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N O . O F C O P I E S R E C E I V E D 

D I S T R I B U T I O N 

F i le / 
N . M . B . M . / 
U.S.G.S. / 
O p e r a t o r / 
L a n d O f f i c e 

N E W M E X I C O O I L C O N S E R V A T I O N C O M M I S S I ® ^ 
• 11. r\ 

P. O . B o x 2 0 8 8 , Santa Fe 8 7501 i i i 

rill 
rYsAY 20 1iS3 

F o r m G - 1 0 1 

A d o p t e d 1 0 / 1 / 7 4 

OiL CONSERVE 

APPLICATION FOR PERMIT TO DRILL, DEEPEN, 
OR PLUG BACK-GEOTHERMAL RESOURCES WELL 

S A N " A T £ 5 - E • 

Pl 'J I^d i j jM iq j jny jMe j o f Lease 

• 
5.a Sta te Lease N o . 

N/A 

la. Type of Work 

b. Type of Well 

Drill • 

Geothermal Producer • 

Low-Temp Thermal H 

Deepen H Plug Back • 

Temp Observation • 

Injection/Disposal D 

7. Unit Agreement Name 

NMSU Land 
Farm or Lease Name 

NMSU-PG-1-LRG 521 
2. Name of Operator 

New Mexico State University, Physical Plant Dept. 
9. Well No. 

NMSU 
3. Address of Operator New Mexico State U n i v e r s i t y 

P.O. Box 3548, Las Cruces, NM 88003 
10. Field and Pool, or Wildcat 

21. Elevations (Show whether DF, RT, etc.) 

4200 f e e t above MSL 
21A. Kind & Status Plug. Bond 

635 8013 
2 I B . Drilling Contractor 

TBD 
22. Approx. Date Work wi l l start 

1 J u l y 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 - i nch 8 5 / 8 - i n c h 24.70 870 20 790 
7 7 /8 - i nch 5 9 /16 - i nch 14.62 2,000 None 860 

Present production zone i s 700-792 feet of depth, with sand and cement plugs from 792-860 
feet. These plugs w i l l be d r i l l e d out to 870 feet TD, and a minimum of 180 feet of 8 '7/8-inch 
casing w i l l be set with a 15-feet cement bottom plug and packer at 790 feet. A 7 7/8-inch 
hole w i l l be d r i l l e d thru the bottom plug, and completed to 2,000 .feet. After logging, 
the well w i l l be completed with 5 9/16-inch l i n e r with screen at i d e n t i f i e d production 
zones. Completed well w i l l be test pumped for 24 hours. Expected flow w i l l be geothermal 
water at 145-150 F, with same TDS as existing w e l l . (1980 mg/l TDS) 

ni l ' CONSERVATION COMMISSION TO BE NOTIFIED 
WITHIN 24 HOURS OF BEGINNING OPERATIONS 

I N A B O V E S P A C E D E S C R I B E P R O P O S E D P R O G R A M : I f p roposa l is t o deepen or p lug back , give data on present p r o d u c t i v e zone and p roposed new p r o d u c t i v e 
z o n e . G ive b l o w o u t p reven te r p r o g r a m , if a n y . 

eyand complete to the best of my knowledge and belief. 

T i t l e Director, Physical Plant Dept, Signed 

(This space for State Use) 

A P P R O V E D B Y 

C O N D I T I O N S O F A P P R O V A L , I F A N Y : 

Dl 
S **** £ o w 

. D A T E 



N E W M E X I C O O I L C O N S E R V A T I O N C O M M I S S I O N 

GF.OTHERMAL RESOURCES WELL LOCATION AND ACREAGE DEDICATJi i^L^ i , ™ , L , _ _ ^ 
AH J U U A c n»u- l b . f rom l h . o u l r r no.<nr f» , i .« ol l h . * . c i l o n 4 ? 5 s l £ * ' f V l S ^ ' l ? ^ 5 * 1 

. , : | i L x f J ^ l \ '—*.• ' *"T,-» l - < .J >C-<1 -

Forr, G-1C2 
10-1-74 

NMSU - Lokesh Cha tu rved i 

' i i . n i - -11 --• 

A 
I|..n 

27 , 

Un i v e r s i t y ' Lan d -; y -u | | l I | 
"fown r.h\p 

23S '2E -. 
C n v i M y -

/ . I - . i | | - K I I - I T * I . - ' C r - l l c n n t U ' . l h 

1000 f ^ * l f r o m t h o 

D fe4^*a-~~~~—~-_™-—<\L 
OIL ,CONS-BVAT!ovj L-i, 

nor t h 500- l o c i . .' — m east 
SANTA FE 

l l r .~ 

4200 f t . 

