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THERMAL LOOP EXPERIMENTAL FACILITY 

I. ,PROPOSED ERDA ACTION, ENVIRONMENT AFFECTED. AND ANTICIPATED BENEFITS 

The U.S. Energy Research and Development Administration (ERDA) has 
negotiated a contract with San Diego Gas and Electric Company, San 
Diego, California, (SDGm) to support and expedite technology develop- 
ment at a thermal loop experimental facility already under construc- 
tion by SDGm in the Salton Sea Geothermal Field, near Niland, Imperial 
Valley, California (Figures 1 and 2) .  The facility is designed to 
simulate a 10 MWe geothermal electrical power plant, using 4-stage 
steam flash and binary cycle conversion equipment to extract heat 
from the high-temperature, high-salinity geothermal brines of the 
Salton Sea Field. 
power turbine to evaluate system operation. To date, economic develop- 
ment of this geothermal resource has been inhibited by severe technical 
problems, primarily scaling buildup in eguipment exposed to the highly 
concentrated brines. 
aeveral years, SDG&E has designed a heat transfer system which, if 
successful, will permit utilization of this resource. 

Under the contract, ERDA has undertaken to participate'with S D W  
in the conduct of the thermal loop'experiment, sharing one half 
of the approximate $8,000,000 cost of the experinent a d  providing 
additional research sqport through L 2 A  laboratories. 

The therrsl'loop facility is located in sec. 33-11s-133, SEW4 
Eqerial Co-a t? ,  Califcrzis. ' R e  l a d  is privately-ownei agricultural 
land, under geotherzal lease, located near the south end of the Salton 
Sea, along the axis of the Salton Trougn ec,d Itperial Valley. 
flat, with a very gentle downward gradientnorthward twards the Salton 
Sea. 
below sea level while the elevation of the Salton Sea is - 232 feet. 
graded (and tiled) to allow intensive agricultural use. 
irrigation canaleof the Imperial Valley irrigation system runs along 
the east edge of the facility site. 
Vail 4-A  drain, situated across Gentry Road from the site, runs along 
the north edge of section 33. 
boundary of a portion of the Salton Sea National Wildlife Refuge. 
The nearest residence is also one nile north at the junction of 
-Sinclair and Gentry Roads. 

An expansion valve will be used to simulate a 

As a result of tests conducted during the past 

. 
It is 

Ground level elevetion at tbe vellktad is a?proY'-stely 225 fee+, 

.There i s  very little natural vegetation on the land, which has been 
The Vail No. 4 

A drainage ditch feeding into the 

One mile north of the site is the 

The facility will utilize 4 existing 
s: the Woolsey # 1, adjacent to the SE/c sec. 33, 
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f a c i l i t y ;  t h e  Magraamax 82, adjacent  t o  t h e  NW/c SW 1 / 4  sec. 33, 
and the Magmamax #4, near  t h e  c e n t e r  of sec. 33, are t o  be  'used 
for r e i n j e c t i o n  w e l l s .  
18.2 acres along t h e  south edge of t h e  SE 1/4 sec. 33; supply 
and i n j e c t i o n  l i n e s  t o  t h e  wells are routed  along road edges t o  
allow concurrent  u se  of t h e  f i e l d s  for a g r i c u l t u r e .  Each w e l l  
is in  the c e n t e r  of a 20-foot square ope ra t ing  area; since these  
areas are a l l  ad jacent  to e x i s t i n g  roads,  very  s h o r t  roads allow 
access of equipment t o  t h e  wellheads. 

A gene ra l  d e s c r i p t i o n  of t h e  geology; topography, c l imate ,  
vege ta t ion ,  ana w i l d l i f e  ( inc luding  endangered spec ies )  of t h e  

The f a c i l i t y  occupies approximately 

. 
. 

t o  v-445. 

