b

CLOIES T
AW o
| ENIGO
%\\Fﬁ%@g )
- Cn‘IST“”TU‘D“

at New MeX|co State UnlverSIty —

* NEW"MEXICO COOPERATIVE LOW TEMPERATURE RESOURCE
ASSESSMENT PROGRAM
“PROPOSAL NO. NMSU-80-20-251

| N Submitted to the
U.S. Department of Energy
Idaho Falls, Idaho

by the

w{;' f ‘; o New Mexico Energy Institute
at
New Mexico State University

Las Cruces, New Mexico



. NEW MEXICO COOPERATIVE LOW TEMPERATURE RESOURCE -

. ASSESSMENT PROGRAM

. PROPOSAL HO. MMSU-80-20-251

: Submifted to the
'U.S: Department of Energy

©~ 1daho Falls, Idaho

by ‘the

New Mexico Energy Institute
. at
‘New Mexico State University

- Las Cruces, New Mexico



b . N . .

ﬁ‘ -’
[R—

NEW MEXICO ENERGY INSTITUTE

Box 3El/Las Cruces, New Mexico 88003
Telephone (505) 646-1745

© NEW MEXICO COOPERATIVE LOW TEMPERATURE RESOURCE

" ., ASSESSMENT PROGRAM

' PROPOSAL NO.. NMSU 80-20-251

Submitted to the

- U.S. Department of Energy -

Idaho Falls,

Idaho -

- by the

New Mexico Energy Institute

at - o )
New Mexico State University
Las Cruces, New Mexico

Endorseménts-

Cuw,’

»‘ - -"

Harold A Daw ;
Pr1nc1pal Investigator -
505-646-2022

92//w&0@€ .//(’ @Mz/\ |

- Harold A. Daw

Associate Academic V1ce Pre31dent
505-646-~ 2022

Transmltted by Offlce of Grants and Contracts "

February, 1980

SOLAR . GEOTHERMAL

WIND " WASTE CONVERSION




. TABLE OF CONTENIS

1.0 'INTRODﬁcTIQN A L

j;;;z a1

gLy

ke

2. Q. | PROJECT PLAN e
‘Pro1ect Admlnlstratlon :,‘. .’._L l e ,1, R

Slte—Spec1f1c Low Temperature Geothermal Reserv01r'

Conflrmatlon R

202,10 Las Alturas.'.x, .

2.2.2 .Sdcorrof';~.‘.‘1 . ; . ;:.:...f;l.

©2.2.3 Truth or Consequeﬁces.'; PR

2.2,4M.Aibuquerqué. Ce e e e ;{, ._.'.':'.'... .

$2.2.5 Columbus « .+ . s . ae w2 .. L.

‘-Z.Z.G:ITﬁiéfdéa'Basin'; Coe e ,'J_} : C e

- _2)2.7,gChémbefino and Mesquite, .-. e L'. ,

2.3

' Sltes in New Mex1co e e e e

. - :3'1

3.2

. REFERENCES. .

2.3{1' Northwest and Ndrtheast New'MeXico Couhtiés.

: [350'1oRcANIzATIowAL AND MANAGEHENT PLAN ;f. R E'}v,5.‘; .

‘The New Mex1co Energy Instltute at Vew Mex1co State o

Un1vers1ty coe e e e e e e e e

Interfac1ng Organizations . . . . . ... . W . . ...

410 PROPOSED BUDGET. o « » w4 o« we v s e o o

Prellmlnary Investlgatlons of Addltlonal Geothermal .

11
.14
L 15

L6

g

17
18

18

.18
19

R I



MMSU-80-20-251

1.0  INTRODUCTION .

After;,twoi years ?participation Lin 4the“iof DOE~ DGE/New Mexico .Iow

'femoerature. Geothermal Reservtur ‘Assessment Program,> the 1n1t1a1 goal of'v
..P.hase I the publlshlng of . pub11c and technlcal geothermal maps 1slnear1ng".
completlon by NOAA The N"’IEI/N‘iSU effort (w1th f1rst year fund:LnO) ‘has
--'-1nvolved_ - he collectmn,» ] abulatlon, .and ‘presentatlon "_of c7eoloc*1cal

"f;‘:-.geochernlcal and geophy51ca‘1 data pertalnlnal‘to 1ow temnerature c'eothermai
- ,vanomalles in the state Whlle there are. stlllb valuable data to be obtalned

‘ such as bottom.hole' well: temperatures throughout the state :the information
“ xi':whlch. has been “ccl)'mplled to date w111 Aso‘on be 1n ‘a map serles that. will aid-
1nd1v1duals, companies,_.er goyernrnent_agencles rn_eva.lua__tl_ngv‘the-possib‘ility

-d'f- genthennal'.development ' in'f-*a particular -area.. The public map showihg key- '

1ow temperature resource areas and key Well and sprlng data w111 be publlsh‘

~ar1y 1n _1980 The techn1ca1 map- show1ng where there are concurrences of

'.“‘geothermal 1nd1cators,‘_ and assoc1ated references keyed to the maps w111 enable
- -":.people”lvnterestedl in a partlcular stt'e to efflclently complle all relevant
o jdataa Thls map w111 be publlshed 1ater 1n 1980 -Developers v.will then be
f'-abvle Ito determlne the next 10g1ca1 step 1n the sequence ef resource expllor— :

~at10n assessment and developfuent for the 31te of 1nterest.

Fhase II which .1nvolves new work» ai_med at area 'resource con'firmation','
was 1n1t1a11y (1n the flrst year) concentrated at the Las Alturas anomaly 1n

Las Cruces. These efforts have resulted An the drllllng of a productlon well

""wto heat the Unlversu:y Center and Pre31dent s Re31dence on the ‘\Iew Mex1co

: ""-.State,tlnlverm.ty -Campus, and the dr1111ng of a deeper productlon/test well
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ifbfihpf;ﬁater ﬁéétiqg'6n ;He'éamb@s:aﬁd-fofiféétihg of greétér deﬁﬁhé ip'
 >fia£er1bQE‘érograﬁ;;.JAdditioﬁai ?ﬁasé‘Illﬁo;k;:mﬁch.ofiwhicﬁ}is‘preégnti§“
'heéri&g ﬁbmpletioﬁj”i§ directedttéwa}d'ﬁackgfouhd}déta:gcqqiéition.(ther@al.
"loéging of é;istiﬁg€Weiis,.agevaatiné pffyo;ﬁg'bésalts;'wellfflﬁw.tésfé énd"
‘Ebya:oiogié_éﬁﬁéiés) iﬁ sg1eétéd-areéslﬁhroughodt}the'Stéte,'aﬁd;initiéi éreé:
 as§e§§§;nfit§tﬁdié§i_éfffsoéofro; vf£uth?for;,Coﬁseqpéﬁcéé,_~Cha&bériﬁb)T,éﬁd:ﬁ
Q,Meéquiﬁet {;‘ : , . . .
. }ihé;bro%d1y saséd effértitb'aate ﬁaé révéaléd nuﬁerouéﬂafeas‘Wifhiﬂ tﬁel

‘State which may prove to be viable geothermal prospects. The extent of know-

1ledée;abégf?eaghfbff;heéefprqspécé“vépies Widél&,zwith sémé requiriﬁg récbn—iﬁ
 naissanéefiévéiﬂinyés#iga?ibns;'andfbéhefs wgffan&iné'deféiléﬁ‘é£ea'spe§1fié'
:;Suseys‘;na[ofigradiéﬁg;dfilliﬁg té]coﬁfifmla‘fesoufcé aréa;.fAreé assesséent"
_must{[béf’cémélgﬁéd Qﬁefe',tgefe> is Ts#ffiéieﬂthfiﬁifiai inférmatibn Hénd.*a:
v-:?6fénfiéiiééofﬁef@éi pséfi éssésémengfpf'leséAngl uhdéfsfoodvﬁrospéqts ﬁﬁgt_
f_}c6n£iﬁ§é:ggffﬁétyédmefdfvtﬂeéévééﬁbbéideﬁeibpéa in the‘ﬁégt}fewAyéafé;  and

broad-based reconnaissance.is essential to locate new resources.
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NMSU-80-20-251
2.0 PROJECT PIAN . -

"l‘here-.‘,are. nunerous- low .tenperature respurce 'a'rea's':'worthy "-of exp_l_o,rat'ionr,
and there ‘is | :a.n“ urgency to‘ de;relo.p": geotherrnal ' 'energlyl .source's ‘in. the state
' New Programs currently under conslderatlon by Congress would prov1de.fund1ng
_for Phase III site speclflc euploratlon and feasﬂnllt)t studles,_and l’hase IV
/:commerc1a11zatlonvof geotherma] fac111t1es.u, In view of thls,‘ the suggested

- :budget ava'_ila_b_le _ to"'lthe‘ 'DOE- D’"E/\Iew Me‘uco Geothermal Low_’ Tempe'rature

Re ervon ASseSsmentthogram ~for'Phase LI .area, asses_sment,» is relatively

. :stnall.'» 'l‘hisﬁ;,:necessitates _l.'three' Hs.hifts .fin't_ the:.t-emphasls of the_ Phase- IIll
. prograrn, 4 ‘area: a.s's'essnient . as propo-sed. ,belvow.‘:", (1) | 'AA' .slgnifiCant portlon of
‘this. effort Ai:s concen'trated ‘Ain.‘areasil’ehere.; .-_there is suh.stantial-demand‘ for
alternatlve. energy -sources. :"a-nd"hwhere -‘t-here.«is; the' likellhood‘ of economic ‘_ o
‘geothermal development coupled nlth a potentlal user of thegeothermal enerlov
'To choose these locatlons,v extenswe use has been made of analyses conducted
'by the NMEI/NMSU Operatlons Research Group ‘under the DOE Ge\ thermal Reglonal
‘ :Operatlons Program. (2) The exploratlon/assessment program at each of these
"areas has been planned as a coordlnated ‘and phased effort As newdata ‘are‘j
acqulred they : wlll be ‘_ 1nterpreted in llght of ex1stmg 1vnforr'nation.- to
‘determlne the type and e&tent of subsequent surveys, Wlth the goal of elthe.r ,V .
"--':V51t1ng an exploratory test well with deflned depth and temperature objectlves, '

or abandonlng the prospect area. Sonze surveys_ in ‘thlS-plan. a_re proposed
"-condltlkonally, d,ependlng'_ upon the ‘outcojme of workuperformed earlier' in the“ '
_program.; ’ The research\ staFf :mvolved in the eveluatlon of | the’ partlcula.r
i assessment :_ar-ea,‘ ‘:‘_"in Avcon_]un_ctlor_\‘ _ w1th | the“ \Iew _ ‘vIex1co - Energy‘f lnstitute |

._geOthermal staff,' -will ‘_-'.‘de-termine» ‘.whet»her‘ or‘ not these surveys: should be

performed. "
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To obtainAthe hecessary data forhassessmeht.of a particuiarvarea private

. companles may be contracted w1th or fulltime staffvmay belhlred tobcarry out

certaln surveys with oredetermlned technlcal spec1f1cat10ns.‘ Interpretatlohs

of data thus 'galned w111 be performed by :the research personnel who. are:
:coordinating the areazassessments;'jh

; lA‘third shift ih emphasis involves thevincreasihgly.impOrtant roielof.the‘

.Newaexico‘ﬁnergyTInstitute in coorainating'the area%specific’surveys, and in

T

I

correlating and disseminating the data which have beeh obtained.