I ' i n d u c i n g r m ^ - U o i i 

sediment 

P o n l 

: I f ; -

1. 0 < 1111 ri _ tlic acrcnge dedica ted to the sub jec t we l l by colored p e n c i l or liachure marks on the pla t below 

2. I f more thnn one lense is dedicated to the w e l l , out l ine each and i d e n t i f y the ownership thereof (bodi as to work iag 

interes t and r o y n l t y ) . _ • 

3. I f more than one lease of d i f f e r e n t ownership is dedicated to the w e l l , have the interests of a l l owners been consol i 

dated by c o m m u n i c a t i o n , u n i t i z a t i o n , fo rce -pool ing , e tc? 

| ) Yes | | No I f answer is "yes!* type of consol ida t ion _ _ _ • 

I f answer is " n o , " l i s t the owners nnd tract descr ip t ions which have ac tua l ly been consol ida ted . (Use reverse side of 

) th is form i f ne cess ary.J_ 

No a l lowable w i l l be ass igned to the w e l l un t i l a l l interests have been conso l ida ted (by communi t i za t ion , u n i t i z a t i o n , 

f o r c r d - p m d i n g , or o therwise) or un t i l a non-standard un i t , c limine t in g a uch in teres ts , has been approved by the Commis-

4-

© 

T 

O r d e r N o . R - 4 8 6 0 
E x h i b i t N o . C 

") » . D OCO « 3 1 3 , 0 , i « i O 1 0 * 0 _ J t O 2 t * 3 
—f 

1 0 0 0 

C E R T I F I C A T I O N 

/ horoby c t r t i f y that the Informcllzn con-

tainotj herein Is true and complete to th* 

b t t t of my Itnow/rc'9» ond b*H*f 

Lokesh Cha tu rved i 
p o s i t i o n | 

Associate Professor 

. New Mexico State Universit 

"^August 24, 1979 

/ hereby c e r t i f y that the location 

ifiown on this plct *»a» plotted l.'om held 

note j of actual jur*eyt oc-* by me or 

u r x l t r r r n y i i / p r r v i ' % I o n , a n d t h a t t h * i o n f 

I 

/s t r u e a n d c o r r t c t t o t h e ] h o s t o f m y 

k n o w I e dg » o n d b e l i e f , 1 

Doto Survc-yrd 

R f a l i l e r r j P r o I • s 3 I _) r \ a j ! n «; t r 

dn_L/ot L a i d S u r » f ycr ( 

Ccr: i H cai _• Ho. 



NEW MEXICO OIL CONSERVATION COMMISSION 

P. O. Box 2088, Santa Fe 87501 

CERTIFICATE OF COMPLIANCE 
AND AUTHORIZATION TO PRODUCE 

GEOTHERMAL RESOURCES 

I ^iijJiiU i f ']f _ l ' ' r Adopted 10/1/74 

DEC 07 1981 

OIL COito-nvHUuW IMiSiOi 
SANTA FE 

OWNER OR OPERATOR 
Name New Mexico State U n i v e r s i t y 

Address Box 3445 NMSU, Las Our.es , NM 88003 

TYPE OF WELL , 
Geothermal Producer [ ]. Low-Temperature Thermal fcj} Injection/Disposal [ ] 

REASON FOR FILING 
New Well [x ] Recompletion [ ] 
Change in Ownership [ ] Designation of Purchaser [ ] 
Other (Please Explain) [ ] 

DESCRIPTION OF WELL 
Lease Well Name of 
Maine NMSU^PGl^LRG N o . 521 Reservoir NMSU 

