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NO. OF COPIES RECEIVED _ : NEW MEXICO OIL CONSERVATION COMM|SS|®‘\3E{ A o 0

DISTRIBUTION P. O. Box 2088, Santa Fe 87501 ﬂ\% MAY 26 %83
File [ T N\
N.M.B.M, { OlL CONSERVA BhUIndighta Jiypel of Lease
Us.G.S. ! APPLICATION FOR PERMIT TO DRILL, DEEPEN, ~ SANTATRTe [ ree [
Operator | OR PLUG BACK-~GEOTHERMAL RESOURCES WELL 52 state Lease Ho.
Land Office N/A
la. Type of Work prit [J Deepen X] Plug Back [ 7. Unit Agreement Name

NMSU Land
b. Type of Well Geothermal Producer [ Temp Observation [ 8. Farm or Lease Name
. % P ; O
Low-Temp Thermal Injection/Disposal NMSU-PG-1-LRG 521

2. Name of Operator 9. Well No.

New Mexico State University, Physical Plant Dept. NMSU
3. Address of Operator New Mexico State University 10. Field and Pool, or Wildcat

P.0. Box 3548, Las Cruces, NM 88003
‘ 4. Location of Well |\ o crren A ocaten 1000 reer rrow The_North LINE
AND FEET FROM THE East LiNe oF sec. 27  twe. 23S rce. 2E NMPM
12. County

Qké\ Dona Ana

21 EleV']thnS (Show whether DF RT, ete.) 21A Kmd & Status Plug. Bond | 21B. Dnllmg Contractor 22. Approx. Date Work will start
4200 feet above MSL 635 8013 TBD 1 July 1983
PROPOSED CASING AND CEMENT PROGRAM
SIZE OF HOLE SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH SACKS OF CEMENT EST. TOP
9 7/8-inch 8 5/8-inch 24 .70 870 20 790
7 7/8-inch . 5 9/16-inch 14.62 2,000 . None 860

Present production zone is 700-792 feet of depth, with sand and cement plugs from 792-860
feet. These plugs will be drilled out to 870 feet TD, and a minimum of 180 feet of 8 '7/8-inch
casing will be set with a 15-feet cement bottom plug and packer at 790 feet. A 7 7/8-inch
hole will be drilled thru the bottom plug, and completed to 2,000 feet.. After logging,

the well will be completed with 5 9/16-inch liner with screen at identified production

zones. Completed well will be test pumped for 24 hours. Expected flow will be geothermal
water at 145-150 F, with same TDS as existing well. (1980 mg/l TDS)

TO BE NOTIFIED
ii" CONSERVATION COMBMQJON’
O{NITHH\ 24 HOURS OF BEGINNI NG OPERATIONS

IN ABOVE SPACE DESCRIBE PROPOSED PROGRAM: If proposal is to deepen or plug back, give data on present productive zone and proposed new productive
zone, Give blowout preventer program, if any.

I hereby cew e/and complete to the best of my knowledge and belief.
Signed alvin Blac rine_ Director, Physical Plant Dept, NMSU
{This space for State Use)

lad "\_l'.ﬂ—‘— "
APPROVED BY QM’Q Mo‘p?’ TITLE Dwsh i L?:"F_RV(%UQQ é -/ - % F
\>4

DATE

e

CONDITIONS OF APPROVAL, IF ANY:




B GEOTHERMAL RESOURCES WELL LOCATION AND ACREAGE UCDLCATJ~YﬁP Ai
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- NEW MEXICO OIL CONSERVATION COMMISSION Form G-102
10-1-74

Al Jlatanceus mustl La from the cuterr houndaries of the Section

st

N {_vuoe
NMSU -~ Lokesh Chaturvedi _J University Land-iy -

SOl et [Leenticn of Wellg . -
. 1000 fael from the north ’ Hnn and 500--- - -
e L,:;.v-ﬂ Ll‘:v, Prinduving Formation Pont
4200 ft. sediment Azees
1. Oumline the acrenge -dedicated to the subject well by colored pencil or hachure marks on the plat below.
. . . L . o
2. U more than one lease is dedicated to the well, outline each and 1dcnlif)' the ownership thereof (both as to workicg
interest und roynlty).
3. H more Lh.m one leose of different o.vncrs}np is dedicated to the well, have the thresls of all owners been consoli-

doted by communitizstion, unitization, force-pooling. etc?

[ Yes [ No If answer is “yes!’ type of consolidetion

If naswer ig “'no!’ list the owners and tract dcscrxptxons uhlch have actually been consolidated. (Use reverse side of

this form if necessary.)
No allowable will be assigned to the well until all interests have been consclidated (by communitization, unitizalion,

forcc(]-"\nu“ng, or otherwise)or until a non-standard unit, clim?nating such interests, has been approved by the Commis-

sion. ,

!
 CERTIFICATION

! horaby certify thot the Informetion con-
toined herein Is true ond (omple't to the

best of my knowledge ond bellel,

Naene

5 o Q/G\%(MW‘Q‘

Lokesh Chaturved1

Poslticn |
Associate Professor

Campony i
. New Mexico StatelUniversiQ

Dato

August 24, 1979 |

|

| hereby certify thot the well locotion
shown on this plat wos plotred lrom field
notes of octual surveys mc‘:{( by me or
under my supervision, ond thot the some

Is truve ond correct to thallast of my

|

Doto Sutveyed

|

Order No. R—-4860
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NEW MEXICO OtL CONSERVATION COMMISSION

P. C. Box 2088, Santa Fe 87501

CERTIFICATE OF COMPLIANCE
AND AUTHORIZATION TO PRODUCE
GEOTHERMAL RESOURCES

:M\‘*::-_‘ ’:a"-:.a lL\v/‘Jt-\\v @Farm G-104

"I;;h ,/] L.1 Aqopted 10/1/74
I B
\\L DEC 07 1981 ,h

GIL COrcavition DivisSiom
SANTA FE

Frle

OWNER OR OPERATOR
Name New Mexico State University

Address __Box 3445 NMSU, las Cruces,

NM__ 88003

TYPE OF WELL
Geothermal Producer [ ]

/

Low-Temperature Thermal kY Injection/Disposal [ ]

REASON FOR FILING
New Well fx ] Recompletion | }

Change in Ownership [ ] Designation of Purchaser [ ]
Other (Please Explain) []

DESCRIPTION OF WELL
Lease
Name
Kind of Lease

(Fee, Fed. or State)

Well Name of

NMSU=-PG1<LRG Reservoir

521

Lease
Number

NMSU

Private

LOCATION
Unit
Letter A — 1000

2000

feet from the __East line and

feet from the North line of

Section 27 Township 238 Range AN

County

TYPE OF PRODUCT
Dry

Steam

- Steam and
Water

Low Temp.
Thermal Water X

DESIGNATION OF PURCHASER OF PRODUCT
Name of
Purchaser

Address of
Purchaser
Product Will
Be Used For

CERTIFICATE OF COMPLIANCE

I hereby certify that all rules and regulations concerning geothermal resources wells in the State of New Mexico, as
promulgated by the Oil Conservation Commission of New Mexico, have been complied with, with respect to the
subject well, and that the information given above is true and complete to the best of my knowledge and belief.

Signed _Roy_A. Cunniff O)A}" W
Approved C/[UZ/( %

1981

Position Project Director pyre 2 Nov.

Date 1,2//%/%/

[§EMC"3 PETRCLEUM GEOLOGIST

081t10




Form G-105
N Adopted 10/1/74

NEW MEXICO OIL. CONSERVATION COMMISSION »F "/E o e s
e T SN
rd . ? -
‘ ¢

DEC 07 1981 ][

—

GEOTHERMAL RESOURCES WELL LOG

nm%"“%t..
. . . ViL L'U‘\C)...n‘vm‘, u -
Operator _ New Mexico State University oAl‘q']‘A'u,: UnvisION
Address__ Box 3445 NMSU, Las Cruces, NM_ 88003 FE
Reservoir __NM5U
Lease Name _ NMSU-PG1-LRG Well No. _ 521 Unit Letter __A
Location: 1000 feet from the East ' line and
: 2000 feet from the _ North line Section __ 27
Township 238 ‘ Range 2E County __Dona Ana
FORMATIONS PENETRATED BY WELL
DEPTH TO . Drilled
Top of Bottom of Thickness Cored or Recovery . DESCRIPTION
Formation Formation
270 860 1200 or Drilled Santa Fe group fill to 770 feet; fractured
more rhyolite alluvial deposits (Pennsylvanian)

to TD.

Attach Additional Sheets if Necessary

See attached Technical ompletion Report

This form must be accompanied by copies of electric logs, directional surveys, physical or chemical logs, water analyses, tests,
and temperature surveys (See Rule 205).

CERTIFICATION

| hereby certify that the information given above and the data and material attached hereto are true and complete to the best of
my knowledge and belief.

Q(“‘“’ﬁ ) A |

Signed___Roy A, CunphAff Position _Project Director Date 3 Nov. 1981
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ﬂ}\ DEC 07 1981 Adopted 10/1/74

OlL CON SeevATION DIVISION
SANTA FE

_—-,anm of

NEW MEXICO OiL CONSERVATION COMMISSION

P. O. Box 2088, Santa Fe 87501

GEOTHERMAL RESOURCES WELL SUMMARY REPORT

Operator New Mexico State University Address __Box 3445 NMSU, T.as Cruces, NM 88003
Lease Name __ NMSU-PG1-LRG Well No._ 221

Unit Letter ___A Sec.__ 27 Twp. 23s Rge _ 2E

Reservoir NMSU County __Dona Ana

Commenced drilling 9 October 1980 GEOLOGICAL MARKERS DEPTH
Completed drilling 2 November 1980 Santa Fe Gravel 0 - 860 feet

860

Total depth Plugged depth

Junk

1 January 1982 Geologic age at total depth: Recent Quatenary

Commenced producing

(Date)
Static test Production Test Data
Date Shut-in well head Total Mass Flow Data Separator Data
Temp. °FF Pres. Psig. Lbs/Hr Temp. °F | Pres. Psig. | Enthalpy Orifice Water cuft/Hr |Steam Lbs/Hr | Pres. Psig. Temp. °F
(o] [e]
7-1-80 1] 142 F 0 150,000 142°F 150
CASING RECORD (Present Hole)
Sj:Le Si:ze Weight Grade New Seamless Depth TOP Number Top Cement Top
of of of of or or of of of Sacks of :
tole Casing Csg/ft. Casing Used Lapweld Shoe Casing Cement Cement . Determined By
2" above| 120 cubic . '
17" 10 3/41 40.00Q New Seamless N/A __|GL eet Surface Inspection
|
|
\

PERFORATED CASING

(Size, top, bottom, perforated intervals, siz€ and spacing of perforation and method.)

Slotted steel, 1/10" slots, 60 slots/foot, from 700 to 850 feet of depth.

Was analysis of effluent made? Yes __ Electrical log depths 860

860

Temperature log depths

CERTIFICATION

I hereby certify that the information given above and the data and material attached hereto are true and complete to the
best of my knowledge and belief.

Position [)""’?M“W Date ¥ W/fﬂ

Signed @}1 &7 C""“""‘z;é(




Form G-107
o TP "Adopted 10/1/74

P. O. Box 2088, Santa Fe 87501

GEOTHERMAL RESOURCES WELL HISTOR&!

SANTA FE

Operator New Mexico State University Address __ BOX 3445 NMSU, Las Cruces, NM 88003
Lease Name NMSU-PG-1-LRG - Well No. 521

Unit Letter A Sec. 27 Twp. 238 Rge 2E

Reservoir NMSU : County Dona Ana

It is of the greatest importance to have a complete history of the well. Use this form to report a full account of all important
operations during the drilling and testing of the well or during re-drilling, altering of casing, plugging, or abandonment with the dates
thereof. Be sure to include such items as hole size, formation test details, amounts of cement used, top and bottom of plugs, perforation
details, sidetracked junk, bailing tests, shooting, and initial production data and zone temperature. (Attach additional sheets if necessary.)

