
3 

by 

Richard T. Fleyer 
Barbara A, Coe 
Jay D o  Dick 

NP--3901251 

DE83 901251 

OPEN-FILE REPORT NO, 81-3 

AN APPRAISAL FOR THE USE OF 
GEOTHERMAL ENERGY I N  

STATE-OWNED BUILDINGS I N  COLORADOg 3r 
I 

*Section E$ Glenwood Springs 
I 

Sect3?%- F: Steamboat Springs 

EOLOGICAL SURVEY 
DEPARTMENT OF NATURAL RESOURCES 

STATE OF COLORADO 
DENVER, COLORADO 

1981 



DISCLAIMER 
 

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

a te  Highway Department Buildings i n  Glenwood Springs have been 
n t h i s  appraisal fcrrthe use o f  geothermal energy . in state-owned 
Glenwood Springs i s  the location o f  surface hot springs and has . .. been assessed by various part ies f o r  several geothermal appliations. A 

recent geothermal u t i l i z a t i o n  analysis has been performed by the Denver 
n s t i t u t e  (1980) on the engineering and economic f e a s i b i l i t y  of 

a1 buildings. 
r the publ ic buildings i n  the downtown area o f  

The study showed that  a geothermal 

Glenwood Springs is 

appraisal s tu  
e characterist 
eep wells and 

thermal water a t  140 gpm. 

t 





School o f  Mines. 

t o  the northeast of 
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ldings and facilit 
t reasonable dri 11 

ff 
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Conductor pipe 
17% bore 

13 3/8" Casing 

Surface casing 
12 f" bore 
9 5/V' casing 

Production casing 
8 3/4" bore 

6" casing 

- 475' 
Molas Fm. (chert) 



ell to the specifi- 

I and excavate 
drilling cellar 
orado River ( pend- 

ver the drilling cellar. 



SOURCE: Chaffee Geothermal, Ltd,,1980 



t o  a depth o f  40’. Use 





ucing formation. 

i s  i n  the hole,. 

6 

28. Shut-in well, rig-down and move al l  rotary and support equipment o f f  
s i t e .  
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29. Conduct 24-hou 
tion zone thro 

20. After reservoi -in master valve and unbolt banjo box 

and long-term reservoir tests by f 1 owing produc- 
nd blooie line. 

r i l l  a six inch geothermal exploration 
t Glenwood Springs are estimated here- 
s are dependent on drilling rates and 

Notice that  total well costs include 

SQUARE FOOTAGE 
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SOURCE: Chaffee Geothermal, Ltd.,  19 

Figure 36: Well Head Completion 
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4. Heating water pump is required. 

5. Air separator and expansion tank are  required. . 

nd retutn p i p i n g  is required, 
41: 

7. More sophisticated temperature control is required. 

8, Assume 150°F geothermal water is available. 4 

4. Heating water pump is required. 

5. Air separator and expansion tank are  required. . 

4) 

4 

g is required, 

erature control is required. 

8, Assume 150°F geothermal water is available. 

Engineering Deisgn: 

n be accompl ished 
exchanger w i t h  approach 
t 140°F will supply 

U n i t  Total 
cost cost - SDeci f i ca t  i ons .Quanti t v  - 

Fan Coils 3000 CFM 4 $1,000 $4,000 
Fan Coil s 6000 CFM 1 1,000 1,000 
Circulation Pump 

600 ' 6 3,600 

Q 

.a Contingency ( 10%) 5,124 
TOTAL $56,364 
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Economic Eva1 uations 

The totat geothe 
production we1 1 syste 
costs without prora 

$ 20,081 

Total Undiscou 
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C .  & Garage 

5,000 
8,000 9 

4 Valves and Controls 3,640 
- 

P i  ping 13,200 
Circulation Pumps ( 2 ) 

140 gpm, 40 ft-hds2.48 HP 2,000 
Miscellaneous - 
Contingency (10%) 2,984 

34,824 
3,482 

$ 38,306 

Subtotal 

0. 

5,000 

13,200 
Valves and Controls- 1,200 

1,940 c 

21,340 
2,134 

$ 23,474 

I 

Reinjection. Well ( 5 )  

* 
F, Grand Total 

& 

I 
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ANNUAL OPERATING AND MAINTENANCE COSTS 

(1980 Dol 1 ars ) 

-;j Loca t i on : G1 enwood Springs facility: Highway Department Building 

th Deep Well on-site 
4 

Maintenance Cost/ 

$ 1,058 (4%) 
Cost Item Electricity Cost pi of e. C.) 

$ 1,305 
B. Transmission Line Syste - - 

Distribution Sys 

Pump electricity 360 
Pump eiectrici ty - 766 (2%) 

Building(s) Retrofit HVA - 235 (1%) 
E. Reinjection/Di sposal * 261 (1%) 

Total $ 1,665 6 2,320 

Conventional Fuel System, 

Maintenance C o s t  

2% 

$62,000 

$1,240 

a 

0 
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ECONOMIC EVALUATIONS 

Location: Glenw Faci 1 i ty: Highway Department Building 

Geothermal Option: Heat Exchanger with Oeep Well on-site 
;1; 

Geothermal System Cost 

$ 118,241 

Geothermal System 
Annualized Cost 

Capital Investment $ 13,432 
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Location: Gle 

l 

Undi scoun ted Present V a e  (discounted a t  10%) 

Total EO-Year S $697,883 $1 92,360 

Payback Period 9-10 years 14 years 

-~ I_ -e-- __ __ - - - -- " __*_**_I:. 
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