Kind of Lease Lease 
(Fee, Fed. or State) P r i v a t e Number 

LOCATION 
Unit 
Letter A ; 1000 feet from the East line and 

2Q00 feet from the Nor th line of 

Section 21 Township 23S Range 2E 

County 

TYPE OF PRODUCT 
Dry Steam and Low Temp. 
Sleani Water 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 R Q , y A - C u n n i f f ^ J ^ ^ J r ^ ^ ^ ^ j ^ Position P r o j e c t D i r e c t o r p a t e 2 Nov. 1981 

Approved 



Form G-105 
Adopted 10/1/74 

NEW MEXICO OIL CONSERVATION CO 

P. O. Box 2088, Santa Fe 875 

GEOTHERMAL RESOURCES WELL LOG 

Operator New Mexico State U n i v e r s i t y 

Address Box 3445 NMSU. Las Cruces, NM 88003 

^MM,SS,ON m p / f i ^ H W ) ^ ^ 

' °£C 07 1981 1 
OIL 

SMN/A Ft 

Reservoir NMSU 

Lease Name NMSU-PG1-LRG _Well No. 521 _Unit Letter. 

Location: 1000 feet from the Eas t .line and-
2000 .feet from the Nor th line Section 27 

Townsh i p 23S .Range 2E .County Dona Ana 

FORMATIONS P E N E T R A T E D BY W E L L 

DEPTH TO 

Top of 
Formation 

Bottom of 
Formation 

Thickness Drilled or 
Cored 

Recovery DESCRIPTION 

270 860 1200 or 
more 

D r i l l e d Santa Fe group f i l l to 770 feet; fractured 
r h y o l i t e a l l u v i a l deposits (Pennsylvanian) 
to TD. 

Attach Additional Sheets if Necessary 

See at tached Techn ica l omple t ion 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. 

Signed Roy A. CnnJ f f Position P r o j e c t D i r e c t o r D a t e 3 Nov. 1981 



NEW MEXICO OIL CONSERVATION COMMISSION 

P. O. Box 2088, Santa Fe 87501 

DEC 07 1931 
JjAl 
OIL CONStKvAl IOIM DIVISION 

SANTA FE 
GEOTHERMAL RESOURCES WELL SUMMARY REPORT 

Form G-106 
Adopted 10/1/74 

Operator New Mexico State U n i v e r s i t y 

Lease Nam* NMSU-PG1-LRG 
Unit Letter A Sec 27 

Reservoir NMSU 
_Twp. 

Address Box 3445 NMSU. Las Cruces, NM 88003 

Well Mn 521 
23S -Rge 2E 

County Dona Ana 

r^mmpnrH.l drilling 9 O c t o b e r 1 9 8 0 GEOLOGICAL MARKERS DEPTH 

completed drilling 2 November 1980 Santa Fe Gravel 0 - 860 f e e t 

Total depth . 86*0 ; Plugged depth • 

Junk 

Commenced producing 1 J a n u a r y 1 9 8 2 Geologic age at total depth: R e c e n t Q u a t e n a r V 
(Date) 

D a t e 

S t a t i c t e s t 

S h u t - i n w e l l h e a d 

P r o d u c t i o n T e s t D a t a 

D a t e 

S t a t i c t e s t 

S h u t - i n w e l l h e a d T o t a l M a s s F l o w D a t a S e p a r a t o r D a t a D a t e 

T e m p - °F Pres. Psig. L b s / H r T e m p . °F Pres. Psig. E n t h a l p y Or i f i ce Water c u f t / H r S team L b s / H r Pres. Psig. T e m p . °F 

7-1-80 
o „ 

14? F 0 150.000 142°F 150 

CASING RECORD (Present Hole) 

Size 
o f 

Hole 

Size 
o f 

Casin g 

Weight 
o f 

Csg/ f t . 

Grade 
o f 

Casing 

New 
or 

Used 

Seamless 
or 

La p we ld 

Dep th 
o f 

Shoe 

T o p 
o f 

Casin g 

Number 
o f Sacks 
Cement 

Top 
o f 

Cement . 