The Sa l ton  Sea Geothernal F i e l d  conta ins  large m o u n t s  of veri 

h o t  water (3OOo-575"F), carryicg very high coacen t r a t iozs  of 
diss*olved s o l i d s  (10-30 w t .  X )  . The resercroir c s a r a c t e r i s t i c s  
are a t t r a c t i v e  enougn to  encourage d e v e l o p e n t  t o  produce elec- 
trical power from t h e  resource.  
i nc lude  handl ing of t h e  b r i n e ,  c c c t t o l  of scaliz:p and p r e c i ? i t a -  
t i o n  from t h e  b r i n e  on e q u i p e n t  2nd p ip ing  exposed t o  t h e  b r i n e ,  
and corrosion.  As a r e s u l t  of tests done over the past s e v e r a l  
years a t  t h i s  s i te,  SDG&E has  designed a hea t  t r a n s f e r  system - which, i f .  s u c c e s s f u 1 , Y i l l  permit u t i l i z a t i o n  of t h i s  resource .  
The thermal loop f a c i l i t y  is  being cons t ruc ted  to permit testins 
of equipment t o  demonstrate t h e  success  of t h e  design work. 

.Figure 3 (Geothernal Thernzl-Loop .Process  Flaw Diagram) shows 
the ope ra t ing  cyc le  of t h e  test loop. 
Magmamax 81 geotherna l  w e l l s  w i l l  be  used as supply w e l l s  (Figure 2). 
The flow of steam hnd hot  water from t h e  w e l l s  w i l l  be  passed through 
a &stage  f l a s h  system and through scrubbers  t o  produce c l ean  stem 
(10-20 ppm TDS); t h e  r e s i d u a l  b r i n e  w i l l  be  routed t o  the  i n j e c t i o n  
system. . Noncondensable gases w i l l - b e  vented--fraru the first stage -I-------- 

flash sec t ion .  
will be used when the p l a n t  is opera t ing  a t  full flow cond i t ions .  

The t e c h n i c a l  d i f f i c u l t i e s  

- ,The Woolsey #1 and 

- 

. : 
----__*-- 

It is a n t i c i p a t e d  t h a t  a flow of 800,000 l b s / h r  

t' . Design flow conditions are contained i n  Table I. . . j: 
t 
t -  

' \  
. .  
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Table I 
. .  1 

CUi.lbl'l'IONS 1 . ' * .  

' .;, MULTI-STAGE FLASH 

GEO'ii!SR~=!E:t FLUID : 
. .  

Production k k l l  Flow - 2 wells ( l b s l h r  1 800,000 ' 

- Mater ( l b s / h r )  . 544,000 
Solids ( lbs /hr )  13~,000 
Mon-Condensible gas ( l b s / h r )  24,000 
Steam ( l b s / h r )  . 96,000 . 

. 370 . 
150 

140 

F.irst StaKe Temp - i n l e t  (F) 
Firs2 Stage Press ,L i i l e t  (psig) 

L x t  Stace Temp - inlet (F) 
I so 3u '?A I: E : 

Flax (lbs/hr) 1,000,000 
TenaerGture - turbine  inlet (E') 
Pressure - t u r b i n e  i n l c t  ( p s i s )  
Tcnpcrature - condezser o u t l e t  (F) 

325 
485 
120 

so 
10,000 

Prcssurc - concimze? o c t l e t  ( p s i s )  
Gross Energy  Outpu'; - e q u i v a l e n t  e l e c t r i c a l  (KU) 

d 

90 eritturc - inlet (F) 
*. . . .  

- .  . .  . .  
L 

.. .. i 

,/- , 

- 1  

t 1 

t 
I 
I r 
i 
i 

\ 
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The c lean  steam w i l l  b e  t h e  hea t  sou rce  f o r  a b ina ry  cyc le  povcr 
system using isobutane as t h e  power f l u i d .  
f e r r e d  from t he  steam t o  t h e  i sohutane  i n  h e a t  exchangers. 
isobutane system w i l l  inc lude  an expansion va lve  which w i l l  be  

system w i l l  b e  obtained from t h e  Vail Lateral #4 i r r i g a t i o n  c a n a l ,  
which runs along t h e  east boundary of t h e  si te.  The i r r i x a t i o n  
water w i l l  pass through a s e t t l i n g  pond and i n t o  a storage pond. 
F igure  3, Geothermal P lan t  P l o t  Plan,  shows d e t a i l s  of t h e  system. 
The water w i l l  be  pumped from the s t o r a g e  pond t o  t h e  i sobu tane  
condenser u n i t s ,  where the  i sobutane  condenses,  The heated water 
is  re turned  to  t h e  pond area, where it is sprayed f n t o  t h e  a i r  t o  
allow cool ing by evaporat ion.  
valve t o  s imula te  a power t u r b i n e ,  3 ac re - f ee t  of water p e r  day 
w i l l  be used with one a c r e  f o o t  l o s t  through blow down and 2 acre 
feet through evaporat ion.  