2.1 .Project Administration =~ - . . o

In 1974 the New Mexico State:tegiSlature‘passedvthe.ﬁhergy hesearch and.
_Development Act, estahllshlng an annual $2, OOO 000 program for energy research
w1th1n the State. for:,the-”past 31xA years. : This research program“isf,
,admlnlstered by the Ne& Mex1co Instltutes at New Mex1co State Unlver31ty,.the_
Unlverslty of New Mex1co, and the New’Wex1co Instltute ofAMlnlng and Technolo gy.
The New Mex1covEneréy Instltute at New Mexico State Unlyer51ty (WWEI/NWSU)
_Qas charged w1th the resspon31b111ty for.energy research in geothermal solar;
twind and waste conversion.‘ |
| ' As the DOE/DGE Iow Temperature Geothermal ReseryOLr Assessment Programshas
.grown;: two grow1hg respon31b111t1es have »naturally fallen upon NWEI/NMSU.
. :(li ~ As extensive prlorathQ‘ and_ assessment:_actlv;tles_ have._become
concehtrated‘at'severalhpromiSihg areas;’it has becomeAincreasihgiy ihportant
'1‘to coordlnate the efforts of the researchers 1hvolyed in both DOE and state—.
' funded tnvestigations “to‘-marimizevyarea;spectfic knowledge‘ of .geothermal
A'resources ih the:state. N%EI/NMSU whlch has dealt dlrectly w1th the researchq‘

/-

1,~personne1‘of three univer51tles 1n‘developing the exploration programs, must‘

)
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‘be in a Iposition' to insure that there is. ample communication among the

_ researchers in ”a specific area, fand that ant'exploration/area assessment

sequence w1th clearly defined. ob]ectlves is malntalned for each resource, area.
(2) As data have been acqulred -and technrcal reports wrltten, 1t has be-

come thegfunction of the’ Energy Instltute to transfer thlS 1nformatlon to the.l

e”public;' The Phase Ingeothermal.maps:will_provide interested parties with an

indication of geothermal potential in a particular area,”and the associated '

.references will list the‘site¥specific4reports.:'NMEi/NISU w111 have to keep.
;thesevreference.llsts current, and'wil1 have to provrde manv OL the actu11
.technical reports. Approprlate data w111 be catalogued in the GEOTHhRM flle
-eand geothermal data not accepted in the GEOTHERM flle w111 have to be stored

. and/or. printed,"and_ disseminated by. the Energy *Institute‘,upon request.

Additionally;uif~geotherma1 development is to be stimulated,.the Energy Insti—

- tute geotherma1 ‘staff will have to be able to evaluate the-.area—specificz

data on behalf of a potential developer/user, and to make recommendations to

'the'potentialiusertashto the next steps‘fOr phaSed Sité—specific development.h

.'InfOrder to maximize.the amountfof useful’data‘obtained-per assessment

-area, to carry out the functlon of area-spec1f1c survey coordlnatlon, to .-

"‘pub11c1ze the abundant geotnermal potentlal of New Mex1co tov dissemlnate- -

technical data,v'and to prov1de ouldance in’ the transfer of the technlcal

information -to"potential .users, NWEI/NWSU requests DOE/DGE support of. a’

-centrai program‘unit;3 ThlS unlt s, personnel w111 con51st of a Low Temperature.
"Progrmn:Director:(9bA to “be funded by. VWD for 1980), a- drllllng and datah
. coilection 'techuician (lOO/ funded“by DOE) ‘and H araduate student' for‘.
'-1nfornat10n dlssemlnatlon (SOA durlng academlc year and lOOA durrng summer)
. -_in order to.expedlte the.collectlonlof thermal gradient data of a varletyi

of-assessment'areas, the NME;/NMSU w111 elther equlp a NWSU truck w1th a
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Gidaings or‘wesdrill traiierimquntaintarililrigt.mudtpump and.water tank end-
provide operating 'personnel vfrem  tbe 'program _unit‘.fer iits. operationQ or
’_cpntract withvcommercial drillerSfforpgradient»holes;ennichever prqves'the
© most cdstfeffective.J ResearehersAat_the universities wtllieontinue tovanalyse_

“and interpret such data in either case.,

2.2 'Site—Speeific Low Temperature Geothermal Reservoir Confirmation

2;2.1: Las A%turas'l

The Las Alturas hydrotnermal anomaly.as the best understood of tne geo-
thermai systems studled as part of the‘DOE/Qtate funded low temperature reser~f
voir assessment program | Temperature gradlent holes,‘drllled to a depth of 301
meters; have'been highlv successful in 10Cating a peak tn the“thermal anpmaly,_t
and eiectrieal resistivity 'surveys Tnave' defined .tne‘deptn‘extentiand-spme
lateralvbounds ef;tne.hot-water reservoir.i“Gravity;;maonetic, and Seismic
‘proflies across the feature have revealed a’ basement fault whlch may be serv1ng
| as>a condult for upweillng hot water. | | | ‘

.: Two temperature.gradient“test weiis, drllled to depths of 300 and 360
meters, have clearly deflned a hydrothermal convectlon system _The easternmost
"well 10cated'at the'peak of'the near—surface temperature gradient tenceunters
iy contlnouslv Vlncrea31ng ltemperature tova. max1mum of 62 5°C. at total.depth
'Re51st1V1t;; vcompensated den51loé, ‘and compensated_ neutren 1ogs suggest a
porous horlzon between about 230 and 260 meters‘depth . | H

'A 'productten/testv well has' been drilled into thisv'horiZOnt witn».the _E
t>ant1c1patlon of produc1ng 200~ 300 gpm of 60 C water.” fhls temperature and

flow rate w111 be suff1c1ent for heatlng hot water for tHe V%SU campus,
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'thereby eliminating one—sixthvof the’university denand for‘naturalggas.'iA.f
1150-meter well has already been’ completed to produce at least 8 gpm of 48 C

'__water to be used to. heat the new NWSU UnlverSLty Center and Pre51dent s

Residence.

. While'the ias Alturas‘anomaly‘appears‘at this tine'toibecioser'to.produc—
t.“ing a significant demonstrationlproject.thanuany other 1owptemperature geo-
hthernal Systen,in New'MeXico,_therehis'stilifa great deai:thatfneeds to be d]
'_h.learnedﬁabout thetarea,3specificaliy it's ﬁoch;'eaSt and south 1imits.':The:‘
PfodnctiOn.weilvwili have'to'underoo'an‘ertensive testing; the'finaljsteo'inbﬁ’
.reservoir confirmatlon;_before plans can‘proceed w1th the costly'lnstallation.

required to use the. geothermal flulds for hot wvater heating on the campus‘-

AN

:($125 000 has been funded by the State of New“dex1co and $250 000 by DOE -
'-for thls purpose and initial engineering de81gn of the NMSU system) Also

‘the hottest portion of the anomaly may not yet have been located -and the
-v;extent of the feature to the north and south along the controlling faultbhas'

'hnot been ascertained. ,Two recent clty—owned wells‘of 10007 indicate that the

anomaly 11es at- 1east 51x miles north and approx1mate1y one mlle east of the

: 'NMSU 1and The anomaly extends into areas where there would be users other
:jthan the NMSU campns;:‘The bipole-dipole resistivityISurvethhich has been .
cperforned.shows.the conductive anomaly toAbe open-ended to:the sonth;:'Tolthe
“fnorth:thafdata indicate'increasedAresistivities;ibdtﬁthese coincide'nith-a 
»cmaior artdYo'which.may he.masking deeper'thermal_waters“dith’shallowﬂfresh

3_C01d water'

Wlth the Las Alturas anomaly lylng 1mmed1ate1y ad1acent to the City of

. Las Cruces, private companies have expressed con31derab1e 1nterest 1n ascer—

taining;the'geothermal potential of areas both‘to.the-north and south_of the

known hydrothermal system.
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Scbpe of:work.‘ Approximately 25—l00i30—m¢t¢f témperaﬁure gradient holes

will be drilled. iTemperatﬁfe gradient holes‘willlbe_arrahged along profile
"1ineélto detefmine‘if_péssiblé the N-S and<E4W'boundariééfqn'the andmaly_ahd

 ‘the. position of the controlling fault to trace the extent of the thermal .

V' ;The flow test of the pfoduétibn”weli will involve the temporary installa—"

‘tibﬁ_of'é-aoﬁnﬁolé;pump-capéble 6f produéing 300.gpm,vahe:wgll Wiil bevpuhpéd 
 “_ foffaéﬁfoiim;tely one wéek»wﬁilettémperétufe‘andldfaQ-down”aré @qnitored:in 
: .thig"éﬁaladjéqéﬁtbﬁéllé}f Basei£de“d§ﬁé:will be écquirédifor éevefal.days,béfdre
'?pﬁmping’comméﬁééé'£§:ésgerféin‘ﬁarﬁmetric éﬁ%ecfs,'and‘recévéry wiil_Se.ﬁoni— '
 .ered f§;;u§ £6 tw§2§eeR$ ?ftéf prgductibﬁ is'térmiﬁaiéd. _Tﬁé anaiysis Qf
tﬁese hydfologylda;anwilivﬁé tﬁe bésis for'de§elopménf_of ihe LasiAltﬁras:ged-_'
.‘thérméllrgseroi;;_ ThisTp6rtién 6f:£ﬁe;workfié:sfaté—funded, and'réqﬁires

'ffnb:DOE funds.
2.2.2 ‘Socorro

‘uﬂJ;Ihé éxisfeﬁqé‘gf.a méj6r éesthermal énoma1y"at‘Sécorroiand,the,&oiafi; -.'
‘;iity'ofjﬁafural:gésiﬁriéés méEe £ﬁétposéiﬁiliﬁy of géotherﬁai heaping of £ﬁé
:_iﬁéw'México Inétitﬁ£e~ofjmiﬁiﬁg andATéchﬁology an‘attfaétive élternative; ‘HoQ—
.:e§er,-a§§eiop@eﬁf.must:be piannéd.cafefuliy so as to évoid coﬁtaminéfioa éfbpﬁe‘
Cifyfétfre§h waf¢f suépiy, énd £6 avoi&.iﬁdu¢iﬁé,eafthéuakeé in thié, the most:
useismi¢a1i§>agfiVé'tégipn in thefS;éteQ o .. | :

 x:"IIn'%he vi¢inity;of the proposed NMIMI:test_drill site, between the'campus.

and Socorro Mountain, it is essential to understand the regional grouhdwater

c¢irculation patterns, the thickness of a near-surface cold water aquifer,'and

' the'_thickneSS .of"Tertiary ‘sediments. ‘A drilling- target~‘in the sediments
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beneath the cold aqu1fer must be clearly deflned in order to draw up de31gn

bspeciflcatlons for the well..-

DOE fundlng for FY79 is- presently supportlng a detalled seismic reflectlon

survey ‘at the proposed dr111 51te to determlne the thlckness of the Tertlary

K

sedlments,,and,anj1n1t131¢groundwater survey to‘lnclude the sampllng’of springs

and'Wells; anaiysis qu tritium;'and the‘compiiation_of water well and water

"Quality‘data.‘TFY79'funds_will complete the preSenthhydroiogY studies.

“*Hvdrologic Qork'to date'has focused on thefthermal Springsiwhich are the

matn ~water supply ror ‘the LlLy oF,oocorro, otner 1on—thernal sprlags LH the .

Socorro Mountalns, w1ndmllls 1n the Sna&e Ranch Flats alluV1a1 ba31n west of .

