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GEOTHERMAL HEATING FACILITIES FOR
CARSON ELEMENTARY SCHOOL AND WIND RIVER MIDDLE SCHOOL

The following report is the result of a request for technical

assistance.

INTRODUCTION

Carson Elementary School and Wind River Middle School are located
in Carson, Washington, adjacent to the Wind River. Both schools are

operated by the Stevenson-Carson School District.

Carson Elementary, comprised of 49,000 quare feet, was constructed
in several phases beginning in 1951. The construction is variable,
but is characterized by large expanses of single glass and uninsulated
masonry areas. An oil fired steam boiler supplies a variety of terminal

equipment.

Wind River Middle School was built in 1972 and, as a result, exhibits
much greater insulation levels. The 38,000 square foot structure is

heated entirely by an electric resistance terminal reheat system.

Carson Hot Springs Resort, located approximately one half mile from
the schools, exhibits temperatures of 124°F. In addition, geological

work is in progress to better define the local geothermal resource.

This report examines the feasibility of geothermal use at the school

for space heating purposes.

SUMMARY OF CONCLUSIONS

The feasibility of a geothermal heating system for Carson Elementary
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and Wind River Middle Schools is dependent upon the cost of well
drilling to access the geothermal resource. However, due to a

lack of information regarding the local geology, accurate estimates
of well costs could not be made. As a result, all economic analyses
were constructed in such a way as to indicate the amount of capital
available for well development (see Tables 1-5). Five different
economic runs were made and are summarized as follows:

1. Existing buildings with wells at school site - Table 1.

2. Master plan buildings with wells at school site - Table 2.
3. Existing buildings with pipeline to hot springs - Table 3.
4

Master plan buildings with pipeline to hot springs -
Table 4.

5. Master plan buildings with pipeline to hot springs and
accelerated electrical rates - Table 5.
An explanation of each of these tables is contained in the Economic
Analysis section. A summary of the cost input data for each is shown

in Table 7 with more detailed costs shown in Table 6.

The most attractive approach for use of geothermal at the schools
is Table 2. This system is based upon the additions to each school
found in the master plan and on production and injection wells at the
school site. The capital cost for this system is $194,296 and a Net
Present Value of $438,772 is generated after 20 years (discounted at
12%). This sum is the amount of capital'which would be available for

well development if a 20 year payback was desired.

The cost of piping water from the existing hot springs, based on
the existing temperature, is not economically feasible. However, if

a resource of higher than 124°F could be found, both the flow rate and
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need for piping insulation could be eliminated resulting in a large

reduction in capital costs.

It is strongly recommended that the district pursue the possibility

of a test well at the site of the schools.

AVAILABILITY OF GEOTHERMAL

The most definitive evidence of the geothermal resource in the area
of the schools is the Carson Hot Springs. The Hot Springs has been
used as a resort for many years. The existing flow rate is 50 gpm at
approximately 127°F. This water is used for bathing purposes and sub-

sequently disposed of in the Wind River.

In‘late 1981, the Washington Department of Natural Resources, Division
of Geology and Earth Resources, released the results of test drilling in
the Carson area. A test hole was drilled north of Carson Hot Springs
which resulted in a temperature gradient (in the Tower portion of the
hole) of approximately 340°C/km. Figure 1 indicates the size of the
gradient at Carson in comparison to the rest of the region. If this
gradient continues and adequate water flows are available, the conditions

for a production well would be very attractive.

Unfortunately, the test hole was drilled at the sight of the hot
springs. The schools are located some 2,000 feet west of this location
and approximately 370 feet higher in elevation. State geology personnel
feel that the hot water in the area is associated with an igneous rock
body known informally as the Buck Mbuntain intrusive. At this point,
the extent of this unit is not well defined. As a result, it is impossible

to predict the potential for a successful well at the school site. There



@

is a possibility of further test drilling by the Department of Geology
and Earth Resources during the summer of 1982. The school district
should pursue the possibility of a test hole at the school. If access
to the geothermal resource could be gained at the school site, the
requirement for pipelines to the existing hot springs and royalty to

the resource owner could be eliminated.