Date
Nov 79 Completed drilling, set screen and casing.

Feb 80 Commenced 48-hour pump test with céntractor-operated pump. 200 gpm at 142°F.
Water initially contained large amounts of sand and mud, which cleared.

July 80 Set Peerless 50 hp surface turbine pump, and conducted 10-day flow test. Well was
pumped at 200 gpm and 142°F for ten days. Water analysis showed 2000 ppm TDS.
Subsequently, water was analysed for dissolved _ gases, and analysis showed C02 at
220 cc/liter, with 14 cc/liter of Ny and traces of other rare gases.

July 81 A combined flow test was conducted using NMSU-PG-1-LRG-521, and NMSU-PG-3-LRG-520.
This 48-hour test showed a combined flow rate of 550 gpm was possible. During
this test, the Peerless pump malfunctioned incident to an aquifier surge in which
the flow rate increased to 350 gpm and large amounts of sand and mud were
discharged. Effluent became clean after 30 minutes.

Aug 81 Using a 100 hp TRW-REDA submersible pump, the well was test-pumped at 365 gpm for

24 hours. Water temperature, water quality, and dissolved gases remained constant
during these tests. Pump produced 365 gpm at 0 psig, at planned flow rate of 250

gpm, the pump will produce 240 psig back pressure.

Pump has been connected to gas separator complex, which produces separation of
120 cc of CO2 gas per liter of fluid, at a flow rate of 200 gpm.

CERTIFICATION

| hereby certify that the information given above and the data and material attached hereto are true and compiete to the best of my knowledge

and belief. @?/Mf

Roy A. Cunniff Position Project Director Date 2 Nov. 1981

Signed
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Wo. o taminmiciioa Nl !’E 1C0 011 COHSCRVATION co.’;rsé?smns BTORE Y ]FO“; G-101
TTom Rt uTION . 0. Box 2083, Santa Fe € S 7R -1-74
ICHLIE _ N0 28 ‘1978 ;
THen. | \ e  Tyre of Loz
U.S.G.S PPLICATION FOR PERMIT TO DRILL, DEESEN, | E] o UJ
Operator B OR PLUG BACK---GEOTHERMAL RESOURCES -l\'Eszc-an‘;gg“ s e
Land Office -

f'“*.";f: R O I B K\“ﬁi\\ :,

B Cel . - 7. 1nit Agreemment Nama =
oy e et e Drill [x]. Deepen [ ] Plug Back [ ] !
1 Type of Well Geothermal Producer [ ] Temp Observation [X] 0. Fam or Lecoe Nome ;
Lov-Temp Thermal [ ] Injection/Disposal [ ] NmsSU 3

SNome ol Gpersier Lokesh”Chaturvedi, Co-Investigator , 9. Well to. }R 570 ;
. -Dept. of Energy Research Project ‘ ;

T Adéress of Opereter BOX 3CE, New Mexico State University 10. Ficld and Pocl, or wWiidect i
|

|

Las Cruces, NM 88003
4. Loration o! Well UNIT LETTER e’ LOCATED 1500 FECT FROM T North LING \\\\\\T
T AwWD 1000 FLTYT FRON THE weSt LINE OF SEC. TWP, 238 RGF. Nupu \
. County \
W&\A \\\\\\\\\\\\\\\ R N

\\\\\\\\\\\\\\\\\\\\\\\\\\\
O Y i s s seiens [ s

'z. Linvee :\_(5 oo 10 nr;lu-r ik, K1 1AL Kind & Stetun Pl\xq Bo—- 218. Drilling Contractor C )22, Ar..rox Date Work v:ill start— /;.
Approx: 4100' above m.s. l not required to be selected ' November 24, 1978 f
213, ; -

PROPOSED CASING AND CEMENT PROGRAM

(SIZE OF HOLE | SIZE OF CASING | WEIGHT PER FOOT | SETTING DEPTH |SACKS OF CEMENT EST. TOP

The proposed well is located on New Mexico State University property where
NMSU has both surface and subsurface mineral rights. The primary purpose of ,
drilling this well is to obtain temperature gradient information. The well will
be plugged after logging.

Order No. R-4860
ExhHibit No. B

it ABOVE LPACFE DESCAIBL PROPNSTD PENGR L 1F POTP AL 13 YO DELSLYN OF PLUG BACK, CIVE

3
DATA ON PRUSINT PRQOUCTIVE TONC AND PROFOSLD ulw #RODU!
Tiv€ TOMC, ClIvE l;cwoubfa.(v(wr(n PRAOCRANM, F ANy,

—L

: hﬂ'by NWMM sbove |s 1-ue sand complete to the best of . my knowledge and bellel,
Sipned Tul» Assistant Professor 11/14/78

Date

TrmrToexar

{1his space for State Use)

cononen o (ol M . SENIOR PETROLEUM GZOLOGIST SRS ST
77

TONDITIONS OF APPROVAL, IF ANY;
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MO *OF COPIES RECEIVED
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NEW MEXICO OIL LONSERVATIQN%@OTWMIIHSJQ;,‘H {\:‘g/—«.rgs -~
_ .

Fs Y FETL TR B Pl |
DISTRIBUTION P. O. Box 2088, Santa Fe ?8‘%;5‘_(')?{'?”‘{}(’ U]f! j_‘: %i
File . / V ‘1;1‘1 ‘ 1}
. K H
M8 M SUNDRY NOTICES AND f foridG 18 1983 i
U. 5. G.S " ON i\ _S.J Indicate Typs of Lease
= - S [s{T¢ 3 1 . -
- Operator A/ GEOTHERMAL RESOURCBS vm‘,_%E,x\/Allt)N DIVISHON G U] Fee [
Land Office SAMTA FE '5.a Siate. Lease No.
. N/A
o : : - - N v‘
Do Noi Use This Foom for Propesals to Driil or 1o Deepen or Plug Sack 10 2 Different Reservoir, Use “Application \
For Permit " {(Form G-101) for Such Proposals.) . L . N \\\\\ \
. Type of weil - Geothermat Producer L Temp. Observation O 7. Unit Agreement Nome -
Low-Temp Thermal X lnjec\icn/Disposal O “NMSU Land- -
2. Name of Operator o : 8. Farm of Lease Nomew v 0.
New Mexico State Unlver51ty, Phy31cal Plant Department N/A -~
3. Address of Operator 9. Well No.

P. 0. Box 3545 Las Cruces, New Mex1co 88003

 NMSU-PG-1- LRG 5

4. Location of Well

10. Fietd and Pool, or Wnldcal 5
' Las: Cruces = Me
Feet From

Unit Letter__ & 1,000 Feet From The ﬂl:ih;—une and 500
The ] East Line, Section 27 Towunship 238 Range 2E

—

"4,200 GR

NN

5. Elevation (Show whether DF, RT, GR, elc.}

S\ \\\\\\ i

NOTICE OF

Check Appropriate Box To Indicate thure of Notice, Report or Other Data N

AN\

INTENTION TO: ) SUBSEQUENT REPORT oF:’ e
*PERFQszﬁ REMEDlA\_.WORK & PLUG AND ABANDON dJ REMEDIAL WORK D ALT;;mNG CASING {:l
TEMPORARILY ABANDON D ' COMMENCE DRILLING OPNS. D PLUG & ABANDONMENT G
PULL OR ALTER CASING D CHANGE PLANS l—i] CASING TEST AND CEMENT JOB D
OTHER = [
OTHER U |

17. Describe Proposed or completed Operations (Clearly state oll-pertinent detuils, and give pertinenet dates, including estimated date of starting any

proposed work) SEE RULE 203.

The déepening of PG—l/LRG—SZl,

. requested in May and approved June 1, 1983,

is hereby
canceled. The well will continue to operate in its previous configuration.
I
18. [ hereby certify that the j rmation above is true and complete to the best of my knowledge and belief. #
. IGNED /4:222;Zié£zi’“‘\- ‘tiTLe Director, Physical Plant Dept.paye August 15, 1983.

Ol Wlorer

APPROVED BY

ONDITIONS OF APPROVAL lr- ANY:




STATE OF NEW MEXICO

ENERGY anD MINERALS DEPARTMENT

. yavd
OIL CONSERVATION DIVISION Well File 52/
BRUCE KING POST DFFICE BOX 2088
GOVERNOR STATE LAND OFFICE BUILDING
LARRY KEHOE SANTA FE, NEW MEXICO B7501
SECRETARY December 11, 1980 (505) 827-2434

Mr. Roy Cunniff

Physical Science Laboratory
New Mexico State University
Box 3-PSL

Las Cruces, New Mexico 88003

Dear Mr. Cunniff:

Permission is hereby granted to test wells PG-1 and
PG-3 as outlined in your letter of DecembeTl 5, —
1980.

Yours very truly,

JOE D. RAMEY
Director

JDR/fd

cc: 'Earl Ulvog
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{ ;’i_L.uiﬁi \—’—L'l
PHYSICAL PLANT DEPARTMENT X eX'Co

Box 3545/Las Cruces, New Mexico 88003 '; 13 M L\Y 26 1983 3 )\
Telephone (505) 646-3021 ﬁ\ T 2‘
z m

OlL CONSERVATION DWuﬂuN
SANTA FE

’l/
/‘/ERG’\ ®

20 May 1983

Mr. Carl Ulvog

0il Conservation Division
P.0. Box 2088€

Santa Fe, NM 87503

Dear Mr. Ulvog,

Enclosed please find an original and three copies of Form G-101 for our planned
well deepening program for NMSU-PG-1-LRG 521. Also enclosed is one copy of
the original form G-102 filed for this well.

Please note that the plugging bond is identified as No. 635 8013, which currently
applies to our wells PG-3 and OW-1. We are in process of realigning the three
separate, multi-well plugging bonds to consolidate all of our geothermal wells

in one bond (No. 635 8013). You will receive shortly a letter from our bond
agent, Grindell and Robbins advising you.

Sincerely,

Calvin D+ Black
Director, Physical Plant Department
New Mexico State University

Enclosures



Physical Science Laboratory

A \4‘\ BOX 3-PSL, LAS CRUCES, NEW MEXICO 88003
/VE RS ® AREA (505) 522-9100 TWX 910-983-0541

January 15, 1981

Mr., Joe D. Ramey

Director, 0il Conservation Division
P.0. Box 2088

Santa Fe, New Mexico 87501

Dear Mr. Ramey,
For continuing information to you, please find attached diagrams which

reflect the extent of impoundment of geothermal waters from NMSU-PG-1,
along with our plans for NMSU-PG-3.

NMSU-PG-1 was tested for 48 hours on 18-19 December, 1980, and again on
a limited duration on 22 December. These tests were necessary to

provide information on aquifer transmissibility, water quality, dissolved
gas content and hydraulic head. As you can note from Enclosure One,
almost all the water was contained within the first two check dams,

and quickly percolated into the very porous soil.

We are planning to conduct a 48-hour flow test on NMSU-PG-3 sometime
during the period 23-28 January 1981. If conditions warrant, during

the latter part of the 48-hour period, we will pump NMSU-PG-1 in order
to gain information on maximum possible sustained flow rate. We will
use the check dams (four total) for NMSU-PG-1, along with those new dams
we are erecting in the discharge channel from NMSU-PG-3. 1 can state
with confidence that the geothermal waters will be contained within

300 yards distance from the wells.

Sincerely,

Cg%%i ‘

Roy A. Cunniff
NMSU Geothermal Project

Enclosures: 2 as stated



-Q--0-

<}

okox1y payToi3uc) Wid s —00¢€ Wﬂw
Y

¢

°

9

9

¢

¢

¢

?

