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June 7, 1988

Mr. Kenneth Taylor |
U.S. Department of Energy |
Idaho Operations Office : i
550 Second Street |
Idaho Falls, ID 83401

RE: Grant No. DE-FGO7-84ID12546 |

Dear Mr. Taylor: |

Please find enclosed eight (8) copies of the Final Technical
Report for the above Grant. I hope you find the report both
informative and professionally prepared. The cameqa-ready
original will be forwarded under separate cover. i

If you have any questions regarding the report, p}ease do
not hesitate to contact me.

Sincerely yours, 1

/(2l§9 »f%¢a4ww__. _ ‘ 4

LARRY ICERMAN |
Director !
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l
cc: File DE-FGO7-84ID12546
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Pifion Building, Suite 358, 1220 South St. Francis Drive, Santa Fe, NM 87501 e (505)|827-5886




UNIVERSITY OF UTAH RESEARCH INSTITUTE !

EARTH SCIENCE LABORATORY - |
391 CHIPETA WAY, SUITE C

SALT LAKE CITY, UTAH 84108—1295 l

TELEPHONE 801-524-3422 ‘i

February 9,41988

br. Larry icerman
Director

New Mexico Research and Development Institute 1
Finon Building, Suite 358 I
1220 South St. Francis Drive |
Santa Fe, NM 87501

Dear Larry:

I have just completed my review of the NMRDI draft flinal
technical report, "New Mexico Statewide Geothermal Energy
Frogram”. Ferhaps the most enjoyable part of my work on the
State Cooperative Frogram is the review aof technical Pepdfts
completed by the state teams. This has been especially true for
vaur report because of the quality and variety af the teqpnical
work, and because of my own past familarity with southwestern New
Mexico. I especially enjoyed reading the Geothermal System
Models and Concluding Remarks for Chapter 1. J

The report is generally in excellent shape and Pepregents a
fine contribution to the geothermal resource data base Df1New
Mexico. I have noted a {f=2w problems with Peférences, figlires,
etc. (very few considering the extent of the report) and Fhese
are noted in the accompanying comments. Flease address tTese
comments before the final report is submitted to DOE.

I think that the concluding sections of Chapters X aﬁd 4
could be strengthened with a summary discussion of the geélogic
models for the resource areas and of the geothermal potenﬁial of
the atreas. The discussiaon need not be lengthy but should bring
out the new resource information generated by the study.

Flease call me at (801) 524-3444 to discuss any of my
comments. Thanks once again for the opportunity to Peview this
interesting report. ‘

Sincerely,

“_Howard F. Ross = 7\
Project Manager, SCP
encl |
cc: Ken Taylor




|
REVIEW COMMENTS {

|
“NEW MEXICO STATEWIDE GEOTHERMAL ENERGY FROGRAM"
. |-
Chapter One

Fage _Item ' |
1-14 Fig. 1-6. Reference point referred to on pg.1-15 (Truth or e
Consequences) is not shown an map. |
i
1-29 Fig. 1-2. GZ volcanism is not in the legend. Shouldiit be
GE on the map? It is hard to read AN on the map; it‘% hard

to read the _mi and _km on the bar scale.

1i—-31 Fig. 1-10. Cannot distinquish between aquifer units ;,2,3
and Aquitard Unit A,B. Symbol for Unit B is not clear. A
goad illustration but some confusion in unit identification.

L

1-32 1.3.2 Aquitards—-Unit A: do the fine grained facies eéen
approach 1,000 m in thickness? I+ not a mare restriqtive e
figure would be more meaningful. Unit B~ same comment. It's
hard tao believe that all 1,000 m would be fine gralaned and
an aquitard.

1-35, 1-3& Fig.1-11,-12. The small scale and lack of geaographic
reference points (i.e. cities, towns) makes it hard to
relate specific areas to contoured features on the maps. hE—
Waould it be possible to add reterence points without |
cluttering up the data, or to include a transparent overlay
with geographic features? ‘

1
i

i—-36 Fig. 1—-12Z. Fattern {for areas >5300 ft. deep is faded out in 4
several parts of the map on my print.

. : é/
1-37 Para. 2. Reterence to Las Cruces, but can’'t locate on maps. %
i
1-38 Fara. 2. Can’'t locate geothermal systems mentioned in

‘ text  yeoo
(T or C, GHS, RS, LFHS) on maps of Fig. 1-11,-12. :

1—-44 Fig‘ i-14. It's hard to read the smallest print on figure—
letters run together for names of several wells and springs, /
i.e. Windmill, Morgan Springs(?), Running Indian Well, etc.
= . ~ . . A g V//
1-45 Table 1-2. Column headings should be Temperature Bngdﬁgnt
(W/km) rather than temperature. i /
1-44 Fara. 2. Suggested wording change to reduce con?usion:i
Domain 1 shows a heat flow distribution generally between 50 J/

and 60 . . rather than a dominant heat flow disfributi#n - =

1-50 Para 1. Sierra de Las Uvas referred ta in text is not V//
located on Fig. 1-11 or Fig. 1-17. ‘

'
'
i
.




1-54. Fig- 1-20. Excellent summary figufe! ‘ x

Missing or incorrect references. ?

i—146. Cather and Johason (liﬁi), Faller (1975); not in refs Q.i.v)
1-17. Seager (19846) n.1.rt. !

1-20. Wahl (1987) n.i.r. j

1 PO ¥ ==

25. Drewes et al. (1973) n.i.r.

1-29. Scarborough (1985) n.i.rl !
i-41. Lohse et al (1981ia), (1281b) n.i.r. )

Morgan et al (1980}, Ray et a} (1968b) n.i.r. ‘
1-45. USGS Watstore Files (1??5,198&? Noior. ﬁ
1-54. Biketrman, M.— Americ§ﬁLébstract {tvpa) i

' |
i—-58. Condie, K.C., 1982- continual accreation aor continental

1
Chapter Straightforward and well written; 1 did not noté any

specific prablems with figures, typos, etc. t

EhaptEP e !

3-7, 3~-8. The discussion of the thermal data would be gPeJtly
enhanced by a figure showing the shallow, warm graunddatEP
plume (possibly contoured?) and the location of deep, higher
temperature wells, controlling geologic structures, etc.

3-9. There is no technical discussion or interpretation of khe
data of Table 3-4 which show considerable variation and
interesting values.

F—-12 to 3-22. It would be nice to have a figure integrating the
shallow and deep tempetature information, geoalogic ‘
structures, fluid concentration gradients, etc. and a,brieft
summary interpretation and discussion of the geologic ?odel
of the resevoir in view of all the data available to date.

. i
- 2n

3-2%. Hawkins, D.B.- 1in Icerman, L. (typal
3-24. Appendix A title page. It would be nice to include ad
explanation about the data source, i.e." Temperature i

measurements by AMAX Exploration, 1975-1976" or the name of
the contractor, if any. ‘




Chapter_4 ’ » o |

Page I tem
4-16, line 2. zone (not zoned)

4-15%, 4—-16. The disturbed temPerature gradient due to fl%id entry
(7)) for shaort depth intervals, 290-295 m and 303-317 is
recognized by the. authors. It probably 1sn’'t meaniﬁgful ta
use this disturbed gradient to compute and report a lheat
tlow value, without noting this shortcomming in theftext.

4—16, 4-17. There s no significant discussion of the

geothermametry. 0Our geochemists tell me that the adiabatic

quartz geothermometer has little significance 1if thﬁ‘fluid o

has not baoiled. The Na/K geocthermometer could be way atf+f

with these high Ca, Mg values. If the values are pré%ented
these limitations should be discussed.

4—-18. Thevre is no geologlic discussion or interpretation

ot the
water quality data.

|
L
I
4-24, The discussion of ground water levels and slopes woﬁld be
enhianced by a schematlic map or section showing water) table
depths. i
!
J

4-28. Fara.? Is the discussion relative to the position of the
Jarilla Fault Zone and the gravity low correct? The main
gravity low generally occurs over the center or deepgst
portions af alluvial filled basins, with the steepesk
gradients near or close to the basin bounding'faultsv My
1:900,000 scale gravity map shows the minimum gravity values

some distance west af the estimated position of the y F Z.

4-24g. Fara 3. Nﬁich data fram the drilling ocperations shaw that
the J F Z is located west of the well—- depth to bedrock?

4-292. Cannot read the elevation scale for these sections.

4-20. Line 2. What is the 6300 feet of displacement base& on’

4—31. Concluding remarks — nathing is said about a preliminary
geolagic model for geothermal resources, what has been
learned about reource potential, and the source of tﬁermal
fluids. Can 't this be summarized here? |

Mlissing or incaaplete references. f |

4-14. Decker, 1975 (missing 1in refs) or Decker % S@ithson?

4-27,-30. King, 1982 (missing ref) or King % Harder

nfs

T




New Mexico Research and Development Institute

January 29, 1988

Mr. Kenneth Taylor

U.S. Department of Energy
Idaho Operations Office
550 Second Street

Idaho Falls, Idaho 83401

Re: Grant No. DE-FGO7-84ID12546 Draft Final Technical Rep%rt

Dear Mr. Taylor:

Please find enclosed one (1) copy of the draft final

DIRECTOR

arry Icerman

l
techni-

cal report for Grant No. DE-FGO7-84ID12546. I trust you will be
pleased with the results of the work and the quality Jof the .
report. ' 2
If you have any questions on this draft, please ‘%o not

hesitate to contact me. i %
\ o
Sincerely yours, | '~§]
I L
%éZA;7 \jzﬁbL*“-— | f.fg
LARRY ICERMAN I BRREE
Director ‘i L
LI:asl 1 oy
. ““ -
cc: File DE-FGO7-84ID12546 r PRk
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| - - .@
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Pifion Building, Suite 358, 1220 South St. Francis Drive, Santa Fe, NM 8759 ,.(505)%4277588'6:_ L
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New Mexico Research and Development Institute

DIRECTOR
Larry Icerman

December 15, 1987

Ms. Susan Prestwich

U.S.. Department of Energy
Idaho -Operations Office
785 DOE Place

Idaho Falls, Idaho 83402

Re: Grant No. DE-FGO7-84ID12546, No-Cost Extension Request
Dear Ms. Prestwich:

I am writing to request a no-cost extension on the above
Grant from December 31, 1987, to February 29, 1988. All of the
field and analysis work conducted under the three subcontracts
supported. under this Grant has been completed, along with the
draft reports. - Unfortunately, some minor delays have been en-
countered in integrating these three draft reports into a.compre-
- hensive, professionally prepared final technical report. This
request is being made in order for final editing and/or incorpo-
ration of comments or suggestlons by DOE-selected reviewers to
quallfy for reimbursement.

The current estimated schedule is to have a very pollshed‘
draft completed by mid-January 1988. . I have spoken with Howard
Ross about the minor delays and the projected completion' sched-
. ule. He suggested that I should consider making a no-cost exten-
. sion request. Upon reviewing the situation, I believe his advice

is sound. : , -

I hope you. w1ll give favorable consideration to this re-
quest.. If you have any questions, please do not hesitate to
contact me.. ~ :

Sincerely yours,
/

LARRY ICERMAN
: Dlrector

cc: File DE-FGOT7- 84ID12546
Howard Ross, URRI,~

 Pifion Building, Suite 358, 1220 South St. Francis Drive, Santa Fe, NM 87501 ® (505) 827-5886

i
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* The subcontract with New Mexico State University to complete mapping of the geothermal resourc
in south-central New Mexico is proceeding satisfactorily. The heat-flow map, heat-flow/gradie:
hole lgcation map, and temperature gradient map are now all complete. A draft final report
for this subcontract is currently under review. :
* A third programming plan was approved by DOE on August 12, 1987, as the result of previously
planned work being finterupted by litigation concerning access to lands in'the Animas Valley.
The new work involves preliminary geothermal reservoir assessment in the Orogrande, New Mexico
area located in the Tularosa Basin. This work 'is being performed by Lightning Dock Geothermal
under a modified subcontract with NMRDI effective July 1, 1987. Most of the scheduled field
work has been completed. Preliminary data evaluations and. interpretations have been prepared. -
A draft report will be completed early in the coming quarter.

*
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New Mexico Energy Research and Development Institute

October 23, 1985 EIRECTOR
arry Icerman

Mr. Duncan Foley

University of Utah Research Institute
Earth Science Laboratory

391 Chipeta Way, Suite C

Salt Lake City, Utah 84108

Dear Mr. Foley:

Thank you for reviewing the proposal entitled, "Geothermal
Downhole Heat Exchange Stimulation."™ The Director accepted the
recommendation of the Technical Advisory Committee that the
proposal should not be funded.

Your review was very helpful to the Director and the
Committee in reaching this decision. We very much appreciate the
time and effort that you spent in developing your evaluation.

Sincerely,

L. fea

Robert H. Rea
Assistant Director
Project Development

U-211

Room 358, Pinon Building, 1220 S. St. Francis Drive, Santa Fe, NM 87501 (505) 827-5886




JUSTIFICATION FOR NON-COMPETITIVE AWARDS

‘

I recommend that negotiations be conducted only with those organizations
listed below for the services described herein in accordance with DOE-PR
9-3.805-501.

v

Organization

State of Washington, Department of Natural Resources

State of Washington, Energy Office

State of Oregon, Dept. of Geology & Mineral Industries
State of Oregon, Department of Energy

State of Alaska, Department of Commerce & Economic Development, Office of Energy
University of Alaska, Geophysical Institute

State of Alaska, Department of Natural Resources

New Mexico State University, Energy Institute

State of New Mexico Energy & Minerals Department

Idaho Department of Water Resources

State of Utah, Utah Geological & Mineral Survey

State of Utah, Division of Water Rights

State of Montana, Dept. of Natural Resources & Conservation
State of Montana, College of Mineral Science & Technology




1. Description of Supplies or Services to be Supported

A.

The actions with the above named universities and state government
agencies are for geothermal resource assessment and to promote
geothermal technology transfer within the participating states.
Emphasis will be placed on detailed studies within areas with high

temperature resources and/or expansion of work previously conducted
within the states.

The work to be provided by each university or state agency will be
tailored to the needs within each state and DOE objectives for con-
tinued resource assessment and technology transfer.

2. History, Estimated Future Requirements, and Long-Range Objectives

A.

The State Teams Programs were initiated approximately seven years ago.
At the program peak DOE-ID was administering 39 geothermal contracts,

cooperative agreements, or grants with universities and state agencies.
Eight of the above mentioned organizations are at present in the final
phases of their agreements with DOE; the remainder have completed the

work, and their agreements were closed out.

This work is a continuation of the previous program in the sense that
it is for geothermal resource assessment and technology transfer.
However, the new emphasis will be in accordance with the generic guide-

lines set forth in C below and will investigate higher temperature
systems.

A11 work will be within the generic guidelines of DOE which are to
implement these activities within states which:

1. Have potential for high temperature geothermal resources

2. Whose resource assessment efforts will support R&D investigations
required by magma and Cascades research programs

3. Have existing resource and energy groups actively supporting
geothermal development

4. Are currently providing outstanding technology transfer and

* dinstitutional problem mitigation activities

It is not anticipated that DOE will be able to develop competition
for this work. The perform1ng state agencies and universities were
designated by the Governor's Office of each participating state. An
attempt to stimulate competition would be contrary to DOE's policy
of cooperation with state governments.




3. Estimated Cost

A.

The program funding level of $1,925,000 was designated by the FY-84
Appropriations Bill and DOE-HQ. The funding levels for the individual
states range from $ 90,000 to $145,000 and were established by ID

and HQ based on the prior state teams annual funding levels, the
amount and quality of work previously accomplished at these levels,
and the amount of productive work remaining to be done.

The FY-84 funding level for the portion of the program to be adminis-
tered at DOE-ID is $1,295,000 of the total program funding of
$1,925,000. This level of funding is lower than any of the previous
seven years; the amount to be funded in future years is uncertain.

It is the intent of this program to expand the knowledge of higher
temperature resources within individual states. This work was per-
formed in previous years by the organizations within each state which
were designated by the respective Governor's Office. Any change in
contractors at this time would increase costs and delay the program
and could only be undertaken with the consent of the Governor's Office
in each state.

4. Schedule Requirements

A.

The basis for the rapid emplacement of the subject program is the
imminent close-out of the agreements DOE now has with several of the
organizations we wish to have perform under the FY-84 program. The
agreements presently in place are scheduled for various compietion
dates ranging from almost immediately to September 1984.

It is important to get the work started as soon as possible because
the existing expertise may be disbanded if the work presently con-
tracted for is completed prior to the emplacement of this subject
program. The existing expertise has been developed to a great
extent under the previous DOE-ID contracts and a lapse in DOE fund-
ing could result in lack of financial support for the organizations.
This cadre of experienced expertise is critical for high quality
resource assessment and technology transfer, and it is doubtful
that any other organizations can perform as well in the respective
states as those which are listed above. Rapid emplacement of this
program will help ensure the retention of the existing expertise.

It is doubtful that any savings can be realized or that competition
can be increased by relaxing schedules.




Exclusive Capacity & Capability

It was determined at the beginning of the previous program to use
universities and state agencies to perform the work because these
organizations had already performed research in the particular areas,
had basic staffs and departments capable of performing the research,
and were designated by the state executives. The experience of these
organizations has been further enhanced by the work they have conducted
for DOE during the past seven years.

RECOMMENDED:

R itk

R. E. Wood, Director
Energy and Technology Division

CONCUR; !

S gon

George é;;&ingerson
Office of the Chief Counsel

A - o 2/5757

J. F. Marmo, Director
Contracts Management Division

APPROVED:

d\/Ov]\%UD‘aoua %4 /94

Date

Troy £. Wade, Manager
Idaho Operations Office
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STATEWIDE GEOTHERMAL ENERGY PROGRAM FOR NEW MEXICO

Addendum to the

Proposal Submitted to the U.S. Department of Energy
Idaho Operations Office

by
New Mexico Energy Research and Development Institute
1220 South St. Francis Drive

Room 358, Pinon Building
Santa Fe, New Mexico 87501

in cooperation with

State of New Mexico Energy and Minerals Department
525 Camino de los Marquez
Santa Fe, New Mexico 87501

Signature: Kéf
arry Icerman

Principal Investigator

May 1984




Background

This proposal is submitted by the New Mexico Energy Research
and Development Institute (NMERDI) in conjunction with the New
Mexico Energy and Minerals Department (EMD). The proposed effort
requires a funding level of $90,000 from the U.S. Department of
Energy to continue the State's geothermal well drilling programs

focused on reservoir characterization and definition.

Approach
Previous work by the NMERDI and EMD has identified eight

major areas which are in current need of further attention and
support. These areas are:

(1) electrical-grade reservoir definition;

(2) moderate- to intermediate-temperature reservoir charac-

terization;

(3) temperature gradient drilling;

(4) engineering assistance;

(5) agribusiness development;

(6) municipal utility development;

(7) space heating; and

(8) resource mapping.

The State of New Mexico proposes to supplement the current
support in the first three areas by utilizing funds secured by
this proposal. The remaining five topical areas are currently
being supported by funds provided by NMERDI and EMD. The
Director of NMERDI and the Secretary of EMD will develop requests

for proposals (RFPs) in each of the first three areas and issue a




statewide call for proposals. The NMERDI and EMD will review all
proposals submitted and staff from each agency will make award
recommendations to the Director and Secretary. The Director and
Secretary will determine the awards and the Director will make
the awards. The NMERDI will administer and monitor all contracts
developed under this proposal. Although the RFPs have yet to be

developed, the focus will generally be as follows.

Electrical-Grade Reservoir Definition

The objective of this RFP would be to further the evaluation
of potential electrical-grade geothermal sites in New Mexico.
New Mexico currently has one proven electrical-grade site at the
Valles Caldera and has potential sites at Animas, Hillsboro,
Radium Springs, and San Diego Mountain. There are 11 other sites
statewide that have inferred electrical potential. The RFP would
call for cost-shared proposals focusing on slim hole test
drilling in areas with inferred electrical potential.

One or more 2,000~ to 3,500-foot slim holes will be drilled
contingent upon substantial cost sharing (i.e., a minimum of a
50-50 match) by the leaseholder. Potential private sector re-
spondents to this RFP include: AMAX, Aminoil, Chevron, Crown
Geothermal, Hunt Energy, Occidental, Union Geothermal, and Trans-
Pacific Geothermal. The primary purpose of this activity is the
confirmation of reservoir temperatures. Successful completion of
this effort would expand the State's data and information base on
electrical-grade geothermal sites and would make this information

available in the public sector.




Moderate- to Intermediate-Temperature Reservoir Characteriz-

ation

The objective of this RFP would be to stimulate reservoir
characterization drilling and/or geothermal pre-production well
drilling and to facilitate the transfer of site-specific geo-
thermal information to the general public and potential users. A
call for proposals would be developed étating that the State
would be willing to enter into a fixed-sum, cost-shared drilling
program with a geothermal developer(s) in exchange for specific
geothermal information.

One or more 1,500- to 2,500-foot test holes will be drilled
contingent upon substantial cost sharing by the landowner or
leaseholder. The most likely applicants for this program are:
City of Las Cruces, Crown Geothermal, New Mexico State
University, and Trans-Pacific Geothermal. Crown and Trans-
Pacific have already expended considerable funds in cost-shared
drilling programs with NMERDI and EMD. The City of Las Cruces is
seriously considering the purchase of a substantial 1lease
position adjacent to the metropolitan area and has already
undertaken a preliminary cost analysis study. A second more
comprehensive study cost shared with EMD will be initiated in the
near future.

The State of New Mexico on behalf of New Mexico State
University (NMSU) has committed about $1.5 million to the
development of one of the largest geothermal energy direct-use

applications in the U.S. The NMERDI and EMD have already jointly




committed approximately $200,000 toward further reservoir
characterization work and NMSU has expressed a willingness to
match additional funds from the Department of Energy on a one-to-
one basis. Anticipated results include increased geothermal
well drilling and inecreased availability of geothermal data and

information.

Temperature Gradient Drilling

The objective of this RFP would be to encourage temperature’
gradient drilling in potential geothermal resource areas in New
Mexico. A call for proposals would be developed indicating that
the State would be willing to enter into a fixed-sum, cost-shared
temperature gradient drilling program with landowners or lease-
holders to further delineate potential sites for deeper explora-
tory drilling. As the result of the $15,000 NMERDI financial
contribution, this program would consist of many (i.e., up to 30
or more) shallow (e.g., 100- to 300-foot) temperature gradient
holes. In New Mexico, this exploration technique has been proven
to be cost-effective for definition of a full range of low-,
moderate-, intermediate-, and electrical-grade geothermal energy
sites.

Potential respondents to this RFP include: AMAX, City of
Las Cruces, Monterey Energy, Occidental, Stagecoach Petroleum,
and Trans-Pacific Geothermal. Any successful applicant will be
required to provide a minimum of a 50-50 financial match. In-
creased temperature gradient drilling, expanded availability of

geothermal data in the public domain, and the definition of new




locations for deeper exploratory drilling are the anticipated

results of this program.

Organization

Larry Icerman, NMERDI Director, will serve as the Principal
Investigator of the proposed drilling project. Dr. Icerman has
been actively involved in New Mexico's geothermal energy develop-
ment since 1980 and has been Principal Investigator for more than
20 geothermal research, development, and commercialization
projects valued at over $1.5 million. He has extensive
management and field experience in geothermal drilling programs
in New Mexico and is the editor, co-editor, author, or co-author
of more than 30 papers and reports on geothermal energy
exploration and development. Dr. Icerman will work closely with
the Secretary of EMD, Paul Biderman, who has statutory re-
sponsiblity for overseeing all energy management activities in

the State.

Project Duration

An 18-month project period is proposed (see Fig. 1). This
schedule will allow adequate time for the preparation of RFPs,
evaluation of proposals, selection of successful proposals, and
negotiation of contracts, while still leaving sufficient time to

conduct the drilling programs and report on the results.

Deliverables




The results of the proposed project will be reported on in
the form of a comprehensive final technical report describing in
detail the results of all three drilling programs. This report
will be edited by the Principal Investigator. Public dissemina-
tion of the information will be provided through the established
NMERDI information dissemination program. This effort distri-
butes approximately 5,000 copies of research and development

reports annually.

Budget

The revised budget detail outlines the commitment and
expenditure of funds under this addendum. Substantial adminis-
trative costs will be borne by the NMERDI and EMD. The State

considers administrative costs to be a contribution not a match.




Months After Award

Activity 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Project management [----=-c-cmmmm e -

Develop and issue
RFPs [-~--]

Receive proposals,
select contractors,
negotiate con-
tracts [------~ ]

Conduct drilling
activities, data
collection, and
analysis of results [ - ]

Prepare final report [---=-=m=-

Figure 1. Project Milestone Chart




Revised Budget Detail

Administration

(Personnel Services, Benefits
Travel, Supplies, Telephone,
Copying, Mailing)

Report Preparation and
Publication

Contractual Drilling Programs¥*
(RFP Categories)

Subtotals

Total Program Costs

Amount Requested from DOE

State Contribution

Administration Cost Waiver

DOE

$ 10,500

$ 2,000

$ 77,500

$ 90,000

Contractual Drilling Program

¥Approximate Distribution of Drilling Funds

Electrical-Grade
Reservoir Definition

Moderate- to Intermediate-
Temperature Reservoir
Characterization

Temperature Gradient Drilling

Total

Funding Source

NMERDI EMD
$ 4,000 $1,000
-0- -0-
15,000 -0-
$ 19,000 $ 1,000

$110,000

$ 90,000

$ 5,000

$ 15,000
DOE NMERDI
$30,000 -0-
30,000 -0-
17,500 $15,000
$77,500 $15,000
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New Mexico Research and Development Institute

DIRECTOR
Larry Icerman

June 7, 1988

Dr. Howard P. Ross

University of Utah Research
Institute .

Earth Science Laboratory

391 Chipeta Way, Suite C

Salt Lake City, Utah 84108

RE: Grant No. DE-FGO7-8U4ID12546
Dear Dr. Ross:

Please find enclosed one (1) copy of the Final Technical
Report for the above Grant. I hope you find the report both
informative and professionally prepared.

If you have any questions regarding the report, please do
not hesitate to contact me.

Sincerely yours,

/7\/4»07 I ctrno—

LARRY ICERMAN
Director

LI:jg
ce: File DE-FGOT-84ID12546

Pifion Building, Suite 358, 1220 South St. Francis Drive, Santa Fe, NM 87501 ® (505) 827-5886
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New Mexico Research and Development Ilnstitute

(formerly New Mexico Energy Research and Development Institute)
Grant No. DE-FG07-841D12546

STATEMENT OF WORK

1.0 Introduction

The goal of this grant modification is to support cost-
shared research on geothermal resources in New Mexico. This will
be accomplished through reprogramming previously allocated funds.
The unspent monies were previously allocated through the State
Cooperative Program for geothermal research in New Mexico. The
reprogramming of a portion of these monies has become necessary
because of litigation which prohibits access to the lands on
which the reservoir hydreology study in the Animas Valley was to
be completed. Other technical tasks included in the subject
grant are unaffected and will be completed as scheduled.

This modification provides for the completion of Task 4.1,
Compilation of Geothermal Data for South-central New Mexico, and
Task 4.2.1.a, Review and Evaluate Existing Hydrologic Data,
Animas Valley, and the preparation of reports for these tasks. A
new research program, Geothermal Resource Assessment of the
Orogrande, New Mexico Area, replaces much of the new data
collection for the Geothermal Reservoir Hydrology of the Animas
Valley study. The geothermal resource assessment study of the
Orogrande area takes advantage of a unique opportunity afforded
by geotechnical borings and the drilling of a water well on the
U.S. Army White Sands Missle Range located near Orogrande. This
drilling is in close proximity to the Jarilla Fault Zone which is
believed to be one of the major structural controls for high
temperature fluids encountered in oil exrloration holes in the
area. Temperature logs, lithologic date, and hydrologic data
will be obtained in this relatively unstudied resource area
without the major expense of a drillinc program.

2.0 Scope

The technical objectives of this z-7~* modification are to
determine the subsurface temperature dG::::ibution in the vicinity
of the Jarilla Fault Zone near Orogran’.. XNew Mexico and to
evaluate these and related data to cor: . :¢ a preliminary
resource assessment for the area. The 1. :nical efforts are
described in 4.0 below. Program tasks - .. &nd 4.2 will be cost-

shared by DOE and other program partic:::~ts. The research will
be completed within the project period ;:eviously specified for
this grant, which ends on December 31, 1Z87. Final technical
reports for each task will belprepared.

3.0 Applicable Documents

The effort described herein is a modification of DOE Grant




DE-FG07-841D12546, Amendment No. A002, as requested through a
letter and proposal from the New Mexico Research and Development
Institute dated June 23, 1987. The grant and Amendment A002
commit the Research and Development Institute and Lightning Dock
Geothermal to cost share in the proposed efforts. The cost
sharing will continue in this amendment.

4.0 Technical Tasks

The following tasks will be accomplished through this grant
modification.

