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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. 



DISCLAIMER 
 
Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
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INTRODUCTION 

Under the auspices of the Geothermal Overview Project of the Department 

o f  Energy ( D O E )  , EG&G Idaho, Inc. has undertaken a comprehensive preplanning 

environmental program related t o  known geothermal resource areas (KGRA' s )  

in the Snake River Basin and adjacent lands. 

program, the Task of compilation and evaluation of exis t ing environmental 

d a t a  'in f ive  KGRA's ( ident i f ied i n  Fig. 1 )  was subcontracted t o  regional 

univers i t ies  and consulting agencies (see Appendix A ) .  Program ,elements 

included a i r  qua l i ty ,  meteorology, hydrology, water qua l i ty ,  s o i l s ,  

geology, subsidence, seismicity,  t e r r e s t r i a l  and  aquatic ecology, 

As a f i r s t  phase of t h i s  

demography, socioeconomics., h i s tor ic  and archaeological s i t e s .  The- 

present report "Resource Use", summarizes the special concerns ident i f ied 

i n  the reports prepared on the preceding program elements and those 

brought o u t  in the January 1979 workshop. Current commitments of land, 

water, a n d  geothermal resources are  described and how these commitments 

might a f f ec t  fur ther  geothermal development outlined. 

brings together the ident i f ied concerns o f  and l imitat ions t o  present 

This report 

geothermal development, as  well a s  recommendations for fur ther  study 

essential  t o  completion of the f i r s t  phase of the Snake River Basin 

geothermal projects within the f ive  specif ic  KGRA's. 

As indicated in Contract No. EW-78-S-07-1764, Appendix A ,  the study 

en t i t l ed  "Resource Use'' was intended to  accomplish the following: 

"Data provided for  resource use should be evaluated on a regional 

bas,is and should include the areas encompassed by the other pro- 

gram 

with 

elements. This will involve coordinating t h i s  program element 

the contractors ( B Y U ,  Lewis and Associates, a n d  Geotechniques). 

1 .  I 



I f  avai lable ,  data should be provided on current and planned 

commitments of resources ( a t  1 east  1 and ,  water and geothermal ) 

t h a t  might a f fec t  or be affected by geothermal development in 

each KGRA."  ( p .  2 )  

I n  a subsequent meeting (10/20/78) between the University of Idaho  

team and D O E / E G & G  representatives,  the objectives of  the study were 

discussed in terms of the following questions: 

1 .  Could an  environmental impact be determined, say, 10 years a f t e r  

development based on the information t h a t  i s  available now? 

Are there commitments existing or forecast  t h a t  would prohibit  

geothermal development; e.g. h i s tor ic  areas , t r a i l s ,  closed 

groundwater areas ,  e t c . ?  

2. 

3. Are there special land ownership patterns o r  reservations t h a t  

would a f fec t  geothermal development? 

As a n  attachment t o  the contract  (Table I ) ,  a l i s t i n g  of Possible 

and Maximum potential geothermal development was provided, dis t r ibuted 

by t h e  f i v e  KGRA's, as follows: 

POTENTIAL DEVELOPMENT 

Possible Maximum 

f i s h  farm (100,000 lb /yr )  60 A .  greenhouse 
20 A.  t r ee  farm 40 A. t r ee  farm 

Vu1 can 20 A. greenhouse 20 M W  power plant 

f i s h  farm (400,000 l b l y r )  

Castle Creek space heating (Grandview) space heating 
20 A. greenhouse 80 A. greenhouse 
f i s h  farm (100,000 lb /y r )  
feed l o t  (10,000 head) 

f i sh  farms (400,000 l b l y r )  
feed l o t s  (30,000 head) 
refr igerat ion (1 T. ) 



POTENTIAL DEVELOPMENT* (cont. ) 

Bruneau 

Mountain Home 

Wei s e r  (Crane 
Creek) 

Possible Maximum 
space heating (Bruneau) space heating ., 
20 A. greenhouse 60 A. greenhouse 
f i s h  farm (100,000 l b l y r )  f i s h  farms (400,000 l b l y r )  
feed l o t  (10,000 head) feed l o t s  (20,000 head) 

20 A. greenhouse space heating** 
f i s h  farm (100,000 l b l y r )  80 A .  greenhouse 
feed l o t  ( l 0 , O O O  head) f i s h  farms (400,000 l b l y r )  

feed l o t s  (30,000 head) 
refr igerat ion (1 T. ) 
potato processing (100 A . )  

20 A. Greenhouse space heating (Weiser) 
f i s h  farm (100,000 l b l y r )  20 MW power plant 
Feed l o t  (10,000 head) 60 A. greenhouse 

feed l o t s  (30,000 head) 
f i s h  farms (400,000 l b / y r )  
potato processing (100 A . )  
manure processing ( 5  A . )  

* These development estimates a r e  based solely on w h a t  i s  currently known 
about the charac te r i s t ics  of the geothermal resource i n  each KGRA.  

** I f  i n  conjunction w i t h  industry buildup and a i r  base. 

NOTE: Approximate land requirements: 

I 

Fish farm 40 A. f o r  100,000 l b l y r  ’ 

Feed l o t  7 A. f o r  10,000 head 
Refrigeration 1 A. f o r  1 T. 

I t  i s  obvious t h a t  the required information base f o r  the variety o f  

possible developments would not be ident ical .  Furthermore, generalized 

statements concerning the adequacy o f  information would not only depend 

upon what k i n d  of development wa-s contemplated, b u t  would necessi ta te  a 

more comprehensive review o f  the spec i f i c  requirements ( s i z e ) ,  location, 

and relationships t o  the other existing o r  contemplated developments. 

background information on potential developments i s  available only in gen- 

e r a l i t i e s  as  presented above, and was not responded t o  by the.var ious 
subcontractors i n  t h e i r  reports.  

Such 

+ 
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I t  would appear t h a t  in the presentation of the data and  evaluation 

of the adequacy of t h a t  d a t a  of the various elements studied by the 

subcontractors t h a t  the tendency was t o  consider only t h a t  major develop- 

ment of the geothermal resources was contemplated. In r e a l i t y ,  development 

i s  l ike ly  t o  include many minor uses as well as possible major programs. 

Because the basic information provided’in the subcontract reports 

was presented essent ia l ly  on the basis of assumed major developments, i t  

i s  not  possible t o  make a very detailed evaluation of the resource use 

1i-mitations o f  a fu l l  range of potential development. The information 

developed in the reports i s  important t o  the resource manager and 

prospective developer, however, in t h a t  i t  does indicate the kinds of 

l imitat ions t h a t  can now be ident i f ied.  

The information i s  presented in three ways in t h i s  report :  ( 1 )  a 

brief summary of the charac te r i s t ics  of each KGRA; ( 2 )  a brief summary 

of the resu l t s  o f  each study e.lement; and ( 3 )  as a pa r t  of ( Z ) ,  a table  

detai l ing the key findings of each study element. 
> 

Even t h o u g h  we f i n d  i t  n o t  possible t o  detai l  the re lat ionship o f  

these subcontract reports t o  a fu l l  range of developmental a l te rna t ives ,  

i t  i s  o u r  co’nclusion tha t  i t  i s  important t h a t  an indication, a s  a minimum, 

be presented. As a r e su l t ,  a matrix presentation has been developed 

(Table 1 ) .  

1 i s  qua l i ta t ive  only. 

s i t e  a detailed matrix could be prepared. 

I t  must be s t ressed,  however, t h a t  the presentation of Table 

For each and every suggested possible development 

Such information i s  neither 

available nor capable of being implemented within the scope of t h i s  

contract .  

4. 



As a matter o in te res t  t o  the subject o f  t h i s  report ,  excerpts from 

a report by WAPORA, Inc.  concerning environmental regulations concerning 

the subject of geothermal exploration development and use are presented 

in Appendix B. 

regulations. 

C 

The appendix discusses br ief ly  pertinent federal and  Idaho 

5.  



Adequate 

Minimal 

Adequate 

Minimal 

Adequate 

Minimal 

Adequate 

Minimal 

Adequate 

Minimal 

Adequate 

Minimal 

Vot adequate Not adequate Adequate 

Minimal Minimal 

Not adequate 

Water rights 
problems. 

Not adequate 

problems. 

Not adequate 

Water rights 

Not adequate Adequate 
F I O U ~ ~ ~  proMm PotentiaT 
Return flow habitat 

Not adequate Adequate 
Flouride problem 
Return flow 
quality Minimal 

Not adequate, Adequate 

quality concern. conflicts. 

REFRIGERATION- 

POTATO 
PROCESSING 

POWER PLANTS 

1 
r 
1 

1 

I; 

1 

- 

- 
I 
1 

Not adequate 

Water rights 
problems. 

Not adequate 
Water rights 
& recharge 
problems. 

-__ 

__ 

Not adequate Adequate 

flow61 ' Minor loci 
quality concern. problems 

Not adequate Adequate 
F G d e  problem Local habital 
Return flow problems 
quality concern '~~~~~:"d:&,dn;lnn 

un epro em 

* 
Information Adequacy and Potential Resource Use Problems of Geothermal Development. 

ENVIRONMENTAL ASSESSMENT ELEMENTS 

Table 1: 

b0ll .S I 
L A N D  USE 

(See Table 6) 
.~ 

GEOTHERMAL 

LESOURCE USES 
(See Tabfe 5) 

.-. - ~ . -  

Adequate Not adequate Adequate 

GREENHOUSES 

Adequate 1 Adequate 
Destructive 
winds ---I--- areas, Minimal 

Potential 
problems. 

Land use & 
erosion 
problems. 

Adequate 

Return flow 
Minimal Minimal 

Adequate Not adequate Yot adequate1 Not adequate1 Adequate L TREE FARMING 

Questionable Adequate 
Destructive 
winds .& 
mlCrOCllmate Minimal t chan e. 

Adequate 

Minimal 
Land, use & 
erosion 
problems. 

Adequate 

Potential 
problems. 

Not adequate 

Minimal 

Adequate Adequate Adequate Adequate 4 Potential 
problems. 

Land, use 8 
erosion 
problems. 

Adequate 

FISH FARMING 

FEED LOTS 

Minimal Minimal 

Adequate Adequate Not adequate 

Potential 
problems. 

Land use 8 
erosion 
problems. 

Adequate 

Minimal Minimal c: SPACE HEATING 

Adequate Not adequate Adequate Adequate I Adequate 

Potential 
problems. 

Not adequate 

Potential 
problems. 

Not adequate 

Minimal Minimal Minimal Minimal 

Adequate Adequate 

Minimal Minimal 

Adequate Adequate 

Minimal Minimal 

Questionable Questionable 

Possible Possible 
problems. problems. 

Minimal 

Adequate 

Minimal 

Limitations 
Potential ~~ 

problems 

-- 

(Especially construction) d u m  

Limitations 
Potential 
problems 

(Especially durm 
construction) 

~ 

Adequate 

Minimal 

Adequate 
Land, use & 
erosion 
problems. 

Adequate 
Land use0 
erosion 
problems. 

Adequate 

Minimal 

Adequate 

Microclimate Potential 
problems. 

Not adequate 

Minimal 

QUeStionabl€ 
Major 
exploration 
problems. 

Potential 
problems. 

"-'Row 1 attempts to answer the three questions of data adequacy posed in the introduction from a regional perspective 

Row 2 attempts to identify potential problems of the development of the geothermal resource for specific uses. 

The questions posed are not whether an economic possibility exists for development; rather, 
would a reasonable resource manager be concerned about potential environmental consequences 

I:' 

* 



PART I: OVERVIEW BY KGRA 

BRUNEAU KGRA 

CASTLE CREEK KGRA 

I CRANE CREEK KGRA 

MOUNTAIN HOME KGRA 

VULCAN KGRA 
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This section conta 

and heritage resources 

BRUNEAU KGRA 
CASTLE C R E E K  KGRA 
CRANE C R E E K  KGRA 

MOUNTAIN HOME KGRA 
VULCAN KGRA O V E R V I E W  BY KGRA 

PART I :  

ns a brief overview of the physical, socioeconomic, 

f each KGRA summarized from the d ra f t  reports 

submitted t o  EG&G by subcontractors for  t h i s  project.  Included under the 

subheading of Physical Environment are geology, topography, and ecology 

with brief mention of climate, hydrology, and s o i l s .  Under Socioeconomic 

and Heritage Resources are demographic and economic d a t a ,  land use and 

ownership, and known prehis tor ic  and h i s tor ic  features .  

The purpose of t h i s  section i s  t o  famil iar ize  the reader with the 

known natural and human elements of  the environment of each KGRA relevant 

t o  geothermal resource development. Much i s  n o t  known a b o u t  some of  

these elements. The information gaps are  l i s t e d  in Par t  I1 of t h i s  

report .  This very brief overview summarizes hundreds of pages of d a t a  

from the o r i g i n a l  reports t o  which the reader i s  directed for  additional 

d e t a i l .  Bibliographic c i t a t ions  are n o t  made since a l l  information was 

derived from the original reports which a re  l i s t e d  in the reference 

section of t h i s  report .  

8. 



BRUNEAU KGRA 

- Physical Environment 

The eight square mile Bruneau KGRA i s  located in the wide, f l a t  

Bruneau Valley and  sur rounding  plateau a t  the m o u t h  of the Bruneau River 

canyon in Owyhee County (Fig. 1 ) .  I t  l i e s  j u s t  nor th  of the f a u l t  zone 

lava1 

Idaho 

and p 

forming the southern edge of the Snake River graben (Fig.  7 ) .  To the 

south of the f a u l t  zone are  Miocene s i l i c i c  volcanic rocks which form 

the Owyhee Plateau and underlie the KGRA. These may be cor re la t ive  w 

the Idavada  volcanics t o  the north of the Snake River graben (see 

Mountain Home). Rocks exposed within the KGRA consist  o f  interbedded 

flows and lacustrine a n d  f l u v i a t i l e  sedimentary deposits of the 

Group dating from the lower Pliocene age. Freshwater gastropod 

a n t  fo s s i l s  as well as  camel, rhinoceros, beaver and rodent 

11s Formata 

the margins 

t h  

skeletal  remains occur i n  the l a t e  Pliocene Chalk H 

Upper Pleistocene terrace gravels a re  exposed along 

on .  

of the 

Bruneau Valley and a l luvial  deposits form the valley flood plain.  ' 

The area i s  in a semiarid desert  characterized by 7-8"'average annual 

precipi ta t ion (Fig. 2 ) ,  long h o t  summers and short  cold winters with very 

, l i t t l e  snow. The Bruneau Kiv2r w i t h  an average annual discharge of 146,214 

cfs-days ( a t  Hot Springs within the K G R A )  i s  the only permanent stream 

in the area.  

steep, h'ighly dissected breaklands; and  wide valley flood plain.  

The topography cbnsists of the h i l l y  plateau surface; 

Slopes 

are 0-2% in the valley and 2-20% on the adjacent plateau surface and 

slopes. Total r e l i e f  i s  a b o u t  400 f ee t  and mean elevation approximately 

2,710 f e e t ,  msl. 

. 9. 
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Figure 1 .  Westem Snake River Plain KGRA. 
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BRUNEAU KGRA 

Soils a r e  calcareous- shallow 'and gravelly on the plateau and 

slopes;  and coars-e loamy, well-to-poorly d r a i n e d  i n  t h e  valley.  The 

plateau i s  i n  the Tall Sagebrush habi ta t  wich covers much of Owyhee 

County. 

and roosting and sagebrush habi ta t  f o r  h u n t i n g .  

eastern edge of the Birds o f  Prey Natural Area impact zone. 

Eagles and other raptors  u t i l i z e  the canyon walls fo r  nesting 

This area l i e s  on the 

Extensive 

r ipar ian vegetation i n  t he  valley provides important game and non-game 

habi ta t  and i s  a n  outstanding feature  of this  area.  

Socioeconomic and Heritage Resources 

The t o t a l  population of Owyhee County i s  7,900* r e s t r i c t ed  almost 

en t i r e ly  t o  the northern par t  of the county along highway 78. 

o f  Bruneau (Pop. 100) i s  the nearest population center t o  the KGRA. A 

population increase of ,23% took place i n  the county between 1970 and 

1'976, 66% of which was in-migration 

economic conditions project a modest 1% increase through the year 2000 

The c i t y  

Population forecasts based on existing 

with migration outward b e g i n n i n g  by 1980. 

i n  1977 was 4.6%. Per capi ta  income was low f o r  Idaho a t  $3,232 i n  1976 

re f lec t ing  a depressed agr icu l tura l  economy f o r  t h a t  year.  Agriculture 

accounts f o r  a high 26% of the to t a l  earnings. 