GEQTHERMAL SYSTEM

Two options are available for geothermal access at the schools.
The first is to pipe geothermal water from the existing hot springs
area to the schools. In this case, production and injection wells
would be located at the hot springs. The second option would be to
drill the wells at the school site. This would eliminate the require-
ment for a pipeline from the hot springs to the school. In either
case, the retrofit necessary for the existing mechanical system at
the schools would be the same. The following paragraphs describe
the details of the individual building retrofits aﬁd the methods of

geothermal access.

Figure 2 shows the topographic features of the area around Carson.
An inset details the cross section between the springs and the school.
If the existing springs wé}e used 55 the geothermal resource, a pro-
duction well and an injection well would be required at the hot springs
site. In view of the flow rate required (500 gpm at peak), injection
would probably be nécessary as opposed to the present method of river
disposal. As indicated in Figure 2, there is a large elevation difference

between the two sites. In order to avoid excessive pumping requirements
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and satisfy the wishes of the resource owner (for return of the water)

a closed loop type system would be required. Figure 3 shows the flow
scheme of such an arrangement. Due to the elevation difference, a

high static pressure (V160 psi) would exist at the Tower end of the system
requiring the use of steel piping for that section of the system. Fiber-
glass reinforced plastic could be used for the balance of the piping.

In addition to the two wells and piping 1oop)the system would require

a plate heat exchanger and c1rcu1ating pump.

Geothermal water from the production well would pass through the
heat exchanger giving up heat to the closed loop water. The cooled
geothermal would then be directed to disposal (injection or river).
Closed loop water would then pass through a plate heat exchanger at
each school, heating the building loop water. Flows indicated in Figure
3 are peak flows for the existing buildings. Flow requirements for
the master plan addition are shown in parentheses. The resource tem-
perature was taken to be 125°F., If warmer temperatures were available,
sohe reduction in flow rates would result. In view of the low water
temperature available, little additional heat loss can be tolerated
between the springs and the schools. As a result, the supply line
would have to be insulated. The return line could be uninsulated to

reduce capital cost.

Table 6 shows the capital costs for the pipeline and associated
equipment. Capital costs.for_we11s'were not estimated due to the lack

of geological information on the area.

Wells at School Site

In view of the lack of information concerning a potential well at
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this site, economics were run with only retrofit costs for this system.
A cash flow column was generated in Tables 1 & 2 showing the amount

of money available for resource development based on savings.

Carson Elementary School Retrofit

In order to determine the required capacity of the geothermal
system at the school, a block heat load calculation was done. In
additibn, existing ventilation rates were evaluated for potential
reduction. Based on this, a peak capacity of 2,050,000 Btu/hour was
determined. Using a supply water temperature of 110°F (building side
of the heat exchanger) and a 20° At, this results in a flow rate of
205 gpm. The 20° At was determined as a result of available coil
area in existing unit ventilators. A larger At at this supply tem-
perature would have resulted in a surface area requirement of greater
than three rows. This could not be accommodated in the present unit

ventilator cabinets.

The building is currently heated with an oil fired steam boiler

supplying a variety of steam terminal equipment. Steam and condensate

piping is run primarily in perimeter trenches.

In order to accommodate the use of geothermal at the schools, some
major system modification would be necessary. New insulated hot water
piping would be installed in the attic space above the corridors. 1In
the older portion of the building, bfanches would be run through the
attic to the individual terminal equipment. In the newer portion of
the building, these branches would be exposed along the cei]ing'in

classroom areas. The condensate side of the existing steam piping is
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too small for proposed water flows. In addition, there is not
sufficient access to the existing pipe trenches for the installation
of new piping. As a result, it was felt to be more economical to

install the new water piping in the ceiling area.

Most forced air terminal equipment could be re-used. However,
the existing steam distribution coils and control valves would be re-
placed with new three row hot water coils and control valves. This
configuration is capable of 95°F supply air temperatures. In con-
junction with the existing air flow capabilities, this is more than

sufficient to meet building heat losses.