?

spuod Buypyoll TTFI-uaied Y3y ,¢ M
¢

¢

¢

¢

auyr Lavpunog NSHN M

.ﬁ quyog 2daeyo81Q

Burdig

T-2d ﬂWllllllwqauunm

¢ 2an3d1y

T-9d ASKHN Jo L3TuydTA
?3 Ul s3ansL’ly [oajuo)d




A

1100’

48 Hour Flow Test NMSU Geothermal Well ,PG-3

.{"Illllllllllllll‘,',’
——

/
i ~
PG-3 ///
N\
Ny , .
Natural Drainage N
I | \
i’ \
_~ | Geothermal Well Water / North
| _ \
] _ \
I \
| _ \
I \
h //xamm Road
,.l.“.Lll. 3'High Earth Check Dams \




exiCo we !

%‘&

<.
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A
A
= Physical Science Laboratory

,<L BOX 3-PSL, LAS CRUCES, NEW MEXICO 88003

December 5, 1980

Subject: Request for approval of temporary surface discharge of geothermal
water.

To: 0il Conservation Division
State Land Office Bldg.
P.0. Box 2088
Santa Fe, NM 87501
Attn: Mr. Joe Ramey

Dear Mr. Ramey:

Reference is made to my letter of November 12, 1980, and your response of
November. 20, 1980. Moreover, reference is made to the meeting with you on
November 25, 1980, during which you provided additional guidance.

Forwarded herewith is a completed Form G-112, with supplementary data, in
compliance with Rule 502 of your regulations. This form, however, does not
appear to be completely adaptable to the problem of temporary surface discharge
of geothermal water. Accordingly, fuller details are provided in the following
paragraphs. '

The requested approval is for the period December 10, 1980 through December
31, 1981. During that time frame, we will be testing the current production
well PG-1, and also the new production well, PG-3, for which a permit applica-
tion is pending. During testing of these wells, at least four tests will be
conducted of 48-hours duration. For each test, we estimate approxi-

mately 2.2 acre feet of water will be discharged on the ground surface. In
addition, we anticipate a need to operate the well pump on a more limited
basis once each week to acquire water and gas samples, and to evaluate design
changes in the pumps. Each of these limited-duration tests will discharge an
estimated 0.1 to 0.2 acre feet of water onto the ground surface.

Our initial 48-hour test on PG-1 well is planned for 13-14 December, 1980,
subject to your approval.

A brief summation of each of the key exhibits is as follows.



December 5, 1980
Page 2

(0]

Figure 1, together with Table 1, depicts the location and water
chemistry analysis for all wells located near the PG-1 well. Also
depicted is the location of all geothermal wells located within one
mile of the PG-1. Figure 1 indicates a probable westerly limit of
the geothermal aquifer. This is an artificial line of demarcation,
however, because our tests and water chemistry analyses indicate
that it is most likely that the warm geothermal water rises along a
subsurface fault, and these migrate westerly and gradually mix with
the cooler Rio Grande valley water. In support of this assumption,
wells #16 and #17 in Figure 1 (DG-2 and DG-1 on Table 1) both
intersected the water table at the same depth, and both encountered
the same formations to total depth. In terms of temperature, .however,
the wells are significantly different. The DG-2 well had a positive
temperature gradient and a temperature of 145°F at 1000 feet. Well
DG-1, drilled 0.4 mile to the west, had a slightly negative gradient
from the water table to bottom, and the 122°F temperature at the
water table was then duplicated at hole bottom of 1200 feet.

Depicted in Figure 1 and 2 are the natural drainage channels which
the surface discharge would normally follow in the vicinity of PG-1.
As is depicted, natural drainage is via a small arroyo southwesterly,
intersecting with a BLM controlled arroy which passes west-southwest
through NMSU property and adjoining private property, and then
terminates in a large BLM flood control dam approximately three
miles from the well. From measurements on the ground, the natural
surface flow channel is approximately 300 yards (900 feet) from .the
well to NMSU boundary.

Figure 3 depicts the earthen holding ponds constructed, to assure
the geothermal water is contained on NMSU property. From the
generalized lithologic logs of well PG-2, also enclosed, we believe
that the geothermal water will percolate to the water table, and act
to recharge the aquifer.

Attached chemical analyses for PG-1 and PG-2 clearly indicate that
the geothermal water permeates all water bearing formations from
water table down to at least 1200 feet (the deepest well we have
drilled). There is no evidence of fresh water formations overlying
the geothermal waters at any point to the east of our assumed
geothermal aquifer limit.

Review of the chemical analysis indicates that the geothermal water
meets all primary water standards. It does, however, exceed slightly
the secondary standards for sodium, total alkalinity, chlorides,
sulfates, manganese, and iron. This water meets the water quality
standards for irrigation and other general use.




December 5, 1980
Page 3

Request expeditious approval of this request for temporary surface discharge
so as to enable us to meet our scheduled tests.

Sincerely,

Roy A. Cunniff
Principal Investigator,
NMSU Campus Geothermal Project

RAC:njb
Enclosures:

Form G~112 v

Figure 1, Location of Wells on and Near NMSU Land

Table 1, Summary of Data on Wells

Figure 2, Location of Wells within 1 mile of NMSU-PG-1

Figure 3, Control Measures in the Vicinity of NMSU-PG-1

Chemical Analysis of water from NMSU-PG-1

Chemical Analysis of water from NMSU-PG-2 (President's Well)

Technical Completion Report on NMSU-PG-1, containing lithologic
and electric logs
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NEW MEXICO OlIL. CONSERVATION COMMISSION

P. O. Box 2088, Santa Fe 87501

SUNDRY NOTICES AND REPORTS
ON

- GEOTHERMAL RESOURCES WELLS

Form G-103
Adopted 10/1/72

5. Indicate Type of Lease
State D

5.2 State Leuase No.

Fee [j

Do Nect Use This Form for Proposals to Drill or to Deepen or Plug Back to a Ditferent Reservoir.

For Permit —"

{(Form G-101) for Such Proposals.)

Use "‘Application

i. Type of well

Low-Temp Thermal

. Geothermal Producer

U7
]

0
O

Temp. Observation

injection/Disposal

7. Unit Agreement Name

2. Name of Operator

New Mexico State University

8. Farm or Lease Name

NMSU-PG-1~LRG

1 3. Address of Operator 9. Well No. :
Box 3-PSL NMSU, Las Cruces, NM 88003 521 i
4. Location of Well B 10. Field and Pool, or Wildcat H

Unit Letter A 1,000 Feet From The _Bast = tineand _2,000  Feet From
The North Line, Section _ 27 Township __ 238 Range _ 2E NMPM. \\
\\ \\\\\ \\\\ 15. Elevation (Show whether DF, RT, GR, etc.) 12. County W
L 4200 ft. above MSL Dona Ana

16.

NOTICE OF INTENTION TO:

PERFORM REMEDIAL WORK ||
TEMPORARILY ABANDON L]

U

PULL OR ALTER CASING

OTHER

PLUG AND ABANDON

CHANGE PLANS

.Check Appropriate Box To Indicate Nature of Notice, Report or Other Data

SUBSEQUENT REPORT OF:

CASING TEST AND CEMENT JOB

D ALTERING CASING E
D PLUG & ABANDONMENT E:'
U

-

Cl REMEDIAL WORK
COMMENCE DRILLING OPNS.
OTHER

17.

proposed work) SEE RULE 203.

Block 4.
Observation.

of NMSU 2,

West line, Sec. 35, Township 23S, Range 2E.

This well is also changed to a Low-Temp thermal well,

Describe Proposed or completed Operations (Clearly state all pertinent details, and give pertinenet dates, including estimated date of starting any

This well was originally permitted as a temperaturé observation well, but its location
was changed from unit letter E, 1500 feet from the North line, and 1000 feet from the
The correct location is as now listed in
‘instead of a Temp

In addition, the well has been renumbered as NMSU;PG—l—LRG—SZI in place

to conform with the OCD and State Engineer well numbering systems.

18. I hereby certify that the information above is true and complete to the best of my knowledge and belief.
SIGNED @’1/ W TiTLe  Project Director - oate 5/15/40
APPROVED BY G‘VVQ 2 ¢ vﬁ TITLE - SENIOR PETRGLELM GEOLOGIST OATE .5// f/g{

CONDITIONS OF APPROVAL, IF ANY:




NEW MEXICO OIL CONSERVATION COMMISSION Form G-104

P. C. Box 2088, Santa Fe 87501

AND AUTHORIZATION TO PRODUCE

CERTIFICATE OF COMPLIANCE v{;:_ l
GEOTHERMAL RESOURCES

OWNER OR OPERATOR Ol

I i i i SANTA FE
Name New Mexico State University

Address __Box 3445 NMSU, las Cruces, NM 88003

TYPE OF WELL
Geothermal Producer | ] Low-Temperature Thermal k3 Injection/Disposal [ ]

REASON FOR FILING

New Well fx ] Recompletion | ]
Change in Ownership [ ] Designation of Purchaser [ ]
Other (Please Explain) [ ]

DESCRIPTION OF WELL

Lease Well Name of

Name —NMSU=PG1=LRG No. 221 Reservoir NMSU

Kind of Lease Lease

{Fee. Fed. or State) Private Number

LOCATION

Unit

Letter A : 1000 feet from the East line and
2000 feet from the North line of

Section _27 Township __238 Range 2E

County

TYPE OF PRODUCT
Dry Steam and Low Temp.
Steam Water Thermal Water X

DESIGNATION OF PURCHASER OF PRODUCT
Nuame of
Purchaser

Address of
Purchaser
Product Will
Be Used For

CERTIFICATE OF COMPLIANCE

I hereby certify that all rules and regulations concerning geothermal resources wells in the State of New Mexico, as
promulgated by the Qil Conservation Commission of New Mexico, have been complied with, with respect to the
subject well, and that the information given above is true and complete to the best of my knowledge and belief.

Signed _Roy _A. Cunniff g Position Project Director pyre 2 Nov.

Adopted 10/1/7¢

1981

Approved W )—’[/&f% pob.&‘“ ETRSLEL’M GERLOGISTDate //}/f/g/
I4




NEW MEXICO OIL CONSERVATION COMMISSION

P. O. Box 2088, Santa Fe 87501

GEOTHERMAL RESOURCES WELL LOG

Form G-105
Adopted 10/1/74

*:Es;ﬁun ST N
m DEC 07 1981 1{ |
A1, !

('t

Operator _ New Mexico State University Ol guNgu”.n;.hx.,w‘y.w
Address___Box 3445 NMSU, Las Cruces, NM 88003 SANTA FE
Reservoir _ NMSU
Lease Name _ NMSU-PG1-LRG Well No. _ 521 Unit Letter _ A
Location: 1000 feet from the ___East ____fine and
2000 feet from the __North line Section __27
Township 238 Range 2F, County __Dona _Ana
FORMATIONS PENETRATED BY WELL
DEPTH TO -
Top of Bottom of Thickness e ™ Recovery DESCRIPTION
Formation Formation
270 860 1200 or Drilled Santa Fe group fill to 770 feet; fractured
more rhyolite alluvial deposits (Pennsylvanian)

to TD.

Attach Additional Sheets if Necessary

See attached Technical ompletion Report

This form must be accompanied by copies of electric logs, directional surveys, physical or chemical logs, water analyses, tests,

and temperature surveys {See Rule 205).

CERTIFICATION

I hereby certify that the information given above and the data and material attached hereto are true and complete to the best of

my knowledge and belief.

