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[OW-TEMPERATURE GEOTHERMAL RESERVOIR
SITE EVALUATION IN ARIZONA

DOE/DGE Contract EG-77-5-02-4362

by

Bureau of Geclogy and Mineral Technology
Geological Survey Branch
The University of Arizona
845 North Park Avenue
Tucseon, Arizona 35719
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EXPLORATION AND EVALUATION PROGRAM

During the prior nine months of exploration and evaluation, five
areas have been designated for more detailed investigation. These
areas are: (1) Spfingerville—St. Johns, (2) Clifton-Morenci-Safford,

(3) San Bernardinc valley, (4) Phoenix, and (3) Tucson. In addition,

an area near the prison complex in Florence will probably be investi-

gated for the purpose of determining the possibility of supplying geo-
thermal energy to the facility.

The geclogical program, as well as determining new regions of in-
vestigation, includes detailed and reconnaissance mapping using as base
maps the available U.S.G.S. topographic maps. Attention will be given
to determining the structure, stratigraphy, alteration and lithologic
relationships of important rock units. The subsurface structure and
Stratigraphy, as determined from drill logs and cuttings on file with
the Bureau of Geclogy and Mineral Technology, Geoleogical Survey Branch
in Tucson, will be studied, where available, in order to construct a
three dimensicnal geclogic picture which is most necessary in order to
define and model the geothermal energy resource under investigation.

The gecchamical program consists primarily of collecting for chemical
analyses 300 water samples from wells and springs. This sampling program
is designed to supplement previous work done by the U.S. Geological Sur-
vey and Dr. Chandler Swanberg of New Mexico State University. Sampling
will be conducted in the main areas of interest and also on a regional re-
connaissance basis. Each sample will bhe analyzed for Na, Ca, K, SiO:3 and
total dissolved solids. Eh and pH measurements will be conducted in the

field at the time of sample collection. The elements and compounds bheing



analyzed are used as geochemical geothermometers to determine possible/pro-
bable subsurface reservoir temperatures. The total cost of analysis per
sample will be approximately $21.00.

Additional money has been budgeted in the geochemical program for
501l and rock analyses, rock age dating, and the manufacture of thin-
secions for petrographic analysis.

The geophysical program is currently in a state of flux., Dr. Marc
Sbar, Seismelogist, University of Arizona, has planned a passive selsmic
study in three areas, Springerville-St. Johns, Clifton-Morenci-Safford and
San Bernardino valley.

The purpose of this passive selsmic study is as follows:

1. map active faults which may serve as conduits
for hot water or steam

2. determine principal stress orientations in the
area of the seismicity

3. determine orientation and sense of strike and/or
dip slip on the faults

4. define the extent and depth of a magma chamber,
should cne exist within the limits of detection
of the survey

5. detect regions of fluid saturation

6. detect active fluid movement within the seilsmic
study area

As well as contributing valuable expioration information to the pro-
gram, the passive selgmic survey will also contribute to the envirconmental
assessment of the areas under exploration. The menetary value of the pas-
sive seismic program and the information obtained from it will greatly ex-
ceed the actual cost of the program. Dr. Sbar's program 1s to be funded
at $14,000.00

At the present time negotiations to combine geophysical programs are

underwvay among Los Alanps Scientific Laboratory, outside advisors Lo the

Arizona program, New Mexico State University, and the Geological Survey



Branch, University of Arizona, all of whom have planned to undertake
geophysical work in Arizona this year. The combined programs would
cover mpre and larger areas, thereby maxdmizing effort and minimizing
cost,

Additional geophysical programs, including well tamperature logging
and heat flow measurements are being planned and will be conducted by

the combined groups. Monies have been budgeted to assist these programs.



GEOTHERMAL ENERGY RESCURCE MAP

The Geological Survey Branch will also compile and construct a

geothermal energy resource map of Arizona at a scale of 1:500,000.

The approximate size of this map with explanation is 48 by 70 inches

and will be printed in color front and back. The map will be published

by Paul Grim of the Naticnal Geophysical & Solar-Terrestrial Data Center,
National Oceanic and Atmospheric Administration, Environmental Data Ser-
vice, U.3, Department of Commerce, with a tentative release date of Jamuary
or February, 1972,

In conjunction with the above-mentioned map a lineament map is to be
constructed at a scale of 1:500000 primarily from Skylab S-190A photographs
which, with a variety of solar azmuths, cover over 939 percent of Arizona.
Skylab photographs have no scan lines which often interfere with the in-
terpretation of lineaments from Landsat images. The 1:500,000 lineament
map will be published as a part of the geothermul energy resource map of

Arizona., The sum of $7,000,00 has been budgeted for this study.