4.1 Compilation of Geothermal Data for South-central New Mexico

4.1.1 Compile data to prepare maps of seven different
parameters. This compilation will be cost shared with

the New Mexico Research and Development Institute. The
tasks are:

"{/
a. Compile a location map and list of data sources

b. Compile all existing Hgat flow data
/

c. Compile temperature gradient data from all

available holes
v

d. Compile tectonic and geologic data, to develop a
geologic map including Tertiary subcrops, pre-
Tertiary lithology distribution and geologic
structures. Where appropriate, other Tertiary and
younger geologic features relevant to geothermal
resources, such as volcanic vents, should also be
indicated.

. -~ L/‘ 13 . .
e. Compile water tetle elevations, to indicate
groundwater flc. 1eqgimes, such as zones of
recharge, disch::z:z, and flow constriction

f. Compile depths ¢ vatér table

g. Compile locatic: - «f site-specf{ic studies
No original de: .:11 be collected; only data
available fror - .. -ious studies will be used. The
maps will be c:- :ed at a scale of at least
1:500,000; the:- :11 be reduced to 8 1/2 by 11

/ inch page size .. the final report. The larger

maps will be m&i: available to interested
researchers thr-cch open-file or other appropriate

procedures.




4.3.2

Coordinate with Fluor Constructors, Corps of Engineers,
and the USGS in the planning and drilling of a 1200
foot hydrologic test well. Complete temperature
surveys after drilling and again after temperature
equilibrium conditions have been established.

Determine temperature gradient profile and heat flow.
Perform analyses on geophysical logs, drill cuttings,

water quality data, temperature data, and pump test
data.

Data Evaluation and Interpretation

Evaluate and interpret all the data collected in Tasks
4.3.1 and 4.3.2 and existing published or available
geologic, geophysical, geochemical and hydrologic data
to develop a preliminary assessment of the geothermal
energy potential of the Orogrande, New Mexico area
including the adjacent portions of the U.S. Army White
Sands Missle Range. Evaluate the Jarilla Fault Zone as
a controlling structure for geothermal fluids in this
area, and locate this feature with respect to the 1200
foot drill hole and other data base items.

Final Report

A final report, described under 5.2.1 below, will be
prepared as part of this task. All new data obtained
as a result of funding for this task will be summarized
in the technical report.

5.0 Reports, Data, and Other Deliverables

5.1 Manacement Records

Repcy
Reportinc

5.2 PFine.

5.2.1a

+= will be due as indicated on the Federal Assistance
Trecklist and the Report Distribution List.

“echnical Reports
ral report, south-central New Mexico

cetailed final technical report will be prepared.

..« report will describe all data tables, maps, methods
" research and data reduction. The report will also
i1yze and discuss interpretations of heat-flow,
‘“tonic, and groundwater flow information. Various
:3els of geothermal resources derived from site-
recific studies will be analyzed within a regional
:amework. The report will include a complete
:kliography of data sources and references.

[ A T




5.2.1b Final report, Animas Valley

A technical report will be prepared which describes and
summarizes the review and evaluation of existing
thermal and hydrologic data and provides a preliminary
resource assessment of the Animas Valley geothermal
resource area. A complete bibliography of data sources
and references will be included. All proprietary data
made available by Lightning Dock Geothermal to this
project, including but not limited to data from well
55-7, thermal measurements, water chemical analyses,
and other appropriate geologic and hydrologic data,
will be made available to the public as part of the
final report.

5.2.1c Final report, Orogrande geothermal resource assessment

A final report will be prepared which presents the new
geologic, thermal and hydrologic data resulting from
the shallow boreholes and the 1200 foot water test
well. These data will be integrated with other
relevant geologic, geophysical, geochemical and
hydrologic data to arrive at a preliminary resource
assessment for the Orogrande area and the Jarilla Fault
Zone area in the Tularosa Basin.

5.2.2 The final reports for each task may be produced and
published in one volume, in conjunction with other
appropriate documents.

6.0 Special Considerations

Successful completion of the technical tasks described above
is contingent upon DOE cost-sharing these efforts with other
program participants. For the study of south-central New Mexico,
the New Mexico Research and Development Institute will provide
additional funding. For the study of the Animas Valley,
additional funding will be provided by Lightning Dock Geothermal,
through an agreement with the New Mexico Research and Development
Institute. Lightning Dock Geothermal will provide temperature
logging equipment at no cost for the Orogrande study.

Centralized management and project reporting for this program
will be through the New Mexico Research and Development
Institute.
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New Mexico Research and Development Institute

DIRECTOR
Larry Icerman
January 29, 1988

Dr. Howard P. Ross

University of Utah Research
Institute

Earth Science Laboratory

391 Chipeta Way, Suite C

Salt Lake City, Utah 84108

Re: Grant No. DE-FGO7-84ID12546 Draft Final Technical Report
Dear Dr. Ross:

Please find enclosed one (1) copy of the draft final techni-
cal report for Grant No. DE-FGO7-84ID12546. I trust you will be

pleased with the results of the work and the quality of the
report.

If you have any questions on this draft, please do not
hesitate to contact me.

Sincerely yours,

Kﬁm St e

L ICERMAN
Director

LI:asl
ce: File DE-FGOT-84ID12546

Pifion Building, Suite 358, 1220 South St. Francis Drive, Santa Fe, NM 87501 ® (505) 827-5886




New Mexico Research and Development Institute
(formerly New Mexico Energy Research and Development Institute)
Grant No. DE-FG07-841ID12546

STATEMENT OF WORK
1.0 1Introduction

The goal of this grant modification is to support cost-
shared research on geothermal resources in New Mexico. This will
be accomplished through reprogramming previously allocated funds.
The unspent monies were previously allocated through the State
Cooperative Program for geothermal research in New Mexico. The
reprogramming of a portion of these monies has become necessary
because of litigation which prohibits access to the lands on
which the reservoir hydrology study in the Animas Valley was to
be completed. Other technical tasks included in the subject
grant are unaffected and will be completed as scheduled.

This modification provides for the completion of Task 4.1,
Compilation of Geothermal Data for South-central New Mexico, and
Task 4.2.1.a, Review and Evaluate Existing Hydrologic Data,
Animas Valley, and the preparation of reports for these tasks. A
new research program, Geothermal Resource Assessment of the
Orogrande, New Mexico Area, replaces much of the new data
collection for the Geothermal Reservoir Hydrology of the Animas
Valley study. The geothermal resource assessment study of the
Orogrande area takes advantage of a unique opportunity afforded
by geotechnical borings and the drilling of a water well on the
U.S. Army White Sands Missle Range located near Orogrande. This
drilling is in close proximity to the Jarilla Fault Zone which is
believed to be one of the major structural controls for high
temperature fluids encountered in oil exploration holes in the
area. Temperature logs, lithologic data, and hydrologic data
will be obtained in this relatively unstudied resource area
without the major expense of a drilling program.

2.0 Scope

The technical objectives of this grant modification are to
determine the subsurface temperature distribution in the vicinity
of the Jarilla Fault Zone near Orogrande, New Mexico and to
evaluate these and related data to complete a preliminary
resource assessment for the area. The technical efforts are
described in 4.0 below. Program tasks 4.1 and 4.2 will be cost-
shared by DOE and other program participants. The research will
be completed within the project period previously specified for
this grant, which ends on December 31, 1987. Final technical
reports for each task will be prepared.

3.0 Applicable Documents

The effort described herein is a modification of DOE Grant




DE-FG07-841ID12546, Amendment No. A002, as requested through a
letter and proposal from the New Mexico Research and Development
Institute dated June 23, 1987. The grant and Amendment A002
commit the Research and Development Institute and Lightning Dock
Geothermal to cost share in the proposed efforts. The cost
sharing will continue in this amendment.

4.0 Technical Tasks

The following tasks will be accomplished through this grant
modification.

4.1 Compilation of Geothermal Data for South-central New Mexico

4.1.1 Compile data to prepare maps of seven different
parameters. This compilation will be cost shared with
the New Mexico Research and Development Institute. The

tasks are:

a.

b.

Compile a location map and list of data sources
Compile all existing heat flow data

Compile temperature gradient data from all
available holes

Compile tectonic and geologic data, to develop a
geologic map including Tertiary subcrops, pre-
Tertiary lithology distribution and geologic
structures. Where appropriate, other Tertiary and
younger geologic features relevant to geothermal
resources, such as volcanic vents, should also be
indicated.

Compile water table elevations, to indicate
groundwater flow regimes, such as zones of
recharge, discharge, and flow constriction

Compile depths to water table
Compile locations of site-specific studies

No original data will be collected; only data
available from previous studies will be used. The
maps will be compiled at a scale of at least
1:500,000; these will be reduced to 8 1/2 by 11
inch page size for the final report. The larger
maps will be made available to interested
researchers through open-file or other appropriate
procedures.




4.1.2

Final Report

A final report, described under 5.2.1, will be
prepared as part of this task.

4.2 Geothermal Reservoir Hydrology of the Animas Valley

4.2.1a

4.3.

4.3.1

Review and evaluate existing hydrologic data in
the area of geothermal anomalies in the Animas
Valley. This effort will be cost shared with
Lightning Dock Geothermal.

Include all data and reports available in the
public domain, and previously proprietary data
being made available through this study. These
data include detailed water chemistry, temperature
surveys, or hydrographic data from about 60
irrigation wells, and previously proprietary water
chemistry and temperature surveys from 12 shallow
geothermal wells. Reinterpret all data, including
data from well 55-7. Evaluate these data to
determine, to the extent possible, drawdown due to
geothermal fluid extraction and the potential for
communication between geothermal and irrigation
wells. Systematically evaluate the temperature,
mineral content, and water level for approximately
72 wells.

Final Report

A final report, described under 5.2.1 below, will
be prepared as part of this task.

Geothermal Reservoir Assessment of the Orogrande Area,
Tularosa Basin, New Mexico

Test Borings/Temperature-Gradient Holes

Review soil test boring results in cooperation with the
Corps of Engineers to determine lithologies penetrated
and any evidence of geothermal fluids and proximity to
the Jarilla Fault Zone. Complete soil test borings as
thermal gradient holes and log these holes for
temperature distribution for relevant boreholes that
become available during the field study period. Use
standard field procedures for hole completion and
temperature logging. Analyze geologic and temperature
data obtained and prepare geologic and/or temperature
contour maps. Temperature logging equipment will be
made available by Lightning Dock Geothermal at no cost
to the project.




Coordinate with Fluor Constructors, Corps of Engineers,
and the USGS in the planning and drilling of a 1200
foot hydrologic test well. Complete temperature
surveys after drilling and again after temperature
equilibrium conditions have been established.

Determine temperature gradient profile and heat flow.
Perform analyses on geophysical logs, drill cuttings,
water quality data, temperature data, and pump test
data.

Data Evaluation and Interpretation

Evaluate and interpret all the data collected in Tasks
4.3.1 and 4.3.2 and existing published or available
geologic, geophysical, geochemical and hydrologic data
to develop a preliminary assessment of the geothermal
energy potential of the Orogrande, New Mexico area
including the adjacent portions of the U.S. Army White
Sands Missle Range. Evaluate the Jarilla Fault Zone as
a controlling structure for geothermal fluids in this
area, and locate this feature with respect to the 1200
foot drill hole and other data base items.

Final Report

A final report, described under 5.2.1 below, will be

prepared as part of this task. All new data obtained
as a result of funding for this task will be summarized .
in the technical report.

5.0 Reports, Data, and Other Deliverables

5.1 Management Records

Reports will be due as indicated on the Federal Assistance
Reporting Checklist and the Report Distribution List.

5.2 Final Technical Reports

5.2.1a

Final report, south-central New Mexico

A detailed final technical report will be prepared.

The report will describe all data tables, maps, methods
of research and data reduction. The report will also
analyze and discuss interpretations of heat-flow,
tectonic, and groundwater flow information. Various
models of geothermal resources derived from site-
specific studies will be analyzed within a regional
framework. The report will include a complete
bibliography of data sources and references.




5.2.1b Final report, Animas Valley

A technical report will be prepared which describes and
summarizes the review and evaluation of existing
thermal and hydrologic data and provides a preliminary
resource assessment of the Animas Valley geothermal
resource area. A complete bibliography of data sources
and references will be included. All proprietary data
made available by Lightning Dock Geothermal to this
project, including but not limited to data from well
55-7, thermal measurements, water chemical analyses,
and other appropriate geologic and hydrologic data,
will be made available to the public as part of the
final report.

5.2.1c Final report, Orogrande geothermal resource assessment

A final report will be prepared which presents the new
geologic, thermal and hydrologic data resulting from
the shallow boreholes and the 1200 foot water test
well. These data will be integrated with other
relevant geologic, geophysical, geochemical and
hydrologic data to arrive at a preliminary resource
assessment for the Orogrande area and the Jarilla Fault
Zone area in the Tularosa Basin.

5.2.2 The final reports for each task may be produced and
published in one volume, in conjunction with other
appropriate documents.

6.0 Special Considerations

Successful completion of the technical tasks described above
is contingent upon DOE cost-sharing these efforts with other
program participants. For the study of south-central New Mexico,
the New Mexico Research and Development Institute will provide
additional funding. For the study of the Animas Valley,
additional funding will be provided by Lightning Dock Geothermal,
through an agreement with the New Mexico Research and Development
Institute. Lightning Dock Geothermal will provide temperature
logging equipment at no cost for the Orogrande study.

Centralized management and project reporting for this program
will be through the New Mexico Research and Development
Institute.
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The deliverables resulting from the tasks outlined above which will be
delivered to DOE are summarized as follows:

1.

The Final report--one camera-ready copy plus twelve additional

copies--will be distributed as specified in the attached DOE Form EIA

459A.

Reports previously described under Task 5 above will be prepared and
issued in the amounts and at the frequency shown.
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MEMORANDUM
To: Peggy Brookshier
From: Howard Ross

Please review the enclosed as the proposed Amendment No. 3
for the NMRDI grant, DOE State Cooperative Program, Larry Icerman
has read this SOW and agrees to this wording. Please call me
after your study of the suggested SOW. I will make the necessary
changes in the text and then forward a letter quality copy to
your office.

Best Regards,

Howard Ross




New Mexico Research and Development Institute

June 23, 1987 DIRECTOR
Larry Icerman

Dr. Howard P. Ross

Earth Science Laboratory

University of Utah Research Institute
391 Chipeta Way, Suite C

Salt Lake City, Utah 84108

RE: Reprogramming of Funds under Grant No. DE-FGO7-84ID12546
Dear Dr. Ross:

Pursuant to our brief discussion on June 3, 1987, please
find enclosed a copy of a third addendum to the November 1985
reprogramming of some of the funds under the above grant. As you
know, this third addendum has become necessary as the result of
litigation prohibiting access to the lands on which the reservoir
hydrology work in the Animas Valley was scheduled.

The requested reprogramming plan identifies an excellent
and extraordinarily unique target of opportunity for preliminary
resource assessment work. This work can be performed by the
staff of one of the current subcontractors in a time frame that
will not require a modification of the performance period of the
above grant. This addendum includes a detailed work plan and a
revised budget.

To expedite the review process, I have also forwarded
copies of this addendum to Peggy Brookshire (see enclosed
letter). I will contact you before the end of June to discuss
the addendum 1in greater detail and to address any specific
questions you may have. Thank you for your assistance in this
matter.

Sincerely yours,
LARRY ICERMAN
Director

LI:jg
cc: File DE-FGO7-8U4ID12546

Pifion Building, Suite 358, 1220 South St. Francis Drive, Santa Fe, NM 87501 e (505) 827-5886




New Mexico Research and Development Institute

June 23, 1987 DIRECTOR

Larry Icerman

Ms. Peggy Brookshire

U.S. Department of Energy
Idaho Operations Office
550 Second Street

Idaho Falls, Idaho 83401

RE: Reprogramming of Funds under Grant No. DE-FGO7-84ID12546

Dear Ms. Brookshire:

Pursuant to an informal discussion with Howard Ross,
please find enclosed two (2) copies of a third addendum to the
November 1985 reprogramming of some of the funds under the above
grant. This third addendum has become necessary as the result of
litigation prohibiting access to the lands on which the reservoir
hydrology work in the Animas Valley was scheduled.

The requested reprogramming plan identifies an excellent
and extraordinarily unique target of opportunity for preliminary
resource assessment work. This work can be performed by the
staff of one of the current subcontractors in a time frame that
Wwill not require a modification of the performance period of the
above grant. This addendum includes a detailed work and a

revised budget.

I hope that you will give favorable consideration to this
addendum to the reprogramming plan. If you have any questions,
please do not hesitate to contact me.

Sincerely yours,

sy
LARRY ICERMAN
Director

LI:jg

cc: Howard P. Ross; URRI
File DE-FGOT-84ID12546

Pifion Building, Suite 358, 1220 South St. Francis Drive, Santa Fe, NM 87501 ® (505) 827-588




STATEWIDE GEOTHERMAL ENERGY PROGRAM FOR NEW MEXICO

Reprogramming of Funds under
Grant No. DE-FG07-84ID12546

Third Addendum to the November 1985
Request Submitted to the U.S. Department of Energy
Idaho Operations Office

by

New Mexico Research and Development Institute
1220 South St. Francis Drive
Pinon Building, Suite 358
Santa Fe, New Mexico 87501

Larry Icerman
Principal Investigator

June 1987




Background

A request for reprogramming of funds under U.S. Department
of Energy (DOE) Grant No. DE-FG07-84ID12546 was submitted by the
New Mexico Energy Research and Development Institute in November
1985 to make fqnds available to carry out three new program
opportunities: (1) resource mapping; (2) reservoir hydrology:
and (3) engineering assistance. Verbal approval from DOE was
received for the work proposed in principle under items (1) and
(2). The engineering assistance activities were judged to not be
an appropriate reprogramming of'funds.

In May and June 1986, respectively, detailed work plans in
the areas of resource mapping and reservoir hydrology were sub-
mitted to and approved by DOE. The work under the topic of
resource mapping (First Addendum) has progressed smoothly and is
now in draft form as part of the full final report to be submit-
ted under Grant No. DE-FG07-84ID12546.

The work under the topic of reservoir hydrology (Second
Addendum) started in October 1986 and progressed smoothly until
December 1986 when litigation concerning the rights to the lands
under assessment became evident. Initially, this 1litigation
appeared to be resolvable in a timely fashion; however, many
months, if not years, are now projected to be required for a set-
tlement to be reached. Lightning Dock Geothermal, Inc. (LDG),
the subcontractor to the New Mexico Research and Development'
Institute (NMRDI), is not involved in the litigation directly but
has, as the result of the litigation, been denied access to the

lands under dispute, which constitute a significant and crucial




fraction of the hydrological assessment area. In order to en-
sure that DOE funds would not be used for work that could not be
reported on, NMRDI suspended the subcontract to LDG on December
11, 1986. Since that time, NMRDI and LDG have pursued alterna-
tive approaches to perform the reservoir hydrology work in the
Animas Valley without success.

Consequently, this third addendum is submitted as a request
to reprogram the remaining balance of the funds ($41,200 of
$47,500) allocated to the reservoir hydrology work to pursue a
geothermal resource assessment target of opportunity that has
been identified as the result of the Department of Defense se-
lecting the U.S. Afmy White Sands Missile Range as the site for
the construction of the Ground Based Free Electron Laser (GBFEL)
Facility. This facility will be located near Orogrande in Otero
County, New Mexico.

This addendum contains a detailed work plan associated with
this target of opportunity resource assessment work and a pro-
posed revised budget. The reprogramming plan proposes to utilize
the same LDG staff assigned to the reservoir hydrology work to
carry out the reprogrammed work on day-to-day basis. Because of
the uniqueness and time frame of the target of opportunity that
has been identified, the performance period for Grant No. DE-
FG07-84ID12546 should not require modification.

Target of Opportunity Resource Assessment

Introduction

Orogrande, New Mexico, is located at the southern extent of

the Tularosa Basin, which is part of the Basin and Range Province




and is on the eastern boundary of the southern Rio Grande rift
(see Figure 1). Because this area has been under continuous
control of the U.S. Army for more than forty years, very limited
data are available from which the geothermal energy potential may
be assessed. This target of opportunity to conduct preliminary
resource assessment work represents an unusual chance to collect
data because once the GBFEL construction has been completed
access to this site will once again be restricted.

McLean (1970) has summarized the geology and hydrology of
the Tularosa Basin. Seager (1980, 1982) has developed a compre-
hensive analysis and model of the western, basin-bounding moun-
tains and fault structure. The Jarilla Fault Zone is postulated
(King and Harder, 1982) to be one of the major structural con-
trols for potential geothermal resources in the eastern Tularosa
Basin. Although the Jarilla Fault 2Zone has not been mapped in
detail, the southern extent of the fault is inferred (see Figure
2) to be nearby the location selected for the GBFEL site.

Research Design

During the summer of 1987, considerable geotechnical work
will be conducted by the U.S. Army Corps of Engineers in support
of the construction of the GBFEL. Approximately 40 soil test
borings to depths ranging from 40 to 200 feet will be made. In
addition, Fluor Constructors, the principal construction contrac-
tor for GBFEL, will drill a water test well to a planned depth of
1,200 feet. Only limited geophysical logs and test pumping are
planned. The proposed research methodology is to capitalize on

this once-in-a-lifetime target of opportunity presented by the
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geotechnical work to performed by the Corps by conducting de-
tailed geophysical and hydrological resource assessment work in
conjunction with the test borings and the test water well.
Informal coordination has already been made with the Corps, both
the Huntsville and the Ft. Worth Districts, the Chief Scientist
and Technical Director at White Sands Missile Range, the U.S.
Geological Survey (USGS), and the Fluor Constructors Project
Manager. The concept of performing additional geophysical and
hydrological studies during the summer of 1987 has been received
well by these organizations and individuals who are in charge of
the planned geotechnical work.

Work Plan

The proposed work will be conducted as two major field
tasks. The results of each of these two tasks will be synthe-
sized in a third task to provide a preliminary geothermal re-

source assessment of the Orogrande area.

Task 1l: Test Borings/Temperature-Gradient Holes

In cooperation with the Corps, the planned locations for the
soil test borings will be reviewed to select 11 test holes for
completion as temperature-gradient holes. The holes will be
selected to provide the maximum practical coverage of a zone
extending up to six miles in a southeast-northwest alignﬁent to
maximize the probability of intersecting the Jarilla Fault Zone.
Because the target depths of the test borings range from 40 to
200 feet, a request will be made to the Corps to deepen at least
three of the 40-foot holes to a depth of 100 feet so that all of

the holes to be completed as temperature-gradient holes will be a




minimum of 100 feet in depth. The 11 temperature-gradient holes
will be completed using standard field techniques as part of
this reprogrammed work plan. Following the completion of the
holes, temperature data will be collected and the holes will be
abandoned in accordance with federal and state regulations.

The temperature data will be acquired, using equipment
provided by LDG, in three separate time intervals. Analyses of
the temperature data will be performed, and temperature-gradient

contour maps will be prepared.

Task 2: Water Test Well/Reservoir Assessment

In collaboration with the Corps, USGS, and Fluor Construc-
tors, input will be provided to the planning and drilling of a
1,200-§oot' test well to maximize the opportunity to collect
geophysical and hydrological data for the purpose of making a
preliminary geothermal reservoir assessment. This well will be
drilled by Fluor Constructors. The work will involve: (1)
determination of the geophysical logs and temperature surveys to
be acquired; (2) review and approval of the plans for obtaining
and analyzing drill cuttings and water samples; and (3) develop-
ment of a plan to conduct a hydrological assessment of the reser-
voir based on the scheduled pump tests.

Analyses will be performed on the geophysical logs, tempera-
ture data, water quality data, and drill cuttings. Pump test
data will be utilized to estimate the hydrological parameters of
the potential geothermal reservoir.

Task 3: Data Evaluation and Interpretation




All of the data collected and analyzed in Tasks 1 and 2 will
be evaluated and interpreted in order to develop a preliminary
assessment of the geothermal energy potential of the Orogrande,
New Mexico, area adjacent to the GBFEL facility. A detailed

final technical report will be prepared. The report will include

all of the data collected, the data analyses, and qualitative and

quantitative assessments of the geothermal energy potential of

the study area.

Research Staff

Roger Bowers, Vice President of LDG, will supervise and

conduct the work related to the'geothermal evaluations and anal-

yses. Mr. Bowers is a widely recognized geologist in the

geothermal energy community. He served as the Geothermal Pro-
gram Manager for Hunt Energy Corporation for 12 years. Mr.
Bowers directed the extensive geothermal exploration effort by
Hunt Energy Corporation in Dona Ana County, New Mexico, in 1982-
83.

Mr. Roy Cunniff, President of LDG, will supervise and con-
duct the engineering aspects of the evaluations and analyses.
Mr. Cunniff was the Project Engineer for the highly successful
New Mexico State University Campus Geothermal Project. That
project included drilling a new production well, an observation
well, and a new disposal well. As Project Engineer for the San
Bernardino geothermal system, Mr. Cunniff was responsible for the
drilling program, in which two deep gradient wells of 1,380 and
1,985 feet were drilled and one new production well was completed

in early September 1984. Mr. Cunniff also was the head of the




engineering team that conducted a reservoir assessment of the

Radium Springs, New Mexico, geothermal field in May 1983 for Hunt

Energy Corporation.

Company Profile

The proposed field studies will be subcontracted to LDG,
which was first organized as a partnership in February 1986.
Later in 1986, the partners organized and incorporated the compa-
ny under the laws of the State of New Mexico. The firm original-
ly was incorporated to own and'develop the Lightning Dock KGRA in
the Animas Valley of New Mexico. The federal geothermal lease,
which controls the gecothermal direct-heat usage by three differ-
ent greenhouse firms, and the Test for Discovery Well 55-7,
drilled by Steam Reserve Corporation in 1985, are partnership
assets in process of being transferred to the Corporation. The
company has also purchased lease rights from the State of New
Mexico for an additional 1,500 acres adjocining the federal leasa.
Under its charter, the corporation can engage in geothermal

resource assessment, resource development, and associated en-

deavors.

Program Organization

Larry Icerman, NMRDI Director, will continue to serve as the
Principal Investigator of the reprogrammed research. Dr. Icerman
has been actively involved in éeothermal energy development in
New Mexico since 1980 and has been Principal Investigator for
moré than 20 geothermal research, development, and commercial-
ization projects valued at over $1.5 million. He has extensive

management and field experience in geothermal drilling programs




in New Mexico and is the editor, co-editor, author, or co-author

of more than 30 papers and reports on geothermal energy explora-

tion and development.

Program Duration

A five-month period is proposed to conduct the reprogrammed
work. This schedule will allow adequate time to coordinate the
work plan with all involved organizations, to complete the pro-
posed field activities and analyses, whife still leaving suffi-

cient time to interpret and report on the results.

Deliverables

The results of all of the work, including the preliminary
reservoir hydrology work in the Animas Valley, conducted under
Grant No. DE-FG07-84ID12546 will be reported on in the form of a
comprehensive final technical report. This report will be edited
by Larry Icerman. Public dissemination of the information will
be provided through the established NMRDI information dissemina-
tion program. This effort distributes approximately 5,000 cop-
ies of research and development reports aﬁhually.