(Priitlotff

Signed Roy A. CunpAff

Position __P¥oject Director

Date 3 Nov. 1981




\ * . Form G-106

SN v iy e T e g
' E:,‘ i R Y IH\\//"‘; E"'L”_‘-f Adopted 10/1/74
NEW MEXICO OIL CONSERVATION COMMISSI m;/ i .
P. 0. Box 2088, Santa Fe 87501 K - |- R
[z! DEC 07 1981 i
{ !
s bt e A
GEOTHERMAL RESOURCES WELL SUMNIARY(E}[FP(ORT T -~
NS [ — .
. . : A
Operator ___New Mexico State University Address _ Box 3445 NMSU, Las Cruces, NM 88003
Lease Name __ NMSU-PG1-T.RG . Well No.__221
Unit Letter A Sec._ 27 Twp. 238 Rge 2E
Reservoir NMSU - : County __Dona Ana
Commenced drilling 9 October 1980 GEOLOGICAL MARKERS DEPTH
Completed drilling 2 November 1980 Santa Fe Gravel 0 - 860 feet
Total depth 860 Plugged depth
Junk
Commenced producing 1 Japuary 1982 Geologic age at total depth: Recent Cuatenarv
(Date)
Static test Production Test Data
Date Shut-in well head Total Mass Flow Data Separator Data
Temp. °F Pres. Psig. Lbs/Hr Temp. °F | Pres. Psig. | Enthalpy Orifice Water cuft/Hr [Steam Lbs/Hr | Pres. Psig. Temp. °F
(o] (o]
7-1-80 142 F 0 150,000 142°F 150
CASING RECORD (Present Hole)
Size Size Weight Grade New Seamless Depth Top Number Top
of of of of or or of of of Sacks of C::men‘t Top
{ole Casing Csg/ft. Casing Used Lapweld Shoe Casing Cement Cement Determined By
2' above| 120 cubic . '
17" 110 3/41 40.00 New Seamless N/A __|GL ee Surface Inspection
PERFORATED CASING
(Size, top, bottom, perforated intervals, siz€ and spacing of perforation and method.)
Slotted steel, 1/10" slots, 60 slots/foot, from 700 to 850 feet of depth.
Was unalysis of effluent made? __Yes __Electrical log depths 860 Temperature log depths 860

CERTIFICATION

| hereby certify that the information given above and the data and material attached hereto are true and complete to the
best of my knowledge and belief.

Signed @y}fﬁ&,«% Position M&JW Date & Degeudan 1 51




Form G-107
— e et oo i e Adopted 10/1/74

i S CIENVAET 1

o |||
] DECO7 108 ]U

Cll. CONSERVATIUN DiVISION

NEW MEXICO OtL CONSERVATION COMMISSION

P. O. Box 2088, Santa Fe 87501

GEOTHERMAL RESOURCES WELL HISTORY SANTA FE
Operator New Mexico State University Address __ BOX 3445 NMSU, Las Cruces, NM 88003
Lease Name NMSU-PG-1-1LRG Well No. 521
Unit Letter A Sec. 27 Twp. 23S Rge 2E
Reservoir NMSU County Dona Ana

it is of the greatest importance to have a complete history of the well. Use this form to report avfull account of all important
operations during the drilling and testing of the well or during re-drilling, altering of casing, plugging, or abandonment with the dates
thereof. Be sure to include such items as hole size, formation test details, amounts of cement used, top and bottom of piugs, perforation
details, sidetracked junk, bailing tests, shooting, and initial production data and zone temperature. (Attach additional sheets if necessary.)

Date
Nov 79 Completed drilling, set screen and casing.
Feb 80 Commenced 48-hour pump test with contractor-operated pump. 200 gpm at 142°F.

Water initially contained large amounts of sand and mud, which cleared.

July 80 Set Peerless 50 hp surface turbin¢ pump, and conducted 10-day flow test. Well was
pumped at 200 gpm and 142°F for ten days. Water analysis showed 2000 ppm TDS.
Subsequently, water was analysed for dissolved gases, and analysis showed CO, at
220 cc/liter, with 14 cc/liter of Np and traces of other rare gases.

July 81 A combined flow test was conducted using NMSU-PG-1-LRG-521, and NMSU-PG-3-LRG-520.
This 48-hour test showed a combined flow rate of 550 gpm was possible. During
this test, the Peerless pump malfunctioned incident to an aquifier surge in which
the flow rate increased to 350 gpm and large amounts of sand and mud were
discharged. Effluent became clean after 30 minutes.

Aug 81 Using a 100 hp TRW-REDA submersible pump, the well was test-pumped at 365 gpm for

24 hours. Water temperature, water quality, and dissolved gases remained constant
during these tests. Pump produced 365 gpm at O psig, at planned flow rate of 250

gpm, the pump will produce 240 psig back pressure.

Pump has been connected to gas separator complex, which produces separation of

120 cc of CO2 gas per liter of fluid, at a flow rate of 200 gpm.

CERTIFICATION

| hereby certify that the information given above and the data and material attached hereto are true and complete to the best of my knowledge

and betief, @%/’CM‘_J%

Signed __Roy A. Cunniff Position. £Lroject Director Date 2 Nov. 1981




Form G-105
- Adopted 10/1/74
NEW MEXICO OIL CONSERVATION COMMISSION}‘)\A
3 ‘I’;\‘;‘ STy

P. 0. Box 2088, Santa Fe 87501 ey o]

| 07190, )
New Mexico State University On Clap, .. 7987 / /

Operator
oL . [
Address _ Box 3445 NMSU, Las Cruces, NM 88003 C‘/:JV({II(.H\,M‘J‘\"I.L/U/
v¢‘i/\1/: N Vi, =
Reservoir _ NMSU A Fe Ié"iof\’
Lease Name __ NMSU~PG1~LRG Well No. _521 Unit Letter _ A
Location: ___1000 feet from the ___East ___fine and
2000 feet from the _ North line Section 27
Township 238 Range 2E County __ Dona Ana
FORMATIONS PENETRATED BY WELL
DEPTH TO ;
Top of Bottom of Thickness DC”c:lree((jl o Recovery R DESCRIPTION
Formation Formation
270 860 1200 or Drilled : Santa Fe group fill to 770 feet; fractured
more rhyolite alluvial deposits (Pennsylvanian)
to TD.

Attach Additional Sheets if Necessary

See attached Technical ompletion Report

This form must be accompanied by copies of electric logs, directional surveys, physical or chemical logs, water analyses, tests,
and temperature surveys (See Rule 205).

CERTIFICATION

I hereby certify that the information given above and the data and material attached hereto are true and complete to the best of
my knowledge and belief.

/k
Signed ___Rov A, Cunn/iff Position __ Project Director Date .3 Nov. 1981




GEOTHERMAL RESOURCES WELL SUMMARY REPOFgT” Ch.u, i

NEwW MEXICO OIL CONSERVATION COMMISSION

P. O. Box 2088, Santa Fe 87501

Form G-106

Lquﬁ}l(#7,an dopted 10/1/74
. i
1L %E0 07 1 Il /

g
S L

1,,1

s

i

SANTA FE

Operator ___New Mexico State University Address _ Box 3445 NMSU, Las Cruces, NM_ 88003
Lease Name __ NMSU-PGI1-LRG . Well No.__221
Unit Letter A Sec._ 27 Twp. 238 Rge 2E
Reservoir NMSU County __Dona Ana
Commenced drilling 9 Qctober 1980 GEOLOGICAL MARKERS DEPTH
Completed drilling 2 November 1980 Santa Fe Gravel 0 - 860 feet
Total depth 860 Plugged depth
Junk
Commenced producing 1 January 1982 Geologic age at total depth: ___Recent Quatenary
(Date)
Static test Production Test Data
Date Shut-in well head Total Mass Flow Data Separator Data
Temp. °F Pres. Psig. Lbs/Hr Temp. °F | Pres. Psig. | Enthalpy Orifice Water cuft/Hr [Steam Lbs/Hr | Pres. Psig. Temp. °F
[s] (o]
7-1-80 1 142 F 0 150,000 142°F 150
CASING RECORD (Present Hole)
Size Size Weight Grade New Seamless Depth Top Number Top Cement Top
of of of of or or of of of Sacks of )
Hole Casing Csg/ft. | Casing Used Lapweld Shoe Casing Cement Cement Determined By
2" above| 120 cubic .
_17' 110 3/41 40.00 New Seamless N/A |GL eet Surface Inspection
PERFORATED CASING

(Size, top, bottom, perforated intervals, sizé€ and spacing of perforation and method.)

Slotted steel, 1/10" slots, 60 slots/foot,

from 700 to 850 feet of depth.

Was analysis of effluent made? Yes

CERTIFICATION

best of my knowledge and belief.

Electrical log depths

860

Temperature log depths

Signed @? &7 a“"‘“‘;}%

Position p"‘":l et W

860

| hereby certify that the information given above and the data and material attached hereto are true and complete to the

Date §L W/’;J/(




Form G-107
Adopted 10/1/74

N e

N

NEW MEXICO OIL CONSERVATION COMMISSION

A 1
P. O. Box 2088, Santa Fe 87501 U JEC 0 7 1981 fi ,
L il

GEOTHERMAL RESOURCES WELL HISTORY oo i
oL Ol\.\)~l\vhﬁl DN Uy ;
) ) ] SANTA T
Operator New Mexico State University Address __ Box 3445 NMSU, Las’ Cruces "NM 88003
Lease Name NMSU-PG-1-LRG Well No. 521
Unit Letter A Sec. 27 Twp. 23S Rge 2E
Reservoir NMSU County Dona Ana

It is of the greatest importance to have a complete history of the well. Use this form to report a full account of all important
operations during the drilling and testing of the well or during re-drilling, altering of casing, plugging, or abandonment with the dates
thereof. Be sure to include such items as hole size, formation test details, amounts of cement used, top and bottom of plugs, perforation
details, sidetracked junk, bailing tests, shooting, and initial production data and zone temperature. (Attach additional sheets if necessary.)

Date

Nov 79 Completed drilling, set screen and casing.

Feb 80 Commenced 48-hour pump test with contractor-operated pump. 200 gpm at 142°F.

Water initially contained large amounts of sand and mud, which cleared.

July 80 Set Peerless 50 hp surface turbine pump, and conducted 10-day flow test. Well was
pumped at 200 gpm and 142°F for ten days. Water analysis showed 2000 ppm TDS.
Subsequently, water was analysed for dissolved gases, and analysis showed COp at
220 cc/liter, with 14 cc/liter of No and traces of other rare gases.

July 81| A combined flow test was conducted using NMSU-PG-1-LRG-521, and NMSU-PG-3-LRG-520.

This 48-hour test showed a combined flow rate of 550 gpm was possible. During
this test, the Peerless pump malfunctioned incident to an aquifier surge in which
the flow rate increased to 350 gpm and large amounts of sand and mud were
discharged. Effluent became clean after 30 minutes.

Aug 81 Using a 100 hp TRW-REDA submersible pump, the well was test-pumped at 365 gpm for

24 hours. Water temperature, water quality, and dissolved gases remained constant
during these tests. Pump produced 365 gpm at 0 psig, at planned flow rate of 250
gpm, the pump will produce 240 psig back pressure.

Pump has been connected to gas separator complex, which produces separation of
120 cc of CO2 gas per liter of fluid, at a flow rate of 200 gpm.

CERTIFICATION

| hereby certify that the information given above and the data and material attached hereto are true and complete to the best of my knowledge

and belief, @ /&‘Wf

Signed __Roy A. Cunnlff Position _Project Director Date 2 Nov. 1981
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L
Physical Science Laboratory SANTA FE

(”l/ \& BOX 3-PSL, LAS CRUCES, NEW MEXICO 88003
| /VE RS' & AREA (505) 522-9100 TWX 910-983-0541

ONSERVATION DIVISION

Fc —/
-z‘_tg"zl

November 23, 1981

Mr. Carl Ulvog

0il Conservation Commission
P.O. Box 2088

Santa Fe, NM 87501

Dear Mr. Ulvog,

As we have previously discussed, I can find no record of an approved G-103 for
NMSU-PG-1. This well was completed in November 1979.

