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A. . Objcctivcs 

sys t ems  and con>poncnts designcd f o r  modera te  tempera ture / low 

salinity geothermal  fluids available at  the East Mesa s i te  i n  the 
Imper ia l  Val ley of Califorllja. Th i s  facil i ty will be named the East 

T o  d6sign and  cons t ruc t  a t e s t  facil i ty for gcothcrmal  ene rgy  . 

-7 Mesa Geothcrmal  Test Center .  
4 

The overa l l  objective will be met by a three-phase project  that  
will: 

0 Expand the p re sen t  faci l i t ies  of the Bureau  of Rec1ama.- 1. - 
tion's wa te r  desalination operation a t  E a s t  Mesa  to 

accommodate  l imited-scale geothermal  ene rgy  conversion 
equipment  testing by  1 December  1915. T h i s  facil i ty wil l  
be able  to support  some small-scale test operations dur -  
i ng  the expansion process .  
Cons t ruc t  additional t e s t  faci l i t ies  adjacent to the present  
East M e s a  t e s t  s'itc to provide g r e a t e r  geothermal  ene rgy  

conversion t e s t  capaci ty  i n  Ju ly  1977. 
Cons t ruc t  and operate a 10 MWc geothermal  electrical 
Demonstratio11 Exper iment  at tho East Masa  Geothcrmal  
Test Cente r  b y  September  1979. 

0 L J  

0 

a 

, 
B. Background 

test c e n t e r s  a t  a rang:" of available types  of geothermal  ene rgy  r e source  
s i t e s  to facil i tate tes t ing of conversion systems and components devel-  

oped by industry,  un ivers i t ies  . .  and o ther  agencies  under  realistic field 
conditions. 

The modera te  teknpPr 

at East Mesa, nea r  El C e n t r  

been under development as a 
the Bureau  of Reclamation of the D 

The national geothermal  c.nergy .program r e q u i r e s  a series of 

, 

! 



. 
Extcnsivc s tudics  of this r c s c r s o i r  arc bcing concluctcd by thc Bureau, 
and f o u r  producing test  wolls and one injection well have bccn dril led.  

The site now has support  s e rv i ccs ,  laborator  warehouse and office 

space,  surface plumbing and two desalt ing plants. 

desalt ing s tudies ,  they have the capability of being used for other pur- 
poses.  
of geothermal  energy  conversion equipment and ma te r i a l s  can be tes ted 
under field*conditions us ing  actual geothermal fluids. The Bureau of 
Reclamation has made the s i te  available to public, pr ivate ,  and academic 
scient is ts  as a field laboratory,  and a number of tes t s  of e lec t r ica l  

While thcsc facil i t ies were designed as  a field laboratory f o r  

The East Mesa site .provides a sett ing a t  which various types 

power-oriented sys t ems  and components have a l ready  been conducted. 

limited. Extensiye c ... utilization - . -.- of the si te as a geothermal  energy 
program t es t  cen ter  will  require  the dril l ing of additional . .  we'lls and 
the construction of- additional facilities. 

The faci l i t ies  now available at the E a s t  Mesa s i te  a r e  rc la t ively 

--- - -__ _ _ _ _  ,̂._ .--_- -. .-. .C - - - * -  1 . . - - -  
_ _ .  - . _...- 

C ,  Technical  P lan  

is i n  k e p i n g  with the rcconm~endat ions  of'tho . .  TRW Phase 0 study 
sponsored by NSF. 
the'ke s t  Center  in  a three-phase project that wi l l -permi t  achievement 
of the Phase 0 objectives:  

&*, 
The technical  plan for the development of the East Mesa t es t  s i te  

- - .  --- -____ _ _ _ _  - 
Thc Burdau of Reclamation proposes to  develop 

# 

-. 

0 

. ', o 

Phase  1A: EspanGion of the present  East Mesa t es t  facil t ies.  
Phase  1B: Construction of additional t e s t  faci l i t ies  ad- 

2 1  
* 

jaccnt to  the present E a s t  Mesa operations.  
0 Phase 2:. Construction and 

thermal-powered e lec t r i ca i  

results of the on-going 
2nd Bcchtcl Corporatio 

W 2 - 



the overa l l  plan by ERDA. Bccausc l imited T c s t  Cen lc r  operations c a n  
be s ta r ted  a lmos t  immediately, this FDP also includcs planning f o r  

t e s t  ccntcr operations and management  (sce Mnnageillent section). 

The Bureau of Rcclamation will  continue to operkte its desalt ing 
p rogram in accordance with its assigned miss ion  while the T c s t  Center  

is unc?cx development and ili operation. The Burcau ' s  Test Cen te r  Site 

Manager will  be responsible  to Bureau management  f o r  both the opera-  
tion of the Test. Cen te r  for  the geothermal  ene rgy  p rogram and for the 

Bd 
T 

. 

- _  
will bo psvcd. 

3 

i .  . .  

I .  
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Task 4 

b 

Task 5 

Task 6 

Task 8 
-7 ' 

s .  

4- 

. 
Typical specifications are available;  
c a n  bc upgrhded rapidly. 

the w o r k  in  two months without in tc r le r ing  with on- 

going ac tivitic S. 

Support Scrv iccs .  Additional telephonc, clectrical 

s e r v i c e ,  san i ta ry  faci l i t ies ,  cooling wa te r ,  etc.,  will  
be provided by several con t rac to r s  ove r  a seven and 
one-half month period. 

esis  ting survcys 
A cont rac tor  will  coxn~ lc tu  

cI_ Secur i ty  Fcncing. 
cnclosc  the espanded areas. The new fencing will  be in- 

The p resen t  fcnce will be cxtended to  

s ta l led  in:stages as the work  proceeds .  

P ipe l ines  and Plwmbing. ' Additional pipelines and plumb- 
ing will  be installed f r o m  two _-- wel ls  - - -- to  the t e s t  area to 

- v 

increase the geothermal  fluid flow capacity.  Exis t ing 
specifications can bc adapted for this purpose. The in- 
s ta l la t ion cont rac tor  will  r equ i r e  approximately six 
months for  this work. 

Shop and Laboratory.  A prefabr ica ted  building will  be 
e r e c t e d  to provide cspanded shop and labora tory  faci l i t ies  

designed f o r  both Phase 1A and Phase 1B act ivi t ies .  . 
P r e s c n t  shop and l abora tory  space w i l l  be modifiecl f o r  
offices for the Test Cen te r  staff and test ope ra to r s .  



a d ' .  2. 
The second p a r t  of thc f i r s t  phasc of the pro jec t  will  includc 

P h s c  113, Construction of Aclclitiotlczl Fac i l i t i e s  

construction of additional t e s t  pads; Etdditiona 
plumbing; completidn of office and warehousing space; and extension 

of .support s c r v i c e s  to the hew area adjacent  to the present operation. 

Detailed plans m u s t  await  completion of the Phase 0 studies.  Five 
m a j o r  areas of act ivi ty  have bcen idcntified: 

llSD and 

0 Bureau  preparat ion of the RFP and contract ing f o r  the 

Phase 1B design (3 months). 

Long ,lead time procurement  init iation by the Bureau. 
R F P  and  contract ing €or construct ion (3 months). 

Construct ion by cont rac t  (17 montlls). 

0 Phase 1B design by ASrE con t rac to r  (6 months). . 
0 

o 

0 

5 



, 

..  
, 

for s i t e  dcvclopnlcnt, and desalt ing and geothermal  cne rgy  l e s t  opera-  
tions. Aftcr thc ini t ia l  site planning, most of Lhc sitc iimplcnlcntstion 
activities'Wil1 bs  2parformd.d bn contract .  The Ddfesu will  provide 

procuremcnt  and cont rac t  monitoring se rv ices ,  on-site cont rac tor  

support ,  and other  bousekecping fuctions. The Site Manager will  r epor t  

to  the Direc tor  of the Bureau 's  Lower Colorado Region, which will pro- 
vide technical and procurement  support. Additional technical support  
wil l  be available f r o m  the Bureau's Engineering and Resea rch  Center  . 

W 

i n  Denver. 

of the Test Center ,  will  participate in  the ini t ia l  planning, and will  

h 

ERDA will provide ove ra l l  policy guidelines for the development 

i 

r 
approve the development budget. 