Budget

The revised budget summary (see Table 1) outlines the com-
mitment and expenditure of funds under this addendum. Substan-
tial administrative costs will be borne by NMRDI% The State of
New Mexico considers administrative costs to be a contribution
not a match. A budget detail for the reprogrammed work to be
performed by LDG as a subcontractor is given in Table 2.
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Administration

Personnel Services, Benefits,
Travel, Supplies, Telephone,

Copying, Mailing

Report Preparation and
Publication

Contractual Programs

NMSU geothermal well
Resource mapping
Reservoir hydrology

Moderate~to-intermediate
temperature reservoir
characterization (NMSU)
well contingency funds)

Target of opportunity
(Orogrande)

Subtotals
Total Program Costs

DOE Funds

State Contribution
Administration and
Report Preparation
Cost Waiver
Contractual Programs

Lightning Dock Geothermal
Contribution

Total Contributions

Table 1. Budget Summary

Revised

Work Plan

(Third Addendum)

DOE

$ 10,500

2,000

19,970
30,000
6,300

-

41,200

$109,970

- 12 -

NMRDI EMD

$ 6,500 $1,000

500 -0-
-0=- -Q=
25,000 -0-
-0- -0=
-0= -0
-0- -0-

$32,000 $1,000
$237,970

$109,970

$ 8,000
$ 75,000

$ 45,000

$128,000

NMSU

$50,000

Qe

$50,000

LDG

-Q=
-Q-
$45,000

$45,000




TABLE 2. Subcontractor Budget Detail

DESCRIPTION s cost
n 1 TEMPERATURE GRADIENT DATA
PURCHASED SERVICES
AREA L: COMPLETE 3 MOLES $400
AREA 2: COMPLETE & WOLES 52,500
AREA 3: COMPLETE 4 HOLES 52,000
SUBTOTAL 55,100
FIELD WORK
COORDINATE ORILLING AND COMPLETION
(10 HOURS PR HOLE; 11 HOLES;
110 HOURS @ $30) $3,300
TEMPERATURE SRADIENT LOGGING
(3 HOLES PER DAY; 4 DAYS FOR
ORE SURVEY; 3 SURVEYS = 12 DAYS;
12 DAYS 8 10 HOURS @ $30) 33,600
SUBTOTAL $6,300
TRAVEL COSTS
AIRFARE: 3 R/T TRIPS QALLAS @ $300 3900
PER DIEM: LS OAYS @ 375 51,125
WILEAGE: 15 DAYS @ 250 MILES @ 50.20 HEf
SUBTOTAL 52,178
TASK TOTAL COST $14,775
TASK 2 GEOTHERMAL ASSESSMENT OF TEST WELL
PURCHASED SERYICES
COST-SHARED GEOPHYSICAL L0GS $2,000
COST-SHARED PRESSURE RECOVERY TEST 52,500
SUBTOTAL $4,500
FIELD WORK
COORDIAATE ORILLING A0 TESTING
(40 HOURS 9 330) 31,200
SUPERYISE OATA COLLECTION
(40 HOURS 9 $30) 51,200
CONOUCT HYDROLOGY TEST
(50 HOURS § $30) 51,500
SUBTOTAL $3,300
TRAVEL COST
AIRFARE: | R/T DALLAS: COORD 4/ C.E. 1300
PERDIEM: 2 OAYS @ §75 5150
15 DAYS 0 325 $375
MILEAGE: (S DAYS @ 250 MILES 0 $0.20 $750
SUBTOTAL 31,575
TASK TOTAL COST 59,978
™K 3 FINAL REPORT
GATA EVALLATION  EVALLATE DRILL CUTTTNGS, GEOPHTSICAL
+ VATER QUALITY AMALYSES, TEWP.
BATA, AW AYOROLOGY OATH
FINAL REPORT PREPARE FINAL REPORT
PROFESSTONAL LABOR: 220 HOURS @ 530 36,500
SUPPORT LABOR; 100 HOURS @ 510 51,000
CONSULTANT:
{OR. 8ILL SEAGER, &0 MOURS @ $30) 51,200
TELERNE 1550 ‘
Lapy 3100 !
SATNTENANCE 4 REPALRS s100
SUPPLIES s100
POSTAGE $99
COMPUTER $350
TRAVEL
ONE R/T OALLAS; COORD W/CORPS OF €NG $300
ONE TRIP SANTA FE; FINAL REPORT $300
TASK TOTAL COST 510,699
COST SUMMRY TASK | TOTAL COST 514,775
TASK 2 TOTAL COST $9.975
TASK 3 TOTAL COST $10,6%9
SUBTOTAL 335,449
OVERMEAD @ 10 2 33,548
SUBTOTAL $38,99¢
GROSS RECEIPTS TAX 0 5.625 : 52,193
TOTAL ESTIMATED COST 341,187
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Grant No. De-FGO7- 841012546
Part II - Conditions

Part II 5. Project Period shall be revised to read:

The project completion date is December 31, 1987 which includes an
additional 90 days for completion of the final report. All research
efforts must be completed by September 30, 1987. Only costs
associated with preparation of the final report will be allowed
during the 90 days from September 30 through December 31, 1987.

Part II 6.9 Invoicing Carryover Dollars shall be revised to read:

For invoicing purposes this project includes cost participation, not
defined on the revised budget plan, of $83,000 of state contribution
and $48,750 contributed by Lightning Dock Geothermal It is
understood that these funds will be used after the $101,143 DOE
carried-over funds have been invoiced.

n'.‘
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New Mexico Research and Development Institute
(formerly New Mexico Energy Research and Development Institute)
Grant No. DE-FGO7-841D1254A

STATEMENT OF WORK

1.0 Introduction

The goal of this grant modification is to support cost-shared research on
geothermal resources in New Mexico. This will be accomplished through repro-
gramming previously allocated funds. The unspent monies were previously
allocated through the State Cooperative Prooram for geothermal research in New
Mexico. The State of New Mexico attempted to obtain an industry cost share
for the funds through an RFP procedure. Although several firms responded to
the RFP, none of the selected respondents were ahle to produce their cost
shere in a timely manner. Thus, the funds are available for reproaramiing.

Two mejor research programs will be accomplished through this modi-
fication. The first is to compile and interpret all available geothermal-
related data for south-central New Mexico. This will be a detailed study of
the relationships between groundwater flow, heat fiow, subsurface structure,
and geotherme! rescurces. The product will be a series of meps and & tech-
nical report. This effort will also be supported by the State of New
Mexico. The second research program will be to perform & comprehensive
hydrological survey of geothermal anomalies in the Animas Valley. This is a
complex geothermal area, with shallow production separated from a possible
deeper, hotter system, COﬂper:*1o* with incg ustr» inr this program will result

in much previously proprietary dets beconing public. A letter of agreement
with the private sector participant 18 in:‘uded in the proposal,
2.0 Scope

The techricel obfecltives of this grent mad fication are to divelop map-
bzsed syntheses of eri5ting genslientivic Catle re‘afe‘ to geothern s’ rescv'ces
in southecertrel New Mexice, end 1o de.zicoy @ cgetailed understarniing of i
frtir.rzta? thive of carthient gem drcfoztdoe nenandstae cyttemt de ik
Frirze Valley arec Tne telrrilz o efiorts ere Cesiriced in LU0 helow Lach
0f these tasrs will be coest-shared by DUL enc another other progre:
participent. Tne duration of research will be two years. Fined technice)
reports for each tasr will be prepared.

3.0 Applicab]e Documents

The effort described herein is a modificetion of DOEL grant DE-FGO7-
841N12546, as requested through letters and proposals from the New Mexico
Research and Development Institute, dated May 8 and June 18, 1986. These
letters and proposals commit the Research and Development Institute and
Lightning Dock Geothermal to cost share in the proposed efforts.




4.0 Technical Tasks |

The following tasks will be accomplished through this gr#nt modification.

4.1 Compilation of geothermal data for south-central New Mexico

4.1.1

{

Compile data to prepare maps of seven different parameters. This
compilation will be cost shared with the New Mexico Research and
Development Institute. The tasks are:

1

A final report, described under 5.2.1, will be
this tasx.

Compile a location map and list of data sources

Compile all existing heat flow dasta

Compile temperature gradient date from all available holes
Compile tectonic and geonlozic dzta, to develop & geologic mey
including Teriary subcrops, pre-Tertiary lithology distributio-
and geologic structures. Wnere appropriate, other Tertiary anc
younger geologic features relevant to gecthermal resources,
such as volcanic vents, should also be indicated.

Compile wate~ table elevations, to indicate groundwater flow
regimes, such as zones of recherge, discharge, and flow
constriction

Compile depths to water table

Comzile locations of site-c<pecific stucies

Ko original datz will be onllected: only d2te zveilablie fry
previcus studies will be uced,  The rmeoe will he copiterd 2t ¢
sczle of at leact 1:500,007; these will be reduced to B 172 by
1} dnch peges size for tre finel report. Ths Yarger mEnt owilo
he rzle avzilalle to interssted retearchors throont o Gpin-fie
Or Qther appropriate proced.res

prepared as part of

4,2 Geothermal_Reservoir'hydro]ogy of the Animes Valley

»
-

.2

.1

The following five tashs will be
thermal anomalies in the Animas Valley.
shared with Lightning Dock Geothermal.

i
accomplished in the ares of geo-
These efforts will be cost

Review and evaluate existing hydrologic data.

Include all data and reports available in the public domain,

previously proprietary data being made available through
study.

and
( this
These data include detailed water chemistry, temperature

surveys, or hydrographic data from about 60 irrigation wells, and

4




4.2.2

previously proprietary water chemistry and temperakure surveys from
12 shallow geothermal wells. Reinterpret all data, including data
from well 55-7. Evaluate these data to determine, to the extent
possible, drawdown due to geothermal fluid extraction and the
potential for communication between geothermall and irrigation
wells. Systematically evaluate the temperature, mineral content,
and water level for the 72 wells.

Field work,

Select nine irrigation and three geothermal wells from those iden-
tified above for detailed study.. The basis of selection will be a
distribution to assure areal coveraqe and currently existing data.
Measure temperatures and water chemistry for the wells at least
monthly. Interpret the resylts of these measurements in terms of
irrigation, precipitation. and aenthermal use paiterns du-ing all
four segsonc.

Water quality analyses

A total of 27 chemical analyses of major and trace elements
significant for interpretation of geothermal resources will be
obtained, The initial anslyses will be for 9 idrricztion and
geotherra) wells., Two irrigation anc three geothermal wells will be
sampled and analyzed during the subsequent three climatic seasons.
These data will be compared and analyzed in the context of the

existing proprietary dasta base that contains more than 6C complete
chemicel analyses.

Temperature surveys

[ el , . P e e . ) , . N LA . P e 1
soprecision cdown-hole temperallre SUlvesy w 11obe medse of he ¢
accessihie geothermz) wells on a monthly basis,

- ~ 1~ -1 1 .. bl

Tt gast two irricetion W 8N twi O~ crTatows s, oftgan
I IUEW Tl Ui € 3 €= ¢ NoDeens nos Tk
O Ik e m . e . b P - - - N R Al
eLlece e, MEASJre Wil&r {ever's Inm glner Grrizition Or génthercig

weils,
Final Report

P finel report, described under 5.2.1 below, will be prepared as
part of this task, b

5.0 Reports, Data, and Other Deliverables

5.1 Management records

Reports will be due as indicated on the Federal Assistance Reporting
Checklist and the Report Distribution List.

5.2 Final technical reports

|".’




5.2.1a Final report, south-central New Mexico i

A detailed final technical report will be prepared. The report will
describe all data tables, maps, methods of research and data reduc-
tion. The report will also analyze and discuss interpretations of
heat-flow, tectonic, and groundwater flow information. Various
models of geothermal resources derived from site-specific studies
will be analyzed within a regional framework. i The report will
include a complete bibliography of data sources and references.

5.2.1b Final report, Animas Valley

Prepare a final technicel report on the project. This report will
describe all data tables, charts, methods of research and data
reduction. The report will alsdo discuss interpretations of the
hydrological information, A complete binliogrephy of dziz sources
anc references will be inciuded. A1) proprietary deta mizde avail-
able by Lightning Docv Geothermal to this project, including but not
limited to data from wszil 55-7, thermal measurements, water chemica)l
analyses, and other appropriate geologic and hydrologic data, will
be made available to the public as part of the final report.

4 1 g

5.2.2 The finel reports for each task may be produced and published in one
volume, in conjunction with other appropriate documents.

6.0 Special Considerations

Succescfuy completion ¢f th: technice'l tashe gescribed above is Con-
tingent upon DOL cost-sharing these efforts with other program participants.
Tor the ctuoy of sauthecentral New Meyicol the Ney Muyizo Pricerch ognd
DeveToprent Instituze wild oproyoZe edcitionet furliro, for o the <oy of the
Froces Valley, additione’  fu-ding will be  provides by Lizhiring Docv
Giotnerrzi, thoroush ogroetrestzrt owith th: hew Mos oo Resestoh one Levelioprent
- A Cemtre’izel Erecict @t T opruielt rer o rrian foe et Crolres wil)
B throutn the hew Mesdco Retenrtroant Development Irititite

S




e ’ : (See Instructions on Reverse)

. 93-410 » A2 ,(Z/
Under the suthority of Public Law o

subject to legisistion, regulstions and policies spplicable 1o fcite legisiative progrem tithe):

yy i
1. PROJECT TITLE 2. INSTRUMENT TYPE . .
Geothermal Exploration Well at K Grant D cOOPERATIVE AGREEMENT
New Mexico State University : 4. INSTRUMENT NO. 5. AMENDMENT NO,
3. RECIPIENT (Name, address, zip code, eree code and telephone no.) DE-FGO7-841012546 I MO01
New Mexico Energy Research & Dev. Int. €. BUDGET PE| 7. PROJECT PERIOD
1220 St. FrancigyDrive ‘Room 358 erom/ 30/ 5 THRU: 9/30/96 rmomd/7/84  nmy. 9/30/8
/7501 10. TYPE OF AWARD
8. RECIPIENT mwscr DIRECTOR [Name and telephone No.)
Larry Icerman (505) 827-5886 0 New = °‘?"“"”“"°" D menewa
: ' O revision SUPPLEMENT ‘
9. RECIPIENT BUSINESS OFFICER (Name and telephone No.) _ . i ‘
: 12. ADMINISTERED FOR DOE sy (Name, address, ip code, telephone No.) |
: Ronald .A. King . (208) 526-0790
11. DOE PROJECT OFFICER (Name, address, zip code, telephone No.) U. S. Department of Energy
Peggy A. M. Brookshier . Idaho Operations Office
Department of Energy ; 785 DOE Place |
785 DOE Place, Idaho Falls, 1D 83402 Idaho Falls, ID | R3402
93. RECIPIENT TYPE _ , ‘
) STATE GOV'T [J INDIAN TRIBAL GOV'T O HOSPITAL O g’)‘a gl;l]'" oN O iNoviDUAL
Duocaeovt O msusn E'&Tcgfnou = 8;2%32%'3}? i Oc D P DOsp DIOTHER (Specify
4. ACCOUNTING AND APPROPRIATIONS DATA 15. EMPLOYER 1.D. NUMBER/SSN
8. Symbo} b. B & R Number c. FTIAFPIOC d. CFA Number
89X0224.91 AM1510000 1D-54-91/250
16. BUDGET AND FUNDING INFORMATION !
a. CURRENT BUDGET PERIOD INFORMATION b. CUMULATIVE DOE OBLIGATIONS
(%) DOE Funds Obligated This Action $_19,970 (1) This Budget Period | $109,970
u’ DOE Funds Authorized for c.",v Over $ Jn-mﬂ__ lTouloflines a.(1) and a.(3]] {
€3) DOE Funds Previously Obligated in this Budget Period $_90,000 | (2) Prior Budget Periods | $
44) DOE Shere of Tots! Approved Budget $109,970 109,970
£5) Reciplent Share of Tota! Approved Budget $_53,000 | (3)Project Period to Date : s ’
(5) Tots! Approved Budget $162,970 - | {Towl of linesb. (1) and b. (2)]

17. TOTAL ESTIMATED COST OF PROJECT §

(This is the current estimated cost of the project. It is not a promise to swerd nor an authorization 1o expend funds in this smount.)

18. AWARD/AGREEMENT TERMS AND CONDITIONS
This award/sgreement consists of this form plus the foliowing:
8. Specis! torms snd conditions (if grant} or schedule, general provisions, spochlprovniom(ifeoopemmngmmnﬂ

hWMwﬁmMI N/A _ ; {Date)
©. DOE Aasistance Regulations, 10 CFR Part-600, as smended, Subperts A and K B (Grants) o DlC(CoopemivaAgnemems)
d. Application/proposa! dated 6/85 O as submitted Elwimemgespsmmm

9. REMARKS This modification revises Part I - Budget Plan, Part II - 6, Payments, and -Part 111 -
Statement of Work, and Reporting Requirements.: This modification changes. taskmg, within

Scope, to the Statement of Work. - Six months extension and additional funds increase total

Project costs to $109,970. DOE Proaect Officer and Contract Admnst ator are also changed

20. EVIDENCE OF RECIPIENT ACCEPTANCE 21. AWARDED BY
Yssfes MA&M /&A?e 9 ke/ss
{Signature o rized Recipient Officinl} Y te) "(Date)
Larry Icerman o - _William C. Drake f :
- (Name) (Name)
Director Contracting Offi c¢r
{Titie) mud




GRANTEE : STATE OF NEW MEXICO
- BUDGET PLAN

Item FY85 Carryover
Salaries. $ 7,139
Fringe Benefits 1,356
Travel - 1,580
Other | 2,425
Subcontracts 47,500
(Contingency) ; 30,000
Supplies | -0-
Report Preparation -0-
Indirect Costs -0-
Total 37$90,000

Part 1 - Budget Plan
Page 1 pf 1

FY86

$10,421
4,334
250

250

500
3,865

$19,970

It is further agreed that previously obligated, unspent funds, designated on
the original FY85 budget plan as subcontract dollars, will be'set aside as a
contingency fund not to exceed $30,000. These funds will be used only for
equipement lost down the well hole but will not be used until the $50,000
New Mexico State University cost-share funds have been spent.! In addition,
these contingency funds will only be used be]ow the 974 foot 1eve1, excluding

normal drilling activities.

|




Grant No. DE-FGO7-841D12546
Part II - Conditions

Add to Article 6. Payments:

6. g. InVoicing FY85 Carryover do]lar;

For invoicing purposes this project includes cost par1tic1pat1on, not
shown .on the revised budget plan, of $50,000 contributed by New Mexico
State University. It is understood that these funds w1ﬁ1 be used for
Contractual Programs after the $47,500 DOE FY85 budgeted funds have
been invoiced. Additionally, another $3,000 contributipn, not shown

on the budget plan, was made by the State of New Mexico for Report
Preparation.




. Part III - Statement of Work
Page 1 of 4

STATEMENT OF WOREK
NEW MEX1CO ENERGY RESEARCH AND DEVELOFMENT INSTITUTE/
HEW MEXICO STATE UNIVERSITY

The purpoce of thie program ic to identify the gecleogic nature of
eeismic reflection linee, and tect, if poscsible, the gecthermszl
recervoir benezth Hew Mexico State Univercsity, This will be
sccompliched by deepening exieting well DT-3 on the New Mexico
Stzte Univergily czmpue from 974 feet to 2 tarcet depth of 15060
feet. Drilling asscciated coste of up to 250,600 will be peid by
HMSL ., ettt completion ie not part of this prngrem.

Taz¥ 3. Frepzre invitatione for bide from well drillere, Solicit
bids, evzluate responces, and celect most responzive
bidder. Obtezin neceszary permite,

Tzt Z. Fefine the hell plan with the celected driller,

optimize drilling methaods &nd probzbility
taroet depth.,

to
of reaching

Conduzt well drilling program to deepen the well,
Collect drill cuttings at 168 foot intervale,

Tash 4, Acouire an zppropriate svite of geophyeicsal
incluing temperature and other geophyzica)
electrical Yeoge. Spinner log, acoustic log, or cther,
loge may also be 2cquired.

Tack S, 1§ fluids z2re encountered,
1ift teet to zcquire szmple
:nd dzta for hydrologic zss
analycee,

onduct = Yimited durzstion
for water gquzlity analysi
ement. Obtzin water

m
-

co
g
&

3

Task é. Frepzre a finzl technical report using datz from 211
phases of prior eurface geophyeical nnrh. well drilling,
and rezervoir definition work., Include rqp|ﬁ= and a
discuesion of the geophyeical and lithologic Voas,
resultse of the water analyees, znd other relevant datsz,
Develop an integreted model of the gecthermal recservoir
benezth the HMEW campus and adizcent zreze. Curate and
ctore cuttings in an appropriate mznner,

-
a
i
.-
~1

Frovicde cverzll project management and complete and
report on taske in a timsly manner, Mznagement reporte
chall be provided ae defined by the atteched DOE Form EIA
4594 - Reporting Requiremente Checklict.

‘The required
reporte zre alec csunmarized &ae follows:




(1)

(2)

(3)

(4)

(5)
(6)

REPORT

Form DOE 538 Notice of Energy RD&D
Quarterly Management Summary Report
" Project Status Report

Final Report (Draft)

lFinal report

Financial Status Report -
OMB Form 269

part‘l*i'-’§t5£éaeat'6f’uork
uuﬁgge 2iof 4

30 days aﬁter award of
grant ’

15 days after calendar
quarter end

15 days aﬁter calendar
quarter end

Due 45 dajs prior to

completion date

Due on co@pletion date

Due annually and upon
completion

The deliverables resulting from the tasks outlined above which will be
delivered to DOE are summarized as follows:

1.

The Final report--one camera-ready copy plus twelve additional
copies--will be distributed as specified in the attached DOE Form EIA

459A.

Reports previously described under Task 5 above will de prepared and
issued in the amounts and at the frequency shown.




Statment of Work

Page 3 of 4

U.S. DEPARTMENT OF ENERGY _
FEDERAL ASSISTANCE REPORTING CHECKLIST

FORM APPROVED

Part 111*-
|
|
|
|
|

FORM EIA4B3A
110/80) : OMB NO. 15000127
1. ldentification Number: 2. Program/Project Title:
DE-FG07-841D12546 Geothermal Exploration Well
3. Recipient:

New Mexico Energy Research & Devel

opment Institute

4. Reporting Requirements:
PROGRAM/PROJECT MANAGEMENT REPORTING

FojderaI Assistance Milestone Plan
Federal Assistance Budget information Form
Federal Assistance Management Summary Report

Federal Assistance Program/Project Status Report

EEEOO

Financial Status Report, OMB Form 269
TECHNICAL INFORMATION REPORTING
E Notice of Energy RD&D

D Technical Progress Report

E Topical Report

@ Fina! Technical Report

|
5
Frequency No. of Copies { Addressees

!

|
Q 1’191 A,B’C
Q 1’1’1 A’B’D

Y,F 1,1 A,C

Y 1,1,1 A,B,E
A* 1,1,1 A,B,D
P 1,1,1 A,B,D

. FREQUENCY CODES AND DUE DATES:

A - As Necessary; within 5 calendar days after events.

F - Final; 90 calendar days after the performance of the effort ends.

Q - Quarterly; within 30 days after end of calendar quarter or portion thereof.
O - One time after project starts; within 30 days after award.

X - Required with proposals or with the application or with significant planning changes.
Y - Yearly; 30 days after the end of program year. {Financial Status Reports 90 days}.

S - Semiannually; within 30 days after end of program fisca! half year.

5. Special Instructions:

*Draft copy due 45 days prior to completion date.
One camera-ready copy must be included

6. Prepared by: (Signature and Date)

7. Reviewed by: (Signature and Date)




Part 111 - Statement of Work
Page 4 of 4

REPORT DISTRIBUTION LIST

DE-FGO07-841D12546

U. S. Department of Energy
Idaho Operations Office
785 DOE Place

Idaho FAlls, ID 83402

ATTN: Peggy Brookshier, Program Manager
Energy & Technology Division |

ATTN: Ronald A. King
Contracts Management Division

ATTN: E. G. Jones, Director
Financial Management Division

University of Utah Research Insitute
Earth Science Laboratory
391 Chipeta Way, Suite A
Salt Lake City, UT 84108
ATTN: Duncan Foley

U. S. Department of Energy
Technical Information Center
P.0. Box 62 ‘

Oak Ridge, TN 37830 |




DOE 45401 U.S. DEPARTMENT OF ENERGY
A (7-81) - NOTICE OF FINANCIAL ASSISTANCE AWARD
' {See Instructions on Reverse)

Under the suthority of Public Law 93-40

;ect 10 legisiation, regulations and policies applicable to {cite legisiative program tithe):
Geothermal Research, Development, and Demonstration Act of 1977

1. PROJECT TITLE 2. INSTRUMENT TYPE
New Mexico Statewide Geothermal & GranT L] COOPERATIVE AGREEMENT

Energy Program 4. INSTRUMENT NO. ] 5. AMENDMENT NO.

3. RECIPENT (Narme, ades. 2 cod. wee code and taphons 0] DE- FG07 841012545 OR\G:i.
New Mexico Energy Research & Devl. Inst.,1220 j6. BuDGET 7. PROJECT PERIOD

ST. Francis Dr., Rm. 358 Pinon Bldg. |emom 577788, s 3/7/86 ( o 9/7/88 - rums 3/7/86-

Santa Fe, New Mexico 87501 10. TYPE OF AWARD
No.
8. RECIPIENT PROJECT DIRECTOR /Neme and telsphone No.)  NEW O CONTINUATION ] RENEWAL
Larry Icerman (505)827-5886 O REVISION O SUPRLEMENT '
9. RECIPIENT BUSINESS OFFICER (Name and telephone No.) S /
12. ADMINISTERED FOR DOE BY , adidress, 2ip code, telsphone No.)
E. M. Hyster, DOE-I (208)526-1229
11. DOE PROJECT OF FICER (Neme, sddress, zip code, telephone No.J Idaho Operations Office
R. Eldon Bray, DOE-ID (208)526-0086 550 Second Street
U. S. Department of Energy Idaho Operations Idaho Falls, ID 83401
550 Second Street Idaho Falls, ID 83401
13. RECIPIENT TYPE
STATE GOV'T 0 INDIAN TRIBAL GOV'T [ HOSPITAL ) S%EA 0 womibuaL
J LocAaL GovT (3 INSTITUTION OF 0 OTHER NONPROAT [ OTHER (Specity)
HIGHER EDUCATION ORGANIZATION
14. ACCOUNTING AND APPROPRIATIONS DATA j 16. EMPLOYER 1.D. NUMBER/SSN
a._Appropriation Symbol b. B & R Number c. FTIAFPIOC d. CFA Number Il
89x0224 91 AM1510000 1D-44-91/250 !
3. BUDGET AND FUNDING INFORMATION
a. CURRENT BUDGET PERIOD INFORMATION b. CUMULATIVE DOE OBLIGATIONS
(1) DOE Funds Obligsted This Action $-90.000 _ | (1) This Budget Period ' s90,000.00 .
{2) DOE Funds Authorized for Carry Over $_=0- [Total of lines a.{1) and a.(3)] " -0-
{3) DOE Funds Previously Obligated in this BudgetPeriod $ _=(Q=_ | (2) Prior Budget Periods , s
(4) DOE Share of Tota! Approved Budget $_-90,000 [
(5) Recipient Share of Totsl Approved Budget $_=0-_ | (3)Project Period to Date : $90,000.00
(6) Total Approved Budget $-90.000 [Total of lines b. (1) and b. (2)] |
17. TOTAL ESTIMATED COST OF PROJECT § |
!
{This is the current estimated cost of the project. It is not 8 promise tomdnormamﬁmbntomdhndsb’nhbmml
18. AWARD/AGREEMENT TERMS AND CONDITIONS ”
This sward/agreement consists of this form plus the following: ’
a. Special terms and conditions (if grant) or schedule, general provisions, speci.!provisiau(ifooop.tﬁvown-b
b. Appiicable program reguiations {specify) N / A i [Date)
c. DOE Assistance Reguistions, 10 CFR Part-600, as amended, Subparts A and [ B (Grants) or O @ (Cooperative Agreements).
d. Application/proposal dared ___M2Y 1984 . DCessubmitted (2 with changes as negotiated
19, REMARKS

This Grant consists of this NFAA, Part I-Budget Plan, Part Il 'Cond1t1ons Part III-

Statement of work. The DOE F1nanc1a1 Assistance Rules (10 CFR| Part 600), OMB Circular

A-102, and OMB Circular A-87, are incorporated by reference and attached hereto.

20. EVIDENCE OF RECIPIENT ACCEPTANCE 21. AWARDED BY
/éun OCIAM-— 2/17/&¥ Q.»«QQ__ O}/": /57
(Signature ,f Aurhanzed Recipient Officiall 7 (Date) gnature/ ‘Date}
Lirrv -Lcerynah ‘ NﬂhamCl Dr‘ake
{Name} . | (Name)
Dicectoe Contracting Officer
(Titie) J {Titte)
|

l

|

3




GRANTEE: State of New Mexico

BUDGET PLAN

Salaries

Fringe Benefits
Travel

Supplies
Publications

Subcontracts:
Electrical Grade Reservoir
Definition

Moderate to Intermediate
Temperature Reservoir
Characterization

Temperature Gradient
Drilling

TOTAL

|

|
|

Part I - Budget Plan

f
Grant No. DE-FGO7-84IF12546

Page 1 of 1

$ 7,139
1,356
1,580

425
2,000

30,000

30,000

17,500

}

$90,000

|
No Overhead will be charged to this grant by the State of NFW Mexico.




|

|
Grant No. DE-FGO7-841012546
Part II1 - Statement of Work
Page 1 of 3

STATEMENT OF WORK

Grantee: NEW MEXICO ENERGY RESEARCH AND DEVELOPMENT INSTIT*TE

The Grantee will accomplish the following tasks: |

f
l

subject areas the drilling will be focused on,
statewide call for proposals, evaluate the pro

issue a
sals,

Task 1. Develop requests for proposals (RFP's) in eachpﬁf the three

Task 2. Administer and monitor all contracts developed
Task 3. Prepare a comprehensive final technical report

Task 4. Provide overall project management and complet

determine the awards, and make the awards. 1

under the
proposal.

describing in
detail the results of all three drilling programs.

and report on
hall be
A 459A

reports are

tasks in a timely manner. Management reports
provided as defined by the attached DOE Form E
Reporting Requirements Checklist. The require
also summarized as follows:

TR ———f

Due
Form DOE 538 Notice of Energy 30 days after award
RD&D of grant
Quarterly Management Summary 15 days after
Report calendar quarter end
Project Status Report 15 days after calendar
‘ quarter end
Final Report (Draft) 45 days prior to
completion date
Final Report On completion date
Financial Status Report On completion date
OMB Form 269

The deliverables resulting from the tasks outlined above which will be
delivered to DOE are summarized as follows:

].