Accordingly, forwarded herewith in duplicate is a properly completed G-103.
You will note that this well is now identified as follows:

Name Number
NMSU-PG1-LRG 521

From our records, it appears the forms G-101 and G-102 for permission to drill
this well identified it as NMSU-DG-3. Please amend the G-101 and G-102 on this

well to the correct name and number identified above.

Sincerely,

Ghopllaceerrf

RAC/sm

Encl. G-103
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AT AR ko Er

14 Hn,} t\«] lJL:j ll EForm G-103
Ndopted 10-1-74

kevised 10-1-78

Srcoiiel ‘U‘

STATE OF NEW MEXICO

MINERALS DEPARTMENT F. 0. BOX 2088
_ ENERGY ano MINERALS DEPARTMI SANTA FE, NEW MEXICO 87501

NO. OF COPIES RECEIVED ] i
DISTRIBUTION .
F e . TN s o DIVISIOP
| Fie J SUNDRY NOTICES AND REPORTS - CORSepyAnd DiVISION .
N, M. B, M, ON : QlesNTiAdielte Type of Lease
o s State (] ree [J
v.s. G5 GEOTHERMAL RESOURCES WELLS State e
Operator i | S.a State Lease No.
Land Office . N/A
- NN N NN N O N v\\(l
Do Not Use This Form for Proposals to Drill or to Deepen or Plug Back to a Different Reservoir. Use *Application \ \‘
For Permit —" (Form G-101) for Such Proposals.) \ \ \ \
I Type of well Geothermai Producer L[] Temp. Observation L] 7. Unit Agreement Name
Low-Temp Thermal x] Injection/Disposal ] N/A

2. Name of Operator | 8. PFarm or Lease Name

New Mexico State University . NMSU-PG1-LRG
3. Address of Operustor 9. Well No.
Box 3445 NMSU Las Cruces, NM 88003 ) 521

4, Location of Well 10. Field and Pool, or Wildcat

g
Unit Letter___A 1,000 _reet From The _East Line and _2,000 Feet From NMSU

.,
The _ North Line, section __ 27 Township ___235 Range __2F NMPM.\\\\\\\\\\
— N \\
\ \\q 5. Elevation (Show whether DF, RT, GR, etc.) 12. County
\\\ \\\\ 4160 Feet abave MST, Dona Ana
16.

Check Appropriate Box To Indicate Nature of Notice, Report or Other Data

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF:
PERFORM REMEDIAL WORK L PLUG AND ABANDON O REMEDIAL WORK O  ALTERING cASING e
TEMPORARILY ABANDON L , COMMENCE DRILLING OPNS. [J pLUG & ABANDONMENT L.
PULL OR ALTER CASING 0 CHANGE PLANS O CASING TEST AND CEMENT JoB L1~
| OTHER Well completion E
|
l OTHER J
|

17. Describe Proposed or completed Operations (Clearly state all pertinent details, and give pertincnet dates, including estimated date of starting any

proposed work) SEF. RULE 203.

Well was drilled by Guffey Drilling, and completed 2 November 1979. Casing is 10 3/4-inch,
Schedule 40 steel. Casing extends from ground surface to 700 feet &f depth. Screen section
extends from 700 feet to 850 feet. Screen consists of slotted steel pipe, with 60 slots

per feet. Each slot is 1/10-inch by 3-inches.

Hole was drilled 17-inches in diameter, and screen is gravel packed from 860 to 700 feet,

sand packed from 700 to 670 feet, and cemented from 670 feet to ground surface.

Baling established water temperature of 142 DF, and 2000 ppm TDS.

Subsequently, well was test-pumped with contractor test pump at 200 gpm for 48 hours.

18. 1 hereby certify that the information above is true and complete 1o the best of my knowledge and belief.

sncmco@?&‘&‘w:/;)fﬂov A, CunniffvTie _Project Director DATE_Zj'UWA“’/;f/

Y - _ . )
APPROVED BY QM/Q ¢/¢/\4/’@‘2?}— viree SENICR PETROLEUM GEOLOGIST oate LA~ — 9/

CONDITIONS OF APPROVAL, IF ANY:
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NEW MEXICO STATE UNIVERSITY

DEPARTMENT OF AGRONCMY COLLEGE CF AGRICULTURE AND HOME ECTONCMICS
INTER-OFFICZ mZswCRANDUM
To: feorge Mitchell *&f\ Ocre:  3-14-30
From: . Andrew Lee Bristol
L Geothermal Well Samples (NMSU-PG-1)
Subjec::
HMNOS/CM emeeeeecememmmeeeoo meq/L --=----=---meemeoeaae
Samnle E.C. pH  la_ K Ca Mg Q) €0. _HC0, _SO4
134 hot 3,060 7.95 20.20 1.40 7.87 2.48 15.16 O 129.20 5.09
27A nhot 3,110 7.79 21.00 1.50 7.45 2.42 16.2% 0 13.22 5.08
27 cocl 3,11 7.36 29.59 1.48 7.77 2.44 5.6 2 8.04 5.33
--------------------------------- MG/L ~-mmmrmmmm e eeae
105 NO5-H Na X Ca_ Mg % C0a _HCO; _SCa_
13A hot 1980 .03 54.7 $72.8 € 522.4 292.5
27A not 1°88 .C $8.6 379.5 Q0 623.6 292.0
27 cool 2000 02 57.9 £80.5 0 612.6 285.0
e a7 AT
Fe Mn As 8a €d__ LCr_ _Pb Ha Se Ag Cu
13A hot 73 .11 .C02 <.4 <.,005 <.05 «.00S5 .30C3 .0CZ <.0S 19
274 hot .4 05 .A04 <4 <005 .05 «.005 .CCOS .90 ~.058 <10
27 ccol .38 .06 .002 <4 ~.005 .05 <.005 <2002 .202 .25 ©.10
e D D s ) M e DL
P B8 In_ S0, F Hardness Alkalinicy
138 hot .35 .17 .02 81.% 1.27 S1g
27A hot .16 <2 90,0 1.31 311
27 cool 16 <02 32.9 1.12 202
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cc:

RO

SUBJECT:

M E
PSS

MORANDUM

November 11, 1980

EDTA Titration

Mg++

(mg/1)
12.7
12.7
12.7

Roy Cunniff, PSL
rernando Cadena, CE 7 _ .
Geothermal Well Water Analyses (Cool)
(NMSU-PG-1) i

Method: Atomic Absorption
Sampling ca’ Mg' Na'l catt
Date (mg/l)  (mg/l) (mg/1) (mg/1)
10/24/80 75.6 19.0 445.0 78.4
7/21/80 75.3 19.0 77.6
7/16/80 78.8
Sampling ‘pH HCO4 CO3 TDS
Date (mgs1)  (mg/l) (mg/1)
10/24/80 6.85 616 0 1936
7/21/80 7.10 625 0 1904
7/16/80 7.15 617 0 1913
Sampling Total Hardness * Total Alkalinity
Date (mg/1 as CaCl4 (2g/1 as CaC03)
10/24/30 248 505
7/21/80 246 512
7/10/80 249 506

* Using EDTA Titration Resulcts

C. G. Keves,
George Mi:zche

r

-
T.
i



Y VERS® o AREA (505) 5229100 TWX 910-983-0541

\
¥ . .
:Kr_'n‘ Physical Science Laboratory

&‘L BOX 3-PSL, LAS CRUCES, NEW MEXICO 88003

2/

November 12, 1980

Subject: Request for approval of temporary surface discharge of geothermal
water.

To: 0il Conservation Division
State Land Office Bldg.
P.0. Box 2088, Santa Fe, NM 87501
ATTN: Mr. Carl Ulvog

Dear Mr. Ulvog,

As we discussed by telephone on 12 November, 1980, forwarded herewith is a
request for approval of temporary surface discharge of geothermal water from
NMSU wells PG-1 and (new) PG-3. This request is submitted based on the need
for temporary surface disposal of geothermal waters during 'testing of the geo-
thermal aquifer during the next 12 month period, and is in compliance with
Rule 502 of your regulations. :

Attached are exhibits which define the probable limits of the geothermal
aquifer, and the location of the current production well NMSU-PG=1l. 4As is
shown, the only wells located within one mile of the PG-1 are the University
Center well NMSU-PG-2, and the abandoned NMSU golf course well. The newest
well, NMSU-PG-3, for which a permit application is pending, will be drilled
approximately 1,000 feet North-East of PG-1. Because only these wells are
involved, request a waiver of the 20-day period defined in Rule 502,

The attached plot plans (Enclosures 1 and 3) also depict the natural drainage
system for surface waters in the vicinity of PG-1. As is depicted, natural
drainage is via a small arroyo southwesterly, intersecting with a BLM controlled
arroyo which passes west-southeast through NMSU property and adjoining private
property, and then terminates in a large BLM flood control dam approximately
three miles from the well. From measurements on the ground, the natural
surface flow channel is approximately 300 yards (900 feet) from the well to
NMSU boundary. This is a key point, because at the tested flow rate of 100-
200 gpm, the surface discharge percolates into the very porous arroyo soil
within 600 feet distance from the well. Accordingly, the surface discharge is
contained within NMSU property.




Mr. Carl Ulvog
Nov. 12, 1980
Page 2

Also depicted on the attached plots is the inferred westerly boundary of the
geothermal aquifer. From chemical analysis of existing wells, the water
‘quality at the water table is in the range of 1500-2000 gpm total dissolved
solids everywhere to the East of the dashed line denoting probable aquifer
limits. Accordingly, the conclusion is that percolation of the surface dis-
charged geothermal water acts to recharge the existing geothermal aquifer at
the water table.

Chemical analyses of the geothermal water from NMSU-PG-1 are attached. From
these analyses, it can be determined that the water meets all primary water
standards, and slightly exceeds secondary standards for sodium and total alka-
linity.

This request is designed to cover surface disposal of geothermal water from a
planned 48-hour flow test on or about 30 November 1980, and a follow-on 48-hour
pumping test of the new well (PG-3) in late December 1980. During each test,
it is estimated that 2.2 acre feet of geothermal water will be discharged on
the surface. In addition, other tests in the next year are planned on a twice
monthly basis for limited operation. These tests discharge roughly 0.1 acre
feet per test. We also envision at least two additional 48-hour flow tests
during the period January-August, 1981.

Request expeditious approval of this request so as to enable us to complete
the scheduled tests. If re-application is necessary using form G-112, please
advise.

Sincerely,

Roy A. Cunniff
Principal Investigator, NMSU Campus Geothermal Project

RAC:sm
Enclosures:

Figure 1, Location of hot wells on and near NMSU land. ‘

Table 1, Summary of data on hot wells in Las Alturas and surrounding area.
Figure 2, Location of wells within 1 mile of the NMSU-PG-1.

Chemical analysis of geothermal water from NMSU-PG-1.
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LOCATION OF HOT WELLS ON AND NEAR N.M.S.U. LAND

Pigure 1
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SUMMARY OF DATA OH NOT WELLS 1IN LAS ALTURAS AND SURROUNDING AREA
as Flg. 1)

(Hunhering of wells s

. Year of Owner and Locatfon . Max, Temperature Warer Level Total Total Dissolved Solids
qell No, Drllling (Past _and Present) (€¢.) Pepth rLen Remarks
1 1960 HMSU Hot Dry 200 - Dry; hot well, "Tools too hot
tlear Antenna Towers ' to hold in hand

N Tortugas Mtus.