PROPOSED BUDGET

January 18, 1978 - January 15, 1979

SALARIES AND WAGES

W.R. Habman, Sr., Geologist
Principal Investigator

Claudia 3tone, Geologist
James C. Witcher, Geologist
Tracee Calhoun, Secretary
Daniel B. Dwyer, Drafter

Fringe Benefits @ 16.5%

GEOLOGICAL PROGRAM
field travel
400 mandays at $30./day
40,000 field miles at
0.21/mile
GEOCHEMICAL PROGRAM

water and rock analyses

age dating and thin sections

GEOPHYSICAL PROGRAM

passive seismic and cthers

SKYLAE PROGRAM

lineament map

COMPUTER COSTS

programming and run time

OFFICE CPERATIONS (QOSTS

expendable supplieg and
drafting equipment

$18,521.00

18, 585.00
14,863.00
1,731.00

_5,600.00
$55, 300, 00

9,784.50
$69,085.00

$12,000.00
8,400.00
$20,400.00

May 1, 1978 - January 15, 1979

January 16, 1978 - January 15, 1979
February 1, 1978 - January 15, 1979
Auvgust 1, 1978 -~ January 15, 1979

January 9, 1978 - Jamuary 15, 1679

$20,400.00

$14,350.00

$31,268.00

$ 7,000.00

$ 2,000.00

$ 5,000.00



LIBRARY ADQUISITIONS

TRAVEL AND PER DIRM
scilentific meetings and
conferences

PUBLICATION COSTS

geothermal energy map of Arizona

TOTAL DIRECT. COSTS (1DS)
INDIRECT COSTS (37% of TDC)
TOTAL

CAPITAL ITEMS

light-weight temperature

logging unit $4,000.00
bincocular and petrographic

mieroscopes with photographic 4,739.00
mount 38,739.00

GRAND TOTAL

$ 2,000,000

$ 5,000.00

$20, 000,00

$176,103.00

$ 65,1588.00
$241,261.00

$ 8,739.00

$250,000.00
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Contract Mo, [0-77-8-02-4352

CONTRACT BRTWEEN

ARIZONA BUARD OF REGENTS |

, AND |
THE U. S. ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION ’

THIS AGREEMENT is effective the Ist day of May , 1977, betbwsen the
UNITED STATES OF AMERICA (hereinafter referved Lo as the "Government"), acting
throuh chae ENERGY FREFARCH AND PEVETOPMAGT ADMINTSIRANTION (aralsfuer oo
ferced Lo as ”ERDA”), aicl ARTIZONA BOARD OF REGENTS
: ' a corporation duly organized
and existing under the laws of the Jtate of Arizona
with its principal offiece in Phoeniy, Arizona
(hereinafter referred to as the "Conkrachor'y,

WITHESSETH THAT:

WHERPAS, ERDA wishes to have the Contractor perform certain res=arzh work, as
hereinafter providad; and

WHEREAS, this agreemsnt Is authorized by the Energy Reor, .ulzatlion Act of 1974
and other applicabls law;

NOW, THEREFORE, the partias hereto agrie as follewa:

ARTICLE I - THE RESEARCI TO BE PERFL D

{a) The Contractor shall, to the beus: of ifs =hility, furaish personncl,

facilities, aquipment, materials, suppl , and sevvices, except such
as are furnishad by the Goverrmznt, nzc iry for the parformonca of |

the researcch provided for in Appendix & . 1 shall perform the ressarch
and repov. thereon pursuant te the provisions of this confract. It is
undarstood that Appeandix A, a guide to tha parformanse of this conhrach,
may be deviated irom by the Centractor subject to the specific reqguira-
wents of this contract.

{b} This worl shall be conducted under the diraction of Dr. Richard II+leaan

or such other mesbnr of the Gontractor'’s staff as may be mutually
satistactory to uh» parties,

ARTICLE TI - THY PEX! S PERFORMANCE

The pericd of performance uader this contract shall commenca on Mav 1,
1977 and expive oa April 30 , 1378, Performance may be extanded for
additioaal periads by tiue mntual writiea agrecmant of the partlics.

