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ABSTRACT 

Long Valley caldera is  a tec tonica l ly  
active area i n  east-central  California t h a t  
contains a high-temperature geothermal system 
currently being explored and developed f o r  
e l e c t r i c  power production. Concerns expressed 
by public agencies and pr iva te  c i t i zens  over 
the potential  impacts of geothermal develop- 
ment on thermal springs a t  the Hot Creek F i s h  
Hatchery and Hot Creek gorge have resulted in  
the establishment of a Hydrologic Advisory 
Committee. The committee includes represen- 
t a t ives  from development projects and regula- 
tory agencies. I t s  ro le  i s  t o  formulate and 
oversee a hydro1 ogi c monitoring program capa- 
ble of detecting such impacts before they be- 
come s igni f icant .  The advisory committee and 
the monitoring program provide e f f ec t ive  mech- 
anisms w i t h  which t o  proceed w i t h  geothermal 
development i n  areas such as Long Valley, 
where the  level of environmental risk cannot 
be determined a-priori  because the relavent 
geo-hydrologic parameters a re  not adequately 
del i neated. 

INTRODUCTION 

The ground water and geothermal resources 
of the Long Valley caldera, i n  east-central  
California,  a re  currently be ing  explored and 
developed by commercial and municipal i n t e r -  
ests. A t  present there are four production 
wells supplying hot water t o  a 10 MWe binary- 
e l e c t r i c  power plant a t  Casa Diablo and one 
well producing cold ground water f o r  municipal 
consumption i n  Mamoth Lakes ( f ig .  1). Permits 
a re  being sought f o r  four additional 10 MWe 
geothermal plants on both pr iva te  and public 
1 and. Additional col d-water we1 1.s w i  11 a1 so 
needed i n  the near future t o  supply water t o  
Mammoth Lakes and t o  a proposed expansion 
project a t  the Mamnoth/June Lakes Airport. 

i n  Long Valley caldera have indicated tha t  both 
the hot and cold-water aquifers involved i n  
these developments a re  i n  hydrologic connec- 
t ion  w i t h  thermal springs a t  the Hot Creek 
Fish Hatchery and Hot Creek gorge (Sorey, 1976, 
1985: ESA, 1987: Westec, 1987). However, 
f l u id  flow paths and hydrologic parameters a re  
not well enough understood a t  th is  p o i n t  t o  

Recent studies of the ground water system 

adequately assess the potential  risks t o  the 
thermal springs o r  t o  specify mitigation mea- 
sures t o  prevent such impacts. This uncertain- 
t y  has given r i s e  t o  considerable public de- 
bate, which has resulted i n  permitting delays 
and has raised the poss ib i l i t y  of cos t ly  l i t i -  
gation t o  resolve the issue.  

In an e f f o r t  t o  overcome these d i f f i cu l -  
t i e s ,  a Hydrologic Advisory Committee (HAC) 
has been formed t o  formulate and oversee a hy- 
drologic monitoring program capable of detec- 
t ing  impacts t o  the ground water system before 
the springs a re  s ign i f icant ly  affected.  
presentatives of each development project and 
and the appropriate regulatory agencies par t i -  
c ipa te  i n  the HAC, and technical guidance i s  
provided by the U.S. Geological Survey. The 
Geological Survey has conducted s imi la r  hydro- 
logic monitoring i n  the Long Valley area since 
1982 (Far rar  e t  a l . ,  1987). 

Re- 

MONITORING PROGRAM 

The monitoring network includes surface 
water s i t e s ,  springs, wells, and prec ip i ta t ion  
gages ( f ig .  2 ) .  
urements of stream flows and spring discharge, 
well production ra tes  and temperatures, ground 
water leve ls ,  and chemical and i so topic  char- 
ac te r iza t ion  o f  water from wells, s p r i n g s ,  and 
streams. 
will be co l la ted  i n t o  three quarterly reports 
and an annual sumnary report  each year. The  
reports will be reviewed by the HAC and s i g n i -  
f i can t  hydrologic trends a t  variance w i t h  na- 
tu ra l  background conditions will be discussed 
by committee members. The committee will pro- 
v ide ' these  data t o  in te res ted  par t ies  and will 
advise appropriate regulatory agencies of t h e i r  
findings. The monitoring program is dynamic 
and will change as needed i f  and when fu ture  
ground water development o r  geothermal projects 
come in to  f ru i t i on .  