Heat w i l l  be trans- 
The 

, used t o  s imula te  a turbine.  Cooiinr: water fo r  t h e  i sobutane  

-. 
A t  f u l l  f low us ing  an expansion 

There w i l l  b e  no coo l ing  water r e t u r n  
t o  t h e  i r r i g a t i o n  canal .  . _ .  . 

* Water condensed from the  steam f l a s h  s i d e  of t h e  h e a t  exchangers 
is routed t o  t h e  i n j e c t i o n  sys tem,  where it is mingled wi th  t h e  
r e s i d u a l  br ine .  
and then is piped t o  the  i n j e c t i o n  wells, Xapanax c2 and $4. 
Figures  2 and 3 inc lude  s c h e n a t i c  drawings shcwing d e t a i l s  of 

. .' 

The water passes  through an ecclosed s u p  

I . t h i s  rou t ing .  
i 

E l e c t r i c i t ?  required t o  ope ra t e  t h e  t h e m a l  loop f a c i l i t r  is 
being o5tained f r o n  an I n p e r i a l  I r r i g a t i o n  D i s t r i c t  power l i n e  
which runs along t h e  south edge of t h e  s i t e .  

The SDGtE t e s t  p rog rm,  which is e x m e t e d  t o  last  approkinate lv  
1 8  to  30 months, can be div ided  i n t o  two p a r t s :  1) studies of 
t h e  b r i n e  supply system, and 2) tests of t h e  p l a n t  equipment and 
opera t ing  techniques.  Studi-es of t h e  b r i n e  supply systen i nc lude  
r e s e r v o i r  a n a l y s i s ,  ope ra t ion  of t h e  product ion w e l l s ,  and opera- 
t i o n  of t h e  i n j e c t i o n  systec. 
equipnent is intended t o  c v d u a t e  s e p a r a t o r  and scrubber  d e s i g n ,  
hea t  c tchanger  ope ra t ion ,  i sobutane  loop 'ope ra t ion ,  gco the rna l  
f l g i d  process c o n t r o l s ,  process  p i n i n s ,  pumps; and system c lean-  
i n g  tcchniques,  Other tests appropr i a t e  t o  development of t h e  
power system w i l l  be made as necessary.  

The tes t  progran for power p l a n t  

. .  . .  
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Figure 3 - THERMAL LOOP PROCESS FLOW DIAGRAM 
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In addition to these technologically oriented operations , the 
ERDA Division of Biological and Environmental Research (BER) is 
funding a Program to undertake environmental baseline and monitor- 
ing studies in Imperial Valley, as a part of ERDA’s commitment 
to SuPPort development of potential geothermal resources 
Hmagement of the BER prograrh is by Lawrence Livermore Laboratory. 
Earls efforts in this program will be carried out in the immediate 
Vicinity of the SDG&E facility, in order to document any 
~Zm’hO~ental effects which may result from operations at the 
facility 
quality 3 water quality, ecology, subsidence and possible induced 
Seismicity , potential health effects resulting from geothermal 
production, and an integrated assessment of the results..,of the 

Technical 

. --- - 

The program includes comprehensive studies of air 

study. 

Ultimately, if tests of the 10 MWe ficility are successful, sX&E 
intends to construct a 50 MWe demonstration power plant. 
E$vironmental data pertinent to conducting an environmental assess- 
ment Of this larger-scale development in the area will be obtained 
during the program outlined above as an integral part of ERDA program, 

hticipated benefits are the developsent and denonstratioc of 
proven pier ccnversion equipaent vkich would allosr utilizetion 
of the very large mount of geotherml eceTgy present in the 
Salton Sea Geot,k,er-,si Tiel6. DeveLcpzez: of t ~ s  relstivelj. 
poflutioz-free es?er,-;. svxce W O ~ ~  cozsribute sigr,iiicaritly to 
the electricai pover supply of the Soutiwest, freeisg scarce 
fossil fuels for other uses. 

