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1. SUMMARY

A. . Objcctives _

To design and construct a éest facility for geothermal energy
systems and components designed for moderate temperatu're/low’
salinity geothermal fluids available at the East Mesa site in the
Imperial Valley of Californja. This fac1hty will be named the East
Mesa Geothermal Test Center, T

The overall objective will be met by a three-phase project that

will; . - - -

o Expand the present facilities of the Burez;u of Reclama-
tion's water desalination operation at East Mesa to
accommodate limited-~scale geothermal enexgy conversion
equlpment testing by 1 December 1975. This facility will
be able to support some small-scale test operations dur-
ing the expansioh process. ,

o Construct additional te st.fééilitie-s adjacez;xt to the present
East Mesa test site to provide greater geothermal energy
conversion test capacity in July 1977,

o Construct and operate a 10 MWe géothermal clectncal
Demonstration’ Expe riment at the East Mesa Geothermal
Test Center by September 1979. '

B.  Background

- The pnational geothermal energy program requu‘es a serics of
ktest centers at a range of available types of geothermal energy resource

- sites to facilitate testing of conversion systems and components devel-
- oped by industry, umversxhes and other agenmes under realistic field

: condltxons .

The inode rate temp«ﬂrature /low sahmty geothermal reservoir |
at East Mesa, near El Centro in the Impenal Valley of Cahforma. has
been under development as a water desaltmg demonstration prOJect by
the Burcau of Reclamatxon of the Department of the Interior since 1971

1 l
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K g Extensive studies of this reservoir arc being coaducted by the Bureau,

e and four producing test wells and one injection well have béen drilled.
The site now has support services, Ie‘lboratoric':v'fs‘:, warehouse and office
space, surface plumbing and two desalting planf;s.

While these facilities were deswncd as a field laboratory for
desalting studies, they have the capability of being used for other pur-
poscs. The East Mesa site provides a setting at which various types
of geothermal energy conversion equipment and materials can be tested
under field*conditions using actual geothermal fluids. The Bureau of
Reclamation has made the site available to public, private, and academic s
scientists as a field ldboratory, and a number of tests of electrical
power-oriented systems and components have already been conducted.

The facilities now available at the East Mesa site are rclatively
limited. Extensive utxhzatzon of the site as a geothermal enexrgy

program test center will reqmre the dr111mcv of additional wells and

et o e b eran ——

the construction of- add1t1ona1 facxhtxes.

C. - Technical Plan _ \
 The technical plan for the development of the East Mesa test site

is in keepmg with the recommmendations of the TRW Phase 0 study

i e e o man oy .

‘ sponsored by NSF. Thc Burcau of Rcclamatmn proposes to develop
the Test Center in a three-phase pro_)ect that will-permit achievement

-~ k/.l

" of the Phase 0 ob;ect1ves~

Phasé 1A: E\pansxon of the present East Mesa test facilties,
Phase I:B. Construction of additional test facxhtxes ad-
~ Jacent to the present East Mesa operatxons.
"o Phase 2: Construction and operation of a 10 MWe geo-

g R ey ooty e

7therma1-powe red electrical generating plant. _
The de tailed planning in the PDP is concentrated prxmarxly on
Phase 1A, Completmon of the Phase 1B and 2 plans must await the
results of the on-going review of the two Phase 0 study. reports {TRW

i' - and Bechtcl_Corporanon). ‘rcconmhatan of differences, and approval of




the overall plan by ERDA. Because limited Test Center opecrations can
be started almost immediately, this PDP also includcs planning for
test cenler operations and management (see Management section),

The Bureau of Reclamation will continue to operate its desalting

program in accordance with ifs assigned mission while the Test Center

is under development and in operation. The Bureau's Test Center Site
Manager will be responsible to Bureau management for both the opei-a-
tion of the Test Center for the geothermal energy program and for the

operation of the desalting program.

1. Phase 1A, Expansion of Present Facilities

~ The {first phase in the development of the Test Center will be
an eight month effort; assuming a start on 1 March 1975, the ex- A -
pan,ded‘facilities will be operational on.approximately 1 December 1975.

Eight individual tasks have been planned for Phase lA:

Task 1 :"" Facility Desion and Contracting. The overall facility
sde ’ . .
,é""\ design for the first phase expansion of the East Mesa

N . facility will be completed in six weeks through the co-

Fa ' ordinated efforts of the Bureau's Lower Colorado Region

A |
o design staff and possibly an A&E contractor now working

on the desalting mission. Many of the specifications ro-
quired can be adapted from work already pei’formed.
_Contractmg for the remamxng tasks, and procurement
of the required eqmpment and matcrlals. is expected to

start within two weeks of progect initiation.,

.

; Task 2 Repe rforatmn of Three Wells. To increase the flow of

,‘\v"} -,‘."‘ : - geothermal fluids from the emstmg wells. three wells

will be reperforated by a contractor. Approxxmately
, one week per well wxll be required for the work.

Task 3 | _ Roads and Pawd Axeas, 'I'o provxde better access to
| " the site and test pads for the ‘anticipated increased traf-
fic, the entrance road and a_x'e?.g’;round the test pads

will be paved.

e e R TR
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Typical specifications are available; existing surveys
can be upgraded rapidly. A contractor will complcte o
the work in two months without interfering with on- |

going activities,

Task 4 Support Services. Additional telephone, electrical
' service, sanitary facilities, cooling water, etc., will b

be provided by several contractors over a seven and

one-hal{ month period, v e

Task 5 Security Fencing. The present fence will be extended to

enclose the expanded areas. The new fencing will be in-

stalled in'stages as the work proceeds. :

iTask 6 Pipelines and Pluinbing. ' Additional pipelines and plumb-

EOR ing will be installed from two wells to the test area to

AL e . ————

increase the geothermal fluid flow capacity. Existing

spec:.hcatmns can be adapued for this purpose. The in-
stallauon contractor wzll require approximately six

months for this work.

Task.? Shop and Laboratory. A prefabricated building will be

| ' " erected to providev expanded shop and laboratory facilities
designed for both Phase 1A and Phase 1B activities. .
Prescnt shop and laboratory space‘will be modified for
offices for the Test Center staff and test operators.

i
i

Task8  Drill Two Wells.” Two additional wells will be drilled
7 to provide increased geothermal fluid flow and increased

i‘einjection capacity. The production wells will have

: ‘largé.r' diameter cas‘ingszthén the present wells to facil-
itate downhole experiments. Because of the long lead

"+ ‘time, procurement actions for well casmg will be started

-at project initiation. The procurement lead t1me, and
the heavy schedules of well drilling contractors, necessi- |
“tate scheduling the well drilling for a six-month period,

' although the actual work will require not rbore than six wecks.

e » . . . s .
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2. Phase 1B, Construction of Additional Facilities

The second part of the first phasc of the progecl will mcludc

* construction of additional test pads, add1tzonal wells, plpchnes and

plumbmg, completion of office and warehousmg space; and extension

. of support services to the new area adjacent to the present operatmn.

Detailed plans must await completion of the Phase 0 studies. Five

maJor areas of activity have been 1dentx£1ed'

o Bureau preparation of the RFP and contractmg for the
Phase 1B design (3 months), - o ‘

o Phase 1B design by A&E contractor (6 months).

o Long lead time procurement initiation by the Bureau.

o] RFP and contracting for construction (3 months). .
o Construction by contract (17 mdnths)..

3. . Phase '2, Demonstration Exveriment .

Planning for the l.O'M'_Wc Demonstration Experiment.
must await the results of the ERDA Phase 0 evaluation. A tentative
schedule has been estimated from the 'TRW Phase 0 report: !

o Start work on des1gn crxtena - October 1975 (10 months)
o Start detailed planning - July 1976 (8 months)
Demonstrahon Expe riment on-line - September 1979

D Manaoement Plan

Three or,gamzatmns wxll be mvolved in. the planning, implemen- :
tatzon and operation of the JEast Mesa. Test Centez"

| Bureau of Reclamgtmn

'ERDA ot . E
« A Test Center Panel made up of representatives of the
S ) Bureau of Reclamahon, ERDA NSF, -and the geothermal

' research commumty outsxde theso agencxes

1. Managcmcnt of Test Center Dcvclopment
| The Bureau of Reclamatxon will manage the dcvelopmcnt

" of the Test Center and will provxde a Site Manager who will bo rcaponszble

.




for site development, and dcsahmb and [,eotnerrrhkal energy lest opera-
tions. After the initial site planning, most of the site implementation
activities will bz fpcrforméd on contract. The Bt.ireau will provide
procurement and contract monitoring servxces, on-site: contractor
support, and other housel\ecpmn fuctions. The Site Manager will report
to the Director of the Bureau's Lower Colorade Region, which will pro-
vide technical and procurement support. Additional technical support
will be available from the BRureau's Engmeerma and Research Center
in Denver. ) ‘

ERDA will provide overall pelicy guidelines for the deveiopment
of the Test Center, will participate in the initial planning, and will

approve the development budget.

2. ‘Management of Test Center Operations

The Bureau's Site Manager will be responsible for Test .
Center operations, assisted by Deputy Manauers for Testing, and Well
.erld and Reservoir Management. The Bureau will have a Deputy Man-
ager for the desalting program who will not be involved in the geothermal
energy conversion test program, except for interfaces between the two
programs.

Site managc'mept will provide procuremént and contract monitor-
ing services, on-site support for test operators, laboratory services,
other housekeeping functmns well field and reservoir management,

and will be responsible for piping of geothermal fluids, and the pro-
vision of utzhtles, to the test pads, '

Agenmes performing tests will be responsible for set up of test
equipment, conducting tests,’ secunty of proprietary eqmpment and
data, and removal of eqmpment after test compléetion. The details of
the interface betwc.en the user and the Test Center. and the costs to be
‘borne by the user (mcludmg laboratory servxces) wxll be negotxated for
: each test operatxon._v‘ e ' T ) AT
| ERDA will provzde overall policy guxdelmes for Test Center
operatxons as part of the national geothermal program. It wm approve

-
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the annual operating plan xc;lccu,d in thc PDP updatmg!, and will re~
view and approve the budget submitted by the Test Center manager via
Bureau channels. :

The Test Center Panel, with a membership of five or six, will
have primary responsibility for sclection of users of the Test Center,
assignment of priorities and ‘establishment of schedules.

The Bureau of Reélamation's desalting miission is necessarily
a part of Test Center opérations. The Bureau will provide well capacity

and other facilities to meet its basic requirements with its own funds.

A‘ny excess capacity from these wells will be made available to the Test

Center Panel. The Bureau will require some minimum priority for peak
load periods for supplementary fluids from other wells. These require-
ments willkbe scheduled by the Test Center Panel.

The Site Manager will submit monthly letter-type progress re-
ports, financial expcnditure reports and long lead time procurement
reports to ERDA and the Bureau during Test Center implementation.
Quarterly reports will be submitted covefing test operations, facility
utlhzatlon and facility adequacy for its missiop..