Llus 10-276
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Contract No. EG-77-5-02~4302
Page Ho. 2

ARTICLE III - CONSIDERATION

{a) In full consideration of the Contractor's performance hereunder, ERDA
gshali furnish the equipment, suppliecs, wmaterials, and services, if any,
listed in Articie A-XI(b) and pay the Contractor the sum of $95,301.0G0
hareinafter called the "Support Ceiling' which sum ghall be subject to
ad justmaut as herelnafter provided.

Payments to ths Oontractor shall cgual the "Crmulalive Suppowvs Onan”

of the performaunce of this contract, as the term “Cumuiative Sunport
Cost" is defined in Article B-XXVIII; Provided, howewver, And notwith-—
standing any other provision of this contract, that tho Government's
monetary liability unde: this contract shall not exceed the Support
Ceiling specified in {a) above., ERDA shall not pay more than the
Support Celiling or an amount equal to the Cummlative Support Cost,
whichever iz lesa. The Cont .tor shall be cobligated to perform under
this contract throughout the agreed-upon period of perfarmance, ard to
bear all costs which ERDA has not agreed to pay; Provided, however, That
the Coatracior shall have the right to cease to perform the research pro-
vided for in this contract, upon written notice to ERDA to that effect,
at any time when or after the Cumulative Support Cost equals or exceeds
the Jupport Ceiling.

{¢) The Support Ceiling specified in (a) above may be increas:i unilaterally

by EIDA by written notice to the Contract s aad way be i ruged op oo
creased by written agzeement of the part - (whether or - by formal
modification to this -untract)., In the . the stat~- reried of .un-
ract performance ' -xtended, the Suppo. . Uelling wi' ' e revised to
reflect auy incres: - ERDPA support for the extended ;0 lud or periods.

(d) Upon termination, or expiration of the total period of pzrformance, the
Contractor shall promptly refund to ERDA (or make such disposition as
ERDA may in writiug direct) any suma paid by ERDA to the Coatractor under
this contract, through direct payment or under letter of credit, in ex~
cesy of the Cumulative Support Cost incurrved in performance undar tihe
contract.

ARTICLE IV — GCOVERNMENT PROPERTY

The following items of preparty procured or fabricated by the Contractor are
hercby listed as "Governmant property'':

Hone
ARTTICLE ¥V - APPEMNDICES

Appeadix A, Appendix B o~ Goneral Provisions, Appendix € - Statement of Casts,
and Appendix D - Intellectnal Proparty Provisioans., are heveby attached

[, Ry
(] [ R

wade a nart of this controct.

ERBSA 10-276 .
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CONTRACTOR: ARIz .\ BOARD OF REGENTS Contract Mo. EG-77-5-02-4362

APPENDIX A
For the Contract Period May 1, 1977 through April 30, 1978.

Article A-1 RESEARCH IO BII PRRFORMED BY CONTRACTOR

(a) The scope of work under this contract is uneclassified and shall
consist of: (1) accomplishing a preliminary synthesis of the data
presently available concerning the distribution of the potential low
and moderate temperaturs geotb=rmal vesources in the Siste of Avisona;
(2 coaducting pralioinacy fileld surveys of proaising sites identiiied
on the basis of existing information. These preliminary surveys will
include the gampling and analysis of surface and ground waters, mapping
of rock alteration, and a preliminary survey of the geologic setting
and hvdrogeology of the area; {(3) subcontracting for preliminary
envircnmental assessments of areas being examined as potential phase
two reservolr confirmation sites; and (4) providing a coordinater who
will be responsible for the integration of related State and Federal
geosclence regsearch projects potentially contributing to the low and
moderate temperature geothermal resource inventory,

(b) The scope of work shall dncliude such other studies, invest -ations
and services as may be mutually agreed upon.

(¢) The Principal Investigator{s) expects to devete the following approxinate
amount (s) of time to the contract work:

100% of hig time for 12 months.

Article A-II WAYS AMD MEANS O PERFORMANCE

(a) Items for which support will be provided as indicated in A-TII, below:

(1) Salaries and Wages ' $  44,000.00
(2) Equipment to be purchased or fabricated
by the Contractor § -0 -
{3) Travel
(i) Domestic $ ____2,900.00
(ii) Toreign S -0 -

(4) Other direct costs

(5) Indirect costs based on a predetermined rate of 37 perceat
applicable to total direcet costs exclusive of items of equipmont
and other capital expenditures, costs of that portion of a single
subcontract in excess of $50,000, and student tultion/fees and
stipends.