The Final Report - one camera-ready plus sixteen additional copies
as detailed in Task 3 above will be distributed as specified in
the attached DOE Form EJA 459A,

Reports previously described under Task 4 above will be prepared
and issued in the amounts and at the frequency shawn.
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U.8. DEPARTMENT OF ENERGY

Part 11
Page 2 of 3

FEDERAL ASSISTANCE REPORTING CHECKLIST

- Statement of Work

FORM APPAOVED

POAM §IA 480A
1080 OMB NO 1300-0117
1. Identification Number: 2. Program/Project Title: Gegthermal
| DE-FGO?7 -841D12546
3. Recipient: ;
‘ - ﬁ‘ 0 L
. |
- Reporting Requirements: Frequency No. of Copies | Addressees
PROGRAM/PROJECT MANAGEMENT REPORTING J‘ -
D Federal Assistance Budget information Form 5
E Federal Assistance Program/Project Status Repont - Q “
m Financial Status Report, OMB Form 263 Y,F
TECHNICAL INFORMATION REPORTING
E] Notice of Energy RDED 0 !
D Technical Progress Report
D Topical Report |
F I

m Final Technical Report

FREQUENCY CODES AND DUE DATES:

A - As Necessary; within 5 calendar days after events. :
£-Fnal, At end of project. period. . :‘
Q - Quarterly; within 30 days sfter end of calendar quarter or portion thersof. 1

Nn<xX0

- One time sfter project starts; within 30 days after awerd. |
Raquired with proposais or with the spplication or with significant planning changes. f
- Yearly; 30 days after the end of program year. {Financial Status Reports 90 days).
- Semiannually; within 30 days stter end of prog:am fiscal haif year.

5. Special Instructions:

6. Prepared by: (Signature and Date)

7. Reviewed by: (Signature and Date)

|




|
!
i
i
|
i
I

pPart 111 - Statement of Work
Page 3 of 3

. U.S. DEPARTMENT OF ENERGY
IDAHO OPERATIONS OFFICE

REPORT DISTRIBUTION LIST

|
|

|
|
|

Grant No.
DE-FGO7-841D12546

Addressees Number of Re, Eon Copies

U. S. Department of Eneragy
Idaho Operations Office
550 Second Street

Idaho Falls, ID 83401

Attn: R. Eldon Brdy, Program Mgr. 212 18
Energy & Technology Division

Attn: Elizabeth M. Hyster 111141 1
Contracts Management Div.

Attn: E. G. Jones, Director 1

Financial Management Div.

U. S. Department of Energy 111 6

Forrestal Bldg., CE-324

1000 Independence Ave, S.NW.

Washington, DC 20585
Attn: Ron Toms

University of Utah Research Institutq 111 1
Earth Science Laboratory
391 Chipeta Way, Suite C
Salt Lake City, UT 84108
Attn: Duncan Foley

U. S. Department of Energy 1
Technical Information Center
P. 0. Box 62

Oak Ridae, TN 37830

Specisa! Instructions




Grant No. DE-FGO07+841D12546
Part II - Conditions
Page 1 of 10 }

PART II - CONDITIONS

This grant is subject to the following provisions:

1.

Genéra]

The grantee is obligated to conduct such project oversight as may be
appropriate, to manage the funds with prudence, and to comply with the
provisions outlined herein. i

Reporting Program Technical Performance

a. Copies. Copies of reports and all other related data ang
information generated under this grant shall be submitted in
accordance with the attached Federal Assistance Reporting
Checklist (DOE Form EIA-459A). J

b. Publication of results. The grantee may publish the results of
its work. However, publications and reports prepared under this
grant shall contain the following acknowledgment statement, “This
(material) was prepared with the support of the U.S. Department of
Energy (DOE) Grant No. DE-FGO7-841D12546. However, any Zpinions,

findings, conclusions, or recommendations expressed herein are
those of the author(s) and do not necessarily reflect the views of
DOE." ‘

¢c. The Federal assistance recipient shall prepare and submit (postage
prepaid) the plans and reports indicated on the Federal Assistance
Reporting Distribution List. Preparation of the specified plans
and reports shall be in accordance with the DOE Order 1332.2. The
level of detail the recipient provides in the plans and reports
shall be commensurate with the scope and complexity of the task
and shall be as delineated in Block 4 - Reporting Requirements -
and Block 5 - Special Instructions. The prime recipient shall be
responsible for acquiring data from any subcontractors, pr
subrecipients to ensure that data submitted are compatible with
the data elements which prime recipients submit to DOE. jPlans and
reports submitted in compliance with this provision are |in
addition to any other reporting requirements of the Fedqra]
assistance instrument. !

d. All reports delivered to DOE shall be the sole property of the
DOE. The grantee shall not claim that any report contains any
trade secrets or commercial or financial information deemed by the
grantee to be privileged or confidential, or that the gnantee has
any proprietary interest in any report.

|
|
|
J
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Travel

Domestic travel is an appropriate charge to this grant, anag prior
authorization for specific trips is not required. Foreign travél must
be clearly essential to the grant effort and must, to be charged
against this grant, have prior explicit approval of the Contracting
Officer regardless of its inclusion in the approved grant budget. The
grantee agrees to use U.S. Flag air carriers to the maximum extent
practicable when international air transportation becomes necessary
under this grant. The difference in cost between first-class air
accommodations and economy class accommodations is unallowable.

Allowable Costs

Allowability of costs shall be determined in accordance with 0
Circular A-87 which is attached and hereby incorporated by reference.
|

Project Period

The project completion date is March 7, 1986, which includes an
additional 90 days for completion of the final report. All research
effort must be completed by December 7, 1985. Only costs associated
with preparation of the final report w111 be allowed during thq 90 days
from December 7,.1985 through March 7, 1986.

Payments

|

a. The grantee may request advance payment of cost to be incyrred.
Such requests should not exceed the expected outlays by t
grantee in the succeeding 30-day period.

b. Payments to the grantee shall equal the Federal share of actual
allowable costs of performance of this grant, provided however,
and notuithstanding any other provision of this grant, that the
Government's monetary liability under this grant shall n:ﬁoexceed
the Government share of the total approved budget or an unt
equal to the Federal share of actual allowable costs, whichever is
less. The grantee shall be obligated to perform under this grant
throughout the agreed-upon period of performance, and to bear all
costs which DOE has not agreed to pay. However, the grantee shall
have the right to cease to perform when or after the Federal share
of actual allowable costs equals or exceeds the Government share
of the total approved budget and if prior written not1ce mo that
has been provided to DOE.

c. The Government obligations may be increased un1]atera11yiby DOE by
written notice to the grantee and may be increased or dedreased by
written agreement of the parties.

'
i
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Payments (Cont'd)

d. Upon termination or expiration of the total period of performance,
the grantee shall promptly refund to DOE (or make such disgosition
as DOE may in writing direct) any sums paid by DOE to the grantee
under this grant in excess of the cumulative Government allowable
cost incurred in performance under the grant.

e. Applicable Credits. The grantee agrees that any refunds, rebates,
credits, or other amounts (including any interest thereon)
accruing to or received by the grantee or any assignee under this
grant shall be paid by the grantee to the Government, to the
extent that they are properly allocable to costs for which the
grantee has been reimbursed by the Government under this g#ant.
Reasonable expenses incurred by the grantee for the purpose of
securing such refunds, rebates, credits, or other amounts shall be
allowable costs hereunder when approved by the Contracting, Officer.

f. Audit Adjustments. The Contracting Officer may have invoices or
vouchers and statements of cost submitted under this grant audited
at any time prior to the end of the required retention perfiod for
the grant records. Each payment made shall be subject to
reduction for amounts included in the related invoice or voucher
which are found by the Contracting Officer, on the basis of audit,
not to constitute allowable cost. If a final audit of costs has
not been performed prior to closeout of the grant, DOE or its
successor agency, shall have the right to recover an appropriate
amount after fully considering the recommendations on disallowed
costs resulting from the final audit when conducted. ‘

Financial Reporting Requirements

Three copies of the grantee's Financial Status Report (prepared on an
accrual basis) shall be submitted to the Contracting Officer at the end
of the project period. (The project period of this grant is inclusive
of the 90 days stated in OMB Circular A-102, Attachment H.) ‘

Retention and Custodial Requirements for Records J

Grantees shall retain and permit examination of records as required by
OMB Circular A-102, Attachment C. J

Patent Rights - Short Form !

(a) Definitions.

(1) "Subject Invention" means any invention or discovery{of the
grantee conceived or first actually reduced to practice in the| course
of or under this grant and includes any art, method, process, machine,

'
|
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Patent Rights - Short Form (Cont'd)

manufacture, design, or composition of matter, or any new and usefu]
improvement thereof, or any variety of plants, whether patenteb or
unpatented, under the patent laws of the United States of Amer1ca or
any foreign country.

(2) “Patent Counsel" means DOE Patent Counsel assisting the
procuring activity.

(b) Invention disclosures and reports.

(1) The grantee shall furnish the Patent Counsel (with
notification by Patent Counsel to the Contracting Officer):

(i) A written report containing full and complete technical
information concerning each subject invention within 6 mtnths
after conception or first actual reduction to practice but in any
event prior to any sale, public use, or public disclosure of such
invention known to the grantee. The report shall identify the
Grant and inventor and shall be sufficiently complete in| technical
detail and appropriately illustrated by sketch or diagra
convey to one skilled in the art to which the invention pertains,
a clear understanding of the nature, purpose, operation and, to
the extent known, the physical, chemical, biological or electrical
characteristics of the invention; 1

(ii) Upon request, but not more than annually, interim
reports on a DOE-approved form listing subject inventions for that
period and certifying that all subject inventions have been
disclosed or that there were no such inventions; and

(iii) A final report on a DOE-approved form within 3 months
after completion of the Grant work listing all subject inventions
and certifying that all subject inventions have been d1§closed or
that there were no such inventions.

(2) The grantee agrees that the Government may dup]1cate and
disclose subject invention disclosures and all other reports and papers
furnished or required to be furnished pursuant to the Grant.

(c) Allocation of principal rights. |

(1) Assignment to the Government. The grantee agrees Eo assign

to the Government the entire rignt, title, and interest throughout the

world in and to each subject invention, except to the extent! that

{;ghts are retained by the grantee under paragraphs (c)(2) and (d) of
1s clause.

PR
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9. Patent Rights - Short Form (Cont'd)

(2) Greater rights determination. The grantee, or the |
employee-inventor with authorization of the grantee, may request greater
rights than the nonexclusive license and the foreign patent riﬁhts
provided in paragraph(d) of this clause on identified inventions in
accordance with the procedure and criteria of 41 CFR 9-9. 109-6. A
request for a determination of whether the grantee or the
employee-inventor is entitled to retain such greater rights must be
submitted to the Patent Counsel (with notification by Patent Counsel to
the Contracting Officer) at the time of the first disclosure of the
invention pursuant to subparagraph (b)(1) of this clause or not later
than 9 months after conception or first actual reduction to practice,
‘whichever occurs first, or such longer period as may be authorized by the
Patent Counsel (with notification by Patent Counsel to the Contracting
Officer) for good cause shown in writing by the grantee. The‘1nformation
to be submitted for greater rights determination is specified 1n 4]

CFR 9-9.109-6(e).

(d) Minimum rights to the grantee. The grantee reserves a revocable,
nonexclusive, paid-up Ticense in each patent application filed in any country
on a subject invention and any resulting patent in which the Government
acquires title. Revocation shall be in accordance with the procedures of
paragraphs (c)(2) and (3) of the clause in 41 CFR 9-9.107-5(a). The grantee
also has the right to request fore1gn rights in accordance with th¢ procedures
of paragraph (c)(4) of the clause in 41 CFR 9-9.107-5(a).

(e) Employee and contractor or subgrantee agreements. Unless otherwise
authorized in writing by the Contracting OfTicer, the grantee shall:

(1) oObtain patent agreements to effectuate the provisiohs of the
Patent clause from all persons who perform any part of the work under

this grant except nontechnical personnel, such as clerical emb]oyees and
manual laborers.

(2) The grantee shall include this clause or the Patent Rights
clause of 41 CFR 9-9.107-5(a) or the clause of 600. 118(b)(1), as
appropriate, modified to identify the parties in any contracq or subgrant
hereunder having as a purpose the conduct of experimental, rﬁsearch
development, or demonstration work; and

(3) Promptly notify the Contracting Officer in writing| upon the
award of any contract or subgrant containing a Patent Rights{clause by
identifying the contractor or subgrantee, the work to be performed under
the contract or subgrantee, and the dates of award and estimated
completion. Upon the request of the Contracting Officer, the grantee
shall furnish a copy of the contract or subgrant to such requestor.
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9. Patent Rights - Short Form (Cont'd)

l
l
|
|

(f) Atomic energy.
(1) No claim for pecuniary award or compensation under t;
n

provisions of the Atomic Energy Act of 1954, as amended, shall
asserted by the grantee or its employees with respect to any i
or discovery made or conceived in the course of or under this

entions
ant.

(2) Except as otherwise authorized in writing by the Contracting
. Officer, the grantee will obtain patent agreements to effectuate the
provisions of paragraph(f)(1) of the clause from all persons who perform
any part of the work under this Grant, except nontechnical personnel,
such as clerical employees and manual laborers.

G. Publication. In order that information concerning scient f1c or
technical deveTopments conceived or first actually reduced to practice in the
course of or under the Grant is not prematurely published so as to adversely
affect patent interest of DOE, the grantee agrees to submit to the Patent
Counsel for patent review a copy of each paper 60 days prior to its intended
_publication date. The grantee may publish such information after expiration

of a 60-day period following such submission or prior thereto if specifically
approved by the Patent Counsel, unless the grantee is informed (in writing
within the 60-day period) that in order to protect patentable subject matter,
publication must further be delayed. In this event, publication shall be
delayed up to 100 days beyond the 60-day period or such longer period as
mutually agreed to.

10. Rights in Technical Data - Short Form ‘ |

(a) Definitions. The definitions of terms set forth in 41 CFL 9- 9 201
apply to the extent these terms are used herein. ‘

(b) Al]ocation of rights. |

(1) The Government shall have: N |

|
(i) Unlimited rights in technical data first produded or
specifically used in the performance of this gTant.

(ii) The right of the Contracting Officer or his |
representatives to inspect at-all reasonable times up to
three years after final payment under this grant all
technical data first produced or specifically ysed in the
grant (for which inspection the grantee or its contractor
or subgrantee shall afford proper facilities to DOE); and

|
|
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Rights in Technical Data - Short Form (Cont'd)

Grant No. DE—FGO7-é4ID]2546
|
|

(2) The grantee agrees that it will not knowingly include any
material copyrighted by others in any written or copyrightable
material furnished or delivered under this grant without a
license as provided for in subparagraph (1) (ii) hereof, or
without the consent of the copyright owner, unless it obtains
specific written approval of the Contracting 0ff1cer or the
inclusion of such copyrighted material,

Authorization and Consent

The Government hereby gives its authorization and consent for all use and
manufacture of any invention described in and covered by a patent of the
United States in the performance of this grant or any part hereof or any
amendment hereto or any contract hereunder (including any lowe -t1er
subcontracts).

Notice and Assistance Regarding Patent and Copyright Infringemint

The provisions of this clause shall be applicable only if the +mount of
this grant exceeds $10,000.

(2) The grantee shall report to the Contracting Officer, prom tly and in
reasonable written detail, each notice of claim of patent
copyright infringement based on the performance of this g ant of
which the grantee has knowledge.

(b) In the event of any claim or suit against the Government n account
of any alleged patent or copyright infringement arising out of the
performance of this grant or out of the use of any suppliles
furnished or work or services performed hereunder, the grantee shall
furnish to the Government when requested by the Contract1ng Officer,
all evidence and information in possession of the grantee pertaining
to such suit or claim. Such evidence and information shall be
furnished at the expense of the Government except where the grantee
has agreed to indemnify the Government.

€. This clause shall be included in all contracts and subgrants under

the grant.

Reporting of Royalties ;
|
|
r
|
|

If this grant is in an amount which exceeds $10,000 and if an
payments are directly involved in the grant or are reflected
amount of the grant award, the grantee agrees to report in wr
Patent Counsel (with notification by Patent Counsel to the Co
Officer) during the performance of this grant and prior to it
or closeout, the amount of any royalties or other payments pa

royalty

n the

ting to the
tracting
completion
d or to be

" N
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Reporting of Royalties (Cont'd) _ |

paid by it directly to others in connection with the performande of this
grant together with the names and addresses of licensors to wham such
payments are made and either the patent numbers involved or such other
information as will permit the identification of the patents or other
basis on which the royalties are to be paid. The approval of DOE of any
individual payments or royalties shall not stop the Government at any
time from contesting the enforceability, validity, or scope of, or title
to, any patent under which a royalty or payments are made. ,
Procurement Standards f

grantee procurements are subject to the requirements of OMB Circular
A-102, Attachment 0. DOE prior approval is required for all sple source
contracts or where only one bid or proposal is received and the aggregate
expenditure is expected to exceed $10,000.

r

Revision of Financial Plans j

~ Any revision to financial plans under this gfaﬁt are subject to the

requirements of OMB Circular A-102, Attachment K and paragraph 600.114 of
the DOE Financial Assistance Rules (10 CFR Part 600). DOE approval is
required for transfers of amounts budgeted between direct and lindirect
costs. Among direct cost catagories, DOE approval is required when the
cumulative amounts of such transfers exceeds or is expected tg exceed 5%
of the total budget as last approved by DOE. The grantee shall promptly
notify DOE whenever the amount of Federal authorized funds is expected to
exceed the needs of the recipient by more than $5,000 or five percent of
the Federal award, whichever is greater. None of the substantive
programmatic work may be subcontracted or transferred without|the prior
approval of DOE. |

|

Program Income |

Program income is subject to the policy prescribed by OMB Circular A-102,
Attachment E and paragraph 600.113 of the DOE Financial Assistance Rules
(10 CFR Part 600). Program income other than interest, proceeds from the
sale of real and personal property, and royalties shall be treated as
specified in 600.113(e)(2)(i). That is they shall be deducted from the
total approved budget to determine the net costs on which the DOE costs
shall be calculated.

!
Liabilities and Losses |

DOE assumes no liability with respect to any damages or loss jarising out
of any activities undertaken with the financial support of this grant.

|
f
' .
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18. Property ]

Property is subject to the reauirements of OMB Circular A-102, 1
Attachment N and paragraph 600.117 of the DOE Financial Assist nce Rules
(10 CFR Part 600). At the end of the project period or at the
termination of DOE support for the project, the grantee shall

to any property acquired under this grant.

ertify as

\
[
19. Suspension and Termination ;
|
a. DOE reserves the right to suspend this grant in accordancF with the

provisions of OMB Circular A-102, Attachment L, paragraph 4 and
paragraph 600.122 of the DOE F1nancial A551stance Rules (10 CFR

Part 600).

b. DOE reserves the right to terminate for cause, in addition to the
right to terminate for convenience as provided in OMB Circular
A-102, Attachment L, paragraph 5 and paragraph 600.122 of the DOE
Financial Assistance Rules (10 CFR Part 600).

!
|
!
|
J
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New Mexico Research ‘and Development Institute ’W' ‘3J 1986

(formerly New Mexico Energy Research and Development Institute)
Suggested Scope of Work and Statement of Work
August ‘%', 1986

STATEMENT OF WORK

1.0 Introduction E

The goal of this grant modification is to support cost-shared research on
geothermal resources in New Mexico. This will be accomplished through repro-
gramming previously allocated funds. The unspent monie§ were previously
allocated through the State Cooperative Program for geothermal research in New
Mexico. The State of New Mexico attempted to obtain an industry cost share
for the funds through an RFP procedure. Although several fiirms responded to
the RFP, none of the selected respondents were able to produce their cost
share in a timely manner. Thus, the funds are available for‘reprogramming.

{

Two major research programs will be accomplished through this modi-
fication. The first is to compile and interpret all available geothermal-
related data for south-central New Mexico., This will be a |detailed study of
the relationships between groundwater flow, heat flow, subsjurface structure,
and geothermal resources. The product will be a series of | maps and a tech-
nical report. This effort will also be supported by the State of New
Mexico. The second research program will be to perform a comprehensive
hydrological survey of geothermal anomalies in the Animas Valley. This is a
complex geothermal area, with shallow production separated from a possible
deeper, hotter system. Cooperation with industry in this program will result
in much previously proprietary data becoming public. A letter of agreement
with the private sector participant is included in the proposal.

2.0 Scope |
[

The technical objectives of this grant modification are to develop map-
based syntheses of existing geoscientific data related to geqthermal resources
in south-central New Mexico, and to develop a detailed understanding of the
inter-relationships of geothermal and irrigation groundwater systems in the
Animas Valley area. The technical efforts are described in 4.0 below. Each
of these tasks will be cost-shared by DOE and another -eklwer program
participant. The duration of research will be two years. | Final technical
reports for each task will be prepared.

|
3.0 Applicable Documents E
i

The effort described herein is a modification of DOE grant DE-FGO7-
841D12546, as requested through letters and proposals from the New Mexico
Research and Development Institute, dated May 8 and June (18, 1986. These
letters and proposals commit the Research and Development Institute and
Lightning Dock Geothermal to cost share in the proposed effonts.




4.0 Technical Tasks

L
|
|
i
|

The following tasks will be accomplished through this gAant modification.

|

4.1 Compilation of geothermal data for south-central New Me*ico

4.1.1

4.1.2

4,2 Geothermal Reservoir hydrology of the Animas Valley

4.2.1

compilation will be cost shared with the New Mexico Research and

Compile data to prepare maps of seven different paiameters. This
Development Institute. The tasks are:

. . |
a. Compile a location map and list of data sourcgs

b. Compile all existing heat flow data

z -

c. Compile temperature gradient data from all av#i]ab]e holes
i

d. Compile tectonic and geologic data, to develop a geologic map
including Teriary subcrops, pre-Tertiary lithalogy distribution
and geologic structures. MWhere appropriate, ather Tertiary and
younger geologic features relevant to geothermal resources,
such as volcanic vents, should also be indicated.

e. Compile water table elevations, to 1ndicate§groundwater flow
regimes, such as zones of recharge, discharge, and flow
constriction !

f. Compile depths to water table
g. Compile locations of site-specific studies

No original data will be collected; only data available from
previous studies will be used. The maps will be compiled at a
scale of at least 1:500,000; these will be reduced to 8 1/2 by
11 inch page size for the final report. The larger maps will
be made available to interested researchers through open-file
or other appropriate procedures.

Final Report

r
i
|

A final report, described under 5.2.1, will be prépared as part of
this task.

The following five tasks will be accomplished in the area of geo-
thermal anomalies in the Animas Valley. These efforts will be cost
shared with Lightning Dock Geothermal. \

\

Include all data and reports available in the puplic domain, and
previously proprietary data being made available through this
study. These data include detailed water chem1dtny, temperature
surveys, or hydrographic data from about 60 1rrlgmtlon wells, and

Review and evaluate existing hydrologic data.




4.2.2

5.0 Reports, Data, and Other Deliverables
5.1 Management records

Reports will
Checklist and the Report Distribution List.

5.2 Final technical reports

previously proprietary water chemistry and temperature surveys from
12 shallow geothermal wells. Reinterpret all data, including data

from well 55-7. Evaluate these data to determine, to the extent
possible, drawdown due to geothermal fluid extraction and the
potential for communication between geothermal and irrigation
wells. Systematically evaluate the temperature, mineral content,

and water level for the 72 wells.

Field work.s ;

Select nine irrigation and three geothermal wells from those iden-
tified above for detailed study. The basis of selection will be a
distribution to assure areal coverage and currently existing data.
Measure temperatures and water chemistry for the wells at least
monthly. Interpret the results of these measurements in terms of
irrigation, precipitation, and geothermal use patterns during all
four seasons.

Water quality analyses
analyses of major and trace elements
interpretation of geothermal nesources will be
obtained. The initial analyses will be for |9 irrigation and
geothermal wells. Two irrigation and three geothermal wells will be
sampled and analyzed during the subsequent three|climatic seasons.
These data will be compared and analyzed in the context of the
existing proprietary data base that contains morg than 60 complete
chemical analyses.

A total of 27 chemical
significant for

Temperature surveys

A precision down-hole temperature survey will be made of the 12
accessible geothermal wells on a monthly basis.

Hydrographic surveys

For at least two irrigation wells and two geothen

precision drawdown measurements on at least a monthly basis.

mal wells, obtain
Where

accessible, measure water levels in other irrigation or geothermal
wells. ‘

Final Report

A final report, described under 5.2.1 below, will be prepared as
part of this task.

be due as indicated on the Federal Assistance Reporting

i
|




5.2.1a

5.2.1b

Final report, south-central New Mexico

A detailed final technical report will be prepared{ The report will
describe all data tables, maps, methods of research and data reduc-
tion. The report will also analyze and discuss interpretations of
heat-flow, tectonic, and groundwater flow information. Various
models of geothermal resources derived from sitel-specific studies
will be analyzed within a regional framework. The report will
include a complete bibliography of data sources and references.

Final report, Animas Valley

Prepare a final technical report on the project. | This report will
describe all data tables, charts, methods of research and data
reduction. The report will also discuss interpretations of the
hydrological information. A complete bibliography of data sources

- and references will be included. All proprietary| data made avail-
able by Lightning Dock Geothermal to this project,| including but not
limited to data from well 55-7, thermal measurements, water chemical
analyses, and other appropriate geologic and hydnologic data, will
be made available to the public as part of the fin+1 report.

ents.

" \\—/

5.2.2 The final reports for each task may be produced and published in one
volume, in conjunction with other appropriate docu

6.0 Special Considerations
|

Successful completion of the technical tasks descriifd above is con-
tingent upon DOE cost-sharing these efforts with other program participants.
For the study of south-central New Mexico, the New Mexico Research and
Development Institute will provide additional funding. For the study of the
Animas Valley, additional funding will be provided by Lightning Dock
Geothermal, through an agreement with the New Mexico Research and Development
Institute. Centralized management and project reporting for| this program will
be through the New Mexico Research and Development Institute,




i
¢ |
PROCUREMENT REQUEST ENVIRONMENTAL PROVI§IONS

' |
|

i
Will this Procurement Request result in a significant environmental effect
or will any portion of these funds be eventually used for groundbreaking,
site preparation, construction, drilling, underground injection, in-situ
burning, facility operation, procurement of hardware of systems for site
operations, or will the expenditure of these funds result in the release of
pollutants, generation of waste materials, or create a ealth and safety or

socioeconomic impact?
Yes No 7(

1
|
{
|

If the answer to the above is yes, what provisions (e.gi, environmental
impact assessment) have been made or are planned for inc¢orporation into
preprocurement documents and associated resultant contract documents which

will ensure that an adequate environmental review will take place?

{

Environmental Provisions:

Division Director or Project Monitor
Name, Title, Date

Signature

12-2 |
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U.S. DEPARTMENT OF ENERGY
REPORTING REQUIREMENTS CHECKLIST

SECTION C
Attachment A
Page 1 of 2

£ ORM APPROVED
OMB NO. 1900-1401

1. PHOGRAM/PROJECT TITLE
Small-Scale Hydropower Indepe

Turbine Test Laboratory

3. PARTICIPANT NAME AND ADDHESS
X, Y, Z Company
Moab, UT.

A, Geneed Mapnayemaent

Management Plan
Stoatus Report
Summary Report

8. Schedule/tabor/Cost

Milustone Schedule/Plan

Lahor Plan
Facilities Copital Cost of Mancy Factors
Computation

11

Cost Plan
Milestone Schedule/Status
Labor Management Report

||
| X
(4

C Exception Heports

Cost Management Report

- Conterence Record
Hor Line Report

D. Performance Maasuremant

H

Managemant Control System Description
WBS Dictionary

H

D Cost Performance Heports

Index

Element Definition

Format 1 — WBS
Format 2 ~ Function
Format 3 - Baseline”

5. FREQUENCY CODES

A -~ As Required
C - Changs to Contractusl Agresment
F — Final (and of elfort)

b -

6. SPICIAL INSTIHUCTIONS (ALTACHMENLS)

X{  Ffeport Distribution List/Addresseas
fleporting Elements

Due Dates

Contract Facilities Capital and Cost of Money

ndent

A, PLANNING AND REPORTING HEQUIREMENTS

2. IDENTIFICATION NUMBER

DE-RP07-861D12617

e

B

M — Monthiy

Frequancy

€. Financinl Incentives i

O -~ Once Afrer Award

Q - Quarterly

|

|

{
|

Statement of Income lvpd Expense

Balance Sheet

Cash Flow Statement
Statement of Changes in Financial
Position
Loan Drawdown Report
Operating Budger
Supplementary lnlormaflion

L1111 0O

. Yechnical

D Notice of Emnergy RO&UD Project
{Required with any of the following)

D Technical Progress Repart

H

Tenical Report
Final Technical Report

E

Software
Other (Specity)

1
Draft {or Raview
Final for Approval

E

Draft tor Review
Final for Approvﬂl

H

S — Semi-Annually

X - With Proposal/Bid/ AJ-pﬂ,cnion or with Significant Changes
sl of Contractual Agreement

Y — VYaarly or Upon R

Frequency

0,y

">

Aralysis Thresholds !
Work Breakdown SQructu:n
Other i

[ 7 PREPARED BY (SIGNATURE AND DATE!

L ‘_\) . .
(\_‘? O. NV o'#. A .-l')l_pU

115/ %6

8. REVIEWED BY (SIGNATURE AND DATE)

2 Jeehonddopnr 1/2497/56
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SECTION C

Attachment A
U.S. DEPARTMENT OF ENERGY Page 2 of 2

1D F.129 Rev. 08.79 IDAHO OPERATIONS OFFICE

Re!. DOE 13302 REPORT DISTRIBUTION LIST

{vse with DOE CR 31N

Contract No.