The county unemployment r a t e  

The Bruneau schools serve 580 students (some coming from Grandview), 

showing a recent decline,  w i t h  a student/teacher r a t i o  of 21.5. There 

i s  only one doctor permanently located i n  the county and no hospital 

f a c i l i t i e s .  

burg1  ary . 
Crime r a t e  i s  low w i t h  g rea tes t  increases i n  larceny and 

* 1976 census 
1 1 .  



BRUNEAU KGRA 
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Land ownership i n  the KGRA 

farmlands located in the valley 

adjacent terrace slopes are  i r r  

Irs 

BRUNEAU KGRA 

i s  located equally divided between pr ivate  

and BLM lands on the plateau. All of the valley and 

gated fo r  crop production w i t h  water being 

drawn from the Bruneau River via canals or  from groundwater wells. 

of the BLM land i s  non-irrigable a n d  i s  leased as rangeland for  l ivestock. 

The Bruneau River i s  now being studied fo r  possible inclusion in the 

Wild and Scenic River System. 

Much 

Known prehis tor ic  archaeological s i t e s  are  limited t o  one small 

a t  the southern edge of the KGRA.  

n t  has n o t  been surveyed (or records 

records document an Indian winter 

vi l lage s i t e  a t  Hot Springs, and fishing camps downriver from the KGRA 

indicate extensive long time use of the area for  hunting and f ishing.  

campsite a t  the m o u t h  of the canyon 

Most o f  the valley n o r t h  of t h i s  PO 

have been l o s t ) .  However., h i s tor ic  

13. 



CASTLE C R E E K  KGRA 

- Physical Environment 

The, 125 square mile Castle Creek KGRA i s  located along the Snake 

River northwest of the Bruneau KGRA i n  Owyhee County (Fig.  1 ) .  

in the downthrown side of the southern margin of the Western Snake 

River Plain graben (Fig,  7 ) .  Miocene s i l i c i c  volcanic rocks occupy 

I t  l i e s  

the region of the f a u l t  zone immediately t o  the south of the KGRA in the 

foo th i l l s  of the Owyhee Mountains. Idaho Group formations, dating from 

the Pliocene, const i tute  most of the rocks exposed a t  the surfa'ce within 

the KGRA and form badland topography over much of the area.  Some s t r a t a  

contain molluscan f o s s i l s .  Rock units include basalt  lava flows a n d  

as well a s ,  consolidated, unindura ted  lacustr ine and f luvial  fac ies .  

Faults in these formations j u s t  southeast of the KGRA apparently serve 

as plumbing fo r  h o t  ar tes ian water encountered in wells in the v ic in i ty .  

Recent alluvium occupies the main stream valleys. 

The area i s  in a semiarid desert  characterized by 7-8".average 

precipitation ( F i g .  3 ) .  Castle Creek, Catherine Creek, Birch Creek and  

numerous intermittent~streams flow northeast draining the Owyhee Mountains 

and dissecting the KGRA with many small valleys marked by slopes over 

30%. Extensive f l a t  bottom lands l i e  along the main stream valleys a n d  

adjacent t o  the south  side of the Snake River. Total r e l i e f  i s  a b o u t  

900 f ee t  and  mean elevation i s  approximately 2,770 f ee t  msl. Soils a re  
* 

deep and poorly drained in the valleys and Snake River f l a t s ,  moderately 

deep a n d  well-drained on gradual slopes,  and shallow and gravelly on 

steep badlands topography where they are  highly erodable. Soils are  

14. 
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CASTLE CREEK KGRA 

i calcareous w i t h  an i n d u r a t e d  hardpan which reduces p e r m e a b i l i t y  over  much 

o f  t h e  area. 

and appears t o  occupy much o f  t h i s  l i m i t e d  h a b i t a t  w i t h i n  Owyhee County. 

Extens ive r i p a r i a n  h a b i t a t  e x i s t s  a long t h e  Snake R i v e r ,  and t h e  area 

over laps  t h e  B i r d s  o f  Prey N a t u r a l  Area where numerous r a p t o r s  n e s t  i n  

The KGRA i s  l o c a t e d  p r i m a r i l y  i n  t h e  S a l t  Deser t  Shrub h a b i t a t  

t h e  canyon w a l l s  and feed over  a wide area o f  sagebrush and s a l t  d e s e r t  

shrub. 

Socioeconomic and H e r i t a g e  Resources 

The c i t y  of Grandview (Pop. 348)*, l o c a t e d  i n  Owyhee County, i s  t h e  

It has an elementary school  b u t  
I 

o n l y  p o p u l a t i o n  c e n t e r  w i t h i n  t h e  KGRA. 

secondary school  s tudents  a t t e n d  Bruneau schools .  (See t h e  Bruneau' 

county  KGRA Socioeconomic and H e r i t a g e  Resources s e c t i o n  f o r  Owyhee 

demographic and socioeconomic s t a t i s t i c s .  ) 

Most o f  t h e  C a s t l e  Creek KGRA area i s  w i t h i n  t h e  j u r i s d  

t h e  Bureau o f  Land Management. A few s e c t i o n s  o f  s t a t e  l a n d  

and t h e  remainder i s  p r i v a t e l y  owned. About 40% o f  t h e  KGRA 

s u r f a c e  or,spr inkler i r r i g a t i o n  p r i m a r i l y  f o r  t h e  p r o d u c t i o n  

c t i o n  of  

a r e  p r e s e n t  

i s  under 

o f '  fo rage 

Major  sources o f  i r r i g a t i o n  crops and t h e  remain ing  60% i s  rangeland. 

G eo t he rma 1 

one 

water  a r e  t h e  Snake R i v e r ,  C a s t l e  Creek, and groundwater w e l l s .  

water  i s  used f o r  i r r i g a t i o n  and s tock  w a t e r i n g  and i n  a t  l e a s t  

i n s t a n c e  f o r  domest ic space heat ing .  

F o r t y - s i x  known p r e h i s t o r i c  a r c h e a o l o g i c a l  s i t e s  have been 

i n  t h e  C a s t l e  Creek KGRA, most i n  t h e  Snake R i v e r  canyon around 

Foot  Bar.  These i n c l u d e  v i l l a g e s ,  campsi tes,  q u a r r i e s ,  rockshe 

1 ocated 

B i g  

t e r s ,  

and l i t h i c  s c a t t e r s .  Most o f  t h e  KGRA has n o t  been surveyed b u t  has a 

* 1975 census 



F i g u r e  3.  Mean Annual P r e c i p i t a t i o n ,  inches - 
Cas t le  Creek KGRA Area. 
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CASTLE CREEK KGRA 

high probabili ty fo r  additional s i t e s .  A feature  of h i s to r i c  importance 

i s  the a l t e rna te  Southern Route of the Oregon Trail  which has c l ea r ly  

discernable ruts f o r  much of the southeast-northwest length of the KGRA. 

Again the potential  for  campsites o r  cabins along t h i s  path i s  high b u t  

no thorough survey has been made. 

17 .  



cos. CRANE C R E E K  KGRA 

Physical Environment 

The seven square mile Crane Creek KGRA i s  i n  Washington County along 

the breaks of the Weiser River where Crane Creek, flowing west, leaves 

i t s  steep narrow canyon and enters the broad Weiser River Valley 

( F i g .  1 ) .  

the northern boundary of the Snake River Plain ( F i g .  7 ) .  

and Mesozoic metavolcanic and metasedimentary rocks exposed a few miles 

northwest of the K G R A  and g ran i t i c  rocks of the Idaho Batholith a r e  

believed t o  form the basement complex below the KGRA. 

exposed rocks w i t h i n  the KGRA a r e  lava flows , volcaniclast ic  sediments , 

I t  i s  located along the Western Idaho Fault Zonei,which marks 

Paleozoic 

Most of the 

and silica-cemented arkosic sandstones of Miocene age. The youngest 

deposits i n  the area a re  landslide debris and s u r f i c i a l  a l luv ia l  

deposits.  Hot springs along Crane Creek a re  located on the e a s t  s ide  

of the f a u l t  zone and may be related t o  hot water rising along a deep 

ying lava 

s i l iceous 

seated basement f a u l t  and in to  younger f a u l t s  i n  the over 

and sediments. The s p r i n g s  surface along the margin of a 

s i n t e r  ter'race or  i n  adjacent sediments. 

Average annual precipi ta t ion i s  12-14" ( F i g .  4 )  w i t h  about 20" 

of snowfall i n  the winter. The North and South Forks of Crane Creek w i t h  a , 

mnbined average annual discharge of 30,486 cfs-days a re  the only streams 

i n  the KGRA. Much of the s i t e  i s  composed o f  steep canyon slopes w i t h  

very shallow, stony, highly erodible s o i l s .  

f e e t  and mean elevation i s  approximately 3,000 f e e t ,  msl. 

i n  Tall Sagebrush habi ta t  w i t h  some r ipar ian habi ta t  i n  the valleys.  

Total r e l i e f  i s  about 1,500 

The area i s  

18. 



CRAT4E C R E E K  KGRA 

* 1975 census 

19. 
L 

Animals of concern i n  the area a re  mule deer,  pronghorn, quail, chukar, 

overwintering waterfowl, and especially the white-faced ibis and Idaho 

ground squirrel  which may have limited dis t r ibut ion i n  the county. 

Socioeconomic and Heritage Resources 

The population centers of Weiser (Pop. 4,538)*, Midvale (Pop. 409)*, 

and Cambridge (Pop. 442)* a re  a l l  w i t h i n  easy s t r ik ing  distance of the 

Crane Creek K G R A .  

(Total pop. 8,500) is  ru ra l .  County growth between 1970 and 1976 was 

The remainder of the population f o r  the county 

11.5%, over half o f  which was inmigration. 

on exis t ing conditions predict  a steady increase i n  population, employment, 

and labor force and a posit ive b u t  declining net migration r a t e  through 

Population forecasts based 

the year 2000. 

years.  

f o r  22% of t o t a l  earnings. 

The unemployment r a t e  has been a constant 8% i n  recent 

Per capi ta  income i n  1976 was $4,870 w i t h  agr icul ture  accounting 

The schools located i n  the three towns serve 1,987 students w i t h  

the Weiser schools showing a recent increase and the Midvale and 

Cambridge schools a decrease. Student/teacher r a t i o  i s  22.1 i n  the 

Weiser schools. Health care i n  the county i s  somewhat limited w i t h  

four doctors and one 30 bed hospi ta l .  

l i t t l e  recent increase. 

Crime r a t e  i s  low and showing 

Most of the land within the KGRA i s  public land administered by 

the Bureau of Land Management w i t h  pr ivate  lands r e s t r i c t e d  t o  the west 

and southwest portions of the s i t e .  

from Crane Creek i s  used f o r  i r r iga t ion .  

place. 

, In this  area some surface water 

Dryland farming also takes 

The remainder of the area is  rangeland. 



CRANE CREEK KGRA 
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CRANE CREEK KGRA 

No archaeological survey has been conducted within the bounds o f  the 

Crane Creek area but findings elsewhere in the county point at a very 

high probability o f  prehistoric sites with considerable time depth occurring 

within the KGRA. 

. 

21. 



MOUNTAIN HOME KGRA 

Physical Environment 

The Mountain Home KGRA occupies 15 square miles a t  the foot of the 

Moun t  Bennett Hil ls  in Elmore County a few miles eas t  of Mountain Home 

(Fig. 1 ) .  

graben a few miles south  of the f a u l t  zone forming the graben boundary 

I t  i s  located on the downfaulted s ide of the Snake River 

(Fig.  7 ) .  

which were extruded along the  developing f a u l t  zone,  form the Mount 

Bennett Hil ls  and  underlie the KGRA.  

The Idavada Volcanics, s i l i c i c  volcanic rocks of Miocene age 

Rock units exposed a t  the supface 

in the KGRA are  interbedded lava flows and lacustr ine and f l u v i a t i l e  

sedimentary desposits of the Idaho Group dating from the low Pliocene 

age. Surf ic ia l  deposits included loess and stream alluvium. I 

The area i s  in a semi-arid deser t  zone characterized by 10-12" of average 

a n n u a l p r ~ ~ i ~ i t a t i o n ~  - (Fig.  5 ) ,  long hot summers and short  cold winters. 

Four low-gradient, low-discharge permanent streams t ransect  the area.  

Except for  some steep valley side slopes,  most of the area i s  gently 

rol l ing h i l l s  with slopes less  t h a n  12%.  

of t h e  KGRA i s  a l i t t l e  o v e r  300 f e e t  and mean e l e v a t i o n  i s  about 3,370 

f ee t .  

hardpan a t  20-40 inches r e s t r i c t s  permeability over much of the area and 

erosion occurs eas i ly  on disturbed s o i l s  on slopes exceeding 2%. 

area i s  located en t i re ly  within the widespread Tall Sagebrush habi ta t  

and has been extensively modified by grazing. 

Total r e l i e f  within the bounds 

Soi ls  are  moderately deep, generally well-drained t h o u g h  an indurated 

This 

Mule deer use t h i s  area 

fo r  winter browse and sage grouse fo r  strutting grounds while available 

riparian habi ta t  harbors a divers i ty  o f  non-game species.  

22 .  



MOUNTAIN HOME KGRA 
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Figure 5. Mean Annual Precipi ta t ion,  inches - 
Mountain Home KGRA Area 
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MOUNTAIN HOME KGRA 

Socioeconomic and Heritage Resources 

Mountain Home (6,811)* and Glenns Ferry (1,449)* a re  the two principal 

population centers f o r  Elmore County (19,500). 

la t ion centers f o r  Elmore County (19,500), 

i s  ru ra l .  

not included i n  the aforementioned population figures.  A population increase 

of 16.5% took place between 1970 and 1976, mostly i n  rural areas,  and 

due t o  b i r t h  ra ther  than inmigration. 

the county d u r i n g  this time peridod. 

exis t ing socioeconomic conditions indicate,  a small b u t  steady growth 

i n  population , employment , labor force , and school enrol lment w i t h  

continued net migration outward. The county unemployment r a t e  was 

6-7% f o r  the period 1974-1977. 

Agriculture accounts f o r  10% of to t a l  earnings. 

Much of the county's popu- 

Much of the county's population 

Federal employees housed a t  the Mountain Home Air Force Base a r e  
__ - 

Therewas a net migration out df 

Population forecasts  based on 

Per capita income f o r  1976 was $5,184. 

The l a rges t  school d i s t r i c t ,  located i n  Mountain Home, served 

4,179 students i n  1977 w i t h  a student/teacher r a t i o  of 18.6. One 77 

bed hospital and four doctors serve the county. 

been low though increasing gradually i n  some categories ref lect ing the 

national t r e n d .  Crimes involving larceny and burglary were greatest  

while crimes of violence have remained low. 

The crime r a t e  has 

ownership w i t h i n  the KGRA consists of privately owned farmlands 

located primarily i n  the stream valleys where forage crops a re  grown, 

and Bureau of Land Management lands where grazing i s  the major use. 

Water from surface streams, springs, and wells i s  used f o r  i r r i g a t i o n ,  

stock watering, and domestic needs. Geothermal water has been tapped 

f o r  i r r iga t ion  and domestic space heating a t  one o r  two ranches i n  o r  

near the KGRA. 

* 1975 census 

- 
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MOUNTAIN HOME KGRA 

No prehis tor ic  s i t e s  have been ident i f ied w i t h i n  the KGRA d u r i n g  

the par t ia l  surveys conducted here. 

of  known s i t e s  o f  l o n g  use and  s imilar  topography.  

include the Oregon Trail which l e f t  ruts from southeast t o  northwest 

across the KRGA and l a t e r  the Kelton or S a l t  Lake Road across the 

northeast corner. 

However, the area is  near areas 

Historical features 

One cabin remains from t h i s  period. 

25.  



VULCAN KGRA 

Physical Envirofiment 

The s ix  square mile Vulcan KGRA . i s  i n  the Boise National Forest in 

Valley County near the  headwaters of the Sou th  Fork of the Salmon River 

(Fig.  1 ) .  I t  i s  located within the Idaho Batholith, a plutonic igneous 

body of quartz '  monzonite and granodiorite emplaced during the l a t e  

Cretaceous over much of northern, cen t r a l ,  and southwestern Idaho. 

Surf ic ia l  desposits of recent alluvium occur in the valley o f - t h e  

South Fork Salmon River which flows north through the area along a 

possible f a u l t ,  and unconsolidated morainal deposits dating from l a t e  

Pleistocene alpine glaciation plaster  some slopes. 

f au l t s  forming the western margin of the batholith occur a few miles 

t o  the west of the KGRA and  appear t o  be a s t ructual  control on Vulcan 

North-south trending 

and  other h o t  springs in the area (Fig. 7 ) .  