Existing natural convection equipment would be replaced with new
forced air hot water unit heaters. The present equipment would be
unable to supply sufficient heat to meet losses. If higher geothermal
temperatures become available, this equipment replacement should be

re-evaluated.

Capital costs for the retrofit of the existing building and for
the proposed master plan changes are_shown in Table 6. Capital costs
for the additions (master plan) were calculated to be the difference

between a new hot water system compared to a new steam system. Heat

Tosses and energy consumption for the addition were based on the Wind

River School.

Wind River School

Based on the recent construction of the Wind River School, it is

felt that the installed capacity of the existing equipment agreed more



closely with the structure heat loss. As a result, installed
capacity was used as the capacity of the geothermal heating system.

Construction drawings indicate this figure to be 2,040,000 Btu/hour.

The existing system at the school is an air distribution terminal
reheat arrangement with electric resistance duct heaters. Six main
air handlers supply air flow for the building. Air is then heated

to individual space demands by the terminal units.

Retrofit of this system for geothermal would consist of installing
hot water coils in each of the existing air handlers. Since these
units were originally designed to accommodate cooling coils, which
were not installed, there is sufficient space for the four row hot water
coils. The required capacity_of the new hot water coils was calculated
to be the sum of the existing terminal reheat units capacities. Supply
air temperature was then calculated from present mix air temperature
and air flow. This results in supply air temperatures to some spaces
which are lower than present‘design. As a result, some air side
balancing will be necessary to assure that all areas are satisfied.

Hot water coils were based on 600»fpm face velocities which corresponds
to original cooling coil design. In addition to the coils, new hot
water control valves and supply and return piping would be installed

in the existing mechanical space.

Due to the lack of mechanical area space at the school, a new en-
closure would be constructed to house the building heat exchanger and
circulating bUmp. For purposes of cost estimation this was assumed

to be located at the west end of the building as shown in Figure 5.
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Capital costs for this system are shown in Table 6. Costs
for the new addition were assumed to be the difference between
that of an electric resistance and hot water systems. Energy
use and heating load for the addition was based on the existing

Wind River School.



LIFE CYCLE COST ANALYSIS
FOR
WIND RIVER HIDDLE SCHOOIL. AND CARSON FLEMENTARY SCHOOL

Lite cvele cost analysis for the conceptual geothermal heatinpg system
at the vind River Middle and Carson Flementary schools appears in tables one
throueh five.

Tt was assuned that the system would come on line in 1983. The twenty
vear forecasts assume a 7% economic inflation rate over the project life,

and additional inflation rates for conventional fuels as forecast by the

Orepon Department of Enerpy "Fifth Annual Report” as follows:

Heating 0il

.97 1983 through 1994
84087 1995 through 2001

I'lectrical Power

7.9% through 1987
9.17 throuph 2001

The columns in tables one throuph five provide twenty year life cycle
costs asg follows:

Columns one and two forecast the costs of heating the schools with
conventional fuels; specifically ofl andAelcctricity.

Column three forcnsfs the twenty year cost of,eléctricity for the geo-
thermal heating system. Column four indicates the maintenance costs for the
geothermal system inflating at the economic inflation rate of seven percent
per annun.,  Column five projects the insurance costs associated with the

reothermal system, inflation at two percent per annum.



Column six, net enerygy savings, is the result of adding columns one and

two and subtracting columns three, four and five.

Colunn seven assumes 1007 debt financing and shows the twenty year loan
payment that would be required at 12% per year.

Colurm eight shows the twenty year cash flows after all costs of the
veothermal systen are subtracted from projected coéts of the present heat-
ing system, Column nine is a summation of the cash flows from column eight.

bue to the fact that no well drilling costs were considered in any of
the life cycle cost analysis tables, colunn tén and eleven were calculated
to provide projections of the amount of money that could be spent to drill
production and injection wells for the geothermal system. As an example, in
table one, colurn eleven shows that S$160,000 could be spent on well develop-
ment if an eight year payback is required. These two columns have little
significance other than providing this information. Since the project was
assuned to he 1007 financed at twelve percent, and the loan payments have
been subtracted out prior to column eight. The net present values shown for
vaears one through twenty tiave no bearing on the capital investment required

for the scothermal syvstem except as relates to resource development costse.