Progress reviews including Test Center, Bureau and ERDA
~ management and memberb of the geotherimal commumty will be held
‘seml-annually duxmg the 1mplemcntatxon and opcrations of the Test .

Center.. _ '
» ERDA, in coordination w.ith the Site Mahagcr, willvpu'blish a
- Technical Facilities Plannihg Report during impléme_ntation to inform
potential users of the plans and schedules, and pc:rmit?thcm to start
plannmg for Test Center use. The Site Manager will prepare a Facility
De scription report for potenhal users describing the capac1ty of each
test site, procedures for test operatxons proposals, services to be
provxded by the Test Center, responsxbxhtxes of the users, etc.
 When the Test Center is in operatmn. users will submit Test
Plan Reports to the Site Mana«er after proposal approval but prior to
the start of operations. 'I'he se will desc.nbe planned tcsts. requued
' brmc ﬂow rates and schedulcs, suppott requxrcments, etc., in suf-

ficient detdil to permit e eﬁlczent site utilization. The Slte Manaﬂcx wxll

7




publish reports on tests conducted at the Test Ccntcr. pr’oprietary
information will be protected,

The Bureau will operate a Public Imormatxon Office for the Test
Center. The Test Center w111 be operated in accordance szh the Freedom

of Information Act.

- E. . Procurement and Contractine Plan

Procurement and contracting will be governed by Federal Pro-
curement Regulations (41 CFR), supplemented by Department of Interior
regulations and Bureau of Reclamation Instruction Supplements. Unless
a clear necessity for non-competitive procurement can be justified under
these regulatlons, all major procurement and contractmg in the imple - .'
mentation and operation of the Test Center will be competitive. ERDA
'» will be invited to participate, at its option, in decisions to contract,

RFP and source list preparation, Evaluatxon Board reviews of proposals,
‘and decisions on contract format and negotiations.,

The obJectzve of Test Center patent policy will be the maximum
“encouragement of industrial and other user partxczpatxon in the national
geotbermal enexgy program, Dcpartment of Intcrior patent regulations
will apply. The Bureau of Reclamation patent articles will be used in

contracting.

' F. Scheduhng and Key Mile stones .

o The pz oject schedul». with key mxlestoncs indxcated, is presented
"in‘Figure 1. The Phase 1A schedule is regarded as fzrm, ‘Phase 1B
and 2 schedules are presented in outline form only. and are tentatwe.

, :.~"5ub3ect to detailed planning upon completion of the Phase 0 studies by
, "’_f;""‘ERDA Phase 2: planmng for the Demonstration Experxmen» is largely
jmdependent of the Phasc 1A and 1B actxwtxes. It is subject to deClSions

by ERDA at the end of the Phase 0 evaluahon (approxxmately 4QFY75)
© o and: during Phase 1A and 1B. Implementatmn of Phase 2, if decxsxons .
:‘are favorable, may ‘be the re sponsxbxhty of the Burea.u of Reclamatxon e

cor 'of anothor anency selected by ERDA.

8




;. FIGL( 1 - PROJECT SCHEDULE AND I;/IILE‘ST‘ONE(
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v ‘ Kéy milestones for the. project, assuming a start date of
"~ March 1975, are: |
' | 1. Phase 1A

o - Start of Procurement actions - 15 March 1975

o Completion of facility design - 15 April 1975

o ‘Completion of well reperforation (3 wells) -
15 April 1975. . -
Start expansion of support services - 15 April 1975
Cémpletionv of road and paving - 15 July 1975

o Start erection of laboratory and shop buxldmg -
1 June 1975
Completion of building - 1 September 1975
Completion of laboratory installation - 1 October 1975
Completion of installation of shOp equxpment -
1 December 1975

o ° Completion of well d‘ri_lling_ and well head equip-

y o : ~ . ment installation; completion of support services, '

o e e

plumbing and pipelines, and security fencing -
1 December 1975

2, Phasc 1B (tentativc) .
o Design contract award - 1 June 1975 » s

o Start long lead time procurement - 1 Septembei‘ 1975 : ,\

o .Completi6n of Phase 1B design - 1 December 1975

o’ Award Phase lB construction contract - 1 March 1976

, o Completion of Phase 1B construction - 1 August 1975
"3, Phase 2 (tentative) ‘ o _
o ~Award design criteria contract - 1 September 1975

o Award Phase 2 detailed planning contract -

1 June 1976

o 10 MWe power plant on-11ne - September 1979

{
F
i
£
i
¥
.
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Gl Budgc v

. The rcqmred budget for Test Cc:nter d(.velopment and opera.xon
3 _fundmg by EXDA is summarized in Table 1. Details are presentcd in
. Section VII, Resource chmrcments. The Phase 1A budget project-
~ions are regarded as firm, Phase 1B and 2 budget fxgnres are prehm- ’
inary, subject to change when these phases of the pro_zect arc planned -
in dctaxl after the completmn of the Phase 0 studles by ERDA

H. Staffmﬂ Plan

A The ‘key stalf of the 'I'est Center wﬂl be the Sxte I\/anaaer and
two Deputy Site Managers: : }

| o Acting Site Manager, Mr. S. H. Suemoto.  In charge of

-Test Center implementation and all Test Center opera~.
tions, including Bureau of Reclaniation desalting 'progra‘m.
Consultant to Test Center Panel Reports to Du:ec;or,

) Lower’ Colorado Regxon, Bureau of Reclamatmn.

o Actl-ng Deputy Site Manager, Test Operatmns, .
Mr. J. L. Featherstone. Assists S1te Manager in Test
Center xmplementatmn. Re5pons1b1e for day-—to day -
eperation of test pad‘s, laboratory and shop fac:htxcs, etc, ;

- Test Center mamtcnance and housekeepmg (Bureau and

~contractor personnel). Reports to Site Manager. .

o Deputy Site Manager, Reservon' and Well Fleld Opera- .

- tions, Mr, K. E. Mathis, Assxsts Site Manager in

| "I‘est Center 1mplementat ion, Respons1ble for operatmn
of wells, weu head mstallatwns and pipelines; momtors
geothermal ﬂ\ud usage, schedules ﬂuld flows, mamtams

- well-head mstallatmn, advxses Sxte Manager on status of
geothermal fluid reqmrements and adequacy of supply.

'WReports to SJ.te Manager. R RN g '

Lo Fac1ht1es Plan T 3 ;
The present facxhtxes of the East Me sa’ s:te (ofhces. laboratory,

| ShOPS, warehouse) will be utilized by test operatxons during the Phase 1A
1mp1emcntatxon. ' Phase 1A constructxon will provide a new laboratory,

, _ | 11




, TABLE 1 - SUMMARY OF ESTIMATED BUDGET
'C‘:’ost‘(Thousands of $) . o
Y75 FY70o FYVUI-FYT79
Phase 1A Initial Expansion $1,513 & 890 0
Phase 1B Additional Facilities 0 . 1,927 - 0
Total Phase 1A and Phase 1B $1,513 §$ 2,817 0
Test Center Annual Contracted B
Operating Cost at Phase 1 o :
Capability level % ' % 300%% é
- Phase 2 Demonstration Experiment = < $19,470%%x E
% Included in Phase 1A and 1B budgets for FY75 and FY76.
%k Does not include Dureau of Reclamation direct staffing and
i staff-related costs, See Section VI for detail. -
“x%%  'Estimate extracted from TRW Phase 0 Report; Bureau of
Reclamation cannot provide detailed estxmates until ERDA
defines Phase 2., see Sectmn vi. :
ey !
':;“:“‘ i ..".. " i ’ - ’
" x‘, o . . | . 12 :




shop and additional warchousing space. Upon complctlon of this struc-
turc, part of the present office /shop/warchouse structure will be con-
verted to addxtlonal office space for.-Center staif. The present labora-

tory will be convcrted to offices to ’I‘est Center users,

J. Project Risks ,
Phase 1A technical, schedule and costs risks are regarded as

low. The on-going experiexice of the Burecau of Reclamation with the
East Mesa desalting program has provided a firm basis for Test Center
development and cost and time estimates. .

Risks involved in Phases 1B and 2 cannot be assessed until
completion of the Phase 0 study by ERDA permits development of
detailed plans, schedules and cost estimates., )

The risk of early depletion of the East Mesa geothermal energy
resources has been evaluated as low. - Prehmmary calculations indicate

a useful life of not less than 100 years at the planned rate of usage for

‘Test Center operations. These evaluations are continuing.

K. Utilization Plan

The East Mesa Geothermal Test Center will provide a geothermal
energy conversion test facility (moderate Lempcratuxe/low salinity
fluids) for all quahhed users as selected and scheduled by the Test
Center Panel. '

Information on Test Centexr planning, facilities and proposal
procedure will be disseminated to the geothermal community via a

- Planning Report and I"acﬂxty De scrxptlon report to be published prior

to the completlon of Phase 1A construction. . ‘
Users will participate in Test Center operatxonal planning via
the Test Center Panel, and technical meetings and symposxa. Reports

on Test Ccnter usage will be published.

13
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II. BACKGROUND

A. - Relaticnship to National Gcothcrm 1 L‘ncrrvy Prorvram

The goal of the national "cothcrmal energy program is to pro-
vide the knowledge and tcdmb_logy base required-to solve the major
problems inhibitin'gr thckgrowtfm of geothermal éncrgy in the U. S., and
to accelerate the development of commercial applications of geothermal
ehcr'gykin such a manner that maximum use can be made of available
resources. '

The basic strategy of the national geothermal energy program
will be one of relatively short-term government involvement on a high
_lével of‘activit‘y, with the private sector expected to assume an increas-
ing role, and a greater share of the risk, as the national research pro=

rgram‘ begins to pay off. Thus, the nation‘al geothermal encrgy reseaxch
' program places a major emphaSir. on a strong'and continuing working

relationship betwee.n Vgov‘e_rnment activities and the geothermal enexrgy °
industry. . e |

.Specifically, Lhe national program is dzrected toward: (1) pro-
viding the necessary technologlcal advances to 1mprove the economics
of geothermal power production, (2)expanding the knowledge of recover-
able resources of geothermal enexgy, and (3) providing carefully re- |
searched policy actions to assist in resolvmg envir onmental, legal
and mstxtutxonal problems. ” ' ‘

The Phase 0 studics of the gcothermal energy program supported
by the National Science Foundation (NSF') have indicated that one major
arca in which the governmental activities can con;rxbute to the accelerf-
atidn of the geothermal energy utilization proo‘ram, and to the involve -~
ment of industry in this program, is the provision of test centers at
which geothermal energy systems and their components developed out-

‘side the government can be tcsted under reahstxc field conditions. ,A_

: number of types of geothermal resources are potentially available in

the . S., mcludmg dry steam, hot brmes. mod»rate temperature/ |
low sahmty ﬂmds, geopre ssured ruservoxrs, hot rock ,t'ormatxons. and
magmanc deposits. The NSF Phase 0 studxes indicate a reqmrement .