is the completion of observation wells a t  
depths and locations such tha t  any changes in- 
duced i n  production o r  in jec t ion  aquifers can 
be detected before they migrate t o  the thermal 
springs. Although the technical and financial  
obligations f o r  completing these wells r e s t s  
w i t h  the developers, t h e i r  adequacy f o r  the 

Data co l lec t ion  includes meas- 

Data collected under this  program 

A key fea ture  of the monitoring program 
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intended purpose must be reviewed by the HAC 
and ce r t i f i ed  by the appropriate regulatory 
agency. 
ted near each development would be requi red. 
I f  induced pressure o r  temperature changes a re  
detected i n  an observation well , additional wells 
may be needed a t  locations c loser  t o  the ther- 
mal springs. I t  is a l so  anticipated tha t  use 
permit conditions will include requirements 
t h a t  aquifer t e s t s  be carried out pr ior  t o  pro- 
duction a t  each development project t o  be t t e r  
delineate aquifer charac te r i s t ics  and the  po- 
t en t i a l  f o r  hydrologic impacts on the thermal 
springs. 

CURRENT STATUS 

As of January 1988, the HAC has been functioning 
f o r  about s ix  months. Details of the  i n i t i a l  
monitoring program have been worked out and one 
observation well has been completed a t  Casa 
Diablo. Arrangements f o r  funding the program 
are  not ye t  f ina l ized;  some combination of 
funding from each developer who obtains a use 
permit and from a grant t o  Mono County by the 
S ta te  Energy Commission is anticipated.  Data 
collection and reporting a c t i v i t i e s  will  most 
l i ke ly  be carried out by the  U.S. Geological 
Survey. 

A use permit application by Mamoth Pac i f ic  f o r  
a 10 MWe power p l a n t  (MP-I1 on pr iva te  land a t  
Casa Diablo) was approved by the Mono County 
Planning Commission i n  October 1987. This de- 
c i s ion  was appealed by the  S ier ra  Club, and a 
hearing on the appeal before the  Board of Super- 
visors i s  scheduled f o r  l a t e  February 1988. A 
decision by the U.S. Bureau of Land Management 
on a 10 MWe power plant (PLES-I on federal land 
a t  Casa Diablo) proposed by Pac i f ic  Lighting 
Energy Systems is expected i n  the near future.  
A use permit application by Bonneville Pac i f ic  
Corporation f o r  a 10 MWe power p l a n t  on pr iva te  
land northwest of the Hot Creek Fish Hatchery 
( B P  i n  f i g .  1) was rejected by the Planning 
Commission i n  September 1987. 
was appealed by Bonneville Pac i f ic  and a f ina l  
decision by the Board of Supervisors i s  s e t  f o r  
February 2 ,  1988. I f  each proposed geothermal 
project is approved, a t o t a l  generating capa- 
c i t y  of 40 MWe could be on l i n e  by 1989. 

I n i t i a l l y ,  one obervation well loca- 

That decision 

recently completed and tes ted  by the Mammoth 
County Water D i s t r i c t  south of Mamoth Lakes 
( f ig .  1).  Consequently, the hydrologic moni- 
toring program will  eventually include obser- 
vation wells associated w i t h  each of these 
developments. 
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A permit f o r  ground water production t o  
supply the a i rpo r t  expansion pro jec t ,  which i s  
t o  include a hotel and golf course, has not ye t  
been applied for.  The anticipated water re- 
quirement f o r  this pro jec t  i s - 6 6 2  acre-feet  per 
year, o r  410 gpm. A potential  impact of devel- 
opment i s  a decrease i n  the nonthermal component 
of flow i n  the hatchery springs, whose to t a l  
discharge is  currently about 60 gpm. The 
hatchery springs could a l so  be affected by 
fu ture  ground-water production from we1 1 s 
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Figure l(A). Maps o f  Long Valley caldera and Mono County, California.  
1 ( B ) .  Map o f  southern part  of Long Valley caldera showing locations o f  proposed 

and ex is t ing  (MP-I) development projects t h a t  would u t i l i z e  ground water 
and geothermal resources, and thermal springs a t  the Hot Creek Fish Hatchery 
and Hot Creek gorge. 
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Figure 2. Map o f  the southern part  o f  Long Valley caldera showing locations o f  
data co l lec t ion  s i t e s  i n  hydrologic monitoring program. 
observation wells, dots w i t h  t a i l s  a r e  s p r i n g s ,  and bars  a r e  stream 
gaging and sampl i ng sections.  

Dots represent 
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