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ABS T Rk CT 

Geothermal d i s t r i c t  space heating has been pract iced i n  Boise over the l a s t  
85 years.  The system has used two wells d r i l l e d  approximately 50 f t  (15 m )  
apar t  i n  the ear ly  1890s. 
duction r a t e  of 1800 gpm (114 l / s e c )  a t  170°F (77°C) discharge a t  the well- 
head. The system has served as many as 400 homes and Natatorium; present ly  
i t  serves approximately 200 homes and a large s ta te  laboratory and o f f i c e  
bui  1 d i n g  . 
The h e a t i n g  d i s t r i c t  remained a t  the present capacity (two wel l s )  f o r  85 
years primarily because of the unknown nature o f  the reservoi r  and a v a i l a b i l -  
i t y  of o ther  energy sources. Not u n t i l  1974 was the question o f  f u r t h e r  
development given ser ious considerat ion,  Rising energy c o s t s  due t o  ex- 
p a n d i n g  energy demands and higher cos ts  f o r  foreign o i l  b r o u g h t  about a 
reevaluation of the resource. The INEL, Boise S t a t e  University,  and the 
Idaho Bureau of Mines and Geology began an invest igat ion i n t o  the nature 
of the resource and the economics of space heating several  l a rge  buildings 
and homes. Two deep, approximately 1250 f t  (381 m ) ,  exploratory wel ls  were 
d r i l l e d  and tes ted  by the INEL t o  determine the nature and s i z e  of the 
reservoir .  Dr i l l ing  and reservoi r  engineering t e s t  r e s u l t s  have confirined 
the presence o f  a large reservoi r  t h a t  can be developed f u r t h e r  without 
adversely e f fec t ing  the two production wells and heating system now i n  
operati  on. 

The wells have a combined maximum reported pro- 

EXISTING PENITENTIARY WELLS 

Hot water a t  170°F (77°C) was f i r s t  encountered i n  two wells d r i l l e d  i n  
e a r l y  1891 t o  a depth of only 394 f t  (120 m )  and 404 f t  (123 m ) .  
wells were only 50 f t  (15 m) a p a r t  and were d r i l l e d  i n  a swampy area formed 
by hot water seepage. Eventually the systeni evolved i n t o  two 1 6 - i n .  (41 cm) 
production wells about 425 f t  (130 m )  deep w i t h  centr i fugal  pumps s e t  t o  
160 f t  (49 m ) .  These wells wi l l  s t i l l  beconie a r t e s i a n  i f  pumping  i s  
stopped and the wells are  allowed t o  recover f o r  approximately 3 or  4 days. 
The or ig ina l  a r t e s i a n  head of 50 f t  (15 m )  i n  these wells i s  s t i l l  
a t t a i n a b l e  by s h u t t i n g  i n  f o r  a longer period. 

The 

* This work has been performed under cont rac t  t o  the U.S. Department of 
Energy ( D O E )  , Division of Geothermal Energy, and the DOE-Idaho Operations 
Office. 
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During the l as t  y e a r ,  these old production wells have been monitored f o r  
water level drawdown. Dur ing  l a t e  January, 1977, the drawdown reached a 
maximum of 143 f t  (44 m )  below ground level ( just  above the pump bowls). 
High flow r a t e s  ( u p  t o  1600 gpm from both wel l s )  caused by unusually cold 
weather and system leakage accounted f o r  th i s  extreme drawdown. 

TWO EXPLORATORY WELLS 

In the winter and e a r l y  spring of 1976,  the I N E L  d r i l l e d  two exploratory 
wells 1000 f t  (305 rn) apar t  and approximately 1-1/2 m i  (2.4 km) northwest 
of the peni tent iary ;.iells. Each of the exploratory wells were d r i l l e d  
w i t h i n  the immediate area of the main NW-SE trending Boise Front Fault and 
in te rsec t ing  l inears  trending from the NE out of the mountains. The well 
locations are  i d e n t i f i e d  on Figure 1 .  The B E H - 1  ( B L M )  well was d r i l l e d  t o  
a t o t a l  depth of 1222 f t  (372 m ) ,  has 7 - i n .  (18 cm) production casing se t  
t o  610 f t  (186 m )  and a s l o t t e d  3-1/2 i n .  (9 cin) l i n e r  h u n g  from the 
production casing t o  t o t a l  depth. See Figure 2 .  