2. JManageme nt of Test Cen te r  Ope ra t ions  

Tho Bureau 's  Site Manager  will  be responsible  for Test 
Cen te r  operat ions,  a s s i s t ed  by Deputy AManagers €or  Test ing,  and Well 
Field and  Rese rvo i r  Management. The Bureau will have a Deputy Man- 
a g e r  f o r  the desalt ing p r o g r a m  who will  not be involved in the geotharmal  
ene rgy  conversion t c s t  program, except for  in te r facos  between the two 

pr og ram s . 
ing s e r v i c e s ,  on-sito support  f o r  t e s t  ope ra to r s ,  l abora tory  services, 
other  housekeeping functions, wel l  f ield and r e s e r v o i r  management ,  
and will  be responsiblo f o r  piping of geothermal  fluids,  and the pro-  

Site managcnlent will provide procurement  and cont rac t  monitor-  

vi ri nn 



the annual operating plan rcflectod in the PUP 
view and approvo thc budgct submittecl by tho Tcst Ccntcr manager via 



publish repor t s  on tests 'conducted a t  the Tos t  Ccntcr ;  proprietary 

information will he protected.  

Ccnter.  The TeGt Center  wi l l  be operated in  accordance with the F r e e d o m  
The Bureau will  opcratc  a Public Information Officc for  the T c s t  

of Information Act. 

E. Procurement  and Contractinq P lan  

curement  Regulations (41 CFR), supplemented by Department  of Inter ior  
regulations arid i u r e a u  of Reclamation Instruct ion Supplements.  Unless 
a clear necessi ty  f o r  non-conlpetitive procurement  can  be justified under 
thesc regulations, all major procurement  and contracting in the imple- 

mentation and operation of the T e s t  Center  wil l  be competilive. EXDA 
will  bc invited to participate,  a t  i t s  option, in  decisions to contract ,  
RFP and source l i s t  preparat ion,  Evaluation Board reviews of proposals ,  
and decisions on cont rac t ' fo rmat  and negotiations. 

encouragement  of indus t r ia l  and other  u s e r  participation in the na t ioml  

geothermal energy program,  Dcpilrtmeot.of lntcrior patent regulations 
wil l  apply, The Bureau of Reclanlation patent a r t i c l e s  wil l  bc used in  

P rocuremen t  and contracting wi l l  he govcrned by F e d e r a l  Pro- 

The objective of Tes.t Center  patent policy will  be the maximum 

. .  contrac king . 
F. Scheduling ana r w y  Mile s tone s 

The project  sc l~cdulc ,  with key 

* .*_ ._ .. - 
ted,. is presented 

gure 1. The Phase  1A schedule is 
nd 2 schedule 
ubject to  deta 

=e Presestod in  outline 
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ACTIVITY F? 

Phase IA 
Facility De sign 
Sontracting 8t Procurement 

Roads & Pavi 
SuTport Services 

Phase 1B De 
Long Lead T 
Construction Contracting 

Construction 
Phase 2 
De sign Criteria Study 
Cctailed Planning 

1 

1975' 

1975 
v l A M J  

4 

* 19.7 6 
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1 
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I 
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I 

1 

I 

A Milestone 
1 

6 
19761' 
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1 9 7 t  
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I 
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I 
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I 
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I 
1 
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Key ni i les tones for the' projcct ,  assunling a s t a r t  date of 

March 1375, a r c :  
1. Phase 1A 

0 Sta r t  of Procurcmznt  act ions - 15 M a r c h  1975 
0 

o 
Completion of facility design - 15 Apr i l  1975 
Completion of wel l  reperforat ion (3 wel l s )  - 
15 Apri l  1975 . 

Star t  expansion of support s e rv i ces  - 15 Apr i l  1975 
Completion of road 2nd paving - 15 July 1975 
Star t  erect ion of laboratory and  shop building - 
1 June. 1975 

Completion of laboratory installation - 1 October 1975 
Completion oi installation of shop equipment - 
1 December 1975 
Completion ol' well  dril l ing and wel l  liead equip- 

m e n t  installation; completion of support  se rv ices ,  
plumbing and pipelines, and secur i ty  fencing - 
1 December  1975 

0 

o 
o 

0 Completion of building - 1 September  1975 . 

o 
.o 

0 

o 

f 

2. Pliasc ln  (tentativc) 

o 
0 

0 

0 

o 

Design contract  award  - 1 June 1975 
S t a r t  long lead time procurement  - i September' 1975 
Cornpletibn of Phase  1B design ,- 1 December 1975 
Award PhaGe 1B construction contract  - 1 M a r c h  1976 
Completion of Phase  1B construction - 1 August 1975 

Award design c r i t e r i a  contract  - 1 September  1975 

Award P h a s e  2 detailed planning contract  - 
1 June  1976 
10 MWe power plant on-line - September  1979 

. 
3. P h a s e  2 (tentative) 

o 

o 

o 

i 
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C .  Budgct 

Tho required buclget for T e s t  Cc 
funding  by ERDA is summar ized  is Tab 

ions are regarded as firm, Phase 1B and 2 budgct f igures  a r e  prcl im- ’ 

i na ry ,  subject to changc when these phases of the project  arc planned 
in  clctail a f te r  the completion of the Phase 0 studies by ERDA, 

ctnils are presented in 
x Scction VJI, Rosource Rcquircmcrlts. The Phase 1A budget projcct-  

H. - Staffing P lan  

two Deputy Site Managers: 
Thc%ey staff of‘the Test Center will be the Site Manager  and 

0 Acting Site AManager, Mr.  S. H. Suomoto. In charge of 
Test Center  implementation and all T e s t  Center opcra- 
t ions,  including Burkau ob Reclamation de salting program. 
Consultant to Test Cente 
Lower  Colorado Region, 
Acting Deputy Site Manager ,  T e s t  Operations,  
Mx. J. L. Feathers tone.  Assis ts  Site Manager  in Test 
Center  implementatian. Responsible fox day-to-day 
operation of tent pads, laboratory and shop facilitie6, e tc .  ; 

1. Repor ts  to Director ,  
of Re c lam ation. 

4 

0 

W 

eping (Bureau and 
s to  Site Manager. 

Fac i l i t i es  P lan  

I 
I 

orations during the Phase 1A 

new labor at0 r y , 
, 
I . .  , 
I 11 . ir . . 

p.. 



C TABLE 1 - SUhiMARY OF ESTIMATED BUDGET 

0 

0 

0 

Phase 1A Initial Espansion $ i , 5 i 3  890 

Phase 1B Additional Facilit ies 0 . 1,927 . 

Total Phase I A  and Phase 1B $1,513 $ 2,817 

Test Center Annual Contracted 

Capability level 
Phase 2 Demonstration Experiment . 

300** 
Operating Cost at  Phase 1 * 8 

- $19,470*** - 

. .  

# 



shop and additional warehousing space,  Upon coinplction of this  struc- 
tu rc ,  p a r t  of tiic present  office /shop/warchotlsc s t ruc tu rc  wil l  be con- 
vcr tcd  to additional ofiicc space for -Ccntcr  staff. Thc present  labora-  

LJ 
f 

tory will be converted to  of f ices  to T e s t  Ccnter  users. 

J. P r o j c c  t Risks 

low. The on-going cxpericnce of the Bureau of Reclamation with the 

E a s t  Mesa clcsalting p rogram has provided a firm bas i s  for T e s t  Center  

Pixase 1A technical,  schedule and cos t s  r i s k s  are regarded  as 
- 

development and cost  and time e s t imate s . 

completion of the Phase  0 study by ERDA pe rmi t s  development of 
detailed plans,  schedules and c o s t  es t imates .  

r e s o u r c e s  has  been evaluated a s  low. . Pre l imina ry  calculations indicate 
a useful life of not less than 100 years at the planned r a t e  of usage fo r  

T e s t  Center  operations.  These evaluations are continuing. 

Risks  involved in P h a s e s  1B and 2 cannot be a s s e s s e d  until 

The r i s k  of e a r l y  dcpletion of the East Mesa geothermal  energy  

i 



-~ .. . .  

n:' 

bpc, XI. DACKGlIOUND 

e 

A. . Relationship to Nat ional  Gcothcrrinl Encrgy  P r o g r a m  

vide the knowlcdgc and tcc! 
The goal of the national ~eot11crrna.l energy program i s  to pro-  

logy base recluiraa to  solve tile m a j o r  
problems inhibiting the growtk of geothermal  cncrgy  in  tho U. S., and 

to  acce lera te  the developinent of commerc ia l  applications of geothermal  

ene rgy  i n  such  a manner  that maximum us; c a n  be made of available 
r e sources .  , 

The bas ic  s t r a t egy  of the national geothermal  e n e r g y  p rogram 
wi l l  be one of relatively shor t - t e rm government involvemcnt on a high 
Iovcl of activity, with thc pr ivatc  s c c t o r  expectcd t o  a s s u m e  a n  inc rcas -  

ing ro l e ,  and a g r e a t e r  share of the risk, a s  the national r e s e a r c h  pro- 
gram begins t o  pay off. Thus,  the national geothermal  enorgy  research 

program places  a m a j o r  e v p h a s i s  on a strong and continuing working 
relat ionship between . government  act ivi t ies  and the geothermal  energy 
industry. 