Cement T o p 

De te rmined By 

17" 10 3/4 40.00 New Seam!ess N/A 
2 ' above 
GT. 

120 cubic 
f e e t Surface I n s p e c t i o n 

PERFORATED CASING 
(Size, top, bottom, perforated intervals, size" and spacing of perforation and method.) 

Slotted s t e e l , 1/10" sl o t s , 60 slo t s / f o o t , from 700 to 850 feet of depth. 

Was analysis of effluent made? Y e s Electrical log depths 8 6 0 Temperature log depths _ 860 

CERTIFICATION 

I hereby ce r t i f y that the i n f o r m a t i o n given above and the data and mater ia l a t tached hereto are t rue and comp le te to the 
best of my knowledge and bel ief . 

Sinned O^^fti Pnsitinn (h^^T^^M^ DatR g J^O^ / V 



Form G-107 

NEW MEXICO OIL CONSERVATION COMMISSION 

P. O. Box 2088, Santa Fe 87501 
DEC 07 198 

^ ^ ' Adopted 10/1/74 

GEOTHERMAL RESOURCES WELL HISTOR OIL CONStrtVMi u.VISION 
SANTA FE 

0 p e r a t o r New Mexico Sta te U n i v e r s i t y 

Lease N„mP N M S U - P G - 1 - L R G 

Unit Letter _ 

Reservoir 

_ A d d r e s s Box 3445 NMSU, Las Cruces, NM 88003 

.Well No 521 

.Sec. 27 -Twp. 23S .Rge . 2E 

NMSU . County _ Dona Ana 

It is of the greatest importance to have a complete history of the well . Use this form to report a ful l account of all important 

operations during the dri l l ing and testing of the well or during re-dril l ing, altering of casing, plugging, or abandonment w i th the dates 

thereof. Be sure to include such items as hole size, format ion test details, amounts of cement used, top and bot tom of plugs, perforation 

details, sidetracked junk, bailing tests, shooting, and init ial production data and zone temperature. (Attach additional sheets i f necessary.) 

Date 

Nov 79 

Feb 80 

July 80 

July 81 

Aug 81 

Completed d r i l l i n g , set screen and casing. 

Commenced 48-hour pump test with contractor-operated pump. 200 gpm at 142°F. 
Water i n i t i a l l y contained large amounts of sand and mud, which cleared. 

Set Peerless 50 hp surface turbine.pump, and conducted 10-day flow t e s t . 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 CO2 at 
220 c c / l i t e r , with 14 c c / l i t e r of N2 and traces of other rare gases. 

A combined flow test was conducted using NMSU-PG-l-LRG-521, and NMSU-PG-3-LRG-520. 
This 48-hour test showed a combined flow rate of 550 gpm was possible. During 
thi s t e s t , the Peerless pump malfunctioned incident to an aqui f i e r surge i n which 
the flow rate increased to 350 gpm and large amounts of sand and mud were 
discharged. Effluent became clean af t e r 30 minutes. 

Using a 100 hp TRW-REDA submersible pump, the well was test-pumped at 365 gpm for 
24 hours. Water temperature, water q u a l i t y , and dissolved gases remained constant 
during these tests. Pump produced 365 gpm at 0 psig, at planned flow rate of 250 
gpm, the pump w i l l produce 240 psig back pressure. 

Pump has been connected to gas separator complex, which produces separation of 
120 cc of CÔ  gas per l i t e r of f l u i d , at a flow rate of 200 gpm. 

CERTIFICATION 

I hereby cert i fy that the information given above and the data and material attached hereto are true and complete to the best of my knowledge 

and belief. / ^ ~ 7 ) / > / v ^ 5 " 

Signed Roy A. C u n n i f f Position P r o j e c t D i r e c t o r D a t e 2 Nov. 1981 



c-.- »• ~i 

D i m n n : U T 1 0 N 

O.B'.HI _1 
U.S.. G.J.,... 
.QiL?2"atpx. 
Land Office 

/ 
7 
/ 

KFW MEXICO OIL CONSERVATION COMMJSSIO'N... • ^ J \ \ i J ~ Fern G-1G1 
P. 0. Box 2088, Santa Fe 8750vl . " * - ~ * c f f f t 1 0 - 1 - 7 4 