. 

. 

If. EENIRO!?*FXTAL .A .SS~SS>~~Q 

Agencies of the State of California and Inperial County 
have laready given serious and detailed consideration to 
environmental impacts of geotherml development in this 
region. 
impacts are nandated by Imperial County’s Terms , Conditions, 
and Standards, by the State of Califor.?ia, L’ivision of Oil 
and Gas in regulations for coqpletion of geotherzai wells, 
and by the California Regional Water Quality Control Board, 
which regulates discharge of geothermal brines. 

studios of environmental impacts which may occur during 
development of geothermal resources are a major part of 
the EIiDA program. 
mental effects and development of control techniques to be 
employed as mitigating measures where necessary. 

Mitigating measures for control of enviromental 

. 
- . 

These studies include analysis of environ- 

. 

‘ A. . IMPACT EVALUATION 

Discuosed below is an environmental impact evaluation for 
. the Proposed thermal loop facility. \. 
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The site occupies 18.2 acres, plus rights-of-way along 
existing roads to the thr.ee outlying wells (Magmamax #1, 
#2, and #3) and the actual well sites, which are approxi- 
wtely 20 feet square. Since the wells adjoin exisiting 
roads, the well sites occupy a minimum amount of agri- 
cultural land. 
testfacility and not reinjected to the subsurface forma- 
tions will be removed and disposed of in accordance with 
applicable regulations. 
the site will be utilized for geothermal production for 
a number of years. 
for geothermal development uses, all installations dis- 
turbing the land surface will be removed, and the land 
w i l l  be restored to agricultural use. 

Based upon similar operations in the past at this site 
and at the nearby Sinclair #4 well, which had no apparent . 
significant adverse effects on wildlife, regular opera- 
tions of the thermal loop facility-is not expected to cause 
significant disturbance of tEe wildlife in the area, 
including migratory.waterfow1. As a part of the BER 
baseline study, the interaction of this geothermal 
facility with local wildlife will be investigated. 
If the investigation shows that significant disturbance 
is occurring, appropriate mitigating measures will be 
taken. 

Any toxic'materials accumulating at the 

If operations are successful, 

When the site is no longer needed 

. 

3. The geothernal vells of this facility are known 

that the stem geceration prczess will r e l e a s e  
about 24,GCO Its. per hour of nonconaensabie gases, 
96% of which will be carkon dioxide, 15 nitrogen, 
1% methane, 1% oxygen, and 15 dsceilaceous. The 
miscellaneous fraction includes such undesirable 
materials as hydrogen s d f i i e ,  szzonie, ~ : d  t x c e s  
of heavy metal vapors. Eased upon previous produc- 
tion at one of these wells, hydrogen sulfide concen- 
trations on the order of 1200 ppm.may be encountered. 
Under these conditions, atmospheric cor,eentrations 
sufficient to exceed applicable California air quality 
standards could occur witi.,in aFr9fizately lOC0 oeters of 

. the discharge point. Verificetion of kydrogen sulfide 
concentrations in .the brine and zew atcospheric concectra- 
tion calculations will be Ease during initial flow of 
the wells prior to operation of the thernal loop facilitr. 
If these calculations indicate that air quality stan- 
dards will be exceeded, appropriate control measures 
will be applied. 
the effectiveness of such control measures, both the 
STx;&E and ERDA/BER programs will include monitoring to 

. to prodwe noncondecsable gases. 
' 

It is e s t i z z t e d  

In addition, in order to evrrluate 

determine the actual amounts of noncondensable gases 
which will accompany facility operation and the atmo- 
spheric concentration which occur near the site. 
Geothermal wells create unusual stresses on casing and 
wellhead equipment that may cuase failure of these 
parts, resulting in uncontrolled flow from the well. 
on intensive studies, the California Division of Oil 
and Gas has mandated stringent standards of construc'tion 
to reduce the risk of such-blowouts to an absolute minimum. 