The BHW-1 (Beard) well was d r i l l e d  t o  a t o t a l  depth of 1283 f t  (391 m ) ,  
has 8-in. (20 cn) production casing s e t  t o  202 f t  (62 m )  and a s l o t t e d  
4-1/2 i n .  (11 cm) l i n e r  w i t h  100 f t  (30 m) o f  screen h u n g  from the pro- 
duction casing t o  t o t a l  depth. See Figure 3. 

The BEH-1 ( B L M )  well was d r i l l e d  w i t h  water out of the production casing 
b u t  encountered clay lenses (Nontmori 1 loni t e )  d u r i n g  d r i  11 i n g  which 
necessi ta ted cl eanom of the p i t s  three d i f f e r e n t  t i n e s .  BHW-1 (Beard) 
well was d r i l l e d  witn l i g h t  mud i n  an attempt t o  s t a b i l i z e  the loosely- 
cemented sand beds encountered between 450 and 800 f t  (137 and 245 m ) .  

EXPLORATORY WELL TESTING 

Reservoir engineering t e s t i n g  of the two exploratory wells has been as 
fol1 ows : 

1.  

2.  

3 .  

Temperature prof i les  o f  the wells were taken d u r i n g  d r i l l i n g  and 
a f t e r  the well had s t a b i l i z e d .  See Figure 4 f o r  the temperature 
p r o f i l e  of BHW-1 (Beard). The p r o f i l e  on BEH-1 ( B L M )  i s  e s s e n t i a l l y  
i denti cal . 
Artesian wellhead pressure was monitored a l l  d u r i n g  the 1976-77 
heating season a t  BEH-1 (BLM) .  No cor re la tab le  pressure communica- 
t ion  was observed as a r e s u l t  of the pumping  conducted a t  the old 
peni tent iary wells.  A seasonal pressure decline of 2-1/2 psia was 
observed d u r i n g  the winter ,but  recovery began w i t h  the spring run o f f .  

Artesian and pumped flow t e s t s  on each o f  the exploratory wells 
was conducted. A s h a f t  driven pump s e t  a t  approximately 185 f t  
(56 m )  was employed f o r  the pumped flow tes ts ,  
the Boise tes t ing  completed t o  date.  

Table I summarizes 
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4. Interference tes t ing revealed a r a p i d  pressure communication between 
'the two wells;  0.1 psia change within two minutes of the s ta r t  o f  a t e s t .  

The BEH-1 well production (artesian flow) will  be used fo r  space heating 
of a BLM warehouse th i s  winter and the long term drawdown will be 
moni t o  red. 

CONCLUSIONS 

The 170" F geothermal reservoir boundaries have n o t  been detected a n d  
the reservoir appears t o  be capable of usage rates  f a r  exceeding the 
present ra te .  

The reservoir i s  proven t o  extend a t  l e a s t  1-1/2 miles along the Fault. 

Similar geologic conditions occur in several locations along the 
Boise Front  Fault t h a t  apparently control the geothermal resource 
as now defined by the exis t ing four wells. 

Test resul ts  indicate that  future production wells (properly located) 
will have high production rates i n  the order of 600 t o  1000 gpm fo r  
12  to  16 i n .  (30 t o  40 cm) wells a t  pump s e t t i ng  depths of 400 f e e t .  

The geothermal resource can be encountered a t  re la t ively shallow 
depths (<lo00 f t  or 305 m )  and  a t  temperatures (170°F or 77°C) 
adequate for  large scale space heating. The wells should be 
located close t o  the' intersection o f  NE trending l inears  with the 
Front Fault for the greatest  possible production rates and  highest 
temperatures close t o  the service areas.  

The authors wish t o  t h a n k  the geology students,  facul ty  and  especially 
Renald N. Guillemette of Boise State  University f o r  t h e i r  assistaiice and 
help d u r i n g  the Boise Project. 
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WELL LOCATIONS IN B O I S E  IDAHO 
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Figure 1 
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