RFP No. DE-RP07-861D12617

Addressees Number of Report Coples

Peggy A.M. Brookshier 1]1 11 [ ) 6*6*
U.S. Dept. Of Energy
785 DOE Place

ldaho Falls, ID 83402

(same as above)

Elaine M. Richardson 11 111 1 q 111
( Earl G. Jones 1 !

- (same as above) %
John V. Flynn 11 1j 1 11111
U.S. Dept of Energy

1000 Independence Ave., S.W.
CE-34

Washington, DC 20585

John R. Chappell 111 1 | 1111212
EG&G Idaho, Inc.
P.0. Box 1625 .
ldaho Falls, ID 83415

U.S. Dept. of Energy 1
Technical Information Center
P.0. Box 62

Oak Ridge, TN 37530

Special Instructions |
* One copy must be an unbound copy suitable for reproducing. i
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U.S. DEPARTMENT OF ENERGY
FEDERAL ASSISTANCE REPORTING CHECKLIST

FORM EIA 4894

FORM APPRAOVED
OMB NO. 19000127

110/00)
1. Identification Number: 2. Program/Project Title:
DE-FG07-861D12635 Shredder/Compactor
3. Recipient: ]
_Impell Corporation  Driggs, ID

4. Reporting Requirements: Frequency No. of Copies Addressees

PROGRAMIPROJECT MANAGEMENT REPORTING .

D Faderel Assistance Milastone Plan f

[X] Foceret Assistance Budget informetion Form X 1 i B

D‘J Federsl Assistance Management Summary Report Q ]9]:] | A: B, cs D
|

B] Federal Assistance Program/Project Status Report Q 1 s] s] l A ’ B s D

m Financial Status Report, OM8 Form 269 F 1 ’ 1 i B, C

TECHNICAL INFORMATION REPORTING 5

lz] Notice of Energy RDED 0 (C') , ¥ 1, 1 | B, E
|

D Technical Progress Report }

D Topical Report j

m Final Technical Report F (a)(b) ]S(a)(b ']9 A, B, D

FREQUENCY CODES AND DUE DATES:

|
|
- As Necessary; within 5 calendar days after events. f
- Final; 90 calendsr days after the performance of the effort ends. ‘
- Querterly; within 30 days after end of calendar quarter or portion thereof. |
- One time after project starts; within 30 days after award. |
- Required with proposais or with the application or with significant planning changes.
- Yearly; 30 days after the end of program year. (Finsncisl Status Reports 90 days). 1
- Semiannuatly; within 30 days sfter end of program fiscal haif year. |

N<LXOOTM>

5. Special Instructions:

submitted.

|

Technical Report as detailed in the Work Scope (Sect
Technical Task (Section 4) sections will be submitte

resolution of DOE comments on the draft Final Techni

Tetters to the Contracting Officer and the Project Manager.

entered in the TIC Data Base.

i
I
+
|

(a) One "camera ready" copy of the Final Technical Repor% must be

(b) A draft of the Final Technical Report must be submit{ed for review

on 2) and the

90 calendar day

after the performance of the effort ends. This report will include
al Report.

(c) UiR5abE, Submitted to TIC within 30 days of award dat? and updated
ALL REPORTS: Show complete distribution of all reports on transmittal

and comment 90 days prior to final submittal of the Ieport.

The Final Report will be all inclusive and is all that should be

A Final

6. Prepared by: (Signature and Date) 7. Reviewed by: (Signature and Date)

6-4
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PN

REPORT DISTRIBUTION LIST

U.S. Department of Energy
Idaho Operations Office
785 DOE Place

Idaho Falls, ID 83402

A. ATTN: M. J. Barainca, Program Manager
Radioactive Waste Technology Division

B. ATTN: E. M. Richardson
Contracts Management Division

C. ATTN: E. G. Jones, Director
Financial Management Division

D. J. D. Bradford
EG&G Idaho, Inc.
P. 0. Box 1625
Idaho Falls, ID 83415

E. U.S. Department of Energy
Technical Information Center
P. 0. Box 62
Oak Ridge, TN 37830
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DOE F 4200.33

( To Awarding Office
Contracts Management Di vision 4. Change/Correction 1o a PR i Process?

(Rev. 11-82)

Procurement Request-Authorization

CONTRACT OR FINANCIAL ASSISTANCE

|
MODIFICATION TO |
U.8. Department of Energy !

Formeriy PR-798A
(Previous editions are obsolete)

3. PR Number

2. From Initiating Office

5. If itemn 4 is yes, enter PR co Hon Letter \
8. D Procurement . Assistance

. ) N 7. Consistent with Principal Puﬂmu of Program? &Ya O No
_ . | .
8. Action Description/Title (180 char. max.} : |
Moditication to the 5.0.W. B T T T .
If award is competitive, has list of sources been attached? [] Yes [~ No If Non-Competitive, Complete ltems 9-11,
9. Name « - s . 11. Address
10. Division ndeiatetind
12. For Procurement Actions Only: Product or Service Code
13. For Assistance Actions Only: CFDA Number ]14. Cooperative Agreement [] | 16. Grant [}
16. Controlled Deliverable - 17. Kind of Award Action | 18. l 19. Desired Award Date
For All Actions {Recoinmended) ﬁ Mo. Day Year
----- - Master Bin ; .
20. Unsolicited Proposal Number [21- Project Number ;|
22. Government Property F-Furnished, P-Purchased, N-Not involved : . ey
FINANCIAL DATA
23. Government Share 124. Awardes Share | 26. Total
o,
. FY FUNDS COMMI'Ir’_TED
28. Approp. Symbol [27-B&RNumber[28- Dollar Amt. [29-  Allotment 30. Object Class [31. |AFP 32. CFA
- From Continuation Sheet ) 36. Project Period from thru
. Total Funds this PR 368. Budget Period from thru
PROJECT MANAGER/INITIATOR
37. Neme 38. Signature |39 Date | 4°ﬁ§’"‘°° Code .
* [41,_FTS Telephone Number
----- " __J
PRO RAM REVIEWING O OFFICIAL
42. Name 43. Signature | 44. Date
PROGRAM OFFICE BUDGET OFFICIAL .
45. Name 48. Signature !
----- T !
-
47 Name 48. Signature ‘T 49 Date

CERTIFYING OFFIOIAL | hereby certify that the funds cited in item 34 are available
|
1

mpeem—- T e

CONTRACTING OFFICE f
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New Mexico Research and Development Institute

June 23, 1987

DIRECTOR
Larry Icerman

Ms. Peggy Brookshire

U.S. Department of Energy
Idaho Operations Office
550 Second Street

Idaho Falls, Idaho 83401

RE: Reprogramming of Funds under Grant No. DE-FGO7-84ID12546
Dear Ms. Brookshire:

Pursuant to an informal discussion with Howard Ross,
please find enclosed two (2) copies of a third addendum to the
November 1985 reprogramming of some of the funds under the above
grant. This third addendum has become necessary as the result of
litigation prohibiting access to the lands on which the reservoir
hydrology work in the Animas Valley was scheduled.

The requested reprogramming plan identifies an excellent
and extraordinarily unique target of opportunity for preliminary
resource assessment work. This work can be performed by the
staff of one of the current subcontractors in a time frame that
will not require a modification of the performance period of the
above grant. This addendum includes a detailed work and a
revised budget.

I hope that you will give favorable consideration to this
addendum to the reprogramming plan. If you have any questions,
please do not hesitate to contact me.

Sincerely yours,

Kfzbq, LA&Qvﬂzu—‘

LARRY ICERMAN ~ -~
Director RECEjy ED
LI:jg o e ea

i & ,“:;‘5/
cc: Howard P. Ross, URRI AL YA e

File DE-FGO7-84ID12546 TR TR,

Pifion Building, Suite 358, 1220 South St. Francis Drive, Santa Fe, NM 87501 e (505) 827-5886
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STATEWIDE GEOTHERMAL ENERGY PROGRAM FOR NEW MEXICO

Reprogramming of Funds under
Grant No. DE-FG07-84ID12546

Third Addendum to the November 1985
Request Submitted to the U.S. Department of Energy
Idaho Operations Office

by

New Mexico Research and Development Institute
1220 South St. Francis Drive
Pinon Building, Suite 358
Santa Fe, New Mexico 87501

Larry Icerman
Principal Investigator

June 1987




Background

A request for reprogramming of funds under U.S. Department
of Energy (DOE) Grant No. DE-FG07-84ID12546 was submitted by the
New Mexico Energy Research and Development Institute in November
1985 to make funds available to carry out three new program
opportunities: (1) resource mapping; (2) reservoir hydrology:;
and (3) engineering assistance. Verbal approval from DOE was
received for the work proposed in principle under items (1) and
(2). The engineering assistance activities were judged to not be
an appropriate reprogramming of funds.

In May and June 1986, respectively, detailed work plans in
the areas of resource mapping and reservoir hydrology were sub-
mitted to and approved by DOE. The work under the topic of
resource mapping (First Addendum) has progressed smoothly and is
now in draft form as part of the full final report to be submit-
ted under Grant No. DE~-FG07-84ID12546.

The work under the topic of reservoir hydrology (Second
Addendum) started in October 1986 and progressed smoothly until
December 1986 when litigation concerning the rights to the lands
under assessment became evident. Initially, this 1litigation
appeared to be resolvable in a timely fashion; however, many
months, if not years; are now projected to be required for a set-
tlement to be reached. Lightning Dock Geothermal, Inc. (LDG),
the subcontractor to the New Mexico Research and Development
Institute (NMRDI), is not involved in the litigation directly but
has, as the result of the litigation, been denied access to the

lands under dispute, which constitute a significant and crucial




fraction of the hydrological assessment area. In order to en-
sure that DOE funds would not be used for work that could not be
reported on, NMRDI suspended the subcontract to LDG on December
11, 1ls86. Since that time, NMRDI and LDG have pursued alterna-
tive approaches to perform the reservoir hydrology work in the
Animas Valley without success.

Consequently, this third addendum is submitted as a request
to reprogram the remaining balance of the funds ($41,200 of )
$47,500) allocated to the reservoir hydrology work to pursue a
geothermal resource assessment target of opportunity that has
been identified as the result of the Department of Defense se-
lecting the U.S. Army White Sands Missile Range as the site for
the construction of the Ground Based Free Electron lLaser (GBFEL)
Facility. This facility will be located near Orogrande in Otero
County, New Mexico.

This addendum contains a detailed work plan associated with
this target of opportunity resource assessment work and a pro-
posed revised budget. The reprogramming plan proposes to utilize
the same LDG staff assigned to the reservoir hydrology work to
carry out the reprogrammed work on day-to-day basis. Because of
the uniqueness and time frame of the target of opportunity that
has been identified; the performance period for Grant No. DE-
FG07~84ID12546 should not require modification.

Target of Opportunity Resource Assessment

Introduction

Orogrande, New Mexico, 1is located at the southern extent of

the Tularosa Basin, which is part of the Basin and Range Province




and is on the eastern boundary of the southern Rio Grande rift
(see Figure 1). Because this area has been under continuous
control of the U.S. Army for more than forty years, very limited
data are available from which the geothermal energy potential may
be assessed. This target of opportunity to conduct preliminary
resource assessment work represents an unusual chance to collect
data because once the GBFEL construction has been completed
access to this site will once again be restricted.

McLean (1970) has summarized the geology and hydrology of
the Tularosa Basin. Seager (1980, 1982) has developed a compre-
hensive analysis and model of the western, basin-bounding moun-
tains and fault structure. The Jarilla Fault Zone is postulated
(King and Harder, 1982) to be one of the major structural con-
trols for potential geothermal rescurces in the eastern Tularosa
Basin. Although the Jarilla Fault 2one has not been mapped in
detail, the southern extent of the fault is inferred (see Figure
2) to be nearby the location selected for the GBFEL site.

Research Design

During the summer of 1987, considerable geotechnical work
will be conducted by the U.S. Army Corps of Engineers in support
of the construction of the GBFEL. Approximately 40 soil test
borings to depths rénging from 40 to 200 feet will be made. In
addition, Fluor Constructors, the principal construction contrac-
tor for GBFEL, will drill a water test well to a planned depth of
1,200 feet. Only limited geophysical logs and test pumping are
planned. The proposed research methodology is to capitalize on

this once-in-a-lifetime target of opportunity presented by the
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geotechnical work to performed by the Corps by conducting de-
tailed geophysical and hydrological resource assessment work in
conjunction with the test borings and the test water well.
Informal coordination has already been made with the Corps, both
the Huntsville and the Ft. Worth Districts, the Chief Scientist
and Technical Director at White Sands Missile Range, the U.S.
Geclogical Survey (USGS), and the Fluor Constructors Project
Manager. The concept of performing additional geophysical and
hydrological studies during the summer of 1987 has been received
well by these organizations and individuals who are in charge of
the planned geotechnical work.

Work Plan

The proposed work will be conducted as two major field
tasks. The results of eacﬁ of these two tasks will be synthe-
sized in a third task to provide a preliminary geothermal re-
source assessment of the Orogrande area.

Task 1: Test Borings/Temperature-Gradient Holes

In cooperation with the Corps, the planned locations for the
soil test borings will be reviewed to select 11 test holes for
completion as temperature-gradient holes. The holes will be
selected to provide the maximum practical coverage of a zone
extending up to six-miles in a southeast-northwest alignment to
maximize the probability of intersecting the Jarilla Fault Zone.
Because the target depths of the test borings range from 40 to
200 feet, a request will be made to the Corps to deepen at least
three of the 40-foot holes to a depth of 100 feet so that all of

the holes to be completed as temperature-gradient holes will be a




minimum of 100 feet in depth. The 11 temperature-gradient holes
will be completed using standard field techniques as part of
this reprogrammed work plan. Following the completion of the
holes, temperature data will be collected and the holes will be
abandoned in accordance with federal and state regulations.

The temperature data will be acgquired, using equipment
provided by LDG, in three separate time intervals. Analyses of
the temperature data will be performed, and temperature-gradient
contour maps will be prepared.

Task 2: Water Test Well /Reservoir Assessment

In collaboration with the Corps, USGS, and Fluor Construc-
tors, input will be provided to the planning and drilling of a
1,200-foot test well to maximize the opportunity to collect
geophysical and hydrological data for the purpose of making a
preliminary geothermal reservoir assessment. This well will be
drilled by Fluor Constructors. The work will involve: (1)
determination of the geophysical logs and temperature surveys to
be acquired; (2) review and approval of the plans for obtaining
and analyzing drill cuttings and water samples; and (3) develop-
ment of a plan to conduct a hydrological assessment of the reser-
voir based on the scheduled pump tests.

Analyses will be performed on the geophysical logs, tempera-
ture data, water quality data, and drill cuttings. Pump test
data will be utilized to estimate the hydrological parameters of
the potential geothermal reservoir.

Task 3: Data Evaluation and Interpretation




All of the data collected and analyzed in Tasks 1 and 2 will
be evaluated and interpreted in order to develop a preliminary
assessment of the geothermal energy potential of the Orogrande,
New Mexico, area adjacent to the GBFEL facility. A detailed
final technical report will be prepared.- The report will include
all of the data collected, the data analyses, and qualitative and

quantitative assessments of the geothermal energy potential of

the study area.

Research Staff

Roger Bowers, Vice President of LDG, will supervise and

conduct the work related to the geothermal evaluations and anal-

yses. Mr. Bowers is a widely recognized geologist in the
geothermal energy community. He served as the Geothermal Pro-
gram Manager for Hunt Energy Corporation for 12 years. Mr.

Bowers directed the extensive geothermal exploration effort by
Hunt Energy Corporation in Dona Ana County, New Mexico, in 1982~
83.

Mr. Roy Cunniff, President of LDG, will supervise and con-
duct the engineering aspects of the evaluations and analyses.
Mr. Cunniff was the Project Engineer for the highly successful
New Mexico State University Campus Geothermal Project. That
project included drilling a new production well, an observation
well, and a new disposal well. As Project Engineer for the San
Bernardino geothermal system, Mr. cunniff was responsible for the
drilling program, in which two deep gradient wells of 1,380 and
1,985 feet were drilled and one new production well was completed

in early September 1984. Mr. Cunniff also was the head of the




engineering team that conducted a reservoir assessment of the
Radium Springs, New Mexico, geothermal field in May 1983 for Hunt
Energy Corporation.

Company Profile

The proposed field studies will be subcontracted to LDG,
which was first organized as a partnership in February 1986.
Later in 1986, the partners organized and incorporated the compa-
ny under the laws of the State of New Mexico. The firm original-
ly was incorporated to own and develop the Lightning Dock KGRA in
the Animas Valley of New Mexico. The federal geothermal lease,
which controls the geothermal direct-heat usage by three differ-
ent greenhouse firms, and the Test for Discovery Well 55-7,
drilled by Steam Reserve Corporation in 1985, are partnership
assets in process of being transferred to the Corporation. The
company has also purchased lease rights from the State of New
Mexico for an additional 1,500 acres adjoining the federal lease.
Under its charter, the corporation can engage in geothermal
resource assessment, resource development, and associated. en-
deavors.

Program Organization

Larry Icerman, NMRDI Director, will continue to serve as the
Principal Investigatér of the reprogrammed research. Dr. Icerman
has been actively involved in geothermal energy development in
New Mexico since 1980 and has been Principal Investigator for
more than 20 geothermal research, development, and commercial-
ization projects valued at over $1.5 million. He has extensive

management and field experience in geothermal drilling programs




in New Mexico and is the editor, co-editor, author, or co-author

of more than 30 papers and reports on geothermal energy explora-

tion and development.

Program Duration

A five-month period is proposed to conduct the reprogrammed
work. This schedule will allow adequate time to coordinate the
work plan with all involved organizations, to complete the pro-
posed field activities and analyses, while still leaving suffi-

cient time to interpret and report on the results.

Deliverables

The results of all of the work, including the preliminary
reservoir hydrology work in the Animas Valley, conducted under
Grant No. DE-FG07-84ID12546 will be reported on in the form of a
comprehensive final technical report. This report will be edited
by Larry Icerman. Public dissemination of the information will
be provided through the established NMRDI information dissemina-
tion program. This effort distributes approximately 5,000 cop-
ies of research and development reports annually.

Budget

The revised budget summary (see Table 1) outlines the com-
mitment and expenditure of funds under this addendum. Substan-
tial administrative costs will bé borne by NMRDI. The State of
New Mexico considers administrative costs to be a contribution
not a match. A budget detail for the reprogrammed work to be
performed by LDG as a subcontractor is given iﬁ Table 2.
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Administration

Personnel Services, Benefits,
Travel, Supplies, Telephone,

Copying, Mailing

Report Preparation and
Publication

Contractual Programs

NMSU geothermal well
Resource mapping
Reservoir hydrology
Moderate-to~intermediate
temperature reservoir
characterization (NMSU)
well contingency funds)

Target of opportunity
(Orogrande)

Subtotals
Total -Program Costs
DOE Funds

State Contribution
Administration and
Report Preparation
Cost Waiver
Contractual Programs

Lightning Dock Geothermal
Contribution

Total Contributions

Table 1.

Budget Summary

Revised Work Plan

(Third Addendum)

DOE

$ 10,500

2,000

19,970
30,000
6,300

-0 -

41,200

$109,970

NMRDI

$ 6,500

$32,000

500

-0-

25,000

-Q=-

- -

-0~

$237,970

$109,970

$ 8,000
$ 75,000

$ 45,000

$128,000

$1,

EMD

$1,000

000

NMsSU

$50,000
-0~
-0~

$50,000

LDG

-O—
-0~
$45,000

$45,000




TABLE 2. Subcontractor Budget Detail

JESCRIPTION $ COST
TASK 1 TEMPERATURE RADIENT JATA
PURCHASED SERVICES
4REA L: COMRLETE 1 WOLES $600
AREA SOMPLETE 2 HOLES $2,500
AREA J: ZOMPLETE 4 HOLES 12,300

SUBTOTAL 58,100

FIELD WORK
COORDINATE JRILLING AND COMPLETION
(10 +40URS AR HOLE; L1 HOLES;
110 HOURS @ $30) 53,300

TEMPERATURE 3RADIENT LOGGING
{3 40LES 2ER DAY; 4 JAYS FOR
INE SURYEY; 3 SURVEYS = {2 JAYS;

12 3AYS 3 (3 HOURS 9 $30% $3,500
SUBTOTAL 56,300
TRAVEL COSTS
AIRFARE: 3 /T TRIPS OALLAS 3 $300 $900
PER JIEM: 1S JAYS 3 $75 51,228
MILEAGE: 15 JAYS 2 250 MILES @ 30.20 3750
SUBTOTAL $2,778
TASK TOTAL COST $14,778
TASK 2 SEQTHERMAL ASSESSMENT QF TEST WELL
JURCHASED SERYICES
COST-SHARED EOPNYSICAL LOGS 32.200
COST-SHARED RESSURE RECQVERY TEST $2,500
SUBTOTAL 4,300
FIELD VORX
COORBINATE JRILLING SNO TESTING
.30 NOURS ¥ $30) $1,200
SUPERYISE JATA COLLECTION
.40 4OURS ? 330) 31,200
CINDUCT HYDROLOGY TEST
(30 ~QuRS ? 530} $,500
SUBTOTAL 53,300
TRAVEL C0ST
A[RFARE: | T JALLAS: ZOORD W/ C.E. $300
PERQ(EM: 2 JAYS } $7§ 5150
15 OAYS @ 528 $378
MILEAGE: [§ JAYS 3 250 MILES 3 $0.20 $7%0
SUSTQTAL 81,378
TASK TOTAL COST 59,378
TASK 3 FINAL ¥EPORT
OATA SYALUATION SYALUATE JRILL CUTTINGS, GEOPHYSICAL
+JGS, <ATER QUALITY ANALYSES, TEMP.
JATA, AMO HYOROLOGY JATA,
FINAL REPQRT REPARE FINAL EPORT
PQQFESSIONAL ABOR; 220 HOURS 7 $30 6,500
SUPPORT _ABOR: .00 NOURS I 310 $1,300
SONSULTANT:
(9R. 3ILL SEAGER, 0 HOURS 3 330 s1.200  ~~
TELZPHONE $550
23PYING 5100
VAINTENANCE § REPA(RS $100
SUPPLES 5100
- 30STAGE 599
SOMPUTER $350
TRAVEL
INE AT ALLAS; “OORD W/CORPS JF SNG 1300
INE TRIP SANTA FE; TINAL EPORT $300
TASK TQTAL COST $10,4539
23ST SUMMARY TASK | "OTAL :3ST 514,778
TASK 2 TOTAL ST $9.,97%
TASK 1 COTAL I3ST 519,599
SUBTOTAL 135,449
IVERHEAD 7 10 % 53,345
SUBTOTAL $39,294
3R0SS ECIIPTS TAX P 5,528 % £2,:93
TITAL ISTIMATED I0ST 541,.37
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U.S. Department of Energy
Idaho Operations Office
785 DOE Place
Idaho Falls, 1D 83402

June 30, 1987

Dr. Larry Icerman, Director

New Mexico Research and Development Institute
Pinon Building, Suite 358

1220 South St., Francis Dr.

Santa Fe, NM 87501

SUBJECT: Reprogramming of Funds - Grant DE-FG07-841D12546

Dear Dr, Icerman:

We have received your request for reprogramming the funds for the above
grant. Since your request is similar to the proposal you submitted under
the State Research and Development PRDA, we will not make a determination
until the PRDA selecton process is completed.

If you have any questions, please call me.

CHti Bk

Peggy A. . Brookshier
Project Manager
Advanced Technology Division

cc: Jeff Hoyles, DOE-ID
Marshall Reed, DOE-HQ

b/HaWErd Ross, UURI

to—cel Celebrating the U.S. Constitution Bicentennial — 1787-1987




U.S. DEPARTMENT OF ENERGY

DOE F 4220.2 (6-80) (Formerly PR-418)

SMALL BUSINESS/LABOR SURPLUS SET-ASIDE REVIEW I.D. NO. PR Number

{TEM TITLE/DESCRIPTION SMALL BUSINESS SIZE STANDARD

' RECOMMENDED BY S.B. SPECIALIST
EMPLOYEES NUMBER

OOLLAR §

SIC CODE:

PROGRAM OFFICE: Conservation Tech. Div. PROCURING ACTIVITY:

*SB/LS PARTICIPATION WAS CONSIDERED IN THE PREPARATION OF NAME AND LOCATION OF PROPOSED
THIS PROCUREMENT ITEM AND FOLLOWING IS RECOMMENDED: SOURCE: (If Sole Source)
[D Small Business Set-Aside % $ '
L Labor Suajplus Set;Asade % S —— O Small Business O Minority
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August 13, 1986
MEMORANDUM

TO: Feggy Brookshier
FROM: Duncan Foley
RE: State Frogram RFF; New Mexico Statement of Work

I have enclosed a draft text for portions of the upcoming
RFF under the State Cooperative Resource Analysis Frogram. I
hope that this provides you with the beginning of what you need.

I have also enclosed the revised New Mexico Statement of
Work that we discussed today. I have extended it to two years,

and made the other adjustments that Larry Icerman requested.

A few questions need to be resolved on the RFF. Among these
are:

1. Weighting factors for evaluation criteria need to be
developed.

2. A method needs to be established to handle pre-proposal
questions.

A The text needs the "Other Fertinent Information"
section (see pages 17 - 23 of this years Cascades
SCAF) .

4. The makeup of the proposal review panel needs to be
considered, so it can be described adequately in the
RFF.

I have not yet developed a mailing list of program
participants. Do you want this to go to state agencies that were
active in the past, but which bhave not been funded for several
yvears (e.q9. Texas, Colorado, etc.)? I have also not yet added
the program descriptions for ongoing efforts in Nevada and
Hawaii. These will be forthcoming soon.

As presently written, the text calls for an appendix listing
all DOE/GTD programs. Do you have such a list that we can just
put into the RFF? 0Or shall we change the text?

I will contact vou to get your feedback.

Duncan Foley




New Mexico Research ‘and Development Institute
(formerly New Mexico Energy Research and Development Institute)
Suggested Scope of Work and Statement of Work
August gﬁ 1986
I

STATEMENT OF WORK
1.0 Introduction

The goal of this grant modification is to support cost-shared research on
geothermal resources in New Mexico. This will be accomplished through repro-
gramming previously allocated funds. The wunspent monies were previously
allocated through the State Cooperative Program for geothermal research in New
Mexico. The State of New Mexico attempted to obtain an industry cost share
for the funds through an RFP procedure. Although several firms responded to
the RFP, none of the selected respondents were able to produce their cost
share in a timely manner. Thus, the funds are available for reprogramming.

Two major research programs will be accomplished through this modi-
fication. The first is to compile and interpret all available geothermal-
related data for south-central New Mexico. This will be a detailed study of
the relationships between groundwater flow, heat flow, subsurface structure,
and geothermal resources. The product will be a series of maps and a tech-
nical report. This effort will also be supported by the State of New
Mexico. The second research program will be to perform a comprehensive
hydrological survey of geothermal anomalies in the Animas Valley. This is a
complex geothermal area, with shallow production separated from a possible
deeper, hotter system. Cooperation with industry in this program will result
in much previously proprietary data becoming public. A letter of agreement
with the private sector participant is included in the proposal.

2.0 Scope

The technical objectives of this grant modification are to develop map-
based syntheses of existing geoscientific data related to geothermal resources
in south-central New Mexico, and to develop a detailed understanding of the
inter-relationships of geothermal and irrigation groundwater systems in the
Animas Valley area. The technical efforts are described in 4.0 below. Each
of these tasks will be cost-shared by DOE and another other program
participant. The duration of research will be two years. Final technical
reports for each task will be prepared.

3.0 Applicable Documents

The effort described herein is a modification of DOE grant DE-FGO7-
841D12546, as requested through letters and proposals from the New Mexico
Research and Development Institute, dated May 8 and June 18, 1986. These
letters and proposals commit the Research and Development Institute and
Lightning Dock Geothermal to cost share in the proposed efforts.




4,0 Technical Tasks

The following tasks will be accomplished through this grant modification.

4.1 Compilation of geothermal data for south-central New Mexico

4.1.1

4.1.2

Compile data to prepare maps of seven different parameters. This
compilation will be cost shared with the New Mexico Research and
Development Institute. The tasks are:

a. Compile a location map and 1ist of data sources
b. Compile all existing heat flow data
c. Compile temperature gradient data from all available holes

d. Compile tectonic and geologic data, to develop a geologic map
including Teriary subcrops, pre-Tertiary lithology distribution
and geologic structures. Where appropriate, other Tertiary and
younger geologic features relevant to geothermal resources,
such as volcanic vents, should also be indicated.

e. Compile water table elevations, to indicate groundwater flow
regimes, such as zones of recharge, discharge, and flow
constriction

f. Compile depths to water table
g. Compile locations of site-specific studies

No original data will be collected; only data available from
previous studies will be used. The maps will be compiled at a
scale of at least 1:500,000; these will be reduced to 8 1/2 by
11 inch page size for the final report. The larger maps will
be made available to interested researchers through open-file
or other appropriate procedures.

Final Report

A final report, described under 5.2.1, will be prepared as part of
this task.