" the Socorro Mountalns, and sprlngs and surface water “in the daodalena Wountalns

west of Snake Ranch Flats ‘which -are supposed to be the source of the vater

:fnrther 4east,' Tritiumlneasnrementsvhave evidenced the extstance of three
_groundwater zones springs issuing from the Magdaiena Mountalns show "hlgh"'
- tritium contents (> 40 TU),‘indicating young water;_the groundwater from
1 Wlndmrllsvrn the Sna&e Ranch Flats is "old"_ based upon "low tritinm contehtr
( <3'TU); springwater'trom'the Socorro Hountains is 1ntermed1ate" (10 to 20 TU)

The prellmlnary conc1u31on 1s that the Snake Ranch Flat water. c1rcu1ates very'

slowly and that Socorro sprlngs are made up of a mlxture of thls "old",watere

~with recent recharge.

:.Water,chemistry‘studies'have shown'that the water in the Magdalena Moun-

. tains is of the calcium~bicarbonate typeﬂwhile'springs'and-groundwater'in the

' Socorro area are of the -sodium-calcium-bicarbonate type.. This could be due to -

ion exchange as the water from the west -flows through the volcanic Socorro

* Mountain complex;'or'conld resnltffrom:miXing of:two differentAsources (e.g.,
‘surface water and water of volcanic origin). The former explanation seems

- more likeiy'atdthis_point.h P

SRR

SR

Cr e P Al e

$E R

A

i

B LT

=

o

CEN

i)
&

EERRY

T

A T

Tt
R

7

ek

3

LR Ee R

B RS S S e e R T




. B N . . . - . e . B - . B

MMSU-80-20-251

Based on water level measurements in wells a preliminary water level map
for the Snake-Ranch Flats basin has been-constructed.“~This map isAto:be.a;
starting point for model studies and mapping of groundwater flow ‘patterns.

" Scope of work. Expanded isotope and‘geoohemicel stddiesvwill be performed

to aid in the analysis of geologic'and hydrologic conditioﬁs'in the‘vicinity of

the drill site. 1If after Anelysis of3alivthe'defa,;a drilling target is not

defined] a commercial seismic reflection;sdfvey'could be highly advantageous in

resoIQi;g‘ ambiguifiee;' This Survey, 'oowever, _is ‘not--currehtlyglofoposed.
Detaiis of the hydrolooio'-inveetigetion a£e>fés followé: (l) Tritium '

vmeasurements are to contlnue.ln order to detect eystematlc flme varlatlonb in

the tritium- confent of the sprlngs. AThis,is;needed to gain a quautitatiye

understandlng of the recharge mechanlsm. (2) Tritium measurements are to be

.supplemented with measurement OE the-stable isotopes:oxygenf18 and deuterium. -

These are a useful complement to water quality studies to ascertain water

sources and rock/water interactions:e For example, geothermal waters can be

~identified because their 1sotope comp031t10n is ‘usually:'quitew'different‘

from §orfaee;or ordinary’groundwater. (3) Water 1eve1 data w111 be subjected

to a novel statistical analysis ealled Kriging. Th;s.establlshes confldence'

"limits on contours and computes 7_alternative-e'COntour" configurations. .

Groundwater contour maps are usually non-unique, so that conclusions based on *

a specific confour'map are not unique. Kriging allows confidence limits to be

"established  for alternative conclusions..' (4): An‘_atfempt  will be made to

gcohnect'the water level pattern‘inrthe Socorro Modntaio—Snake_Rahch Flats area

»

with that in the Rionrande &alley. The purpose'offthis is to determine'the

_reiation‘and connections between these two aQuifer systems. 'A-shallow thefmai_,"'

gradlent erd of approy1mately 8 lOO 30m holes will be planned to locate a

prlme 51te or 51tes for deep test well drllllng. -

10
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Once the surveys discussed haye‘beeu interpreted‘it is hoped that the

'productlon well dec1510n can be made in conJunctlon w1th developlng geothermal

'energy for use on’ the NMIMT campus (under Phases 111 and IV of the proposed

.DOE program) unless the ‘Socorro c1tlzens legally block thls development.‘

,”2.2;3>'Truth or Consequences

e

Investigations continue in the Truth or Consequences area as funded under. - .-

the ‘FY79 program. - Data concerning gravity studies to better define ‘the faults

and possible hot Water'recharge zones andithe geometry of the basins and poss—

ible geothermal reservoirs'are being interpreted. Field mapping of all late

.Cenozoic.'faults in the ‘area has being completed. 'Temperature logging of

all;available“wells hastbeenvcompleted,vaud this informationralohg With‘the

~data from ‘the “geological and geophysical studies 'will _be- used"toﬁ plan a
;_program‘of shallow gradleutldrillinggf Since this worh‘is'uot completevat

“b_pthls_time, no fYSO funding is sought for this area:

f2.2.4»fAlbuquerque_

Several factors contrlbuted to selectlon of a prime geothermal target darea

“din the v1c1n1ty of Albuquerque on the West Mesa. -The taroet area is approx1—'

‘fmately 15 km by 15 km and 1nc1udes the c1ty S western llmltS The area is

centered about 15 km from the Unlver51ty of New Mex1co campus .and 1ncludes the

"slte of“the_proposed new alrport for Albuquerque.. POSltlve 9eothermal indica— ‘

tors include: (l) the young Albuquerque volcanoes age dated at 190 OOO years

._(2) shallow swarm earthquakes monltored by the U. S Geologlcal Survey begln—

ning in October,Al978”and peaklug w1th a magnltude 2-2.5 earthquake on March:'

11
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"30;71979:(personal'eonmunieation-with'thelU,S.G.Sﬁ on September 5, -1979 con-
. firms the 1continuation of~'seismicity'_in"the ltarget “area . but toh_a lesser

i7extent.), (3) reports of warm mun1c1pal water wells (m32 C), (4) temoerature

gradlent measurements 1n mun1c1pal and prlvate wells yleldlng gradlents exceed-

J'lng 50 C/km ‘in the targe area versus gradlents of less than 30° C/km in other
, fportlons -of the c1ty, and (5) large grav1ty anomally (at least 5 mGal‘reslduall
:flanklng;the»targetsarea and 1nd1catlons of assoc1ated‘magnet1c anomalles from
' h.S.G.S.’aeronagnetic.maps.v ThlS comblnatlon of geologlcal and geophy31cal

' data Ponflrnel the target area ‘to oe actlve 0eolog1cally and aeotnermally anomw

alous.,ox:

."_"Durlng'l979 50 shallow gradlent holes (<25/m) were drilled based on

fvelectrical. ‘resist1v1ty ' reconna1ssance‘ and grav1ty/magnet1c anomalles.

:‘Re51st1v1ty measurements 1ncluded both soundlng and mapplng

Three deep‘ electrical-'soundings 'show 1that the resistive basement

}( 100 ohm—m) 1s over 3 km deep over much of the taraet.area » Shallouer &a:efff
fh»saturated zones are‘clearly correlated with the resistiviti soundings, espeo;
llally when the.zones are ofvloher water quallty (<10 ohm—m) ) Such conflrma—
’tlons result Erom.comparlson‘ﬁltn.electrlc logs to.depths of approx1mately

500 m run 1n the Albuquerque c1ty wells 1n the area. A correlatlon»between, A

re31stiv1ty and temperature in the wells has not yet been conflrmed ow1ng to a

: masklng by pronounced 11th01001c varlatlons

Res1st1v1ty reconnalssance mapplng in the area has allowed the soundlng

.1nformat1on to be extended to more than 60 kmz area., Although this is only
"}abouthone+fourthdhf;thedtarget:area;_the'results have revealed a pronounced
,r‘latéfél;reSlstiultg eontrast'where'gréviiyIand magaetic anomalies'were>decteo—‘ h
.:.tedhearller:s;Folloulng;the.orelininarYTlnterpretation that‘such:a_feature

(or‘series%of features)"representsEburied elevated structures with_associated
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hidden lecanics,-shallow temperature gradlents were drllled in- a grld over
the'anomelous area.l Of the holes drllled, one ylelded the maxlmum geothermal

gradient (4180 C/km), measured below the ~depth ofz the ”annuel temperature

varlatlon,‘approx1mately 15 m.

The shallow grid will be followed by deeper holes before id-1980"

~.(perhaps 3 or about 100m depth or one of 300 m depth)

Scope of WOrk. It is’ proposed to dr111 addltlonal evaluatlon holes, to

-expand the resistiv1ty‘and surface magnetlc mapplng, and to do detailed resis-

tivity -profiling where deemed appropriate 1in the. present asscssment area.

. Such surveying'and'drilling would he.ﬁost cost-effectiye prior to any proposal

 to drill deeper holes.

»Initial geologiCal,'geochemical;-eud_geophysical'reconnaissahce’will also

- be initiated in other ‘promisiﬁg~_assessment "areas near Albuquerque. These

‘include the area of*the"Jemez'reservoir’and Santa Ana Mesa about.35 km north

of'Albuqueruue, the Puerco faultfzone‘BS km‘west‘ofrthe city, and the Cat -

Hills Volcanoes, BO'kmvto.the southwest;‘ The'area of the Jewez reservoir is.

~one of the deepest portlons of the Albuquerque ba51n as srissied hy=a large
negatlve grav1ty anomaly; thus, a Vast poteutlal' reservoir exists. Thisv '
“location also has been\measured by Swanberg (personal"communicatiohs, 1978-79)

~ as having vhigh. geochemcial temperatures (Si0 -120°C, Na K <Ja—lSC°C)l-h The -

2

)

“Puerco fault has exhibited heat flow values "as high as 3.1 as measured by
" Reiter (personal communicatiou;ll978) and extensive faulting may provide deep
" circulation zones. 'The Cat Hills volcanoes represent some thirty cinder cones

H-and'basaltAflows;lthe"latest eruptiou'is dated -to be 140,000 years (Xudo,

personal communications 1978) Theselyouné volcanoes associated faults, and

deep basin fill prov1de p081t1ve geotnermal 1nd1cators

13
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. To aid in the electrical investigations, it is proposed to purchase a 500

watt resistivity transmitter to be initiallyﬁlocatedlat UNM. This will result

in more'_efficient, more rapid electrical resistivity‘_evaluatioh of the

Albuquerque geothermal prospect Its additiou willhprovide researchers with a.;

: 1ight—we1ght hlghly moblle, hlghb_poweted -transmittiug' unit to complement -

tbeir'present 15_kilowatt unit. Three on—hand_receiverszould be used with

both transmitted units.