+
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for governmcnt-cstablishcd-test centers at a ;;:angc of available types
of geothermil energy resource sites to facilitate testing of SySteimis

and components developed by industry, academic organizations and

. _others.

- The Inter- Ag,ency Task Force on Gcothermal Energy has recom-
mended that facilitics be developed that will provide the capability to
test and evaluate new tec'hnolorfy,and 'cornponcnts.. This test and e\}alu—

. ation would be conducted under actual held conditions w1th producing '
geothermal wells. Facility operations would be dirccted at mvolvmg
engineers, analysts, technicians and managers from industry so they
can gain direct geothermal experience. ' o

The East Mesa site, in the. Imperlal Valley of Cahforma near
El Centro, is a moderate temperature Jlow salinity geothermal resource
that is now used by the Burcau of Reclamation of the Department of the -
Interior as a test and demonstratlon site £or the apphcatlon of geo~
. thermal energy to the desaltmg of water. Studzes have estimated that
the East Mesa site geothermal reservon' can provide sufficient enekgy
for at least one hundred years of testing and sman to moderate size

demonstration power plan applications,

‘B. . East Mcsa Test Site B v
, The ‘Bureau of Reclamatmn is currently mveshgatmg the geo-
s thermal ve sources. of the Imper1a1 Valley ‘I‘he primary objectives of

" this program are to demonstrate the Ieasxbxlxty of de saltmg geothermal
fluids for development of nece ssary high quahty water supphes, and to
| mvestxgate the concur rcnt productxon of electrxc energy. These inves-
, txgatxons are bemg conducted under the authorlty of the I‘ederal
: Reclamatxon Laws (Act of June 17, 1902 32 Stat. 388 and acts amead-
| atory thereof and supplementary thereto), the Colorado River Basin |
Pro.)ect Act (Public Law 90-537, 82 Stat. 885 September 20, 1960),
" and the Colorado vaer Basin Sahmty Control Act (Pubhc Law 93 320
88 Stat. 266, June 24 1974). o IR
' In 1968 the Burr.au of Reclamatwn 1mt1atcd support of gcothermal

resource inve st15atxons in the Imperml Valley by provxdmg £mancxa1 aid
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to the Umvcrsuty of Cali(or*xifm, Riverside (UCR). In 1971 the Burcau
began active par t1c1patlon in thesc investigations by ‘drilling a number
" of temperaturc test hOle in the East Mesa area. The Burcau's Aprxl
1971 Geotherral Rcsourccs Status Report descnbcﬂ the gcothermal '
‘potential of the arca and md1catcd that sub.:tannal quantities of sa.lme
water with a high heat content are ‘stored in the ground water l:nsm.
Eight important lhermal anomahes, including four on Burcau of
Reclamatxon withdrawn land, were. sdentified in the Impe rial Vally' on

the basis of shallow drilling and ge ophysmal surveys. Of the se anomalies
on Bureau withdrawn land, ‘the East Mesa anomaly had one of the highest
therrnal gradxents and was selected for drilling a deep test well,

- In July and August of 1972, deep gcothermal test well Mesa 6-1
was drilled. Fluids produced from this well have been used to conduct
temperature, pressure, flow rate, chemxca.l and desalting tests. A
' _second deep well, Mesa 6-2, was drilled 1,475 feet west of Mesa 6-1
jn August 1973 to a depth of 6,005 feet. A resistivity survey. extending
across the East Mesa ‘anomaly and a mlcroscxsmlc momtormg survey
were accomphshcd in 1973. An 'u‘cheologxcal survey has been ‘made
covering the entire East Mcsa Known Geothermal Re aourcc Areca (KGRA)
The drilling of three adcht1ona1 decp test holes was accomphbhed dur-~
" ing the spring and summex of 1974. These wells are Mesa 5- 1, whlch
is" schedulcd to be an mgectwn well, and Mesa 8-1 and Mesa 31~ 1,
w}nch are to be tost productxon wells. Rcsults of t}us dnnmg have
] helped to de{me the East Mesa geothermal field. ’ ‘

' Bureau of Reclamation acthtxes mvolve a contmued program of
inve stxgatwn and developme nt of the East Mesa field. Addu:xonal ap-

: praxsal inve st1g1t1on and dehneatxon of other geothermal anomahes

- are schieduled. An extenswe reservmr enﬂmeerma study. of the East ‘ ‘& 4o /S;;}

Mesa geothcrmal field is in progress to determine the extent o£ the O /a/:!ﬁf

reservmr éource of the fluid, and its. productmn capab.litxes. 'Ihxs

study is c:spected to be completed by FY 19.76. |
o ' ' :' e L, pearcs
* e e’r/ﬂ‘f"i D
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N -~ Two test desalting units wexc designed and erccted at the East.
Mesa test site in the spring of 1973 specifically. for dcsalting guothcrmal
o {luids. Each unit was designed for the production of 20,000 to 50,000
. gallons per day of product’ watcr. The units have been test operated,
producing substantial qu‘mhues of high quality Jiter. Recenily 2 900-
hour essentially continuous test run was successfully completed on one
 of the units with no silica scale forming in the heat transfer tubes.
Usingethe two desalting test units, developmental stuches are
being conducted on the economic conversion of gcoshermal energy to
useful products. 1In these studies it will be necessary to cope with -
part1cu1ar problums that may arise due to the corrosion, erosion and
scaling tendencies: of geothermal brines. Minerals in the geothermal
" brine may tend to scale equipment as the }')r'ine cools. Particles en-
‘ 'trincd by the moving fluids at high veloc1ty may have strong eroding
charactenshcs. Th1s erosion, plus the corrosiveness of the hot brines,
v req\nres that special emphasis be placed on resistant yet economical
construction materials. Chemical pre-treatment of the geothe rmal
fluid upstream of the distillation plant will be studied for possible im-
provement of any scaling o¥ corrosion charactcristics in the geothcrmal
fluids. Early development efforts have been directed toward the disposal
of the wastes from the distillation plant, and these studies are continuing.
Injection studies will be made.to determine the filtering requirementé,
posszblc chemistry constraints, 2 and thc acceptance of the receiving
" geological formation. . . . ' .
+ Data collected from 0p«,ratxon of the test desalting plarit will be
“used to prepare conceptual ‘designs of 1arger plants. A prototype desalt-
ing plant is proposed for construction begmnmg in late FY 1976, with ' ‘
completmn scheduledin FY 1978. The type of plant, size and possxble _
_ 'mcorporatmn of power Iacxhties will be determmed £rom a thorounh :
' a.nalysxs of data obtained from the test units. ' S S
A microearthquake monitoring’ program will be. contioued as

1 _ production and injection ) wells are operated to estabhsh patte rns of
seismic activity.” Level surveys. will be made at inte rva.ls to mopitor : L

possible surface subsidence.
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The East Mesa test site provides a setting at which &arious types
of cquipment and materials can be tested under field conditions using
. actual geothermal fluids. The Bureau of Reclamation has made this
sile available to public, private and academic scientists as a field
laboratory. A number of tests of electrical powér-oriented compon-
ents and systems have already been conducted at the site.

The East Mesa site now has five weélls, suppori services, labor-
atories, wa.rehouse and office 'space, surface plumbing and two desalting
test plants. While the facilities were designed as a ficld laboratory for
desalting studies, as indicated above, they have the capability of being
used for other purposes. . However, extensive utilization of the East
Mesa site for geothermal energy system and component testmg will

requxre the construction of additional facilities.

c. Relatzonshxp to Other Geothermal Test Sites
_ » . The East Mesa test site can provide a resource for field testing,
‘ ) . undex realistic cond:txons, of systems equipment and components de-~

szgned to operate with moderate. temperature /low salinity fluxds. It is
seecn as one of a series of test centers, developed 45 a part of the national
geothermal enexgy program, to provide the required facilities for test-
w—iaee ihg systems, cquipment and components designed to operate with various
types of geothermal energy fluids, Thus, the East Mesa Geothermal
" Test Center will be a coordinated unit in the national program's group

of test centers.
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III. TECHNICAL PLAN

A. Research Approach . - B 4

The NSF Phase 0 study f{or the geothermal program recomimended

that the East Mesa site be developed into a geothermal test center for

ST e

moderate temperature/low salinity fluids with two primary objectives:
(1) provision of a test facility for geothermal energy conversion systems
and components requiring the available type of fluid, and (2) provision

of a site for 10 MWe geothermal energy conversion demonstration plant.

TR e N 8 e

The approach to the development of the East Mesa Geothermal
&
Test Center described herein is in keeping with the recommendations ;
|2
of the Phase 0 study. The Bureau of Reclamatxon proposes to develop . ¢
- the East \Kesa Geothermal Test Center in a three-phase project that i
| E
|
!

L will permit achievement of the NSF Phase 0 defined objectives:

o’ Phase 1A: Expansion of t.I'xe pre sent East Mesa facility
to permit small-scale testing of geothermal ene:rgy com -
ponents by December 1975 (testing on a limited scale is i

already possib]e, as noted in the Background discussion |

above; the Phase 1A effort 15 directed toward a rapid
modclate scalu expansion of the existing facxhty to i
accommodate more cxperxments and to provxde for greater |
flow of geothermal fluu:ls)

o - Phase 1B; Construction of additional test pads. laboratoxy ’
and office space, and expanded support facilities and drlll-
ing of two additional wells adjacent to the present test

. site by September 1977 (this will provide for a larger-
" scale expansion of the present fac1lxt1es and for an in-
creased supply of geothermal iluxds) Lo :

o -+ Phase 2: Construction and operanon of a 10 \/IWe geo—

B thermal electncal power plant Demonstratmn E:;perzment

_ by Septembcr 1979
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The detailed planning in this PDP is concentrated primarily on
‘the first two IYeats of ef;ort in the de\,clopm-.nt of the East Mesa Geo-
thermal Test Center. ' It is the Bureau of Reclamﬁtxon s understanding
that ERDA will complete its Phase 0 effort by an analysis of the two
initial Phase 0 studies to reconcile differences, zind to develop definitive
overall plans for the total national geothermal energy effort, including
the requxred test centers. The specific obgccﬁives to be attained in the
development of the East Mesa Geothermal Test Center will be reexamined
during this study. Should this final portion of the work on the Phase 0
of the national program require that any of the planmng described here-
in be changed, this can rcadily be accomplished because of the mannex
in which the project has been phased. It is the Burcau's understanding
that planning for the Phase 2 Demonstratxon Experiment is still fluid;
accordingly, only a broad outline of the major steps required to develop
the 10 MWe Demonstration Experiment are described herein.

