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hia Leisive
T Contract™Ho, EW-78-8§-07-1717

CONTRACTOR: REGENTS OF NEW MEXICO STATE UNIVERSITY
APPENDIX A
For the Contract Peorjed March 15, 1978 through September 30, 1978.

Article A-1 - RESEARCH TO BE PERFORMED BY CONTRACTOR

The scope of the work under this ceontract is unclassified, and under
this apreecment with DOE will perform research consisting of the following
in accordance with the Contractor’s proposal Ne. NMSU-78~00287 incorporated
herein and made a part hereof by reference:

(a) PRASE T

1. Subsurface Temperatures - The Contractor shall search
the USGCS WATSTORE file for all spring and well temperature in
excess of 20°C.  About 5000 data points for New Mexico are
included in WATSTORE. The WATSTORE data will be supplemented
by hot spring-well data from other published or unpublished
reports and state and federal water resources file. The
Contractor shall use the geothermistry information from hot
wall-spring data to calculate the inferred base temperatures
of the geothermal system.

2. Watev Quality - The Contractor shall use the data
sources referred to above to tabulate TDS (total dissolved solids),
Fluoride, boron and other chemical constituents which may have delete-
rious envirvonmental effects if that water 1s used. The Contractor
shall store this data on mapnetic tape for transfer to NOAA and USCS.

- . B £ ! A
A 3. Seismicity - The Contractor shall prepare data on New s boured ot o) _
g Cox s N . - . s Ly fAoe .
Mexico seismicity from the USGS computerized file of worldwide O hﬂ“f!{h« . Ry
LIl I € S :

eptcienters, published seismic maps of New Mexico and, where

. . . . B T L MUY o1
applicable, from local microseismic surveys. ~denerg T T

A R -
<M ae ;

4. Heat Flow - The Contractor shall compile heat flaw
data from published work and from unpublished work of several | <Sueerrivavy 4o
scientists who are presently working on this data collection. MeT Y/ E e

LA R e s B

¥

w 5. Thermal Gradient - The Contractor shall make a |
systematic attempt Lo measure temperatures in existing wells \ 4"“)‘ung
throughout the geothermally promising areas in New Mexico. '
. B - - . 1

Particular attention will be placed on avairlable wells located]

near suspected geothermal targets which are also near major /

user markets such as Santa Fe , Socorroe, Albuquerque, Las /

Cruces, Alamogordeo, etc.

0302718
oo r R H L} ' ! TEPTR I S
B S N Y ,I\f) i 0k e g e} 1t \ 1‘ T [ i [ .
e A - .
B L”LUiWEM%}T‘;q YA Shuow S ]




Contract “Ho. EW-78-$-07-1717
Appendix A - Page 2

¥ 0. Volecano-tectonics ~ The Contractor shall collect data |
on quaternary volceanism and tectonism and mapping of locations
of hot spring deposits (extinct hot springa), active faults,
cinder cones, diatremes, maar craters, recent volcanics
(particularly silicic) and deep sedimentary basins which may
contain large volumes of geothermal fluids.

¥ 7. Ceoelectric Investigations — Many of the state's
major geothermal targets have heen subject to some type of
georlectric prospecting including dipole-dipole and roving
dipole soundings, magnetotelluric, audit-magnetotellurie T Dy, Ml Moy
gites, magnetic variation studies and self potential studies. T Coviendee: E1,
The Contractor shall compile this data where available and T
conduct additional studies in other geothermally promising

areds.

&. Geothermal Hydrologiec Investigations — The Contractor
shall analyze and plot existing well data in ovder to under-
stand the geothermal hydrology of the promising sites in New
Mexica. At suiltable sites, some pumping tests shall be
conducted to quantity the aquifer characteristics of shallow

seothermal aquifers.

9, The Contracrtor shall make all of the ahove data
avallable to NDAA and the USGS and other participating agencies
in this study, viz., DOE, USFS, and BLM.