2.2.5 Columbus

ThlS 1s located in Luna County about 30 mlles south of Demlng near the'b

‘border c1t1es of Columbus,»New Mex1co, aud.Palomas Chlhuahua, Republlc of

'Mexicoﬁ’-Au industrial park and new border facilities have been plannedbfor

‘this area. Qeothermal energy may playua significant role in making_these_pto—

‘posed facilities energy self-sufficient, in addition to providing.the oppor-
tunity for_international‘c00peration_in ‘developing resources whiéh may well

.'straddlefthe international boundary.lj'

i The present aSsessment program tequitesya tota1 ot $88;854'to:conouct
areaespec1f1c electrlcal res1st1v1ty and eeothermal gradientbstudies‘iu'the
area.: The bulk of money ($75 000) anludlng funds for test dr1111ng has ‘been
funded by the State of New Mex1co ' The renalnlng funds ($13 854) are belng'>

requested as part of the DOE state coupled oeothermal program to help support

key’ personuel lnvolved in the 1nvest1gat10n.:lA

The . geothermal potential of ;the:.Columbusf area. has?:beeu disoussed by

Z‘Swauberg (l978).biGeologic evidence of enhanced geothermal potential inoiudes

late Pliocene and Quaternary basaltic volcanoes, deep.sedimentary basins of the

Rio Grande Rift, and faults active ih;the'late‘Quaternary‘(Seager‘aud Morgaux '

14
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Ai979).: In addition, the chémist?y'of wérm_wéter weils (;30°C5.i5 tﬁe area
'suggést that subsurface temperétures nmay bé a§ high a§ 150°C (Swanﬁe?g;‘l978).'ﬂ
. The abo§e informgtion‘ié recénn;issan¢§‘in.nature and can be.uséd only

.té 'demon3£rate that>-a détailed'-search  fbég!a 'gebfhefmal prospecf' has ;

résdnablé chance_fdr_success.‘ The'preéenﬁ-éiqdiés‘afe:desigﬁed'tovsearCh'
' fofvand evaluate‘any gebthérﬁal sifes_that migﬁt Bé iééate3~iﬁvthis.geologiééliy

favorable area. -

2.2.6 Tularosa Basin

:Tﬁis is thé largést fract of 1an&xiﬁ'tﬁe contigubustnifed Sﬁates'ihaﬁ.ﬁés '
excelleﬁt;éeothermal ppténtial,.bﬁt has'hot:been.stﬁdiediiﬁ fhatbregafd; 'Inves— _
'tigafors ;t.fhe Univérsity_ofuTexas_at El Pésb Hayé tréced‘tﬁe.ﬁuecp.Tanks
geotherma1>anoma1y.as far_dérth as the New Mexiéo Border{ﬁéaf:tﬁexsoﬁthern.end
of thé quarosaABasin; L j:' ZA“f.'  ; ,._”i'; - o

o Whité-sandé Missile Range; which pﬁvers mdsf 6f:th¢ Idlaroéa Basin aﬁd
is_féced with a mandatebto locété élferﬁativé‘énérgy éourceé, has pfovided
$10,000 seed money fpr‘asséésment of existing géo1péicé1 énd geéphyéicalldata.
in‘theAimﬁ;diaié vicinity'dﬁ'{he Range héadqﬁartefs{A The Dépértmeht bf'Defehse '
.has recenfiy become in#dlved in geotherma1:sFudiesvat‘Williams:Air Force Baée
id-Arizona and Hill Air Force'Base in U£ah; aﬁd isriikely‘to{prévide'fu£ﬁre

- support for the Tularosa Basin.

Séope'bf work. A representafivg sé1ecfion'of dril}yholés fro@ all‘pdrts'
Qf”thé militarf laﬁd:willxbe‘logged.fo obtéini;empérétﬁre'gradieﬁt'daté;‘énd 
-chemicél aﬁalyéeé wiil be perfofméd.dniéelected grdundﬁéfers. The pewhand
: existiné data will be inferpreted fo 1éca£e néw:asseséméﬁt areas f§r fﬁrther“
exploratipn.. | |

15
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'oP Interstate 10 near Chamberino and Mesquite, New Mexico. This area lies
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2.2.7 Chamberino and Mesquite -

Water temperature, geochemical thermometet temperatures, and two.resis-

. > . S . , . ‘
tivity soundings indicate a probable low temperature geothermal resource east

’

abdut halfway between Las Crﬁceé, Néw‘MeXico, and El1 Paéo;:Texas; in a‘rapidly

'growing portioﬁ of theARio Granaé River Va11ey.

"The geothermal aéseésment'area.1ies:along the'éaméitrend‘(the Valley

Fault) as .the Las Alturas geothermal anomaly near VLas' Cruces,A and bearsj'

, siénificant similarities with it. Both appéar to be bounded by north-south -

treuding;féults,-uplift to the east, which may be serving'as conduits for
upwelling hot water.

,FY' 1979 funds have already supported  §érformance cof - electrical =

-resistivity surveys (Schlumberger, bipoie—dipole_ﬁand_vmégnetotelluric)' to -

determine' the extent and thickness of the low resistivity zone, which' may

be associated with hot water.

' Conditional scope of work. If the electrical investigations. locate a low

resistivity -anomaly of sigdificant size,’then'temperature’gradiént data will be

'obtained:to define the thermal characteristics of the'anomély. ‘Available free
fholes:will be located and'temperatureblogged, and aﬁprdkimétely 15;100 new
.shallbw femperature gradient holes will be drilled. At this‘point, suffiéieni

~data will have been obtained to site the optimum location for the .intermediate o

depth test well if it is warranted by the previous investigations.

16
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2.3 Préiiminary Investigations of Additional Gééthermal-Sites in New Mexico

2.3.1 Northwest and Northeast New Mexico Counties

'NOrthwest New Mexico is the fastest growing area of the State, with in-

_éreasing'actiVity_in the mining of coal and uranium, and drillinglfor oi1;agas,

and, of. course, use of groundwatervneéessary for all these activities. :The

eXplosion'iﬁ population in fa:mington, Gallup, and Grants dictates a current

© and near future nead for replacement of the conventional ‘fuel energy consump-

tion in the area;_“
- Past work has shown several isolated localities in the northwestern New

Mexico counties which possess geothermal potential: several high temperatures,

'LaboVe715O°C,'have ﬁeén'iptefpfeted from_geocﬁemisfry.(Sﬁaﬁberg, uﬁpublishéd);A_“
i"a parfiéi‘anélyié of bot tom ﬁole témpefétufe daﬁé ffom_deep &élls_has'revealed
.:SOme témperatﬁréAgfadiénts 1.5 times‘normal:(USGS:Cichlar‘790);4re¢ént.tem—.‘
x»perétﬁre ééaédrémeﬁts iﬁ watef.&élls:iﬁ‘the Zuni Mountaiﬁé qéar.Gallup‘have

“proven to be aﬁomaiodsly high.(LevitteglLASL).‘f

DOE/DGE FY 1979 funds are pfesently_suppérting.é study to isolate potential

geothermal sites in the five northwestern counties (San Juan, McKinley;,Rid 

‘Arriba;fSandoval, and;Valencia), pfimarily on the'Colofadé Plateau. Bottom

vhole'temperature da;é-have been " collected from.approximately 10,000ywe11$.'

' Additioqal wellfdéta'ﬁill be collected, along with information on the:geo—
hydrolégy,‘ structure,v(and stratigraphy. These :&ata.'are'Ato ‘be assessed,

with a view ultimately to prépare a ‘map of potential'sités in the New Mexico

portiqn,of the'Cd1oradd Plateau.

- Scope'of work . The _present' funding -will‘,support_ the efforts in the -

fNotthwest coun;ies‘fhrdqgh May 1,,1980.' Additional funding will continue the-

7
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r:work:inuthe Northwestlcounties_through“completion in 1980 and extend the
'f.collectiontof bdttomhcle'data into Taos, Colfax,;MQra, San Miguel anthanta Fe.

. .counties.

~

' '3.0  ORGANIZATIONAL AND MANAGEMENT PIAN = - -

3!1‘!The New Mexico Energy Institute at New Mexico State University‘

e

'.hThe New'Mexico Energy institute at NMSU has been designated at the'leadf

-1nst1tut10n for geothermal research w1th1n the New Hex1co Research and Develop—

ment Progran by the Vew Wex1co Energy and Wnerals Department As such,

'admlnlstrates state,research,progects and’ coordlnates these with federal geo-

,Athermaleprngrams.-*

3.2 “Interfacing Organizations

‘Researchers at the State's'three primary universities. the University -of

t;ﬁew'ﬁenico; the New Mealcc Instttute of Alnlno and Technolooy ann the New‘Hexico
vState Unlver31ty,.contr1bute thelr unlque expertlse to the State s beneflt in
:.thls and cther programs through a comblnatlon of subcontracts and memoranda of ~
.agreements. NMEI/NMSU w111 contlnue to support the 1nteorated research efforts
'1w1th1n the unlver51ty system as‘well as 1nterfac1ng with it' s state agency,_
‘rjthe EHD and ats‘technlcal advisors within the national laboratories in New’

:1Mex1cq.'
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4.0 PROPOSED BUDGET

nom
1.  Sa1arieé? ﬁages;;ﬁd'Efinge ﬁénefit§ '

facuity/Staff Salériégf'

EI frﬁgram Uﬁit-?foject.Manégéf”(90Z)

L P’£Sgrém 'Ur-lif—Te;C;frlnicia.n‘ (1007) o é_is_,’(jﬁo .

'Lés‘Alturés' :'jv:11 :;ﬁ  j;3:vf7 ” u;;1,11§‘

Sdcﬁrrb;tthgrmal érédiéﬁ£:aﬁa1YSésjj  '>.1;114'

Coluﬁbus o | o
TQlérpséfBasip.g ff - f > 'f.fj '. _-Aj"3;591
"dhéﬁbérinoéMésqqite -' L VfT “:   ;}A ?3;59l

- NW/NE New Méxicd Counties ":  - ;;2,000

" TOTAL FACULTY/STAFF SALARIES = - $26,410

Student Salariés:"

 EI Program Unit-Graduate Assistant . $ 7,500 -

;'Laé Alturaé _;_“'-‘ . ,'j‘ s Lﬁ ‘ "f ;_464‘if‘

.'Sdgéfro>(tﬁ¢fﬁa1‘gra&iénts aﬁalyéeé}   :'_ 464 -
'Tuléfasé Basin 1f' ' [~ - n[;ﬁl4' :;. 19,361
 Chaﬁberino*Me%quiFe:x"[fn j  ;,  _t1‘4.2,436

'

NW /NE. New Mexico Courties'

" TOTAL STUDENT SALARIES . - - $33,856
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" Fringe Benefits:

$26,410) .
"Stﬁdent F.B. (2% of $33,856)
TQTAL fRINGE BENEFITS
| "TOTAL'S,W'AND F.B.
'2;_ Travé1 - -
| EL P#Qgram Unit
=La§;A1tﬁfas_v
Célumbus
;Tuiarosa.Basin'
Chamberino-Mesquite
. NW Névaexico Counties 

- TOTAL TRAVEL

3. Permanent Equipment

1

EI Program Unit =

~

“trailer-mounted drill rig,

drill pipe, mud pump @ $8,000

. In UMM Subcontract

1 - Scintrex TSQ-2E, 500 W

- TOTAL EQUIPMENT

Faculty/Staff F.B. (15.13% of = .

Truck-mounted water tank @ °

$2,000; Giddings or Wesdrill,

ResiSfivity Equipment @ $7,089

NMSU-80-20-251

53,99 . §3,43(D)

%{‘ 678

$ 4.674

864,940

..;.$ 5,905-"’ ,‘:vgi s 1,000(1)

NE)
| @
2,020

| 2,020

§11,449

$10,000

$10,000 ° -
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-4. EXpendable‘éuppliegé‘ | _ o | .
. EI Program Unit T ;510,960117,_ s 1,000(15 :
Céneral @ $1,000 | o | ‘ | ' |

- 'brilling sgﬁpiies e $9,900 ﬁﬁx-]
(300 holes)-;'. ' -> | |
‘Cblumbus"  | o S bf;f - . _‘A :'% ' ,;"a  f _:‘  | kZ)’
. quarpsa Basin o 'f | -'“: 'f 3 1500 ” |
, Chamgeriﬁo—ﬂesqdite  }5. ‘.,.: o ":300.3

NW New Mexico Counties - S . 200 ¢

TOTAL SUPPLIES S i . $11,900 .