Klhpa AlE, A-270



l}gl’lf'\?‘ //WW

T Y o TR T Ty 04 C’ ”msn I oF
GENERAL STIVICIS ADMUMISTEATION AME ENT OF SOLICITATION/MODIFA CMN QF CONTRACT 1
13 M&mﬂ;l"ofia?aﬂmm O, . jﬁ)}!ﬁh}{_f%\m 3 lt?]ltlflqgﬁfmﬂme KECUEST MO, 4. FRJEE t E pr w D

S5, (SSUED Y CODE
U. S. Department of Energy

Idaho Operations Office

550 Second Street )
; ‘GEOTHETMAL
ldaho Falls, Idaho 83401 ENERGY

6. ADMINISTERED BY ([f atber than block 3) (;'DD
- JUL 81 tbm——‘-—“

or lother, provaled weh tedegrom or leter mobes red ot policteilicn as=d this dmert, and it d prior ta the npening howr and date wpeafled,

7. CONTRACTON CODE | | FACILITY CODE | 8. =
HAME AMD ADOKESS = AMENDMENT OF
> (7] souciranon wo.
Board of Regents #1
[ Sui, Y, University of Arizona BATEY (Sea bloch 9)
::qz.x?m Babcock Building #3313 JAQDISCATION OF
Coctt) Tucson, Arizona 85721 [i] conmact/oren vo. DE=FG07=7310120 2|
LH Attn: James T. Wheeley, DLYECLniJ 2/26/79
Sponsored Projects Serviee OATED e (S bloch 11)
9. THIS BLOCK AFPUES OMLY TO AMEMOMENTS OF SOUCITANONS
(7] The abiews commbered soliciiasten is amardon o set fort ln black 12, The hour and date specifivd for recaist of Offars (] s ansewcdad, [ ] it not essendad. *
Offerers fawst noaewisudge recsipl of tis amenceest priar 10 the hew oad dem wpscifled la (hae soliatation, or o fod, by one of tha falloeing mothachy
[a) By sgeivg and & sopees of his demcnty (b) By ack ledging recaict al this amendment on each cooy of the offer wwmilted; or (¢} By woaraste leter or telegrom
ruch incliodans a rede *a the scdicriarbes amvad draert b FAILURE OF YOUR ACXOWLEDGMENT TO SE RECXIVED AT THE ISSUING OPPMCE PIOR TO THE HOQUR AMND

CATE SPOCIED MAY FESULT IN REJECTION OF YOUR OFRER.  If, by vistue of this amendmend you desire to change an ofer airmady whbemited, wech chonge may be mecs by telegrsa

10, ACCOUNTING AND APTROPRIATION DAIA ([f regramd )

11, THID MOCE APAUEL ONY 1O MOGIACATIONS OF CINTRACTY/ OMEHS
(al [[] ™is Change Order ia Iscwsd ¢ o
Tha Changen wf fordh la bleck [ acw made o the chure manbored osatract/ onder,
(b} D The obavs nusbsersd contront/ordar is madifled Mo reflest the edmiaistratv chamges (wdh as chonges in paying oflce, appropriation data, ete.] wt forh in blosk 12
(e ] his Seank LA fo d inve prrenciat 10 owihecity of —LUDRLAC Law 95-91, and other applicgble laws.

~

% moifiea tha chevs rumbered comtroxt an sed foerl In bisck 12,
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l. The period of performance set forth under Article V, Term of Agrecment, is hereby
extended from January 15, 1980, through May 31, 1980. ..

2. The participant Is authorized to subcontract with New Mexico State University
(NMSU) for Sechlumberger, and telluric current clectrical exploration in the White
Mountains and Fort Apache Indian Reservation ol Arlzona in accordance with NMSU
Proposal #79-10-468, incorporated herein by relcrence.  Total cost ol the sub-
contract is not to exceed $33,228 and participant is to use funds from the $54,000.00
originally designated in the Cooperative Agrecment for well drilling.
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Cooperative Agreement No. DE-FC07-79ID12009

ARTICLE II - DESCRIPTION OF RESPONSIBILITIES {Cont 'd)

The geothermal program in Arizona is one emphasizing the explora-
tion, evaluation and development of low-to-moderate temperature
geothermal resources. The FY-79 program will emphasize on area and
site specific studies rather than regional reconnaissance geoclogic
investigations. Specific objectives and task areas follow:

(1) Development of a successful exploration technique for
the location, evaluation and development of low-to-
moderate temperature geothermal resources.