4. 
. 

Bawd 

f r k -  - + a n A n r i ) 9  include dosign and cementing of casing strings, 
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use of blowout prevention equipment of specified size, 
and extensive extra bracing of the wellhead equipment. 
The results of this program have been very satisfactory: 
there have been no blowouts or runaway wells in the 
Imperial Valley since the standards have been effect. 
The wells and equipment involved in this program meet 
or exceed the Division of Oil and Gas standards. 

Despite all precautions, it is possible that in the 
course of operations at the pilot facility some leak- 
ages of geothermal fluid could occur. Constant moni- 
toring during operations will minimize the probability 
of such accidents, as well as their size, and the site 
is designed to retain quite large amounts of brine so 
that contamination of land or water outside the immedi- 
ate site area is unlikely. Pressures in the wells are 
not high, and the water is heavy due to the high brine 
concentration; in fact, it is usually necessary to induce . 
the beginning of flow from a shut-in well by artificial 
means. This indicates .that existing technology should 
be sufficient to stop the flow of brine from a runaway 
well.. As part of the S22A progra. .  st;;dies are keing 
made of the likely effect of such an accident and the 

envirccental ccni+,orizg prcg rm is E? systea to ronitor 
surface vater for evizezce of conscizatfon as a result 
of such accidents or other inadvertent releases of geo- 
thermal fluids. 

.mitigating ceasures to coztrol it; part cf t5e 2 3  

i 
i 

5.  Disposal of geothermal brines produced during operations 
of the facility is a natter of special concern to 
state and local..authorities. The steadily increasing 
mineral content of the Salton Sea with its potential 
for increasing water salinity has caused much mxiety 

- about the future of the s p o r t  fishexy in the Salton Sea, 
since the fish cannot reproduce vhen the salinity of the 

- vater exceeds a critical level. Consequently, the Calif- 
ornia Regional Water Quality Control Eoard, Colorado Iiiver 
Basin, has not allowed discharge of the geothermal brines 
to the surface drainage, including the Sea, for the past 
several years, since it is felt that the additional salt 
from the brines might upset the ecological balance of - - -  . the Sea. The Board requires either reinjection of spent.' 
brine-or the construction of a brine holding and evapora- 
tion pond. 
reinjection to deep, permeable subsurface strata for ' 

brine disposal. 
high pressure injection of fluid has induced seismicity. 
It should be emphasized that this has not occurred in the \ 
Salton Trough and high pr.essure reinjection is not con- 
templated during this project. Therefore, the risk 

. 

The thermal loop facility will depend upon 

In some parts of the United States, 
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of induced seismicity at' this site is very small. The 
holding pond for the geothermal brines prior to re- 
injection is lined so that it is impermeable. 
the County of Imperial sets standards in its Terms and 
Conditions which control pond design; compliance 'is 
essential to the issuance of a geothermal production permit. 
These requirements have been satisfied at the facility. 
In view of the above, brine disposal is not expected to 
result in detectable environmental impact.ERDA studies 
of possible induced seismicity are discussed in the 
following section. 

Additionally, 

6. Since withdrawals of large amounts of water from sub- 
surface strata underlying a,valley can cause subsidence 
in that valley, the effects of withdrawals of geothermal 
fluid must be considered. Significant differential sub- 
Gidence of parts of the flat-lying valley f l o o r  could 
have serious consequences for the extensive irrigation 
and drainage systems which support Imperial Valley 
agriculture. 
Subsidence of the ground surface above a silbsurface 
fluid reservoir is most oftea related to effects caused 

' by withdra;lsl of f lu id ,  ? = h r i L y  h-ierizg of Feeervolr 
pressure a 5  loss of tke t u  voluze of the f l u i d  in 
saturated rocks. %%en tke rocks are mcozsoiideted, 
with low physical strength, conpaction ressts, resulting 
in the decreasing thic'mess of. rock tinits. 
found that much subsidence caz be reversed 'cy replsce- 
ment of the fluid, either by n a m r s l  reehzrge or 'cjr 
injection. A t  t he  proposed t e s t  s i t e ,  a l l  fluids produced 
during testing will be reinjected. In additioq, it shouid 
be 'noted that large withdravals even without reinjection 
may result in only very slight subsidence when reservoirs 
are large in area, as the Salton Sea geotherzal reservoir 