The topography of the area consists of mountain uplands t o  6,800 

f e e t ,  msl dissected mountain slope lands, and  valley bottoms a t  5,500 

f e e t ,  nisl. Vulcan Hot S p r i n g s  i s  l o c a t e d  on the lower slopes a b o u t  1 / 2  

mile from the r iver .  

discharge of  450 gpm form a c i rcu lar  area about 50 f ee t  across.. 

spring stream thus formed enters  the South  Fork a f t e r  cooling t o  nearnormal 

temperatures. The average a n n u a l  discharge o f  the Salmon River a t  t h i s  

Here 13 h o t  water vents (89OC) with a combined 

The 

point i s  approximately 30,000 cfs-days. 

heavy precipi ta t ion,  much of i t  f a l l i ng  as snow, fo r  an annual average 

of  36 inches (Fig.  6 ) .  

The s i t e  receives moderately 

The' dark-colored subhumid fores t  soils '  formed 

over fractured granite bedrock on steep slopes have a high erosion hazard .  

26. 



VULCAN KGRA 

This s i t e  i s  located primarily i n  Douglas Fir habi ta t  which i s  

extensive in  Valley County. 

wet meadow habi ta t  which i s  limited i n  the county and which provides 

important e lk  c a l v i n g  ground. 

route. 

Any disturbance of a highly erodable gran i t ic  s o i l s  i n  this area has 

The s p r i n g  i t s e l f  i s  surrounded by an open 

The area i s  a l s o  on a mule deer migration 

The S o u t h  Fork is  an important spawning stream for Chinook salmon. 

the potential  t o  smother spawning gravels t o  the detriment of the 

a1 ready endangered salmon runs. 

Socioeconomic and Heritage Resources 

The c i t i e s  of McCal1. (2,147)*, Donne1 l y  (143)*, and Cascade (1,004)* 

a re  located along highway 55 west of the  KGRA and represent most o f  the 

population o f  Valley County (4,400). An average 22% population increase 

took place between 1970 and 1976 i n  these c i t i e s ,  60% of which was due 

t o  in-migration. Continued moderate population increases a r e  forecast  

t h r o u g h  the year 2000. The unemployment r a t e  has been a r e l a t ive ly  high 

1 2 %  over the past  few years.  Eighty-eight 

percent of the land i n  the county i s  National Forest land resul t ing in a 

r e l a t ive ly  large proportion o f  the labor force i n  federal c i v i l i a n  

Per capita income i s  $6,482. 

employment, l o g g i n g  re la ted j o b s ,  and seasonal employment. 
- _L 

Two school districts are present i n  the county serving 1,121 students 

w i t h  an average studentlteacher r a t i o  of 17.2. Two hospitals w i t h  a combined 

31 bed capacity and six doctors a re  avai lable  t o  county residents. Crime 

r a t e  i s  re la t ive ly  low although larceny and burglary doubled between 1971 

and 1976. 

ra ther  than u rban  areas--a general trend noted nationwide and throughout 

Idaho. 

* 1975 census 

Perhaps th i s  increase is  due t o  a greater  in-migration t o  rural  
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Figure 6. Mean Annual Precipitation, inches- 
Vulcan KGRA Area 
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VULCAN KGRA 

W i t h i n  t h e  KGRA t h e r e  has been no commodity development o r  change 

from t h e  n a t u r a l  c o n d i t i o n s  w i t h  t h e  except ion  o f  a pack t r a i l  t o  t h e  

s p r i n g  and an undeveloped campground and grave l  road e a s t  o f  t h e  r i v e r .  

Known h e r i t a g e  resources i n c l u d e  two p r e h i s t o r i c  l i t h i c  s c a t t e r s  found 

i n  creek bottoms. 

b o t h  n o r t h e r n  and southern I n d i a n  t r i b e s  throughout  p r e h i s t o r i c  t imes 

and t h e  p o t e n t i a l  f o r  a d d i t i o n a l  c u l t u r a l  s i t e s  i s  h igh .  

The area prov ided h u n t i n g  and f i s h i n g  grounds f o r  

29. 
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PART I1  (A ) :  
G E O L O G Y ,  SUBSIDENCE AND SEISMICITY 

Dur ing  the f i r s t  KGRA workshop, i t  became apparent t h a t  the geologic 

Geotechniques and geophysical d a t a  base for  the KGRAs was qui te  limited. 

Inc. was contracted,  ...-,+ t o  evaluate the adequacy of the exis t ing d a t a  base 

and out l ine areas where additional geologic and geophysical information 

were needed. 

could be compensated fo r  prior t o  devel opmental pl anni ng . 
By t h i s  approach, the inadequacies of the present d a t a  

Geology 

Table 2 summarizes the subcontractor 's  r e su l t s  concerning the p esent 

geologic l imitat ions t o  geothermal development in each KGRA. Existing 

geologic data i s  categorized in three ways under the f i r s t  section 

heading, "Adequacy of Existing Geologic Data": 

deep subsurface d a t a .  

surface,  subsurface and 

A check under any o f  these headings for a given 

KGRR indicates t h a t  the d a t a  with respect t o  t h i s  category-are inadequate, 

and suggests t ha t  additional geologic information would be needed prior 

t o  the development o f  an impact statement. Specific informat ion  required 

t o  complete the d a t a  base i s  l i s t e d  under "Evaluati'on of Needed Geologic 

Information." Table 2 i s  included t o  f a c i l i t a t e  a discussion o f  the  

. general geologic l imitat ions t o  geothermal planning and development. 

The reader may re fer  t o  Geotechniques' paper fo r  a more involved d is -  

cussion of t h e i r  resu l t s  (see Appendix A )  Figure 7 i l l u s t r a t e s  the 

geographical location of each KGRA in context t o  major defined f a u l t  

zones delineated by Geotechniques. 

A t  the second geothermal workshop in January, 1979, Hardyman s ta ted 

tha t  the sur f ic ia l  geologic d a t a  a r e f a i r l y  complete a t  a l l  KGRA s i t e s .  
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General reconnaissance geologic maps exist for all areas at scales of 

1:125,000 to 1:150,000, but the surface expression of known faults are 

not indicated on these maps. 

locations yields valuable information for determining possible areas 

o f  subsidence. 

Assessing younger fault displacements and 

The state of subsurface geologic information is either sketchy 

or nonexistent for all KGRAs. In order to delineate subsurface faults 

and measure displacements, better lithologic descriptions must be obtained 

through further investigation of records and additional well logging. 

Information concerning depth to basement rock and its configuration are 

not presently known. A general assessment o f  characteristics in Tertiary- 

aged intrusives across central Idaho and Oregon would' aid in determining' 

the geothermal potential at each KGRA and the source of thermal waters. 

Seismicity . 
Table 3 summarizes the subcontractor's results concerning the present 

seismic hazard: associated with geothermal production in each KGRA. 

check under the first section heading, "Adequacy of Existing Seismic 

Data," suggests that the present data base i s  incomplete. Additional 

seismic data thatare required to complete the data base is listed under 

A 

"Evaluation of Needed Seismic Information." The third section heading, 

"Assessment of the Potential Seismic Hazards," cites specific data that 

substantiate potential seismic activity in the KGRAs. 

Due to the regional nature o f  the seismic data, the Mountain Home, 

Castle Creek and Bruneau KGRAs are treated as one area because they are. 

in such proximity to one another and, together, to the Snake River Plain. 
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The reader  may r e f e r  t o  Geotechniques' paper f o r  a more i n v o l v e d  

d i s c u s s i o n  o f  t h e  i n f o r m a t i o n  l i s t e d  i n  t a b l e  (see Appendix A). 

A l l  of t h e  KGRAs l i e  w i t h i n  p o t e n t i a l  se ismic zones-- the g r e a t e s t  o f  

which appear t o  be t h e  Crane Creek and Vulcan KGRAs. 

p o t e n t i a l  se ismic a c t i v i t y ,  Geotechniques, Inc . ,  had t o  r e l y  on b o t h  a 

l i m i t e d  g e o l o g i c  and se.ismic da ta  base t h a t  i s  r e g i o n a l  i n  e x t e n t .  

I n  o r d e r  t o  assess 

D e f i n i t e  

conc lus ions  concern ing t h e  p o t e n t i a l  o f  earthquake damage due t o  n a t u r a l  

and induced causes cannot be drawn u n t i l  more s i t e - s p e c i f i c  da ta  a r e  

obta ined.  

A d e t a i l e d  g e o l o g i c  and geophysica l  i n v e s t i g a t i o n  o f  f a u l t  d e l i n e a t i o n  

over  a l a r g e  sca e i s  warranted. 

r e q u i r e d  t o  out1 ne b a s e l i n e  s e i s m i c i t y  p r i o r t o  any development and t o  

determine over  a l o n g e r  p e r i o d  o f  t i m e  i f  t h e  KGRAs are ,  indeed, se ismic.  

Subsidence 

I n  a d d i t i o n ,  mic rose ismic  m o n i t o r i n g  i s  

Table 4 summarizes t h e  s u b c o n t r a c t o r ' s  r e s u l t s  concern ing t h e  present  

subsidence hazards assoc ia ted '  w i t h  geothermal p r o d u c t i o n  i n  each KGRA. 

Under t h e  f i r s t  s e c t i o n  heading, "Adequacy o f  E x i s t i n g  Subsidence Data," 

a check present  f o r  any g i v e n  KGRA i n d i c a t e s  t h a t  t h e  r e s p e c t i v e  da ta  

base i s  incomplete.  The need f o r  a d d i t i o n a l  .data c o l ' l e c t i o n  i n  these 

areas i s  suggested. 

o f  i n v e s t i g a t i o n  a r e  l i s t e d  under " E v a l u a t i o n  o f  Needed Subsidence 

Posed problems f o r  r e s o l u t i o n  and suggested methods 

I n f o r m a t i o n . "  The t h i r d  s e c t i o n  heading, "Assessment o f  P o t e n t i a l  

Subsidence Hazards" c i t e s  s p e c i f i c  da ta  t h a t  s u b s t a n t i a t e  ., p o t e n t i a l  

subsidence i n  t h e  KGRAs. Bruneau and C a s t l e  Creek KGRAs a r e  t r e a t e d  

as one area because they  a r e  i n  such p r o x i m i t y  t o  one another .  The 

reader  may r e f e r  t o  Geotechniques' paper f o r  a more i n v o l v e d  t r e a t m e n t  

of t h e  summarized m a t e r i a l  (see Appendix A). 
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Geologic materials t h a t  a re  predominant in four of the KGRAs 

(Mountain Home, Bruneau - Castle Creek and Crane Creek) a re  susceptible 

Past and present i r r iga t ion  ac t iv i ty  a t  Mountain Home, dence. 

and Castle Creek could ac t iva te  ground water level declines;  

ng subsidence. Further, geothermal production would increase 

the potential for  subsidence (by causing rapid water level draw-downs) 

i f  deep thermal waters are  recharging shallow water systems. 

Repeated f i r s t  order level nets (this word infers  the same meaning 

as "recording net" in a hydrologic sense) arranged across the KGRAs would 

supply information t o  accurately document future  subsidence. Rock core 

samples subjected t o  laboratory t e s t s  fo r  strength and compaction may 

yield some d a t a  from which subsidence potential could be hypothesized. 

As mentioned e a r l i e r ,  geothermal development could ac t iva te  subsidence 

i f  thermal waters are  responsible f o r  shallow surface system's recharge. 

I t  i s ,  therefore,  necessary t o  pin point the source of thermal waters 

and unravel t h e i r  travel path. Just  a s  production may i n i t i a t e  seismic . 

a c t i v i t y ,  water withdrawal and re- inject ion,  i f  no t  properly monitored, 

may cause subsidence. 
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KG RA I I 

w U 

Data 

ADEQUACY OF EXISTING 
GEOLOGIC DATA 

General i n f o r m a t i o n  
i s  requ i red .  

EVALUATION OF NEEDED GEOLOGIC INFORMATION 

General i n f o r m a t i  on 
i s  requ i red .  

I 
I 

‘ x  i X 
I C a s t l e  

Creek 

1 I ! 

X 

i c ,  FFh 

S u r f i  c i a 1  
Iaata 

Del i n e a t i o n  o f  f a u l t s  
concealed by t h e  Bruneau 
Format ion i s  needed. 

Del i n e a t i o n  o f  f a u l t s  
i s  necessary. 

Incomplete s t a t u s  o f  
geo log i c  mapping 

Del i n e a t i o n  o f  sur face .  
..................... 

Incomplete s t a t u s  o f  
geo log i c  mapping 

Incomplete s t a t u s  o f  
geo log i c  mapping 

Sub-surface 

Data 

Deep Sub-surface 1 Data 

The th i ckness  o f  s i l i c i c  
v o l c a n i c  rocks  must be 
v e r i f i e d .  

D e l i n e a t i o n  o f  f a u l t s  i s  
necessary. 

F a u l t  d isplacements need 
t o  be s t u d i e d  
f u r t h e r  w e l l  l o g g i n g  and 
b e t t e r  l i t h o l o g i c  de- 
s c r i  p t i o n .  

- - - - - - - - - - - -  

Subsurface l i t h o l o g i e s  
and l o c a t i o n s  o f  f a u l t s  
w i t h o u t  su r face  expres- 
s i o n  a r e  .not known. 

Incomplete s t a t u s  o f  
subsurface qeology and 
geophysical  da ta  

D e l i n e a t i o n  o f  bedrock 
f a u l t s  i s  necessary. 

...................... 

Basement rock  l o t h o -  
l o g i e s  must be s t u d i e d  
more thorough ly .  

Depth t o  t h e  basement, 
basement c o n f i g u r a t i o n ,  
and th i ckness  and ex- 
t e n t  o f  s i l i c i c  vo l can ics  
i s  n o t  known. 

The depth  t o  t h e  basement 
i s  n o t  p r e s e n t l y  known. 1 e 1: 

D z 
0 

An assessment o f  t rends  v) 

o f  t e r t i a r y  i n t r u s i o n  1 I - i  

rocks across c e n t r a l  Idaho 
and Oregon would be I C )  va luab le .  I t - (  

! Z  

, m  

I C - (  

Table 2. Geology - Summary o f  Concerns 
Note: A check present  under any subcategory f o r  “Adequacy o f  E x i s t i n g  Geologic Data” 

i n d i c a t e s  t h a t  the s t a t u s  o f  those da ta  a r e  inadequate.  
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Crane 
Creek 

W 
U 

X 

KGRA 

Adequacy 
of Existing 
Sei smi c 
Data Evaluation of Needed Seismic Data 

Detailed geologic mapping is required. 
Acquisition of seismic reflection data would 
aid in delineating sub-surface faults. 
Micro seismic surveys monitoring activity 
over long periods from deep holes would help 
to determine if the area, indeed, is seismic. 

Aerial reconnaissance and a detailed analysis 
of anomalous sites i s  needed. 
Micro seismic monitoring is necessary to es- 
tab1 ish base1 ine data in the Cascade-Sweet zone 

~~ 

Geologic mapping is needed. 
Micro seismic surveys of sufficient duration 
would allow the delineation of zones of 
seismicity. 

Assessment of  Potential 
Seismic Activity 

Nearby areas exhibit relatively 
high seismic activity. 

1976-1977 data show significant 
seismic activity to the north- 
east of the KGRA. 

Swarm activity occurred in 
1970 within 15 kilometers of 
this KGRA. 

Table 3 .  
Note: 

Seismicity - Summary of Concerns 
A check under "Adequacy o f  Existing Seismic Data" indicates that the 
present data base is incomplete. 



W 

p" 

Crane 
Creek 

Adequacy o f  
E x i s t i n g  

Subsidence 
KGRA 1 Data 1 

It i s  necessary t o  d i s c e r n  whether thermal waters 
a r e  m e t e o r i t i c  waters recyc led  a t  depth  o r  o l d e r  
waters t h a t  are upwe l l i ng .  
t r i g g e r  water l e v e l  dec l i nes .  

Development cou ld  

Eva lua t ion  o f  Needed Subsidence I n f o r m a t i o n  

I I 
Mountain 
Home I X Repeated l e v e l i n g  da ta  would be necessary t o  assess 

i f  subsidence has occur red  i n  t h i s  area. 
Labora tory  compaction t e s t s  would a l l o w  an es t ima te  
o f  compaction p o t e n t i a l .  

Bruneau - 
C a s t l e  
Creek 
Areas 

I t i s  necessary t o  d i s c e r n  i f  deep a q u i f e r s  a r e  
recharg ing  shal low ground water  systems due t o  
t h e  p o t e n t i a l  o f  subsequent water  l e v e l  drawdown. 

