 

9 1 6 $  231144 

8 96 $ 2,370 87 

8 79 $ 1,868 65 

888 $ 98028 

5 15,643 35 

1 Assuming 1035 BTU per Cubic Foot of Natural Gas: Source: Energy Information Administration Annual Energy Review 2001 

2Source: Energy lniormation Administration http://www eia doe gov/emeu/states/-states html 2002 Time Series Prices 



FIGURE 2 COMMUNITY CENTER: GEOTHERMAL RETROFIT INSTALLATION LAYOUT FOR 
4LL OPTIONS 



FIGURE 3.. GEOTHERMAL RETROFIT CONSIDERATIONS FOR LAVA HOT SPRINGS 
COMMUNITY CENTER 

FINANCIAL FACTORS 
Options 1 & 2 Option3 

Investment Cost $ 20,000 $ 30,000 
Interest Rate 7% 7% 
Investment Life 20 20 
Annuity Factor 0,094392926 0,094392926 

COMMUNIN CENTER HEATING CONSIDERATIONS 

Month Therm Heating Cost 
May-02 111 $ 97 86 
Jun-02 56 $ 50 40 
Jul-02 47 $ 31 88 

Aug-02 46 $ 30 53 
Sep-02 57 $ 37 34 
Oct-02 146 $ 92 41 
Nov-02 312 $ 192 64 
Dec-02 366 $ 213 50 
Jan-03 292 $ 173 19 
Feb-03 339 $ 198 79 
Mar-03 246 $ 148 13 
Apr-03 132 $ 83 75 

~ n n u a l  Heating Cost $ 1,350 42 

Fuel Cost Savings Remaing Fuel Cost 
Option 1: Offset 50% of gas heating requirments $ 67521 $ 675 21 
Option 2: Offset 80% of gas heating requirements $ 1,080 34 $ 270 08 
Option 3: Offset 100% of gas heating requirments $ 1,350 42 $ 