5. 'Compuiing Cosﬁs’
EI Program Unit L i“';' : ‘iv.v | v$5;000'
Columbus | , - - .1 '::'V - ; .'.19‘ o   . .:" ‘ (2)
,'Iularosa Basin '  o ‘ 15»"v"-2OO. : o
Chambérino—Mesquite‘:" _ "”, ¥'1 e 260'
NW Neﬁ Me%icé'Counfies _ o L V l__;§99

TOTAL COMPUTING COSTS - - § 5,900 -

6. ,Otheg Direét Costsﬁi '
o EI Program Unit: eublications'  o ;,S 1,396 - $ 1,00@(1)
. :Colﬁﬁbus:‘ Publica;ions'. ‘ D V‘i » "“ 1 ‘,i. o |   (2)
'1.G£adient‘Drilling,- o
- Tﬁiérosa %asiﬁ: qubiicéﬁiohs : { . ﬂ_9OQ
o Chémiéal,Ahglysesig' - 1,000
.ChambérinoéMeSquite: Publicafioné A'.f 300
MW New Mexico Counties:'Publi— v’ 1 ‘354 
| Acations .

$ 3,944

TOTAL OTHER DIRECT COSTS.



- 7. Subcontracting

Socofro—NMIMT o 89,350

Albuquerque—UNw 103,770

TOTAL SUBCONTRACTING - §113,120

8. Indirect Costs

At NWSU 48% of total modlfled

on—campus dlrect costs ($108 153) 351,914 o

*At'NdIMT—+OZ of balarles, Wages

C($4,850) . 1,060

*At UNM-53% of Salarles Wages '

(846, 929) f_' o as873
TOTAL INDIRECT COSTS L s78.727

TOTAL CONTRACT COSTS N B 7 $300,000

. *Not inéluded inlsubcoﬁtfacting fiéufeé. 

10 mip 782238

v2.1 68R—2204 (875, 000 total budget belng nevotlated)
,3; 68R—2207 (3125 OOO total budget belng neaotlated)

?:4{ NWSU Arts & Sciences Research Unlt AC"
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'

1.0 INTRODUCTION

After two years participation in the DOE—DGE/New»Mexieo Low Temperature
Geotherﬁal Reservoir Assessmeﬁt Prqgrem the'initiai goal.of éublishimg publiC'
and technical geothermai-mep5'is neariﬁg completion.  The ﬁﬁEI]NMSU effort has
involved the ‘eoliection; “tabulation, and presentation oﬁ geologicai,
geocheﬁical,iaud geophysical'déta pertainingleo low temperatqre geothermel
resources in’fhe stete.' While_thete are étill valuable data to be obtained,

the -information which has been compiled to date will soon be published as -a

.map series that will aid ‘individuals, industries, or government agencies in

evaluating the poséibility of geothermal development in a particular area. A
public map - showing well and spring data and delineated low temperature

resource areas will be published in mid-1980. A technical map showing basic

~data related to geothermal resources and an accompanying publication of

- associated references will enable people interested- in a particular site to

efficiently compile' all relevant dafa. ~ These - basic data include. the
distribution and temperateres of thermal wells and spfings; abnermallyﬂhigh
water; 511 and gas well bettom.hole temperatures:.estimated temperatﬁfes»by
SiO2 and Na-K-Ca geothermometers; salinity of groundwaterg_heae flow;'&eep
sedimentary: basins; seismicity; late Tertiary ~and Quaternary faults,

Quaternary volcanic rocks and major volcaniec centers; aad -electrical

resistivity. - This map will be peblished near the end of 1980 or Spring, 1981.

With these two maps potential developers and users of geothermal energy will
have a highly wuseful  basic resource for undertaking a complete geothermal

assessment and development of any site.
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. The br?adly based research effort to date has revealed numerous areas
within“ﬁeﬁ Mexico. whichfmay prove to be viable geothermal proepects. The -
extent_of kncwledge about‘each of these'prospects varies widely,'with some
requiricg additional 1 reccncaissencejlevel investigations, and | othefs>
‘werranting detailed 1ocai_survey$, possibly including gradient. drilling to
confirm the resources. Afea'assesement should be comﬁleted first iﬁ_thosec
areas where/ there' isA sufficient information _tc suggest ‘'some geothermal

resource and where there is one or more potential geothermal users; assessment

. of less well known pfospects should: continue so that the data on these areas

may~ be upgraded in the cext“few‘ years. - A continuing broad-cased
reconnaissance program is also ueeded.ih order fo_locate new resources, in
particular, those which .db nct have any apﬁarent surface macifestations.

 Other work;Aaiﬁed‘at afea resoufce‘cdnfifmation, was éone at. the Llas
Alturas geothermal anomaly_neer Las Crucee. State funds were used to drill a
production well to heat the University Center and President's Residence on’the
Nee Mexico - State University campus. A deeper production/tes; well has been
drilled (50% DOE‘and 50% efate funds) for‘hdt water heating on the campus and
for determining aquifef characteristics for reservoir aseessment; bAdditional
assessmeht work, hes been direcced toward acquiring background data on the
West Mesa of Albuquerque (S%ate'funded) and in Sierra, Doﬁa‘Ana, Luna, Otero,
San Juan? McKinley, Rio Arriba, Sandoval,VValencid and Socorro Countiée (DOE

funded).
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© 2.0 PROJECT, PLAN

The program is divided into two ?arts:- Phase I (state wide assessment

taské)kand Phase II (area resource assessment tasks). Phase 1 deals with

cértain‘tasksjwhich-need>to be performed or completed in order to more fully

. assess ‘the low .temperature geothermal potential of New Mexico. These Phase 1

activities also help ' to delineate ‘new geothermal resources throughout the
state. Phase II deals with tasks which are needed to refine the assessment of

certain local geothermal resources. Current targets have been selected from

-an analysis of the existing data that will be presented on the public and

technical geothefmal méps;  Extensive use was alsd made of analyses conductéed
by the NMEI/NMSU Operapioﬁé Research‘Group under the DOE Geothermal Regipnal
dperatiéns Program‘ inv 1ocating thé targets.v Thése: anaiyses helped. fo
determine. where there is a 1likelihood of having. économic' ge§thérmal
aeveiop@ent coupled with potential users of thé geothermal energy. In ordér
tq-atcomplish.the tasks éroposed héréin,vuniversity reseaichers énd private
companies . or consultants will  be subcontra;tgd fo carry out certain
investigations.with'predetermihed‘techpical,specificétions and deliverables.
The su#contraéfors_named in the task budget (séctibn.A)l) have been selected
on the basis of preliminary’program discuséions. If any detgrmine they cannap
participate under the proposed task budgets when the subcontracts aré
negotiated, NMEI/NMSU will find other subcontractors td cafry out the program.
An ongoing analysis and synthesié "~ of incoming monthly resulté willv~be
pgrformedvby the Low Teﬁperétﬁre Program.staff{in order thét current data and

information -are available to the public.
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2.1 Project' Administration

. In 1974, -the New Mexico State Legislature passed the Energy Research and

- Development Act, establishing an annual $2,000,000 program for‘ene;gyAresearch

within the State. This research program is  administered by the New Mexico
. , o - .
Institutes at New Mexico State University, the University of: New Mexico, and

the New  Mexico Institute of Mining . and Technoldgy. The New Mexico Energy

Institute at New Mexico State University (NMEI/NMSU) was charged with the

. responsibility for energy research im geothermal, -solar, wind and waste

conversion. 'On the . average, the ahnuai geothermal investment from fhe New
México Reéearch and Deve1opment Progfam has beeﬁ $296,909.

Iﬁt 19738, thg 'NMEI/NﬁSU received 1its first DOE-DGE Tfunds for Vlow
temperature geothermal resource assessment. As the DOE-DGE Low Temperature
Geotheréal ‘Reservoir Assessment Program has grown, two responsibilities of
NMEIL/NMSU haQe'increaéed in importance:

(1) As extensive exploration'.and ‘assessment . activities ‘have begomé
concentrated at se&eral promiéing areas in the state, it has become essential
tO'coofdinate the éffort§ of the éubcéntractors iﬁvolved in either DOE and
state—fﬁﬁded‘investigationstto maximiie knowledge qf geothefmal resource areas
in‘the-staté.. NMEIL/NMSU musfvinsure‘thét there is ample communication among
the subéontractors about’ specific resource‘ areas, and | that an
exploration/area gssessment sequence with clearly defined objectives 1is
developed for each area.

(2) As‘data have been acquired and task. technical reporté written, it has’
become_theffunction of the Energy Institute to transfer tbis information to
the public and to bOE. LThe initial‘ﬁubiic and technic31 geothermal maps to bé

published by WNOAA will 'provide' interested parties with an indication of
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' geothermal'potenfiai in a particular area, %ndetne associated references will
1ist'the.specific technical reports elreadygpublished; ’ANMEI/NMSU will need
to keep these maps and reference 11sts-current, to publish ineerim nepsnwithf
new data, and to pronlde pofentlal users dlth publlshed technical reports.'

t
Appropriate new data will be_catalogued'in the GEOTHERM file. Raw geothermal
‘ , ! : , :

data will be maintained in NMEI/NMSU.computeé files or possibly the New Mexico
Heritage file for ‘dissemination by the EnergX:Institute upon request. The data

‘ L ; o :
will be retrievable in both longitude and | latitude and township and range
. . {
| , :
format. As geothermal development  is stimdlated in the state, the Energy
: , \ o :
Institute geothermal staff will be able to efaluate the area data on behalf of wmb.l

(

a potential developer/user, and to make recommendatlons to the user of the ﬂﬁ4ff‘

next steps'fnr phased site—epecific developme&t ‘, : . j?_
e T ST ; | o . , . v

2.2 FY 1980 Program {
: ‘ J
i

2.2.1 Program Personnel

\}y@i{mgm«/\ ~10 6\*&@&%\4\&@% om %Fﬁg%@% ) dd q/é e #

“U\\\ MMEI/NMSU requests DOE-DGE fundlno sunport for the follow1ng personnel

1) Low Temperature Program Director (IOOA funded by DOE for FY 1980), 2) a
. to ! : :

: _ | .
field engineer (100% funded by DOE for FY 1980) and 3),a graduate student for

information dissemination (50% time during academlc year and 1034&;1me durlnai "
N ~

summer funded 100% by DOE). ‘W‘S(OMQ ‘QOM &SU%QJZ) HM)’E ‘0}’06 reuIL 6 Vﬂé& bl)% 1
Uitnlole bile' bl = -

These personnel will éenable the 1nst1tute to maximize the . amount of

-

! .
useful data obtained per assessment area, ' carry out the coordination of

regional surveys, publicize the abundant geoﬁhermal potential of New Mexico,

disseminate technic31‘ data, and prov1de guldance in the transfer of the

. technical information to potentlal‘users.

(
|
5 } S
1 .
, .~
i
t



-.'2.2.2‘ Project Taéks

- Phase I (State-Wide Tasks)

‘_NMSU—SO—ZO-ZSIR.

i
The following are applicab1é~tola11vprgject'tasks: Sﬁbéontraétors_will

submit monthly‘ reports with collected . data and a. summary of the work
t - .

accomplished. These reports will include estimates of the percentage of work

completed. and the percentage of budget‘s?ent. ‘The NMEI/NMSU will provide DOE,

’ . ' i
LASL, USGS AND URRI with monthly summaries! of the interim reports for all

t

\

project: tasks and detailed -semi-annual and; final - reports on these tasks.
- B ‘ - N .

i
¢

i
|

. ) C !
TASK 1. Completion of public and technical maps currently under produc-

tion. 'The subcontractor shall complete the public .and technical maps of New .

i .