TABLE 6

SYSTEM COST FIGURES

Carson School

Costs for Retrofit of Existing Building

Capital Costs:
Main piping
Branches with controls
Replace coils in UV's
New hot water unit heaters
Replace coils in HVU and ACU units
Heat exchanger
Circulating pump
DHW retrofit
Mechanical room piping allowance
Miscellaneous mechanical & electric

15% engineering & contingency

TOTAL

Operating Costs:

Maintenance - no increase

Increased electrical usage

Savings:

3925.7 X 10° Btu/yr +.140,000 Btu/gal
X $1.10/gal =

10,000
42,600
11,500
5,500
17,100
11,000
3,500
4,000
2,000
5,800

122,000

18,000

140,000

30,845

N



Table 6 cont'd:

Costs for Retrofit of Master Plan Building

Capital Costs:

Branch piping with controls

Main piping

Replace coils in UV's

New hot water unit heaters

Replace coils in HVU units

Heat exchanger

Controls

Circulating pumps

- Mechanical room piping allowance

Miscellaneous mechanical & electric (@ .05)

Premium on equipment in new addition
(to accommodate low temp HW design)

15% engineering & contingency

TOTAL

Operating Costs:
Maintenance - no increase

Increased electrical usage (from above)

Savings:
2209.3 X 10° Btu/yr + 140,000 X 1.1
964.1 X 10% Btu/yr + 140,000 X 1.1

24,000
10,700
5,500
4,000
11,000
9,500
2,500
3,000
2,000
3,600
11,210

87,000

13,100

100,100

17,360

7,575

24,935



Table 6 cont'd:

Wind River School

Costs for Retrofit of Existing Building

Capital Costs:

Replace coils in ACU and HVU units
Heat exchanger

Controls

Enclosure

Circulating pump

Piping

Miscellaneous mechanical and electric

15% engineering & contingency

TOTAL

Operating Costs:

Maintenance -
piping 124
equipment 700

Increased electrical usage

Insurance

Savings:
1815.8 X 10° Btu/yr + 3413 X .028 =

23,500
11,000
2,500
4,000
3,500
21,500
6,600

f

72,600
11,000

%

83,600

14,897



Table 6 cont'd:

Costs for Retrofit of Master Plan Building

Capital Costs:

Costs from previous page 72,600
_ Premium on equipment for addition 8,500
(incremental difference between electricity,
forced air, and hot water systems)

81,100
15% engineering & contingency 12,300
TOTAL 93,400
Operating Costs:
Maintenance 824
Increased electrical usage 188
Insurance 418
Savings:
1815.8 X 10° Btu/yr + 3413 X 1.10 = - 14,897
744 .2 X 106 Btu/yr <+ 3413 X 1.10 = 6,105
TOTAL 21,002
Pipeline from Existing Springs:
Capital Costs:
Steel piping 96,800
FRP piping A 109,800
Circulating pump : 68,00
Heat exchanger 14,500
Hook-ups 5,000
232,900
15% engineering & contingency 35,000

TOTAL 267,900



Table 6 cont'd:

Operating Costs:

Maintenance
piping 1212
equipment 463
1,675
Increased electrical usage : 940

Insurance 1,340



TABLE 7

Run #1 Existing Buildings - no pipeline
Capital cost 223,600
Maintenance 824
Electricity 431
Insurance 418
Savings
0i1 30,845 (per year)
Electricity 14,897
Run #2 Master Plan Buildings with no pipeline
Capital cost 194,296
Maintenance 824
Electricity : 431
Insurance - 418
Savings
0il 24,934 (per year)
Electricity 21,002