4,2 Geothermal Reservoir hydrology of the Animas Valley

4.2.1

The following five tasks will be accomplished in the area of geo-
thermal anomalies in the Animas Valley. These efforts will be cost
shared with Lightning Dock Geothermal.

Review and evaluate existing hydrologic data.

Include all data and reports available in the public domain, and
previously proprietary data being made available through this
study. These data include detailed water chemistry, temperature
surveys, or hydrographic data from about 60 irrigation wells, and




4.2.2

previously proprietary water chemistry and temperature surveys from
12 shallow geothermal wells. Reinterpret all data, including data
from well 55-7. Evaluate these data to determine, to the extent
possible, drawdown due to geothermal fluid extraction and the
potential for communication between geothermal and irrigation
wells. Systematically evaluate the temperature, mineral content,
and water level for the 72 wells.

Field work.

Select nine irrigation and three geothermal wells from those iden-
tified above for detailed study. The basis of selection will be a
distribution to assure areal coverage and currently existing data.
Measure temperatures and water chemistry for the wells at least
monthly. Interpret the results of these measurements in terms of
irrigation, precipitation, and geothermal use patterns during all
four seasons.

Water quality analyses

A total of 27 chemical analyses of major and trace elements
significant for 1interpretation of geothermal resources will be
obtained. The initial analyses will be for 9 idirrigation and
geothermal wells. Two irrigation and three geothermal wells will be
sampled and analyzed during the subsequent three climatic seasons.
These data will be compared and analyzed in the context of the
existing proprietary data base that contains more than 60 complete
chemical analyses.

Temperature surveys

A precision down-hole temperature survey will be made of the 12
accessible geothermal wells on a monthly basis.

Hydrographic surveys
For at least two irrigation wells and two geothermal wells, obtain
precision drawdown measurements on at least a monthly basis. Where

accessible, measure water levels in other irrigation or geothermal
wells,

Final Report

A final report, described under 5.2.1 below, will be prepared as
part of this task.

5.0 Reports, Data, and Other Deliverables

5.1 Management records

Reports will be due as indicated on the Federal Assistance Reporting
Checklist and the Report Distribution List.

5.2 Final technical reports




5.2.1a Final report, south-central New Mexico

A detailed final technical report will be prepared. The report will
describe all data tables, maps, methods of research and data reduc-
tion. The report will also analyze and discuss interpretations of
heat-flow, tectonic, and groundwater flow information. Various
models of geothermal resources derived from site-specific studies
will be analyzed within a regional framework. The report will
include a complete bibliography of data sources and references.

5.2.1b Final report, Animas Valley

Prepare a final technical report on the project. This report will
describe all data tables, charts, methods of research and data
reduction. The report will also discuss interpretations of the
hydrological information. A complete bibliography of data sources
and references will be included. All proprietary data made avail-
able by Lightning Dock Geothermal to this project, including but not
1imited to data from well 55-7, thermal measurements, water chemical
analyses, and other appropriate geologic and hydrologic data, will
be made available to the public as part of the final report.

5.2.2 The final reports for each task may be produced and published in one
volume, in conjunction with other appropriate documents.

6.0 Special Considerations

Successful completion of the technical tasks described above is con-
tingent upon DOE cost-sharing these efforts with other program participants.
For the study of south-central New Mexico, the New Mexico Research and
Development Institute will provide additional funding. For the study of the
Animas Valley, additional funding will be provided by Lightning Dock
Geothermal, through an agreement with the New Mexico Research and Development
Institute. Centralized management and project reporting for this program will
be through the New Mexico Research and Development Institute.
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New Mexico Research and Development Institute E\ l)\/\ \

Acting
DIRECTOR
Larry [cerman

June 18, 1986

Ms. Peggy Brookshier

U.S. Department of Energy
Idaho Operations Office
550 Second Street

Idaho Falls, Idaho 83401

Re: Reprogramming of Funds Under Grant No. DE-FGO7-84ID12546
Dear Ms. Brookshier:

Pursuant to several informal discussions with Duncan Foley,
please find enclosed two (2) copies of a second addendum to the
November 1985 proposed plan for reprogramming some of the funds
under the above grant. This addendum contains a more detailed
work plan associated with the reservoir hydrology activities
suggested and approved in principle earlier. Also included is a
proposed revised budget and resumes of the individuals who will
carry out the work on a day-to-day basis. A 12-month no-cost
extension of the performance period from September 30, 1986, to
September 30, 1987, for Grant No. DE-FGO7-84ID12546 is requested
to cover fully the proposed work period for the reprogrammed
activities.

As in the past, the New Mexico Research and Development
Institute has negotiated an additional pledge of $48,750 from
Lightning Dock Geothermal, Inc. as a contribution to further the
work contained in this addendum. This amount exceeds the budget
of $47,500 requested for reprogrammed activities on reservoir
gydrology. The pledged contributions to the Grant now total

131,750.

Pifion Building, Suite 358, 1220 South St. Francis Drive, Santa Fe, NM 87501 e (505) 827-5886




Ms. Peggy Brookshier
Page 2

I hope that you will give favorable consideration to both of
the addenda to the reprogramming plan. If you have any ques-
tions, please do not hesitate to contact me.

i;?cerely yours,
JW——\

LARRY ICERMAN
Acting Director

LI:al
Enclosures

cc: Duncan Foley, URRI
File DE-FGOT-8U4ID125L46




New Mexico Research and Development Institute

May 8, 1986 Acting

DIRECTOR
Larry Icerman

Ms. Peggy Brookshier

U.S. Department of Energy
Idaho Operations Office
550 Second Street

Idaho Falls, Idaho 83401

Re: Reprogramming of Funds Under Grant No. DE-FGO7-84ID12546
Dear Ms. Brookshier:

Pursuant to several informal discussions with Duncan Foley,
please find enclosed two (2) copies of an addendum to the
November 1985 proposed plan for reprogramming some of the funds
under the above grant. This addendum contains a more detailed
work plan associated with the reservoir mapping activities
suggested and approved in principle earlier. Also included is a
proposed revised budget and resumes of the individuals who will
carry out the work on a day-to-day basis. A nine-month no-cost
extension of the performance period from September 30, 1986, to
June 30, 1987, for Grant No. DE-FGO7-84ID12546 is requested to
cover fully the proposed work period for the reprogrammed
activities. A second addendum containing a detailed work plan
for the reservoir hydrology studies is in preparation and will be
forwarded shortly under separate cover.

I hope that you will give favorable consideration to this
addendum to the reprogramming plan. If you have any questions,
please do not hesitate to contact me.

Sincerely yours,

oy, S

ICERMAN
Acting Director

LI:cc

Enclosures ;/////’
URRI

cc: Duncan Foley,
File DE-FGO7-84ID12546

Pifion Building, Suite 358, 1220 South St. Francis Drive, Santa Fe, NM 87501 o (505) 827-5886
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STATEWIDE GEOTHERMAL ENERGY PROGRAM FOR NEW MEXICO

Reprogramming of Funds under
Grant No. DE-FG07-84ID12546

Addendum to the November 1985
Request Submitted to the U.S. Department of Enerqgy
Idaho Operations Office

by

New Mexico Research and Development Institute
1220 South St. Francis Drive
Pinon Building, Suite 358
Santa Fe, New Mexico 87501

Larry Icerman
Principal Investigator

May 1986




Background

A request for reprogramming of funds under U.S. Department

of Energy (DOE) Grant No. DE-FG07-84ID12546 was submitted by the
New Mexico Energy Research and Development Institute in November
1985 to make funds available to carry out three new program
(1) (2)

engineering assistance. Verbal approval from DOE was

opportunities: resource mapping; reserveoir hydrology:
and (3)
received for the work proposed in principle under ' items (1) and

(2).

an appropriate reprogramming of funds.

The engineering assistance activities were judged to not be

In response to the request made by DOE, this addendunm,
submitted by the New Mexico Research and Development Ir

(NMRDI), contains a more detailed work plan associated v
resource mapping activities suggested and approved in p:
earlier. Also included is a proposed revised budget and
of the individuals who will carry out the work on a da
basis. A nine-month no-cost extension of the performanc
for Grant No. DE-FG07-84ID12546 is requested to cover <"

proposed work period for the reprogrammed activities.

3/
"y

s
addendum containing a detailed work plan for the .&WUVX%
hydrology studies is in preparation and will be submitte VNﬂwkg
near future. ‘i?fL

i

Resource Mapping

Introduction

Considerable site-specific geological, geophysical, and geo-

chemical information exists for geothermal resources in south-

-]




central New Mexico. Compilation of these data for an integrated
and comprehensive regional overview is needed for future
development, planning, exploration, and research. The New Mexico
Scientific Series geothermal maps provide a basis for a regional
overview (Swanberg etfal., 1983), However, this map series
contains only a small fraction of the temperature~-gradient and
heat-flow information that is currently available (Icerman and
Lohse, 1983; Lohse etgal., 1985).

Since the publication of the Scientific Series maps, several
new geothermal stu%}es have been conducted and a large amount of
private data hagfpbeen released by firms that have performed
geothermal exploration activities in New Mexico (Icerman and
Lohse, 1983; Lohse etgal., 1985). Detailed groundwater data for
New Mexico that are useful for geothermal studies have also been
published recently (USGS, 1985). Furthermore, structural infor-
mation relative to geothermal resources has not been compiled and
presented systematically on a regional basis.

Detailed study of the relationships between groundwater
flow, heat flow, subsurface structure, and geothermal resources
has not been performed on a regional scale in south-central New
Mexico. Preliminary studies by Morgan etégl. (1981) suggest that
regional and subregional groundwater flow systems, controlled in
part by large-scale geological structures, have an important
influence on the occurrence and localization of south-central New
Mexico geothermal resources. An updated compilation of available
data will contribute to a better understanding of the nature of

south~central New Mexico geothermal resources.




Research Design

The overall objective of the proposed work is to compile and
interpret all available geothermal-related data for south-central
New Mexico. The study area (see Figure 1) 1is selected because of
the wealth of information available from prior site-specific
studies and because of the co-location of the geothermal
resources with population centers in the southern Rio Grande
Valley.

Important geothermal information not shown on the Scientific
Series maps will be detailed. Various models of geothermal
occurrence derived from site-specific studies will be analyzed
within a regional framework. Most important, detailed analyses
of the relationships between heat flow, groundwater flow, and
regional structure will be performed. Data and information

compiled by this study will be presented in a serie -t T

and maps. ~
All available heat-flow, temperature-gradient, ‘7 é??

hole temperature data will be compiled for the s % ?i

Grande Rift. Because many different data sources exiswj 2

is significant variation in data quality, a simple %U %

‘/’/:/ ‘N—‘J.
evaluation method is required. The classification scheme of
Reiter et.al. (1975) is a suitable method of approach. Contour
maps of heat-flow and temperature-gradient data will be produced
for comparison and analysis with other geological maps and
information.

Compilation of tectonic and structural information will

provide the basis for preparation of a Tertiary subcrop map.




Figure 1.
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Proposed Study Area Location gap. The boundaries of
the study area are: north, 34°12'; south, New Meéico-
Texas-Mexico border; east, 105748'; west, 1087 12'.

The area covers about 25,000 square miles and
includes all of Dona Ana, Luna, and Sierra counties
and parts of Catron, Grant, Lincoln, Otero, and
Socorro counties.




Pre-Tertiary lithology distribution is believed to have important
control on the location of many geothermal resources because
these rocks provide a host for reservoirs and control subsurface
fluid flow in many areas.

Water-table elevation maps and water-table depth maps will
also be compiled for the region. These maps will be valuable in
interpreting heat-flow data. Regional water-table elevation maps
will indicate groundwater flow regimes such as zones of
discharge, recharge, and flow constriction. 2Zones of discharge
and constriction apparently coincide with many geothermal areas
(Morgan et.al., 1981). In other areas where strong lateral water
flow creates a uniform temperature at the top of an aquifer, the
water table can act as a shallow heat source. In such instances,
areas with shallow depth-to-water values will often exhibit high
apparent temperature-gradient values, while nearby areas over the
same aquifer with greater depth-to-water values will show a
normal temperature gradient. Thus, comparison of depth-to-water
data with temperature-gradient information will assist in
evaluating heat-flow data as an indicator of geothermal
potential.

Work Plan

Data files for mapping seven different parameters will be
compiled including:

(1) location and data sources;

(2) heat flow;

| b baudle bols 7

(3) temperature gradients; J

(4) tectonic (Tertiafy subcrop) ; ) %mbdw&ﬂv{&u)(wf<sﬂ,
SN 7 ¢

S




: 28]
(5) water table elevation; h#&
. 7
(6) depth to water table; and k%¢//
(7) location of site-specific studies.
Maps will be produced in an 8 1/2" by 11" fOoiww. -_
data files for inclusion in the final report. A 1 i
data sources map will be produced first. uﬁd} 1
?
geotechnical data will be collected; only data gn&
oy,
prior studies will be used. The heat-flow ai ””7 /-
”/‘fr ]h)u)
gradient data will be incorporated onto separate M»“ -
)’&’I /\ﬁ v
lines will be hand drawn at appropriate interval @J’/

;ua
subcrop map will be produced with supporting tectonic data. Two

water-table maps will provide both the absolute ele

water table and the depth to the water table. Flth? Jm”/ a 15/

>
5”44
site-specific studies within the southern Rio Grandq\

~

produced.

Deliverables

. I N
A detailed final technical report will be aiwymmlb%hf,
submission to DOE. The report will describe all data tables,

maps, methods of research, and data reduction. The report will

also discuss interpretations of heat-~flow, tectonic, and
groundwater-flow information. A complete bibliography of data

. . . Y4145
sources and references will be included in the report. dpo Mhb

Research Staff

Dr. Rudi Schoenmackers, Director of the New Mexico State
University Energy Institute, will direct the work on a day-to-day
basis. Dr. Schoenmackers has worked closely with various state

and federal agencies involved with geothermal projects and is




familiar with a broad range of New Mexico geothermal studies.
Mr. Jim Witcher will be responsible for the majority of the
research involving data collection, map preparation, and
analysis. Mr. Witcher has recently completed graduate coursework
in geology and geophysics at New Mexico State University,
emphasizing southern New Mexico geothermal resources, and is thus
very knowledgeable about both data sources and current theories
concerning the nature and distribution of geothermal resources in
southern New Mexico. Previously, Mr. Witcher worked for several
years in Arizona on geothermal resource characterization projects
and coauthored the Geothermal Resources of Arizona public map
series supported by DOE. Mr. Jack Whittier has been involved in
New Mexico geothermal resource exploration for over three years
and has experience in regional mapping studies in southern New
Mexico (see attached resumes).

Program Organization

Larry Icerman, NMRDI Acting Director, will continue to serve
as the Principal Investigator of the revised research program.
Dr. Icerman has been actively involved in geothermal energy
development in New Mexico since 1980 and has been Principal
Investigator for more than 20 geothermal research, development,
and commercialization projects valued at over $1.5 million. He
has extensive management and field experience in geothermal
drilling programs in New Mexico and is the editor, co-editor,
author, or co-author of more than 30 papers and reports on

geothermal energy exploration and development.




Program Duration

A 12-month period is proposed to conduct the reprogrammed
work plan. This schedule will allow adequate time to prepare
contracts for the resource mapping and reservoir hydrology work,
to complete the proposed analysis and field activities, while
still leaving sufficient time to interpret and report on the
results. A nine-month no-cost time extension for the performance
period of Grant No. DE-FG07-84ID12546 is requested from September
30, 1986, to June 30, 1987, in order to complete the reprogrammed
research plan.

Deliverables

The results of all of the work conducted under Grant No. DE-
FG07-84ID12546 will be reported on in the form of a comprehensive
final technical report. This report will be edited by Larry
Icerman. Public dissemination of the information will be
provided through the established NMRDI information dissemination
program. This effort distributes approximately 5,000 copies of
research and development reports annually.

Budget

The revised budget detail outlines the commitment and
expenditure of funds under this addendum. Substantial adminis-
trative costs will be borne by the NMRDI. The State of New
Mexico considers administrative costs to be a contribution not a
match.

References
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Budget Summary

Revised Work Plan

DOE
Administration $10,500
Personnel Services, Benefits,
Travel, Supplies, Telephone,
Copying, Mailing
Report Preparation and 2,000
Publication
Contractual Programs
NMSU geothermal well 19,970
Resource mapping 30,000
Reservoir hydrology 17,500
Moderate-to~-intermediate
temperature reservoir
characterization (NMSU
well contingency funds) 30,000
Subtotals $109,970

Total Program Costs
DOE Funds

State Contribution
Administration and
Report Preparation
Cost Waiver
Contractual Programs

Subtotal

-10-

NMRDI EMD

$6,500 $1,000

500 -0~
-0~ -0-
25,000 -0~
-0- -0-
-0~ -0-

$32,000 $1,000
$192,970

$109,970

$ 8,000
$ 75,000

$ 83,000

NMSU

$50,000
_0-
-0-

-

$50,000
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RESUME
Name: Rudi Schoenmackers
Title: Director, Energy Institute

Address: New Mexico State University Energy Institute
Box 3EI
Las Cruces, New Mexico 88003

Education:

Dipl. phys., Physics, University of Bonn, 1972

Dr. rer. nat., Physics, University of Bonn, 1975

Thesis Title: Investigation of Fission of U-236 and U-238 with the
(a,a'f) Reaction: Excitation Functions of the Fission Probabilities and
Angular Distributions of the Fission Fragments.

Awards:

1967 Award for outstanding achievement in science

1972 Fellowship for doctoral studies based on academic excellence

1975 NATO fellowship for postdoctoral studies based on academic
excellence

1984 Special Award for Energy Innovation, U.S. Department of Energy

Professional Experience:

Employer - New Mexico State University Energy Institute

Period - January 1984 to present

Position - Director
Research on geothermal energy systems: resource assessments,
exploration drilling programs, low temperature applications,
industry assistance, feasibility studies. Commercialization
activities and information dissemination. Principal investigator
on several ongoing projects. Administration and management of the
Energy Institute program.

Employer - New Mexico Solar Energy Institute, New Mexico State
University
Period -~ September 1979 to December 1983
Position - Head, Wind Energy (April 1981 to December 1983)
Acting Head, Wind Energy (July 1980 to April 1981)
Research engineer (September 1979 to July 1980)
Research work in wind energy: wind resource assessment, wind energy
conversion systems design and applications, computer modeling of
wind systems, siting of wind turbines, investigation of utility
interconnection with wind electrical systems, information
dissemination on wind energy, presentations, workshops, and
publications.
Research work in small-scale hydro power: resource and site
assessments, management of a small-scale hydroelectric
demonstration plant in Alamogordo.
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Employer - Energy and Minerals Department, State of New Mexico

Period - May 1978 to September 1979.

Position - Energy consultant ’
Technical review of proposals submitted for fundlng under the
state's Energy Research and Development Program, especially in the
areas of solar, wind, and geothermal; program manager for the
state's geothermal demonstration program; technical assistance and
advice for energy-related projects; review of environmental impact
statements; investigation of the feasibility for siting electrical
power generating stations in south central New Mexico; information
dissemination on energy-related projects.

Employer - Los Alamos Scientific Laboratory

Period - 1975 to 1977

Position -~ Postdoctoral scientist
Research in experimental nuclear physics: particle-induced fission
experiments with Van de Graaf accelerator beam, on-line data
acquisition, data evaluation and interpretation, computer
programming, work with fast electronics, fission detector
development, thin film preparation, publication of research papers,
presentation of papers at local and national meetings.

Employer - Institute for Nuclear Physics, University of Bonn,
West Germany

Period - 1972 to 1975

Position - Staff member
Research in experimental nuclear physics: experiments on the Bonn
isochronous cyclotron accelerator, the 450 MeV proton synchroton,
and the 2 GeV electron synchroton accelerator; work on the
cyclotron beam and beam handling system; construction of a remote
controlled scattering chamber; work with a 3He-gas recycling
system; design and implementation of laboratory learning experience
for students of medicine and pharmacy; supervision of laboratory
courses for 16 students.

Community Involvement:

Fall 1977: New Mexico Solar Energy Association
Work on a computer model to calculate the heat gain and loss of
buildings.

Spring 1978: Community Action Program (CAP)
Preparation of blueprints for a solar-tempered community hall in
Galisteo, New Mexico. Design of a solar water heating system for
the same community hall.

Further Studies:

Independent studies in the areas of solar and wind energy. Attended
three-day short course and workshop on terrestrial photovoltaic energy
systems in Albuquerque, September 1978.

Languages:
Fluent in English, German; studied Latin, French, and Dutch
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Publications:

Schoenmackers, R. 1985. Geothermal applications in remote areas.
Solar applications in remote locations workshop. SOLERAS. Las
Cruces, New Mexico. To be published.

Schoenmackers, R. 1985. The New Mexico direct use geothermal
commercialization program. Sixty-first annual meeting of the
Southwestern and Rocky Mountain Division of the American
Association for the Advancement of Science, Tucson, Arizona. To be
published.

Schoenmackers, R., and Barmett, K. 1983. Tying in to the wind: a wind
energy handbook for New Mexico. New Mexico Solar Energy Insitute:
Las Cruces, New Mexico.

Schoenmackers, R.; Wrasman, B.; Zwibel, H.; and Hinman, G. 1983.
Economics of business investments in renewable energy systems. In
Proceedings of the Eighth IASTED International Symposium, Orlando,
Florida, November 9-11.

Schoenmackers, R. 1983. '"Microcomputer applications for wind energy
measurements." In Proceedings of the American Wind Energy
Association National Conference and Exposition, San Francisco,
California, October 16-19.

Schoenmackers, R. 1983. Microhydro-small but promising. New Mexico
Professional Engineer, 35, 6 (June), 4.

Schoenmackers, R., and Risser, V. V. 1983. "Photovoltaic wind systems
familiarization computer program.”™ In the Proceedings of the
Wind/Solar Energy Conference, Kansas City, Missouri, April 25-26.

Schoenmackers, R. 1983. "SWECS performance data from New Mexico's wind
energy research and demonstration program.'" In Proceedings of the
Energy Sources Technology Conference and Exhibition, Houston,
Texas, January 30 - February 3.

Schoenmackers, R. 1982. A hydroelectric generator for a municipal
pipeline in Alamogordo. In Proceedings of the Fifty-eighth Annual
Meeting of the Southwestern and Rocky Mountain Division of the
American Association for the Advancement of Science, El Paso,
Texas, April 28 - May 1.

Barnett, K., and Schoemnmackers, R. 1981. Wind energy in New Mexico. 1In
Proceedings of the Wind Power Energy Alternative for the Midwest
Conference, p. 87, April 3-4, Rochester, Minn.

Schoenmackers, R., and Barnett, K. 1981. Wind in New Mexico. Wind
Power Digest 22:40.

Schoenmackers, R., and Barnett, K. 1980. The New Mexico wind energy
program. Proceedings of the Western SUN 1980 Solar Update, Salt
Lake City, Utah, September 25-26, 1980.
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Britt, H. C.; Gavron, A.; Goldstone, P. D.; Schoemmackers, R.; Weber,
J.; and Wilhelmy J. B. 1978. Yet more complexity in fission:
barriers for nuclei with N = 150-154. Phys. Rev. Lett. (USA)
40:1010.

David, P.; Debrus, J.; Lubke, F.; Schoenmackers, R.; and Schulze, J.
1978. The fission processes U-238 (o, a'f) at Ea = 50 MeV and
U-235 (d,pf) at E, = 23 MeV and the total kinetic energy release in
fission of exciteg nuclei. Phys. Lett. B (Netherlands) 77B:178.

David, P.; Bachschi, N. M.; Debrus, J.; Kim, U.; Kumbartzki, G.; Lubke,
F.; Mayer, T.; UcKuk, K.; Mommsen, H.; Schoenmackers R.; Speidel,
K. H.; and Stein, G. 1977. Investigation of bremsstrahlung-induced
reactions in nuclei of masses A=27-238 in the end~point energy
range 450 MeV-2.2 GeV. Forschungsber. Landes Nordrhein-Westfalen,
no. 2664, p. 1-100.

Goldstone, P. D.; Britt, H. C.; Schoenmackers, R.; and Wilhelmy, J. B.
1977. Determination of p /4. at 12 to 20 MeV excitation from
evaporation-residue cross sections. Phys. Rev. Lett. 38:1262.

Schoenmackers, R.; Britt, H. C.; Goldstone, P. D.; and Wilhelmy, J. B.
1977. High resolution measurement of the 5.0 MeV sub-barrier
resonance in Pu-240 using the Pu-238 (t, ppf) reaction. Bull. Am.
Phys. Soc. 22:67.

Gavron, A.; Britt, H. C.; Goldstone, P. D.; Schoenmackers, R.; Weber,

J.; and Wilhelmy, J. B. 1977. pn/uf in heavy actinides. Phys.
Rev. ¢ (USA) 15:2238.

Bentheim, F.zu; David, P.; Debrus, J.; Hinterberger, F.; Jahn, R.;
Lubke, F.; Mommsen, H.; Schoenmackers, R.; and Schuller, B. 1976.
Elastic scattering of a-particles on B-10 for Ea = 5-50 MeV. Z.
Phys. A (Germany) 279:163.

David, P.: Debrus, H.; Essen, H.; Lubke, F.; Mommsen, H.; Schoenmackers,
R.; and Sovez, W. 1976. Elastic and inelastic He-4 scattering on
Pb-208, Th-232, and U-234, 236, 238. Z. Phys. A (Germany) 278:281.

Bachschi, N. M.; David, P.; Debrus, J.; Lubke, F.; Mommsen, H.; and
Schoenmackers, R. 1976. Photonuclear reactions in Sc-45 and Cu-nat

induced by 2 GeV bremsstrahlung. Nucl. Phys. A (Netherlands) A
264:493.

David, P.; Debrus, J.; Lubke, F.; Mommsen, H.; Schmitt, E.;
Schoenmackers, R.; and Simons, H. 1976. Fission of U-238
following inelastic «- partlcle scattering at bombarding energy E =
50 MeV. Phys. Lett. B (Netherlands) 61B:158.

David, P.; Debrus, J.; Lubke, F.; Mommsen, H.; Schoenmackers, R. 1976.
Total kinetic energies and mass yield distributions of C£-252
fission fragments. Phys. Lett. B (Netherlands) 60B:445.
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David, P.; Debrus, J.; Lubke, F.; Mommsen, H.; Schoenmackers, R.; and
Stein, G. 1974. Bremsstrahlung induced nuclear reactions with
E,"°% = 450 MeV. Nucl. Phys. A (Netherlands) A 221:145-62.

. 1973. High energy photonuclear reactions. Int. Conf. on

Photonuclear Reactions and Applications Conf-730301-P2, Pacific

Grove, California, March 26, p. 985.

David, P.; Debrus, J.; Kim, U.; Lubke, F.; Mommsen, H.; Schoenmackers,
R.; Soyez, W.; Speidel, K. H.; and Stein, G. 1972. High energy
photonuclear reactions. J. Phys. (France) 33:18.

Reports:
Geothermal low-temperature reservoir assessment in northern Dona Ana
county, New Mexico: final report. New Mexico Energy Research and

Development Institute, NMERDI 2-71-4220. December 1984.

Design and construction of a geothermally heated greenhouse research
facility. New Mexico Energy Research and Development Institute, NMERDI
2-72-4214., August 1984.

Wind generator for solar office complex, Luna Vocationmal Technical
Institute, Las Vegas, New Mexico: final report. New Mexico Energy
Research and Development Institute, NMERDI 2-69-2210. September 1984.

Wind system interconnected with Lea County Electric Cooperative at
Lovington, New Mexico: final report. New Mexico Energy Research and
Development Institute, NMERDI 2-68-2214. August 1984.

Wind system interconnected with Public Service Company of New Mexico at
Deming, New Mexico: final report. New Mexico Energy Research and
Development Institute, NMERDI 2-68-2215. August 1984.

Fuel cells for photovoltaic systems applications. Prepared for the
Naval Civil Engineering Laboratory. June 1984.

Study for hydraulic power recovery from New Mexico water distribution
systems: final report. New Mexico Energy Research and Development
Institute, NMERDI 2-71-4223. February 1984.

Llano Estacado wind generator demonstration project: final report.
Prepared for the New Mexico State Highway Department by the New Mexico
Solar Energy Institute, Las Cruces. July 1983.

Final report: Bonito pipeline study. Prepared for the U.S. Department
of Interior, Bureau of Reclamation. May 1983.

Alamogordo hydroelectric project engineering report. August 1981.

Preliminary design of the Llano Estacado wind energy project. June
1980.
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Report on the technical and economical feasibility for siting electrical
generating plants in the Tularosa Basin. January 1979. Prepared for
and submitted to the lst session of the 34th New Mexico Legislature,
Santa Fe, New Mexico. '

Presentations/Papers:
December 1984. Geothermal resources in New Mexico. Human Ecology
course, New Mexico State University, Las Cruces, New Mexico.

October 1984. The geothermal potential at Holloman Air Force Base.
Holloman AFB, New Mexico.

July 1984. The New Mexico geothermal program. Meeting of the El Paso
Solar Energy Association, E1 Paso, Texas.

September 1982. Wind energy in New Mexico. Tenth Annual NMSEA Life
Technics Conference, Ghost Ranch, New Mexico.