APPLICATION FOR PERMIT TO DRILL, DEEPEN, 
OR PLUG BACK —GEOTHERMAL RESOURCES k'ELLr 

San 

;., ry,.-o, D r j ] 1 J-X-J Deepen [ ] Plug Back [ ] 

L. rypc ot wm Geothemial Producer [ ] Temp Observation p ] 
Low-Temp Thermal [ ] Injection/Disposal [ ] 

i Nlim» oi [jptmior T6KesTivChaturvedi, Co-Investigator 
Dept. of Energy Research Project 

J , /Wcr»* ! t o l O p e r a t o r iiox JCL, New Mexico State Univers i ty 
Las Cruces, NM 88003 

I r . c l cn t j r T y r « o i = 

\ S T A I C , Q r r , : Q 

0. r c r m «.r L c c t . c Nann: 

9. W t l l K o . 

10. T i t J d and PooJ , c r W i i d c c i 

hflhrrDl; HI, .-U .) 

Approx. 4100' above m.s.l. 
I A . K l i . i l e. Pic'.u:-. P h i r j . Bor.d 

not required 
2 I B . D r i l l i n g C o n t r a c t o r 

to be selected 
22. A p p r o x . D o t e Wore v . ! l ! M c r t — ; 

November 24, 1978 ! 
23 . 

PROPOSED CASING AND CEMENT PROGRAM 

SI Z C O F H O L E • S I / E O F C A S I N G WEIGHT P E R F O O T S E T T I N G D E P T H SACKS O F C E M E N T E S T . T O P 

The proposed well i s located on New Mexico State University property where 
NMSU has both surface and subsurface mineral r i g h t s . The primary purpose of 
d r i l l i n g t h i s well i s to obtain temperature gradient information. The well w i l l 
be plugged after logging. 

Order No. R-4 860 
Exhibit No. B 

• t i A B O V C t PA C f\ D t S C R I B C P < ! O P 0 5 C D P ^ O ^ i M ; I ' ' • . - ' C U 13 TO Of L * C U C PLUC HACK. CIVC DATA 0 « » » 1 3 C * T r « O O U C T I V C Z O N C A N O F d o ' O S l O n ( w «f f 0 3 L 
M v C ' O H t . C l v ( I L Q I V O U ^ % C V ( N T ( « » * O C R A M , i * A K V . 

h # r f f b y c e r t i f y i h » t the l n f o r m n l o n above Is i - ^ t ar.d corr .p l* ' . - to thc bes t o( n y Wnowif-dgc and b e l i e f . 

7,f/? Assistant Professor D a„ 11/14/78 

( 1 h i s s p o c f / ' ' r M a r c LVte^ 

" O N D I T I O N S O F A P P R O V A L , i r A N 

. SENIOR PETSOLEiM GEOLOGIST 



N O . " O F C O P I E S R E C E I V E D 

D I S T R I B U T I O N 

Fi le / 
N . M . B. M . 

U. S. G . S 

O p e r a t o r / 
L a n d O f f i c e 

N E W M E X I C O 

P. O. 

OIL CONSERVATIgWVgOgSMtTj^O^STC}V 1 

Box 2088, Santa Fel ^ U ^ ^ j ^ t ^ ^ J j ^ j 

SUNDRY NOTICES AND ^ 

ON 
GEOTHERMAL RESOURCBa.V^iSERVAlTC)N DIVlS|l0^ t a te • 

SANTA FE 

5 . - \ ' v F o r m G - 1 0 3 . , 

• - A d o p t e d 1 0 / 1 / 7 4 

JJ — ^ 
y f L S m J Indicate Type of Lease 

Fee _ _ i 

5.a State. Lease No. 