Mexico.., Final review and revision 1is needéﬁ-for the public geothermal map

i

prior to tbeAfinél printing by NOAA. The initial draft of the technical map is

scheduled to bé sent to NOAA by June 30,{19804 Further reviews and updates of

i

the technical  map will be required prior} to publication in 1981.A The

. 1 .
publication of these maps will represent the!state of geothermal knowledge to

date. The deliverables will consist of: 1) imylar overlays (scale 1/500,000)

i
|
of each data set shown on the two maps to thel

NMEL/NMSU and 2) draft copies of

each map as specified by NOAA. !
|
i

TASK 2. Completion of the collection of 0il and gas well data. The sub-
contractor shall complete the collection.ofiqil and gas well data for New
) . ) L ) .

Mexico.  The data will include bottom ﬁole temperatures and depths,
iatitude—longitude and townshiprrénge'of well locations, and, where available,
. . ; } . .
the bottom hole geological formations and theliir ages. The deliverables will

b, vl e me

o
.
-

!

e ‘



- consist - of: D tabulated data an
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i .
|
| .
d 2) a ,map and a mylar overlay (scale
I .

1/500,000) showing well depth,»bottom.hole temperature andgformatlon name and

age, if'known:

TASK 3:

Jpdating of NOAA mapsl

I
1
'
1
1

The NMEI and subcontractors shall col—

I

lect necessary data from on—going'DOE and nod—DOE funded research for updatlng

the NOAA maps. Work is to include

mylar overlays which will serve as

the‘plotFing and<draftingfof new data on

up{ro—d%te addenda to: final draft mylar

overlays for each data set from |which ‘t%e initial public and technical
geothermal - maps were constructed.| The rfbllowing -maps may be wupdated:
EE A
seismic, water quality, electrical surveys, and thermal gradients. This will

give NMEI the ability to generate
time for prospective users. and be
current assessment of potentiél ge

The deliverables will be 1) the tab

‘original data set and 2) mylar map

Construction of a 11neament map .

blue line addenda mapS‘at‘any particular

in a position to give an accurate and

othermal |resources. throughout the state.

nlated new data in .the same format as the
» ! : ‘

(scale IASO0,0QO);overlays with new data.
_ ! . .

H
|
l

The subcontractor

TASK 4.

construct a lineament map of the state.

scale will be used to geﬁerate the

consist. of 1) the lineament map an

. written report and 3) the photographs

TASK 5. Collection of existing

- shall

L%NDSAT photos of the appropriate
lineameht map. The dellverables shall

d mylar overlay (scale- 1/500, 000),

Lot what

2) a
used.

1
l
i
|
l

water we11 data. Collection of existing

water well data in’the-southern_Rio
the state is to be ‘accomplished by

collected will include;

_where poseiﬁle,

T -
HE

Grande R?ft and the southwestern part of

the NMEﬁ/NMSU field engineer. The data

!

temperature loos of ab

Mm %M’;

ndoned water

e

i
{
i
i
|
!
k
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‘wells, lithologies and drill cuttings.. The

" Phase II (Area Resource Assesgsment Task) ' o @ﬁ
v ‘ %
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1
1
1
|
{
|
a | |
¢ deliverables will include 1) a

{
N

teméerature gradient map ahd'mylar\overlay‘(scale 1/500,000), 2)‘a heat flow
map and mylar overlay (scale 1/500,000); if enough 1lithologic data are

available to establish thermal conducti&ities, 3). county maps (scale

1/250,000) will. also be prepared ia areasg,of high data density, 4) data
| . .

|
utilized ‘and 5) a short interpretive report. |
|

o (w\ N
o

o5

%‘90‘& ol ‘{ ?\’W (QQ‘TQWA

TASK 6. .West Mesa of Albuquerque. The subcontractor shall complete a.

. l .
magnetic survey on Albuquerque's West Mesa 'and drill and' temperature log 5

shellow_( d:5&m)Vthermal gfadient wells. Agdipole—dipole resistivity survey
v , ‘ - - . | o , ‘

~will be conducted on the West Mesa. area to detect lateral variations in

|
resistivity at depth in order to attempt to‘l&cate fault controlled geothermal
| . . :
gsources within the ground water reservoirs. ' The deliverables will include 1)

!

magnetic, electrical resistivity and thérmal gradient data obtained, 2) an .

interpretive report and 3) approprlately scaled maps of each of the three data

sets. - '
‘ |
|
TASK 7. Dona Ana and Luna Counties. This task deals with the Dona
" B l . -

Ana-Luna county area which - is suspected oﬁ having significant geothermal
. ‘ ‘ .

potential. The subcontractors - shall drilli 20 shallow (l:30m) temperature

gradient -holes, 'measure . the thermal gradieqts of these holes, and conduct

’regional resistivity work in Dona AnalCountyJ ~The deliverables will include

of 15

l _
1) the data produced, 2) an 1nterpret1ve report, 3) a re81st1v1ty map (scal

l .
1/250,000) and 4) a. temperature gradlent map (scale 1/250, 000) (,pﬁﬂm Lﬂh

l

' , .
-~ ‘ ‘ , I
|

B

2
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l

Task 8., Hydrologlc Study . of the AnlmaslValley nghtnlng Dock KGRA Area._

.r-""'

\} i
The subcontractor shall use’hydraullc data to conduct a preliminary computer

simulated model fqr:calibratiqn Qf_é?éf%ggi&:i}opertigs of the ground water

resérvoirs.‘.Quérterly water qualitybsamples %nd température ﬁeasqremgnts will

be obtained from wells in ;he area fof‘useiin'calculating the chemical and.

thermal. dispersive ﬁroﬁertiés of the resérvoirs; 'The deliverablés will
. | .

include the results of the ground watericompyter simulation; compilations and

"interpretive report; and, appropriately scale@ maps of water quality'ana13§§§,.

, 4 N , _
ground water temperature data and ground water flow patterns including ground
: g ) ’

I

water divides and bqrg;;ngi" ‘e ’ 7
| W\f\ee&b g\}f \Sﬁi QMW C) U>
| ol
e VL
e
ot



3.0 ORGANIZATIONAL AND MANAGEMENT PLAN..
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{
b
|
o
S
|
i
|
|

New Mexico State Unlverslgy

3:1 The New Mexico Energy Institute at

The New Mexico FEnergy Institute

institution for geothermal ‘research

|
|
{

1

at NMFU has been designated the lead

w1th1n the New. Mexico Research and-

l
v

. :
Development Progrmn by the New Mexico Eneﬁgy and Wlnerals Department. As

such, it admlnlstrates state research

federal geothermal programs.

3.2 Interfacing Organizations

proJects -and coodrdinates these with
l _

j
i
i
i
|
I
I
!
i

:
|
|

Researchers  at -the State's universities coutribute their unique expertise

. - I
. "to the State's benefit in' this and other programs through a comblnatlon of

subcontracts and memoranda of agreements. NMEI/NWSU will continue to support

. the 1ntegrated research efforts within thei uqlver51ty system, as well as

interfacing with/ it's/ state agency, the'Eneggy and Minerals Department,>aﬁd

it"s\technical advisors at the Los Alamos Scientific Laboratory.

10

i
|
i
i
|
i
|
1
]
!
4
|
i

|
!
|
1
i
1
i



3.3 Work Schedule

1980-81

. ~ Summer o o ] ) : . Summer
TASK 1980 . ' : FALL ' L ' SPRING 1981
PROJECT _ ' " | semi-annual | - ' o - , I “annual’
TR , <5————————-monthly'reports——;—ﬁ——*—>= report }<%____“____;monthly Teports — N “.report
. ADMINISTRATION due ; ‘ | due A . due ! _due
R - | publication of 1 first draft of | revision of | second = ~final revision and.
‘ ‘public geothermal |{ technical geo~ | technical geo- | draft of publication of = -
ay . map | thermal map | thermal map | technical technical_ geo-
E‘ E - ; geothermal thermal map
o 1t : : { map
completion of field work ' data reduction and . final revision " final reports,
2y - necessary for collection ‘ preliminary report ’ : and drafting | maps, and other .
of data , ‘ : : ' ' ,1 deliverables due
ongoing analysis and synthesis of ' ‘ : '
(3 _ < incoming data for the updating of > " : "
' ' ' the NOAA maps A E ' ;
— : : : T
- Lo, . i : : " : "
4) < construction of lineament map — - . > - !
| » ‘ — -
kgywwf~_7———f_~~~—>*ﬂngﬁngn@ﬁsﬁﬂmfﬁﬁfT@ﬁﬁfﬂmT_f_"‘__w__ff:J_&“_“ﬁi<—— N i " '
» s ‘ of temperature and lithologic data . ‘ - !
Electrical and magnetic data reduction and E
() field work c?mplete. Temp- | preliminary interpretations ‘ " I "
o , erature gradient holes : ‘ I
‘ drilled and logged. i
. Temperature gradient holes ‘ : i
(N | located, drilled and measured. ~data reduction and " | "
Resistivity field work com- preliminary interpretations ¥
: pleted. , - N :
| existing data and preliminary computer | chemical and ‘thermal i
new field data’ ] simulation conducted dispersivé properties : !
(8) collected ' : of reservoir calcu- " ! "
lated from quaterly !
.measured_data
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4.0 FY 1980:BUDGET

Lo

4.1 Progrém Personnel and Task Budgets

 DESCRIPTION: _ Program Personnel

NMSU-80-20-251R.

1.- Salaries, Wages and Fringe Benefits
- Faculty/Staff Salaries:

‘Project Director-to be employed
100% for 1% months SFY*, 1980
100% for 10 months SFY, 1981

TOTAL FACULTY/STAFF SALARIES

Student Salaries: .

Graduate Student ‘
100% for 3 months Summer, 1980

50% for 9 months AY Fall-Spring,

1981
TOTAL STUDENT SALARIES

‘Fringe Benefits:

 Faculty/Staff (15.13% of $26,476) -

Student (2.0% of $7,156)
TOTAL FRINGE BENEFITS

. TOTAL SALARIES, WAGES, BENEFITS

2. Travel
*.. Organizational Meetings
, 3000 miles @ 25¢/mile
Per diem @ $32/day in-state, 20 days
‘To scientific meetings

TOTAL TRAVEL

3. Permanent Equipment »
Specific description of research
‘equipment: '

TOTAL PERMANENT EQUIPMENT

DOE

University
Cost Sharing

$ 2,995
$23,481
$26,476

$ 2,226
$ 4,930

$ 7,156

$ 4,006
§ 143
§ 4,149

$37,781

ur > Uy A

750
640

500

1,890

*SFY-New Mexico State Fiscal Year July 1-June 30.

S 12
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University

- ‘DOE Cost Sharing
" 4, Expendable Supplies
TOTAL - EXPENDABLE SUPPLIES : -0- -0- -
5. Computing Costs , ‘
C.P.U. ' $ 5,000
TOTAL COMPUTING COSTS ' .$ 5,000 -0-
.6. Other Direct Costs
Equipment Rental
Terminal Lease @ $100/mo. $ 1,200
Other Report Costs ' $ 500
- Publication of DOE Reports $ 2,600
TOTAL OTHER DIRECT COSTS $ 4,300 -0~
7. Subcontracting (1ist)
TOTAL SUBCONTRACTING A -0- -0-
8. Indirect Costs
At 48% of modified total
on—-campus direct costs
(548,971) '
TOTAL INDIRECT COSTS ©§12,010 $11,496
TOTAL TASK COST $60,681 $11,496

13
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DESCRIPTION:Task 1. Completion of public and technical maps currently

under production.

