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The basic purpose o f  the Geothermal Overview Project  i s  t o  ident i f y ,  

s u m r i z e ,  and assess the environmental issues o f  the top p r i o r i t y  KGRAs 

from among the approximately 40 KGRAS current ly i d e n t i f i e d  by the  Oivis ion 

o f  Geothermal Energy, DOE, as having high poss ib i l i t i es  f o r  commercial 

development. The Geothermal Overview Project  addresses issues pertaining t o  

a i r  qual i ty,  ecosystems quality, noise effects, geological ef fects,  water 

qual i ty,  socioeconmic e f fec ts  and health effects. For each KGRA the fol lowing 

functions are accomplished: (3) i den t i f i ca t i on  o f  key issues, (2) inventory 

o f  a l l  avai lable data, (3) analysis and assessment o f  avai lable data, and 

(4) jdent i f i ca t ion  o f  what addi t ional  information i s  required for adequate 

assessments. 

SUMMARY 

U t i l i z a t i o n  o f  geothermal resources i n  the United States i s  on the threshold 

o f  undergoing rapid expansion. The Department o f  Energy (DOE) i s  sponsoring 

a number of programs i n  support o f  developing the technology and resources 

related t o  achleving such an expansion. These include e lec t r i ca l  power p lan t  

demonstration projects, resource development, environmental research and 

loan guarantees. I n  order to  assure t h a t  any development o f  geothermal resources 

takes place i n  an environmentally acceptable fashion, the Of f i ce  o f  Assistant 

Secretary f o r  Environment, IIOE, has recent ly implemented a program tha t  focuses 

on the ear ly  i den t i f l ca t i on  o f  environmental assessment needs. This program i s  

ca l led  the Geothermal Overview Project. It i s  now i n  place a t  several Known 

Geothermal Resource Areas (KGRAs) . These include The Geysers-Callstoga, 

Mono-Long Valley, Roosevelt Hot Springs, Raft  River and regions o f  the Texas- 

Louisiana g u l f  coast. I n  the future, programs a t  other high p r i o r i t y  KGRAs 

w i l l  be implemented. These w i l l  Include Hawaii, Cas0 Hot Springs, Northern 

Nevada and Oregon. 

and the ear ly  invol 

s from the very 

groups. Another 

o f  current and planned research, including environmental baseline measurements 

and effects studies. 

environmental studies t o  be conducted simultaneously a t  a large number Of 

KGRAs. The Overview Project does, however, permit select ing on a p r i o r i t y  

basis those areas having the most c r i t i c a l  need f o r  e n v i m w n t a l  assessments. 

It i s  also c lear tha t  t ime and money do n o t  pe rn i t  

Iniplernentation o f  the 

t o  a number o f  groups. w i t  

view Project has been do 

r a l l  management responsi 
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working relat ionships could be established w i th  the various part ic ipants 

w i th in  the geothermal industry developing the resource; and appropriate 

involvement could be developed with the various gaovernment agencies responsible 

for the planning and regulat ing aspects. The various lead subcontractors 

current ly i n  place are: 

A workshop approach has been used, since a goal o f  the Overview Project  

was to have input from a l l  par t i c ipant  

issues and p r io r i t i es .  These part ic ipants represent, i n  most cases, the best 

possible expertise avai lable f o r  each KGRA. 

the process o f  iden t i f y ing  key 

The norkshops were designed t o  review current knowledge ana ongoing o r  

Lawrence Livenmore Laboratory: The Geysers-Calistoga, California 
( i n  cooperation w i th  Sonoma, Lake, Mendwino. Napa Counties: (GRfPS) 

Universi ty o f  California, Los Angeles: Mono-Long Valley, California 

Universi ty o f  Utah Research Ins t i tu te :  Roosevelt Hot Springs, Utah 

Idaho National Engineering Laboratory: Raft  River, Idaho 

Universi ty o f  Texas-Austin, Louisiana State University, Gul f  Reg 

groups t o  address spec i f i c  issues and 

report. These reports ha 

from experts associated w i th  the development o r  management o f  the various 

Env i romnta l  Protection Agency, Fish and Wi ld l i fe  Se 
Service, Department o f  Agriculture, Department o f  Ene 

r issues re la t i ng  t o  

ave been cwbined t o  form 
Others. Universit ies, p r iva te  environmental labora 
m t o r i e s .  environmental groups 
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The issues were p r i o r i t i z e d  according t o  t h e i r  potent ia l  f o r  impeding 

geothermal development i f  not properly control led  or  mitigated. P r io r i t i es  

region. This capabi l i ty  has the potent ia l  f o r  determtning the source when 

a hydrogen sulfide episode occurs, for  predict ing the impacts o f  a spec i f i c  

were set i n  a qua l i ta t i ve  manner by subjecting them t o  th6 following questions: power p lan t  site, and f o r  assessing the regional impacts o f  large-scale 

development. 
Does t h i s  issue involve an impact which i s  current ly a f fec t ing  

the region, and i s  i t  expected t o  occur i n  the future? 