August 1982. The New Mexico wind energy program. Wind Energy Workshop,
Hawaiian Natural Energy Institute, Homolulu, Hawaii.

April 1982. A hydroelectric generator for a municipal pipeline in
Alamogordo. Fifty-eighth Annual Meeting of the Southwestern and Rocky
Mountain Division of the American Association for the Advancement of
Science, El Paso, Texas.

October 1981. Wind energy systems for residential, agricultural, and
small industrial applications. Invited guest lecturer for the Wyoming
Energy Extension Service at Casper, Wyoming.

July 1981. Wind energy. Summer Science Training Program, New Mexico
State University.

April 1981. A small hydroelectric power generator for Alamogordo. Mini
Symposium of the New Mexico section of AAIA at Alamogordo, New Mexico.

February 1981. Micro hydro power. New Mexico Solar Energy Institute.

January 1981. Wind energy technology. E1 Paso Solar Energy
Association, El Paso, Texas.

January 1981. Wind energy applications. Alternative Energy/Appropriate
Technology Training Workshop, Albuquerque, New Mexico.

October 1980. Wind energy. Energy Forum of the Southern Pueblos
Agency, Albuquerque, New Mexico.

September 1980. The New Mexico wind energy program. Western SUN 1980
Solar Update Conference in Salt Lake City.

July 1980. Wind energy. Summer Science Training Program, NMSU.

May 1977. A fission detector for high resolution measurements with the
Q3D. Los Alamos Scientific Laboratory.




6/85

February 1977. High resolution measurement of the 5.0 MeV sub-barrier
resonance in Pu-240 using the Pu-238 (t,pf) reaction. Annual Meeting of
the American Physical Society in Chicago.

Spring 1976. A gas scintillation counter for the detection of fission
fragments. Los Alamos Scientific Laboratory.

Summer 1975. Angular distribution of the fission fragments from the
(a,a'f) reaction on U-236 and U-238. University of Bonn.

Fall 1972. Neutron induced fission of uranium 238. University of Bonn.

Other:
Photography, published in Science, October 13, 1978.

Poster, Wind Energy in New Mexico. Published by the New Mexico Solar
Energy Institute in October 1980.

Fact sheet, Wind Power for Homes. Published by the New Mexico Solar
Energy Institute in August 1983.

Geothermal Energy in New Mexico. Letter to the editor. Published in
New Mexico Business Journal, October 1984,
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uploration geologist, development and srzecution of
exploration programg.

EDUCATION
Mew Mexico State University, graduate student, 1987
Mew Mexico State University, RIS, 19277
New Mexico Military Institute, 1967-1969

[NTERESTS
Exploration geology and geophysicss: geologic mappings
aqueous gecochemisty: geothermics and terrestrial heat
flows and regional geology of the southwestern United
States

Ferformed temperatuwe logging and measurement of heat
flows planned and supervized drilling of temperature
gradient holes: collected and interpreted geochemical
informations developed a COZ-silica g=othermometer for
low—temperature geothermal investigationi: recommended,
directed, and interpreted contract geophysical surveys:
permitted drilling and geophysical surveys with government
agencies: researched geothermal phenomenon in Arizonas
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data bases.

EXFERIENCE
Consulting geoclogisti: Stome and Witcher: Tucson,
Arizomnas 1932-1987.
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Epsilon;s session co—-chairman, geothermal and
hydrothermal systems, Cordilleran section meeting.,
The Geological Society of America., Hermosillo, Mewicos
certificate of appreciation, Arizoma Utility
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Department of Earth Sciences, New Mexico State University.
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Witcher, J. C., Stone, L. and Hahman, W. R., 1982, The
geothermal resources of Arizona: National Geophysical
and Solar-Terrestrial Data Center. National Oceanic and
Atmosphere Administration, in cooperation with the
U.S. Department of Energy and the Arizona Bureau of
Geology and Mineral Technology, University of Arizona,
scale 1:500,000,

FROFESSIONAL AFFILIATIONS
New Mexico Gealogical Society Geological Society of
America Geothermal Resources Council American
Geophysical Union Sigma Gamma Epsilon
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v. 9, no. 4, p. 1-2.

Witcher, J. C., 1980, Geothermal space heating/
cooling: Geo—-heat Utilization Center Guarterly
Bulletin, Oregon Institute of Technology, v. 5,
no. Z, p. 18-20.
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TECHNICAL REFQRTS

Swanberg, C. A., Morgan, F., Stovyer, C., and
Witcher, J. C., 1977, AN appraisal study of the
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University, 76 p.

Witcher, J. C., 1979, A progress report of
geothermal investigations in the Clifton area:




State of Ariz Buresau of Geaology and Mineral

Technology Dpen—-File Report 791k, 1o oo

Witcher, J. C.. 1979, A gecothermnal raconnalssance
study of the San Francisco River between Clifton,
Artzona and Fleasanton. New Mexicol State of

Arizona Bureauw of Geology and Mineral Technology
Open—-File Report, 12 p.

Witcher, J. C.., 1979, Geothermal potential of the
IBM plant site area, Tucson, Arizonarl State of
Afrizona Bureauw of Geclogy and Mineral Technalogy
Open-File Report 79-18. 26 p.
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COMSULTTNG

IBM Corporation
Tucson. AL

Jim Richardson
Healdshbuwrg., CA

Decker lL.and
Tucson, AZ

Manera, Inc.
Fhoenix, AZ

Randy bGose
Silver City, NM

Fhelps Dodge Corp.
Morenci, AL

Geo-Agr—Tech
Tucson, AL

Dr. Randy FKeller, UTEF
and Texaco, Inc.
Advanced Exploration
Division Houston, TX

Safford Federal Frison
Safford, AZ

U.S. Department of Energy
and AZ Solar Energy
Commission Fhoenix, AZ

Trans—-Facific Geothermal
Oakland, CA

assistance in feasibility study
of geothermal space heating and
cooling of the Tucson facility.

suitable geothermal resource for
shirimp aguaculture.

assistance in feasibility study
for geothermal heat in a large
hotel /7apartment complex.

temperature logging of problem
municipal water wells 1n Mesa, AZ.

evaluation of gold properties
and expert testimony in Federal
land condemnation proceedings
(client awarded full claim).

assistance in evaluation of
ground water in the Eagle Creek
and Rlue Range region, Arizona.

suitable resources for greenhouses.

led a portion of a field trip
in the Rio Grande rift, West Texas,
New Mexico.

assistance in feasibility study
of geothermal space heating of
prison.

developed a new COZ-silica
geothermometer.

geothermal lease evaluwation and
recommendation on lease acquisition
or retention.
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RESUME
Name: John P. Whittier
Title: Project Manager

Address: New Mexico State University Energy Institute
Box 3EI
Las Cruces, New Mexico 88003
(505) 646-1747

Education:

B.A., History, St. Lawrence University, 1975

M.A., Technology and Human Affairs, Washington University, 1978
M.B.A. (candidate), New Mexico State University

.
-
-

Experience:
Employer - New Mexico State University Energy Institute

Period - 1982 to present

Position - Project Manager
Buffalo Gourd: Its Potential as an Ethanol and Diesel Fuel Feedstock in
New Mexico. A technical and economic feasibility analysis of growing
buffalo gourd (Curcurbita foetidissima HBK) for production of ethanol and
seedoil.

Use of Saline Water for Buffalo Gourd Production in New Mexico. Buffalo
gourds are being grown for evaluation of plant growth characteristics in
response to different salinity levels.

New Mexico Solar Home Temperature Survey. Forty passive solar homes are
being monitored for maximum and minimum temperatures for a one year
period. Energy performance and thermal comfort characteristics are
compared.

Assessment of Organic Wastes in New Mexico with a Potential for Energy
Production. Preparation of an inventory of organic wastes in New Mexico.
Responsible for program management, data collection, and report
preparation.

Statewide Geothermal Temperature Gradient Hole Drilling Program.
Identification of sites for commercialization of geothermal technology.
Activities include geological and geophysical analysis, regulatory
compliance, and financial evaluation for a variety of private and public
sector clients.

New Mexico Geothermal Commercialization Project, Groundwater Hydrology.
Supervision of project to define the extent of the Las Cruces East Mesa
Geothermal Field. Groundwater tracing technique involving the
measurement of the concentration of naturally occurring uranium isotopes.

An Evaluation of Thermal Remote Sensing as a Low-Cost Regional Geothermal
Exploration Technique in New Mexico. Reponsible for project supervision
and final report preparation. Project evaluated technical and economic
feasibility of using aerial and satellite acquired thermal data for
regional geothermal exploration in New Mexico.
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Preliminary Evaluation of Geothermal Energy Development by the City of
Las Cruces. Several stage project to evaluate techmnical and economic
feasibility of district heating and industrial park heating with
geothermal fluids.

Employer - Xenergy, Inc., Burlington, Massachusetts

Period - 1980 to 1981

Position - Engineer/Economist
Energy Sales Forecasting, Commercial Sector. Creation of an end use
energy consumption data base for the commercial sector. Data base
included floorspace estimates by SIC code, fuel market shares, energy
usage by end use for eight SIC categories and projections of future end
use patterns using computer building simulation. Development of creative
technology/cost relationships for retrofit comservation analysis.

Energy Conservation Feasibility Studies. Evaluation of energy
conservation options for commercial buildings. Projects included
technology review and financial analysis of HVAC, lighting, control
systems, and solar applicatioms.

Commercial and Apartment Conservation Service. Development of Rules and
Regulations for Federal initiative to mandate utility-sponsored energy
conservation programs for commercial sector buildings.

Employer - Lawrence Berkeley Laboratory

Period - 1978 to 1980

Position - Staff Scientist
Appliance Epergy Efficiency Standards, Assistant Principal Investigator
Building Energy Performance Standards, Assistant Principal Investigator
Active Solar Cooling Commercial Readiness Assessment
Distributed Energy Systems in California's Future
Consumer Decision Making

Employer - Consultant

Period - 1976 to 1978

Position - Consultant. Clients included SRI, International (Menlo Park,
California), California Energy Commission (Sacramento, California), the
Missouri Department of Natural Resources (Jefferson City, Missouri), Lawrence
Berkeley Laboratory (Berkeley, California), and DHR, Inc. (Washington, D.C.)

Additional Energy Projects:
Municipal wind, cogeneration feasibility studies, (IPSWICH)
Industrial Technology Trust Fund, (DHR)
Synthetic Fuels Net Energy Analysis, (DHR)
The Potential for Energy Conservation and Renewable Energy Sources:
St. Louis Case Study (SRI)

Areas of Knowledge:
Municipal energy development financing; commercial and residential energy
management; renewable energy technology (geothermal, solar, wind, and
bio-mass) feasibility studies; energy market research, forecasting, and
evaluation; energy policy analysis.
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Professional Societies:

American Association for the Advancement of Science
American Solar Energy Society

Geothermal Resources Council

Publications and Reports: :

Goldstein, B.; Schultz, E.; Lessman, K.; Finkner, R.; DeVeaux, J.; Carr, P.;
Darby, W.; Whittier, J.; 1985. "Technical and Economical Feasibility of
Buffalo Gourd as a Novel Energy Crop," New Mexico Solar Energy Institute,
2-72-4213, Las Cruces, New Mexico

Gross, J.; Cochran, J.; Icerman, L.; and Whittier, J., 1985. "Uranium
Disequilibrium Investigation of the Las Cruces East Mesa Geothermal
Field," New Mexico State University Energy Institute, 2-67-2238(3), Las
Cruces, NM. : -

Inglis, M.; Budge, T.K.; and Whittier, J., 1985. "An Evaluation of Thermal
Remote Sensing as a Low-Cost Regional Geothermal Exploration Technique in
New Mexico," New Mexico State University Energy Institute, 2-71-4221,
Las Cruces, NM.

Goldstein, B.; Lansford, R.; Whittier, J.; Creel, B. J.; Mapel, C.; Icerman,
L. "An Assessment of Organic Wastes in New Mexico with A Potential for
Energy Production." New Mexico Solar Energy Institute, 2-71-4237, Las
Cruces, New Mexico, 1984.

Meier, A. K., and Whittier, J. '"Consumer Discount Rates Implied by Purchases
of Energy-Efficient Refrigerators." Energy, 8, 957-62, December 1983.

Icerman, L., and Whittier, J. A Preliminary Evaluation of Geothermal Energy
Development by the City of Las Cruces. New Mexico State University
Energy Institute, Las Cruces, NM, November 1983.

Icerman, L., and Whittier, J. 'Leasing of Public Lands for Direct-Use
Geothermal Energy Projects." Geothermal Resources Council Bulletin, 12,
November 1983.

Whittier, J., and Icerman, L., 1983. '"Leasing of Federal Surface Lands for
Direct-Use Geothermal Energy Developments." New Mexico State University
Energy Institute, 2-67-2238 (1), Las Cruces, NM.

Whittier, J., 1982. Energy Conservation Study of the Massachusetts Bay
Transportation Authority. MBTA Advisory Board, Boston, MA.

Meier, A., and Whittier, J., 1982. '"Consumer Purchases of Energy Efficient
Refrigerators and Implied Discount Rates." LBL-14924, Lawrence Berkeley
Laboratory, Berkeley, CA.

Whittier, J.; Goldish, J.; and Michaels, H.; 1981. Development of an Energy
End Use Data Base for the Commercial Sector: New England Electric
System. Xenergy, Burlington, MA.

Yen, W. S.; Chambers, D. M.; Elliott, J. F.; Whittier, J. P.; Schnoor, J. J.,
and Blachman, S.; 1980. A Program Planner's Guide to Geothermal
Development in California. Lawrence Berkeley Laboratory, Berkeley, CA.
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Whittier, J., 1979. Appliance Energy Use. Lawrence Berkeley Laboratory,
Berkeley, CA.

Levine, M. and Whittié}; J., 1978. The Potential for Energy Conservation and
Renewable Resources: _St. Louis Case Study. SRI, International, Menlo

Park, CA. i

Whittier, J., 1978.6"BE§efit-Co§§ Analysis of Small-Scale Wind Machines in
California. California Engzgy Commission, Sacramento, CA.

Whittier, J., and Fisher, W., 1977. Solar Energy in Missouri. Missouri
Department of Natural Resources, Jefferson City, MO.

Whittier, J.; Fisher, W,;,agdeﬁ%kiewicz, W.; 1977. "Energy Conservation

’

Through Mandatory ByjiIding Codes: The Potential for Missouri."

——t TelT.

Proceedings Ef_thénzfﬁrAnngalfUMR-DNR Conference on Energy, Rolla, MO.

Whittier, J., 1977. Energy Conservation in Missouri. Unpublished Master's
thesis, Washington University, St. Louis, MO.
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STATEWIDE GEOTHERMAL ENERGY PROGRAM FOR NEW MEXICO

Reprogramming of Funds under
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Background

A request for reprogramming of funds under U.S. Department
of Energy (DOE) Grant No. DE-FG07-84ID12546 was submitted by the
New Mexico Energy Research and Development Institute in November
1985 to make funds available to carry out three new program
opportunities: (1) resource mapping; (2) reservoir hydrology:
and (3) engineering assistance. Verbal approval from DOE was
received for the work proposed in principle under items (1) and
(2). The engineering assistance activities were judged to not be
an appropriate reprogramming of funds.

In response to the request made by DOE, this addendun,
submitted by the New Mexico Research and Development Institute
(NMRDI), contains a more detailed work plan associated with the
reservoir hydrology activities suggested and approved in princi-
ple earlier. Also included is a proposed revised budget and
resumes of the individuals who will carry out the work on a day-
to-day basis. A 1l2-month no-cost extension of the performance
period for Grant No. DE-FG07-84ID12546 is requested to cover

fully the proposed work period for the reprogrammed activities.

Reservoir Hydrology

Introduction

The Animas Valley is located in Hidalgo County in southwest-
ern New Mexico. This area has been known to contain anomalously
high subsurface temperatures for many years and was designated as
a Known Geothermal Resource Area (KGRA), with the name of Light-

ning Dock, by the U.S. Geological Survey in 1974. Three commer-




cial users of the geothermal resources are presently in place.
Numerous temperature gradient wells have been drilled in the
Valley in an effort to define the extent of the resource base.
Fourteen shallow production wells have been drilled to support
the commercial users, 12 of which are currently accessible. The
anticipated rapid expansion of commercial direct-use applica-
tions in the Animas Valley area forms the basis for concern
regarding the near-surface hydrology of the intermediate tempera-
ture reservoir and the relationship between this resource and the
potential electrical-grade resource known to exist at only
slightly greater depths.

An electrical-grade geothermal prospect 1is located at the
Lightning Dock Geothermal, Inc. (LDG) leases in the Animas Val-
ley. These leases originally were farmed to AMAX, Inc. In turn,
the exploration operations conducted to date were directed by
Steam Reserve Corporation (SRC), a wholly-owned subsidiary of
AMAX. A deep exploratory well to 7,100 ft was completed by SRC
in February 1985 at a cost of about $1.45 million. Because the
well failed to flow live steam, together with lack of progress in
other areas, AMAX discontinued geothermal operations, reverting
the leases to the original owner.

The exploratory well (55-7) produced evidence of 300 °©

F
fluids producible from depths shallower than 2,000 ft. Geophysi-
cal logs indicate substantial production rates are possible from
the fractured formation at 1,350 to 1,650 ft. The deepest of

the production wells in the general vicinity used for space

heating is completed to 550 ft and produces 245 °F fluid.




A thorough and systematic evaluation of the reservoir hy-
drology has not been performed for the local geothermal anomaly.
Accurate evaluations of disposal or re-injection options, produc-
tion drawdown rates, and reservoir life are yet to be made and
have an important impact on well completion designs. Likewise,
no data are available from the existing production wells on
drawdown, recharge, or other facts needed to establish safe
formation yield information.

The first known study of the hydrology of the Animas Valley
was performed by Schwennesen (1918). A recent comprehensive
study of the local geology, including some hydrologic data and
interpretations, has been prepared by O'Brien and Stone (1984).
The boundaries of a thick saturated interval of unconsolidated
sediments were postulated by this work on the basis of hydrologic
data, seismic refraction profiles, gravity data, geology, and
well logs. Recharge to the groundwater system in the valley
occurs from irrigation return flow, underflow from adjoining
basins, and precipitation. Irrigation return flow, as inferred
from water level fluctuations by Reeder (1957), is a small con-
tributor to the total recharge. Underflow is not well quanti-
fied. The annual precipitation of approximately 10 inches in the
lower Animas Valley does not add significant quantities of water
to the groundwater system, while rainfall in the upper Animas
Valley and on the adjacent mountainous areas does contribute in a
major way to the groundwater system (Reeder, 1957). -

Transmissivity values of 22,000 to 246,000 gal/d-ft with an

average value of 50,000 gal/d-ft are reported by Reeder (1957).




Summers (1967) analyzed water level changes and pumping rates in
the lower Animas Valley and determined to the average 1local
transmissivity to be 61,700 gal/d-ft.

Hydrological evaluations by O'Brien and Stone (1984) of the
entire Animas Valley provide regional background data but, unfor-
tunately, were based primarily on records in the public domain of
shallow irrigation wells of high water quality, few of which
exhibit any evidence of a thermal anomaly. In contrast, the area
of T24S, 19W, Section 7 has a pattern of shallow anomalously warm
wells with temperatures near to above the boiling point of water.
Summers (1967) suggested that this localized high-temperature
regime was the result of dilution of very high temperature reser-
voir fluids by shallow, cold groundwater moving north at a fairly
rapid rate past a stationary heat source.

Koenig and Gardner (1974) concluded that an intrusive heat
source is present, with heat leakage being guided by faults in
the basin area. Intersections of thrust faults at depth with
younger faults may serve to control the reservoir. Layered,
fractured sedimentary and volcanic rocks away from the crystal-
line bodies constituting the basin-bounding mountain ranges
should be the host for the thermal anomaly (Koenig and Gardner,
1974).

A detailed mathematical model of the hydrological conditions
of the Animas Valley, including information obtained from a
number of geothermal investigations, was prepared with the sup-
port of DOE by Hawkins and Stephens (1982). Unfortunately,

changes in the agricultural practices in the Valley since 1982




may well have made the results of this study to a large extent of
historical value only.

Research Design

A comprehensive hydrological survey is proposed, which will
map the boundaries of the geothermal anomaly by means of water
levels, water chemistry, and temperature. New data collected
over a continuous l2-month period will be analyzed in the context
of the large quantity of proprietary data available from prior
AMAX and Steam Reserve Corporation work. These latter data are
available to the proposed research tean. Results from the syn-
thesis of the existing secondary data in the public domain, the
primary data to be obtained as part of this project, and the data
previously held as confidential will be used for the interpreta-
tions of the hydrological conditions in the Animas Valley.

Work Plan

The proposed work will be conducted as five major tasks.
The results of each of these tasks will be synthesized to provide
a detailed hydrological assessment of the Animas Valley focused
on the known geothermal anomaly in the area.

Task 1: Review and Evaluate Existing Hydrological Data.

All data and reports available in the public domain will be
acquired and evaluated. The types of information available
include regional geological and hydrological reports from the
U.S. Geological Survey and the New Mexico Bureau of Mines and
Mineral Resources. Public domain data will be reinterpreted
using the now available, but previously proprietary, data, which
include significant data on subsurface conditions and data from

Well 55-7.




In the study area, detailed water chemistry énalyses, ten~
perature surveys, or hydrographic data are available for about 60
irrigation wells. 1In addition, proprietary water chemistry and
temperature surveys have been completed for 12 shallow geothermal
wells. Detailed drawdown analyses have not been performed to
determine the drawdown due to geothermal fluid extraction or to
determine any potential communication between geothermal and
irrigation wells. Temperature, mineral content, and water level
have not been evaluated systematically for these 72 wells.

Task 2: Field Wwork. The field work will be based on a

representative sample of the 72-well population. Well selection
will be based on a review of available data and a sampling dis-
tribution to assure areal coverage. A total of nine irrigation
wells and three geothermal wells will be used as controls for the

e \ PP
field work.<fﬁ;;;urEEfEE§/an%fsamplg; will be acquired at 1least
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monthly for each of these 12 wells.//Datalﬂlll be evaluated to
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determine seasonal effects in all four seasons, which encompass a
full range of values for irrigation, precipitation, and geother-
mal use.

Task 3: Water Quality Analysis. Based on a review of data

compiled in Task 1, nine candidate irrigation wells and geother-
mal wells will be selected for initial analysis. Two of these
irrigation wells and three geothermal wells will be sampled and
analyzed during each of the remaining three climatic seasons.
All of the primary data collected (i.e., 27 data points) will be
interpreted in the context of the existing proprietary data base

containing more than 60 complete chemical analyses.




Task 4: Temperature Surveys. A precision temperature

survey will be run on each of the 12 shallow geothermal produc-
tion wells on a monthly basis. Two of the 14 shallow production
wells are currently unaccessible.

Task 5: Hydrograph Surveys. For a minimum of two of the

irrigation wells and for two of the geothermal wells, precision
drawdown measurements will be taken on a minimum of a monthly
basis. A stainless steel drawdown tube will be inserted in each
well. The tubing will be charged with nitrogen, and the water
depth will be measured using a high-precision Heise gauge. Where
accessible, water-level measurements will be made for other
sample irrigation wells.

Deliverables

A detailed final technical report will be prepared for
submission to DOE. The report will describe all data tables,
charts, methods of research, and data reduction. The report will
also discuss interpretations of the hydrological information. A
complete bibliography of data sources and references will be
included in the report. The proprietary data made available by
Lighting Dock Geothermal to this project will also be made avail-
able as part of the final technical report.

Research Staff

Roger Bowers, Vice President of Lighting Dock Geothermal,
will supervise and conduct the work related to geothermal evalua-
tions and analysis. Mr. Bowers is a widely recognized geologist
in the geothermal energy community. He has served as the Geo-

thermal Program Manager for Hunt Energy Corporation for the past




12 years. Mr. Bowers directed the extensive geothermal explora-
tion effort by Hunt Energy Corporation in Dona Ana County, New
Mexico, in 1982-83. Mr. Roy Cunniff, President of Lightning Dock
Geothermal, will supervise and conduct the engineering aspects
of the evaluation and analysis. Mr. Cunniff was <the Project
Engineer for the highly successful New Mexico State University
Campus Geothermal Project. That project included drilling a new
production well, an observation well, and a new disposal well.
As Project Engineer for the San Bernardino geothermal system, Mr.
Cunniff was responsible for the drilling program, in which two
deep gradient wells of 1,380 and 1,985 ft were drilled and one
new production well was completed in early September 1984. Mr.
Cunniff also was the head of the engineering team that conducted
a reservoir assessment of the Radium Springs, New Mexico, geo-
thermal field in May 1983 (see attached resumes). A senior
consulting hydrologist will be hired to provide the research team
with the necessary hydrology experience. This individual will
assist in the design and execution of the entire research pro-
gram, with his or her efforts concentrated on Tasks 2, 3, and 5,
as well as on the synthesis and interpretation of the data in the
final technical report. Discussions have been initiated with a
number of qualified hydrologists; however, the selection process
has not yet been completed.

Company Profile

Lightning Dock Geothermal, Inc. was founded as a partnership
in early 1986 to purchase the federal geothermal lease and Well

55-7 in the Animas Valley. ©Under the terms of the Partnership




Agreement, the General Partner is Roy Cunniff. The other part-
ners are Oliver Grace, President of Geothermal Properties, Inc.,
a New York company; Ronald Barr, President of Yankee Petroleum of
Tulsa, Oklahoma, which among other assets owned a substantial
share of the producing geothermal steam field at Steamboat Hot
Springs, Nevada; and Roger Bowers.

The firm is in process of incorporation in New Mexico. Roy
cunniff has been designated President, Roger Bowers has been
designated Vice-President, and Ronald Barr has been designated
Secretary-Treasurer. Oliver Grace has been designated a board
member. These four principals sit as the Board of Directors.

Company Contribution

Lightning Dock Geothermal will contribute $48,750 of direct
expenditures to further the work proposed (see attached letter).
These funds will support the completion of a site-specific geo-
logical and engineering feasibility analysis for electrical~grade
geothermal energy development in the Animas Valley. The geologi-
cal and geophysical evaluations will include previously proprie-
tary data from a series of 63 shallow (i.e., 100-meter) and four
intermediate-depth (i.e., 300-meter) temperature gradient wells.
Included also will be a reinterpretation of studies previously
conducted in the Animas Valley that are in the public domain.
The engineering analysis will include detailed site-specific
assessments of alternative binary-cycle wellhead electricity
generation systems designed for use in the Lightning Dock geo-
thermal area. Evaluations of performance, reliability, costs,

and efficiency for equipment provided by competing manufacturers




will be included. The analysis will also evaluate geothermal

effluent disposal options.

Program Organization

Larry Icerman, NMRDI Acting Director, will continue to serve
as the Principal Investigator of the revised research program.
Dr. Icerman has been actively involved in geothermal energy
development in New Mexico since 1980 and has been Principal
Investigator for more than 20 geothermal research, development,
and commercialization projects valued at over $1.5 million. He
has extensive management and field experience in geothermal
drilling programs in New Mexico and is the editor, co-editor,
author, or co-author of more than 30 papers and reports on geo-

thermal energy exploration and development.

Program Duration

A 12-month period is proposed to conduct the reprogrammed
work plan. This schedule will allow adequate time to prepare a
contract for the reservoir hydrology work, to complete the pro-
posed analysis and field activities, while still leaving suffi-
cient time to interpret and report on the results. A 12-month
no-cost time extension for the performance period of Grant No.
DE-FG07-841ID12546 is requested from September 30, 1986, to Sep-
tember 30, 1987, in order to complete the reprogrammed research

plan.

Deliverables

-10-




The results of all of the work conducted underTGrant No. DE=-
FG07-84ID12546 will be reported on in the form of a comprehensive
final technical report. This report will be edited by Larry
Icerman. Public dissemination of the information will be provid-
ed through the established NMRDI information dissemination pro-
gram. This effort distributes approximately 5,000 copies of

research and development reports annually.

Budget

The revised budget detail outlines the commitment and expen-
diture of funds under this addendum. Substantial administrative
costs will be borne by NMRDI. The State of New Mexico considers
administrative costs to be a contribution not a match. The
monies provided by Lightning Dock Geothermal for the preparation
of the geological and engineering feasibility study are also

considered to be a contribution.
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Administration

Personnel Services, Benefits,

Budget Summary

Revised Work Plan

(Second Addendum)

DOE

$10,500

Travel, Supplies, Telephone,

Copying, Mailing

Report Preparation and
Publication

Contractual Programs

NMSU geothermal well
Resource mapping
Reservoir hydrology
Moderate-to-intermediate
temperature reservoir
characterization (NMSU
well contingency funds)

Subtotals
Total Program Costs
DOE Funds
State Contribution
Administration and
Report Preparation
Cost Waiver
Contractual Programs

Lightning Dock Geothermal
Contribution

Total Contributions

2,000

19,970
30,000
47,500

-0-

$109,970

-13~-

NMRDI EMD

$6,500 $1,000

500 -0~
-0- -0-
25,000 -0~
-0~ -0-
-0- -0~

$32,000 $7,000
$241,720

$109,970

$ 8,000

$ 75,000

$ 48,750

$131,750

NMSU

$50,000

LDG

-0-
-0~
$48,750

-0-

$48,750
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Lightning Dock
Geothermal
Inc.