1. Salaries, Wages and Fringe Benefits
Faculty/Staff Salaries:

Dr. Chandler Swanberg
33% for 3 months Summer, 1980
15% for 9 months AY Fall-Spring
' 1981 .

Research Aide _
75% for 1% months SFY#*, 1980
75% for 10% months SFY, 1981
TOTAL FACULTY/STAFF SALARIES

Student Salaries:
500 hrs. @ $3.50/hr.
TOTAL STUDENT SALARIES

"Fringe Benefits:
Faculty/Staff (15.13% of $15,574)
Student (2.0% of $1,750)

TOTAL FRINGE BENEFITS

TOTAL SALARIES, WAGES, BENEFITS

2. Travel
Organizational Meetings
4000 miles @ 25¢/mile
Per diem @ $32/day in-state, 20 days
To scientific meetings

TOTAL TRAVEL

3. Permanent Equipment _
Specific description of research
equipment: o

TOTAL PERMANENT EQUIPMENT

14

DOE

University
Cost Sharing

> <
w N
-
o B
o o

$ 825

$ 8,620

$15,574

$ 1,750

§ 1,750

$ 2,356
$ 35
$ 2,391

$19,715

1,000

500- -

$
$ 640
$
$

2,140.

- *SFY-New Mexico State Fiscal Year July l-June 30.



Expendable Supplies

TOTAL EXPENDABLE SUPPLIES

Computing Costs

TOTAL COMPUTING COSTS

Other Direct Costs
" Drafting Services
Other Report Costs

TOTAL OTHER DIRECT -COSTS

Subcontracting (list)

TOTAL SUBCONTRACTING

Indirect CoSts

At 48% of modified total
- on-campus direct costs

($23,105)

TOTAL INDIRECT COSTS

TOTAL TASK COST

NMSU-80--20-251R

- University -

DOE Cost Sharing
$ 250 :
- $ 250 -0-
-0- -0-
$ 600
§ 400
$ 1,000 -0-
-0- -0-
$11,091
$11,091 ~0-
-$34,196 ~0-

15
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DESCRIPTION: Task 2. Completion of the collection of oil and gas

well data.

1. Salaries, Wages and Fringe Benefits
Faculty/Staff Salaries:

Dr. Lokesh Chaturvedi
" 100% for 1 months Summer, 1980
10% for .9 months AY Fall-Spring
1981

TOTAL FACULTY/STAFF SALARIES
Student Salaries:

Graduate Assistant :
100% for 3 months Summer, 1980
50% for-9 months AY Fall-Spring,
1981
TOTAL STUDENT SALARIES

Fringe Benefits: _
Faculty/Staff (15.13% of $4,242)
Student (2.0% of $7,155)

TOTAL FRINGE BENEFITS

TOTAL SALARIES, WAGES, BENEFITS

2. Travel ,
To field: 4000 miles @ 25¢/mile

Per diem @ $32/day in-state, 30 days.
To scientific meetings

TOTAL TRAVEL

3. Permanent Equipment
Specific description of research
equipment:

TOTAL PERMANENT EQUIPMENT

[Saed

DOE

University
Cost Sharing

r Ly

< >

1,810

2,432

4,242

2,226

4,930

7,156

642
143

785

12,183

-0-

Tl | o

> > Uy

1,000
960

500

2,460

-0-

*SFY-New Mexico State Fiscal Year July 1-June 30.
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4. Expendable Supplies
TOTAL EXPENDABLE SUPPLIES

5. Computing Costs ,
» File space, programming and
preparation for job runnin

- TOTAL COMPUTING COSTS
6. Other Direct Costs
Drafting Services

Other Report Costs

TOTAL OTHER DIRECT COSTS
7. . Subcontracting (1iét)
- TOTAL SUBCONTRACTING

8. Indirect Costs
At 48% of modified total

on-campus direct costs
(516,893)

- TOTAL INDIRECT COSTS

TOTAL TASK COST

NMSU-80~20-251R

University
DOE Cost Sharing
$ 250
$ 250 -0-
$ 1,000
g . .
$ 1,000 -0-
$ 600
$ 400
$ 1,000 ~0-
-0~ ~0-
$ 8,109
$ 8,109 -0~
$25,002 -0~
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NMSU-80-20-251R

DESCRIPTION: Task 3. Updating of NOAA maps.

University

: DOE Cost Sharing
1. Salaries, Wages and Fringe Benefits
~ Faculty/Staff Salaries:
Richard Lohse, Field Engineer .
20% for 1% months SFY*, 1980. $ 500
20% for 10% months SFY, 1981 $ 3,920
TOTAL FACULTY/STAFF SALARIES $ 4,420
Fringe Benefits:
Faculty/Staff (15.13% of $4 420) $ 669
TOTAL FRINGE BENEFITS - $ 669
TOTAL SALARIES, WAGES, BENEFITS $ 5,089 -0-
2. Travel
Organizational Conferences
2000 miles @ 25¢/mile S 500
Per diem @ $32/day in-state, 10 days $ 320
TOTAL TRAVEL » o $ 820 -0-
3. Permanent Eqpipment
Specific description of research
equipment:
TOTAL PERMANENT EQUIPMENT -0- -0-
4, Expendable Supplies
' TOTAL EXPENDABLE SUPPLIES —0- -0-
‘5. Computing Costs
TOTAL COMPUTING'COSTS -0- -0-
6. Other Direct/Costs _ -
Drafting Services ~$ 2,000
Other Report Costs-Reproduction of $ 750
blue line addenda maps
TOTAL OTHER DIRECT COSTS $2,750 -0-

18
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7. Subcdntracting (list)

NMSU-80-20-251R

University
DOE Cost Sharing

NMIMT-Dr. Allan Sanford

1.

Salaries, Wages and Fringe Benefits

* Faculty/Staff Salaries:

Allan Sanford
4% for 9 mwonths AY Fall-Spring, $ 1,000
1981 :
TOTAL FACULTY/STAFF BENEFITS - $ 1,000

Ffinge Benef]':_ts: '
Faculty/Staff (15.13% of $1,000) § 151
TOTAL FRINGE BENEFITS $ 151

TOTAL SALARIES, WAGES, BENEFTIS $ 1,151

Travel
Organizational Meetings
2000 mi}gs @ 25¢/mile $ 500
Per diem @ $32/day in-state,
10 days S 320
‘TOTAL TRAVEL : $ 820

Permanent Equipment
Specific description of research

equipment:
TOTAL PERMANENT EQUIPMENT =~ -0-
‘Expendable éupplies - $ 129
TOTAL EXPENDABLE SUPPLIES $ 129

Computing Costs
TOTAL COMPUTING COSTS ' A

Other Direct Costs ‘ )
Drafting Services . $ 300

Other Report Costs $ 200
TOTAL OTHER DIRECT COSTS $ 500
19



7. Subcontracting (list
TOTAL SUBCONTRACTING

8.' Indirect Costs

At NMIMT-40% -of .Salaries, Wages

($1,000)
TOTAL INDIRECT COSTS
TOTAL SUBCONTRACTING
8. 1Indirect Costs
At 487 of modified total
on—-campus -direct costs

($11,659) -

TOTAL INDIRECT COSTS

TOTAL TASK COST

20
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University

DOE Cost Sharing
-0-

$ 400

$ 400

$ 3,000 -0-

8 4,156 $ 1,440

$ 4,156 $ 1,440

$15,815 $ 1,440




s

NMSU-80-20-251R

DESCRIPTION:_ Task 4. Construction of a lineament map.

1. Salaries, Wageé and Fringe Benefits
Faculty/Staff Salaries:

Richard Lohse, Field Engineer
- 20% for 1) months SFY*, 1980
- 20% for 10% months SFY, 19381
"TOTAL FACULTY/STAFF SALARIES
Fringe Benefits:
Faculty/Staff (15.13% of $4,420)
TOTAL FRINGE BENEFITS
TOTAL SALARIES, WAGES, BENEFITS
2. Travel
‘Organizational Meetings
1000 miles @ 25¢/mile
Per diem @ $44/day out-of-state, 4 days
TOTAL TRAVEL
3. Permanent Equipmeﬁt
Specific description of research

equipment:

TOTAL "PERMANENT EQUIPMENT
4, Expendable Supplies

TOTAL EXPENbABLE SUPPLIES
5. Computing Costs

TOTAL COMPUTING COSTS
6. Other Direct Costs

TOTAL OTHER DIRECT COSTS

. University
DOE Cost Sharing
$ 500
$ 3,920
$ 4,420
$ 669
$ 669
$ 5,089 -0-
$ 250
$ 176
$ 426 -0-
—0- -0-
-0- —0-
-0- —0-
-0- —0-

*SFY-New Mexico State Fiscal Year July l-June 30.
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7. Subcontracting (list)

Dr. Larry Lepley, Conéultant

. LANDSAT photos, map, and report

TOTAL - SUBCONTRACTING

8.  Indirect Costs
At 48% of modified total

on-campus direct costs
($20,515)

TOTAL INDIRECT COSTS

TOTAL TASK COST

22
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Univérsity
DOE Cost Sharing
$15,000
$15,000
$ 2,647 $ 7,200 -
$ 2,647 $ 7,200
$23,162 $ 7,200




DESCRIPTION: Task 5. Collection of existing water well

- NMSU-80-20-251R

1. Salaries, Wages and Fringe Benefits
Faculty/Staff Salaries:

Richard Lohse, Field Engineer
60% for 1% months SFY*, 1980
60% for 10% months SFY, 1981

- TOTAL FACULTY/STAFF SALARIES

Fringe Benefits:

Faculty/Staff (15.13% of $13,260) 

TOTAL FRINGE BENEFITS

TOTAL SALARIES, WAGES, BENEFITS

2., Travel ' :
To field: 6000 miles @ 25¢/mile
~Per diem @ $32/day in-state, 30 days
‘To scientific meetings

TOTAL TRAVEL

3. Permanent Equipment
Specific description  of research
equipment: :

TOTAL PERMANENT EQUIPMENT

4. Expendable Supplies :
Maps, tools, miscellaneous supplies

TOTAL EXPENDABLE SUPPLIES
5. Computing Costs
Preparation and job running

TOTAL COMPUTING COSTS

data.
University
DOE Cost Sharing
$ 1,500
$11,760
$13,260
$ 2,006
$ 2,006
$15,266 -0-
$ 1,500
$ 960
$ 500
$-°2,960 -0-
-0- -0-
$ 300
$. 300 -0-
$ 500
$ 500 ~0-

*SFY-New Mexico State Fiscal Year July l-June 30.
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6. Other Direct Costs

Equipment Rental, leasing of
temperature logging equipment

Drafting Services
Other Report Costs

"TOTAL OTHER DIRECT COSTS
7. Subcontracting (list)
TOTAL SUBCONTRACTING

8. Indirect Costs
At 48% of modified total

on-campus direct costs
($24,026) -

- TOTAL " INDIRECT COSTS

" TOTAL TASK COST -

NMSU-80-20-251R

University
DOE Cost Sharing
$ 4,000
$ 600
$ 400
$ 5,000 -0-
~0- —-0-
$11,532
$11,532 -0~
-0-

835,558
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NMSU-80-20-251R

DESCRIPTION: Task 6. West Mesa of Albuquerque.

1.