(2} Conduct site specific investigations in areas defined
through earlier reconnaissance surveys where a geothermal
potential exists and near-term commercialization is
evident. This worlk should include appropriate geologic,
geochemical and geophysical investigations to better
define the resource potential,

(3 Compile and publish an energy resource map of Arizona
through cooperation with the USGS and NOAA. Participate
! in the update of the Arizona section of the USGS Circular
726 update.

i

The Participant is alsoc responsible for cost-sharing to the extent
provided for in Article III, “Financ.,al Support of the Project."

ARTICLE TII - FINANCTAL SUPPORT OF THE PROJECT

A, The total estimated cost of performing the work under this Agree-
ment 1s Three Hundred Twelve Thousand Five Hundred Fifteen Dollars
(6312,515.00). For performance of work under this Agreement, DOE agrees
to pay 100% of total allowable costs. The Participant shall be reimbursed
by DOE for the costs of the project determined.to be allowable in accordance
with Article A~I of the General Provisions entitled "Allowable Costs."

C, The amount of funds presently obligated under this Agreement by J
DOE is Twe Hundred Twenty-Six Thousand Seven Hundred Thirty-Nine Dollars {
($226,739.00). The balance of Fighty-Five Thousand Seven Hundred Seventy- :
Six Dollars (585,776.00} shall be funded if preogress on the project warrants E
it, when and if funds are available. X

012979 -1-
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Arizona Board of Regents - _
. University of Arizona PATE (For block 9
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Pl Tucson, Arizona 85705 (] conmcriame o, :
Attn: James T. Wheeler, Director §-06-79
L. Sponsored Project Service _ AR o (o black 1)

Co DS BMOCK APPUES OMAT TO AMENDMENTS OF SOLCTTATIONS
[ thm clov mumbaradd moliciusion it covembed o4 1ot forth u biock 12,
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dmant FALRUXE QF YOUR ACXOWLEDGMEMT TO 3E RECEIYED AY THE ISSUING FFICE FRICR 1O TME HCUR AND

winch lradudes & relorono b the soliditorion ond -
DATE APECTED MY EESULT IN REMECTION OF YSURL OFFER,  If, by virrue of thit amemimenmt you dewrs to change o offar alrendy whenifed, sech thange moy be mode oy Wisgromn
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0. ACCOUMTING AHD APFROFRLANION OAlA (§f reqaurve’)

The hour arnd dow aeafed for rveaiat of Offen D i5 astenced, D W At eotenaad,
licibation, o o chuid, by ana of e Falloeing mesnodi

. M ROCK AMPUES CHLY TO MOOURCATIONS OF CONMTRACTIS ORDERS
1Q|Dn\k(}ch0¢dwhhwldpmlu
The Charwges wrt forh i block 12 are mods o he above nombered onmoet/ onder,

(b} D The obwiw numbeved cnfroct/erder it madified ta refag the adminiiimorive cvarget {wich ot changerIn paying afice, sppropriation dota, efc) sat farn i block 12,
(e) [X] i sooplenseroni Agreemers s ansmed inte vt 1 suchonty of PUbIic Law 95-91, and other applicable Laws.

B s flae thes obarve Aumbared cewrect o1 bet foeth o block T3
2. DESCRIFTICN Of AMEDAHT/ MODNBCANCH
1. Add the following paragraph (5) to Article [I, Description of Responsibilities:

{5) The Participant shall continue the Low-to-Moderate Temperature Geothermal
Site Evajuation in the State of Arizona in accordance with Attachment [ to

this Modification.

2. The total estimated cost set forth under Paragraph A. of Article [II, Financial
Support of the Project, is increased by $300,000 from 3356,870 to 5636 §70.

3. The amount of funds obiigated under Paragraph C. of Article III, Financial Support
of the Project, is increased by $300,000 from $356,970 to $656,970. The total
amount obligated includes $226,739 obligated by the original contract, $130,231
obligated by Modification No. A001, and $300,000 obligated by this Modification

No. A003.