Specifically, the national p r o g r a m  is di rec ted  toward: ( 1 )  pro- 
v id ini -  the n e c e s s a r y  technological advances to improve tlic economics 
of gco.thcrrna1 power production, (2) expanding the knowledge of recover -  
able resources of geothorniai  anergy, and (3) providing carefully re- 
searched  policy act ions to  assist i n  resolving environmental ,  legal 
and institutional problems. 

by the National Sciencc Foundation (NSF) havo indicated that one m a j o r  
area in which the governmental  act ivi t ies  c a n  contribute to the acce lc r -  

ation of the geothcrmal  e n e r g y  utilizption p rogram,  and to thc involve- 
' 

n>cnt of indus t ry  in this  p rog ram,  .is the provision of t e s t  centers at 
which geothermal  ene rgy  s y s t e m s  and the i r  components developed out- 

side the government c a n  be tcs tcd under alistid conditions* A 

number of types of geothermal r 

LJ 

The Phase  0 stuclics of the geothermal energy program supported 

I the U.S., including dry s t e a m ,  

low salinity fluids,  geopressu  I slingmatic deposits. The NSF 

14 
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for g ove r n  mc nt -c s tabli  she d tc s t cc nlc r 
of gcotlicrmdl e n e r g y  r e s o u r c e  s i t e s  to  facil i tate tes t ing of systcji is  

and components dcveloped by industry,  acadcmic organizat ions and 

others .  

t c? rango of availablc types 

The Inter-Agency Task F o r c e  on Gcothermal Energy  has recom- 
mended that facilitics be devolopecl that will providc the capabili ty to 
t e s t  and evaluato ncw technology and cornponcnts. This t e s t  and ovalu- 
ation would be conducted under actual field conditions with producing 
ge othe r m a l  wells. auld be directed a t  involving 

engineers ,  ana lys t s ,  technicians and manage r s  from indus t ry  so they 

Fac i l i ty  ope rat ion 

can gain d i r e c t  geothermal  experience.  
The East Mesa site, i n  the Imp 

El Centro, is a moderate. t empera ture  /low salinity geothermal  r e s o u r c e  
that is now used by the Bureau 
In te r ior  as  a test and d e m o n s t r  
t he rma l  energy  to the desal t ing of w 

the East Mesa s i t e  geotherm 
f o r  at l ea s t  one hundrcd yes. 

demonstration powor plan appl 

15. East- A b s a  T o s t  Site 
The Bureau of Recla 

t he rma l  r e source6  of thc Imperial 
this program arc to dcmons t r  

a1 Valley of California  n e a r  

c lamation of the Department  of the 
application of gco- 

w i d e  sufficient ene’rgy 

iave stigating the ge 0- 

e p r i m a r y  objectives of 
of do salt ing geothcrmal  

f o r  development of b necc sba 

gate the concurrcn t  product 

tigations are being copdu,cted undc 

Reclamation Laws ( A c t  of June 17 
a t o r  y the re of, and s u p p b  me ntaxy o Rive r  Basin 

c t  (Public Law 90-53 

. and the Golorado River Basin Sa 

88 Stat. 266, June 24; 1974). 
Jn 1968 tlii  Bureau of Rec 

rc Gourcc inva igations in the Imperial Valley by providing f inancial  aid 
LJ 
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The East Mesa  t c s t  s i te  providcs a sett ing a t  which var ious  t y p s  
of cquiplncnt and ina tc r ia l s  c a n  bc iested undcr field conditions using 

ac tua l  gco t l~c rma l  fluids. T h e  Bureau  of Rcclanlation has madc this  
sile available to public, private and academic scient is ts  a s  a fielcl 

laboratory.  A number of t c s t s  of e lec t r i ca l  power-oriented conlpon- 
e n t s  and sys t ems  have alrcacly been conducted at the site. 

The East Mesa s i te  now has  five wblls ,  support  s e rv i ces ,  labor-  
a to r i e s ,  warehouse and office "spacc, surface plumbing and two de salting 
tes t  plants. While the facil i t ies were  designed as a ficlcl laboratory f o r  
desalt ing studies,  as indicated above, they have the capability of being 
used fox other  purposes. . However,  extensive utilization of the East 
Mesa s i te  for  geothermal  energy sys t em and component testing wil l  
require the construct ion of additional fadilities. 



. .  
III. TECI-INICAL PLAN 

A. Resea rch  Approach 

that thc East Mesa site be developed into a geothermal  t e s t  c e n t e r  f o r  
modera te  tempera ture  /low salinity fluids with two p r i m a r y  Objectives: 

(1) provision of a t e s t  faci l i ty  f o r  geothermal  energy  conversion sys t cms  
and components requiring the available type of fluid, and (2) provis ion 
of a s i te  f o r  10 MWe geothermal  energy  convcrsion demonstrat ion plant. 

The approach to the development of the E a s t  M e s a  Geothermal  
T e s t  Center  descr ibed  here in  is in  keeping with thc recommendat ions 

of the Phase 0 study. The Bureau of Reclamation proposes  to develop 
the E a s t  Mesa  Geothermal  T e s t  Cen te r  in a three-phase project  that  

The K S F  Pilasc 0 study f o r  the geothcrmal  p rogram recommendcd 

. 

. w?ll pe rmi t  achievement  of the NSF Phase 0 dcfincd objectives: 

0 Phase  1A: Expansion of the present  E a s t  Mesa  faci l i ty  
t o  permit smal l - sca le  testing of geothermal  ene rgy  com-  
ponents b y  December  1975 (testing on a l imited sca le  is 

a l r eady  possible,  as notcd in thc Background discussion 

above; the Phar;o 1A cffor t  is directed toward a rapid 
moderato-scale  expansion of the exis t ing fac i l i ty  to 

accommodate niorc exper iments  and to  provide f o r  g r e a t e r  
flow of geothermal fluids). 
Phase  113: Construct ion of additional tos t  pads,  laboratory 

and office space, and expanded support  faci l i t ies  and dr i l l -  

ing of twa adail ional 
. s i t e  by Scptcmber 19 

scale expansion of the p r  

L J  
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Site Managcr wil l  le rcsponsiblc  to thc Bureau management for both 
c the opcration of the Test Cente r  i n  the geotkcrmal ciicrgy program 

act ivi t ics  and for thc opcrst ion of thc desalt ing program. 

I 
~ 

In i ts  role in the maiiagement of the  T e s t  Cen te r ,  the Bureau 

will  provide housekeeping and s i te  support  faci l i t ics ,  and overa l l  rxanagc- 
mciit of the site. Agencies requir ing the use of the T e s t  Cen te r  f o r  geo- 

thermal ene rgy  systems and coinpouent testing wil l  be e x p c t e d  to s e t  

up their  own equipment,  run the i r  own test operat ions,  col lect  the i r  
own data and remove  the equipment when the t e s t  operat ions are com- 
pleted. Scheduling of t e s t  pads and the use of geothermal  fluids will  be 
the responsibil i ty of a T e s t  Center  Panel as is d iscussed  in  de ta i i  in  
the next section of this  PDP, Management Plan. 

B. C r i t e r i a  f o r  Task Assignments  

Task ass ignments  in the propqsed project a r e  descr ibed in two 
par ts :  (1) during the implementation of the T e s t  Center  development 
plan, and (2)  during TeFt Centcr  operat ions.  During both of these per iods 
the Bureau of Reclamation will  have the role of s i te  manager  f o r  the E a s t  
Mesa Geothermal  Test Cen te r , .  and wil l  bc involved in  the management  

and operation oi  i t s  own water desalting program at the facility. The 

specific role  of the Bureau dur ing  each  of .the two per iods i s  descr ibed 

. 

. 

be low. ! 
i "j 

f . . .  1. Facility Development 

During tho dcvelopmcnt of the East M e s a  facility into a 

Geothermal  Test Center, the Bureau of Rcclamation wil l  be involved 

p r imar i ly  with con t r ac t  niqnitortng and site suppdrt. The major por- 
tion of the tasks  involved in the development of the new fa 
than a portion of the ini t ia l  planning, wil l  be contracted.  

Bureau 's  objectives in  the pro jec t  is to  expand the geothermal  industry 
by involving the p re sen t  and potential industr ia l  firms and univers i t ies  
participating in geothermal  research and 
and development of the Test Center .  

At the present timo, t 

Bechtel  Corporation covering 

. 