The overall'flow of the plan for the development of the East Mesa
Geothermal Test Center is diagrammed in Figure 2. The timing of the
individual steps of each phase, insofar as they can be fore seen at the
present time and.with major emph-lsxs on Phase 1A, has been presented
in Fighre 1. Major milcstones and decxslon points are also mdxcated

“in Figure 1. : _
Because the operatxon of the Test Center can be started almost
~ immediately at a relatively low capacxty. w;th a consxde rablc mcrcasc
. in capacxty with the completwn of the Phase lA 1mt1a1 expansxon, it has
‘been necessary. to plan fpr both the development of the Test Center and ;
its method :of ope ration ;n this PDP. - '
The East Mesa present facxhtles will bé‘ aﬁailable for limitcd

test operatxons immediately upon the approva.l of thxs PDP. The Bureau

" of Reclamation will ope rate. the site, and provxde a Test Center Slte

| -:.:‘Manacer. a Test Opnratmns Deputy. Manager and 2 Deputy Manager for
.Well Field and Reservoir Managcment. It will continue to. operate its
desalting program in accordance with its assxgned mission wlule the
Test Counto?r ie under development and in: opcratxon. 'Iho Test Center '

v .
: : . ‘ K]
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o " FIGURE 2 - PROJQ’I‘ FLOW DIAGRAM

Phase 1A Design

Contracting
Repexforate Pave Add Extend ' Build Erect & Drill
3 Wells - Roads Support. Security Pipelines Equip 2 Wells
& Spaces | - | Services Fence . Lab & .
— _ » - Shop
: - | | Building
. . ’
S . Start |
1 o - "Test
RFP & Contracting | .~ ' : Program
T
Phase 1B
- Design
Contracting Star't
, | | Expanded '
 [Construction] : " Test ‘
—1 : _ 55 Program
Phase 2
v Demonstration <t
Experiment '




‘Site Manager will be rcsponéible to the Bureau management for both
the operation of the Test Center in the geothermal energy program
activitics and for the operation of the desalting program. ,

In its role in the management of the Test Center, the Bureau
will provide housekeeping and site support facilitics, and overall manage-
ment of the site. Agencies requiring the use of the Test Center for geo-
thermal cnergy systems and compounent testing will be expected to set
up their own equipment, run their own test operations, collect their
own data and remove the equlpment when the test operations are com-
pleted. Scheduling of test pads and the use of geothermai fluids will be
the responsibility of a Test Center Panel as is discus'sed in detail in

the next section of this PDP, Management Plan.

B.-  Criteria for Task Assignments | .

Task assignmehts in the proposed project are described in two
parts: (1) during the implementation of the Test Center development
plan, and (2) during Test Center operations. During both of these periods
the Bureau of Reclamation will have the role of site manager for the East
Mesa Geothermal Test Center, and will bev.inv_olvcd in the management
and operation of its own water de,sallting program at the facility. The
specific role of the Bureau during each of the two periods is described
below. ' ' ' '

1, Facility Development

Ddring the development of the ¥ast Mesa facility into a

Geothermal Test Center, the Bureau of Reclamation will be involved
prxmarxly with contract momtoring and site support The major por-
tion of the tasks involved in the development of the new facilivty. other
than a portion of the initial planning, will be contracted. Oné of the
Bureau s objectives in the pro;ect is to expand the geothermal industry
by involvmg the present and potential industrial hrms and universities
' ’partxcxpacmg in geothermal research and development in tne desxgn
and development of the Test Center. R o

At the pre sent nme, the Bureau hus an ongomg contract wuh
.Bechtel Corporation covcrmg faqxhty design for the desaltmg program.

) . . . “
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If necessary, the Burcau believes that it wili be possible to modify this 2 :
contract so that the contractor's activities can include a portion of the ‘
preiiminary planning for the Phase 1A expansion to take advantage of

the familiarity of the present contractor with the facility. The remainder

of the effort in designing the, initial upgrading of the facility into a Test
Center will be provided by Bureau personncl who have becen performing

engineering design tasks for the East Mesa facility as part of the Bureau's

desalting program. This s'haring of responsibility for the initial planning
of the Phase 1A effort, utilizing personnel already familiar with the site
capacity, characteristics and operations, will permi\t cotnpletibn of this
initial task in approximately six weeks and enable the start of covntract-
ing for the remainder of the task of Phase 1A apprommately two weeks’
after the start of project activities. . : o f
It is expected that the remainder of the tasks of Phase 1A will be’

contracted. Those tasks that involve specific skills related to geothermal

g BT ey

‘energy conversion (well drilling and reperforation, etc.) will be contracted

to firms already in, or with an indicated interest in, the geothermal energy

P
i

industry. Other routine tasks.(road paving, security fencmg, etc.) will

be contracted on a normal low-bid basis.

The major portion of the tasks in Phases 1B and 2 will be con-
tracted, primarily to firms i‘n'the geothermdl energy area. The only
| major exception anticipated at present is the procurement of well cas-
ings. Because of the long-lc'ad itime for well casing de’li\;ery,' it is an~
" ticipated that the Burcau of Reclamation Lower Colorado Regional Head-
quarters Procuremeut thce will mxtnate procurement action for well o
casings as soon as spf-c1f1c sizes and quantities are known for at least
the Phase 1A and PhaselB anticipated reqmrements.

2. ‘Test Center Operations |

The Bureau of Reclamatmn will part1c1patc in. the operanon

of the ’I‘est Center pnmanly as a management agency. although the pro-
vision of 2 smgle Bureau operated central analyucal laboratory to be

avaxlable to all Test Center users on a cost reunbursement bams is

included in the operational plan.

L




" and can be adapted to the Test Center desxgn problem rapldly. Maay

The Bureau cxpects Lo contract for the major portion of the re-~

Y N

quired support services during Test Center operations.

C. ‘Project Task Bx«.al kdown

1. Phasc 1A, E.\;oansion of Prescnt Facilities

The first serics of tasks of the project has been planned
as an eight-month effort; assuming a start on March 1, 1975, the ex-
panded facilities for the start of l}afger-sc.ale test operations will be
ready by Dgcember 1, 1975, E.igh_t individual task activities have been

identified for this phase of the work:

o Design for facility upgrading and contracting and procure-
ment for implementati‘on

Reperforation of three existing wells

Constructiona and paving of roads and work areas

Installation of add1t10nal security fencing

0.0 0 o

Installation of additional pipelines, plumbing, etc., to : f_':
make additional feed water avaxlable at the test site from .
wells Mesa 6-2 and 8-1

Expansmn of on-site shop and laboratory facilities £l

Drilling of two addxtmnal wells

a. I‘acxhty Desien and Contrqctmﬂ

This task will develop the requu‘ed overall deszgn
for the initial expansxon of the East Mcsa facility into a Geothermal Test
Center, and the specifications required for the contracting of other tasks
~and t'ne procurement of equipment and Supplies. Performance of this
task in a six-week perxod will be greatly facilitated by the Bureau's pre- L
vious planning for expansion of its desalting activities at L‘ast Mesa.
Thus. initial planning for reperforahon of existing wells and dnllmg of
~newwells, roadconstruction and pavmg. addxttonal support services,.

4 pipelines and plumbing, shops and laboratories. etc. . has been started,

specifications for equipment and construct;oq work to be performed are
alrcady av};ilablc or can bc adapted from previous wark at the Burecau's

Lower Colorado Regional Office '_'z'md" the Engincering and Research Center -

24




in Denver. The availability of these sPccifications will permit an immed-
iate start on the proculcmcnt of wcll casings, valves and other plumbing
supplics to minimize the dchvery time on these long-lead time iterns.
Specifications for shop and laboraﬁory equipment are also available.

| Utilizing the services of an architectural engineering firm al-
rcady under contract to the Bureau for design work at the East Mésa
site and the design staffs of the Burecau's Lower Colorado Regional
Office and Engineering ahd Research Center as re‘quired, the overall
design for the Phase 1A expanded facility and the séecif_ications_ for the
individual tasks will be developed in six weeks. It is expected that init-
ial procurement activity by the Régionél Procurement Office will start

within two weeks of the initiation of the Phase 1A ef ffort, and w111 be

essentially completed in approximately four months.

bv.’ " Reperforation of Three Wells

To provide for additional flow of geothermal fluids
for downhole pump tesis and other test activities, and for the disposal
of spent fluids, three of the four existing wells in the East Mesa field,
Mesa 6-1, 6-2 and 8+], will be reperforated. Specifications for the
required work are already'available, and it is c:&pécted that this work"
can start approximately four weeks after the initiation of the .project
(mcludes contractmg ) Well repcrforatmn, utilizing standard shaped-

charge ‘methods, is expucted to requu'e no morc than one weck per well.

C., Roads and Paved Areas

To handle the increased traffic to the site and pro-

vide better access than is'now available to the existing and potential test

“pad 'spa;ces, it will be necessary to pave' the entrance road to the site and
‘to pave working and mancuvering areas around the test pads. This task

‘will be performed by a road contractor. Basic surveys of the entrance

road and a portion of the other areas to be paved are already avaxlable.

a Bureau survey team is avaxlable and can complete the required surveys
~ within appxoxxmately two wecks. Typical specifications for the paving

are alrcédy available. It is‘expect'ed that the contractor's paving activ-

itics can start approximatcly two and one -half months after project

- 25
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'-'kxmtmtmn, a.nd vnn bc, compa.ted, mcludmg gladmg, subsurface and
‘lwcar coat, in approkimately two mionths on a scl.edule that will not
mterfere with the nmmal L‘ast Nesa szte activitics or fhe other actw-

‘ ities requxred in the 1mplementatlon of the Phase 1A plan.

d. Suppoft S«.rv:ces ‘ _
- - This task involves: the expanswn of the basic sup-
- port services for the mcreased test capac:ty at the site, mcludmg tele -
phone clectrxcal power, sanuary facilities, coohng water, etc, Specifi-~
cations for the reqmred facilities wxll be developed as part of Task 1.
1t is anticipated that all work wﬂl be ps.rformed on contract, utlhzmg
local firms. - SR ‘ TR ;
' This task _}ias been scheduled to start apprdximately'st\c weeks
after initiation of the project and to extend thr'odghout' the Ph#se 1A _
activities in such a manner that installations are made as required dur-
Amg the purformance of the work on the other tasks. The only lonn-lead
time prob cm ant1c1pated ;s the acquxsluon of the. transformer for the
increased clectrical power supply; this will be provided by the local
utility company on a schedule to be determined as e‘arlyias possible in
the Task 1 work., ' o |

e.  Security Fencing

- Expansion of the present test szte into the Test
,Center durmg Phase 1A will require ‘the ‘provision of extensions to the
existing secumty fence tp enclose_ the added test areas, mancgvermg.
. 'séaces and other facilities. Specifications for the requii'e'd‘sécurity. |
o fencing will be prepared dfter the ¢om§1etion'_o£ the initial de sign; it
is anticipated that the security fencing will be ix'xstalledi in stages as
the expanszon work proceeds. The start of mstallatxon is expected at
‘approximately three months after the initiation of the prOJect. thh com-
pletion of all fencing to be scheduled for the end of the exght-month

center expans ion 2 pe riod.
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£, ' Pipélines, Plumbing, cic. _