N/A 

Do N o t Use Th is F o r m for Proposals to D r i l l or i o Deeper-, or Plug Sack tp a D i f f e r e n t Reservoi r . Use " A p p l i c a t i o n W W 
For Pu.-.-nit • ( F o r m G-101) fo r Such Proposals . ) . . . . . . . \ N 

r y p e o f w e i l G e o t h e r m a l P roduce r I—i 

L o w - T e m p T h e r m a l • _ 

T e r n p . Obse rva t i on 

I n j e c t i o n / D i s p o s a l • 

7. Unit Agreement Name " 

NMSU Land • . . • 
2. Name of Operator 

New Mexico State University, Physical Plant Department 
8. Farm or Leaae Name : 

N/A...- . 
3. Address of Operator 

P. 0. Box 3545, Las Cruces, New Mexico 88003 
9. Well N o - ". •• -J>-4;;--3v* 

. NMSU-PG-l-LRG-5'2-1^ 

4. L o c a t i o n o f Wel l 

A U n i t L e t t a r _ 1,000 . Feet From The . 
North 

_ L i n e a n d . 
500 

_Feet F r o m 

10. Field and Pool, ot Wildcat 

Las. Cruc.es - .Las^;:;Mesa' 

East . Line, Section . 
27 

^ T o w n s h i p _ 
23S 

„ R a n g e . 
2E 

_ N M P M . 

15. Elevation (Show whether DF, RT, GR, etc.) 

4,200 GR 
12. County 

Dona'Ana 

<*>.- • Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 

N O T I C E O F I N T E N T I O N T O : 

P E R F O R M R E M E D I A L W O R K O P L U G A N D A B A N D O N C J 

T E M P O R A R I L Y A B A N D O N O 

P U L L O R A L T E R C A S I N G D C H A N G E P L A N S H 

• 

SUBSEQUENT REPORT OF: 

R E M E D I A L W O R K , • . A L T E R I N G C A S I N G Q 

C O M M E N C E D R I L L I N G O P N S . • P L U G & A B A N D O N M E N T D 

C A S I N G T E S T A N D C E M E N T J O B I 1 • • 

O T H E R . • 

17. Describe Proposed or completed Operations [Clearly state al l pertinent details, and give pertinenet dates, including estimated date o f starting a n y 

proposed \i~ork) SEF. HULL" 203. 

The deepening of PG-l/LRG-521, requested i n May and approved June 1, 1983, i s hereby 
canceled. The well w i l l continue to operate i n i t s previous configuration. 

18. I hereby certify that the Information above is true and complete to the best of my knowledge and belief. * -

TITLE D i r e c t o r , Phys ica l P lan t D e p t . D A T g August 15, 1983. S I G N E D 

A P P R O V E D B Y T 1 T 1 . U s O i r U \ _ . S v U i L , \ V j ' o U i v . _ 
- 1 ' r L f c —: D A T E 

C O N D I T I O N S O F A P P R O V A L , I F A N Y : 



BRUCE KING 
GOVERNOR 

LARRY KEHOE 
SECRETARY 

STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION F/Jc * -f * I 

December 1 1 , 1980 

POST OFFICE BOX 2 0 8 8 
STATE LAND OFFICE BUILDING 
SANTA FE. NEW MEXICO 8 7 5 0 1 

(505) 827-2434 

Mr . Roy Cunni f f 
Physical Science Laboratory 
New Mexico State U n i v e r s i t y 
Box 3-PSL 

Las Cruces, New Mexico 88003 

Dear Mr. Cunniff: 
Permission i s hereby granted to t e s t wells PG-1 and 
PG-3 as o u t l i n e d i n your l e t t e r of December 
1980 . 

Yours very t r u l y , 

JOE D. RAMEY 
Dire c t o r 

JDR/fd 

cc : *^TJarl Ulvog 



Box 3545/Las Cruces, New Mexico 88003 
Telephone (505) 646-3021 

PHYSICAL PLANT DEPARTMENT 

20 May 1983 

Mr. Carl Ulvog 
Oil Conservation Division 
P.O. Box 208(9 
Santa Fe, NM 87503 

Dear Mr. Ulvog, 

Enclosed please f i n d an o r i g i n a l 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 o r i g i n a l form G-102 f i l e d for t h i s well. 