Faculty/Staff Salaries:

Dr. George Jiracek

54% for 3 months Summer, 1980 (UNM)

Dr. George Jiracek

15 days @ $140/day, AY Fall-Spring,

v 1981 (SDS)
Electrical Technician (UNM)
80 hrs. @ $7.50/hr.
Drafting Technician. (SDS)
100 hrs. @ $6.00/hr.
TOTAL FACULTY/STAFF SALARIES

Student Salaries:

Graduate Assistant
384 hrs, @ $6.0Q/hr. (UNM)

Undergraduate Students _
384 hrs. @ $3.75/hr. (UNM)
384 hrs. @ $3.50/hr. (UNM)

Undergraduate Student (SDS)
150 hrs. @ $3.70/hr.
TOTAL  STUDENT SALARIES

Fringe Benefits at UNM
12.7% of $4,846
17.67% of $600
0.4% of $5,088
TOTAL FRINGE BENEFITS AT UNM

Fringe Benefits at SDS
32% of $2,100
12% of $600
5% of $555
TOTAL FRINGE BENEFITS AT SDS

TOTAL FRINGE BENEFITS

Sdlarles, Wages and Fringe Beneflts

TOTAL SALARIES, WAGES, BENEFITS

DOE

University

o
~
1\

$ 4,846

§ 2,100

$ 600

'$ 600

$ 8,146

772

©§ 1,514

$15,303

Cost Sharing

*SFY-New Mexico State Fiscal Year July 1—June730.
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‘NMSU-80-20-251R

University

DOE Cost Sharing
2. Travel .
At UNM .
To field: 2000 miles @ 20¢/mile - $ 400
At SDS o :
Organizational Meetings )
2000 miles @ 20¢/mile $ 400
Per diem @ $40/day out-of-state, 8 200
5 days :
" To scientific meetings $ 250
TOTAL TRAVEL $ 1,250 -0-
3. Permanent Equipment
Specific description of research
equipment:
TOTAL PERMANENT EQUIPMENT ' -0- -0-
4,. Expendable Supplies
: At UNM-electrical supplies, gas for $ 450
generator, etc. : Z
At SDS-drafting equipment, etc. . 8 150
' TOTAL EXPENDABLE SUPPLIES $ 600 -0-
5. Computing Costs
At UNM- 1 hr. @ $250/hr. $ 250
At SDS : $ 250
TOTAL COMPUTING COSTS . $ 500 -0-
6. Other Direct Costs
Other Report Costs @ SDS _ $ 300
TOTAL OTHER DIRECT COSTS | $ 300 -0-
"7. Subcontracting (list) . . o -
© Drilling of 5 shallow (V50m) $ 4,100
temperature gradient holes
@ $820 each
TOTAL SUBCONTRACTING ’ $ 4,100 -0-
26



8. Indirect Costs

At 487 of modified total
on-campus direct costs (NMSU)
($22,165) @ UNM

At 487 of modified total
‘on-campus direct costs (NMSU)
($7,864) @ SDS

At 54% of UNM Salaries and Wages
($10,534) .
“At 41% of SDS ($5,577)

TOTAL INDIRECT COSTS

TOTAL TASK COST

27
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: University
DOE . Cost Sharing
$10,640
$ 3,775
$ 5,689
$ 2,287
$ 7,976 $14,415
$30,029 §14,415
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NMSU-80-20-251R

DESCRIPTION: Task 7. Dona Ana and Luna Counties.

University
DOE Cost Sharing
1. Salaries, Wages and Fringe Benefits
Faculty/Staff Salaries:
Dr. Paul Morgan ,
100% for 1 months Summer, 1980 $ 2,165
10% for 9 months AY Fall-Spring $ 2,183
- 1981 : ’
. Dr. Charles Young ;
100% for 1 month, Summer, 1980 $ 1,889
10% for 9 months, AY Fall-Spring, $ 1,904
' 1981 '
Research Aide ’ ‘
100% for 1 month SFY, 1980 $ 733
TOTAL FACULTY/STAFF SALARIES. $ 8,874
Student Salaries:
Graduate Assistant (Morgan)
100% for 3 months  Summer, 1980 $ 2,226
50% for 9 months AY Fall-Spring, - $ 4,930
1981 :
Undergraduate Students (Young)
320 hrs. @ $3.50/hr $ 1,120
TOTAL STUDENT SALARIES $ 8,276
Fringe Benefits:
Faculty/Staff (15.13% of $8,874) $ 1,343
Student (2.0% of $8,276) $ 166
TOTAL FRINGE BENEFITS $ 1,509
TOTAL SALARIES, WAGES, BENEFITS $18,659 -0-
2. Travel
Dr. Paul Morgan :
To field: 1000 miles @ 25¢/mile . $ 250
Per diem @ $32/day in-state, 10 days $ 320
To scientific meetings : $ 500
Dr. Charles Young
To field: 1000 miles @ 25¢/mile $ 250 -
Per diem @ $32/day in-state, 10 days $ 320
To scientific meetings $ 500
- TOTAL TRAVEL $ 2,140 -0-

*SFY-New Mexico State Fiscal Year July 1-June 30.
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3. Permanent Equipment .
Specific description of research
equipment:

TOTAL PERMANENT EQUIPMENT

4. Expendable Supplies
Dr. Paul Morgan
Maps, .tools, miscellaneous supplies,
and maintenance of temperature
logging and thermal conductivity
equipment '

Dr. Charles Young
Maps and miscellaneous supplies

TOTAL EXPENDABLE SUPPLIES.

5. Cdmputing Costs
Dr. Paul Morgan
Preparation and job running

Dr. Charles Young
* Preparation and job running

TOTAL COMPUTING COSTS

6. Other Direct Costs

Dr. Paul Morgan
Drafting Services
Other Report Costs

Dr. Charles Young
Drafting Services
Other Report Costs

. TOTAL OTHER DIRECT COSTS

7. -Subcontracting (list) = - - . v

Drilling 20 shallow (v 30m)
temperature gradient holes

@ $7/ft.

TOTAL SUBCONTRACTING
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University
DOE Cost Sharing
-0- —0-
$ 500
$ 300
$ 800 -0-
$ 500
$ 500
$ 1,000 -0
$ 600
$ 400
$ 600
$ 400
$ 2,000 -0~
$14,000
$14,000 -0-




|

8.

Indirect Costs

At 48% of modified total
.on-campus direct costs
($38,599)

TOTAL INDIRECT COSTS

TOTAL TASK COST

30
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~ University
DOE Cost Sharing
$18,528
$18,528 -0-
$57,127 - -0-




- NMSU-80-20-251R

DESCRIPTION: Task 8. Hydrologic Study of the Animas Valley

o University
: DOE " Cost Sharing
1. Salaries, Wages and Fringe Benefits
Faculty/Staff Salaries:
Dan Stevenson : :
50% for 1 months Summer, 1980 $ 1,100
6% for 9 months AY Fall-Spring, $ 1,100
1981
Draftmen .
50% for 1 month . § 800
TOTAL FACULTY/STAFF SALARIES - - $ 3,000
‘Student Salaries:
Research ASsistant
50% for 3 months Summer, 1980 and
50% for 9 months AY Fall-Spring, ' $ 5,500
1981
. TOTAL STUDENT SALARIES ) $ 5,500
Fringe Benefits:
Faculty/Staff (15.0% of $3,000) § 450
TOTAL FRINGE BENEFITS A$ 450
TOTAL SALARIES, WAGES, BENEFITS $ 8,950 —d—
2. Travel : .
To field: 4000 miles @ 25¢/mile $ 1,000
Per diem @ $32/day in-state, 15 days $ 480
To scientific meetings $ 500
TOTAL TRAVEL : $ 1,980 ) -0-
3. Permanent Equipment
Specific description of research
- equipment:
|

TOTAL PERMANENT EQUIPMENT - -0- -0-

*SFY-New Mexico State Fiscal Year July l-June 30.
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4. Expendable Supplies

- Drafting material, xerox, etc.

TOTAL EXPENDABLE SUPPLIES

.5. Computing Costs

TOTAL COMPUTING COSTS

6. - Other Direct Costs
Chemical analysis 60 samples
@ $20/sample
.Other Report Costs

TOTAL OTHER DIRECT COSTS
7. Subcontracting (list)
TOTAL SUBCONTRACTING

8. Indirect Costs
At NMSU-487 of modified total
on~campus direct costs
($18,130)

At NMIMT-407% of Salaries, Wages,
($8,500) '
TOTAL INDIRECT COSTS

TOTAL TASK COST
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- University
DOE Cost Sharing
$ 300
$ 300 -0-
$ 2,000
$ 2,000 -0-
$ 1,200
$ 300
$ 1,500 -0-
-0- -0-
$ 8,703
$ 3,400
$ 3,400 $ 8,703
$18,130 $ 8,703
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.

4.2  Summary Budgét

NMSU-80-20-251R

NMSU COST
T . DOE SHARING
1. TOTAL SALARIES, WAGES AND- FRINGE _
BENEFITS $113,782
NMSU Faculty and Staff $ 77,266
NMSU Students ‘ $ 24,338
Fringe Benefits
NMSU- Faculty and Staff $ 11,691
(@ 15.13% of $77,266)
NMSU Students (@ 2.07% of $ 487
$(24,338) :
2. TOTAL NMSU TRAVEL $ 12,836
3. TOTAL NMSU EQUIPMENT -0-
4, TOTAL NMSU EXPENDIBLE SUPPLIES $ 1,600
5. TOTAL NMSU COMPUTING COSTS $ 7,500
. 6. TOTAL OTHER DIRECT COSTS_ $ 16,050
TOTAL. CONTRACT DIRECT COSTS $151,768
7. TOTAL SUBCONTRACTING $ 80,159
. SDS - Task 6 $§ 7,864
. UNM - Task 6 ' $ 22,165
NMIMT ~ Task 3 $ 3,000
Consultant - Task 4 $ 15,000
Drilling - Task7 $ 14,000
NMIMT - Task 8 $ 18,130
- 8. TOTAL NMSU INDIRECT COSTS $ 68,073 $43,254
48% of modified total $ 68,073 $11,496
on campus costs ($165,768)
Program Persounel and
Tasks 1, 2, 3, 4, 5, 7
48% of UNM subcontract $10,640
(522,165)-Task 6 : '
48% of SDS subcontract $ 3,775
$$7,864)-Task 6
48% of NMIMT subcontract $ 1,440

($3,000)-Task 3
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" 48% of off-campus costs
($15,000)~Task 4

48% of NMIMT subcontract
-(%18,130)~-Task 8

TOTAL PROJECT DIRECT AND INDIRECT COSTS

NMSU-80-20-251R

: NMSU COST
DOE SHARING
$ 7,200
$ 8,703
$300,000 $43,254
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CERTIFICATE OF CURRENT COST OR PRICING DATA

This is to cerfify that, to the best of my knowledgé'and belief, cost

or pricing data as defined in FPR 3-807 submitted; either actually or
by specific idgntification in writing to the Contracting_officér or
hisvrepres;ntative in support of NMSU Préposal No. 80-20-251R (reVised
scopé of work and budget of $30C,000)are accurate, complete, and current

és of April 1, 1980.

This certification includes the cost or pricing data supporting any
advance agreement(s) and forward pricing rate agreemenﬁs between the’

offeror and the Covernment which are part of the proposal.

Firm New Mexico Energy Institute

Name Dr. Harold A. Daw 142?27 .
- | i

Title  Acting Director

Date of Execution April 1, 1980 ‘ "