_ V Additional pipclines and the associated valves,
connectors, etc., will be requircd to increase the geothermal fluid
flow capacity from wells Mesa 6-2 and 8-1 to the expanded test site.
The design of the required facilities will be prepared -during the Task 1
effort. Surveys for existing pipeline routes are already available; if
additional routes are required, the necessary surveys will be made by
the Bureau survey tecam. Pipe, valve and othexr equipment specifications
for previouts work at the East Mesa Facility can be adapted. Installation
work will be performed on contract. '

The installation of pipelines and other cqmpment is scheduled to

start on 1 June 1975, with completion by 1 December 1975.

g. Shop and Laboratory Facilitics

" The expanded shop and laboratory facilities to be.
‘constructed and: equxpped during the Phase 1A work will be de sxgned and
located to sx.pport “the full-scale operatlonal Tg;t Center of Phase 1B’
~also. The present shop and laboratory facilities will continue in opera-
tion to support interim test operations and the Burcau's desalting mis-
sion until the new facility is ready. Presc_aht equipment will then be
moved to thc new strucvture, and the existing facilities will be converted
to office space for the Test Center staff (permanent building) and organi-
zations conducting tests (ﬁrailer presexitly housing laboratory) in the

Phase 1B effort. , |
The new facility will be planned around a standard prefabricated

building (Butler Bulldmg or’ eqmvalent) to be erected by a contractor.
Simple installation of additional cqmpment will be performed by the Test
Center staff; complex installations wﬂl be contracted.
| Estimated milestones are: N L
o June 1, 1975 - Start building ere'ction;

o September 1, 1975 - Building, HVAC, electrical worls,
plumbing, etc., completed. o : ,
o October 1, 1975 ~ Present shop and laboratory eqmp-
ment move comph.tcd. .«
o Deccmber 1, 1975 - New eqmpment mstallatxon complet«.d
27"




h. D1 ill Two Wells

. " _Two aamtlonal wells will bc drilled during Phase 1A

to provide for incrcasecd flow of guo;herma; fluids and additional rein-
“Jection capacity.for the added test sites. The wells may be slant drilled,
starting at a point close to the existing and planned test pads to minimize
above-ground plumbing. Production well casings larger than those used
in the present East Mesa wells will be installed to provide additional
flexibility for downhole studies. The wells will be dfilléd_ on contract by
a firm experienced with geothermal operations. '

_ Well drilling, including installation of the neces‘saryv well head
equipmernit, ‘has been scheduled for the period between 1 June and

1 December 1975. Although this process will not require more than six ,
weeks, flexibility has been built into the schedule in recognition of lead
time required for well casing and valve dehvenes and the heavy work

loads of well drilling contractors.

2. Phase 1B, Construction of Additional Facilities
Phase 1B of the progect wxll mvolve the construction of

additional test pads, the neccssary pxpelmes and plumbmg, complctmn
of the officc and warechousing space, expansion of support facilities for
the new test area, and the drxlhng of some addxtxonal wells.

~ Detailed planmng for Phase lB is contmgent upon the cornplehon

of the ERDA Phase 0 cifort that wxll rcconcile any mgmilcant dlffz.tences
-between the two portions of the initial Phasc 0 studics. Accordmgly.
definitive task planning for the constructmn of thé necessary additional
facilities for the Test Center cannot be completed at this time, Five
major afe-as of activity have been i‘dentifield however, and the basic
ffrarnework for then' timing has been estabhshed- Ce , :
o - Preparation of RFP's, evaluation ‘of prOpOSals. nefvotxa- :
. - tion of contract for Phase 1B deszgn (3 months) |

Phase 1B design by A&E gontrac_tor (6 months)

RFP and contractor selection for construction contracts

“o o ©

(3 madnths)

0 _ Gonstruction (l?bmont'hvs)
‘ 28

Long lead-time procu’re_xhent initiation (3 months minimum) ’
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a. Desion, Co.mt;.“ctmﬂ Proculurcs

Preparation oi the RFP for Uu. d031g,n contracl for

Phase 1B will be initiated at the start of project actw1ty (assumed to be
March 1, 1975 in coordination with the facility upprading design activitics
of Phase 1A. RFP preparation will be the responsibility of the Lower
Colorado Region Ofiice of the Bureau, utlhzxng many of the same staff
involved in the Phase 1A design work. The Regional Procurement Office
will provide the required support.

The proposal evaluation and contracior selection will be by a
selection board established at the chxonal Office. If. necessary, one
or more consultants from the geothermal commumty (not involved in
the contract bidding) w111 be members of this board. ERDA will be in<
vited to participate in the board actlvules if it so des1res.

Contract negotlatzon will be the respon<1b111ty of the Burecau's
.Regmnal Procurement Office. Contract award has tentatively been

scheduled for June 1, 1975.

’

b, Phase 1B Desigh v ,
Tho Phase 1B design contract wxll be awarded to

an Atk E firm w1th experience in the geothermal area. ‘Contractor super-
.vision will be the responmbzhty of the Test Center Slte Manager, with
the technical support of the Regmnal Offxce Design Division and the

' »Engmecrmg and Rcsearch Center in Denver, if necessary.- ‘

‘ Phase 1B dcsxgn work is tentatively scheduled to start on June 1,
1975 thh c.es1gn completion schcduled for December 1, 1975,

<. Long- Lead Time Pxocuremcnt ;

: Because of the long lead times involved in the pro-
_ .curement of well casing, valves and other specialized equipment, the
Bureau s R«.glonal Procurement Office will work closely with the dcsxgn

coatractor to estabhsh the necessary. spec;ﬁcatxons as early as possxble

in the desxgn study.
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Procurcment actions for these items will be started as carly as possible.
Tentdtively, planning calls for the initiation of léng lead time procurc-
ment after threce months of design cffort, on apprp;:ima tciy September 1,
1975. . |

~d. Construction Contracting

The construction contract REP will be dévelopcd as
the final output of the Phase 1B ‘desi‘gn work ané should be rea.dy for re-
lease approx'imately December 1, 1975. A period of three months has
been estimated as neces ssary for the receipt of proposals, bid evaluation ,
and the contract negotiation process. Contract award is expected on
March 1, 1976, Tentatively, the construction process has been estimated o ‘s;;-'f
as réqhiring 17 months, in accordance with the schedule presented in tk-le
fI‘RW Phase 0 report. This scheduling is subject to adjuétment upon com-

pletion of the Phase 0 studies and the Phase 1B design study.

3. Phase 2 Demonstration Experiment.

~ Planning for the 10 MWe geothcrmal power plant Demon- *
'stratlon E‘cpcument will be based upon the results of the NSF/ERDA : %'7;]
Phase 0 studies. Accordingly, only tentative outhne milestones for Phasec 2

of the East Mcsa Geothermal Test Center participation in this POCE can

be developed at this time. Decisions on the Phase 2 work will be made
at the completion of the NSF/ERDA Phase 0 studies (approximately _
4QFY75) and during.the Phase 1A and Phase 1B work. Implementation |
of Phase 2, if decisions are favorable, may be the responsibility of the i
Bureau of Reclamation or of another agency selected by ERDA.

On the basis of plan'ninﬂ'data available in the TRW Phase 0 study,

it 1s estimated that the start of work on the design criteria for Demon-

stratlon Experiment will be apprommately October 1, 1975; it w111 :

v

’ require about ten months of effort. Pnase 2 detailed planning is expected
~ to start in approximately July 1976, and require about exght months. The
Demonstration 10MWe Plant is expected to be on- ane_apprqxxmately
: Séptembgr 1979. | e B
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D. Environmental Iimpact Statement |

An Erivironmcntal Impact Statement (£IS) has been filed for the
East Mesa site concerning the opplatlon of thc facilities, drilling of wells,
testing of geothermal brines, and disposal of brines through rem_,ectxon
. This EIS will cover the planned activities of Phase 1A. It will be updated
as required when the detailed planmng and projections for Phase 1B and

2 are complctcd

E. Project Risks
The Bureau of Reclamatxon is hignly confident of its ability to

meet the scheduled date for on-line operation of the Phase 1A expanded
Test Center of December 1, 1975 if the project is started on the projected

March 1, 1975 date. The concerted effort required to prepare specifica-

tions, RFP's, RFQ's and invitations to bid, evaluate bids, and negotiate E

contracts will be facilitated by the use of existing specifications, surveys,
etc., developed for the Bureau's East Mesa deéalting program, as des-
E cribed above.. Cost estima’tés presented in Section VIII, Resource Require-
ments, are based on recent comparable activities in the de 's‘altitig pro-
gram, and are considered realistic., - Overall, the Phase 1A risk is
rcgarded as low. | " E | '

‘Phase 1B planned activitios are slmxlar to those of Phase 1A,
The outline scheduling and estimated costs are-considered realistic for
‘the program anticipated. However, since tho detailed :planxxing for the
Phase 1B expansion of the Test Center and the Phase 2 Demonstration
: Expenment must await the completxon of the \ISF/ERDA Phase 0 studxes,

: . firm rxsk st;atements cannot be made at this time.

The risk of early depletlon of the geothermal energy resources
yb.xn the East Mesa field has been evaluated as low. Prehmmary calcula-
~ tions mdxcate that the rescrvoir life w111 be not less than 100 years at
" the planned rate of usage for the Test Center Phases 1A and 1B op\.ranons.