(b)) PHASE T1

1.  The Contractor shall drill two 4-inch diameter, 1,000
ft. deep wells, one in Las Alturas area near Las Cruces and
the other in rte Socorro peak geothermal field west of NMITMT
campus at Socerro. Each of these wells will be completed by
placing a l-inch mweral pipe as casing, leaving the drilling
mixl around the casiag and cementing (he top 10 feet arnund the
pipe,  The holes will be used primarily to measure temperafure
al wvarious depths to calculate the peothermal pradient, The
stte for cach well witl be selected on the basis of available
peological, peophysical, and terrain information. After
Femperature measurement s, the holes will be sealed at the top.

2, On the basis of data obtained from Phase T effort
and through temperature measurement 11 l-inch holes, the
Contractor shall decide whether to drill a deeper (2,500
feat), 7-inch hole at onc of the two areas listed in (b)1.,
above. This hole will be used to collect detailed geclogpic

(03G778
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data through sample collection and through geophysical well
logging, c.g., electric resistivity and x-ray and neutron
Togeing. The hole will alse be used to conduct pumping tests
to determine the characteristics of the geothermal aquifer(s),
Water samples from this well will be collected to determine

the quality of geothermal water.

Article A-10 - WAYS AND MEANS 0OF PERFORMANCE

{a} Ttems for which support will be provided as indicated in A-TII

below:
Phase T - DOE CONTRACTOR
Professional Staff and Faculty $26,700
Student Salaries 5,350
Overhead (67% of salaries and wages) 21,473
Fringes (14% of professioral salaries) 3,738
Travel for Field Work 15,000
Supplies 1,239
Publication Costs _ 1,500 :
SUBTOTAL, §75,000 |
Phase 11
Drill two temperature gradient wells ke
and collect data 15,000 15,000 i
Drill one 7", 2,500 ft. depth test 3
hole log geophysical data 60,000 20,000
SUBTOTAL §75,000 $35,000
TOTALS §$150,000 $35,000

{b) Items, if any, significant to the performance of this contract,
but excluded from computation of Support Cost and from consideration in

proportioning costs:
None

(c) Costs contributed by the Contractor but excluded from com-
putation of Support Ceiling:

§35,000.00

170278
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Contract ¥o. DE~ASQ7-78ID0O1717

CONTRACTOR: REGENTS OF NEW MEXICO STATE UNIVERSITY
APPENDIX Al
For the contract peried May 15, 1979 through December 31, 1979.

Article A~I -~ RESEARCH TO BE PERFORMED BY CONTRACTOR

{(a) The scope of the work under this contract is unclassified,
and the Contractor under this agreement with DOE will perform research
consisting of the following in accerdance with the Contractor®s proposal
No. NMSU~76--20-214 as revised July 23, 1979, incorporated herein aund
made a part hereof by reference:

Task 1 - Las Alturas

A selsmic profile of the Las Alturas geothermal reservoir will be
conducted to define subsurface structures controlling the geothermal
system. TFunding will cover operating expenses for data collection,
reduction, and Interpretation, and for purchase of reflection geophones
as outlines 1n the proposal. The principle investigator for this task
will be Dr. Paul Morganm of New Mexico State University. The product
of this research will be a seismlc profile map and report of findings
in the Las Alturas geothermal reservolr area, and recommeundations for

future development of the resource.

Task 2 - Socorro

Three tasks will be conducted at Socorro:

A selsmic study will be conducted to determine the thickness of
tertiary sediments on the New Mexico Institute of Mining and
Technology (NMIMT) land as outlined in the proposal. Dr. Allan
Sanford and Dr. John Schlue from NMINMT will be the co-principle
investigators of chis task. The product of this research will be
a seismic profile map and report of findings on the MMIMT land and
recommendations for future development of the potential rescurce.

a)

b) A tritium study will be conducted by sampling and analysis of water
from springs and wells in the Socerro Mt., NMIMT, and Snake Ranch
Flats areas. In addition, previous tritium and water well data
will be compilled and interpreted to determine water quality and
groundwater circulation patterns. Dr. Gerardo Gross of NMIMT will
be the principle investigator. The product will be in the form of
a report with maps defining the findings and recommendations about
the nature of groundwater circulation in the 3Socorre area.