Run #3 Existing Buildings with pipeline

Capital cost 491,500

Maintenance 2,499

Electricity 1,371

Insurance 1,758

Savings :
0il 30,845 (per year)
Electricity 14,897

Run #4 ~ Master Plan with pipeline

Capital cost 462,196
Maintenance 2,499
- Electricity ' 1,371
Insurance 1,758
Savings -
0i1 ° 24,934 (per year)
Electricity 21,002
Run #5 Master Plan with pipeline and high electric rate
Capital cost 462,196
Maintenance 2,499
Electricity 1,371
Insurance 1,758
Savéq?s
1 24,934
"Electricity 37,804 (per year)
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TABLE 1
LIFE CYCLE COST ANALYSIS & ° 4 - Date:Feb. 24, 1982
- " FOR E W
WIND RIVER MIDDLE SCHOOL AND CARSON ELEMENTARY
ST OF CAPITAL 121
TOTAL CAPITAL COST 223600
438772
1 2 3 4 5 7 8 9 10 11
HEATING OIL ELECTRICITY ELECTRICITY MAINTENANCE INSURANCE BT SERVICE TWENTY YEAR  CUMULATIVE  DISCOUNTED  CUMULATIVE
CURRENT CURRENT  GEOTHERMAL CEOTHERMAL  GEOTHERMAL SAVINGS ¥ ANNUAL CASH ANNUAL GASH CASH FLOW CASH FLOW  DISCOUNTED
SYSTEM SYSTEM SYSTEM SYSTEM SYSTEM ‘#, FLOW FLOW CASH FLOW
. .PRESENT COST 30845 , 14897 431 824 418 ‘
YEAR : N )
1983 33590 16074 465 882 426 47891 L 29935 17956 17956 16032 16032
1984 36580 17344 502 943 435 52043 .. 29935 22108 40064 17624 33656
1985 39835 18714 541 1009 444 56555, 'f, 29935 26619 66683 18947 52603
1986 43381 20192 584 1080 452 61456. ¢ 29935 31521 98204 20032 72636
1987 47242 21787 630 1156 462 66781 7 29935 36846 135050 20907 93543
1988 . 51446 23770 688 1237 471 728217 ... 29935 42886 177936 21727 115270
1989 56025 25933 . 750 1323 480 79404° [ 29935 49469 227405 22377 137648
1990 61011 28293 ‘819 1416 490 86580 7 29935 56645 , 284050 22878 160525
1991 66441 30868 893 1515 500 94401 29935 64466 348515 23247 183772
1992 72354 33677 974 1621 510 102926 29935 72991 421506 23501 207274
1993 78794 36741 1063 1734 520 112218 - 29935 82283 503789 23654 230928
1994 85806 40085 1160 1856 530 122345 29935 92410 596199 23719 254647
1995 93357 43732 1265 1986 541 133298 . 29935 103363 699562 23688 278335
1996 101573 47712, 1380 2125 552 145228 5 29935 115293 814855 23591 301926
1997 1105171 52054 1506 2273 563 158223 £ 29935 128288 943142 23438 325364
1998 120236 56791 1643 2433 574 172377 ¢ 29935 142442 1085585 23235 348600
1999 130817 61959 1793 2603 585 187795 ° 29935 157860 . 1243444 22991 371591
2000 142329 67597 1956 2785 597 204588 29935 174653 1418097 22712 394303
2001 154854 73748 2134 2980 609 222879 29935 192944 1611041 22402 416705
2002 168481 80459 2328 3189 621 242803 29935 212867 1823909 22067 438772
TOTAL 1694662 797531 23074 36145 10359 2422614 1823909 438772

Si;mple Payback 7 Years
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~ ) TABLE 2
LIFE CYCLE COST ANALYSIS - Date:Feb..24, 1982
FOR
WIND RIVER MIDULE SCHOOL AND CARSON ELEMEK:ARY SCHOOL