The restriction on energy extraction is eapected to be based on the rate
of geothermal brine productxon rather than reservmr hfc. more Wt.lls
~ may be required for activity levels beyond those presently anncxpat\.d
Evaluation of the capacity of the reseryoxr. for larger scale applications
will be part .. the Bureau's on-going program at East Mcsa.
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IV. MANAGEMENT PLAN

A, Relationships of ERDA and Burcau of Reclamation

1, Project Avprovals and Coordination

Project approval planning, mterfaces and coordmatxon

will involve thrce mcmagemcnt levels thhm the Bureau of Reclamation

on one hand, and the. Energy ‘Research and Development Adminstration's

Solar, Geothermal and Advanced Energy Research Directorate on the
other: -

o General 1nteraoency agreements on coordinated program
planning and £undmg will be effected between the Assistant
Administrator for Solar, Geothermal and Advanced
Energy Research of ERDA and the Commissioner of
Reclamation.

o Approval authonty for the overall program plan and the
.annual operatmg plans will be coordmated between the
Director, va1 ion of Geothermal Encrgy Research of
ERDA and the Lower Colorado Re gional Director of the
Bureau of Rcclamatwn.

o Preparation of the project plan and the annual operating
plans, technical coordmatlon. and day-—to-day management
coordmatzon betwcen ERDA and the Bureau of Reclamatmn
will be effected between the Bureau of Reclamatxon Site

Manager and the ERDA Program Manager.
. B E LT

2. - Access by ERDA )
e vAll work done on the project will be conducted at the East

Mesa Geothermal De saltmg Test Facility in Cahforma under the sxte
“management of the Bureau of Reclamation, ERDA personnel and their
associates will have free access to the site at all times. Someé restrictions
_on access to tests of propnetary equipment by mdustrxal £1rms may be
necessary : ‘ . '
' 3. PDP Updatm« i

This Progect Dc.velopment Plan (PDP) presents ERDA
with the Bureau of Reclamation’s overall pla_nmng for the initial steps in

e }
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the development of the East Mesa Geothermal Test Center. Because

the PDP has becen prcpaxed prior to the completion of the Phase 0 study
of overall project directions and preliminary plans, it has not been |
possible to include detailed schedules for the Phase 11 Test Center
planning and implementation and the Phase 2 Demonstration Experiment,
hexein. This PDP will be updated to provide the required detailed sched-
uling, milestones, personnel requirements, cost estimates, ectc., as
soon as the Phase 0 study has been completed, evaluated by ERDA(and/or
NSF), and*coordinated with the Burcau of Reclamation. The PDP wiil be

updated as required thereafter on at least an annual basis.

B. Managemcnt Apnroach

Three organizationé will be involved in the planning, imple-~
mentation and operation of the East Meéa Geothermal Test Facility:
o Bureau of Reclamation of the Dcpai‘tment of the Interior.
o Division of Geothermal Energy Research, Encrgy Research
and 'Developx;dént.Admi’nistration.
| o An East Mesa Geothermal 'I‘cst Center Panel, made up of
representatives of ERDA, the Bureau of Reclamation, NSF,
and the geothermal research community outside these

agencies,

S B Management of Test Center Development

The Bureau of Reclamation will have the management role
durmg site 1mplementat10n. It will be responsiblc for site planning, in
"."’Cbordmatxon wu:h ERDA and partxc 1pants from the geothermal commumty.

It will provule procurement and contract momtormg services, on- -site
- contractor support, and other housekeepm« £unctions. The Bureau will

.‘ be responsxble for dis semmatxou of mformatmn on the site facilities and
e ‘capabzhtms. and for general Pubhc Informatzon Office functions (sce

{below) The Bureau will con..mue its responsxbxhtxes with re 5pect to the

water desa.hnatmn program now in operatlon at.the Ea.st Nesa stte.

-
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. therrnal flulds, and the provxsxon of electrlcal power and other: utlhtxes
| 'to the test pads.- 'Ihe agencies ut111zmg the Test Center w111 be re spon- ‘

’ sxble for setting up the test equipment, operatmn of the tests and rx,moval K

Bureau of Reclamation project management during Phase 1A of
the Test Center devclop‘i‘f\ﬁn_t will be the resﬁa'ﬂéibility of a Site ‘\iva_nagcr,
who will report to the Dureau's Lower Colorado Regional Director
(headquartcred at Boulder City, Névada). The Regional Oifice will pro-
vide technical and procurement support to the Site Manager through its
organization at Boulder City and additional technical support, as re-
required, through the Bureau's Engineering and Research Center in
‘Denver. The organizatio? of the Lower Colorado Regional Ofiice is

diagrammed in Figure 3. Project organization during the Phase 1A

facility expansion is charted in Figure 4.

ERDA will provide overall policy guidelines for the development

of the Test Center, will participate in the initial project planaing via

approval of this PDP, and will approve the development-budget.

2. Mariagement of Test Center Operations

a. Bureau of Rcclamatmn Role

The Bureau of Reclamatlon will have the Test Center
operahonal management role upon the start of test opcrations (see
Figure 5). It wxll continue to provide procurement and contract monitor-
ing. services as necessary, on- sltc contractor Bupport, and othcr housc -
keeping functions, and will manage the well field and re servo1r. -The
Site Manager will be responsible for ongoing assessment of the adequacy
of the available test and support facilities and the supply of geothcrmal
fluid, and for evaluation of the capacity of the Test_Center to support

test opcrat:ons.

The site management w111 be responsxble for the pxpmg of geo-

i

of equipment after test complctzon. , The dctails of the mterface between ’

; the Test Center and the user in thc connection of pipxng, utilities, etc., :
: and the division of costs betwccn the 'Iest Ccntur and the user, will be , ,

ne;_,otxated for each test operatxon. The Test Cunter will provxde chemical

&
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_ FIGURE 3 - LOWER COLORADO REGION ORGANIZATION
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FIGURE 4 - PROJECT ORGANIZATION DURING TEST CENTER DEVELOPMENT
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', FIGURE 5 - PROJECT ORGANIZATION DURING TEST CENTER OPERATIONS
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laboratory services in thc Test Center laboratory and on-site shop
sexrvices, wuehousmo spacc etcs + On a cost-reimbursable basis to

be negotiated in each instance,

b. ERDA Role
Durmg Test Center opcratlons "ERDA will provide

overall policy guidelines as part of the national geothermal program, It
will approve the annual operating plan reflected in the PDP updating, and
will review and apprOVe the budget submztted by the Test Center Site

Manag,er via Bureau channels.

c'. Test Ce nter Panei Role ‘

The Test Center Pancl membcrsl'up will be drawn

| - from respected mémbers of the ge othermal commumty. A membersmp

of six is planned, mcludma representatwes of

) ERDA

© . NSF -

o Bureau of Reclamation

o Industxy (e.g., a membex nommated by the Geothermal

Industrial Advisory Group)
©  Academic Commumty
o Government, outside the above aﬂenmes.,

The Test Center Site Manager will function in an advisory role

to the Panel. Criteria for Panel membership, in addition to a primary
: ‘mterest in geothermal developnu.nt, slxould mclude ability to attend

Panel meetmgs as frequently as neceSSary.
The Test Center Panel will have pnmary responsxbxhty for select-
ion of users of the test facilities, assignment of priorities and scheduling

of test.facxhty use. The panel will have specific responsibilities;

o.‘ ~ To develop a test prbgram to be conducted at the Test
| Centcr in support of the natmnal geothermal effort, co-
ordinated \vxth lhe Bureau of Rcclamat:on ‘water desalination
| pro-gram. This will mcludc assxgnmont of pnonues for

all users of thc 'rcst Center.
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o ~ To encourage re searchers and research organizations to

| prepare pr opon.ls for usc of thc Test Center facilities.

o To select the" potnntial progects that will best fit the

approved test program. ' '

o To coordinate with the Site Manager, ERDA, the Burcau

of Reclamation and others in evaluating the adequacy
of the facilities of the Test Center. ‘

The East Mesa test site was developed in support of the mission
of the Bureau of Reclama_tmn in developing methods for desalination of
water; it will be necessary that the Bureau's program be included in
the overall test program to be conducted at the Test Center. The |
Bureau will provide the well capac1ty and other facilities to meet its
basic requirements for the desalting pro«ram with its own funds. 'Any
excess capac1ty available from these wells w111 be avallable to the Test
Center Panel for mclusxon in its scheduling of facﬂlty usage. The Bureau
may require some *minimum priority for comparatwely rare peak load
periods for supplementary fluids from other wells. These rcqmrements
will be scheduled by the Test Center Panel, which will coordinate the
utilization of well field capacity to pp_txm;ye both the df;faltmg and other

test activities at thc East Mesa Geothgzrmél Test Center.

C. Reporting and Rcvicw

The Bureau of Reclamatxon Site \/Ianager will submxt monthly
progress reports on the site lmplcmentatxon activities to ERDA and
Bureau management. ‘These will be brief letter- -type reports detailing

_activities for the prevmus. month problems encountered and planncd

“routes to their solutions, and plans for the following month's activities.

" Monthly financial expendxture reports wxll be submxtted with the: monthly
prooress reports. Reports on the status of long-—lead time items re-
quxred in Iacuhty 1mplementatxon or upgradmg w;ll be submxtted monthly.
‘These will mclude dxscussxons of antxczpated delays m delxvery, and
descnptmns of expedxtmg, actmns taken to mxmmxze cr;tical item

delivery delays..
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Once the Iast Mesa. Geothermal Test Cénter is in opc"ration, the
Site Manager will submxtaquarturly pronlcss foports on test activities -

at the facility and monthly financial expenditure reports to the same

agencics.

1. Progress Reviews

Semi-annual progress reviews will be held during both

the implementation and operational phases of the Center. These will .
be face-tosface meetings between the Test Cventeri management, ERDA
 Program Managcrs and their associates, Bureau of Reclamation per-

sonnel, the Test Center Panel, and will include members of the geo~

~thermal energy and water desalination program commumnes.

During Test Center 1mp1ementat10n, program reviews will be’
detailed techical dlsCussmns of the progress in each of the project tasks,
and will discuss technical acéomplishments, problems encountered or
ant1c1pated and plarmed routes to their solutlon. _

~ Once the Test Center is in operatxon and the vanous users are
conducting their test operatxons, the progs ram reviews will cover such
. topxcs as the efﬁcxency of utilization of the test facility; the adcquacy
of the fac1l1ty for the tosts proposed, potent.al conflicts between users
and the routes to the resolution of these confhcts by the Test Center
APanel, reqmrements £01 additional iacxhtles and add;tional or enlaroed
wells for greater brine flow rates. envxronmbntal problems in Spent

1 brine d1sposa1. etc.

2. ~Technical Re'ports.

1

~ Facilities Planning Report will be prepared by ERDA in coordipation
with the Bureau of Reclamation Site Manager. This report will prescnt
‘sufficient details of the facnhtxes plan to enable potentlal users to start
: planmna their test programs. '

The Bureau of Reclamatlon Site Manager will be responmbk for.
the preparation o[ a Facxhty De scnptxon xeport for potentml users of

the center prxor to 1ts initial operatxons. Thxs report will pr«.sent the

40
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- etc. After complet:on of test operatxons ‘users will be required to sub-

.. specific tcchmcal capacity of each te st sile for user test op\_ ratxons, and
will detail proccdules for test operation propoqalu and anproval ser-
vices to be provided by the Test Center, responsmlhtzes of the user

with respect to test o;perations and dismantling of test cquipment, user

and Test Center respon51b111t1es with respect to envxronmcntal controls, etc.
Once the Test Center is in operation, ‘users will be required to -

submit Test Plan Reports to the Site Manager after approval of test

proposals, but prior to the start of test opérations. These will be de~

 tailed descriptions of the planned tests, including requirements for

brine flow rates and sahedules, support facxhtles planned test times,

‘mit a Test Result Report to the Site Manager. The Bureau of Reclama-" g_.‘:
tion Site Manager will be re sponszble ior publication of user reports, ' |
under the {ree disclosure pohcy to be es..abhshed for the Test Center;
proprxetary mformauon will be protectcd ‘The Test Center will be

operated in keeping with the requirements of the Freedom of Informa-
'tion Act, and all data developed through its use, except for necessarily :
| proprietary mformatmn, will be disseminated frecly to the geothermal t

energy devclopmunt commumty and the pubhc. oy

D, Public Informatmn Offlce Activities : - ;
The Burcau of Reclamation will be responmble for the operation

- of a Public Informatmn Ofﬁcc for the East Mesa Gcothermal Test Center.