071079
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Article A-I - RESEARCH TO BE PERFORMED BY CONTRACTOR (Cont’d)

<)

Hydrology studles will be conducted. Standard pump tests will
be conducted on available wells in order to determine flow

rate, draw down, and recharge. MNumerical modeling will be
employed to determine the heat production capacity and longevity
of the geothermal reservolr.

Task 3 = Truth or Conseguences

Work under this task shall include:

compilation and synthesis of all avaflable geoscience data for the
Truth or Consequences area.

geologlc mapping of hot spring deposits, recent tectonles, faults,
and lineaments on the western side of the Elephant Butte Reservoir.

continued gravity studies to define faults and geometry of the
geothermal reservoirs.

detailed studies of the aquifer characteristics.

temperature logging of all available wells in the Truth or Consequences
area; in addition, chemlical analyses will be performed on waters

from selected wells tc determine nature of contaminants and the
presence of corroding or scaling ions.

Faculty at the University of New Mexico will conduct all but the last
item under this rask. Dr. C. A. Swanberg and Dr. Paul Meorgan will
conduct the temperature logging.

Task 4 = Chamberino and Mesquite

A

Schlumberger, dipole-~dipole and magnetotelluric survey will be

conducted fn an area near Mesquite and Chamberino, New Mexico, as
outlined in the proposal. The low resistiviry zone associated with
known warm water will be delineated, as well as the zone’s thickness.
Dr. Charles Young of MNew Mexico State Unilversity will conduct this

project.

Task 5 -~ Southcentral New Mexdco Counties

Existing wells will be thermally logged in southecentral portions of
the state including Mesquite/Berine, Columbus, Tularosa Basin,
Albuquerque, Socorro, Las Alturas, Radium Springs, San Diego Mountains

071079
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Article A-T - RESEARCH TO BE PERFORMED BY CONTRACTOR (Cont’d)

Task 5 - Southecentral New Mexico Counties {(Cont’d)

and other promising areas in southern MNew Mexico. Dr. €. A,
Swanberg and Pr. Paul HMorgan of New Mexico State University will be
co=-principle investigators for this project.

Task 6 -~ Columbus, Black Range, Potrillo Mountains and Southern
Tularosa Basin

Detailed maping of faults associated with Basalt Lavas will be
undertaken in the Columbus, Black Range, Potrillo Mountains and
Southern Tularesa Basin areas. Basalt samples will he collected
and dated by K~Ar methods. Dr. William Seager of New Mexico State
University will conduct this project.

Task 7 = Northwast New Mexico Counties

A reconnaisance study will be conducted to identify promising geothermal
areas which are related to near-term applications to industrial,
agricultural, and municipal uses. Facility nmembers of the Mex Mexiro
State University will perform this rask.

(b) The Contractor shall perform guch other tasks as may be mutually
agreeable among the parties.

Article A-IT - WAYS AND MEANS OF PERFORMANCE

(a) Items for whjich suppert may be provided as indicated in A~III bBelow:

Hew MexicoX*

DOFE Share Cost Sharing
1. Salaries, Wages and Fringe Benefits
Faculty Salaries:
Project Manager $20,811
Las Alturas $ 1,960
T or £ and SCNM 5,020
Chamberinc & Mesquite, FY79 708
Chamberino & Mesquite, FY80 5,486
Columbus 2,600
NWHM, FY79 2,105
NWNM, FY80 2,095 e

Total Faculgy Salaries $19,974 520,811
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Article.A-II ~ WAYS AND MEANS OF PERFORMANCE {(Cont’d)

3.