2 1961-62 NMSU .
Golf Course 24°C - 630 . 1575 Abandoned due to high saltinity
3 1957 Soules
f.as Alturas Estate 25°C 161 296 -
4 1967 L. R, Evans - Hot 174 312 - _
, 5 1Y64 Wm. Evans/Povtridge llot - 256 -
6 1964 Rowan 16.7°C 190-200 330 -
7 1964 White/Cutcher 3hcc 190 31 Co=
8 1964 Hattons/Huddleston 45°C 240 335 1625
9 1964 Itlusand/Kinzer 42.5 180 348 520
1¢ 1948-49 Clary & Rather llot 526 2573 -
State No. 1
11 1975 Charles Jordan 46°6. 200 330 - 4" casing bLelng used for drink-
long water
12 1966 to Wayne Johnson 10°F 165 280 Fotabie 4" PVC belng used for domestic
1969 purposes on Traller Park
. 2000 gatlons per day from two
wells )
o
13 1979 NMSU-PG-2 118F 278 505 1575 20 gpm flow tested

14 1979 NMSU-PG-1 141F 255 860 1900-2000 200 gpm flow tested
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MEMORANDTUM

November 11, 1980

TO: Roy Cunniff, PSL

FROM: Fernando Cadena, CE £ (.

SUBJECT: Geothermal Well Water Analyses (Cool) fDC;'- /
Method: Atomic Absorption EDTA Titration
Sampling Ca++' Mg++ Na++ Ca++ Mg++
Date (mg/1)  (mg/1)  (mg/1) (mg/1) (mg/1)
10/24/80 75.6 19.0 445.0 78.4 12.7
7/21/80 75.3 19.0 77.6 12.7
7/16/80 78.8 12.7
Sampling pH HCOq CO3 TDS
Date (mg/1)  (mg/1) (mg/1)
10/24/80 6.85 616 0 1936
7/21/80 7.10 625 0 1904
7/16/80 7.15 617 0 1913
Sampling Total Hardness #* Total Alkalinity
Date (mg/1 as CaCOy ) (mg/1 as CaCO03)
10/24/80 248 505
7/21/86 246 512
7/10/80 249 506

cc:

* Using EDTA Titration Results

C. G. Keyes, Jr.
George Mitchell



. : NEW MEXICO OiL CONSERVATION COMMISSION Form G-1C2
. 10-1-74
. GEOTHER AL R[SOUPC[S WELL LOCATICH AND ACREAGE DEDICATION PLAT
All Jlstances must be from the cuter houndnru- of the Saction. , _:v‘"k "4"::'?:“"*"‘*"——\%
(g ratne Ledoe i -3 : “well fio.
NMSU - Lokesh Chaturved1 University Land "? s ' NMSU =2 S
T Lettes T S Ton lnwnrhlp Hom e Cournty an {ﬁ@ ‘H 78
E . 35 238 2E Dona_ Ana
T Lot Lention ol Walls - C:N\_ :t - ’:
. 1500 faet {rom the North iinn and 1000 fact fom the West -~ line "« .
_——Tn-;.L”'v-:l—l fore, t'enductng Formation Poai By sy =d’Arrc-qe:
4100 ft. Acras
1. Outline the acreage dedicated to the subject well by colored pencil or hachure marks on the plut below.
2. 1f more than one lease is dedicated to the well, outline each and identify the ownership thereof (both as to working
interest und rayalty).
‘ﬁ: ) . . ‘ ‘
3. If more thin-one lease of different ownership is dedicated to the well, have the interests” of all owners been consoli-
dated by communitization, unitization, force-pooling. etc?
[JYes [C1No If answer is “‘yes;’ type of consolidation
If answer is ‘“*no}’ list the owners and tract descriptions which have actually been consolldated {Use reverse side of
) this form if necessary.) '
No allowable will be assigned to the well until all interests have been consolidated (by communitization, unitization,
forced-ponling, or otherwise) or until a non-standard unit, eliminating such interests, has been approved by the Commis-
sion.
i ! _ CERTIFICATION
| : b
D I C B i i | hereby certify thot the Informetion con-
| i A £ tained herein /s true ond complete to the
{ 1 . best of my knowledge ond belief.
| } Lokesh Chaturvedi
, I Nome
—_——— e b - = = == == = — = — — — —| | Assistant Professor
| ,
NMSU~2 @ l Position
] i New Mexico State Unlver81ty
| § Company
] | { Las Cruces, NM  88003.
l F G ' H Date
] I November 14, 1978
| -
‘ i
' |
| } | hereby certlfy thaot the well /o;ollcn
| ) | shown oa this plat wos plcrnat from field
L ! K J ‘ I notes of octuo! surveys mode by me or
l ) under my supervizlon, and tho! the same
l : Is trve ond correct to the best of my
| I knowledge and beliel.
=== — - it B
‘ i |
M | N 0 | Dato Surveyed
- P
! Order No. R-4860 |
| Exhibit No C 1 Regtstered Profeastional Engineer
| ) : | end/ot Land Surveycy
' |
! 1 .
’ . pa ¢ ?mqu‘— : (— szl_ 3 C ‘? r Ccr:(llccle'No.
' n 330 aed 90 X 1320 1650 'esn 2310 249 2000 1300 . 1000 8Co
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EMD 77-2218

NEW MEXICO STATE UNIVERSITY

GEOTHERMAL PRODUCTION WELL

Technical Completion Report
(1/1/78 - 12/31/79)

. Principal Investigator:

Lokesh Chaturvedi
Associate Professor, Geological Engineering
New Mexico State University
Las Cruces, New Mexico 88003

May 1980

The work from which this material is drawn was conducted with the support
, of the New Mexico Energy and Minerals Department Contract No. 77-2218
through the New Mexico Enmergy Institute at New Mexico State University,
and the United States Department of Energy Division of Geothermal Energy
. Contract No. EW-78-05-07-1717. However, the author remains solely
responsible for the content of this material.




EXPLANATORY NOTES TO ACCOMPANY THE TECHNICAL COMPLETION REPORT
ON NMSU GEOTHERMATL, PRODUCTION WELL BY LOKESH CHATURVEDI

1. This report was written as Chapter 12 of the Technical
Completion Report for the DOE State Coupled Direct Heat Low
Temperature Geothermal Project. This is the explanation for

references to Chapters 10 and 11 on page 2.

2. Exploratory holes DT-1 and DT-2 (Fig. 1) were originally
named NMSU-DG-2 andé NMSU-DG-1 respectively. In writing this report,
the author agreed to use New Mexico Energy Institute nomenclature
of DT-1 and DT-2 for the two exploratory geothermal gradient wells
and PG-1 for the first production geothermal well. The nomenclature
in Appendix A is the old one because it is a true copy of the tech-
nical specifications for the production wéll as distributed to the

potential bidders. In brief, DT~1 = NMSU~DG-2 and DT-2 = NMSU-DG-1l.

3. Appendix B contains the lithologic analysis of cuttings
from well NMSU-PG-1 down to 1,000 feet when the total depth of
this well is 860 feet. Since DT-1 is only about 15 feet away from
PG-1 and the well cuttings were identical from the two wells, the
analysis of cuttings from DT-1 were used for the interval 860 feet

to 1,000 feet in order to provide a litholegic section down to

1,000 feet depth in one place.




LOCATION

The New Mexico State University geothermal production well
(NMSU-PG-1) 1s located -at 1,000 feet from North line, 500 feet
from East line, Section 27, Township 23S, Range 2E, in Dona Ana
County, New Mexico. The well is located at a ground level of
4,163 feet above mean sea level, approximately 1l mile east of
highway I-25 in Las Cruces, New Mexico. The New Mexico State
University owns the land and the mineral resources under the
land at the site of the well. Figure 1 shows the location of
the production well PG-1, as well as the two temperature graci-
ent wells, DT-1 and DT-2.

SITE SELECTION

The site for this well was selected on the basis of elec-
trical resistivity surveys, shallow gradient wells and two deep
exploration wells, DT-1 and DT-2. "The geophysical work leading
to the selection of site for this well is described in Chapter
10. The analyses of geological and geophysical logs of the two
deep exploration wells are reported in- Chapter 11. The produc-
tion well (NMSU-PG-1l) was designed on the basis of data contain-
ed in Chapter 11.

WELL DESIGN

Figures 2 and 3 summarize the interpreted subsurface con-
ditions encountered in wells DT-1 and DT-2 respectively. The
production well (PG-1l) was designed to tap the aquifer between
700 feet and 850 feet,.as seen in Figure 2. A copy of the de-
tailed technical specifications for the production well is given
in Appendix A. The well was drilled according to these specifi-
cations without any cost cutting modifications. ‘

LOGGING

Lithologic samples (cuttings) were obtained for every 10
feet of drilling. Detailed lithologic analysis of these samples
was performed under a binocular microscope at 10x-25x magnifica-
tion. Samples of the source rocks from the Organ Mountains area
were collected and the percentage of minerals and rocks found in
each sample were determined. Results of the lithologic analysis
are given in Appendix B. A suite of geophysical logs, consist-
ing of Electrical Resistivity, Spontaneous Potential, Gamma Ray
and Neutron was run soon after the hole was drilled. These logs
are included in Appendix C. The decision to install perforated
pipe from 700 feet to 850 feet depth was made on the basis of
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these logs. The temperature of the drilling fluid at the well
head was continucusly recorded during drilling of the production
well. A plot of mud temperature versus the depth of drilling is
shown in figure 4.

WELL DEVELOPMENT

The well was developed by bailing the water for 24 hours.
A 70 gallon bailer brought out water at 55°c (131°F). rom
preliminary indications, it is anticipated that the well should
be able to supply about 200 gallons per minute water at approxi-
mately 60°c (140°F) temperature.




INTERPRETED SUBSURFACEZ CONDITIOMNS BASED ON ALL LOGS
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Fig. 2 Interpreted Subsurface Conditions in DT-1
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Interpreted Subsurface Conditions in DT-2
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Appendix A

Technical Specification for
Well NMSU - PG-1
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SECTION 1

NOTICE TO BIDDZRS

New Mexico State University, an Equal Employment Employer, regquests
bids for drilling a hot water production well about 2 miles east of
the New Mexico State University campus in Las Cruces, New Mexico.

Rids will be opened at , 1979,
in the office of the Director of Purchasing at the main campus of

New Mexico State University in Las Cruces, New Mexico. Bids not
received by opening time will be returned unopened.

The site may be inspected between the hours of 8:00 a.m. and 5:00

p.m. Monday through Friday by contacting Dr. Lokesh Chaturvedi, Professor
of Civil Engineering (Telephone: (505) 646-3233), or Dr. Harry Beyer,
Consultant to.the New Mexico Energy Institute (Telephone: (505) 646-2493).

If the bid amount exceeds $20,000 a 3id Bond pavable to New Mexico

tate University in an zmount of not less than 5% of the largest
possible total bid submitted must accocoany each bid as a guaran-
tee that, if awarded the bid, the bidder will enter into a contract
with the University. If. successful, -the vendor=will-be required to
submit a 100% Performance- Bond payablas-to New Mexico-State Univer-
sity to guarantee that the vendor will promptly commence and complete
all work as called for in these specifications. Reference is made
to the Public Works Act 6-6-11 where ths Owner is required to ob-
tain a bond on the work in excess of $300. If the bid amount is
over $20,000, the 100% Performance Bond will take the place of this
Surety Bond. If the amount is undar $20,000, no 57 Bid Bond will
be required, and the 100% Performance EBond will be substituted with
a 507% Surety Bond. (A personal surety in the form of a check -
cashiers or personal 0 may be substicutad for the Bond, but must
be in the amount of 1007 of the bid instead of 50G%).

