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Applications

Electric Generation
Direct Heat
Geothermal Heat Pump

Federal and Oklahoma
Indian Land Boundaries
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Rosebud Health Center

Purpose: Provide geothermal water to heat health center
Savings: * $50,000 per year — offset propane cost

DEMD contracted University of Colorado for engineering
support

PROJECT:

Drill 3300’ Madison Formation well for ¥160° F water

Use hot water to replace boiler requirements in facility
Use hot water for laundry facility

Build greenhouse on facility property for patient therapy
and food — heat with Madison water
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Rosebud Health Center

Total DEMD funding to date: $195,000

Drilling Well Estimate: $ 230,000
Facility Modification Estimate: $ 38,000
TOTAL FUNDS REQUIRED: $ 268,000
ADDITIONAL FUNDS REQUIRED: $ 73,000
DEMD 2008 FUNDS: $ 45,000

Estimated completion date — Fall 2008



Cheyenne River Geothermal

Use existing hot water well to build a
sustainable industry for the Tribe

Project: Geothermal well providing water to
heat greenhouse and
aquaculture

Jobs: 40 jobs with fish processing included

Income: +$ 200,000 per year



Cheyenne River Geothermal

Total DEMD funding to date: $300,000

Work performed: Reworked well & built office
DEMD funds remaining(2007): $130,000

Drilling funds from private contribution: $60,000

DEMD 2008 funds: $45,000



Cheyenne River Geothermal

Additional project funding estimate:

Drill 29 well: $ 210,000
Well completion: $ 30,000
Surface equipment: $ 60,000
Greenhouse: $ 100,000
Aquaculture facility: $ 200,000
TOTAL FUNDS REQUIRED $ 600,000

ADDITIONAL FUNDS REQUIRED $ 360,000



River Geothermal
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Cheyenne River Geothermal

Specialty Jobs required:

Agronomist

Aguaculturalist
JC program in Alamosa Colo.

Tribe needs to plan ahead for positions
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Cheyenne River Geothermal

Economic model for Cheyenne River Project
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Rankin Cycle

- Makes electricity by recycling existing low level

waste heat or pressure
« Consumes no fuel
* Creates no emissions
 Employs closed loop system

: : e Exgngnsiun of pressurized vapor Surplus heat captured by the
vaporator eate produces power. Generator i “boail”
" pressurized vapor | rotation produces electricity. SaRipt IEJJ'GI{]F i ':"Ed to “boil” the
| working fluid into a vapor.
7 Gen Under pressure, the vapor is forced
Eg&:m Thmugfi- the S:I'J"E'H". expander, turning
: Low pressure vapor it to spin an electric generator.
Refrigerant Loop P S P
Condenser ;
-\\ The vapor is cooled and condensed
< ) > back into a liquid in the condenser.
High pressure liquid Pump '{__/ The working fluid liquid refrigerant
i () is pumped to higher pressure and
Low pressure returned to the evaporator to repeat

theprocess..

Receiver tank




Resource Application

* Geothermal sources
 Hydrothermal sources

« Stationary IC engines

» Coal fired power plants

* Oil & Gas Industry
 Industrial process waste heat



Resource Application

Hot Ligquids to Power®

DutopuT KW (BOHZE) Heat Input (B ruir) FAIinImurm WasTe Haeat Tormg Floasr RRate (Ggperi)
30 1O, OO HO0™F 1O
50 WSl O LSOV F Fa i)
100 5,000,000 200°F 500
SO0 £, SO, TR0 SO F £ O

*Sources: Stationarny KX Engines - Geothermal - Land il - Blomass - Hot Water from Industrial Processes

Hot Gases to Power®™

Exhaust Temp

“F - Exhaust Flow = CFM

Output kW (60HZ) | 400°F | SOO°F | 600°F | 7O0O°F | BOOF | 900°F | 1000°F
T 20 | 7038 4,392 3,159 2, 580 2,274 2112 | 1961
a0 13,715 8.622 6,228 5.063 4,495 a.110 1.B60
100 33,133 20,427 14,814 12,122 10,788 9,817 9,069
500 158 123 59,193 71,490 57.933 51,588 A7.032 43,505
1000 02,675 190,732 138,042 12,021 g4, 732 90,981 85,110
1500 444,304 | 277.999 | 200.101 162.252 144_839 132,134 122.180

*Sources. Micro-turbines - Stack Gases - Food Prooessing - Thermal Osidizers. - Factories

Qutput kW (60HE) | Inlet Pressure Qutiet Pressure Flow (kg/s) | Flow (scfm)

. 30 290psil20Bar BopsiEHar | 03 | 80
= 650 600psia1.5 |  100psiB.98ar 45 1 1a000
1450 W41.5 1 V6. 98ar 2.3 i 85,500

*Sources; Pipaline Pressure Letdown Stations - Geo Pressure from Ol Wells



Resource Evaluation




Application Economics

Value of

Annual Electricity

System Size Operating | Annual Annual
kW Capex Hours $.10/kWh | OPEX

30 $81,500 8500 $25,500 $1,275
50 $128,500 8500 $42,500 $2,125
$250,000 8500 $85,000 $4,250
$465,700 8500 $170,000 | $12,750

$1,215,000 8500 $425,000 | $21,000




Contact information

DEMD

Roger Knight

12136 W. Bayaud St., Suite 300
Lakewood, CO 80228

720-407-0613
303-969-5273 (f)
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