This office will answer non- lechmcal inquiries from the genc ral public
~on the opcratxon of the Test Center. _and will arrange visits to ‘the Test
, Center for mtere sted groups. Techmcal mquzrxes recewed by the _ . r
‘ Pubhc Information Office will be rcferred to the. appmprxate group in ;
‘the site management office for reply Inquxries from Congress ‘and

© high ranking ofhczals will be answe red by the Pubhc Informatmn Orﬁce,.
 ' wzth the assistance of the site Manager. 1f poss1b1e Copxes of the in-
qu:nes and of the rephes lel be forwarded to ERDA and the Bureau of
Reclzamation 1mmed1atcly. Inquxnes from Congress or high ranking
officials which the Site Manager feels should not be answered at the
‘site Jevel \v1ll be. rcfcrred to DRDA and/or the Burcau of Reclamation

. e T e
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The National Geothermal Test Center will be operated in accord-

ance with the Freedom'bf Information Act. -

E. Protection of Preurictary Information

Any proprictary information so labeled in test proposals, -test
plan reports, or reports on the results of testing by users will be pro-
tected. The Test-Ccnter management will evaluate all user requests for
designation of information as proprietary ona case-by-case basis, ap-
plying the ‘appropriate‘procurement regulation rules in determining the
validity of proprietary informétion protection requests. When proprie-
tary equipment is under test during Center operations. seCurity' will be
the responsibility of the te sting agency. The Test Center management
will not schedule v'isit's to test areas at which equipment is designated

as proprietary by the user.
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V. PROCUREMENT AN EONTRACTING PLAN

A. Procurement Regulations

The Bureau of Reclamation's procurement and contracting policy

and proccdures are promulgated in the Federal Procurement Regula~

tions (41 CFR) issued by the General Services Administration. The
'Dcpartment of the Interior issues Iﬁte:ior.szoéuren)ent Regulations :
to provide additional instruétions and guidanc{ehécessary.' to supplement |
the basic procurement regulations. | Reclamatioh Instruction Supple-~
ments are also issued as required to pr_ovidé operating instructions and
guidance. | |

1. Compctiti\’rc Procurement Policy

Unless a clear nece ssity for non-competitive procurement

e T T S A e v e tm g L mie e

can be shown to exist, ‘on the basis of requirements of the appropriate
procurement reguht;ons, all procurement of materials and services :
{including s udy contracting) by the East Mesa Geothermal Test Center ‘ ,
will be competitive. _ o ’ ! b

If competitive procurement of materials or services is not feas-

ible, and the requirements for sole source procurement in the approp-

rlate procurement r(.gulalions can be cpmphed thh, sole source pro~-
curements can be utzhzed Decisions ‘to use sole source procurement
will be made on a casc- by-case baszs by the Bureau, . Concurrcnce of the
ERDA Program Mana;,erwxll be sought for each maJor sole source

procurcment.

2. Patent Pohcy ; « S
R The ob_;ectwe of the Test Center patent policy will be- the

. maximum encouragcment of industrial and ‘other user partxcxpatxon in

the National Geothermcd Ene rgy Program. The industrial and academic -
commumtxes will be cncouraged to utlhze the facmtzes of the East Mesa .
Geothermal Test Center for testmg of both propnctary and non- promnetnry
geothe rmal energy convenon systems and components, as schcduled by the

Test Center Panel, ona non-restrzcth p’:tent basis. ’I‘he specific patent
regulations to be apphc,d are those of the Dc.pa;‘trnent of Interior. The

Bureau ol Reclarhation patent articles will be us‘ed in contracting.

.43




3. Make -or-Buy Policy o
In accordance with the stated objective of the national

geothermal energy program to involve industry to the maximum pos-
sible extent in program opcrations, the Bureau 6f Reclamation, as site .
manager, will award contracts to industry for various activities in the
implementation and operation of the Test Center. All Test Center imple-
mentation functions, aside from thosc assigned to the Bureau of Reclama-
tion or ERDA in the previous sections of this PDP, w111 be performed

on corxtract unless site management, in coordination thh ERDA and the
Bureau of Reclamation, determines that the function must be performed
in-house. All major construction, eq‘uipmerit fabrication, etc., will be
performed on contract e'xé:e'pt in emergencies or when it can be shown .
>_ that the best available capability is in-house. In the latter case, con-
currence of ERDA and the Bureau of Reclamatmn w111 be sought for

aJor in-house work if time permlts.

B. Contracting
The Bureau of Reclamatxon techmcal study and design contracting

.procedure starts with the prcparatmn of the scope of work statement

for the RFP by the lcchmcal personnel involved. The Procurement Of-
fice provides the necessary "boiler plate sections and the specific terms
and provxslons for the contract. '

Bidders' source lists are compiled from Bureau files and by
advertlsmg in Commerce Busincas Dally.r The Burcau is presently
establishing a computunzed source list for technical contractmg.t

chhmcal proposals are revxewed by an Evaluation Board ap-
poxnted by the Regional Dxrector. (Cost proposals are reviewed separ-
ately. ) Membership may include government employces who are not

- in the Bureau and consult ants if specialized techanical knowledge not

" avatlable in the Bureau is cons1dered desirable for the evaluatxon. The
Evaluation Board is provxdcd with a set of instructions for proposal '
evaluation, mcludmg rmtmg formats. The Board rates thc tcchmcal
proposals in order of qualihcatxons, and reports its findings.to the
Contracting Officexr. The Contracting Oxﬁcer starts ncgonatxons based
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on available fundmg or estimated costs thh thc most quahfxcd bxadcr
as rated by the - ‘Board; if Lhcse are not successful ‘he procceds to the
next nighest rated bluuer, etc. , , ’ ’
Contract formats (h\ed prme, cost’ plus fxxed fee, etc.) are
selected on the basis of the individual procurcmcnt. Firm fixed pncé =
contracts are usually used in purchases of materlals and equipment.
vStudy and design contracts are. more frequently onc of the cost rezmburs-

‘able types.

are established by procedures s1m11ar to those described above. The’
Bureau's Lower Colorado Refrmnal Procurement thce handlcs re-
.search and supply purchasmo contracts; other contracts, such as for
‘well drilling or construction, are estabhshed by the Region's Con-~- '
:v-»structlon Division. o o i o

In most cascs, Bureau of Reclama-.xon contractmﬂ is comp«. tlthG.
- However, the Bureau is authorized to purch:;s» matenals without com~
: ipetltxon up to $250, and to purchase on te tep‘lone b1d up to $5,000. Such

_contracts bctwecn $5,000 and $10, 000: rcqmre written quotatlons but the :

contractual document can be a Purchase Order, which permzts rapld
procurement, o ‘

The Bureau will estabhsh procedures for notlfymg ERDA well
.in advance of anticipated contractmg milestones for the East Mesa.
“ Geothermal Test Center (RFP preparatmn. bxdders list compﬂauon,
| Evaluation Board appomtment, etc, ). ERDA may partxcipato in any of

: these procurement achvﬂ:ies if it s0 deszres, :

c. Fxrst Year Contractmv Plan ;
l The following contra,cts are ant1c1pated to be awarded in the £1rst

year Ior Phase lA of the 'I“st Center :mplementatmn' '

45.
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- Item Contracted | | ‘ Start Date* Anticipated Cost
Well Reperioration , o » Apr. 1, 75 $ 50, 000 :
Support Services (sevefal contracts) Apr. 15, 75 60, 000 ;
'Roads and Paving | May 15, 75 85, 000 e
Fencing | : June 1, 75 10,000 It
Pipelines and Plumbing ‘ June 1, 75 120, 000 S g

Shop and Lab (several contracts;
.~ incluges permanent equipment

- at $180, 000) o June 1, 75 330, 000
Well Drilling ’ _ : ‘June 1, 75 600, 000
Phase 1B Design & Coordination Apr. 1, 75 125, 000 ' o

Total First Year Contracting’ ", | $ 1,380,000 - |

' | R Asv:s,uming a project start in Margh "1‘975‘.‘ ._




o to approprmte governmental or private aaencxes, if testing at the East

VI, TECHNOLOGY TRANSFER AND UTILIZATION PLAN

A. Potcntial Users ST o . '
The prime objective of the establishment of the East N’csa Geo-,

thermal Test Center is to provxde a capability for test and evaluation of

ncw components and systems for geothermal energy applications under
field operating conditions. The facilities of the Test Center will be avail-

able to all qualified users from industry, universities, and State and"

Federal agencies approved by the Test Center Panel.
Proposals for use of the Test Center's facilities will be reviewed

and approved by the Test Center Panel for industrial, university, or

government funded pro_;ects that have system or component hardware .
ready for test. Proposals for funding of research and development ef-

forts leading to the development of hardware for test:mg will be submitted

_.-‘--

Mesa Geothermal Test Center is antzczpated advance notice may be sub-
-mitted to the Test Center ‘Panel for long-term schedqhng of facilities use.
However, priorities for utilization of test facdztxes will be determined
on a case~by-~case basis by the Panel, considering the requu‘emems of

both the national gco(hermal energy program and the Bureau of Reclama-

tion water desalmation program.