Assessment o f  P o t e n t i a l  
Subsidence Hazards 

Geo log ic  m a t e r i a l s  o f  t h e  area  prove 
s u s c e p t i b l e  t o  subsidence. Ground 
water  l e v e l  dec l i nes  o f  more than 20 
f e e t  f rom 1968 t o  1977 occur red  t o  the  
south. 

Geologic m a t e r i a l s  o f  t h e  area  prove 
s u s c e p t i b l e  t o  subsidence. Heavy 
i r r i g a t i o n a l  use may cause a d e c l i n e  
i n  water  l e v e l s  -- development cou ld  
acce le ra te  t h e  dec l i nes .  

Geologic m a t e r i a l s  o f  t h e  area prove 
s u s c e p t i b l e  t o  subsidence. 

I t  i s  hypothes ized t h a t  subsidence i n  
t h i s  area would be caused by water  
l e v e l  drawdowns i n  reg ions  o f  f r a c t u r i n g  
o r  a l t e r e d  bedrock. 

Table 4. 
Note: 

Subsidence - Summary o f  Concerns 
A check present  under "Adequacy o f  E x i s t i n g  Subsidence Data" i n d i c a t e s  t h a t  t h e  
present  data base i s  incomplete.  



PART I1  (B):  

CLIMATE, METEOROLOGY, AND A I R  QUALITY 

Combined c l i m a t i c ,  meteoro log ica l  and a i r  q u a l i t y  da ta  gathered f rom 

a l l  KGRAs suggest t h a t  environmental  problems c o u l d  a r i s e  w i t h  geothermal 
, 

development. 

however, a r e  n o t  known and, as a r e s u l t ,  t h e  ambignt a i r  q u a l i t y  remains 

u n q u a l i f i e d .  These d e f i c i e n c e s  i n  t h e  i n i t i a l  da ta  base were recognized 

The meteorology and m i c r o - c l i m a t e  o f  t h e  s p e c i f i c  KGRA s i t e s ,  

a t  t h e  f i r s t  KGRA workshop. A t  t h e  same t ime,  two key issues  arose con- 

c e r n i n g  a i r  q u a l i t y :  

( 1 )  The KGRAs a r e  g e o g r a p h i c a l l y  l o c a t e d  where l a c k  o f  a i r  
c i r c u l a t i o n  may*be a s e r i o u s  problem, should development 
proceed. 

( 2 )  A i r  p o l l u t i o n  i s  a p o t e n t i a l  p E b l e m  i f  hydrogen s u l f i d e  
-gas-e-s-a-re-pEsrntTdTt-di i l  u ted  through a i r  movement. * 

The s u b c o n t r a c t o r ' s  r e p o r t  denotes where a d d i t i o n a l  da ta  i s  needed and 

d iscusses s p e c i f i c  conerns o f  geothermal development a t  each KGRA. 

C l imate and Metero logy 

Table 5 summarizes t h e  s u b c o n t r a c t o r ' s  r e s u l t s  concern ing t h e  pre'serrt 

c l i m a t o l o g i c a l  and m e t e o r o l o g i c a l  1 i m i t a t i o n s  t o  geothermal development i n  

each KGRA. 

E x i s t i n g  Environmental  Date Base," suggest t h a t  t h e  e n t i r e  d a t a  base f o r  

a l l -  KGRAs i s  incomplete.  The second s e c t i o n  heading, "Adverse Weather . 

Condi t ions,"  c i t e s  p o t e n t i a l  extreme weather c o n d i t i o n s  w i t h i n  each KGRA. 

Checks under t h e  f i r s t  s e c t i o n  heading, "Adequacy o f  t h e  

Present knowledge o f  t h e  m i c r o - c l i m a t e  i n  t h e  KGRAs i s  g r o s s l y  

genera l i zed  and was c o l l e c t e d  by e x t r a p o l a t i n g  da ta  f rom t h r e e  main 

sources. Geotechniques concluded, i n  a l l  cases, t h a t  " I n  o r d e r  t o  be 

more p r e c i s e  and accurate,  m e t e o r o l o g i c a l  and c l i m a t i c . d a t a  should be 
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CLIMATE, METEOROLOGY, AND AIR QUALITY 

gathered direct ly  from each KGRA by establishing a sui table  recording a n d  

nionitoring system of instruments" (see Appendix A) .  

d a t a  base would probably be required t o  confirm the val idi ty  of extra- 

polated micro-cl imate d a t a  and recorded adverie weather conditions should 

be considered as potential damaging events. The need for  specific 

A s i te-specif ic  

additional information, however, will be use-specific. 

Air Qual i t y  

The existing a i r  quality information consti tutes an incomplete and  

biased d a t a  se t .  Micro-climate dataarenecessary to  supplement a i r  quali ty 

d a t a  in assessing problems for  specific geographic locations and specific 

uses. Emmissi,ons of particulate matter and hydrogen sulf ide,  for  example, 

could reach dangerous levels in valleys where a i r  stagnation resul ts .  

Four of the KGRAs are  located in valley regions where a i r  stagnation 

i s  intensified by conditions of fog and inversion. I n  order t o  determine 

the.degree of a i r  s t a b i l i t y  a t  each KGRA s i t e ,  a s i te-specif ic  d a t a  base 

i s  required. Depending upon the intended use, t h i s  may or may n o t  be 

a significant problem. 

Air quality d a t a  i s  inherently biased because i t  i s  collected near 

population centers or where industrial ac t iv i ty  predominates. Consequently, 

any extrapolation from th i s  data permits only broad estimates o f  the 

actual environmental conditions of the K ~ R A s .  

Geotechniques stated that  in areas where increased ac t iv i ty  proceeds 

(industrial  development, highway construction or simply population g r o w t h ) ,  

a corresponding increase in emmissions a t  both point and area source 

levels i s  also measured. 

included for  Elmore, Twin Fal ls ,  Valley and Washington counties in the 

A l i s t  of pollutants and point sources i s  
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subcontractor's report. 

complex interaction o f  regional a i r  masses t h a t  c i rculate  i n  partly 

random patterns. 

quality d a t a  should be questioned. 

The resultant a i r  quality o f  a l l  KGRAs i s  a 

Reliance on values extrapolated from one source o f  a i r  

1 
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KGRA 

P 
Iu 

Adequacy 
o f  t h e  E x i s t i n g  

Environmental 
Data 

Mountain 
Home 

Bruneau - 
C a s t l e  
Creek 
Area 

X 

X 

Crane 
Creek 

X 

Vulcan 1 

Adverse Weather Cond i t i ons  

- Occasional ,  moderate dus t  storms - Occasional  reco rd ings  o f  funne l  c louds  o r  tornados - D e s t r u c t i v e  winds a r e  ra re .  

Occasional, moderate dus t  storms o r  thunder  storms 

Occasional thunderstorms and h a i l  o f  l i t t l e  consequence 

- H a i l  up t o  one h a l f  i n c h  i n  d iameter  f a l l s  i n  t h i s  area. 
- S t rong v a l l e y  winds up roo t  t r e e s  i n  sha l low s o i l  t h a t  a r e  p o o r l y  anchored. 

Tab le  5 .  
Note: 

C l imate  and Meteorology - Sumnary of Concerns 
A check under "Adequacy o f  E x i s t i n g  Environmental  Data" i n d i c a t e s  
an incomplete data base. 



PART I1 ( C ) :  

SOILS 

Savage submitted a report on existing soil surveys and land use in- 
formation for  f ive KGRAs. A study of this nature was deemed necessary a t  
the f irst  geothermal workshop for  two reasons: (1) Limitations t o  geother- 
mal production imposed by either soi 1 properties or topographic character is t ics  
w i t h i n  each KGRA need t o  be documented by case and location; and ( 2 )  Current 
soil and water use practices tha t  confl ic t  w i t h  proposed development plans 
must be recognized before compromises and resolution measures a re  attempted. 

Table 6 summarizes Savage's soi l  study resul ts .  Priorit ized land and 
water uses a re  l i s t ed  for each KGRA under the second section heading, "Land 
and Water Use Conflicts". The reader may re fer  t o  Savage's paper for  a more 
detailed presentation of information summarized i n  the table .  

A t  the present time, the SCS is  attempting t o  complete a l l  county so i l  
surveys by 1983. Savage adds t h a t  only the SCS surveys contain adequate 
information from which resource l imitations should be assessed. 
Chugg surveys are  adequate for  determining i r r igab i l i t y  s ta tus  and broad land 
use planning. 

FS, BLM and 

Appendix C i s  an excerpt from Savage's report and i s  included 
t o  c la r i fy  the quali ty and completeness of s o i l  surviys -.-. m i n  - each - of the KGRAs. 

. -  __ . 

For a1 1 K G R A s  , physical 1 imi t a t ions  contributing to  potential soi 1 
erosion ex is t .  
so i l s  are shal low,  immature, and sparsely vegetated. 
frequently saturated throughout the year present l i m i t a t i o n s  t o  certain 
types of development. More specif ical ly ,  shal low,  stony so i l s  on steep 
slopes present potential topographic and drainage l i m i t a t i o n s  for the Crane 
Creek area. 
dominate w i t h i n  the permit boundaries. 
pan layers which i n h i b i t  percolation increasing surface runoff  potential .  
These K G R A s  may experience accelerated soi l  erosion rates and ,  ultimately, 
h i g h  turbidi ty  levels i n  ground and surface waters i f  developmental areas 
are  poorly located. 

Erosion hazard is associated w i t h  specific landforms where 
Topographic lows 

Vulcan so i l s  are  h ighly  erodable and steep slope gradients pre- 
Mountain Home so i l s  contain cemented 
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so1 LS 

i Land and water use patterns fo r  Bruneau 

and Mountain Home present possible confl ic ts  

(Figs. 8-12) .  Private lands are  largely i r r  

ut i l ized as rangeland for  livestock. A t  the 

Castle Creek, Crane Creek 

for  geothermal development 

gated and pub1 c lands a re  

Mountain Home KGRA, geothermal 

waters are presently harnessed by ranchers for  i r r igat ion use or residents 

for  space heating applications. The Idaho Department of Water Resources 

expects t o  publish more up-to-date.maps of land use soon. 

A major deficiency in a l l  KGRA soil  d a t a  bases i s  the lack o f  soil  

chemistry analysis by e i ther  laboratory tes t ing or f i e ld  investigation 

techn.iques. A detailed chemical analysis and description of soi l  types 

consti tutes a f a i r l y  complete soil  survey record upon which changes in 

soi l  character is t ics  can be evaluated. 
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U Urban and built-up l and  

@ Sur face  i r r i g a t e d  cropland 

AS S p r i n k l e r  i r r i g a t e d  cropland 

AL Non-irr igated cropland 

@ Rangeland 
@ Water and wet land 

OR Recrea t ion  - non-urban 

Figure 8. Mountain Home KGRA. SCS land use map, 1975. 
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so1 LS 

U Urban and b u i l t - u p  l a n d  

A1 S u r f a c e  i r r i g a t e d  c r o p l a n d  

AS S p r i n k l e r  i r r i g a t e d  c r o p l a n d  

UL N o n - i r r i g a t e d  c r o p l a n d  

R Rangeland 

W Water and we t l and  

OR R e c r e a t i o n  - non-urban 

F i g u r e  9. Bruneau KGRA. SCS l a n d  use map, 1975. 
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Urban and b u i  1 t - u p  1 and 

Surface i r r i g a t e d  crop1 and 

Sprinkler i r r i g a t e d  cropland 

Non-irrigated cropland 

Range1 and 

Water and wetland 
~ 

Recreation - nonyurban 



so1 LS 

and 

lpland 

F i g u r e  11. Crane Creek KGRA. SCS l a n d  use map, 1975. 
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c c 

KGRA 

Bruneau 

C a s t l e  
Creek 

Crane 
Creek 

Mountain 
Home 

Vulcan 
Hot 
Spr ings  

Land and 
Water 

Use 
C o n f l i c t s  

I r r i g a t e d  fa rm 
1 ands ( p r i  va te )  
and rangeland 
f o r  l i v e s t o c k  
( p u b l i c )  p resent  
c o n f l i c t s .  

I r r i g a t e d  fa rm 
lands  ( p r i v a t e )  
and rangeland 
f o r  l i v e s t o c k  
( p u b l i c )  p resent  
con f 1 i c t s  . 
Va l l eys  a r e  
u t i l i z e d  f o r  
fa rmland and 
t e r r a c e s  a r e  
d i  ssected. 

I r r i g a t e d  fa rm 
lands  ( p r i v a t e )  
and range1 and 
f o r  l i v e s t o c k  
( p u b l i c )  p resent  
$o!f f l is t i . -  - - - 
Geothermal r e -  
sources a r e  
used by 
ranchers  f o r  
i r r i g a t i o n  o r  
space hea t ing  
p resen t l y .  

S o i l  L i m i t a t i o n s  

Seneral : Shallow, 
immature , sparse1 y 
vegetated s o i l s  

I H i g h l y  erodable 

j 

PHYSICAL LIMITATIONS CONTRIBUTING TO EROSION 
~~ 

Topographic L i m i t a t i o n s  , Drainage L i m i t a t i o n s  

General :  Steep s lopes  1 General: p o o r l y  
' d ra ined,  r i v e r  bottoms 
1 and f l o o d  p l a i n s ;  
, cement pans 

Steep s lopes  Shal low, s tony  s o i l s  

Cemented, ca lcareous  
pan l a y e r s  i n h i b i t  per -  
c o l a t i o n  i nc reas ing  s a ~ u r a ~ e a - ~ o p o g r a p ~ i c - - - - - -  sur face  r u n o f f  p o t e n t i a l .  

lows p resen t  l i m i t a t i o n s  
t o  c e r t a i n  types o f  
geothermal development. 

0 t o  60% s lope 
g r a d i e n t  throuqh- 

S p e c i f i c  L i m i t a t i o n s  

i e a v i  l y  f o r e s t e d  

o u t  t h e  area 

Table 6. S o i l s  - Sumary o f  Concerns 



PART I1 ( D ) :  
HYDROLOGY AND WATER RIGHTS 

M i l l e r  and Warnick submi t ted a r e p o r t  on a v a i l a b l e  h y d r o l o g i c  and 
1 i  _ I  

hydrogeologic  da ta  f o r  a l l  KGRAs. 

hydro logy problems i s  i n d i c a t e d  as be ing  necessary f o r  severa l  reasons.. 

A genera l  knowledge o f  t h e  geothermal resource  i s  r e q u i r e d  as a b a s i s  t o  

f u r t h e r  understand eng ineer ing  des ign problems assoc ia ted  w i t h  p r o d u c t i o n  

and o v e r a l l  impacts on t h e  sur face environment.  For  example, development 

p lans cannot proceed u n t i l  fundamental ques t ions  a r e  answered such as 

those t h a t  f o l l o w :  

An adequate e v a l u a t i o n  o f  water  q u a l i t y /  

What i s / a r e  t h e  source(s )  o f  thermal waters and how l d n g  
can geothermal p r o d u c t i o n  be susta ined.  

What a r e  t h e  i n t e r - r e l a t i o n s h i p s  o f  h o t  f l u i d s ,  s u r f a c e  
waters  and sha l low ground water  systems? 

Are spent f l u i d s  bes t  disposed o f  by r e i n j e c t i o n  o r  d ischarge 
i n t o  sur face  waters? 

I s  a m o n i t o r i n g  network necessary t o  d e t e c t  t h e  ef 
f l u i d  i n j e c t i o n ?  

What uses a r e  bes t  supported by t h e  unique geochem 
q u a l i t y  o f  t h e  thermal waters? 

What e f f e c t s  w i l l  Idaho water  laws and r i g h t s  have 
development o f  t h e  resource? 

e c t s  o f  

c a l  

on t h e  

Sur face env i ronmenta l  impacts would i n c l u d e  t h e  e f f e c t s  o f  geothermal 

p r o d u c t i o n  on t h e  q u a n t i t y ,  q u a l i t y  and a v a i l a b i l i t y  o f  s u r f a c e  or ground 

waters  which s u s t a i n  f l o r a l ,  fauna l  and human communit ies. Hence, t h e  

h y d r o l o g i c  l i m i t a t i o n s  d iscussed i n  t h i s  s e c t i o n  i n t e r f a c e  p h y s i c a l  

concerns p r e v i o u s l y  d iscussed and sur face  env i ronmenta l  concerns t h a t  

f o l l o w .  
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HYDROLOGY AND WATER RIGHTS 

Table 7 summarizes Miller's-and Warnick's- resu'lts. 

dataare categorized in four ways under the f i r s t  heading as follows-- 

Existing hydrologic 

ground-water flow system, water balance, water quality and consumptive 

use d a t a .  With the exception of the d a t a  collected a t  Crane Creek, none 

of the hydrologic d a t a  from any of the f ive  KGRAsare considered complete. 