COST UF CAPITAL 122

TOTAL CAPITAL COST 194296

NET PRESENT VALUE 468332
1 2 3 ‘ i 5 & 7 8 9 10 i
HEATI&C OLL  ELECTRICITY ELECTRICITY MAINTENANCE NOUMRANCE NET ENERGY VEBT SERVICE TWENTY YEAR CUMULATIVE DISCOUKRTED CUMULATIVE
CURRENT . CUBRRENT . GEOTHERMAL GEOTHLRMAL CEOTHERMAL SAVINGS ANNUAL CASH ANNUAL CASH CASH FLOW CASH FLOW 2 ISCOUNTED
SYSTSH' . SYSTEM SYSTEM - SYSTEM SYSTEM FLOW FLOW CASH FLOW

PRESENT COST -"24934' ZYOUZ’ : 431 324, 418
YEAR

1983 27153 22661 465 ' 582 426 48041 26012 22029 22029 19669 19669
1984 29570 24451 502 943 435 52141 26012 26129 48158 20830 40499
1985 32201 26383 © o s41 . 1069 444 5659C 26012 30578 78736 21765 62263
1986 35067 28467 584 - - 1080 452 61418 26012 35406 114142 22501 84765
1987 38188 30716 630, 1156 : 462 66657 26012 40645 154787 23063 107828
1988 . 41587 33511 - 688" 1237 471 72704 26012 46691 . 201478 23655 131483
1989 45288 - . 36561 - 7500 1323 480 . 79296 26012 53284 254762 24103 155586
1990 T 49319 .. 39888 . - 819 1416 490 86483 26012 60471 315233 24423 180009
1991 ‘53708 - 43518 L 893 o 1515 500 94319 26012 68307 383539 24632 204641
1992 - 58489 - 47478 T974 1521 510 102862 26012 76850 460389 26743 229384
1993 63694, -~ 51798 - - 1063 - 1734 520 112175 26012 86163 546552 24770 254154
1994 69363, 56512+ - 1160 1856 530 122329 26012 96317 642869 24722 278876
1995 75467 61655 . - 1265 . 1986 541 133330 26012 107318 750187 24594 303471
1996 82108 ° 67265 " . 1380 . 2125 ' 552 145316 26012 119304 . 869491 24412 327883
1997 89333 . .. 73386 .. . 1506 2273 563 15837¢ 26012 132365 1001856 24183 352066
1998 97195+ 80065 1643 2433 574 172616 26012 146598 1148454 23913 375979
1999 105748 87350 1793 7 2603 - 585 188117 26012 162105 1310559 23610 - 399588
2000 115054 95299 1956 2785 597 . 205015 26012 179003 1489562 23277 422866
2001 125178 103972 2134 2980 609 223427 26012 197415 1686977 22921 445787
2002 136194 113433 2328 3189 621 243489 26012 217477 1904454 22545 468332

TOTAL 1369906 . 1124371 23074 36145 10359 2424696 1904454 : 468332

Simple Payback. 6 Years



TABLE 3

LIFE CYCLE COST ANALYSIS
FOR

Date:Feb. 24, 1982

SOOST OF CAPITAL i 12z
AL CAPITAL COST .. 491500

I' PRESENT VALUE 124088

-

1 2 3 4 5 6 L7 8 9 10 11
HEATING OIL ELECTRICITY ELECTRICITY MAINTENANCE INSURANCE ~ NET ENERGY ERVICE TWENTY YEAR CUMULATIVE DISCOUNTED  CUMULATIVE
CURRENT CURRENT ~ GEOTHERMAL  GEOTHERMAL. . GEOTHERMAL SAVINGS ZAMNUAL.CASH ANNUAL CASH  CASH FLOW  CASH FLOW  DISCOUNTED
SYSTEM -  SYSTEM . | SYSTEM - SYSTEM SYSTEM. B/ FLOW CASH FLOW
PRESENT. COST . ¢ 30845 ' . 14897 - .. 1371 '+, 2499 . 1758