6-6-11. Bonds of public contractcrs--Sureties.--Whznever any con-
tract shall be entered into with the sizte or any cowity, municipal-
tty, district department board, or rubiic corporation therzof, for
the construction, aateratpon, improvement or repair of any publiec
building, structure or highway, or For omy puollc work the contract
price for which exceeds five hundred dollars ($500), the contractor
shall, before beginning work thereur.Zzr, furnish a bond executzd

by the contractor and some surety cc-pcny authorized to do business
in the state, or any suiicble suretizs to be approved by the state
board of finance in an amount equal o Fifty percent (50%) of the
contract price, conditioned fbr the seriormance and cormpletion of
such contract according to its termsz, compliaice with all requirc—
mernts of law, and the paymunts as trzy bzcome auz of all just claim
for labor performed, and materials -4 supplies f'ur’npsnef7 upon or
for the work under said contract, wrzirzr said labor be perjormed,
and satd materials and supplies be A

“urrished under the original con-
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trazt or under any subcontract. The said bond shall be in form as
approved by the attormey general, district attorney, or attormey for
the obligee in said contract and as to sureties subject to approval
of the authorities letting the contract. Personal surzties may be
accepted if the authortiies letting the contract so determine, but
in such case the amount of the bond shall be thz full contract price
and the sureties shall justify under cath in amounis above liadili-
ties and exemptions aggregating double the amount of the bend.

The New Mexico State University reserves the right to reject anonr
all bids and to waive any or all formalities.

Should any doubt or questions arise respecting the true meaning of these
specifications, reference shall be made to the Cwner's Representative,
whose decision thereon shall be final: Dr. Lokesh Chaturvedi, Civil
Engineering Department, New Mexmico State University, Las Cruces, N.M.
Telephone: (503) 646-3233), or Dr. Harry Beyer, New Mexico Energy
Institute, New Mexico State University, Las Cruces, N.M. (Telephone:
(505) 646-2493).

Bidders are required to inform themselves fully of the conditions .
relating to the locaticns and labor required--for the execution' of
this work.

Attention is called to the fact that the inclusion of a schedule of
minimum wages to be paid employess engaged in work under this contract
does not relieve the Contractor from compliance with any State Wage
Law of any Municipality, and must pay not less than the rates legally
prescribed or as set forth herein, whichever is hiczher. The wage
rates shall onlv be applicable if the proposal is over Two Thousand
Dollars ($2,000).

In case of a difference in written words and figures in a proposal,
the amount stated in written words shall govern. It is the Bidder's
responsibility to deliver its bid proposals at the proper time to
the proper place. The mere fact that a bid proposal was dispatched
will not be considered. The Bidder must have the propesal actually
delivered.- ‘ »

All bid proposals must be made upon the blank fcrm of the Proposal
attached hereto and should give the price by lot number for the work,
both in written words and figures, and must be signed and acknowledged
by the Bidder, in accordaznce with the directicons in the Proposal. 1In
order to insure consideration, the Proposal should be enclosed in a
return envelope, marked, "Proposal, Do Not Open Untril ,
and addressed to the Director of Purchasing, New Mexico State Univer-—

gity, Las Cruces, New llexico.

Wichin 30 days after the opening of the Proposals, the Owner will act
upon them. The acceptance of the Proposal will be a notice in writ-
ing signed by a duly authorized representativeof the Cwner, and no
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act of the Owner shall constitute the acceptance of a proposal.

The rights and obligations preovided for in the Contract shall become
effective and binding upon the parties only with its formal execu-
ticn by both parties.

In the event that New Mexico State University employs attorneys or
incurs other expenses It may deem necessary to protect or enforce

its rights under this contract, the other party must agree to pay

the attorney's fees and expenses so incurred by New Mexico State Uni-
versity.

fhe contractor must be willing to sign a contract for the specifications
or option selected by the university by September 24, 1979. Preference
will be given to contractors who can guarantee to complete the job within
60 days of signing the contract.
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SECTION II
TECENICAL SPECIFICATIONS -

AND INFORMATION FOR BIDDERS

General description

These specifications are for drilling a hot water production well
east of the NMSU campus, about 1 mile east of Interstate 25. An
aporoximate description of the job is:

1. drill a 17-inch hole to 850 ft

2. run a string of 100 ft of 10-inch screen and 750 ft of

10-inch casing

3. set a cement plug in the bottom of thexhole .

4. gravel pack 150 ft, and sand pack 30 ft of the 3—iﬁch annular

space

5. cement the remaining 3-inch annular space from 670 ft to the

surface.

Location
The well isAto be drilled on New Mexico State University land east
of the campus. The site will be near well NMSU-DG~2 shown in Figure 1,
and is accessible by about one mile of dirt road. Bidders will be held
as having examined_the drilling site in order to acquaint themselves
with the conditions of the roads and terrain. 1If road grading or
clearing is necessary, the bidder shall notify the university in writing -

at the time of submissicn of the bid.
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Local Conditions and Geology

Figures 2 and 3 give interpreted logging and lithologic data for
well NMSU-DG-2. The data for well NMSU-DG-1 are nearly identical. The
actual logs, cutting samples, and information for estimating penetraticn
rate, can be seen by contacting Dr. Lokesh Chaturvedl, Department of
Civil Engineering, New Mexico State University, phone number 646-3233.

Well NMSU-DG-2 reaches a maximum temperature of 63°C (145°F) at
the bottom of the hole at 1000 £t. Well NMSU-DG~1 reaches a maximum
temperature of 51°C (123°F) at a depth of 525 ft, and displays lower
temperatures on down to TD at 1200 ft.

This information is given as a guide to the driller, however geo-

logic conditions at the site are not guaranteed by the university.

Faquioment and Personnel to be Furnished by the Contractor

The contractor shall provide the necessary rotary drilling rig, all
tools, equipment, accessories, yater, mud, power, bits, lighting, well
casing, screen, cement, gravel, sand, and experienced perssnnel necessary
to conduct without difficulty the drilling, casing, and cementing opera-

tion described in these specificationms.

Equipment and Personnel to be Furnished by the University

Samples of drill cuttings will be obtained at 10-ft intervals by
university personnel, and will be put in containers supplied by the
university.

Geophysical logging of the hole before casing is run will be

handled by the university.
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NMSU-—DG-2 (NMSU DEEP GEOTHERMAL WELL NO.2)
INTERPRETED SUBSURFACE CONDITIONS BASED ON ALL LOGS

DEPTH
(FEET)

GRAPHIC

LOG DESCRIPTION

800
850
Q00
g50

/000

SAND AND CGRAVEL. ROUMDED TO SUBRIOUNDED GRAVEL
M PIECES CONSIST OF QUARTZ, FELDSFPARS, RAMYYOLITE,
8 ASH FLOW TUFFS, A VARIETY OF IGAEDUS ROCKS, £7T.
Iol HIGH RESISTIVITY. UMNIFORM CALIFPER W/ITH AIMCR
S| FLUCTURTIONS, UIMIFORA GAMAIA RAY AD

A UAIFORAT LOyW POROSITY DEMSILOG AND VEYTROL .
O] PROBASLY SAMTA FE GROUP BASIM FILL. DRY.

5] RABOYVE THE WATER 74ABLE .

O n WATER TABLE CLEARLY INDICATED BY ALL LO6S AT 2LEFT BELOW
A SURFALE. FROM PaSFT. OOWA TO ABLUT 420FT, THERE APPEAR TD BE
LAYERS OF SAND AND GRAVEL ALTERNATIMG FITH LAYERS OF CLAY. [0k

A RESISTIVITY, CAVED ZOMES, FLUCTUATING CAMMA RAY, HIGH
3 POROSITY VALUES AND LITHOLOGY AlL /NDICATE TH/S,

BETWEEN 420 AND @S0 FT. BELOVY SURFACE DOWA TO
1 720FT, THERE /S A ZOME OF SUBANGULAR 7O
SUBROUNMDED FRAGCMEMTS OF RATOLITE, RHYOLITIC
ASH FLOW TUFF, ANDESITE ALD AVOESITE ASH FLOW
y TUFEF - APPROX ., Yt JWCH DIAMETER PIECES OR FIUER,
UNIFORM RESISTIVITY AND HIGH GAMAMA RAY FOR
y TS ZONE,

SAUD 05 MIORE HETERIGCENEDUS COMPOSITION W/ITH
1 SOME FLRATTENED, ROVIUDED CRAVELS OF QUOES/TE.