The second section heading, "Special Concerns," i s  subdivided into categories 

under which l imitations are l i s ted  with respect t o  water r ights  laws, 

water use confl ic ts ,  land use confl ic ts ,  environmental pollution or 

disturbance potential a n d  water chemistry. 

and Warnick's paper for  a more involved treatment of the l imitations l i s t ed  

in Table 7 (see Appendix A ) .  

The reader may refer  t o  Mil ler ' s  

Additional hydrologic and hydrogeological d a t a  are required t o  

adequately define the groundwater flow system, outline the water balance 

in a particular KGRA o r  adjacent basins, determine water quali ty for  

ground and surface waters o r  c la r i fy  consumptive water use patterns within 

a community. 

completed d a t a  base, a general knowledge of the geothermal resource can 

Ultimately, i f  each category above i s  represented by a 

.~ - _- ~ _ _  be obtained. 
% ,  

Adjudication o f  a l l  water r ights  (required for an en t i re  drainage 

basin) i s  necessary in each KGRA, with the exception of the Vulcan, 

prior t o  any consideration of development. 

and Bruneau KGRA's have established i r r igat ion practices t h a t  could 

present major water use confl ic ts .  Specific land use confl ic ts  are  

identified for  these same KGRA's in the summary table.  

Crane Creek, Castle Creek 

The location 

of water rights by permit number for  four KGRA's i s  i l lus t ra ted  in 

Figs. 13-16. 
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HYDROLOGY AND .WATER RIGHTS 

Geoth rmal development presents a possible threat  of environmental 

A t  Bruneau, aquifer pollution pollution or disturbance in three KGRAs. 

due t o  waste water disposal should be a concern. 

t h r o u g h  the permit boundary i s  currently being studied for  possible 

A stream t h a t  flows ' 

inclusion in 

environmenta 

of sensit ive 

Snake River. 

anadromous f 

value of the 

_ _ ~ ~  

the Wild and Scenic River System. 

i s t s  warn t h a t  development could threaten the extinction 

species i n  the Federal Birds o f  Prey Sanctuary along the 

Finally, the South Fork Salmon River supports a large 

sh population which direct ly  enhances the recreational 

Vulcan Hot Springs - Warm Lake area. A t  t h i s  location, 

A t  Castle Creek, 

thermal or chemical pollution of surface streams could endanger f i sh  I 

species o r  devalue the aesthectics.  Part I1 ( E ) ,  following discusses 

l imitations centered about the Federal Birds of Prey Natural Area. 
* .  

Reports of high fluoride contents in the ground waters of b o t h  the 

Bruneau and Castle Creek KGRAs require special a t tent ion.  If cooling 

operations a t  geothermal plants would tend t o  concentrate fluoride i n  

surface streams via disposal, there would be a measurable impact on a l l  

environmental elements. . 
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c 
Water 
Rights  
L i m i t a t i o n s  

c 
Water 
Use 
L i m i t a t i o n s  

ADEQUACY OF EXISTING HYDROLOGIC DATA 

Ad jud ica t i on  
o f  a l l  water 
r i g h t s  i s  
needed. 

A poss ib le  
v i o l a t i o n  may 
r e s u l t  o f  t he  
inst ream min i -  
mum flow law 
and water per- 
m i t  f o r  Power 
issued t o  
Idaho Power Co.. 
Ad jud i ca t i on  o f  
a l l  water r i g h t s  
i s  needed. 

Ad jud ica t i on  
of a l l  water 
r i g h t s  i s  
needed. 

-----__---_____ 

Ad jud ica t i on  
of a l l  water  
r i g h t s  i s  
needed. 

Major con- 
f l i c t s  w i t h  
establ ished 
i r r i g a t i o n  
a c t i v i t y  

Major con- 
f l i c t s  w i t h  
establ ished 
i r r i g a t i o n  
a c t i v i t y  

Major con- 
f l i c t s  w i t h  
establ ished 
i r r i g a  t i o n  
a c t i v i t y  

M i n i m 1  
c o n f l i c t  
w i t h  estab- 
I i shed  
i rri ga t i o n  
a c t i v l t y  

e f i n l t i o n  
f Ground 
a te r  Flow 

X 

X 

Ou t l i ne  of 
t he  Water 
Balance 
i n t o  the  
KGRA o r  
adjacent 
drainage 
Basins 

X 

X 

X 

X 

Water 
Q u a l i t y  
Data f o r  
Ground 
and 
Surface 
Waters 

X 

Mater 
Use 
L im i ta t i ons  

Envia on- 
mental 
L i m i t a t i o n s  

peci f i c  
im i ta t i ons  

Consumptive 
Water Use 
Data 

X 

KGRA 

U.S.D.D. 
gunnery 
range 

3runeau 

:ast le  
:reek 

:rane 
:reek 

Aqu i fe r  
pol 1 u t i o n  
due t o  waste 

This  area i s  
under study 
f o r  i n c l u s i o n  
i n  the  Nat- 
i ona l  Wi ld  
and Scenic 
River  System. 

Environmental 
d is turbance 
of t h e  Federal 
B i rds  o f  Prey 
Sanctuary along 
the  Snake R ive r  

!!:e???!-----  

i g h  f l u o r i d e  
m t e n t  o f  
round waters 

i gh  f l uo r ide  
m t e n t  o f  
round waters 

proposed 
Swan F a l l s -  
Zuffey Power 
p ro jec t  on 
the Snake 
Q i v e r  

X X 

VI 
P 

Proposed 
nul t ipurpose 
iam a t  the  
;a1 loway S i t e  
i n  the  Weiser 
l i v e r  

X X 

X 

l oun ta in  
iome 

lu lcan 
i o t  
i p r i ngs  

X X 

Environmental 
d is turbance t o  
streams t h a t  
support anadro- 
mous f i s h  popu- 
l a t i o n  

The Vulcan Hot 
Spr ing and Warm 
Lake areas sup- 
Port  much re -  
c rea t i ona l  
a c t i v i t y  . 
Geothermal 
development 
may decrease 
the aes the t i c  
value of  t h i s  
area. 

- _ _ _ _ _ _ _ _ _ _ _ _ _ _  

-_-------___ 

Water r i g h t s  
downstream 
of the KGRA 
boundary must 
considered. 

X X X X 

Table 7.  
Note: 

Hydrology - S m r y  o f  Concerns 
A check below any o f  the four hydro log ic  data categor ies i nd i ca tes  
t h a t  t he  data base i n  quest ion i s  incomplete. 



HYDROLOGY AND WATER R I G H T S  

55. 

Figure 13. Location map for known water r ights i n  the 
v i c in i ty  of the  Mountain Home KGRA area.  



HYDROLOGY AND WATER R I G H T S  

Figure 14. Location map for water rights i n  the 
Bruneau KGRA area and v ic in i ty .  
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Figure 15. Location map for known water rights 
i n  the Crane Creek KGRA. 
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HYDROLOGY AND WATER RIGHTS 

Figure 16. Location map f o r  known water r ights 
i n  the v i c i n i t y  o f  the  Vulcan Hot 
Spr ings  KGRA area.  



PART I 1  (E):  

TERRESTRIAL ECOLOGY AND THE FEDERAL BIRDS OF PREY SANCTUARY 

Jorgensen and Johnson gathered and syn thes ized a v a i l a b l e  t e r r e s t r i a l  

env i ronmenta l  da ta  f o r  t h e  f i v e  KGRAs. A key concern t h a t  evolved a t  t h e  

f i r s t  geothermal, workshop was t o  g a t h e r  s u f f i c i e n t  e c o l o g i c a l  da ta  upon 

which management d e c i s i o n s  would be based. 

da ta  base, an e c o l o g i c a l  s tudy  was designed t o  i n v e n t o r y  t h e  t e r r e s t r i a l  

I n  o r d e r  t o  e s t a b l i s h  th is  

communit ies dominat ing each KGRA. 

and h a b i t a t s  s u b j e c t  t o  s e r i o u s  impact would be noted and g i v e n  s p e c i a l  

From t h i s  da ta  se t ,  s e n s i t i v e  species 

c o n s i d e r a t i o n  i n  p l a n n i n g  s t r a t e g y .  

Table 8 summarizes Jorgensen's  and Johnson's r e s u l t s .  The f i r s t  and 

second s e c t i o n  heading l i s t ,  r e s p e c t i v e l y ,  t h e  h a b i t a t  c l a s s i f i c a t i o n  

and species des ignated o f  s p e c i a l  concern f o r  each KGRA. Under t h e  t h i r d  

s e c t i o n  heading, "Other Concerns and Recommendations" a synopsis  o f  

problems assoc ia ted  w i t h  each KGRA and general  assessments a r e  c i t e d .  

The reader  may r e f e r  t o  t h e  s u b c o n t r a c t o r s '  paper f o r  a d e t a i l e d  d i s -  

cuss ion  o f  m a t e r i a l  summarized i n  t h e  t a b l e  (see Appendix A). 

One t h i r d  o f  t h e  C a s t l e  Creek p e r m i t  area over laps  t h e  Federal  

B i r d s  o f  Prey Natura l  Area. 

i n  h i g h  i n a c c e s s i b l e  c l i f f s  a long t h e  Snake R i v e r .  

h a b i t a t  suppor ts  an immense food c h a i n  which, i n  t u r n ,  suppor ts  t h e  

b i r d s  o f  prey.  

The sanctuary houses 284 p a i r s  o f  b i r d s  

The Sage Brush 

E x i s t i n g  s t u d i e s  t h a t  a t tempt  t o  determine s e n s i t i v e  spec ies '  

t o l e r a n c e  t o  i n v a s i o n  o f  h u n t i n g  and n e s t i n g  t e r r i t o r i e s  can o n l y  be 

o f  p a r t i a l  va lue  i n  assessing impacts o f  development on KGRA areas. 

I f  t h e  food b a s e > i s  n o t  e f f e c t e d  by produc t ion ,  then t h e  n e s t i n g  
> 
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TERRESTRIAL ECOLOGY AND THE 
FEDERAL BIRDS OF PREY SANCTUARY 

> s i t u a t i o n  should n o t  change. Depending on t h e  p r o x i m i t y  o f  n e s t i n g  ground 

t o , c o o l i n g  towers,  n o i s e  may o r  may n o t  be a f a c t o r  i n  causing a d i s t u r b a n c e  

of t h e  s t a b l e  environment. 

Perhaps t h e  g r e a t e s t  impact upon t h i s  area w i l l  be opening up 

ad jacent  areas f o r  geothermal development. 

White recommended t h a t  a f i f t e e n  k i l o m e t e r  b u f f e r  s t r i p  be e s t a b l i s h e d  

on e i t h e r  s i d e  o f  t h e  r i d g e  t h a t  p a r a l l e l s  t h e  Snake R i v e r ' t o  a l l e v i a t e  

t h e  p o s s i b i l i t y  o f  any s e r i o u s  impacts on t h e  ecosystem. Jorgensen and 

Johnson added t h a t  t h e  p r e s e n t  proposed boundar ies o f  t h e  C a s t l e  Creek 

and Bruneau KGRAs should' be re -eva lua ted  t o  ease impact on t h e  t e r r e s t r i a l  

ecology. 

A r e d u c t i o n  o r  a l t e r a t i o n  i n  e x t e n s i v e  r i p a r i a n  h a b i t a t s  w i t h i n  t h e  

KGRAs c o u l d  l i m i t  game and non-game species popu la t ions .  A d d i t i o n a l  i n -  

f o r m a t i o n  i s  needed t o  c l a r i f y t h e  s t a t u s  o f  des ignated s e n s i t i v e  species 

b e f o r e  development begins.  Key specibes should be adequate ly  p r o t e c t e d .  
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Species of Special Concern 

KGRA Location 

Cast le  
Creek 

Bruneau 

Mountain 
Home 

Crane 
Creek 

Vu1 can 

Area occupies much 
of the limited 
S a l t  Desert S h r u b  

area overlaps the  
Snake River Birds 
of Prey Natural 
Area. 

Area occupies a 
f rac t ion  of the 
t a l l  sage brush  
habi ta t .  

Area i s  located 
e n t i r e l y  within the 
t a l l  sagebrush 
habi ta t .  

Area i s  located 
w i t h i n  the t a l  1 
sagebrush habi ta t .  

Area is  located 
on a wet meadow 
habi ta t ,  

Plant 

- A Stragalus 
Mu1 fordiae 
"Eli lk-vetch" 

Same as above 

Primula 
cusickiana 
" P r i mro se " 

Animal 

Chukar, Prar ie  
Falcon, Peregrine 
Falcon, Bald 
Eagle, Osprey and 
over-wintering 
water foul .  

Same a s  above 

Mule Deer, 
Sage Grouse 

Mule Deer, 
Pronghorn, 
Cal i fornia  
Quail, Chukar 
White-faced I b i s ,  
Idaho Ground 
Squirrel and 
over wintering 
fowl. 

Elk 

Other Concerns and Recommendations 

A reduction in extensive r ipar ian vegetation habi ta t  
could l i m i t  game and non-game species; population. 
Present proposed boundaries of the Cast le  Creek and 
Bruneau KGRAs should be re-evaluated t o  ease impact 
on the  t e r r e s t r i a l  ecology. 

Same as  above 

Consideration must be given t o  the  reduction in  Mule 
Deer and Sage Grouse populations i f  the habi ta t  i s  
a l te red  extensively. 

Additional information i s  needed t o  c l a r i f y  the s t a t u s  
of the  White-faced Ib is  and the Idaho Ground Squirrel 
before development begins. 
maintained by extensive r ipar ian  vegetation should be 
adequately protected. 

Key species! populations 

Developing the  KGRA imposes a ser ious r i s k  on reducing 
Elk numbers because i t  d i s turbs  a major calving ground. 
Mule Deer migration and Chinook Salmon breeding may 
a l so  be disturbed. 

Table 8. Terrestr ia l  Ecology and Birds of Prey - 
Summary of Concerns 



PART 11 ( F ) :  
HERITAGE RESOURCES 

A review was conducted of  the cu l tura l  and natural  heritage resource 

d a t a  relevant t o  the f i v e  KGRAs under study by Knudson and Pfaff.  

ment of any kind powered by geothermal energy could adversely impact 

heritage resources i f  s i t e s  remain undocumented. Therefore, i t  i s  mandatory 

t h a t  these non-renewable heritage resource s i t e s  be located and evaluated 

prior t o  the  disturbance of any ground i n i t i a t e d  by development a c t i v i t y .  

Develop- 

I 

Table 9 summarizes the overview of ex is t ing  heritage resource data 

bases within each KGRA. Heritage resources a r e  categorized i n t o  three  

groups: paleontological , p r e h i s t o r i c a l ,  and h is tor ica l  data.  W i t h  the  
I %  

exception of h i s tor ica l  data col lected w i t h i n  the  Vulcan KGRA, the 

cul tural  and paleontological data avai lable  f o r  a l l  KGRAsare inadequate 

allow a comprehensive assessment of development impacts upon them. 

This i s  demonstrated by the checks under the f i r s t  section heading 

"Adequacy of E x i s t i n g  Heritage Resource Data." 

can be developed only a f t e r  inventory d a t a  are  made avai lable .  

the l imi ta t ion  headings, documented or  hypothesized l o c a l i t i e s  o f  pale- 

ontological ,  prehis tor ical  and h is tor ica l  s i t e s  a r e  l i s t e d .  The reader 

may r e f e r  t o  Knudson's and P f a f f ' s  paper f o r  a more involved treatment 

of the information presented i n  Table 6 (see Appendix A ) .  

~- - .  - 
An impact evaluation 

Under 

Fossi l - r ich Pliocene and Pleistocene beds a r e  exposed a t  cer ta in  

known l o c a l i t i e s  i n  Southwest Idaho and additional exposures may outcrop 

within KGRA boundaries. Most KGRAs have been heavily exploited i n  the 

v i c i n i t y  of hot springs by human groups (especial ly  various Indian 

c u l t u r e s )  f o r  over 10,000 years.  W i t h i n  the  past 200 years ,  Euroamericam 

62. 



HEKITHGE RESOURCES 

(fur traders, miners, emigrants, etc.) have either homesteaded or traveled 

through the KGRAs - as evidenced by residential remnants. In the light 

tional field reconnaissance in a1 1 of th 

KGRAs 

s information, the need for add 

is definitely indicated. 

k 

, 

6 3 .  
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\CY OF EXISTINI 
;E RESOURCE DA' 

P reh is to r i c  
Oata 

-~ 
AOE 

HER1 

Paleonto- 
1 og i c a l  
Oata 

X 

X 

l a t a  

Molluscan, p l a n t  and 
ve r teb ra te  fauna a re  
preserved i n  the  Chalk 
H i l l s ,  Glens Ferry, and 
Bruneau Formations 

lomesteads. e a r l y  schools 
)r  community s t ruc tu res  
nay occur i n  t h i s  KGRA. 

