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-Contr.::wi>~~o. EW·~78-S-07-171 i' 

C;ONTHAC'fClR: REGENTS OF NEiV MEXICO STATE UNIVERSITY 

APPENDIX A 

I'()f the Cnntr;]rt l'r'riod March 15, 1978 through September 30, 1978. 

Art i"'l" A-I - RESEARCII TO BE PERFORMED BY CONTRACTOR 

TIl>' scope of the work under this contract is ullclasBifi.ed, <mel under 
l-h1.'; al'.n'em!~nt I.ith ])O!~ will perform resf'arch consisting of the following 
In .lrcorcinnce with thr Contrnctor's proposal No. NMSlJ-78'-00287 incorporat,~d 
ill'r~in and maric a part hereof by reference: 

( a) I'HASf: I 

1. Subsurface Temperatures - The Cont f.1ctor sh.:tll search 
the USGS I-WrSTORF file for all spri.n.»; and well temperature in 
('xct'ss of 20°C. t,bout 5000 data points for New Mexico are 
included in vlATSTORE. The WATSTORE dnt,1 will be supplemented 
by hnt ~;p["inr,-well data from other published or unpublished 
I·Cports :md statl" and federal Illater resources file. The 
Cont1"a~tOI" shall u~;e the gcoth('nnist.ry information from 'clot 
well-sprin?, data to calculate the inferred b<'lse temperatures 
of Lhl' geothermal system. 

2. Water Qllality - The Contractor shall use the data 
~;O\lI"ces re[ern:-d to ;lbove to tabul<lte TDS (total dissolved solids), 
fluoride, boron and other chf'mi.cal consti.tuents which may have delete­
nOIH~ env.ironrnf'ntal effects if th.1t watpr is llsed. The Contractor 
shedl store this data on magneti.c tape for transfer to NOAA and USGS. 

'\ 
J. ~piSfaicIty - The Contractor sha11 prepdre dat."l on Newl 

MeXICO sE'lsmiclty from 111P USGS computf'rlzed file of worldtllide 
l'lllCf'ntcls, publIshed seIsmIC maps of New 1'1exl.CO and, where ' .. 

L.;',,, (),i.. ,to 
I, ,.,. \ .,! \1 

j t c\ 
~rplicablp, from local micrnseismic survey •. 

,,:. !I..{ 

, . 
..• LU(HI"r'f(\ 

, 1\1)": 

dfll.-a f~·om publi.shed work and frolll.\Jnpubli.sl~f'd (,'ark of sev,;,ral <.,,,~,.;,, .j .'.>\) ~u 

If. ilf'at 1'10111 - The Contractor shall compile heat flOW.; 

S("lent1.sts who ;]rf' presently t...-orklng on thIS dnt.1 collectton. tlnTr<~.-"/(·'f.1.I""\: 

e\ (\ V ... ~\ . (,:t. 
5. Therm;,l Gradient· ~ The Contractor sllilll make a i' .. 

. " .sv~;tpmatic at.tempt to measure temperatures in ('xistinp, wells \. I. \()\.:'. 

throughout til(> ge()tllernwl1y promising areas in New Mexico. ' 
ParLirlllar attention will be plncFd ?n avaIlable wells l~cated\I' 
nCilr suspected geothermal targets whIch are a180 nea·e maJor I 

USc" rnarl<.f'ls such ns Si.l1lta Fe , Socorro, Albuquerque, Las / 
Cruces, AI;lInogo,cio, c~tc. 

(non .s 

C 
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-Cant ro1~t'<~O. EI..I-18,-s-07-1717 
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(). Volcano-tpctonlcs - The Conrrilr:lor shn] 1 rollect data 
011 q\latrltlHry volcani!oiffi (mel tectonism ann mapping of locations 
()[ hot- spring dpposit.~ (pxlincl hot springs), nctive faults, 
{" i nne. con!".';, 

(pnr'("icularly 
(Ontail1 large 

dI1j~r~nlPH, IORar :ratc~8, recent v~lcarli~s ~l 
SllIClC) and de,,:p sedimentary basIns WhiCh may 
VOlllffif'S of geothermal fluids. 

7. CcoclcctrlC Investigations - 11any of the state's 
major geoth~rmill targets hilV~ heen subject to Rome type of 
genrlrctric prospecting inclu(!iTl~ dipole-dipole Rnd roving 
dipolc soundings, mi:lgnctotelluric, audit-magnetotelluric 

sites, nlngnp.tic vi1riation ~itudlCS and self potential studi.,s. 
The Contractor shall compile this delta where avail<lbJe and 
conduct additional studies ill other geotherm<llly promising 
Clrf'3S. 