B. Dlssemlnatxon of Informatxorr

The Bureau of Reclamation Site Manager. in coordination with
'ERDA, will be responsible for dissemination of information on the
planned capabilities of the East Mesa’ Geothermal Test Center durmg

its 1mplementatxon, on the avatlable facilities, reqmrements for use,

and proccdures for pro'yosal submittal prmr to the activation of the

Test Center. and continually thercafter during Test Center operatxon. :

o Test reports, except for proprxetary mformatxon (see above)

» wxll be mssemmated to the geothe rmal encrgy developmcnt community

- by the Site \danager. ‘Such reports will be avaxlable to the pubhc throuﬂhk

the National Techmcal Informatxon Service (\'TIS)

TR T s o, et




 environmental control workshops will be scheduied for discussion of

the program and disscmination of information on its operations. £

Technical meetings and symposia, axia;@éothcrma'l. testing and
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o/ v ViI. RESOURCE REQUIREMENTS - ) o

¥, e
ERRvET]

“A.  Budpget Summhry - - ’

The required funding for.Phases 1A and 1B of the East Mesa . -
Geothevrm'_al Test Center fo;‘ FY75 and FY76, and for the opcration of ;
~the Test Center for user tests of gcothermal energy system componénts ?
during FY75 and FY76. is presented in Table 2. Budget detail is pre= .
‘sented in Tables 3 through 5. The FY75 budget is regarded as firm. . s
The FY76 bwdget is baséd on the development of the Test Center to the '
level of capability described for Phase 1 in the TRW Phase O-réport.
The FY76 budget includes funding to complete that portion of Phase 1A . :
- not covered by the ¥ Y75 budget and all of Phase 1B. b
| - Dectailed budget estimates for the Phasc 2 10MWe geothermal

electric Demonstration Experiment cannot be prepared until the ERDA/

NSF analysis of the Phase 0 studics have been COmpletcd and the require - e
ments for the po*ver.plahﬁ have been dcfined. A tentacwe Phase 2 ,
g . construction schedul» and budget. totalling fundmg requirements for the
two-yeaxr TRW accelerated progect (e;.tracted from the TRW Phase 0
report) is presentcd in I‘xgure 6. The contract costs for Tcst Center
Ope ration, Maintenance and Replaccment (OM&R) are estimated for
FY77 - FY79 in Table 5 during this period, These costs will cover
Test Center Operatxon at the TRW Phase 1 level of capabxhty, except -
for Bureau of Reclam'\tmn stafhng and related costs (travel publications, L
etc. ). These costs beyond the end of the Phase 1B completion cannot be
‘estlmated until ERDA plans for Phase 2 assignments have been made.

B, Staffing TR | | |
. The key staff of the Test Center will be the Site Manager and two

Deputy Szte Manage rs: : ﬁ
o ,Sxte Manager. Mr. - S. H Suemoto., In charge of ’I‘esl :
‘Centex 1mplemcntatxon and all Test Center Operatxons, A
L ,mcludmg B\neau of Reclamahon desaltm« program. R
o Deputy Site Managcr. Test Operatmns. Mr. J. L. ' '
: ' . 'Featherstone. Assxsts Site Managor in Tcst Ccnter o
: u ‘ Vv ' xmplomontatmn. Rcbponsxblc for day-to-day opcratxon T .
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of test pads, laboratory and shop facilities, etc.; Test
Ccntcr maintenance and housekcepmg (Burcau and con~-
tractor pcrsonnel) ‘Reports to Site Manager, .
o Deputy Site Manager, Reservoir and Well Fie 1d Operations,

Mr. K. E. Mathis, Assists Site -Mahager in Te,st Center
implementation. Responsible for operation of wells, well-
head installations and pipelines; monitors geothermal
fluid usage, schedules fluid flows; maintains well-hcad
installation; advises Site Manager on status of geothermal
fluid requirements and adequacy of 'su;}ply. Reports to
Site Manager. -

C. Facilities ' A

The pre sent fac111t1es of the East Mesa site (offices, laboratory,

' shops, warchouse} will be utilized by test operators during the Pnase 1A

i implementation activities. Phase lA construction will provide a new

laboratory, shop and additional xvareh.ouS'ing.space in a prefabricated

- building to be located in the area selected for the Phase 1B expansign

: apprommately 1,000 feet from the prcsent site. Upon completion of

“this structure, part of the present office /shop/warehouse structure

will be converted to additional office space for Center staff. The present
‘trailer housing the laboratory will bo converted to office space for test

operators.

..‘._'
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TABLE 2 - ESTIMATED BUDGET

Cost ("‘housands of §)

FY75 T Y70 Total Piuascs lA
L and 1B
A. Salaries and Wages* B
1. Scnior Staii ' $ 45 § 50 $ 95
2. Other Professional 2l 66 81
3. Clerxcal/chhmcal 16 48 64
B. Staff Beneﬁts "~ (Included in A)
C. ‘Total Salaries, Wages Benehtss 82 § 164  $ 246
D. Permanent Equlpment _ '
(Lab and Shop) ~ $ 180° 15 195
E. Expendable Equipment ~ '
& Supplies , 25 10 35
F. Travel ' .
1. Domestic¥* 8 22 - 30
2, Foreign ° "0 0 0
G. Publications | 4 4 8
"H. Computer Costs (Direct) 1 2 : 3
Other Costs {contracts; - - A
see Tables 4 and 5) 1,200* 2,575 3,775
"J. ‘Total Dn'ect‘Costa $1,500 $ 2,792 $ 4,292
K. Indirect Costs (15% of C) 13 25 38
L. Total NSF/Costs $1,513 & 2,817  $ 4,330 |
. N N 71” 0
_ . jEoF VLoD = {280 e 'i“' ;l } ,{l
Detail in Table 3 | o 5
R 2 1
W, 1 ')
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TABLE 3 - BUDGET DETAIL

(man months) ' o

FY75  FY76 FYT7-FY79 .

~Salaries and Wages _ ‘ S .
1. Senior Staff , : 16 18 ' %

2. Other Professionals . 15 47 :

3. Clerical/Technical _ 12 S 36

.. Travel (Domestic only) : " Dollars

- One trip per month, Engineering
" Research Center, Denver to
- Site (technical support for . D
design work) at $300 1,200 3,600 . %

\ / - One trip bimonthly, Test
.Center personnel (Misc,
~ travel re implementation) - . o
- at $300 ' 3,000 7,200 %

- One trip per week, Region
Hq., Boulder City, Nev. to
site (technical support for
design work, supervision, -
inspection, etc.) at $200 3,600 10, 400 %

-~ Bi-annual Site Manager Trip
to Washington for Tuest
Center Pancl Meecting

at $600 .. 600 1,200 % b

 Total Travel $8,400 $22,400 . - ox

% Cannot be estimated until Phase 2 decisions ar'e‘”m{akde. L T




COSTS, PHASES 1A AND 1B

- TABLE 4 - ESTIMATED CONTRACT AND PURVA\IL\IT BQUIPM""NT

Cost (Thousands of §)

costs are Contracts’ (hne I).

53

De sérigtion FY75 FY76 TOTAL
Phase 1A - o
- Roads and Paving $ 85 $ 0 $ 85
- Service Facilities (Sewer, ' :
‘Elect., \Iaj’iﬂ) | 60 40 100
v Lab and_Shop Building 150 -0 150
Lab and Shovaqmpment* 180 0 180
~+ Pipelines 120 125 245
¥Well Reperforation 50 -0 50
» Fencing ‘ 10 0 |
{ Well Drilling (1 slant i = _ : T 1
) productxon, ImJectxon) 600 ‘. 600 1,200 -
Coordination ‘25 25 50
Phase 1B Design 100 100 200
Subtotal Phase 1A $ 1,380 $ 890 $2,270
, yE P o
Phase 1B )
| Test Pads, Office Space, : o
Support Services 0 60 60 .
_Féﬁcing ' 0 15 | 15
o Well Drzlhng (2 slant - ' , S :
productmn) . 0 1,200 1,200
' Re;servoxr Analysis .o 0 80 50
Preliminary Phase 2 Design 0 200 200
- Spbtdtél, Phase 1B $ 0 $1,525 $ 1,525
Total, Phases 1A and 1B § 1,380  §2,415  $3,795
S Permam,nt Eqmpmcnt (line. D) in Budget of Table 2 all other

/6RA
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TABLE 5 - ESTIMATED OPLRATIO\S, MAINTENANCE AND
REPLACEMENT (O\/I&R) COSTS ¢

) Cost‘(:,_'lihousands of $)*

Item I FY70 Ahnual, Stariing FY77
Personnel | $ 40 $ 160 | o
Security - 30 2 30 ‘
- Laboratory Supplics ' 15 15
Shop Facilities 20 | _ 20 9
Pipéline Maintenance ($1, OOO/mlh.) 5 - ol 5
" Well Maintenance (painting, o
- cleaning) - 15 15. : -
- Road Maintenance ($500/m1le) 2 ‘ |
x Telephone : , 4 4 {
Electr1c1ty (hghts, machmery, -
water pumps) : ’ 10 10 g
~ Facility Maintenance (sewer. : :
- building, janitor) - B 10 10
Water Supply (pumps, maintenance) T 7 f
- Drinking Watex ; - 2 2- 3
Total Annual Cost ' “$ 160 - 3007
: R ‘ g0 L
z
% Contracts and Pmchased Supphes and Servzces ‘inéluded in
' Llne Iof Budget Table 2, FY76 .
L4 ‘ i
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FIGURE 6 - PHASE 2 DEMONSTRATION FXPERIMENT PRELIMINARY SCHEDULE AND COST

ESTIMATE” .
- .
hd 3 r o )
' , o : MONTHS. AFTHR START OF PHASE { . ESTIMATED
TASK | - DESCAIPTION ; TTeTaTI0T 11 12 [0 14115 16811 18,1914072: ZETETea |28 146 [27]an1 49 30 COSTIS)
< 1A . | POWER PLANT DESION , . G IR IR 1,0K, 000
b OHDER DRILL RIC & CASING & . Y
ORDER TURDBINE/GENERATOR ﬁ; RE Y
18.. | CONSTRUCTION SUPERVISION 209,000
1e | RELIABILITY ANALYSES i , ' - . _ 50,400
A | DKILL PRODUCTION WELLSHS) , S I I ) : 2,95, K06
s | priLg poEeTiON wELLER) - - 1l [ : 1,045,676
¢ | INSTALL WELLHEAD/PLMING JE [ B (VSR O P S P 195,120"
20 | INSTALL DOWN:HOLE PUMPS(H : N U [ ) DA S S S . . 495,160
sa | mSTALL BRINE DISTRIBUTION . 1 ‘ . 1 276,020
1 sm | mSTALLISODUTANE SYSTEM 1 ! 3,109,710
s | e |insTALL TURSINT/GENERATOR ! » 5,311,350
C ) ap | SNSTALL STATION POWER X . . ‘ 11 ) ss1.e12
) : 3£ - | INSTALL GENERAL FACILITIES . 11 . 40, 4%8
o 4 ENVIPONMENTAL IMPACT . ! 74,400
S o} sTarement s - S
‘ s | yriazation smgFNGS i - - . - - o o - 03,09
© & | PROCRAM MANAGEMEINT ) ! I b 44b, 409
: IERE AR ) ' . . . © ' MOST PROBADLE COST - 16,910,410
. o . E ‘ ; : . 15% CONTINGENCY 2,339,560
.. N . . "

- # Extracted from TRW Phase 0 Report, "Experimental Geothermal Research Facilities Study
(Phase 0)" Volume 1, Final Report No. 26405-6001-RU-00, TRW Systems Group of TRW Inc.,
31 December 11974. : L . _ . _ ,
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' VIII. PERSONNEL RESUMES

Resumes of the background ahd'cxpcricncé‘of key personnecl will

be provided, if recquired.
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