. has been indicated to be (Helgeson, 1968). For exaspie, 
Schuann and Polant (1969) report that at Sloy-Pisacho, 
Arizona, in a bash of similar size, the withdrawal of 
approximately 5,000,000 acre-feet (1.6 trillion gallons) 
of water between 1940-1948 resulted in subsidence 
of approximately 0.1 foot. Therefore, it is rea- 
sonable to anticipate that there will be no neasurable 
subsidence as a result of operation of this facility. 
Furthermore, there are other' geologic reasons to support 
this conclusion. At the Salton Sea site, geothermal heat 
has caused metamorphic changes in the rocks which have 
increased their structural strength significantly (Muffler) 
and ktite, 1969) , resulting in less subsidence potential 
due .to fluid withdraw because the rocks'will'compact le s 
under a given stress. 

It has been 

. 
B 

_ . .  ~ - 1 
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-A part of the ERDA program will be studies of possible 
subsidence And induced seismicity. 
include development of techniques for early evaluation 
of the potential for subsidence, programs for close 
monitoring of surface levels during opecations at the 
test facility, and evaluation of reinjection of fluid 
as a subsidence control technique. 

As p a r t  of t h e  subsidence s tudy,  t h e  wells a t  t h e  t es t  
site have bccn t f c d  i n t o  t h e  e x i s t i n g  f i r s t - and  second- 
order l e v e l  network e s t a b l i s h e d  by an interagency group 
in t h e  Imperial  Valley for  t h e  monitoring of subsidence.  
Since t h e  network is a l ready  i n  ope ra t ion ,  i t  w i l l  
provide inva luab le  b a s e l i n e  d a t a  before  s i g n i f i c a n t  
geothermal f l u i d  withdrawal b e g i n s .  The Imper ia l  Val ley  
is an  area of apprec iab le  seismic and t e c t o n i c  a c t i v i t y  
where i t  is reasonable  t o  expect  cons iderable  s u r f a c e  
movement q u i t e  unre la ted  t o  geothermal a c t i v i t y .  

Studies will 

- ;Q 

' .  . 

Lofgren (1974) r e p o r t s  t h a t  measurements on t h e  network 
between 1972-74 show ver t ical  e l e v a t i o n  changes of 6-8 cm. 
(2.5-3 in.)  i n  t h e  Niland area. During t h i s  pe r iod ,  on ly  
i n t e r n i t t e n t  szali-scale t e s t i n g  of geothexxai wells 
took p l ace  there .  Without t h e  b a s e l i n e  ceasurernent, s k i -  

ectivitjr coaid 5e i n c o r r e c t l y  a t t r i b u t e d  to  the 3eothem.al. 
operat ions.  

In o t h e r  p a r t s  of t h e  United S t a t e s ,  i n j e c t i o n  of f l u i d s  
into subsurface s t r a t a  a t  p r e s s u r e  s ign i f icaa t l : :  zrPater 
than h y d r o s t a t i c  has caused seisnic ac t i - z i ty .  F a k i s e r  -- e t  a1 (1964) r e p o r t  t ! in t  cospreIiensive s t a d i e s  of P.,T of 
t h e s e  occurrences both l e d  t o  thc conclusion t i i n t  t ! : c  
seismic a c t i v i t y  wss t r i gge red  by tlie r e d u c t i c n  of f r i c -  
t i o n a l  r e s i s t a n c e  t o  fau l t inp ,  r e s u l t i n 3  from i n c r e a s i n g  
pore p rc s su re  w i t h i n  t h e  rocks.  
increases were a d i r e c t  resu l t  of high-presscfe i n j e c t i c n .  