8. Geolhf'Tmal Hydrologic Inve::;tigations - The Contr!lctor 
sllilll analyze and plot pxisting Wf'll dill a in order to under­
stand the geothermnl hydrology of thf' promising sites in New 
~1exic(). Al s\litabJf' sit('s, SOIDl' pumpinr, tf'st~; sh:111 be 
c()ndllctcc\ Lo qualltify tIle' nquiff'r cllaracteristics of shallow 
ypotllf'rmnl nquifers. 

9. 1'1\(' Contractor sllal1 make all of the ahove data 
aV<.lil!lhl(' to NOAA and the [!~GS ;lIlrl other partlcipnting agencies 
in this stlldy, Vl7.., DOE, 1~.(~FS, ;llld HLN. 

(h) PHASE JJ 

1. The Contractor shall drill two II-i.nch di.1mctcr, 1,000 
ft, dcf'p wells, OTlP in Lao; Al[llrZls area ncar Lns Crucl's and 
thp otlier in [he Socon·o p('ak i~p()th('nnal fip.1'] Wf'st of NMTMT 
c"ampu~; ill Socorrll. Each of tll('3(, y,;(,113 wi.ll )w completed by 
placine. a l-in:~h lllf't81 pipe as CaS11?" If>Clvinp t·hr.' drilling 
nwd dT"(11111d the' c,u;j:li~ ,·md cement inl"'_ ,he Lop JO f(,f'(' nrOlund the 
Illpc'. Til(' hol(',~ Will he USl'rl primiHlly to lllt'''l~;)lre' t·l'JIlp('rn!lJrf' 
.II var',rlUS depths to c.1lculatc thf' !!('oth"nnnl r.racii(,lIt, The 

sit. l' for e8ch WI" 11 Ivi 1 ; 

!'.L'.olo!;ical, 
1·(:'r.1p('Taturf' 

[';t>ophysiC;Jl, 
he' sf'lf'ct.f'd Oil the ba:;is of nvailablf> 

and teTrain informal ion. After 
holes will be sf'slcd at the top. 

2, 011 th<.' b.1Si.'; or di.lla obtailH:d from Phnse effort 
"mel t:hroui~h temnCl"Clt.urf' ·lH.'.1S11]"('.mt>nl in I-inch holes, the 
(;c'ntracLor "hall <1ccide ,vhethf'r (·0 drill a ctc('TJor (2,500 
:eC'r), 7-lnch holp ,It om' of th(' tlvO arf'.1S llstf'd in (li)l. J 

nhnv;,>. This hole ,,'i.ll be used to colloct rlctailed genJogic 
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dntd t~hrollgh sample collection and through geophysical well 
lnrging, ~.g" electric r0sistivity and x-ray and neutron 
Jop.p;inp;. The hole loJill also be used to conduct pumping tests 
to (lpt['l'minl~ tilE' chnracteristics (If the reothermal aquiferes). 
Watl'r samples from tllis well will be collected to determine 
tllP qllality of geothermal w~ter. 

iirt ic]e A-II - WAYS AND XEANS OF PERFORMANCE 

(<1) Hems for which support Ivill he providpd ,1S i.ndicRted 1n A-III 
hp]ow: 

Phase T 

Professional Staff and Faculty 
Student Salaries 
Overhead (67% of salaries ;Jnd wages) 
Frin?€s (14% of professional salaries) 
Travel for Fidd Work 
SuppJ if'S 
Publication Costs 

SUBTOTAL 

Phase 11 

nri 11 two temperature gradient wells 
and <,ollect data 

Drill one 7" , 2,500 ft. depth test 
hole log geophysi.cal data 

SURTOTAL 

TOTALS 

DOE 

$26,700 
'i, ]50 

21,473 
3,738 

15,000 
1 ,239 
1,500 

$75,000 

15,000 

60,000 
$1 5 ,00°_ 

,$150,000 

CONTRACTOR 

15,000 

20,000 
$35,000 

$35,000 

(h) Items, if any, significant to the performance of this contract, 
bur ('xcluded from comrutation of Support Cost Bnd from consid,-'ration in 
proporlioning costs; 

NnnC' 

(c) Costs contrihuted by the Contractor but excluded from com­
[Jut at ion of Support Cc i 1 iog: 

$35,000.00 

, ".""", .. ". .::.- - :.; :. ,',. " ;." 
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Contract No. DE-AS07-78ID01717 

CONTRACTOR: REGENTS OF NE'i>l !1EXICO STATE UNIVERSITY 

APPENDIX Al 

For the contract period May 15, 1979 through December 31, 1979. 