: FROM ESOLT JO THE BOT7OM OF 7HE WELL, THE ZOUE

iy /S CHARACTERIZED BY VERY LI/IFORM PROF/LES OF

_::;,Ef;?'\ RESISTIFITY, MM RAY , AMECTROY AUD DEA/S/LO06.
TR

ESA LITHOLOGY SHOWS FIME CHIRPS OF RN Y ILITE AUO A1/UVOR
~~~~~~ SR AMOUNTS OF QUARTS, FELODSPARS, FTE,

Fig. 2. Interpreted compcsite log of NNSU-DG-2
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NMSU—DG-2 (NMSU DEEP GEOTHERMAL WELL NO.2)

LOCATION: 100C'+ FNL, 500'+ FEL, SEC. 27, TWP. 235, R2E
DONA ANA COUNTY, NEW MEXICO
GROUND LEVEL: 4163 FEET ABOVE MEAN SEA LEVEL
BIT SIZE:S-1/8 INCHES
DATE LOGGED: 1-4-1979

DEPTH COMPENSATED COMPENSATED
(FEET) LITHOLOGY RESISTIVITY/SP CALIPER GAMMA-RAY NEUTRON DENSILECS
SAXD AUD GRAVEL,
o SOME CLAY. KICH
FOUAIDED TO RESISTIVITY UIIFSR AL UAIFOR M
50 SUSROUUDED (ORY S840 SFET, Bo-/00
(GUARTZ, RMYOLITE, | - AND GRAVEL) API LUNITS &£-/0 %7 <L-/OTe
/00 /GAEOUS ROCKS)
/50
200 ,
FLUCTUATIONS
250 ‘
COYRSE GRAYEL AND 2AMD | | ooy RESISTIVITY, Vrroroz 80-140
Joo N MINOR FLUCTEATICNS AP UMITS 27207 22-30%.
SALD WITH SOME (WATER SATURBTED
350 GRAVEL. SAND AMD CRAVEL [ ITEZ (WATER SAT) | (WRTER SAT)
WITH SoMmE CLAY |LLNEaveo
YO0 [=ZiD 20D CRAVEL LAvERs)
#5350 | suzamcotan 7o Ml e
SUBROUMDED VERY UNIFORM ‘
500\ rancimenTs, mosity | RESISTIVITY ZONES OF | GAMMA-RAY
. CAVING ; /6 -20 7. /7l -20 Va
REYOCITE AL/D PREFILE AT /0-20 ) , .
S50 z'ro/0 > 200 AP
RNOESITIC ASH . ol rr-rm . VERY O : s TS !
¢oo FLOW TUFF -APPROX. | LITTLE SEFRRATIV| 'op o) ;
Ve INEH PIECES BETHEEN DEEP (BIAXIAA UM .
. JNDUCTION AKID
&850 HOLE
SHALLOW IAAETER .
FOCUSED LOGS - i
700 /5 7 INCHES) i
102-160 API
750 Lo RESISTIVITY., : /2.2 7 /Z2-20 7
GCARAVEL ALD SALD MILOR FLLUCTULTONS >200 APL.
y-folo] OF VAR/ED COMAPD. (Cvos;_s }c&[ A2 rc;_ﬁ 3#7".2
WITH SOME 17 SAND [ ERAY 100-200 4PI
50 ROUNDED SRAVEL WrTN CLAV LAYERS)
OF ANDESITE VERY UWIFORM .
RESISTIVIIY PRIFILE >200 AP. Z- s -/l 7o
790 {Fwe Preces oF AT JO-15 0hmm -rrr Zuwﬁsr 17067 z
?50 r?:‘/Yag'/ff: SoE VEDPW L ITTLE .
QUARTZ ¢ FELDSPARS, | sepamaliol :
000 e :

Fig. 3., Summary of all Togs for NMSU-DG-2
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The contractor will cooperate with the university in obtaining

cuttings and performing logging.

Technical Specifications

1. Bore hole. The target production horizon is shown in Figure 2
between about 720 and 850 feet. The hole shallvbe drilled to a depth
of 850 ft. If the analysis of drill cuttings at this point indicates
that the hole should be deeper to reach the bottom of this horizon, the
university will pay the bid price per foot for any extra hole. It is
not contemplated at this time to go more than 950 feet TD.

The diameter of the hole shall be such that gfter 10-in minimum
I.D. casing is installed the annular space all around the casing shall be
at least 3 inches wide. ‘Thus, the minimum hole diamerer shall be 16 3/4
inches.

The contractor should bear in mind that the university requires a
hole sufficiently straight and plumb that casing can be properly installed
and gravel packed_all around, that tools and bailers can be run fréely to
the bottom of the hole, and that a downhole pump with 300 gpm capability
can be installed and operated at a depth of 450 feet.

2. Casing. The casing shall have a minimum inside diameter of
10 inches, and shall be Schedule 40 (e.g., for 10-in I.D. pipe: 10.750
inches 0.D., 40.48 #/foot, 0.365-inch wall thickness) new steel pipe,
electric welded or seamless, with mill ends machined and beveled for welding.

It is anticipated that about 750 feet of this blank casing will be installed.
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The screen shall be the same type of pipe as the casing, with slots
added. The length, width, and spaciﬁg of the slots shall be determined
by the university and the contractor based upon analysis of the drill
cuttings. Centering guides shall be secured at the top, bottom, and at
about 35-ft intervals along the screen assembly. At each of these
locations three guides will.be attached, spaced at 120 degrees around
the circumference of the screen. Each guide shall protrude at least 1 3/4
inch and no more than 2 1/4 inch beyond the surface of the screen. The
portion of the hole to be screened will be determined by the university and
thé.cantractor.based upon the geopnysical logs. It is anticipated that
about 100 feet of hole will be screened.

The casing and/or screen shall be welded together by the metallic arc
process utilizing direct current, and is subject to approval by the univer-
sity representative. All sections must be accurately aligned before welding.
The casing ends shall be uniform, beveled, and butt welded utilizing at
least three separate passes of the arc welder. Between each welding pass,
the deposition of slag and scale will be removed. The Contractor may
utilize reinforcement straps if necessary. The Contractor shall‘guarantee
all welds to at least 75 percent of the ultimate strength of the casing
tensile strength, and shall be responsible for all damége‘or costs resulting
from failure of the weld or casing during construction of the well.

3. Bottom hole plug. A cement mix designed to harden in 24 hours
shall be emplaced .at the bottom of the hole to form a plug which is the

full width of the hole and about 3-ft high. The casing string will be

hanging in the hole so that its bottom end will be partly embedded in the
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cement plug. All down-hole operations will cease for 24 hours to allow
time for the cement to harden.

At a later date the well may be drilled deeper. The purpose of
the cement plug is to prevent the gravel packing from falling down
any new hole that is drilled.

4, Gravel and Sand Packing. From the bottom of the hole to 50 feet
above the top of the screen (approximately 150 ft) the annular space
between the casing and the well bore shall be packed.with clean, screened
pea gravel. The size of the gravel shall be determined by the university
representative and the contractor based upon examination of the drill
cuttings. The gravel shall contain little or no calcareous or organic
material, such as limestone, shell fragments, wood'fragmenﬁs, or lignite,
and shall be acceptable to the university representative. For the next
30 feet zbove the gravel the annular space shall be packed with medium to
coarse sand to prevent the intrusion of cement into the gravel packed
production zone.

Prior to placement of gravel, all drilling fluid in the hole shall be
thinned and conditioned to facilitate placement and settlemént of the gravel.
The contractor shall pay particular attention to mud weight and shall
exercise caution to prevent caving of the hole.

The gravel and sand may be placed by pumping with water through a pipe
run down the outside of the casing to the bottom of the hole and pulled bhack
as the gravel or sand level rises in the annular space outside the screen
assexbly or casing. If gravel or sand is placed in the annular space at

the surface of the ground, the casing shall be sealed to prevent =ud
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from flowing up the inside of the casing; if this is not done, air could
be introduced into the annular space, which might result in caving.

The contractor shall furnish and operate sounding equipment to check
the gravel and.sand level during placement.

5. Cementing. After the sand packing has been emplaced, about two
barrels of cement will be placed on top of the sand packing (at a depth of
about 670 feet) using a pipe run down the annular space outside the casing.
This cement will be allowed to harden for 24 hours before additional
cementing 1s undertaken. Then the rest of the annular space shall be
filled to the surface with neat cement using a grout pipe or other method
acceptable to the university representative.

6. Development. The well will be developed until it is cleaned of
sand. It will be bailed for eight hours, or until a good water sample

can be obtained.

Inspection

All casing and screen will be inspected by the university represen—

tative before it is placed in the hole.

Final Site Condition

The contractor will leave the top of the casing 4 feet above the

ground level with a plate welded to the top.




The well site will be left clean and all tools and trash removed

from the well site when the contractor removes the rig.

Drillers Logs

The driller shall keep a log indicating time, depth (if relevant),
significant activities performed, observations, etc. A copy of this

log will be supplied to the unilversity.

Possible Cost—-Cutting Modifications to the Technical Specifications

As a result of financial considerations the university may have
to modify-or eliminate some items from the._technical.specifications
given above. The modifications might reduce the possibility of drilling

the well deeper at a later date, or might reduce productivity. B

Option A

1. Bore hole. (Same as zbove.)

2. Casing. (Same as above.)

3. Bottom hole plug. Instead of emplacing a cement plug at the
bottom of the hole, a cement plug will be allowed to harden in the
bottom 2 feet of the bottom joint of screen on casing before it is lowered

into the hole. (This will eliminate rig standby time waiting for the

cement to harden.)

4, Gravel and sand packing. {Same as above.)

5. Cementing. Same procedure as above with the exception that
cement will extend for only 200 feet above the sand packing. The rest

of the annular space, from about 470 feet to the surface, will be filled

with drill cuttings and heavy mud.
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6. Development. (Same as above.)

Option B

1. Bore hole. (Same as above.)

2. Casing. (Same as above.)

3. Bottom hole plug. (Same as in Option A.)

4. Gravel packing. Gravel packing will be performed, as described
above, to 50 feet above the top of the screen. However, no sand packing
will be done.

5. No cementing will be done. Instead, the annular space from

the top of the gravel (at about 700 feet) to the surface will be filled

with drill cuttings and heavy mud.

6. Development. (Same as above.)

Option C

For this optlon no gravel packing of the poduction zone will be
attempted, so a smaller diameter bore hole can be drilled.

1. Bore hole. (The same target depth, and the same requirements for
the hole .to be straight and plumb, as described above.)

The diameter of the hole shall be such that 10-inch I.D. casing
(10.75-1in 0.D.) can be inserted to TD, and a grouting pipe can be inserted
in the annular space to a depth of 250 feet. It may be advantageous to
run the grouting pipe into the hole before the casing.

2. Casing. {Same as above.)

3. Bottcm hole plug. (Same as Option A)

4., Bonnet. In order to cement the annular space from about 250 feet

to the surface, a bonnet will be attached to the casing to prevent cement
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penetration below this depth. About 20-40 feet of sand packing material
will be placed in the annular space on top of the bonnet, and then
- about two barrels of cement will be emplaced on the sand using the grouting
pipe to form a cement plug. This plug will be allowed to harden for
24 hours.
5. Cementing. The annular space from 250 feet to the surface
will be cemented using the grouting pipe.
6. Development. The well will be developed for eight hours or

more until a good water sample can be obtained. This may require the

use of a sand pump or sucticn-type bailer.
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SECTION III

BID FORM

Place:

Date:

Project No:

Proposal of
(Hereinafter called Bidder) a corporation, partnership, or an individual.,

TO: The Purchasing Agent
New Mexico State University
Las Cruces, New Mexico 88003

Gentlemen:

The Bidder, in compliance with your invitation for bids for drilling a2 warm
water production well on New Mexico State University land east of the campus

in Las Cruces, New Mexico, having exdmined the specifications and the site of

the proposed-work, and-being familiar:with-all of the conditions surrounding-

the construction of the proposed project including the availability of mater-
ials, equipment and labor, hereby proposes to furnish all materials, equipment,
labor, and supplies and to complete the project at the prices stated below.

These prices are to cover all expenses incurred in performing the work, including
taxes, as required in the specifications.

UNIT PRICES: For changing quantities of work items from those indicated by
.the contract specifications, upon written instructions from the university
representative, the follocwing unit prices shall prevail. These unit prices
shall include all materials, labor, and equipment to cover the finished work
of the several kinds called for.

Full program described in complete technical specifications

BID LOT QUANTITY DESCRIPTION UNIT PRICE TOTAL PRICE

#1 1 Mobilization, demobilization, clean-

up $ $
##2 850 ft. Drill well bore $ S
#3 4 hours Standby time during logging, etc. $ S
4 100 ft. Set screen $ $
#5 750 ft. Set casing $ 3
#6 1 Set bottom hole cement plug $ S
#7 180 ft. Gravel and sand pack annular space $ S
8 670 ft. Cement annular space $ $
#9 8 hours Develop and clean out well $ S

Bidder agrees to perform all work described in these specifications for the sum stated:

5¢ )
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OPTION A

BID LOT QUANTITY DESCRIPTION UNIT PRICE TOTAL PRICE
it 1 Mobilization, demobilization,

cleanup
#2 850 ft. Drill well bore
#3 4 hours Standby time during logging, etc. § $
#a 100 ft. Set screen with cement plug
already in bottem joint S $

#5 750 ft. Set casing $ S
#6 180 ft. ravel and sand pack annular space $ $
#7 200 ft. Cement annular space $ $
#8 8 hours . Develop and clean out well S S

Bidder.agrees to perform.all work described.in._the Option A specifications for the
sum stated:

$( )
OPTION B
BID 107 QUANTITY DESCRIPTION UNIT PRICE TOTAL PRICE
{#1 1 - Mobilization, demobilization,
cleanup $
#2 850 ft. Drill well bore $
#3 4 hours Standby time during logging, etc. $ $
it 100 ft. Set screen with cement plug
already in bottom joint 5 $
#5 750 ft. Set casing $ $
#6 150 ft. Gravel pack annular space S $
#7 8 hours Develop and clean: out well 3 $

Bidder agrees to perform all work described in the Option B specifications for the
sum stated:

$(




OPTICN C

BID LOT QUANTITY DESCRIPTION UNIT PRICE TOTAL PRICE
#1 1 Mobilization, demobilization, cleanup $ S
#2 850 fr.  Drill well bore $ $ )
#3 4 hours Standby time during logging, etc. $ S
#4 100 ft. Set screen with cement plug already
in bottom joint 3

#5 750 ft. Set casing $ $
#6 1 Bonnet, installed in annulus with

sand packing and cement plug at

250 ft. $ $

#7 250 ft. Cement annular space
it8 8 hours Develop and clean out well

Bidder agrees ‘to perform all work described din-Option C specifications for the
sum stated:

$¢ )

ADDRESS OF FIRM: RESPECTFULLY SUBMITTED:!
BY:
DATE: TITLE:

NEW MEXICO CONTRACTORS LICENSE NUMBER:
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Appendix B

Lithologic Analysis of Cuttings
From Well NMSU - PG-1
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