Is the impact res t r l c ted  t o  the g e o t h e m l  development area o r  

does i t  extend beyond these boundaries? 

Do regulat ing agencies consider t h i s  issue t o  be s u f f i c i  

serious to provide legal  means f o r  control? 

ill have less  impact, were 

ranked i n t o  three categories. T 

are described below 

fy the species inhab i t ing  the region and t o  locate t h e i r  

and i s  i t  expected to be an impediment i n  the future? 

stems t o  redu 

free venting and d r i l l i n g  o f  steam wells. 

shutdown o f  o ld  power plants as new ones c m  on-line. 

1 he continued developnent o f  these resources requires the e f fec t i ve  

control of hydrogen sul f ide emissions. Assuming tha t  su f f i c i en t  control i s  

achieved t o  al low addi t ional  geothermal development, there i s  a need f o r  

methods of predict ing the transport of hydrogen su l f i de  throughout the 

for  the development o f  t h i s  reso 
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Nearly a l l  o f  the environmental impacts are highly dependent upon the 
With geothermal development approaching more populated areas, there i s  

locat ion o f  the geothermal f a c i l i t i e s  due to the complex te r ra in  o f  the 

region. 

the a i r  basins, water sheds, and counties where geothermal growth w i l l  occur. 

the naed to establish noise c r i t e r i a  for  conmunlties w i th in  The Geysers- 

Calistoga region. Impact studies f o r  future geothermal s i tes  should be made 

using ex is t ing  noise propagation models t o  ensure these standards are met. 

A descr ipt ion o f  the future development i s  needed which i den t i f i es  

Category 2 In the development of The Geysers there have been a number o f  accidental 

Under current operating practices essential 

t o  the atmsphere occur through the cooling towe 

boron emissions are o f  primary concern. O f  secondary importance are emission 

o f  a m n i a ,  mercury, arsenic, and sulfates, although none of these substances 

has been Iden t i f i ed  as causes o f  detrimental e f fec ts  a t  The Geysers. Further 

studies need t o  be conducted t o  determine the dispersion of these 

i n  the atmosphere, t h e i r  possible accumulation i n  so i l s  and on ve 

and t h e i r  potent ia l  e f fec ts  on the loca l  ecosystems. 

releases of steam condensate and d r i l l i n g  wastes. These areas should be 

monitored t o  determine the long-term e f fec ts  o f  such accidents. 

There are a var iety of groups conducting environmental research and 

assessment a c t i v i t i e s  i n  The Geysers region, and the data resu l t i ng  fm 

these ef for ts i s  often very d i f f i c u l t  to locate. Consequently, a central ized 

information source i s  needed f rom which environmental data pertaining t o  the 

region can be obtained. 

Baseline data concerning t h  r r e s t r i a l  and aquatic ecosystems o f  the 

region are needed t o  f a c i l i t a t e  ning and s i t i n g  o f  geothermal fac 

t o  conduct impact assessments and monitoring. and to ef fec t i ve ly  mana 

these renewable resources. The spec i f i c  information sought i s  sp 

abundance, hab i ta t  location, and relat ionships between species. 

a1 f a c i l i t i e s  has a d i rec t  impact on the 

i t a t  loss f o r  t e r res t r i a l  species and 

e construction o f  geot 

loca l  ecosystems resu l t ing  i n  

stream a l te ra t i on  f o r  aquatic species. 

these e f fec ts  f r o m  fu tu re  development needs t o  be undertaken. 

An assessment o f  the magnitude of 

(1) 0. Ermak and P. 
Development o f  the ho t  water resource may resu l t  i n  higher use o f  

ex i s t i ng  freshwater supplies by geothermal industr ies and waste disposal 

problems o f  spent. geothermal water and cooling water blowdown. An assessment 

of these water management problems w i l l  be needed p r i o r  t o  development. 
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