DOE Share

Salarles, Wages and Fringe Benefilts {(Cont’d)

Student Salaries:

Las Alturas
T or T and SCNM
Chamberino & Mesquite, FY79
Chanberino & Mesquite, ¥FY80
NWNM, FY79
NWNM, FYE0

Total Student Salaries

Fringe Benefits

Facult}' F-B» (15-132 Of
819,974 and $20,811)
Student F.B. (2% of $18,732)

Toral S,W,‘and F.B,

Travel

Project Manager
&s Alturas
SCHM Countiles
Chamberino & Mesquite
Calumbus, ete
NWWM, FY79
M, FYRO
Total Travel

Permanent Equipment

Las Alturas
T or C and SCNM
Chamberine & Mesquite, FY79

NUNM, FY80

Tetal Equipment

$ 3,600
8,430
700
2,546
1,200

2,256
$18,732

$ 2,558
375

$ 2,933

$41,639

51,125
5,200
1,874
1,830
2,460

1,420
$14,909

$ 4,500
5,000
3,150

800

§13,450

Hew Mexlco#*

Cost Sharing

W
~d
L]
[
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Contract No. DE-ASQO7~78IDOL7L7
Appendix Al, Page 5

Article A-II - WAYS AND MEANS OF PERFORMANGCE {(Cont’d)

New Mexico¥*

DOE S$hare Cost Sharing
4. Expendable Supplies
Project Manager $ 790
Las Alturas § 700
SCNM Counties 650
Chamberino & Mesquite 500
NWIM, FY79 : 200
NWNM, FYS0 286
Total Supplies -8 2,226 5 790
5. Computing Costs
lLas Alturas 3 470 $
T or C and SC NM 650
Chamberino & Mesquite 200
Total Computing Costs $ 1,320 0
6. Other Direct Costs
Publication Costs Project
Hanager $ 4,500
T or C and SCHM:
Telephone,
drafting, reports ($500)
Drilling shallow wells ($4,000) 34,550
Chamberine & Mesquite, FY80:
Report, drafting, photegraphy ($300)
Columbus: 300
Publications, photos, thin sections
{8729)
Basalt dating (3$4,500) 5,229
NW NM, FY79:
Publications, drafting ($620) 620
NW NM, FY80:
Publications, drafting ($650) 650 _ i
Total Other Direct Costs $11, 349 $ 4,500
7. GSubeontracting
NMIMT $39,800 0
University of NM 54,945 )

Total Subcontracts $94,745 0
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Article A~-II - WAYS AND MEANS OF PERFORMANCE (Cont”d)

New Mexico*

DOE Share Cost Sharing
8+ Indirect Costs

Las Alturas (77% of §5,560) $ 4,281 3 Q

Tor C and 8C NM (77% of $13,430) 10,3357 0
Chamberino & Mesquite, FY79

(77% of $1,408) 0 1,084
Chamberine & Mesquite, FY80

(77% of 8,032) 365 5,819

Columbus (77% of $2,600) 279 1,723

NW NM, FY79 (77% of $3,305) 1,620 925

NW MM, FYBQ (77% of $4,351) 3,350 0

Total Indirect Costs §20,252 $ 9,551

TOTAL $200, 000 $40,0L5

* Salary and Fringe Benefits of Project Manager are notb subject to

MMEI overhead as funds are contributed by State of New Mexico.
Article A-III - FUNDING

The total estimated cost for the performance of work under Article
A~11 above 1s $240,015.00. DOE"s share of this total budget is $200,000.00
and the Contractor”s share 1is $40,015.00. DOE will pay 100% of its
share of the actual costs enumeratad in Article A-II subjeet to the
provisions of Article B-V.

Article A-IV ~ ADMINISTRATION AND REPORTS

{(a} Principal Investigator ~ Harold A. Daw

DOE Program Manager - L. L. Mink, Resource Definition Branch
U.8, Department of Energy
Idaho Operations Office
550 Second Street '
Idaho Falls, Idaho 83401

(b)Y All Project Information Reports, as required by DOE Uniform
Contracter Reporting System, Volume I, dated September 1978, and as indicated
on the attached DOE Form CF-537, shall be submitted to the DOE Progranm
Officer in accordance with the special instructions.

071079
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