.* lad- j - 
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If necessa ry ,  thc Burcau  belicvcs that i t  wili  bc possible to modify this  
cont rac t  s o  that the con t r ac to r ' s  a,ctivitics can  includc a portion of the 
pre l iminary  planning for the Phase 1A expansion to take advantagc of 
the fami l ia r i ty  of the' p re sen t  cont rac tor  with the facility. The rcmainder  
of the  e f fo r t  in designing thc.initin1 upgrading of the facil i ty ifito a T e s t  
Cen tc r  will he provided by Bureau pcrsonnol  who havc bcen performing 
engineering design t a sks  f o r  the East Mesa facil i ty as p a r t  of the Bureau 's  
dc salt ing program. Th i s  shar ing  of responsibil i ty for tlie init ial  planning 
of the Phase  1A effor t ,  utilizing personnel  a l ready  f ami l i a r  with the s i te  
capaci ty ,  cha rac t e r i s t i c s  and operations,  will  pe rmi t  completion of this 
in i t ia l  task in approximately six weeks and enable the s t a r t  of contract-  
ing f o r  the r ema inde r  of tlie t a s k  of Phase  1A approkimately two weeks- 
a f t e r  the s t a r t  of pro jec t  act ivi t ies .  

bd 

It is expected that the remainder  of the t a sks  of Phase 1A will  be '  

contracted.  
e n e r g y  conversion (we11 dr i l l ing and reper fora t ioa ,  e tc .  ) mill be contracted 
to f i r m s  a l ready  in, o r  with an indicated in t e re s t  in, the geothermal  energy  

industry.  
be contractcd on a norma l  low-bid basis ,  

Those tasks that involve specific sk i l l s  re la ted to geothermal  
. 

leb 
Other routine tasks  ( road paving, s ecu r i ty  fencing, e tc .  ) will  

The major portion of tho tasks  in  Phases 1B and 2 will  be con- 
t r ac t ed ,  p r imar i ly  to f i r m s  in  thc geothermal  ene rgy .a rca .  The only 
major exception anticipated a t  p re sen t  is the procurement  of woX1 cas- 
ings. Because of the long-had time for  we11 cas ing  del ivery,  i t  is an- 
ticipated that the Burcau  of Reclanlation Lower Colorado Regional Head- 
q u a r t e r s  P rocuremen t  Office yili initiate procurement  action for wel l  
cas ings  a s  soon as s p c i f i c  s i z e s  and quantit ies are known for  a t  least 
the Phase 1A and Phase 1B anticipated requi rements .  

* 

2, Test Centcr Operat ions 

The Bureau of Reclamation wi 
of the T e s t  Cen te r  p r i m a r i l y  
vis ion of a single,  Bureau-o 

available to a l l  Test Cente r  

included in the operat ional  

tthough the pro- 

., . 
W 



Tho n u r c n u  cxpcc ts  Lo cont rac t  for thc m a j o r  portioii or the rc- 
quircd support  s e r v i c e s  during T e s t  Centcr  operations.  

C .  Pro jec t  T E L s ~  nroal ic~ow 

1. Phasc I A ,  Espsn t ion  of P r e s c n t  Fac i l i t i es  

The first  serics of tasks oL ttic project  has becn planned 
as a n  eight-month e i for t ;  assuming a s t a r t  on March  1, '1975, 
panclecl Lacilitics for the start of larger-sc'ale t e s t  operattons wi l l  be 

the cx-  

ready  by DGcember 1, 1975.  Eight  individual task act ivi t ies  have been 
idcntifieci for  this pliase of the work: 

0 Design f o r  fac i l i ty  upgrading and contract ing and procure-  
m e n t  for implementation 
Repcrforat ion of three existing wells 0 

0 

0 

0 Installation of additional pipelines,  plumbing, e tc .  , to 

Construct ioaa and paving of roads  and work areas 
Installation of addi t ional  secur i ty  fencing 

make  additional feed water  available a t  the t e s t  S i l e  from 
wells iMcsa 6-2 and 8-1 
Expansion of on-site shop and l abora tory  fac i l i t i es  
Dril l ing of two additional wel l s  

a. Faci l i ty .Dosign and Contracting 

c-- .. 
0 

0 

T h i s  t a sk  wil l  develop the required overall design 
f o r  the initial expansion of thc East JMesa fac i l i ty  into a Geolhermal  Test 
Center,  arid the specif icat ions rcquircd for  the contracting of other  t a sks  
and the procurement  of equipment and supplies. 
task in a six-week perio 
vious planning for expan 

ini t ia l  planning fo 

Us, roadconctruct 

Performance of this 

nlrcady avai ln l lc  or can bc adapted from prcv t tho Bureau's 

Lower Colorado Rcgiollal .. Officc and the Engincaring and Research Center  * 

24 



supplies to minimize the dcrivcry Lime o h  these long-lend Limc itcrns. 

Specifications f o r  shoi> and labora tory  equipment are a l s o  available.  * 

Utilizing ;kc s e r v i c e s  of an archi tec tura l  engineering f i r m  al- 

ready under cont rac t  t o  the Bureau for design work at the E a s t  M e s a  

s i te  and the dcsign s taffs  of the Bureau 's  Lower Colorado Regional 

Office and Engineering and Resea rch  Center  as requi red ,  the overa l l  
design f o r  the Phase 1A expanded facil i ty and the s p c i f i c a t i o n s  f o r  the 
individual tasks will  be developed in  sis weeks. 
ial procurement  activity by the Regional P rocuremen t  Office will  start 

within two weeks oi the init iation of the Phase  I A  effor t ,  and will  be 
essent ia l ly  coznple ted i n  approximately four  months.  

It is expected that init-  

I 
b. Reperlorat ion of Three  7Vclls 

TO provide f o r  addieional flow of geothermal  fluids 
for clo~vnliole pwnp f ea t s  a n d  other t5st  act ivi t ies ,  2nd f o r  thc dispcjsal 

of spent fluids, th ree  of the four  exis t ing wel ls  i n  tile E a s t  iMesa field,  
M e s a  6-1, 6-2 and 8-3, wil l  be repcr fora ted ,  Specifications f o r  the 
requi red  work arc  already avai lablc ,  and it is expected that this work 
. can s t a r t  apyrosimatqly fou r  weeks a f t e r  the initiation of thc project  

(includes contract ing ). We11 rcpcrforat ion,  utilizing s tandard  shaped- 
charge  methods,  is expected to requi re  no morc than one weck per well.  

ti bd 
-.I 1 94 

I f b  
( P  

1 

& , I  

c .  Roads  and Pavod A r e a s  

To handle thc increased  traffic to the site and pro -  
vide be t te r  a c c e s s  than is'now available to the exis t ing and potential t es t  
pad spaces ,  i t  w i l l  be n e c e s s a r y  to  pave the en t rance  road to the s i te  and 
to pave working and maneuver ing  areas around the test pads. This  task 
will be performed by a road cont rac tor .  Bas i c  su rveys  of the en t rance  

portion of the o ther  areas to be paved a r e  already available;  
t eam is available and can  comp 
tcly two yvocks. Typ  r the Payins 

ecjuired su rveys  

are already available. It is  expected Paving activ- 
i t i cs  can s t a r t  approsi lnatcly two and one-half months after projcc t  

L J  



~ ~ - ~ ~ _ _ _ _  

W 
r coat, in approk imak  that will not 

the other act iv-  re with the normal  Ea c s a  site act ivi t ics  
hc implen~anta t ion  of the Phase 1 

. Suypoft  Services  

This  task  involves t palision of tho basic sup- 
port  Services f o r  the inc reas  

phone, e l ec t r i ca l  power, san  
cations for thc requi red  facilities will be developed a s  par t  of Task 1. 

IC is anticiyatcd that all work wil l  be performed on contract ,  utilizing 
local firms. 

t approximately SLK weeks 

e s t  capacity at the 

y faci l i t ies ,  cooling water ,  e tc .  Specifi- 
including tele- 

has been sc 

a f t e r  initiation of the project  
activit ies in such a manner  that installation 
ing the performance of the \N 

t ime probicm anticipated cquisition of the t r ans fo rmer  for the .,; , 
increased e l ec t r i ca l  power supply; this will  bo provided by the local  
utility compan on a schedule to be determined a e  e a r l y  as possible in  
the Task 1 work. 

Ir 

1': $ '  

,2 

"-' . 
W 

* 

e. Security Fencing 
Expansion of the present t e s t  site 

Center  during Phase  1A will requi r  
existing sccurit; fence to enclose t 
spaces  and other facil i t ies.  Specification 
encing will b prepared dftc r the itial design; i t  

is anticipated hat  the secur i ty  fencing will  be installed in s tages  as 
the expansion w proceeds.  Tho s t a  

approximately t months a f t e r  the 

pletion of all fencing to be scheduled for t 
center  expansion period, 

L, . .  