Article A-I - E}~SE!lRCH TO BE PERFORrfED BY CONTRACTOR 

(a) The scope of the work under this contract is unclassified, 
and the Contractor under this agreement \.;ith DOE will perform research 
c.onsisting of the following in accordance with the Contractor~s proposal 
No. ~'HSU-79-20-214 as revised July 23, 1979. incorporated herein and 
made a part hereof by r.eference: 

Task 1 - Las Alturas 

A seismic profile of the Las Alturas geothermal reservoir ,dll be 
conducted to define subsurface structures controlling the geothermal 
system. Funding will cover operating expenses for data collection, 
reduction, and interpretation, and for purchase of reflection geophones 
as outlines in the proposal. The principle investigator for this task 
will be Dr. Paul Morgan of New Mexico State University. The product 
of this research will be a seismic profile map and report of findirlgs 
in thH Las Alturas geothermal reservoir area, and recomme.ndations fOl" 
future development of the resource. 

Task 2 - Socorro 

Three tasks will be conducted at Socorro: 

a) A seismic study will be conducted to determine the thickness of 
tertiary sediments on the New Hexico Institute of />lining and 
Technology (NlflHT) land as outlined in the proposal. Dr. Allan 
Sanford and Dr. John Sehlue from NMIHT will be the co-prineiple 
investigators of this task. The product of this research ',.".ill be 
a seisn:ic profile map and report of findings on the. mUMT land and 
recommendations for future development of the potential resource. 

b) A tritium study will be conducted by sampling and analysis of water 
from springs and wells in the Socorro Ht., N1-HMT. and Snake Ranch 
Flats areas. In addition, previous tritium and W<1ter well data 
I"ill be compiled and interpreted to determine water qual ity and 
ground~later cireulation patterns. Dr. Gerardo Gross of ti11n~T will 
be the principle investigator. The product .... ill be in the form. of 
a report with ClaPS defining the findings and recomlLendations about 
the nature of grour.dwat~r eirculation 1n the Socorro area. 

071079 
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Appendix Al. Page 2 

Article A-I - RESEARCH TO BE PERFORMED BY CONTRACTO~ (Cont'd) 

c) Hydrology studies will be conducted. Standard pump tests will 
be conducted on available wells in order to dete.rmine flow 
rate, draw down, and recharge. Numerical modeling will be 
employed to determine the heat production capacity and longevity 
of the geothermal reservoir. 

Task 3 - Truth or Conse9uence~ 

\.Jork llnder this task shall include: 

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

- geologic mapping of hot spring deposits. recent tectonics, faults, 
and lineaments on the western side of the Elephant Butte Reservoir. 

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

- dl~tailed studil:ls of the aquifer characteristics. 

- temperature logging of all available wells in the Truth or Consequences 
areaj in addition, chemical analysc;s will be performed on waters 
fror."! selected wells to determine nature of contaminants and the 
presence of corroding or scaling ions. 

Faculty at the University of Net" Nexico will conduct all but the last 
item under this task. Dr. C. A. SI"anbe!.'"g and Dr. Paul. ~'1organ ~Iill 

conduct the temperature logging. 

Task " - Chamberino and Mesguit~ 

A Schlumberger, dipole-dipole and magnetotelluric sur.vey will be 
conducted in an area near Mesquite and Chamberino. New Hexico, as 
outlined in the proposal. The low resistivity zone associated with 
known warm water will be delineated. as well as the zone's thickness. 
Dr. Charles Young of New Mexico State University will conduct this 
project. 

Task 5 - Southcentral New Mexico Counties 

Existing t"ells will be thermally logged in southcentrt1l portions of 
the state includi.ng Hesquite/Berino, Columbus, Tularosa Basin, 
Albuquerque) Socorro, Las Ai turns, Radium Springs, SRn Diego Mountains 

071079 
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Article A-I - RESEARCH TO BE PE~FORHED BY CONTRACTOR (Cont'd) 

Task.5 - Southe-entral New Mexico Counties (Cont'd) 

and other promising areas in ~outhern Hew tfexico. Dr. C. A. 
Swanberg and Dr. Paul Horgan of New Hexico State University will be 
co-principle investigators for this project. 

Task 6 - Columbus, Black Rnnge, Potrillo Hountains and Southecn 
Tula.rosa Basin 

Detailed maping of faults associated with Basalt Lavas will be 
undertaken in the Columbus, Black Range. Potrillo Hountains and 
Southern Tularosa Basin areas. Basalt samples will be collected 
and dated by K-Ar methods. Dr. l-lilliam Seager of New Nexico State 
University will conduct this project. 

Task 7 - Northwest 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 members of the ~lex :1e:d<::0 
State University will perform this task. 

(b) The Contractor shall periorr:J. ,<juch other t.:lsks as may be ~lUtually 
agreeable among the parties. 