Olsen found over 200 
c u l t u r a l  s i t e s  i n  the 
Bruneau Canyon i n  1937 
( the records a re  unpub- 
l i s h e d  and l o s t )  and a 
small camp s i t e  a t  t he  
southern KGRA border was 

Shoshoni w in te r  v i l l a g e s  
and camps were most l i k e l y  
establ ished a t  Hot Springs 

A survey unearthed 173 pre-  
h i s t o r i c  s i t e s  ad jacent  t o  
t o  the  KGRA t h a t  date t o  
10.000 years. 

L i t h i c  resource s i t e s  and 
la rge  v i l l a g e  s i t e s  i n  the  
Snake R ive r  Canyon suggest 
a r i c h  p r e h i s t o r i c  data base 

The canyon-plateau-uplands 
reg ion i s  be l i eved  t o  have 
supported p r e h i s t o r i c  c u l -  

Mixed groups o f  Shoshoni and 
N. Pa iu te  occuppied t h i s  area. 

ve r i f i ed ,  - - - - - - - - 

??_the-wel!er?_KGRA_barderl 

u?l!h!?-lhe-KG!!Al-~~-------~- 

turel._from-aooo_re~rl.-~~~~-- 

wneau 

a s t l e  
reek 
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Euroamericans t rave led  and 
homesteaded a long the  South 
Route of  t he  Oregon T r a i l  which 
runs a long the  northwest-south- 
east l eng th  of t he  KGRA. The 
3regon T r a i l  i s  rece iv ing  Fed- 
e ra l  i d e n t i f i c a t i o n  f o r  preser-  

Grand View and C l a r k ' s  f e r r i e s  
operated w i t h i n  the KGRA. 

E!!?!: ......................... 

F o s s i l - r i c h  Pl iocene and 
Ple is tocene deposi ts  ( i n -  
c lud ing  f o s s i l  horse 
assemblages o f  t he  
Hagerman sec t i on  are 
p o t e n t i a l l y  found i n  t h i s  
KGRA and adjacent  areas. 

X 

rane 
reek 

X 

Folsom p r o j e c t i l e  p o i n t s  
dated t o  10.900 years ago 
a t t e s t  t o  a c u l t u r a l  t ime  
depth throughout the  KGRA 
and v i c i n i t y .  A r t i f a c t s  
i nc lud ing  Midvale complex 
ma te r ia l s  (4,000-7,000 years)  
and s i m i l a r  Sangler s i t e  
remains (600 years)  may be 

Nez Perce and Shoshoni 
Ind ians e x p l o i t e d  the lower 
Weiser Val l e y .  

eresect-heye, _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  

H i s t o r i c  archeologica l  and 
a r c h i t e c t u r a l  resources a re  o f  
great  v a r i e t y  and p o t e n t i a l  o f  
s ign i f i cance  i n  t h i s  area. 

Upper Miocene faunal r e -  
mains i n  the  Payette 
Formation a r e  used as 
l i t h o l o g i c  con tac t  des ig-  
na t i on  fo r  t h e  Columbia 
Plateau bedded sequence. 

X 

Although the  data base i s  
undeveloped, foss i  1 - r i c h  
formations i n  t h i s  KGRA 
a re  u n l l k e l y  t o  be found 
based on t h e  type o f  bed- 
rock. 

Perennial streams and h o t  
spr ings may have supported a - few c u l t u r a l  groups i n  the  

The KGRA was exp lo i t ed  by the  
Shoshoni Ind ians and c u l t u r a l  
ma te r ia l s  i n d i c a t e  11,000 
years o f  human use o f  t h i s  
area. 

!rea, - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Travel  rou tes  such as t h e  Oregor 
T r a i l  and Kel ton Road suggest 
t h a t  t h i s  area has been a popul i  
t r a f f i c  cross ing.  Remnants o f  
r e s i d e n t i a l  s i t e s  and home- 
s teading in the area may be 
minimal though. 

ounta in  
ome 

u l can  
o t  
p r i ngs  

X X X 

Two p r e h i s t o r l c  l i t h i c  
sca t te rs  discovered i n  dense 
vegetat ion suggest t h a t  more 

Nez Perce and Shoshoni ex- 
S l o i t a t i o n  o f  t h i s  area i s  

Evidence suggests t h a t  t h e  
KGRA has been exp lo i ted  by 
human aoDulatlon 10.000 Years 

?!res-!re-ere~!?L _ _ _ _ _ _ _  _ _ _ _  

er!bab!el _ _ _ _ _ _ _  ________- - - - -  

Although the  data base 
i s  undeveloped, the  
p o t e n t i a l  f o r  producing 
s i g n i f i c a n t  remains i s  
low due t o  the  nature o f  
t he  rock type i n  the  
KGRA . 

I m *I 
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Table 9. 
Note: 

Her i tage Resources - Swrmary o f  Concerns 
A check appearing under "Adequacy o f  E x i s t i n g  Her i tage Data" 
i nd i ca tes  the present data base i n  incomplete. 



PART I 1  (G): 

SOCIOECONOMIC CHARACTERISTICS 
___. - 

An i n v e n t o r y  and e v a l u a t i o n  o f  t h e  e x i s t i n g  socio-economic da ta  

t h e  ten-county Southwest Idaho r e g i o n  was conducted by Lewis & Assoc 

T h i s  was r e q u i r e d  because a p p r a i s a l s  o f  a g r i c u l t u r a l  and p o p u l a t i o n  

f o r  

a t e s .  

impacts subsequent t o  geothermal development a r e  meaningless u n t i l  t h e y  

can be r e l a t e d  t o  b a s e l i n e ,  s i t e - s p e c i f i c  data.  

s tudy  was t o  recommend a s t r a t e g y  f o r  p r o v i d i n g  a r e l i a b l e  and complete 

da ta  s e t  upon which p r o j e c t e d  impacts and comparisons c o u l d  be based. 

One o b j e c t i v e  of  t h i s  

. -- 

I n  

a d d i t i o n ,  t h e  scope o f  t h e  s tudy  y i e l d s  i n s i g h t  i n t o  t h e  genera l  soc io -  

l o g i c a l  and economic c h a r a c t e r i s t i c s  o f  t h e  reg ion .  

Table 10 summarizes t h e  r e s u l t s .  The f i r s t  s e c t i o n  heading, 

"Adequacy o f  E x i s t i n g  Socioeconomic Data," s p e c i f i e s  areas i n  which 

demographic da ta  a r e  l a c k i n g ,  as i n d i c a t e d  by a check. 
_____. - 

R e s t r a i n t s  t o  

development imposed by inadequacies o f  p u b l i c  s e r v i c e s  and o t h e r  

demographic f a c t o r s  a r e  l i s t e d  under "General L i m i t a t i o n s . "  The reader  

may r e f e r  t o  t h e  o r i g i n a l  r e p o r t  f o r  a more d e t a i l e d  d i s c u s s i o n  o f  

i n f o r m a t i o n  presented i n  t h e  summary t a b l e  (see Appendix A). 

The subcont rac tor  concludes t h a t  t h e  e x i s t i n g  socioeconomic da ta  

however , a d d i t i o n a l  da ta  

KGRAs would be va luab le .  

n t h e  educat 

Lewis s t a t e s  

base i s  adequate t o  beg in  env i ronmenta l  impact s t u d i e s .  Whi le p r o j e c t i o n s  

o f  popula-t ion,  l a b o r  f o r c e  and employment may be regarded as e x c e l l e n t ,  

on and h e a l t h  care  f i e l d s  f o r  a l l  

t h a t  "Data p e r t a i n i n g  t o  t h e  . 

what ou tda ted  b u t  appears 

1 t r a d e  and s e l e c t e d  

socio-economic s t r u c t u r e  o f  t h e  KGRAs 

. t o  be more than adequate." For  examp 

s some 

e, f e t a  
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SOCIOECONOMIC CHARACTER1,STIC.S 

~ - 

services data are more than six years old, but the supply of goods and 

services is projected to increase directly as demand rises in accordance 

with development. 

Comprehensive and current data on housing quality, availability and 

costare unavailable for Southwest Idaho. Agricultural land uses within 

the KGRA vicinities need to be inventoried. A general survey of the 

housing situatjon and an inventory of both agriculture and land use 

activity within the KGRA vicinities are merited. 

For most areas in Southwest Idaho, a major geothermal development 

. could cause a shift away from a rural, nonmanufacturing environment. 

Significant retraining and cultural adaptation demanded by such a labor 

shift would precipitate some problems. 

significant because the pace and magnitude of changes will be relative 

These problems are not considered 

to the size of the local communities involved. 

In conclusion, it is recommended that no additional demographic 

data be collected, but that gaps in the existing data base be completed 

at the time that impact studies are made. 
I 
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Population I 

Labor Force 

c 

Population data f o r  the p r inc ipa l  centers i s  outdated. 

Counties w i th  low t o t a l  unemployment numbers may have a d i f f i c u l t  
t ime meeting the labor demands of a new industry.  

Adequacy of 
Exist ing 
Socioeconwnic 
Data 
Concerning : 

Wholesale Trade 

Selected Services 

Manufacturing 

Income D i s t r i b u t i o n  
Data 

Agr i cu l tu re  

Mining 

General L im i ta t i ons  

population changes i n  an-impact assessment. 

Wholesaling i s  general ly concentrated i n  urban areas. 
a c t i v i t y  a t  the county o r  regional  l eve l  i s  l im i ted .  

Rural areas o f f e r  a l i m i t e d  number and range o r  se lec t i ve  service. 

The a c t i v i t y  i s  l a r g e l y  concentrated i n  Ada and Canyon Counties. 
from a r u r a l - a g r i c u l t u r a l  t o  a non-rural-manufacturing cu l tu re  w i l l  not  be 
wi thout problems. 

Dwyhee and Washington Counties are characterized by a high percentage of 
f am i l i es  below the poverty l i n e .  
average income area i n  a below average income state.  
could have a d i f f e r e n t i a l  impact on d i f f e r e n t  income groups. 

Ag r i cu l tu ra l  land resources and u t i l i z a t i o n  are challenged by geothermal 
development. Specific land uses i n  the v i c i n i t y  o f  the KGRAs need t o  be 
inventor ied.  The off-farm labor a c t i v i t y  of farmers impacted by geothermal 
development must be considered. Data c o l l e c t i o n  i s  necessary t o  discern 
whether farmers are interested i n  i n d u s t r i a l  jobs o r  seeking occupational 
change. 

Data on wholesale 

- 
A s h i f t  

The study region i s  considered a below- 
Geothermal development 

Health Care 

Land Use 

Recreation 

I Economic Structure 1 
EmDl Ovmen t I 

~ 

Data c o l l e c t i o n  e f f o r t s  should be aimed a t  i d e n t i f y i n g  speci f ic  locai tons of  hospi ta ls 
and doctor 's o f f i c e s  i n  the v i c i n i t y  of the KGRAs. 

Leasing o f  land fo r  geothermal development w i l l  r equ i re  environmental impact statements 
and permits from environmental agencies. 

I Re ta i l  Trade 
~~ 

Several counties i n  the study region have r e l a t i v e l y  few r e t a i l  I establishments. Ex i s t i nq  r e t a i l  capaci tv must be re la ted  t o  Potent ia l  

The Public Sector 

Public Finance Data 

1 Education S i g n i f i c a n t  i n d u s t r i a l i z a t i o n  can lead t o  large impacts on the area's education 1 system. 
~~ 

Crime I I There i s  a chance tha t  the crime r a t e  w i l l  increase w i th  s ign i f i can t  i n d u s t r i a l i z a t i o n .  
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PART 111: 
G E N E R A L  CONCLUSIONS 

1 )  Additional environmental d a t a  should be collected t o  f i l l  in the 

gaps of the existing d a t a  base a t  the time when the type of development 

a t  each KGRA i s  known. 

2 )  Potential land and water use confl ic ts  should be resolved a f t e r  

water r ights  are adjudicated and an investigation of land ownerships 

i s  conducted within each KGRA v ic ini ty .  

Funds should be allocated t o  support a study which researches 3)  

a long-term monitoring strategy to assess surface and subsurface en- 

vironmental impacts. 

4) A resource conservation strategy discussed a t  the second 

geothermal workshop i s  outlined as follows: 

Step 1 :  Define and establish a re l iab le ,  s i te-specif ic  d a t a  
base for  each KGRA. 

Step 2:  Define a l l  legal problems and resource use l imitations 
encountered a t  the physical, hydrological, and  surface 
environmental levels of geothermal production. 

Step 3: Establish the kind (type and s i ze )  of development t o  be 
supported by geotherm,al resources. 

Step 4:  A complete reconnaissance survey a t  various scales for  
natural and cultural resources would be merited in the 
development areas; n o t  limited t o  j u s t  permit boundaries. 

Step 5: Details of resource conservation should be discussed 
between concerned parties and  effect ive manpgement 
decisions should evolve through such a meeting. 

Solutions t o  proposed problems and special concerns can be overcome given 

the cooperation of a l l  involved par t ies  and  a well planned resource 

conservation strategy. 
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. _  

GENERAL CONCLUSIONS 

5 )  Because the K G R A ' s  are a rb i t r a r i l y  defined based upon  over- 

l a p p i n g  development in te res t s ,  and  n o t  necessarily because of specific 

inherent resource potential ,  studies beybnd those borders should be 

encouraged. 

I 
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APPENDIX B 
i 

/ \  

(The following material i s  excerpted from: "Survey of Environmental Regu- 

lations Applying to  Geothermal Exploration, Development, and  Use," 

WAPORA, Inc. ,  Washington, D . C . ,  Feb., 1978. 245 pp .  -- EPA Report No. 

EPA-600/7-78-014; NTIS Accession No. PB 281023.) 

****************** 

Federal Geothermal Leasing and Development Program 

ENVIRONMENTAL PROVISIONS OF LEASES 

I n  accord with a Memorandum of Understanding among the BLM, USGS, and 
the Fish and Wildlife Service, an internal document, the Bureau of Land 
Management, in cooperation with the Geological Survey, formulates the general 
requirements of geothermals leases and issues special s t ipulat ions,  as 
necessary, which often are  concerned with environmental protection. The 

BLM i s  responsible for  monitoring for  compliance with environmental pro- 
tection requirements outside the operating area and the USGS examines 
operation t o  insure compliance. This function i s  carried o u t  by the USGS 
Supervisorwhose duties are  established by the regulations. He i s  a 
representative of the Secretary subject t o  the direction and supervisor 
authority of the USGS. He also issues orders t o  operators for  remedial 
action. 

The broad  requirement for  compliance with a l l  applicable federal;  
s t a t e ,  and local environmental standards in the geothermal regulations i s  
discussed above in Section 11. However, in addition t o  any action required . 

by the standards, the lessee i s  ordered by the BLM regulations t o  take the 
following specific actions: 

1 .  Pesticides and herbicides. The lessee shall comply with a l l  rules 
issued by the Department of the Inter ior  and the Environmental Protection 
Agency pertaining t o  the use of poisonous substances on public lands. 

2.  Water pollution. The  lessee sha l l  conduct lease operations a n d  
maintenance in accordance with federal and s t a t e  water quality standards 
and pub1 ic  health and safety standards, and applicable local water 
quality standards and public health and safety standards. 
shall n o t  be released into any surface waters or underground waters. 
Reinjection,of waste geothermal f luids  into geothermal or other suitable 

aquifers i s  t o  be managed in accord with the lessee 's  plan o f  operation. 

Toxic materials 

3. Air pollution. The lessee shall control emissions from operations 
in accordance with federal and s t a t e  a i r  quality standards and  applicable 
local a i r  qual i t y  standards. 
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4. Eros ion  c o n t r o l .  The lessee s h a l l  m in imize  d i s t u r b a n c e  t o  vegeta- 
t i o n ,  dra inage channels,  and stream banks. The lessee s h a l l  employ such s o i l  
and resource c o n s e r v a t i o n  and p r o t e c t i v e  measures on t h e  leased lands as t h e  
Superv isor  deems necessary.  

5. Noise c o n t r o l .  The lessee s h a l l  c o n t r o l  n o i s e  emissions f rom opera- 
t i o n s  i n  accordance w i t h  f e d e r a l  and s t a t e  n o i s e  emiss ion s tandards and a p p l i -  
c a b l e  l o c a l  n o i s e  emiss ion standards.  