26 



.. w 
1 

W 

f .  Piix t i  IIC s , PI u m b i n ~  , e :c . 
Additiollal pipclines and thc associated valvcs,  

connectors  , etc .  , will  bc requi rcd  to incrcase  the gcotiiernml fluid 
flow capacity from wells  Mesa 6-2 and 8 - l - t o  the expanded test  s i te .  
Thc design of the requi red  faci l i t ies  wil l  be preparcd  during the Task 1 
effort .  Surveys f o r  exisling pipcline routcs  arc a l ready  available;  i f  
additional routes  are requi red ,  the necesFary su rveys  wil l  be made by 

. 
i 

the Bureau survey  tcam. 
fo r  previods work a t  the E a s t  iMesa Fac i l i ty  c a n  be adapted. 

Pipe, valve and o ther  equipment specifications 

Installation 
& I  

1 work will be performed on .contract .  

s t a r t  on 1 June 1975, with completion by 1 Deccmber 1975. 

. 

The installation of pipelines and  other  cquipment is scheduled to  

g. Shop and Laboratory Fac i l i t i es  

The expanded shop and labora tory  faci l i t ies  to be 

constructed and,equipped during the Phase 1A work  will be designed and 

located to s\rpport-the full-scale operational Test Cen te r  of Phase 1B 
also.  The presen t  shop and l abora tory  faci l i t ies  wil l  continue i n  opera-  
tion to support  in te r im t e s t  operat ions and the Burcau 's  desalt ing mis- 

sion until the new facil i ty is ready. 
moved to thc now s t ruc tu rc ,  and tho existing faci l i t ies  wi l l  be converted 
to office space for  thc T c s t  Cen te r  staff (permanent  building) and organi-  
.zations conducting tests (trailer present ly  housing laboratory)  in  the 
Phase 1B effort .  

building (Butler Building or e q u i k l e n t )  to be e r e c t e d  by a cont rac tor .  
Simple installation of additional equipment will  be performed by the Test 
Center  staff; complex ins  tallations will  be contractcd.  

Present equipment will  thcn be 

The ncw faci l i ty  will be planned around a s tandard  prcfabricated 

b 

Estimated miles tones  are : 
0 June 1, 1975 -' S t a r t  building erect ion.  
0 September  1, 1975 - Building, HNA electrical 'vork# 

0 Octobcr 1, 1975 - Present 
plumbing, etc .  , completed. 

munt  inovc cornplctcd. 
Deccmber 1, 1975 - New equipment installation completed. 0 
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h. Dr i l l  T w o  \Vclls , 
Two additional wel ls  will d r i k d  during Phase 1A - 

to providc fo r  i nc reased  flow 01 geothermal fluids and additional rc in-  
jcction capacity-for the added test s i t e s .  The wel ls  may be s lan t  dr i l led,  

s ta r t ing  at a point c lose  to the exis t ing and phnncd test  pads to minimize 

above-gyound plumbing. 

i n  the p rc sen t  E a s t  Absa wells  will  be installed to provide additional 

flexibility for  domnhole studies .  The wclis wil l  be clrillcd on cont rac t  by 
a f i rm experienced with geothermal  operations.  

Product ion we11 casings l a r g e r  than those used 

Well dr i l l ing,  including installalion of the necessary well  head 
equipmerit, has been scheduled €or  the period between 1 June and 
1 Decenibcr 1975. Although this  process will  not requi re  more  than six 
weeks,  f lesibil i ty has been built into the schedule in recognition of lead 
time required for well  casing and  valve del iver ies  and the heavy work 
loads of we11 dr i l l ing cont rac tors .  

. 

2. Phase 113, Construction of Addi n d  F a c i l i t k 6  I 

Phase  1B of the project  will  inv the construct ion of 
L J  

additional t e s t  pads,  the noc’ossary 
of the officc and warelious 
the ncw test a r e a ,  aiici tho 

. 

Detailed planning f o r  P 
of the ERDA Phase 0 effort th 

tion of contract fo 
Phase 1s &sign 
Long ted-t ime 

0 RFP and contractor selection for  construction con t r ac t s  

(3 months) 
.. 
0 Construct ion (17 months) 
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a. D o  si :: n,*C O;I t zric t i n 2 Pr oc c c l u  r c  s 
Prepa ra t ion  o i  the iWF f o r  tlrc design cont rac t  f o r  

Phase l B  will  be initiated at thc s t a r t  of project  act ivi ty  (assumed to be 
March  1,  1975 in coordination with the faci l i ty  upgrading design act ivi t ics  

of Phase 1A. R F P  prepara t ion  wil l  bc thc responsibil i ty of the Lower 
Colorado Xegion Ofiicc of the Bureau, utilizing many of the same s ta l f  
involved in the Phase 1A ciesign work. The Regional P rocuremen t  Officc 
will  provide thc requi red  support. ' 

The proposa l  evaluation and  cont rac tor  selcction will  be by a 

selection board established at the Regional Oifice. If necessa ry ,  one 
or m o r e  consultants f r o m  the geothermal  community (not involved in 
the cont rac t  bidding) will be m e m b e r s  of this board. ERDA will  be in-' 
vited to participate in the board act ivi t ies  if  it so d e s i r e s .  

Regional P rocuremcn t  Olfice. Cont rac t  award  h a s  tentatively been 
scheduled f o r  June 1, 1975. 

Contrqct  negotiation will  be the responsibil i ty of the Bureau 's  

b, Phase 1R Design I 

The Phase 1D design cont rac t  wil l  be awarded to 
a n  A &  E firm with oxpcrioncc in. the gcothermal  area. Cont rac tor  supe r -  
vision wil l  be the r e s ~ o n s i b i l i t y  of the T e s t  Ccn tc r  Site Manager ,  with 
the technical support  of the Regional Office Design Division and the 
Engineering and R e s e a r c h  Center  in Renver ,  i f  necessary .  

Phase 1B dcs ign work i s  tentatively schedulcd to start 
1975 with design coniplction scheduled f o r  December  1, 1975, 

1 

C .  Long. Lcab Time  Procuremcn t  

Because of the long lead t inics  involved in  the pro-  
curement  of wel l  casing,  valves  and o the r  specialized equipmcnt,  the 
Bureau's Regional P r o c u r e m e n t  Office wi l l  work c lose ly  with the design 
contractor to es t ab l i sh  the neccssary specifications as e a r l y  as possible 
in the design study. 

J 



Procurcrncnt  actioilc for  tlicsc itcn-ls wil l  bc siartccl as  c a r l y  a s  possiblc.  
U 

Tentatively, plannilig c n l i s  !or thc initiation cii iang 1cad t ime p rocurc -  

n-lcnt a f tc r  thrce months of design cffor t ,  on ai)prosirnatc:y Septen i tc r  1, 
1975. 

d, Construct ion Cant rac t ins  
The  construct ion cont rac t  r?TP will  be developed a s  

Lhc final output of the Phase 1B design work a n d  should be ready f o r  re -  

lease approsimately Dcccmber I ,  1975. 
been est imatcd as n c c c s s a r y  f o r  thc rece ip t  of proposals ,  bid evaluation 
and the cont rac t  negotiation process .  Contract  award i s  espectcd on 
March  1, 1976. Tentatively,  the construction process  has been es t imated  
as requir ing 17 months,  in accordance with the schedule presented  i n  the 
TRY4 Phase 0 report. This scheduling is subject to  adjustment  upon corn- 
pletion of t h e  Phase 0 s tudies  and the Phase 1B design study. 

A period of throe months has 

I 

3. Phase  2 Dornonstration EsAperiment 

Planning f o r  the 10 hfZ’CVe geoihcr inal  power plant Dcmon- 
strGtion Exper iment  wil l  bc based upon the r e su l t s  of thc NSF/EBDA 
Phase 0 stuclics. Accordingly, only tentative outline milestones f o r  Piiasc 2 
of the E a s t  Mcsa Geotlicrlnal T e s t  Center  participation i n  this POC” fi can 

be devclopccl a t  this ti&. Decisions on tile Phase 2 work will  be made 

at the completion of the NSF/ERDA Phase  0 s tudies  (approximately 
4QFY75) and during.thc Phase 1A and Phase 1B work. Implemcntation 

’ of Phase 2, if decis ions are favorable, may be the rasponsibi l i ty  of the 

Bureau of Rcclaniation or  of another  agency selected by ERDA, 

it is cst imatcd that the s t a r t  of work on the design c r i t e r i a  fo r  Demon- 

stration Esper imen t  wil l  be approximately October 1, 1975; i t  wi l l  
require about ten months of effort. 

s t a r t  in approximately 
Demonstration 10MJVe P1 
September 1979. 

kd 

O n  the bas i s  of ylaxhing’data availablc in  the TRW Phase  0 study, 

I -v 

Phase 2 detailed planning is espected 

1976, and require. about eis11t mont 
on-line appr  oximat 

W . *  
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D. Environinc n t a l  1:npac t Statc mc nt 
An Environincntal  h p a c  t ,Slatemelit (ZIS) has been filcd f o r  the 

East iMesa s i tc  concerniiiq the operation of thc faci l i t ies ,  dri l l ing of wells,  
tcsting of geothermal br ines ,  and disposal  oi brines through reinjcction. 