YEAR ‘ , :
1983 33590 16074 1479 2674 1793 43718 65801 -22084 -22084 -19718 ~19718
1984 36580 17344, 1596 2861 1829 47637 : -18164 ~40248 -14480 ~34198
1985 39835 18714 .o1722 - 3061 1866 51900 F -13901 ~54150 -9895. -44093
1986 43381 20192 1858, 3276 1903 56536 ~9265 -63415 -5888 -49981
1987 47242 21787 2005 3505 1941 61578 ~4224 . -67638 -2397 -52378
1988 51446 23770 2188 . 3750 1980 67298 1497 -66142.. 758 ~51619
1989 56025 25933 . 2387 - 4013 2019 73539 ¢ 7738 -58404 : 3500 -48119
1990 61011 28293 2604 - 4294 2060 80347 ' ¥ 14545 -43859 5875 - -42245
1991 66441 30868 2841 4594 2101 87773~ % 65801 21971 -21888 7923 -34322
1992 72354 33677 3099 4916 2143 95873 | 65801 30071 8184 9682 -24640
1993 78794 36741 3381 5260 2186 104708 % 65801 38906 47090 11185 -13455
1994 85806 40085 3689 5628 2230 114346 ° . 65801 48543 95633 12460 -995
1995 93357 43732 - 4025 6022 2274 124769 7. 65801 58967 154600 13514 12519
1996 101573 47712 4391 6444 2320 136130 - % 65801 70329 224929 14391 26909
1997 110511 . 52054 4791 6895 2366 148514 . & 65801 82712 307641 1511t 42020
1998 - 120236. 56791, ... 5227 7377 2613 162016 £ 65801 96208 403849 15694 57714
1999 130817 61959 - 5702 7894 2462 176718 65801 110917 514766 16156 73868
2000 142329 67597 6221 8446 2511 192767~ 65801 126946 . 641712 16508 90376
2001 154854 73748 6787 9038 2561 210216 .+ 65801 144415 786127 16768 107144
2002 168481 80459 7405 9670 2612 229253 < 65801 163451 949578 16944 124088
: ., o

TOTAL 1694662 797531 73398 109619 43569 2265606 ., - 949578 124088

Simple Payback 17 Years
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TABLE 4
¢ LIFE CYCLE COST ANALYSIS Date:Feb. 24, 1982
FOR ;
WIKD RIVER MIDDLE SCHOOL AND CARSON ELEMENTARY SCH%-L
. J0ST OF CAPITAL 122
N OTAL CAPITAL COST . 462196
INET PRESENT VALUE 153649
1 2 3 4 5 6 - B 7 8 9 10 11
HEATING OIL ELECTRICITY ELECTRICITY MAINTENANCE INSURANCE NET ENERGY DEBT SERVICE TWENTY YEAR CUMULATIVE DISCOUNTED CUMULATIVE
CURRENT CURRENT GEOTHERMAL GEOTHERMAL GEOTHERMAL SAVINGS ANNUAL CASH ANNUAL CASH CASH FLOW CASH FLOW DISCOUNTED
SYSTEM SYSTEM SYSTEM SYSTEM SYSTEM i FLOW FLOW CASH FLOW
PRESENT COST . 24934 21002 1371 2499 1758 ¥

YEAR R
1983 27153 ) 22661 1479 2674 1793 43868 < 61878 -18010 ~18010 -16081 -16081
1984 29570 24451 1596 2861 1829 47735 .. 61878 ~14143 ~32154 -11275 -27356
1985 32201 26383 1722 3061 1866 51935 " 61878 -9943 ~42097 ~7077 -34433
1986 35067 28467 1858 3276 1903 56498 4. 61878 -5380 ~47477 -3419 -37852
1987 38188 30716 2005 3505 1941 61454 -.. 61878 -425 =-47902 ~241 -38093
1988 41587 33511 2188 3750 1980 67181 © 61878 5303 -42599 2686 -35407
1989 45288 36561 2387 4013 2019 73430 T 61878 11552 -31047 5226 -30181
1990 49319 39888 2604 4294 2060 80250 - 61878 18371 ~12676 7420 ~22761
1991 53708 43518 2841 4594 2101 87690 h 61878 25812 13136 3308 -13453
1992 58489 47478 3099 4916 2143 95808 61878 33930 47066 10925 -2529
1993 63694 51798 3381 5260 2186 104665 61878 42787 89853 12300 9772
1994 69363 56512 : 3689 5628 2230 114328 61878 52450 142303 13463 23234
1995 75467 61055 4025 6022 2274 124800 61878 62922 205225 14420 37654
1996 82108 - 67265 4391 6444 2320 136219 61878 74340 279565 15212 52866
1997 89333 73386 4791 . 6895 2366 . 148668 ) 61878 86790 366355 15856 68722
1998 97195 80065 5227 7377 2413 162242 . 61878 100363 466719 16371 85093
1999 105748 87350 5702 7894 2462 177040 61878 115162 581881 16773 101866
2000 115054 95299 6221 8446 2511 193174 61878 131296 713177 17074 115940
2001 125178 103972 6787 9038 2561 210764 61878 148886 862062 17287 136226
2002 136194 © 113433 7405 9670 2612 229939 61878 168061 1030124 17422 153649
. 0