LY

The period of performance set forth under Article V, Term of Aqreement, as pre-
viously extended by Modification No. MOOZ2 to May 15, 1980, 15 hereby turther

extended to January 15, 1981. The period of performance for work under this
--¢ontinued
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STATEMENT OF WORK

During the period from January 16, 1980 through January 15, 1981, the
Participant shall perform the following tasks:

Task 1 - Avra Valley

- Compile existing geoscience information for the area including warm
well and spring locations, depth temperature and geochemistry.
Collect and analyze up to 20 water samples for warm wells greater
than 30°C.; log all available wells for bottom hole temperatures,
compute thermal gradients, and where core 1s available, obtain thermal
conductivity and heat—flow calculations. Develop a report of the
interpretation of data and develop maps depicting geoscience
Information for the area.

Task 2 - Arizona Hot Springs

- Location, geochemical sampling and water temperatures will be obtained
for all Arizona hot springs and the results will be published. All
information will be sent to the USGS Geotherm files for incorporation.

Task 3 - Clifton and Gillard Hot Springs

- Geologic structural mapping will be completed in the Clifton area.
All available wells and springs will be tested for bottom hole tempera-
tures and thermal gradients, up to 30 water samples will be collected
and analyzed. Age dating of ash-flow tuffs and rhyolite intrusives
will be completed. A report of the findings from previous work plus
this years' effort will be developed.

Task 4 - Heat Flow

- Conduct a state-wide heat flow program for all available wells from
which core is available. Obtain bottor hole temperatures, and compute
thermal gradients. Compile a heat flow map of Arizona using all
available data to date.

Task 5 - Northern Hassayampa Plain

- Conduct a reconnaissance gravity survey over a 140 squave mile area,
Develop an interpretation of the substructural geology based on the
gravity data and other available surface and subsurface structural
information. Produce a gravity map of the surveyed arsa. Conduct a
geologic mapping survey of the Belmont Mountains at a 1:24,000 scale.
Complete a mercury survey of the reconnaissance area; develop a map of
the survey results and interpretations. Collect and analyze about 30
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Task 5 - Northern Hassayampa Plain {Cont'd)

water samples from warm wells; obtain bottomhele temperatures and
calculate thermal gradients. Develop a report ou the geothermal

potential of the Hassayampa Plain based on above data, and ether

available geoscience informatien,

Task 6 — Reconnailssance

Collect and analyze water samples from hot wells in areas not
previocusly studied under this contract, Obtain location, well depth,
bottom hole temperatures and calculate thermal gradients for all
gvailable wells. Compile all available lithologic, structural,
geochemical, and geophysical data for aach area of significant
geothermal potential based on thermal gradient and other informaticen.
Supply USGS geothermal file with all new information.

Task 7 — Papago and Yuma

Collect, analyze, and interpret all geologic, geochemical, and geo=
physical data available in the Yuma and Pagago Indian Reservation
areas, Log all available water wells for location, well depth, bottom
hole temperatures, and convert to heat flow holes where possible.
Collect and analyze approximately 60 water samples from selected warm
walls., Prepare a report of the geothermal potential of the area based
on the geoscience information collected.

Task § - San Pedro Valley

Conduct same program as outlined in task 7 with the exception that
only 15 water samples will be collected, and maps will be generated
based on available geoscience informatien.

Task 9 - Safford - San Simon Area

Conduct same program as outlined in Task 7 with the exception that
only 30 water sampled will be collected. In addition, a detailed
structural map of the basin will be complered, and all available
gravity data will be collected. Comparison of structural informaticn
and gravity data will be performed, and the basin structure will be
modeled using the gravity and surface structural infermation. A
report will be prepared about the findings in the basin,

Task 1G - Tucson Area

Conduct same programs as outlined in Tasks 7 and 9.
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Taslt 11 - Preliminary Resource Assessment Map

As per the proposal, the Arizona team will assist NOAA in the preparation
of a Resource Assessment Map (1:500,000 scale) for public distribution.
The map will contain, but not be limited to the following elements:
location of wells and springs greater than 30°C. in temperature, geo=-
chemistry. Well depth, geothermometry, flow rate, volcanism, KGRA's,
physiographic boundaries, and heat flow. All available information to
date shall be incorporated., A descriptive pamphlet or ledgend will
accompany the map for explanations and further details.