This EIS will  cover  the planned activit ies of Phase  1A.  
as required whon the detailed planning and projections f o r  Phase 1B and 
2 are complcted. 

E. P ro jcc  t Risks 

m e e t  the scheduled date for  on-line operation of the Phase 1A expanded 

T e s t  Centcr  of December 1, 1975 if the project  is s t a r t ed  on the projectcd 
M a r c h  1, 1975 date. 
tions, R F P ' s ,  RFQ's and invitations .to bid, evaluate bids,  and negotiate - 
cont rac ts  will be facilitated by the use of existing specifications, surveys ,  

c r ibed  above. Cos t  estima'tes presented in Section VIII, Resource  Require- 

men t s ,  are based on r ecen t  comparable  activit ies in thc desalt ing pro-  

g r a m ,  and are considered real is t ic .  
rogarded a s  low. 

The outline scheduling and es t imated  cos t s  are considered rea l i s t ic  f o r  
the p rogram enticipatucl. No;vvovor, since tho detailed planning f o r  tho 
Phase 1B expansion of thc Test Centex' and the Phase 2 Dcnaonstratioil 

I t  wi l l  be updated 

The Bureau  of Reclamation is highly confident oi i&s abili ty to  

The concerted efzort required to  prepare specifics- 
. .  

e t c . ,  developed f o r  the Bureau 's  East hesa desalt ing p rogram,  a s  des -  . .  

Overall, tho Phase  1A r i s k . i s  

Phase 1B.plannecl activit ios are similar to those of Phase 1A. 

r imen t  m u s t  await the comple t  
xi s k s ta te m e  nt s c aniio t 

8 The  r i s k  of early dep  
in the East AMesa field h a s  b 

ic,ate that  the r e s e r v o i r  life 
ed ra to  of usage f o r  the 

The res t r ic t ion  on ene rgy  c 

of geothermal brine produc 

nmy be rcquircd for act ivi t  

Evaluation of thc capacity of the reservoir f o r  l a r g e r  scale applications 
\vi11 he p,u:t .I).a the Burcac's 0 going program at East Mesa. 
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IV. MANAGEMEXT P L A N  

A. Relationships of EIiD.4 mid Durcau of Rcclnmation 
1. 

e s and coordination 
will  involve thrce  management  levels  within the Bureau  of Reclanlation 
on one hand, and the Ene rgy  .Research  and Dcvylopment Admillstration's 

Solar ,  Geothermal  and Advanced Energy  Resea rch  Directorate  'on the 
othe r : 

0 Genera l  interagency ag rcemcn t s  on coordinated p rogram 
planning and funding will  be ef iected between the Ass is tan t  
Adminis t ra tor  for Solar ,  Geothermal  and Advanced 
Energy  R e s e a r c h  of ERDA and the Commiss ioner  of 
Rec lam a t '  ion. 

Approval authori ty  f o r  the ove ra l l  p rog ram plan and the 
annual operat ing plans will  be coordinated between the 

Di rec to r ,  Division of Geothermal  Ene rgy  R e s e a r c h  of 
ERDA and' l!ic Lowe'r Colorado Regional Di rec tor  of t'he 
13 CI re a u of Rc c lam a t i on 
P repa ra t ion  of the project  plan and the a n n u a l  operat ing 

plans,  fcchnical coordination, and day-to-day nlanagemctlt 

coordination between EnDA and the Bureau  of Reclamation 
will  be effcctccl between tho Bureau of Rcclamation Site 

Manager and the ERDA P r o g r a m  Manager ,  

A l l  work  done on the project  will be conducted a t  the East 

0 

U 

.. 0 

. _  

_. 
! - L','- . * . - . - .  

2. ACCCSS by ERDA . 
I 

Mesa Geothermal  Desalt ing Test Facil in Oruia under the' site 

management  of the Bureau  of Rec lama  
lERDA personnel and ti'eir 

ill have free.access the site at  a*1 restrictions 
t e s t s  of p r o p r i e t a r  

3. 

with thc nurea 
h., 

. *  . . :  
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bd the c1cvclo;m~cnl of the East A M C S ~  Geothcrmal  Test  Ccntcr .  13ecause 
the P D P  has bccn prcparad pr ior  to  &e cornplotion of lhe Phase  0 study , 

of ovcral l  p ro jec t  directions and pre l iminary  phiis ,  i t  has not bcen 
p o s s i l k  to include dctailcd schcdulcs  f o r  the Phase  Ib T c s t  Ccnter  
planning and implemcntatio? and the Phase 2 Demoiistration Experiment ,  
herein.  This PDP wil l  be updated to  provide the requi red  detailed sched- 
uling, mi les tones ,  pcrsonnel requi remcqts ,  cost es t ima tes ,  c t c . ,  as 
soon as the Phase 0 s tudy has been complctcd,  evaluated by EXDA(and/or 

NSF), and'coordinated with the Zurcau of Rcclamation. The PDP wii l  be 
updaled a s  required thereaf te r  on at least an annual basis.  

B. Managemcn t Ap2roac h 

T h r c c  organizations will be involved in  the planning, imple- 

mentation and operation of the E a s t  Mesa Geothermal  Test Facili ty:  

0 

0 

Bureau  of Reclamation of the Dcpartment  of the Inter ior .  
Division of Geothermal  Ene rgy  Research ,  Enc rgy  Research 
and D s  ve lopme n t Adnii nis Sra t ion. 
An E a s t  M e s a  Geothermal  Tcsp Cen te r  Panel ,  madc  up  of 

representa t ives  of ERDR, the Bureau of Rcclamation, NSF, 

arid thc p a t h o r m a 1  research community outfiide these 
agencio s, 

0 

1. M a  na gc mc n t o f Tc s t C c n tc r De ve l o  pime n t 

I 



W Bureau of Reclamation projcc t ~ m a n a p n i c n t  during Fllasc 1A of 

the T e s t  C c n t c r  davc lophunt  wil l  be tile rcsjiatfsibility of a Site A4anagcrJ 
who will  r e p o r t  to the Gureau 's  Lower  Colorado Rccional Direc tor  

(headcjuaricred at Boulder City,  Nevada). The Regional Oificc wil l 'pro-  
vide technical ancl procuremen t  support  to the Site Managcr  through i t s  
organization a t  Eioulder City and additional tcchnical support ,  as re - 
required , through the Bureau 's  Engineering and Resea rch  Cen te r  i n  
Denver. The organization of thc Lower Colorado Regional Office is 

diagrammed i n  F igu re  3. F r o j e c t  organization during the Phase 1A 

faci l i ty  cxpansion is char ted  in F igu re  4 .  

ERDA wi l l  provide overa l l  policy guidelines for the  devclo2ment 

of the T e s t  Cen te r ,  wil l  par t ic ipate  in  the ini t ia l  p ro jec t  planniilg via 
approval  of th i s  PDP, and wil l  approve the development budget. . 

2. Manage me nt of  Te s t Cc  nte r Ope rat ions 

a. Bureau  of Reclamation's Role 

operational management  ro le  upon the s t a r t  of test operat ions (see 

Figure  5). 
ing s e r v i c e s  as necossary,  on-sitc cont rac tor  support ,  ancl othcr  housc- 

keeping functions,  and will  manage the well i icld and r e s e r v o i r .  
Site Manager wil l  be responsible  for ongoing a s s e s s m e n t  of the adequacy 
of the available tes t  and support  facilities and the supply of gcothcrlnal 

f luid,  and f o r  cvaluation of the capaci ty  of the T e s t  Center t o  support  
te s t opc r a t ion s . 
thermal fluids,  and the provision of electrical power and o ther  uti l i t ies 

wi l l  be re span - 
! tests. and l-cnlQval 1 

le interface bctwcen : I 

The Bureau of Reclamation will  have the T e s t  Center  W 
It will  continue to provide procurornent and cont rac t  rnonitor- 

r 

The 

. The s i te  managem'ent wil l  be responsible  or the piping of P O -  

! 
t es t  pads. The agencies  utilizing the Test Cen 
or . .  set t ing up the t e s t  equipm 

of equipment after tc s t coinplction. 
the Test Center a n  the user in thc 

.... 