* 1ar changes i n  s u r f a c e  level during peric?s of E t 0 t f ; e l r . d  

Such pore pressure  
* 

In t h e  Sa l ton  Sea are3, i n j e c t i o n  is acconplishcd wit!iout 
high pressures .  Chasteen (1374) r e p o r t s  t h 3 t  cnce in- 
ject ion has been s t a r t e d ,  requi red  i n j e c t i o n  rates can 
be maintained by g r a v i t y  flow of t h e  cooled g w t t i e n m l  
water. Thus, pressure at tlrc fonncltion f a c e  is verv  
close t o  hyctrostatic.  Since i n j e c t i o n  pressures  si$- 
n i f i c a n t l y  hij:iier tiinn h s d r o s t a t f c  are appa ren t ly  ncces- 
S ~ V  t o  i n i t i a t e  scismlc a c t i v i t y ,  i t  is u n l i k e l y  t i l i l t  ' 

thc proposed i n j e c t f o n  .at tlic t e s t  site will inJucc 
scismfcity.  Hirwcvt~r, because thc lciperial ViIlZc!y is a. 
highly ;rctIvc sci:;i:lic. ;n-c:i, i t  is  r?sscatial to cs tnb l i s l i  
base l ine  tnc;lsurr'i:icnts of t h e  c x i s t i n 6  s c i s n i  c a c t i - d  t v  
In order t o  ilsscss yroperlv ;my events occurin;: d u r i n g  
~:c.otli&ri:i~l x t  f v i t v .  
measurcmcnt ytozrzlm. 

\ Thc test p lan  fncluc!es such a 
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The wells at this facility could create B temporary 
artifical interconnection between subsurface aquifers 
if the wells were not completed properly. Adherence 
t o  standards of the California Division of Oil and Gas 
ellminates the occurrence of such an interconnection * 

under normal conditions. Moreover, the potential for . 
adverse environmental impact under accidental condi- ’ 

tions is extremely small because the local ground water 
I s  too saline for beneficial use (Loeltz, & & 1975). 

Noise is not expected to be a problem because of the 
relatively low wellhead pressures from this geothermal 
field and the contained naturg of the test system. 
levels will be monitored to ensure compliance with the 
requirements in the Imperial County Regulations. 

Noise 

ASSESS?!EXT OF SHORT-TEP2.1 1’s. LO1IG-TEr3 EESEFITS 

The p r i n c i p a l  shor t - te rn  b e n e f i t s  r e s u l t i n q  f r m  t h e  r a p i d  
t e s t i n g  and evaluat ion of new g e o t h e m a l  f l u i d  handl ing  equip- 
ment and techniques a t  t he  SDGdE f a c i l i t y  are t h e  t i s z l y  
developnent and deoonstrat ion of new t e c h i q u e s  f p r  e f f i c i e n t  
pover proluction fron concentrated geo tnemal  brines. The 
long-term b e n e f i t s  include t h e  p o t e n t i a l  for developncnt of 
8 s i g n i f i c a n t  moun t  of ‘ r e l a t i v e l y  c l e a n  low-cost power to 
supply t h e  Southwest, and t h e  p o s s i b i l i t y  of developing 
e f f e c t i v e  ?over conversion equipxent .with wide a p p l i c a t i o n  
in water-doninated geothernnl systems. - 
The land used for t h e  thermal loop f a c i l i t y  has been taken 
out of a g r i c u l t u r a l  pmduct ion  f o r  t h e  dura t ion  of t e s t s  and 
p o t e n t i a l  power production. The f a c i l i t y  has been designed 
so t h a t  a minimum mount  of and is used, caking t h e  =a ja r  
p a r t  of t h e  land under lease a v a i l a b l e  f o r  concurrent  n g r i -  
c u l t r u a l  production. The ‘owner of. t h e  land has v o l u n t a r i l y  
en te red  i n t o  a geothermal lease and is being c o q x n s a t e d  
f i n a n c i a l l y  for  its use by t h e  geothermal ope ra to r s .  
geothermal opera t ions  are terminated,  t h e  l and  can b e  r c t u r n c d  
t o  a g r i c u l t u r a l  use. Thus’, an a l t e r n a t i v e  short-term b e n e f i t ,  
a g r i c u l t u r a l  use of t h e  land needed f o r  t h e  facility. 
has been s a c r i f i c e d ,  but t h e  long-term a l t e r n a t i v e  b e n e f i t s  
remain uninpaired.  