6. S a n i t a t i o n  and waste d i s p o s a l .  The lessee s h a l l  remove o r  d ispose 
o f  a l l  waste m a t e r i a l  generated i n  connect ion  w i t h  t h e  e x p l o r a t i o n ,  develop- 
ment, p r o d u c t i o n ,  and t r a n s p o r t a t i o n  o p e r a t i o n s  i n  a manner s e t  f o r t h  i n  t h e  
approved p l a n  o f  o p e r a t i o n .  

7. Land subsidence, se ismic a c t i v i t y .  The lessee s h a l l  t a k e  precau- 
t i o n s  necessary t o  min imize l a n d  subsidence o r  se ismic a c t i v i t y  which c o u l d  
r e s u l t  f rom p r o d u c t i o n  o f  geothermal resources and t h e  d i s p o s a l  of waste 
f l u i d  where such a c t i v i t y  c o u l d  damage o r  c u r t a i l  t h e  use o f  t h e  geothermal 
resources o r  o t h e r  resources, o r  o t h e r  uses o f  t h e  l a n d  and t a k e  such measures 
as s t i p u l a t e d  t o :  (1 )  m o n i t o r  o p e r a t i o n s  f o r  l a n d  subsidence and f o r  se ismic  
a c t i v i t y ;  and ( 2 )  m a i n t a i n  and, when requested, make a v a i l a b l e  t o  t h e  l e s s o r ,  
records  o f  a1 1 m o n i t o r i n g  a c t i  v i  t i e s  . 

8. A e s t h e t i c s .  The lessee s h a l l  t a k e  a e s t h e t i c s  i n t o  account i n  t h e  
p lann ing ,  des ign,  and c o n s t r u c t i o n  o f  f a c i l i t i e s  on t h e  leased premises. 

9. F i s h  and W i l d l i f e . .  The lessee s h a l l  employ such measures as a r e  
deemed necessary t o  p r o t e c t  f i s h  and w i l d l i f e  and t h e i r  h a b i t a t .  

10. A n t i q u i t i e s  and h i s t o r i c a l  s i t e s .  The lessee s h a l l  conduct a c t i v  
t i e s  on d iscovered,  known o r  suspected a r c h a e o l o g i c a l ,  p a l e o n t o l o g i c a l ,  o r  
h i s t o r i c a l  s i t e s  i n  accordance w i t h  lease terms o r  s p e c i f i c  i n s t r u c t i o n s .  

11. R e s t o r a t i o n .  The lessee s h a l l  p r o v i d e  f o r ,  t h e  r e s t o r a t i o n  of  a l l  

The USGS r e g u l a t i o n s  do n o t  r e f e r e n c e  l o c a l  environmental  c o n t r o l  r e -  

d i s t r u b e d  l a n d s  i n  an a p p r o v e d  m a n n e r .  

quirements a t  t h e  BLM document does. Because o f  t h i s  d i s t i n c t i o n ,  a lessee 
may be c o n f r o n t e d  w i t h  a s i t u a t i o n  i n  which t h e  s t i p u l a t i o n s  t o  h i s  l e a s e  
r e f e r e n c e  and i n c o r p o r a t e  a p p l i c a b l e  l o c a l  standards which a r e  preempted by 
omiss ion i n  t h e  USGS o p e r a t i n g  r e g u l a t i o n s .  I n  a d d i t i o n ,  a l though t h e  
Superv isor  i s  a u t h o r i z e d  t o  i s s u e  more s t r i n g e n t  standards than t h e  e x i s t i n g  
ones, i t  i s  n o t  inconce ivab le  t h a t  t h e  l e a s e  may c o n t a i n  more r e s t r i c t i v e  
s t i p u l a t i o n s  than t h e  S u p e r v i s o r ' s  o r d e r .  GRO Orders,  d e f i n e d  and descr ibed 
below, o f f e r  a v e h i c l e  f o r  m i n i m i z i n g  p o t e n t i a l  problems generated by t h e  
minor  d i f f e r e n c e s  between t h e  BLM leases and USGS o p e r a t i n g  requi rements.  
a d d i t i o n  USGS has t h e  a u t h o r i t y  t o  i n s e r t  s i t e - s p e c i f i c  s p e c i a l  pos t - lease 
c o n d i t i o n s  i n t o  t h e  lease.  

I n  

The p l a n  o f  o p e r a t i o n ,  which must be approyed by bo th  USGS and BLM, r e -  
q u i r e s ,  among o t h e r  t h i n g s ,  a d e t a i l e d  p r e s e n t a t i o n  o f  t h e  l a y o u t  o f  opera- 
t i o n s  and n a r r a t i v e  d e s c r i p t i o n s  o f  proposed measures t o  be taken t o  implement 
t h e  above l i s t  o f  environmental  a c t i o n s .  I n  a d d i t i o n ,  t h e  p o s i t i o n  o f  mud 
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tanks, reserve p i t s  , cooling towers , pipe racks , e t c . ,  are prescribed. 
separately re la te  t o  water and a i r  pollution control and  noise abatement. 

These 

Monitoring is  required for  one year prior t o  production to  develop baseline 
data on existing a i r  and water qual i ty ,  noise, seismic and land subsidence 
a c t i v i t i e s ,  and ecological systems of the leased land (30 CFR, Section 270.3 
( k ) ) .  

A sample BLM geothermal resources lease i s  shown in Appendix F.  I t  wil 
be seen t h a t  the lease does not specif ical ly  incorporate the compliance lan- 
guage of the regulations, although Section 14 could hardly be more specif ic  
in requiring protection of the environment i n  t h a t  a l l  mitigating actions 
required by BLM shall be taken t o  prevent a l l  the types o f  environmental 
degradation enumerated above. 
subject only t o  the discretion of BLM i n  s t ipulat ing the require m i t i g a t i n g  
actions. The BLM notice of intent t o  conduct geothermal exploration opera- 
t ions (shown i n  Appendix G )  does n o t  contain, in Condition 1 ,  the compliance 
1 anguage of the regulations. 

The stringency of  t h i s  section of the lease i s  

Both the BLM and USGS regulations require lessees t o  submit annual re- 
ports on measures taken t o  comply w i t h  environmental requirements. USGS i s  
closely supervising The Geysers and Imperial Valley operations, b u t  t h i s  type 
o f  scruitny may n o t  be maintainable a s  geothermal leases increase both in 
acreage and numbers of lessees involved. 

Lessees are also required t o  report within 24 hours occurrences of s ig-  
nif icant  environmental damage or noncompliance with standards. The definit ion 
of "significant" i s  unclear, b u t  f a i lu re  t o  report could resu l t  i n  suspension 
or termination of the lease. On the other h a n d ,  the Supervisor i s  authorized, 
whether the report i s  made or n o t ,  to  shut down any operations he determines 
are causing or can cause pollution, a feature of  concern t o  geothermal opera- 
to rs .  Except i n  extreme cases, the l ir i i tat ions are interpreted t o  give the 
operator a change t o  remedy the problems. 

BLM, much more t h a n  USGS, i s  highly concerned with the protection of 
h i s tor ic  or  s c i en t i f i c  values. T h e  lease requires notification of a l l  his- 
t o r i c  or prehistoric ruins, fos s i l s ,  or a r t i f a c t s  discovered and specifies 
t h a t  they shall be l e f t  in tac t .  Prior t o  commencing operations, the lessee 
must furnish a cer t i f ied  statement t h a t  archaeological values do n o t  ex is t  or 
t h a t  they may ex i s t  where land i s  t o  be disturbed. I n  the l a t t e r  case, he 
must engage a qualified archaeologist t o  survey and salvage such values be- 
fore operations may begin. Failure to  comply may consti tute a violation of 
the Antiquities Act (16 USC 431-433). 

The degree of t h i s  in te res t  i s  best i l l u s t r a t ed  by a recent occurrence 
which a BLM spokesman s ta tes  i s  not apocryphal. 
from a lease s i t e  for tes t ing was required because they formed p a r t  of the 
surroundings of a no longer active house of pleasure, patronized i n  e a r l i e r  
days by cowboys, which i s  n o t  subject t o  potential entry on. the l i s t  of 
national hi s to r i  c s i t e s  . 

The return of rocks removed 
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GEOTHERMAL RESOURCES OPERATIONS ORDERS 

Geothermal resources operations orders a re  formal orders issued by USGS 

The purpose of 

u 
v t o  supplement the general regulations found in 30 CFR 270 by de ta i l ing  the 

procedures operations must follow in a given area or region. 
t h i s  arrangement i s  t o  allow consideration of more area-specif ic  operating 
and envi ronmental conditions . 

# 

The USGS has issued seven G R O ' s .  They are :  

G R O  Order No. 1 - Exploratory Operations 

G R O  Order No. 2 - Dri l l ing ,  Completion, and Spacing of Geothermal 
We1 1s 

G R O  Order No. 3 - Plugging and Abandonment of Wells 

G R O  Order No. 4 - General Environmental Protection Requirements 

G R O  Order No. 5 - Reports and Forms 

G R O  Order No. 6 - Pipelines and  Surface Production F a c i l i t i e s  

G R O  Order No. 7 - Production and Royalty Measurement, Equipment 

0 

0 

' 0  

0 

0 

0 

0 , 

and Testing Procedures 

While appropriate environmental protection and reclamation measures a re  
generally required by the GRO's, i t  i s ,  as indicated above, G R O  Order No. 4 ,  
promulgated on A u g u s t  15, 1975, which mandates environmental protection for 
a l l  stages of exploration and development in federal geothermal resources 
l a n d s  located i n  the USGS central  and western regions. 

Generally speaking, regardless of i t s  s ta ted  purpose, some of the pro- 
visions of G R O  Order No. 4 which a re  incorporated by reference in to  BLM 
leases  a re  weaker and more ambiguous than the language o f  the regulations 
or the lease.  I t s  overall e f f e c t  will  probably be determined largely by the  
seriousness with which lessees accept the order and how strenuously the Super- 
visor  enforces i t .  

Relevant federal and s t a t e  environmental standards a re  usually made 
applicable along with exis t ing technology, b u t  local and/or regional standards 
apply only in cer ta in  instances.  Exceptions t o  compliance with any o f  the 
standards can be granted by the Supervisor on a case-by-case basis .  
versely,  he may establ ish more s t r ingent  standards by f ie ld-order ,  usually 
in the form of special s t ipu la t ions .  

i s  t o :  

Con- 

' The l e s see ' s  overall  general respons ib i l i ty  t o  protect the environment 

1 .  Provide maximum protection t o  the environment d u r i n g  exploration 
and development operations;  
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Gr! 2 .  Rehabilitate impacted areas; 

3 .  Protect by a l l  necessary mea 

4 

1 

the ubl i c  health and safety;  

4.  Conduct operations in compliance with a l l  applicable federal laws 
and executive orders. 

Monitoring of "readily ident i f iable  localized environmental impacts" 
caused 6y the ac t iv i t i e s  specif ical ly  under the lessee ' s  control shall  be 
conducted by the lessee. 
cided by the Supervisor who will consider-each s i t e ' s  conditions in estab- 
l ishing the monitoring rates.  As described above, a year of baseline d a t a  
on a i r ,  water qual i ty ,  noise, seismic and land subsidence a c t i v i t i e s ,  and 
ecological systems must be generated before production goes on stream. 

Frequency of such monitoring ac t iv i ty  will be de- 

The following impacts and accompanying requirements are s e t  out in the 
Order as being "protectabl e : I'  

careful s i t e  selection. The f a c i l i t i e s  should be constructed so as t o  
blend w i t h  t he i r  natural surroundings. 

Essentially, USGS requires t h a t  geothermal 
operations distrub land, water, and vegetation as l i t t l e  as  possible. Opera- 
t ions and reclamation procedures are subject t o  approval by the Supervisor 
and  the surface management agency i nvol ved (BLM , Forest Service) . 
multiple use of the leased land i s  allowed, geothermal operations are  not t o  
interfere  unreasonably with other authorized uses. Entry t o  f rag i le  areas 
must be controlled by limited access routes or by use o f  special vehicles. 

0 

Aesthetics. Visual impact, where feasible ,  shall be minimized by 

0 

Land Use and Reclamation. 

Since 

, 

0 

Public Access. Such access i s  t o  be unrestrained except when c i r -  
cumstances mandate controlled access to :  

0 

protect public health and safety;  

prevent undue interference with operations o r '  security;  

protect the public, wildl i fe ,  and livestock from hazardous 
geothermal ac t iv i ty  . 

0 

0 

0 

Recreation. Areas designed for  recreation near geothermal areas are 
t o  be "adequately protected" from degradation. Development s i t e s  are t o  be 
located 61 ,m (188 f t . )  from established recreation s i t e s  and accompanying 
access routes. The Supervisor, however, may allow the lessee t o  relocate 
the recreation s i t e  i f  the surface management agency agrees t o  the change. 

Mitigating measures for  soi l  
and natural resource protection a re  required to  prevent sedimentation from 
occurring in waterways. 

Biota. Mitigation measures required to  protect endangered o r  threat-  
ened i lo ra  and fauna may exceed those required by the lease. Under the 

Slope S tab i l i ty  and Erosion Control. 
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Endangered Species Act, reclamation and r.estocking of destroyed f lora  and 
f auna  by the lessee is  required i f  the area will n o t  naturally recover. 

0 

Cultural Resources Protection. The lessee may n o t  disturb "any 
known cemetery or burial ground of any group or  cul ture ."  Preservation of 
h i  s to r i  c s i t e s  shall be i n  accordance w i t h  Executive Order 11 593 ( "Protec- 
t ion a n d  Enhancement of the Cultural Environment") and conducted w i t h  the 
lessee ' s  "due diligence." 
applicant so  as t o  protect historically-important areas. Even i f  h i s tor ic  
properties are not l i s t ed  in the Historic Register, local public in te res t  
m i g h t  necessitate m i t i g a t i n g  measures by a lessee i n  order to of fse t  adverse 
pub1 i c  opinion. 

Subsidence and Seismicity. Land subsidence shall be prevented by 
surveys a n d  by adequate record-keeping of operations. I f  the Supervisor 
'Finds t h a t  subsidence i s  potentially s ignif icant  or t h a t  i t  has  occurred, 
then he may reduce or terminate operations or require seismograph monitoring 
equipment. Surveys shall be conducted in accordance with county/state re- 
quirements, and bench marks shall be established before "prolonged" production 
begi ns . 

Caution must be exercised by BLM/USGS and the 

0 

0 

Pollution and  Waste Disposal. All federal and s t a t e  standards w i t h  
respect t o  a i r ,  land, water, and noise pollution must be complied with by the 
lessee.  Additionally, erosion control and any waste disposal shall  be con- 
ducted in compliance with such laws. This section i s  divided into various 
categories, w i t h  emphasis placed on control of water p o l l u t i o n .  Requirements 
s e t  o u t  for  various forms o f  pollution are: 

I 4 

Natural water shall not be contaminated by the lessee. The 
r e s t  of  the environment shall be only minimally affected.  

I f  disposal o f  harmful l iquids (including toxic and heated 
substances) cannot meet the standards, the l iquids are  t o  be 
injected back i n t o  a geothermal well or any other formation 
approved by the Supervisor. 

The Supervisor's approval  i s  necessary f o r  disposal o f  solid 
wastes a t  approved s i t e s .  

Federal, s t a t e ,  or regional a i r  pollution standards are the 
c r i t e r i a  for  a i r  emissions and the lessee must o b t a i n  any 
necessary permits for  a i r  emissions from the appropriate a i r  
pollution control agency. This perinit plus required reports 
must be submitted t o  the Supervisor. 

No water pollution i s  permitted t o  occur by reason of p i t s  
and sumps. 
and natural resource values of the area when the use of p i t s  
and sumps ceases. 

The lessee has t o  reasonably restore the aesthet ic  

The lessee i s  require t o  t r a in  operating personnel in pollu- 
tion prevention methods. 
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In  addition to  the above requirements, noise levels may n o t  exceed I 

65 dB(A) unless a l l  residents located within .8 km (0 .5  mi) of the operation 

used for  ranking the permissibility of additional noise i s  "the minimum 
sound level a t  the relevant place 
noise and shall include consideration for the type of land use, and the season, 
atmospheric conditions, and the time of day."  
blished by the Supervisor, a f t e r  assessment, in accordance with federal or 
s t a t e  c r i t e r i a  with adjustments for  specific s i t e  conditions. 

J agree to  an increased level or an emergency ar i ses .  T h e  ambient noise level 
ds 

w 

i 
a n d  time i n  the absence of the source 

Noise parameters can be esta-  

Noise levels are t o  be measured a t  .8 km (0 .5  mi) from the source or a t  
the lease boundary l i ne ,  whichever i s  greater. Noise meters shall be those 
t h a t  meet U.S. Standard Specifications. Measurements shall be made a t  l ea s t  
three meters (9.84 f t )  from a structure and  one meter (3.28 f t )  above ground 
level .  S i t e  variables, such as weather conditions, are t o  be taken into 
consideration. Monitoring frequency shall be determined by the Supervisor. 