- .  - . .  4 

ng, uti l i t ies ,  otc. , 
and the division of costs b tlm user? will  i 

negotiated for e?ch t e s t  o . ki b 



. I  

Office of 
Spc c ia'lis t 

I I 

- . . 
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FIGURE 4 - PROJECT ORGANIZATION DURING TEST CENTER DEVELOPMENT 

I .  

i Technical Support Technical Support 

Regional Design Division - - - - -  
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* 

. 

w 
0- 

(not part of -project) 
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laboratory s c r v i c c s  in tho T c s t  Ccn tc r  labora tory  and on-site shop 

se rv ices ,  warchousillg spacc, etca , on a cos t - re imbursable  basis t o  

L L) 
" ,  
i 
. I '  . .. 
1 .: 
. *: , z. 

i ' 1  
t 

I be negotiated in  e a c h  instance.  

b: ERDA Role 
During Test Center  opcrations,  ERDA will  providc 

overal l  policy guidelines as p a r t  of the national geothermal  program. It 

will approve the annual opcrating plan reflected in  the P D P  updating, and 
will  review and appova the budget submitted by the Test Cen te r  Site 

Manage r via Bureau channels.  

e. Test Ce n te r  Pane l  Role 
The  T e s t  Cen te r  Pane l  membersh ip  wiL1 be drawn 

f r o m  respec ted  m e m b e r s  of the geothermal  community. A m e m b e r s h i p  
of six is planned, including representa t ives  of: 

. .  
0 ERDA 
0 NSF L J  0 Bureau  of Reclamation . 

Indus t r ia l  Advisory Group) 

0 

0 Academic Coinmunity 

0 Government,  oiitsidc t above agencies.  

The Test Cente r  Site Manager  wi l l  function in  a n  adv i so ry  ro le  
to the Panel .  C r i t e r i a  for Panel n i e m h r s h i p ,  in addition to a p r i m a r y  

in t e re s t  i n  geothermal  dcvelopmcnt,  should include abiIi ty to at tend 

Panel mectings as frequently a 

ion of u s e r s  of the t e s t  faci l i t ies ,  ass ignmcnt  of pr io r i t i e s  and schcduliilg 
of test facil i ty use. The panel wil l  have s 'pcific responsibi l i t ies ;  

. , a member nominated by the Ceothernlal  

. The Test Cen te r  Pane l  wil l  have p r i m a r y  responsibi l i ty  f o r  select- 

0 T o  develop a test program t o  be candu 

Cen te r  i n  support  of the national 
ordinatad \v ith the 
p r o g r a m ,  T h i s  wi l l  inclu 
all users of the Test Ccntcr .  L J  
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To cncourap researchers and rcsunrch organizations to 

Centc 1' facilities. 
that will bcst f i t  the 

of Rcclalnation and others in evaluating the adequacy 

of the facilitics of the Test Center. 
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1 .  

Oncc the E a s t  M o s n  Geollicrrnal Tcst Cdn:cr is in opcration, thc 

o r t s  on t e s t  act ivi t ies  ' Site Manager will  submit.:qwartcrly p r o g r e s s  
a t  the facil i ty and monthly f inancial  cxpcnditure r c p o r t s  to  the same 
agene ic s . 

1. 

, 

Prog rc s ?; Rcvicws 

Semi-annual  p r o g r c s s  reviews will  be held during both 

These will  the implementation and operat ional  phases  of the Center .  
be face- torface meet ings bet.wcen the Test Cente r  management ,  ERDA 

P r o g r a m  Managcrs  and the i r  a s soc ia t e s ,  Bureau of Rcclamation p e r -  
sonnel, the Test Cente r  Panel ,  and will  include m e m b e r s  of the geo- 

t h e r m a l  energy and wate r  desalination p rogram communities.  
During Test Centcr  implementation, p rog ram reviews will  be 

detailed techical  disCussions of the p r o g r e s s  in each of the project  tasks, 
and will  d i scuss  tcchnical accomplishments ,  p r o t k m s  cncountcred o r  
anticigated,  and planned routes  to the i r  

the var ious  users are 

conducting the i r  t e s t  operat ions,  the program revicws wil l  cove r  such  
topics as  the efficicncy of utilization of the t e s t  facil i ty;  the adequacy 

of th6 faci l i ty  for thc tcfitcl proposed; potential conflicts between users 

and the routes  to.the resolution of these co 

Panel; r equ i r emen t s  for additional faci l i t ies  and additional o r  en larged  
wells for g r e a t e r  brinc,flQw r a t e s ;  environmental  p roblems in spent  

br ine disposal ,  c tc .  

. 

Once the Test Center  is in  opcra  

ts by th.c Tost Cente r  

2. T e  c hnicnl Rc por t  Y 

During the T e s t  Center implementation phase,  a Technical  
9 

Planning Repor t  Will be prepared  by ERDA in coordination 
with the Bureau of Rcclarnation Site ;Manager. 

sufficient de ta i l s  of the fac i l i t i es  plan to enable potential  users to  s t a r t  

planning the i r  t e s t  p rograms. .  

tho prcyaration ol a Facility Descr ipt ion 

the crtntcr pr io r  to its ini t ia l  operat ions.  This  rcpo 

This  r e p o r t  will  p re scn t  

The Bureau of Reclamation Site Manager  wil  



. '- 

'4i) 
ific tcchnical capaci ty  of each  t e s t  site fo r  u s e r  t e s t  opcrat ions,  and 

st  Centers  rcspo 

11 dctai l  procedures fo r  t e s t  o p r a t i o n  proposals  aud approval ,  ser- 
vices t o  bc provided by thc 
with rcspec t  to tes t  opcrations and disinantlin 

and Test Cen te r  responsibi l i t ics  with rcspcct to environmental cont ro ls ,  

submit  T e s t  P lan  Repor ts  tc  

ibilitics Of the USCr 

test cquipments user 

Once the ' 

brine f low rates and schedu 

Test Center is in  operation, users wilt  be requi red  t o  
I the Site ;Manager a f t e r  approval  of 

etc.  

D. Public Information Office 
The Bureau of Ret* 

of a Public Information Of This office wi I C ~ L  inyur 

on the operat i  
Center  for interested groups 

Public Informat 

e site managem 

Re clznia ti on irnmcdiatc ly. In? 

2RDA and /o r  the Buroau ,of Reclamation 

0 
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W Tlic National Gc othc rAmal Tc s t Cc  ntc 
ance with the Freedom of fi iformjtion Act. 

I??. Pro1cctio:i of Prcprictary Information 
Any proprietary information so labeled in  t e s t  proposals, test 

' plan r epor t s ,  or r e p o r t s  on the r c su l t s  of testing by users will be pro- 
tected. The  T e s t  Ccn te r  managemciit will evaluate all u s e r  r equcs t s  for 
designation of information as propr ie ta ry  on a case-by-case bas i s ,  ap- 
plying the B p p o p r i a t e  procurement  regulation ru l e s  in determining the 
validity of p ropr ie ta ry  information protection requests .  When proprie-  
t a r y  equipment is unde r  t e s t  during Center  opcrations,  securi ty 'wil l  be 
the responsibil i ty of the testing agcncy. The Test Cen te r  management  
wil l  not schedule v is i t s  to  t e s t  areas at  which equipment is designated 
as propr ie ta ry  b y  the user. 

* .  
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V. PXOCURE TING PLAN 

A.  Procurcmcnt Rcpnlations 

and proccdures are promulgated in the Federal Procurelnent Regula- 
tions (41 CFR) issued by the Gcneral Services Administration. The 
Dcpartment of the Interior i s sues  Interior Procurenlent Regulations 
to providc additional ins't ions guidance to suwlement 
the basic procurement regulations. Reclamation Instruction Supple - 
ments are also issued a s  required t o  provide operating instructions and 

Thc 13urcau 01 Kcclamation's procurement and contracting policy 

guidance. 



W B. 

>re sently 
acting 
Board ap- 

siewed separ- 

bd Id 
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Contracting Officer. Tho Contracting Officer StrlrLe r r ~ ~ ~ ~ - - - - - .  . 
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on available funding or cs  

as rated by t-hc Board; if 
next highest rated bidder, e tc .  

sclcctcd on the basis of the i:idividual procurement. Firm fixed price 
Contract .formats (fixed price,  cost plus Lixcd fee, ctc .  ) are 

Study and design contrac 
able types. 

Major contracts 
are established by proc 
Bureau's Lower Color 

search and suppfy pur 

* However, the Durea 

petition up to $250, 

Geothermal Test  C 
Evaluation Board a 
the s e p r oc urc m e 11 t 
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Item Contracted St a r t Da t c t c  

Well Rcpcrioration Apr. 1 ,  7 5  

Support Serviccs (sevel'al contracts) Apr. 1 5 ~  75 

Roads and Paving M a y  15, 75 
Fencing June 1 ,  75 

Pipelincs and Plumbing Jvne 1 ,  75 

Shop and Lab (several contracts; 
inclu 3 e s p e rin an c 11 t equipment 
a t  $180,000)  June 1, 75 

June 1, 75 

Apr, 1, 75 
Well Drilling . 