Ivhn 

IRFJVERS IBLE K;l, 1 f,.WTRf T;\’’lBLE CO!.P!IT!EXTS 

The facility requires the use of a relatively large 
. 

amount of c a p i t a l  cquipmcnt. 
most of tlic cquipncnt- yhcn -operat ions arc rcrrxinntcd, 
cannot be removed or salvaged at the end of operations 
arc irretrievable coniniitmcnts. 

It will bc possible to recovet: \ . 
that which 

S u p p l i e s  atid labor nccessary  
-- - 
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for operation wi1.L also be  an irretrievable conmitment. Any 
funds committed t o  the research support of the cxperiment by 
ERDA laboratories arc also irrctricvable. The gcotliemal 
resource is depleted by production to the  extent  that rein- 
jection docs not rcchargc the rcscrvoir. T h i s  will not b e ,  
a significant part of the  resource in place. 

Finally, the cooling water will be irretrievably committed to 
-.cooling rather than irrigation. This would be 500 to 1100 acre 

feet per year, assuming daily losses of 3 acre feet, which is a 
. .small part of the approximately 3 million acre feet Fer p a r  
brpusht to the Valley Irrigation District from the Colorado 
River Basin. 

a 

D; 'ALTERNATIVES 

One alternative is for ERDA to not support the SDG&E develop- 
ment program and thermal loop facility. 
previously been funded from revenues of the company's utility 
operations in hopes of developing new sources of power for 
their users. 
SDG&E from this sozrce is necessarily lhited, and the Z=Jr? 
support is intended to e-qedite 5eveloFzenS of necessary %e&- 
nology for developzesf cf t h o  geo tkczz1  rbsc-z::e fsr zatioztil 
needs. 
proceed, though at a slower pace. h y  ewirzmental effect ' 

which might result from the facility are therefore unaltered 
kgr the fact of ELWA pzrticipatios, bc,t the 2evelcszeat of 
suitable technology t o  produce hacllpnee5e5 electrical pover 
in a relatively clean way could be retarded significantly 
if the ERDA funding were not available. 

A second 'alternative,-of ERDA sponsoring the work elsewhere, 
is not considered economically or environmentally sound. 
Other existing wells in the area would have near identical 
environnental inpact potential and new wells in a different 
area obviously introduce additionai potential izpscts from' 
constmction. Also, boundaries of the geotherinal field limit 
the geographical area open to this project if it is to meet 
its objectives. Therefore new well sites wauld have to be 
in the same area. 

The S D M  program has 

me asol;it of sone7 k-hick =q- Le qeci 'cy 

If 3 3 A  f;L",ds are not co=zizten_, - .  zevefcp=ecs vo-Ld. 

POTENTIAL CONFLICTS WITH STATE,  REGIONAL OR LOCAL PLANS 

The 'geothermal operations on this site are privately-owned land 
.upon which a valid geothermal lease has been issued. All cog- 
nizant governmental agencies have issued permits for the operation.. 
There is no known conflict with state, regional or local plans. 

The operations of the- thermal loop facility will be conducted \. 

under Geothermal Production Permit No. 4-75 issued by Imperial. 
County on February 24) 1975. This permit imposes conditions 

--_ 
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on operation primarily intended to protect the local environment. 
Approvals for the facility have also been obtained from the Calif- 
fornia Regional Water Quality Control Board and the Imperial County 
Division of Public Works. 
has approved plans for well operations associated with the project. 
A California Environmental 1,mpact Report (EIR) , required under the 
California Environmentla Quality Act (CEQA) , was prepared by 
Imperial County in 1973. 

. 
The California Division of Oil and Gas 

IV. PUMMARY AID- CONCLUSION 

!l'h.e maximum anticipated environmental impact of the thermal loop 
experimental facility is disruption of a small part of the leased 
tract. 
techniques and equipment to allow utilization of the Salton Sea 
geothermal resource, and the develogment of equipment which may 
markedly increase the opportunities for utilization of hydrothermal 
geothermal resources in general. 
insignificant environmental consequences of the thermal loop 
facility, it is concluded that ERDA participation-in the construction 
and operation of the thermal loop facility is warranted. 

The benefits anticipated are the development of new 

In view of the comparatively 