Ani-de A-II - WAYS AND !<lEANS OF PERFORHAUCE 

(a) Items for wh,ich support may be provided as indicated in A-III below: 

1· Salaries, Wages and Frinne Benefits 

Faculty Salaries: 
Project ?-ianager 
Las Alturas 
T or C and SCm1 
Chamberino & Hesquite, FY79 
Chamberino & Mesquite, FY80 
Columbus 
Nloo!, FY79 
NHNM, FYBO 

Total Faculty Salaries 

DOE Share 

$ 1,960 
5,020 

708 
5,486 
2,600 
2,105 
2,095 

$19,974 

Ne' .• ~'!exico* 

Cos t Sharing 

$20,811 

.\20,81.1 



Contract No. D~AS07-78ID01717 

Article A-II - HAYS AND MEANS OF PERFORMANCE (Cont'd) 

Appendix AI, Page 4 

DOE Share 
Ne," Hcxico* 

Cost Sharing 

1. SaLutes: Hages and Fringe Benefits (Cont'd) 

Student S,11aries: 
Las Alturas 
T or T and SCNM 
Qlamberino E, />f..esquite, FY79 
Chamberino [. Hesquite, r'Y80 
NHNM, FY79 
NWNM, FY80 

Total Student Salaries 
Fringe Benefits 

Faculty F.B. (15.137. of 
$19,974 and $20,811) 

Student F.B. (2% of $18,732) 

Total S,hr , and FoB. 

Project Han,"1ger 
1.;_5 Al turas 
S'CNM COllnties 
Cl'.<.1mbcrino & Mesquite 
Colut"lbus, etc 
NHNH, FY79 
IryiN"!-!, FY80 

Tot~ll Travel 

3. Pen~nt Equipment 

Las Alturas 
T or C and SCNH 
Chamberino & ~resqllite, FY79 
J'l"UNM, FYBO 

Total Equipment 

$ 3.600 
8,430 

700 
2,546 
1.200 
2,256 

$IB,732 

$ 2.558 
375 

$_2,933 

$41,639 

$ 1,125 
6.200 
1,874 
1,830 
2,460 
1,6.20 

$14,909 

$ 4,500 
5,000 
3,150 

800 ----
$13,450 

$ 

$ 

$ 

---

, , 

0 

3,613 
0 

3,613 

3,613 

750 

oS 705 
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Article· A-II - HAYS AND l-IEANS OF PERFORMANCE (Cont'd) 

4. Expendable Supplies 

Project Hanager 
Las Alturas 
semi Coun ties 
Chamberino &. Mesquite 
Nl1lIH, FY79 
NWNH. FY80 

Total Supplies 

5. Comput.i.ng Costs 

Las Alturas 
T or C and SC NH 
Chamberino fA Mesquite 

Total Computing Costs 

6. Other Direct Costs 

Publication Costs Project 

DOE Share 

$ 700 
650 
500 
200 
286 

$ 2,226 

$ 470 
650 
200 ---

$ 1,320 

New Mexico* 
Cost Sharing 

<' , 790 

$ 790 

$ 

o 

liann.gcr $ 4. SOD 
T or C and SeNH: 

Telephone, 
drafting, reports ($500) 

Drilling shallow '.ells ($4.000) 34,550 
Chamberino &. Hesquite. FYBO: 

Report. drafting, photography ($300) 
Columbus: 300 

Publications, photos, thin sections 
($729) 

Basalt dating ($4,500) 
Nli NM, FY79: 

Publications, drafting ($620) 
mol NH, FYBO: 

Publications ~ drafting ($650) 
Total Other Direct Costs 

7. Subcontracting 

NHIMT 
University of NM 

'rotal Subcontracts 

5,229 

620 

650 
$11,349 

$39,800 
~945 

$94,745 

$ 4,500 
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Article A-II - WAYS AND MEAlIS OF PERFORNANCE (Cont'd) 

DUE Share 
New Mexico* 

Cost Sharing 

8. Indirect Costs 

Las Alturas (77% of $5.560) 
Tor C and SC N11 (77% of $13,450) 
Chamberino & Mesquite, FY79 

$ 4,281 
10,357 

$ ° 0 

(77% of $1,408) 
Chamberino & Hesquite. FY80 

o 1.084 

(77% of 8,032) 
Columbus (77% of $2,600) 

365 
279 

1, 620 
3,350 

$20,252 

5,819 
1,723 

NW ml, FY79 (77% of $3,305) 
NW MM, FY80 (77% of $4,351) 

925 
0 

Total Indirect Costs $ 9.551 

TOTAL $200,000 

* Salary and Fringe Benefits of Project Manager are not subject to 
NMEI overhead as funds are contributed by State of New Mexico. 

Article A-III - FUNDING 

$40,015 

The total estimated cost for the perfocmance of work under Article 
A-II above is $240,015.00. DOE's share of this total budget is S200,OOO.00 
and the Contractor's share is $40,015.00. DOE will pay 100% of its 
share or tbe actual costs enumerated in Article A-II subject 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.S. Departl!lent of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

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

071079 
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