June 23, 1986

Larry lIcerman, Director

New Mexico Research and Development Institute
1220 South St. Francis Drive

Pinon Building, Room 358

Santa Fe, New Mexico 87501

Dear Larry,

Forwarded in response to your request of June 20, 1986, is
our pledge of financial contributions to this project.

As we have proposed, we will provide contributions of work
and services valued at $48,750. This expenditure includes office
expenses, costs for the equipment to perform detailed temperature
and hydrological surveys, travel and subsistence, and
professional staff time. These cost elements will be expended to
prepare the detailed engineering and geological feasibility
report to accompany the proposed hydrological study.

In addition, we will provide an indirect contribution
consisting of our annual lease rental of %5,200, and our Federal
Lease Bond of $10,000. Our total contribution to this project
has a value of $63,950. '

We understand that the Federal contribution to this project
is our proposed budget of $ 47,040.

Thank you for your continued interest and support. I hope
this letter meets your requirements.

Sincerely, )

Roy A. Cunniff,
President




Roy A. Cunniff

EDUCATIONAL BACKGROUND

M.S. in Mechanical Engineering, New Mexico State University, Las Cruces, New
Mexico. (Major Interest: Alternative Energy) 195%9-61.

B.S. in Chemical Engineering, University of Colnrado, Boulder, Colorado, with
minor in Business, 1952-57.

U.S. Army War College, Carlisle Barracks, Pennsylvania. Course work equiva-
lent to MA 1975-76.

Defense Management School, Monterey, Califormia, 1971.

U.S. Army Command and General Staff College, Ft. Leavenworth, Kansas, 1967-68.

EXPERIENCE

October 1985 - Present: Senior Design Engineer for geothermally heated dehy-
dration plant, Animas, New Mexico. Work includes designing geothermal systeam
(245 - 280 °F), dehydration and support buildings, and all related facilities.
Project is $850,000 construction project.

May 1985. - Present: Project Director and Senior Engineer for the Raton Cogen-
eration Project, which includes designing the steam power plant modificatioms,
building retrofit, and the hot water distribution system to servxce the District
Heating System.

March 1985 - Present: Senior Design Engineer for a geothermally heated research
greenhouse on NMSU campus. Project cost is $500,000, and includes wells, green-
house heating and cooling, site work, buildings, greenhouse structure, controls,
and environmental considerations.

February 1985 - Present: Project Director and Senior Engineer for a design
project to design construction retrofit of eighteen Ccunty of San Bermardino
buildings for geothermal usage. Project cost is §1.2 million.

July 1983 - Present: Principal Investigator for a $200,000 project to drill a
deep (1500 feet) geothermal test well on the NMSU Campus. Work includes a
comprehensive program of water chemistry analyses, electrical resistivity,
conductivity, soil gas analyses (helium) and reflection seismic surveys,
together with the design and supervision of the test drilling. Well currently
is 975 feet deep. Drilling to resume in March, 1986.

May 1983 - Present: Principal Investigator and Consultant to Hunt Energy
Corporation for a $200,000 project to conduct controlled test pumping, reservoir
engineering, and environmental assessments of a moderate temperature geothermal
resource (225°F) at Radium Springs, New Mexico.




Roy A. Cunniff Resume (Continued)

December 1982 - October 1984: Project Engineer and consultant to the City of
San Bernardino, California for a $5.3 million geothermal direct use project.
Work included preparing S-year Dispcsal Plan for fluoride-laden geothermal
effluent, as well as designing and drilling geothermal wells. Work also
included designing geothermal retrofit for some 60 buidings, and pipeline sys-
tem totalling 50,000 feet of pipeline.

February 1979 - June 1983: Project Director and Chief Project Engineer on a
project to design and construct a geothermal direct use system on the NMSU
campus to heat 30 buildings. Work involved establishing a new geothermal field,
and installing a system to use the geothermal emergy. Project cost was
$1,570,000. Construction started 1 July 1981, and was completed in Fébruary
1982, followed by one year of monitoring. Project includes wells, pumps, heat
exchangers, 4 miles of pipeline, and hot water storage tank. Project selected
for National Award for Energy Conservation, 198S5.

June 1978 - Present: Geothermal Engineering Group Leader, Physical Science
Laboratory, working on DOE Regional Geothermal Assessment Program, DOE Contract
ET-78-5S-07-1756. Work entailed analysis of engineering, geophysical, and
economic aspects of geothermal energy in ten U.S. western states. From this
work, a sophisticated computer simulation program was developed which permits
the engineering/economic assessment of geothermal energy for electrical,

direct use, and desalinization projects in more than 2,000 different applica-
tions. : :

September 1977 - March 1978: Senior Mechanical Engineer for Lockheed Elec-
tronics Company at White Sands Test Facility in R&D programs for Space Vehicle
engines. Includes working experience with hypergolic fluids, cryogenics, heat
exchangers, high pressure helium, nitrogen, steam, and ultra clean fluids.

1976-77: Project Manager 113 Personnel Carrier, U.S. Army Tank Automotive
Command, Warrem, Michigan. Supervised 35 logistics, R&D and financial per-
sonnel. Overall administrative Control of $450,000 operating budget. Admin-
istered contracts with average annual expenditures of more than $300 million,
to more than 220 separate firms. Established and administered R&D program of
$12.0 million. Work required preparation of frequent progress reports and
oral briefings. Daily contact with senior government officials and business
representatives. Prepared detailed cost analyses to study alternatives to
comprehensive system changes.

1957-77: Active US Military Service, with assignments ranging from company
commander thru battalion commander, and leadership and management experience

at all levels of staff and command. Specialties were US Department of Army .
Project Manager's Program, and Logistic Officer's Program. Assignments empha-
sized engineering and financial management skills.

SYNOPSIS -

25 years R&D as engineer and middle manager on geothermal systems, missile
systems, infra-red suppression, high altitude simulation for rocket engines,
instrumentation, heat exchangers, hypergolic and cryogenic¢ fluids, thermal

effects of solar radiation. Work included test planning, test conducting,
report preparation..
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RECENT PUBLICATIONS

Geothermal Potential Applications for the Rocky Mountain Basin and Range.
Region, Draft Special Data Report, Roy Conniff, C.R. Rac, Patrick 0'Dea,
John Perkins, Gary Glazner, Michael Shales, & Roy Heath, New Mexico State
University, June, 1979, NMEI 10-6.

Geothermal Potential of Montana, an Economic Alternative to Conventional
Energy., Roy Cunniff, C.R. Rao, Kenneth Nowotny, Gary Glazner, Keith Brown, New
Mexico State University, July 1979, NMEI 10-7.

Geothermal Market Penetration Assessment for Coloradé, New Mexico, Montana,
Roy A. Cunniff and C.R. Rao, New Mexico State University, July, 1979, NMEI
30-2.

Geothermal Prospects for Urban Development Action Grants UDAG, Roy A. Cunniff,
Gary Glazmer, Patrick O'Dea, Dave Gose, Mark Houldsworth, Michael Shales, Roy
Heath, Steven Bybee, September, 1979, NMEI 30-3.

Geothermal Prospects for Border Counties in New Mexico and Arizona, Roy A.
Cunniff, Gary Glazner, Mark Houldsworth, Patrick O'Dea, Michael Shales, Roy
Heath, October, 1979, NMEI 30-4. ‘

Geothermal Energy for Residential, Commercial, Industrial Users - A Computer
Simulation Model - BTHERM, Roy A Cunniff, Gary Glazner, and Mark Houldsworth,
1979, NMEI 30-5.

Geothermal Prospects for Lemmon, South Dakota, Roy A. Cunniff, Gary Glazner,
Mark Houldsworth, NMEI 30-6.

Data Report Sample NMEI Data Formats, Roy Cunniff, et al., September, 1979,
NMEI 30-7.

NMEI Presentation to Jackson Hole Conference, Roy Cunniff, et al., September,
1979, NMEI 30-8.

Increased Investment Tax Credits on Geothermal Development, Roy Cunniff, et
al., October, 1979, NMEI 30-9.

Geothermal Potential Direct Use Rocky Mountain Basin and Range 10 States, Roy
A. Cunniff, Gary Glazner, Pat O'Dea, April, 1980, NMEI 30-21.

User's Guide to Btherm, Roy Cunniff, et. al., May, 1980, NMEI 30-22.

Geothermal Potential of White Sands Missile Range, New Mexico, a Geophysical,
Engineering and Economic 4nalysis, Roy A. Cunniff, Chandler Swanberg, Keith
Brown, New Mexico State University, 28 March 1980, NMEI 57.

New Mexico State University Campus Geothermal Demonstration Project (an Engineer-
ing Construction Design and Economic Evaluation) Final Technical Report, Roy
A. Cunniff, et al, NMSU, July 1981.

New Mexico State University Geothermal Production Well Completion and Testing,
Technical Completion Report, Roy A. Cunniff, et al., NMSU, September 1981.
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Geothermal Well Driller's Guide, in press for New Mexico Energy and Minerals
Department, Roy A. Cunniff, PSL, September 1981.

New Mexico State Universitv Geothermal Reinjection Well Completion and Testing,
Technical Completion Report, Roy A. Cunniff et al., February 1983.

Feasibility of Geothermal Direct Use Application in San Bernardino, Roy A.
Cunniff et al., February 15, 1983.

New Mexico State University Geothermal Demonstration Prqigq; Final Report, in
press for the U.S. Department of Energy and New Mexico Energy and Minerals
Department, Roy A. Cunniff et al., June 1983..

. Geothermal and Cogeneration Feasibility Analysis for Loma Linda, California,
Roy A. Cunniff, Physical Science Laboratory, New Mexico State University,
November 198S5.

RPSC Cogenerated Heat for Phase I and Phase Il Customers, Roy A. Cunniff,
Physical Science Laboratory, New Mexico State University, October 1985.

Geothermal Feasibility AnalySis for County of San Bernmardino Jail Center Complex,
Roy A. Cunniff and Prasan Chintawongvanich, Physical Science Laboratory, New
Mexico State University, October 1985.

Special Report, Disposal of Geothermal Water Containing Elevated Fluoride Levels,
San Bernardino, Califormia, Roy A. Cunniff, Physical Sciencs Laboratory, New
Mexico State University, March 1984.

Special Report, Environmental Assessment of Geothermal Water Disposal at Radium
Springs, New Mexico, Roy A. Cunniff, Hunt Energy Corporation, May 1984.

Special Report, Potential Treatment Methods for Fluoride-Laden Ground Water Campus

Crusade for Christ, Arrowhead Hot Sorings, California, Roy A. Cunniff, July 198S.

Computer Simulated Turbine Generators (PWRPC), Prasan Chintawongvanich, Roy A.
Cunniff, Physical Science Laboratory, New Mexico State University, May 198S.

Geothermal Feasibility Analysis for County of San Bernardino Government Complex,
San Bernardino, Califormia, Roy A. Cunniff, Prasan Chintawongvanich, Physical
Science Laboratory, New Mexico State University, April 1985.

NMSU Geothermal Exploratory Well DT-3, Interim Completion Report, éoy A.
Cunniff, Prasan Chintawongvanich, Physical Science Laboratory, New Mexico
State University, January 198S.

NMSU Geothermal Demonstration Project, Roy A. Cunniff, Prasan Chintawongvanich,
Geothermal Resources Council Transactions, Vol. 7, 1984.




ROGER L. BOWERS
701 Sanford Court
Arlington, Texas 76012

PROFESSIONAL EXPERIENCE

1975 to present: HUNT ENERGY CORPORATION, Dallas, Texas

1973

June 1983 to present: Manager of Geothermal Department.
Responsible for all geothermal exploration and development
programs. Duties include management of geotechnical ’
exploration surveys, technical and economic evaluation of
prospects, department budget and staff. Coordinate all
geothermal programs with other company departments such as
land, legal, tax, and accounting. Directly involved in all
contract and agreement negotiations, marketing, leasing, and
government liaison for geothermal. Also supervise and/or
advise all non-geothermal company projects involving alternate
energy sources and hydrology.

September 1979 to June 1983: Senior Geothermal Geologist.
Responsible for all geothermal exploration operations and
prospect evaluation. Duties included direct supervision of
department staff, planning and managing of all geological,
geophysical, and geochemical exploration surveys, and survey
data evaluation and interpretation. Developed company
geothermal deep drilling programs, government-required plans
of operation for environmental protection, and permitted and
coordinated all geothermal wildcat drilling. Also initiated
and supervised transition of geothermal records and data to
computer systems.

October 1975 to September 1979: Staff Geothermal Geologist.
Responsible for field exploration surveys, data acquisition,
and interpretation. Duties included planning of exploration
surveys, permitting, supervision of contracted field crews,
and data reduction and interpretation. Involved in all
aspects of geothermal surveys including geologic mapping, heat
flow (temperature gradient drilling), electrical resistivity,
magnetotellurics, gravity, magnetics, seismic, soil mercury
and geochemistry.

to 1975: HUNT OIL COMPANY, Dallas, Texas

March 1975 to October 1975: Staff Geologist.

Responsible for reconnaissance geological and geophysical
evaluation of geothermal prospects in the western United
States. Geothermal department was transferred from Hunt 0il
Company to Hunt Energy Corporation in October 1973.

January 1973 to September 1974: Assistant Photogeologist.
Part-time employment while in graduate school. Duties
included geologic interpretation of air photos and compilation
of photos into geologic maps for the Overthrust area in
western Wyoming. Involved in regional studies for geothermal
resources from December 1973 to September 1974,
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EDUCATION
1971 to 1975: UNIVERSITY OF TEXAS AT ARLINGTON, Arlington, Texas

1973 to 1975: Graduate School. Received Master of Science
Degree in Geology, May 1975. '
Emphasis: Sedimentary petrology and diagenesis.
Minor: Physics.
Thesis: Petrography and Petrogenesis of the Alibates Dolomite
and Chert (Permian), Northern Panhandle of Texas.
Scholarships, Awards:
American Association Petroleum Geologists: Research Grant,
Dallas Geological Society: Scholarship Award, 1974-73.
Sigma Xi: Research Grant.
Sigma Xi: OQutstanding Student Research Award, UT Arlington.

1971 to 1972: Received Bachelor of Science Degree in Geology,
December 1972. :
Minor: Physics.

1969 to 1971: Active Duty, U.S. Army, Field Artillery.

1963 to 1969: UNIVERSITY OF UTAH, Salt Lake City, Utah.

Major: Geology.

Emphasis: Mineralogy and paleontology.
Minor: Physics.

PROFESSIONAL AFFILIATIONS

American Association of Petroleum Geologists (EMD charter member).
Geothermal Resources Council (President of D/FW Section, 1979-80).
Sigma Xi, The Scientific Research Society of North America.
Society of Mining Engineers.

Oregon Registered Geologist #465.

PUBLICATIONS

Scott, R. W., R. L. Bowers, and others, 1973, Benthic community
succession in a Cretaceous carbonate to shale transition:
Abstracts with Programs, 1973 Annual Meetings, The Geological
Society of America, vol. 5, no. 7, p. 801.

Bowers, R. L., and D. F. Reaser, 1974, Local chert occurrence in
Alibates Dolomite, Alibates National Monument and vicinity,
northern Panhandle of Texas: Abstracts with Programs, 1974
South-Central Meetings, The Geological Society of America,
vol. 5, no. 2, p. 96.
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PUBLICATIONS (continued)

Bowers, R, L., and D. F. Reaser, 1975, Replacement chert in the
Permian Alibates Dolomite, Panhandle of Texas: Abstracts with
Programs, 1975 Annual Meetings, The Geological Society of
America, vol 7, no. 7, p. 1005.

Bowers, R. L., 1976, Petrography and petrogenesis of the Alibates
dolomite and chert (Permian), northern Panhandle of Texas:
Petroleum Abstracts, October 2, 1976, vol. 16, no. 40, p.
1470. : -

Sanford, R. M., R. L. Bowers and J. Combs, 1979, Rio Grande rift
geothermal exploration case history: Elephant Butte prospect,
south central New Mexico: Geothermal Resources Council
Transactions, 1979 Annual Meeting, vol. 3, p. 609-612,.

Sibbett, B, S., J. Zeisloft and R. L. Bowers, 1982, Geology of
MacFarlane's Spring thermal area, Nevada, Geothermal Resources
Council Transactions, 1982 Annual Meeting, vel. 6, p. 47=50.

Swanberg, C. A., and R. L. Bowers, 1982, Downward continuation of
temperature gradients at MacFarlane's Hot Spring, northern
Nevada, Geothermal Resources Council Transactions, 1982 Annual
Meeting, vol 6, p. 177-180. (Best Paper Award, 1982 Annual
Meeting, Geophysics section)



New Mexico Energy Research and Development Institute

DIRECTOR
Larry Icerman

November 27, 1985

Ms. Peggy Brookshier

U.S. Department of Energy
Idaho Operations Office
550 Second Street

Idaho Falls, Idaho 83401

Re: Reprogramming of funds under Grant No. DE-FGO7-8UID12546
Dear Ms. Brookshier:

Pursuant to several informal discussions with Duncan Foley,
please find enclosed two (2) copies of a proposed plan for repro-
gramming some of the funds under the above grant. This redirec-
tion is necessary because successfully executing the current work
plan was predicated on the existence of a healthy geothermal
exploration industry in New Mexico and elsewhere. As I am sure
you are aware, the geothermal energy industry is in severe eco-
nomic¢ turmoil which has made the acquisition of matching funds
for drilling programs a scarce commodity.

The enclosed revised workplan retains a focus on collecting
and analyzing resource information from new test holes; however,
an effort to package data from existing boreholes in a format of
interest to recently reorganized geothermal energy firms that may
wish to acquire a lease position in New Mexico at some time in
the future has been added. A small effort is directed toward
potential geothermal energy project developers who may ultimately
encourage the resource development community to be more active in
the future.

As in the past, the State of New Mexico, through the New
Mexico Energy Research and Development Institute, the New Mexico
Energy and Minerals Department, and New Mexico State University,
has pledged substantial ($93,000) financial resources as a con-
tribution to the proposed work plan. These funds represent an
additional $20,000 beyond the amount pledged previously.

Room 358, Pifion Building, 1220 S. St. Francis Drive, Santa Fe, NM 87501 e (505) 827-5886




I hope that you will give favorable consideration to the

proposed reprogramming plan.
do not hesitate to contact me.

Sincerely yours,
/WM
LARRY ICERMAN
Director

LI:al

cc: Duncan Foley, URRI
File DE-FGOT7-841ID12546

If you have any questions,

please
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New Mexico Energy Research and Development Institute

BOARD OF DIRECTORS DIRECTOR

Robert O. Anderson V Larry Icerman
Everet Beckner
Paul L. Biderman

Edward F. Hammel August 6, 1985
Frank 5. Hemingway
Edward Mazria

Ms. Peggy A.M. Brookshier
U.s. Department of Energy
Idaho Operations Office
550 Second Street

Idaho Falls, Idaho 83401

Dear Ms. Brookshier:

In response to your letter of August 2, 1985, please find
enclosed a signed copy of the "Assurances" form and documentation
of the audited indirect cost rates of the Physical Science
Laboratory at New Mexico State University. The administrative
costs incurred by the New Mexico Energy Research and Development
Institute (NMERDI) have not been included in the budget request
to the Department of Energy and represent direct costs only;
thus, no documentation of the NMERDI indirect cost rates is
enclosed. ‘L

I trust the enclosed information will meet your needs. If you
have any questions or need additional information, please do not
hesitate to contact me.

Sincerely yours,

Xﬁ"?\_ﬂm

LARRY ICERMAN e
Director :

LI:cc

Enclosure

RECEIVED
AUG 15 1985

ADVANZED 1ECHNUL
- ViOQY
BRANCH

Room 358, Pifion Building, 1220 S. St. Francis Drive, Santa Fe, NM 87501 @ (505) 827-5886




ASSURANCES

- -:zlicant hereby assures that it will comply with the regulations,
¢35, guidelines and requirements, including the applicable OMB
:*s as they relate to the application, acceptance and use of Federal

-or this federally-assisted project. -Also the Applicant assures and
zs that: .

> possesses legal authority to apply for the grant; that a resolution,
———==tion or similar action has been duly adopted or passed as an official
~zt of the applicant's governing body, authorizing the filing of the -
zrolication including all understandings and assurances contained
—erein, and directing and authorizing the person identified as the
——————=7icial representative of the applicant to act in connection with the

z-olication and to provide such additional information as may be
———--Tz3Juired.

will comply with Title VI of the Civil Rights Act of 1964
.L. 88-352) and in accordance with Title VI of that Act, no person in
~z United States shall, on the ground of race, color, or national
1gin, be excluded from participation in, be denied the benefits of,
- be otherwise subjected to discrimination under any program or
——————=ctivity for which the applicant receives Federal financial assistance

-3 will immediately take any measures necessary to effectuate this
————————reement.

will comply with Title VI of the Civil Rights Act of 1964 (42 USC
4% 77530d) prohibiting employment discrimination where (1) the primary
—————=——rpose of a grant is to provide employment or (2) discriminatory
——————-oloyment practices will result in unequal treatment of persons who
-z or should be benefiting from the grant-aided activity.

- will comply with requirements of the provisions of the uniform
~....1ocation Assistance and Real Property Acquisitions Act of 1970
.L. 91-646) which provides for fair and equitable treatment of

——————=-sons displaced as a result of Federal and federally assisted
T ograms.

will comply with the provisions of the Hatch Act which limit the
-iitical activity of employees.

will comply with the minimum wage and maximum hours provisions of
¢ Federal Fair Labor Standards Act, as they apply to hospital and
——————=ucational institution employees of State and local governings.

#i1l establish safeguards to prohibit emmployees from using their
———————Zsitions for a purpose that is or gives the appearance of being
—————=-tivated by a desire for private gain for themselves or others,

—~ticularly those with whom they have family, business, or other ties.

will give the sponsoring agency or the Comptroller General through
"v authorized representative the access to and the right to examine
records, books, papers, or documents related to the grant.




It will comply with all requirements imposed by the Federal sponsoring
agency concerning special requirements of law, program requjrements,
and other administrative requirements.

It will insure that the facilities under its ownership, lease or
supervision which shall be utilized in the accomplishment of the
project are not listed on the Environmental Protection Agency's (EPA)
1ist of Violating Facilities and that it will notify the Federal
grantor agency of the receipt of any communication from the Director of
the EPA nglce of Federal Activities indicating that a facility to be
used in the project is under consideration for listing by the EPA.

It will comply with the flood insurance purchase requirements of
Section 102(a) of the Flood Disaster Protection Act of 1973, Public Law
93-234, 87 Stat. 975, approved December 31, 1976. Section 102(a)
requires, on and after March 2, 1975, the purchase of flood insurance
in communities where such 1nsurance is available as a condition for the
receipt of any Federal financial assistarice for construction or
acquisition purposes for use in any area that has been identified by
the Secretary of the Department of Housing and Urban Development as an
area having special flood hazards.

The phrase "Federal financial assistance" includes any form of loan,
grant, guaranty, insurance payment, rebate, subsidy, disaster
assistance loan or grant, or any other form of direct or indirect
Federal assistance.

It will assist the Federal grantor agency in its compliance with
Section 106 of the National Historic Preservation Act of 1966 as
amended (16 U.S.C. 469a-1 et seq.) by (a) consulting with the State
Historic Preservation Officer on the conduct of investigations, as
necessary, to fdentify properties listed in or eligible for inclusion
in the National Register of Historic Places that are subject to adverse
affects (see 36 CFR Part 800.8) by the activity, and notifying the
Federal ?rantor agency of the existence of any such properties, and by
(b) complying with all requirements established by the Federal grantor
agency to avoid or mitigate adverse effects upon such properties.

The Applicant certifies that it will comply with the above assurances
if the assistance is approved.
New Mexico Energy Research and

Grant Applicant: Development Institute

. . Geothermal Exploration Well at
Project Title: New Mexico State University

Certifying Representative:
ignature

Larry Icerman, Director
Name and Title

August 6, 1985
vate

_  =950H




PHYSICAL SCIENCE LABORATORY Q%eXlCo

T A
Box 3548, Las Cruces, New Mexico 88003-3548 S . 5 v
Area (505) 5229100  TWX 910-983-0541 ' W ;
c,“=::=“.x

August 9, 1985 » ¢

Larry Icerman, Director

New Mexico Energy Research and
Development Institute

Room 358, Pinon Building

1220 S. St. Francis Drive

Sania Fe, NM 87501

RE: PSL Proposal 85-NM-168

Dear Dr. Icerman:

1. Forwarded in response to your telephonic request to Roy A. Cunniff is a copy
of the FY1985 Negotiation Agreement between New Mexico State University and
the Office of Naval Research. This agreement was in effect at the time
referenced proposal was submitted.

2. Negotiations have been complieted for FY1986 rates covering the period 7/1/85
to 6/30/86. However, formal notification has not yet been received. In the
interim, we are using rates as negotiated which are itemized as follows:

Type _ Rate
Overhead for Sponsored Research, PSL 24.0%
Employee Benefits (PSL only)
Fringe Benefits 20.5%
lLeave Benefits 17.5%
Allocated Direct Labor ' 21.0%

3. A copy of the formal agreement will be forwarded when available.

Enclosure a/s




DEPARTMENT OF THE NAVY
OFFICE OF NAVAL RESEARCH
RESIDENT REPRESENTATIVE
UNIVERSITY OF NEW MEXICO

BANDEL!ER HALL WEST
ALBUQUERQUE. NM 87131

N REPLY REFER TO

NEGOTIATION AGREEMENT

T ZCTUTION:

Hew Mexico State University
Las Cruces, New Mexico 88003

. .—=direct cost rates contained herein are for use on grants and contracts with all

- -1 agencies in accordance with the cost principles mandated by Office of Manpower
. _.z2dget (OMB) Circular A-2]1, and are for use on grants and contracts with all Federal

—-zes in accordance with OMB Circular A-88 subject to the conditions contained in
e .—-2n IT.

.2N I: Rates - Type: Final; Fixed; Predetermined (Pred); Provisional (Prov)
Effective Period
Tvpe From To Rate Base Applicable to Location
:__-.aad
7/1/84 6/30/85 21.5% (a) Sponsored Research * On-Campus
Physical Science Lab.
7/1/84 6/30/85 11.0% (a) Sponsored Research Off-Campus
Physical Science Lab.
7/1/84 6/30/85 26.0% (a) .Sponsored Research All
Agriculture
7/1/84 6/30/85 54.0% (a) Sponsored Research On-Campus
7/1/84 6/30/85 38.0% (a) Sponsored Research Of f-Campus
7/1/84 6/30/85 54.07% (a) Sponsored Instruction  All
7/1/84 6/30/85 60.0% (a) Sponsored Research Primate Center
7/1/84 6/30/85 23.0% (a) Sponsored Activity All
International Programs
-vege Benefits (PSL only)
.- Benefits 7/1/84 6/30/85 20.0% (c) Physical Science Lab. All
Benefits 7/1/84 6/30/85 18.0% (b) Physical Science Lab. All
e —-ted Direct Labor
7/1/84 6/30/85 18.0% (d) Physical Science Lab.  All



OVERHEAD NEGOTIATION

location Bases

(a) Total Direct Cost excluding subgrant and subcontract expenditures in excess of

$25,000 per agreement, capital expenditures, lease or rental of facilities
and student aid.

(b) Direct staff salaries and wages (excluding overtime expense, straight or
premium) and allocated direct labor,

(c) Direct staff salaries and wages (including overtime expense, straight and
premium) allocated direct labor, and employee leave benefits.

(d) Direct staff and student salaries and wages (excluding overtime, straight
and premium, and sabbatical leave).

SECTION II - General

1. The recommendations and advice contained in Defense Contract Audit Agency, Phoenix
Branch Office Advisory Report No. 7211-4E160770-001, covering actual incurred costs for
the Contractor's Fiscal Years 1 July 1982 through 30 June 1983 was considered in the
negotiation of the fixed rates set forth herein for the period 1 July 1984 through

30 June 1985.

2. In accepting a fixed overhead rate the University is precluded from making any
" anges in the agreed upon direct charges or basis of allocation without prior approval
the Contracting Officer executing this Agreement, or his successor.

3. The fixed rates established in this agreement are pre-determined rates based on an
estimate of costs which will be incurred during the period for which the rate applies.
When the actual costs for such period have been determined, a carry-forward adjustment
will be made in the negotiation for a subsequent period to compensate for the difference
between the costs resulting from the application of the fixed rates and negotiated actual
costs.

4, LIMITATIONS: Use of the rates contained in this Agreement afe subject to any statu-

tory limitations, and are applicable tc a given contract or grant consistent with the
llmlcatlon of costs provisions contained therein. -

FOR THE UNIVERSITY FOR THE GOVERNMENT

//é(f_/,/ /_4;4 4/ /s/ ,g/gu 447)( Is/

Robert E. Klrkgatrlcx Name G. MAX IRVING o Name

. Mice President for Business Affairs Title ADMINISTRATIVE CONTRACTING OFFICER Title

July 27, 1984 . Date July 30, 1984 Date

(Telephone: 505-277-3851