TOTAL 1369904 1124371 73398 109619 43569 2267688 1030124 - 153649

Simple Payback 16 Years

e
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& ' TABLE 5
LIFE CYCLE COST ANALYSIS 7 i= Date:Feb. 24, 1982
FOR ,
WIND RIVER MIDDLE SCHOOL AND CARSON ELEMENTARY SCHC
s ‘
‘ COST OF CAPITAL 12%
% TOTAL CAPITAL COST 462196
¥ MPT PRESENT VALUE 383469
1 2 3 4 5 R | 8 9 10 11
HEATING OIL ELECTRICITY ELECTRICITY MAINTENANCE  INSURANCE NET ENERGY DEBT SERVICE TWENTY YEAR CUMULATIVE  DISCOUNTED  CUMULATIVE
‘CURRENT CURRENT ~ GEOTHERMAL GEOTHERMAL  GEOTHERMAL SAVINGS ANNUAL,CASH ANNUAL CASH  CASH FLOW  CASH FLOW  DISCOUNTED
SYSTEM SYSTEM SYSTEM SYSTEM SYSTEM i FLOW CASH FLOW
PRESENT COST - 24934 . 37804 . 2668 2499 1758
YEAR .
1983 27153 40791 2663 2674 1793 60814 61878 -1065 -1065 -951 -951
1984 29570 44013 2873 2861 1829 66019 ' 4141 3076 3301 2351
1985 32201 47490 3100 3061 1866 71664 9786 12862 . 6965 9316
1986 35067 51242 3345 3276 1903 77785 15907 28769 10109 19425
1987 38188 55290 3610 3505 1941 84423 22544 51314 12792 32218
1988 41587 60321 3938 3750 1980 92240 ¥ ¢ 30362 81676 15382 47600
1989 45288- 65810 4296 4013 2019 100770 ¢ % 61878 38892 120568 17593 65193
1990 49319 71799 4687 4294 2060 110077 © 5 61878 48199 168767 19467 84659
1991 53708 78333 5114 4594 2101 120232 " 61878 58354 227121 21043 105702
1992 58489 85461 5579 4916 2143 131312 s 61878 69433 296554 22356 128058
1993 63694 93238 6087 5260 2186 143399 81521 378075 23435 151493
1994 69363 101723 6641 5628 2230 156587 94709 472784 24309 175803
1995. 75467 110980 7245 6022 2274 170905 109026 581810 24986 200789
1996 82108 121079 . 7905 64h4 2320 186519 124640 706450 25504 226293
1997 89333 132097 . 8624, 6895 2366 203545 141667 848118 25882 252175
1998 97195 144118 9409’ 7377 2413 222113 4 160235 1008352 26138 278313
1999 105748 157232 10265 7894 2462 242360 61878 180482 1188834 26286 304599
2000 115054 171541 11199 8446 2511 264438 61878 202560 1391393 26341 330939
2001 125178 187151 12218 9038 .256L 288512 . 61878 226634 1618027 26314 357253
2002 136194 204181 13330 9670 2612 314763 © 61878 252885 1870912 26216 383469
: 0
TOTAL 1369904 2023888 132128 109619 43569 3108477 1870912 383469

Simgle Payback 12 Years

t
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