Phase ID Design gZ Coordination 
Total First  Year Contracting . 

Anticipated Cost 

$ 50,000 
60,000 

I 
1 

65,000 
10,000 I 

120,000 

330,000 
600,000 
125,000 

$ 1,380,000 



VI. TECMXOLOCY TRASSFER AXD ITTILIZATION PLAN 

A. Potcnt ia l  Users 

The pr imc  objectivc of the cs tab l i shmcnt  of the East M c s a  Gco-.  

t he rma l  T e s t  Ccritcr is to  provide a capabili ty f o r  t e s t  and evaluation of 

ncw components and s y s t e m s  f o r  geothermal  ene rgy  applications under  
field operating conditions. The facilities of thc Tcst Center  wil l  be avail-  
able to  all qualified u s e r s  f r o m  industry,  univers i t ies ,  and State and 

F e d e r a l  agencies approved by the Test Center  Panel.  

and approved by the Tcst C e n t e r  P a n e l  f o r  industr ia l ,  univers i ty ,  o r  
government funded pro jec ts  that  have system o r  component hardware  - 
ready  f o r  test .  P roposa l s  f o r  funding of r e s e a r c h  and development ef- 

f o r t s  leading to the development of hardware  f o r  testing wil l  be submitted 
to- appropriaue governmental  o r  pr ivate  agencies; if t es t ins  a t  the East 

- Mesa Geot1ic;mal T e s t  Cen te r  is anticipated,  advance notice m a y  be kub- 
n i t t e d  to the T e s t  Cen te r  Pane l  f o r  long-term scbcdqling of faci l i t ies  use. 
However, pr ior i t ies  f o r  utilizatioll of test faci l i t ies  will  be determined 
on a case-by-case basis by the Pancl, consider ing the requi rements  of 
both the national gcothcrmal  ene rgy  p rogram and tho Bureau of Rcclama- 
tion water  desalination program.  

P roposa l s  for USC 0: the Test Center ' s  faci l i t ies  will be reviewed 

.< . -.-a*. - 
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Technical mceti  nd symposia, a othcrmal testing and 

environmental control workshops Gill bc sc  

the program and disscnlination of information on its  operations. 

d for discussion of 

. 



W VJI. RESOURCE REQV~~RGIMENTS 

A. Budl:ct Summary I 

The requi red  funding f o r . P h a s e s  I A  and 1B of the E a s t  Mesa 

Geothermal  T e s t  Cen te r  f o r  FY75 and FY76, and f o r  the oycration of 

thc T e s t  Center  f o r  u s e r  t e s t s  of geothermal  ene rgy  sys tem conlponents 

during FY75 and FY76, is presented in  Table 2. Budget detai l  is pre- 
sented in Tables  3 through 5 .  The FY75 budget is regarded a6 f i rm.  
The FS76 bedget is based on the development of the T e s t  Center  to the 
leve l  of capabili ty descr ibed  f o r  Phase 1 in  the TRW Phase  0 report .  
The FY76 budget includes funding to complete tha t  portion of Phase 1A 

not covered by the FY75 budget and all of Phase  1B. 

e l e c t r i c  Demonstrat ion Exper imen t  cannot be prepa red  until the ERDA / 
NSF analysis  of the Phase  0 s tudics  have been complctcd and the r equ i r e -  

m e n t s  f o r  the power-plant havc been dcfincd. 
construct ion schedulc and budget, totalling funding' requi rements  for the 
two-year TRW acce lera tcd  pro jec t  (extracted f r o m  the TRW Phase 0 

r e p o r t )  i s  prcsentcd in  F igu re  6 ,  The con t rac t  c o s t s  for Tc$t Cente r  
Ope rat ion,  Maintenance and Reylaccinont (Ok&R) are es t imated  for  

FY.77 - FY79 i n  Tnblo 5 during this period. Thcso c o s t s  will  cove r  
Test Center  Operation a t  the TRW Phase  1 level of capabili ty,  except  
for  Bureau of Reclamation staffing and relatod c o s t s  ( t ravel ,  publications, 
etc. ). These  c o s t s  beyond the end of the Phase 1B completion cannot 

es t imated  until ERDA plans {or Phase 2 ass ignments  h a w  bcen made. 

Dctailed budget e s t i m a t e s  f o r  the Phase  2 10,MWe geothermal  

A tentative Phase 2 

LJ 

B. 'Staffing 
The key staff of the Test Cente r  will be the Site Manager  and two 

.Deputy Site Managers:  
Site Manager ,  
Center imyleme 
including Bure 

. o  Deputy Sitc M 
Feat he r s t one. 
implamo nta tion. Rc SpQnsihlC fox day-to-day opc ra t ion 

.> 
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., 

o f  t c s t  pads, l abora tory  and shop faci l i t ics  e tc . ;  Test 
Ccntc r  msjnqbnancc and h o u s e k  

Deputy Site Managor ,  Rese rvo i r  and We11 Field Operations,  

M r .  K. E. *Mathis. Ass i s t s  Site Manager in Test Ccnter 

implementation, 

head installations and pipelines; moni tors  geothermal  
fluid usage., schedules  fluid flows; maintains  well-head 
installation; advises Site Manager on s ta tus  of geothermal  
fluid r equ i r emen t s  and adeciuacy of supply. Repor ts  to  
Site Manager.  

ing (Bureau and con- 
- t r a c t o r  pcrsonncl).  .Repor t s  to Site Mnnagcr. . 

Responsible f o r  operation of wel ls ,  well- 

C .  Faci l i t i es  

The present  faci l i t ies  of the E a s t  *Mesa s i te  (offices, laboratory,  
L 

shops,  warehouse)  wi l l  be utilized by t es t  operators during the Phase 1A 
implementation act ivi t ies .  Phase  1A construct ion will  provide a new 
laboratory,  shop and additional tvarchous'lng space in  a prefabricated 

building t o  be located in the area selected f o r  the Phase  --. 1B expansign 
approximately 1,000 feet f r o m  the p rc sen t  s i te .  Upon completion of 
this structure, part of the p re sen t  office /shop/warchouse s t ruc tu re  

will  be converted to sclditional office space for CcnLer staff. The present 
trailcr housing the laboratory wil l  bo converted to office space f o r  test 

' 

LJ 
- 



c 

I) 



TABLE 3 - BUDGET DEWL 

Salaries and Wages 

1.  Senior Staff 

. .  
. .  

(man months) 

FY75 - FY76 FY77-FY79 
c------ 

. *  
16 18 

2. Other Proiessionals . 

3. Clerical/Technical 

. .  
* , Travel (Domestic only) Dollars 

- One trip per month, Engineering 
Research Center, Denver to . 
Site (technical support f o r  
design work) at $300 . - One trip bimonthly, Test 
Center personnel (iMisc, 
travel re implcmontation) 

One trip per week,  Region 
Hq., Boulder City, Nov. to 
site (teclmica1 support for 
dc  s ign work, supe r vi s ion, 

I h/ 
at $300 3,000 7,200 * 

- 
inspection, e t c . )  at $200 3 ,600  10,400 * 

, -  Bi-annual Site JMnnager Trip 
to Washington for Tcst 
Center Paiicl AMocting 

Total Travel $8,400 $ 2 2 , 4 0 0  . *  



TABLE 4 - L€l 

De sc r ipLi on 

Phnsc 1A 
Hoads’and Paving 

Service Facilitie s (Sewe I, 
Elec t . ,  Water) 

( r J h C t r  

f Lab andzhop Building 

* Pipe line s 120 125 245 * 

“ W e l l  Re pe rf oration 
; Fencing 

Lab and Shop Equi?ment*: 

‘. 600 ’.- . 600 

Phase 1B Design - 
Subtotal, Phase 1A !$ 1,380 $ 890 $ 2 , 2 7 0  

Test  Pads, Office Space, 
Support Services  
Fenc ins 
We11 Drilling (2 slant 

Preliminary Phase 2 Design 
- Subtotal, Phase 1B 

Total, Phases LA and 1B $ 1,380 $ 28415 $ 3,795 



TABLE 5 ESTIIMATEID QPERATIOXS, AXAI 
HEPLliCEh'LEaT (OM&lI) COSTS 

* '  
C o s t  (Thousands o f  $ 

lee m CII FY76 ' 'Ahnual, Siarriig FY77 - 





<. 

VIII. PCRSOhTfu'EL RESUlES 

Resumes of the background and experience of key pcrsonncl will - 
be provided, i f  rcquired. 
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