.................... 

Pertinent Idaho rules , regulations and agencies 

Idaho  

Drilling for  Geothermal Resources Rules and Regulations and  M i n i m u m  Construc- 
tion Standards -- 

Sections 42-4001-4015 of Idaho Code conferred upon the Department of 
Water Resources the authority t o  regulate the d r i l l i n g ,  operation, mainte- 
nance, and abandonment of a l l  geothermal wells in the s t a t e .  The Department's 
authority a lso includes regulatory jur isdict ion over environmental hazards 
pertaining t o  the exploration and development of geothermal resources. 

The Foreword t o  the rules s ta tes  t h a t  they apply only to  wells 305 m 
(1,000 f t )  or deeper, including those dr i l led  f o r  exploratory purposes as 
defined in Section 3.10. 
covered "even t h o u g h  the well may be for  seismic work, heat flow, or other 
exploration." These l imitat ions,  however, are evidently open t o  interpre- 
ta t ion because a Department spokesman s t a t e s :  "All exploratory wells over 
15.4 cm ( 6  i n )  in diameter are covered by our  regulation and require a geo- 
thermal permit regardless of depth. All geothermal producti.on or injection 
wells regardless of s ize  or depth are  a lso covered by the rules a n d  regula- 
t i  ons . I' 

Wells shallower t h a n  305 m (1,000 f t )  are n o t  

The rules give the Department very specific authority over 
practices and well spacing. A permit i s  required to  d r i l l  a we 
existing one, or convert a production well t o  an injection well 

d r i l l i ng  
1 ,  modify an 

The Water Resources Director i s  required t o  approve a l l  we 1 spacing 
programs o r  prescribe modifications he fee ls  are necessary for  proper develop- 
ment considering the same factors as those enumerated in the Arizona regula- 
t ions.  
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The cas ing  and b low-out  p r e v e n t i o n  requi rements o f  these r u l e s  a r e  so 
s p e c i f i c  t h a t  t h e i r  t o t a l  impact would be l o s t  i n  summarizing them. 
thus  reproduced i n  f u l l  i n  F i g u r e  V-1. 

They a r e  

There a r e  a d d i t i o n a l  b low-out  p r e v e n t i o n  requi rements e s t a b l i s h e d  b o t h  

A l o g g i n g  u n i t  must be i n s t a l l e d  and operated c o n t i n u o u s l y  

f o r  exp lo red  and unexplored areas. 
i n g  any d r i l l i n g  phase i n  t h e  l a t t e r  and may o r d e r  a d d i t i o n a l  c a s i n g  t o  be 
r u n  i f  he sees f i t .  
once t h e  shoe has been d r i l l e d  o u t  o f  t h e  conductor  p i p e  u n t i l  t h e  w e l l  has 
been d r i l l e d  t o  t h e  t o t a l  depth. Data t o  be recorded i n c l u d e :  

A Department employee may be present  d u r -  

1 .  D r i l l i n g  mud temperatures ( i n  
2. D r i l l i n g  mud p i t  l e v e l .  
3'. D r i l l i n g  mud pump volume. 
4. D r i l l i n g  mud weight .  
5. D r i l l i n g  r a t e .  
6 .  Hydrocarbon and hydrogen s u l f  

and o u t ) .  

de gas volume ( w i t h  a l a r m ) .  

An annua l r  BOPE (b low-out  p revent  on equipment) w i t h  a minimum work ing  
pressure  o f  68.04 atm (1,000 P S I )  ' i s  r e q u i r e d  on t h e  s u r f a c e  cas ing  and t h e  
conductor  p i p e .  
d r i l l i n g  o p e r a t i o n s  must cease u n t i l  the Department o f  Water Resources has 
been n o t i f i e d .  

I f  t h e  e x i t  d r i  11 i ng' mud temperature reaches 125°C ( 2 5 7 O F ) ,  

4 

,J 

5 

I n  exp lo red  areas a gate v a l v e  w i t h  a minimum work ing  pressure  r a t i n g  
o f  20.41 a t m  (300 PSI) and a BOPE as descr ibed above a r e  r e q u i r e d  on t h e  
c a s i n g  head. 
and logged f o r  each 9 m (30 f t )  o f  depth d r i l l e d .  

Mud temperature must be mon i to red  c o n t i n u o u s l y  o r  read manual ly  

E q u a l l y  s p e c i f i c  abandonment requi rements a r e  s e t  f o r t h  which cover  
type  and p l a c i n g  o f  cement and use o f  d r i l l i n g  f l u i d  i n  t h e  procedure.  

.................... 

Idaho and Lou is iana 

No environmental  impact requi rements 

* * * * * * * * * * * * * * * * * * *A 

Idaho 

Chapter 29) c o n f e r s  upon t h e  Board o f  Environmental  P o l l u t i o n  and H e a l t h  
t h e  a u t h o r i t y  t o  adopt r u l e s  and r e g u l a t i o n s  f o r  t h e  c o n t r o l  o f  a i r  p o l l u -  
t i o n  i n  Idaho. The r e g u l a t i o n  as adoped i n  1972 was subsequent ly amended 

The Idaho A i r  P o l l u t i o n  Cont ro l  A c t  as amended ( Idaho Code T i t l e  39, 
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t o  serve as t h e  s t a t e ' s  p l a n  t o  implement t h e  ambient a i r  q u a l i t y  standards 
o f  t h e  f e d e r a l  Clean A i r  Ac t .  The Department o f  Hea l th  and Wel fare i s  t h e  

t imp1 ementi ng agency. 

Rules and Regulat ions f o r  t h e  Cont ro l  o f  A i r  P o l l u t i o n  i n  Idaho -- 

i n t e r e s t  t o  t h e  geothermal i n d u s t r y  i n  a d d i t i o n  t o  t h e  s i x  r e q u i r e d .  
i n c l  ude : 

I 
I 

i These r u l e s  s e t  f o r t h  t h r e e  ambient a i r  q u a l i t y  standards o f  p o t e n t i a l  
These 

S u l f u r i c  Ac id  M i s t :  
Pr imary and secondary s tandards:  
Maximum 24-hour c o n c e n t r a t i o n  - 12 pg/m n o t  t o  be exceeded more t h a n  

3 Maximum l - h o u r  c o n c e n t r a t i o n  - 30 pg/m n o t  t o  be exceeded more than 

3 
once/month 

twice/week 

F1 u o r i  des : 
Primary and secondary a i . r  q u a l i t y  standards a r e  those c o n c e n t r a t i o n s  
i n  t h e  ambient a i r  which r e s u l t  i n  a t o t a l  f l u o r i d e  co'ntent i n  vege- 
t a t i o n  used f o r  feed and fo rage o f  n o t  more than:  

40 ppm dry b a s i s  - annual a r i t h m e t i c  mean 
60 ppm d r y  b a s i s  - month ly  c o n c e n t r a t i o n  f o r  two consecut ive  months 
80 ppm dry b a s i s  - m o n t h l y c o n c e n t r a t i o n  never t o  be exceeded 

c e 
/ 

These s tandards w i  11 probab ly  have no e f f e c t  on geothermal o p e r a t i o n s .  

S e t t l e a b l e  P a r t i c u l a t e :  
Pr imary and secondary standards are :  
0.8 mg/cm2/mo n o t  t o  be exceeded more than 25 percent  o f  t h e  t i m e  

.................... 

Idaho 

Water Q u a l i t y  Standards and Wastewater Treatment Requirements -- 

t e r  1 and T i t l e  67 Chapter 52 Idaho Code and Chapter 87 Idaho Sessions Laws 
1973. 
and Community Serv ices.  

These s tandards and r e g u l a t i o n s  were adopted pursuant  t o  T i t l e  39 Chap- 

Regu la to ry  a u t h o r i t y  i s  g i v e n  t o  t h e  Idaho Department o f  Envi  ronmental  

9 

The d i s s o l v e d  oxygen water  q u a l i t y  s tandard  p r o h i b i t s  a DO concentra-  
t i o n  o f  l e s s  than 6.0 mg/l o r  90 p e r c e n t  o f  s a t u r a t i o n  whichever i s  g r e a t e r .  
T h i s  i s  a p p l i e d  t o  a l l  f l o w i n g  waterways and t o  l a k e s  and r e s e r v o i r s  except  
f o r  s p e c i f i e d  bot tom depths o f  t h e  l a t t e r  where t h e  l i m i t  i s  4.0 mg/ l .  For  
comparison, t h e  new f e d e r a l  c r i t e r i a  [17] do n o t  p l a c e  l i m i t s  on DO i n  t h e  
p u b l i c  water  supply  use category,  b u t  c a l l  f o r  a minimum o f  5.0 mg/l t o  main- 
t a i n  good f i s h  popu la t ions .  

crease i s  p e r m i t t e d  when water  temperatures a r e  19OC (66°F) o r  above, and 
The l i m i t s  on temperature inc reases  a r e  q u i t e  s t r i c t .  No measurable i n -  



7 

I 

r 

t 

i 

increases are limited t o  1.1"C (2°F.) when water temperatures are  18°C ( 6 4 ° F )  
or less .  
(68°F)  and 19°C (66°F)  , respectively. "Measurable increase" means no more 
t h a n  0.28"C (0.5OF) r i s e  in temperature of the receiving water as measured 
immediately outside the mixing zone. 
of  the s t a t e  are t o  be kept suitable for  cold water f ishes .  

The turbidi ty  standard i s  also s t r i c t .  No industrial  ac t iv i ty  may cause 
t u r b i d i t y  t o  exceed 5 JTU or where th i s  level i s  already exceeded, may cause 
alone or in combination with other eff luents ,  an increase of more t h a n  5 JTU 

Idaho also imposes a s t a n d a r d  on radioactivity other than t h a t  o f  n a t u -  
ral origin.  This type of regulation will require interpretation in any case 
where radon or any other radioactive material i s  associated w i t h  geothermal 
products. I t  could be considered of natural or igin,  b u t  would const i tute  a 
pol 1 u t a n t  nevertheless. 

For some specified waterways, the upper and  lower l imits  are 20°C 

This standard indicates t h a t  a l l  waters 

I 

I n  the regulations governing wastewater discharges, adequate treatment 
i s  determined to  be the equivalent of 85 percent BOC and suspended sol ids  re- 
moval or conformance w i t h  any more stringent l imitations necessary t o  meet 
the s t a t e ' s  water quality standards. Presumably, i n  the absence of  federal 
eff luent  l imitations and new source' performance standards f o r  geothermal pro- 
duction and use, t h i s  provision would prevail i n  NPDES permit conditions.. 

Wastewater discharge t o  disposal wells must be treated u p  t o  the quali ty 
of the existing underground waters or in conformance with the Idaho Drinking 
Water Standards. 
supplies should be sought when certain substances are present i n  a water s u p -  
p ly  in excess of specified concentrations, and when others are  present i n  ex- 
cess of the stated concentrations, the water supply should be rejected.  Very 
few of the substances, i'f any, would be expected t o  be a product of geothermal 
development. 
almost identical t o  the permissible federal c r i t e r i a  for  public water supplies 
on 1 ead; sel eni um , areseni c , and other i norgani c chemical s . 

.The D r i n k i n g  Water Standards provide t h a t  more sui table  

I t  might be noted, however, t h a t  the grounds for  rejection are 

.................... 

Idaho 

Solid Waste Management Regulations and  Standards -- 
These regulations wereadopted by the Board of Health and Welfare and a re  

implementd by the Department of Health a n d  Welfare. They require t h a t  a l l  
solid wastes shall  be managed from storage t o  disposal i n  a manner which will 
prevent health hazards, public nuisances, or pollution of the environment. 
Specifically,  handling methods are not  t o :  

1 .  Provide sustenance t o  rodents or insects which are capable o f  causing 
m a n  disease or discomfort; 

2. Cause or contribute t o  the pollution of a i r ;  

3. 

4 .  Cause excessive abuse of land; 

Cause o f  contribute t o  the pollution of surface or underground waters; 
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5. Cause o r  c o n t r i b u t e  t o  n o i s e  p o l l u t i o n ;  

6 .  Abuse t h e  n a t u r a l  a e s t h e t i c  q u a l i t y  o f  an area; o r  

7. P h y s i c a l l y  i m p a i r  t h e  environment t o  t h e  d e t r i m e n t  o f  man and bene- 
f i c i a l  p l a n t  l i f e ,  f i s h ,  and w i l d l i f e .  

C o n d i t i o n a l  use permi ts  f o r  d i s p o s a l  areas which a r e  l e s s  than s a n i t a r y  
l a n d f i l l s  may be acqu i red  under some c o n d i t i o n s .  These circumstances i n c l u d e :  

1. Ext remely low p o p u l a t i o n  d e n s i t y  i n  an i s o l a t e d  area; 

2.  Geology o r  topography o f  t h e  area i s  such t o  p r o h i ’ b i t  a s a n i t a r y  
l a n d f i l l  ; 

3 .  No c o l l e c t i o n  o r  t r a n s f e r  system i s  a v a i l a b l e  o r  p r a c t i c a l ;  

4 .  Local  c l i m a t i c  c o n d i t i o n s  a r e  t o o  adverse; 

5 .  There i s  no invo lvement  o f  f e d e r a l  lands  o r  f e d e r a l  f a c i l i t i e s ;  

6 .  Wastes a r e  o f  a type  n o t  s u i t a b l e  f o r  d isposa l  i n  a s a n i t a r y  l a n d -  
f i l l ;  o r  

7 .  Other unusual c i rcumstances.  

The standards f o r  s a n i t a r y  l a n d f i l l  i n c l u d e  a requi rement  f o r  a s u f f i -  
c i e n t  number o f  b o r i n g s  o r  w e l l s  t o  determine t h e  s o i l  c h a r a c t e r i s t i c s ,  geo- . 
l o g y  , and groundwater c o n d i t i o n s  and f o r  background water  q u a l i t y  s tandards.  
A w e l l  t o  m o n i t o r  groundwater q u a l i t y  may be r e q u i r e d  a t  those s i t e s  where 
c o n d i t i o n s  o f  r a i n f a l l  , geology o f  t h e  s i t e ,  s o i l  c h a r a c t e r i s t i c s ,  ground- 
water  management, and dra inage a r e  marg ina l .  Where s u r f a c e  waters  may cause 
a leachate  problem o r  i f  a l e a c h a t e  problem develops, a c o l l e c t i o n  and t r e a t -  
ment system w i l l  be r e q u i r e d .  

Disposal  o f  l i q u i d s  and hazardous wastes i n  a s a n i t a r y  l a n d f i l l  i s  n o t  

When p o s s i -  

’ p e r m i t t e d  u n t i l  t h e  methods of  d i s p o s a l ,  s u i t a b i l i t y  o f  t h e  s i t e ,  and p l a n  o f  
o p e r a t i o n  have been approved and a c o n d i t i o n a l  use p e r m i t  issued.  
b l e ,  a l l  t e o x i c  and hazardous wastes a r e  t o  be n e u t r a l i z e d  .or o therw ise  made 
harmless p r i o r  t o  d i s p o s a l .  

.................... 

[ Idaho has no p e r t i n e n t  s t a t u t e  o r  r e g u l a t i o n s  concern ing n o i s e  c o n t r o l . ]  

f e- 
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APPENDIX C 

The f o l l o w i n g  t a b l e  shows t h e  approximate d e g r e e  of comple t ion  of s o i l  

s u r v e y s  on t h e  f i v e  K G R A s .  Although a l l  areas are  p r o j e c t e d  f o r  complet ion 

by 1983, o n l y  t h e  SCS s u r v e y s  c o n t a i n  d a t a  a d e q u a t e  f o r  v i r t u a l l y  a l l  po- 

t e n t i a l  s o i l  u s e s .  

Agency 

T o t a l  by 
1983 

Vulcan 71 
N . A .  I -+ 

NA 
100% I: 
N.A.  Not 

Mtn. 

2 0% 

8 0% 

N . A .  

0 

N . A .  

100% 

KGRA i/' 
10% 

1 N - A *  

l 100% 

Land 
Surveyed - 

Castle Crane 
Creek _ .  Creek 

P r iva t e 
Lands* 

N a t i o n a l  
N . A .  N.A.  Forest 

1 7 %  100% 
Lands 

A l l  Land 
Owner s h i p s  

0 N.A. 

100% 100% 

A p p l i c a b l e  *Except Mtn. Home where SCS i s  mapping 
a l l  l a n d  ownersh ips  
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