Please note that the plugging bond is i d e n t i f i e d as No. 635 8013, which currently 
applies to our wells PG-3 and OW-1. We are i n process of realigning the three 
separate, multi-well plugging bonds to consolidate a l l of our geothermal wells 
i n one bond (No. 635 8013). You w i l l receive shortly a l e t t e r from our bond 
agent, Grindell and Robbins advising you. 

Sincerely, 

Calvin D".' Black 
Director, Physical Plant Department 
New Mexico State University 

Enclosures 



s 

January 15, 1981 

Physical Science Laboratory 
BOX 3-PSL, LAS CRUCES, NEW MEXICO 88003 

AREA (505) 522-9100 TWX 910-983-0541 

Mr. Joe D. Ramey 
Director, O i l Conservation Division 
P.O. Box 2088 
Santa Fe, New Mexico 87501 

Dear Mr. Ramey, 

For continuing information to you, please f i n d attached diagrams which 
r e f l e c t 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 lim i t e d duration on 22 December. These tests were necessary to 
provide information on aquifer t r a n s m i s s i b i l i t y , water qu a l i t y , dissolved 
gas content and hydraulic head. As you can note from Enclosure One, 
almost a l l the water was contained w i t h i n the f i r s t two check dams, 
and quickly percolated into the very porous s o i l . 

We are planning to conduct a 48-hour flow test on NMSU-PG-3 sometime 
during the period 23-28 January 1981. I f conditions warrant, during 
the l a t t e r part of the 48-hour period, we w i l l pump NMSU-PG-1 i n order 
to gain information on maximum possible sustained flow rate. We w i l l 
use the check dams (four t o t a l ) for NMSU-PG-1, along with those new dams 
we are erecting i n the discharge channel from NMSU-PG-3. I can state 
with confid ence that the geothermal waters w i l l be contained w i t h i n 
300 yards distance from the wells. 

Sincerely, 

Roy A. Cunniff 
NMSU Geothermal Project 

Enclosures: 2 as stated 
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December 5, 1980 ty^/^.N 

m Physical Science Laboratory 
BOX 3-PSL, LAS CRUCES, NEW MEXICO 88003 

<B> AREA (505) 522-9100 TWX 910-983-0541 / C y * ^."•> 

Subject: Request for approval of temporary surface discharge of geothermal 

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

Dear Mr. Ramey: 

Reference i s made to my l e t t e r of November 12, 1980, and your response of 
November 20, 1980. Moreover, reference i s made to the meeting with you on 
November 25, 1980, during which you provided additional guidance. 

Forwarded herewith i s a completed Form G-112, with supplementary data, i n 
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, f u l l e r details are provided i n the following 
paragraphs. 

The requested approval i s for the period December 10, 1980 through December 
31, 1981. During that time frame, we w i l l be testing the current production 
well PG-1, and also the new production w e l l , PG-3, for which a permit applica
t i o n i s pending. During testing of these wells, at least four tests w i l l be 
conducted of 48-hours duration. For each t e s t , we estimate approxi
mately 2.2 acre feet of water w i l l be discharged on the ground surface. I n 
addition, we anticipate a need to operate the well pump on a more l i m i t e d 
basis once each week to acquire water and gas samples, and to evaluate design 
changes i n the pumps. Each of these limited-duration tests w i l l discharge an 
estimated 0.1 to 0.2 acre feet of water onto the ground surface. 

Our i n i t i a l 48-hour test on PG-1 well i s planned for 13-14 December, 1980, 
subject to your approval. 

A b r i e f summation of each of the key exhibits i s as follows. 

water. 



December 5, 1980 
Page 2 

o Figure 1, together with Table 1, depicts the location and water 
chemistry analysis for a l l wells located near the PG-1 w e l l . Also 
depicted i s the location of a l l geothermal wells located with i n one 
mile of the PG-1. Figure 1 indicates a probable westerly l i m i t of 
the geothermal aquifer. This i s an a r t i f i c i a l l i n e of demarcation, 
however, because our tests and water chemistry analyses indicate 
that i t i s most l i k e l y that the warm geothermal water rises along a 
subsurface f a u l t , and these migrate westerly and gradually mix with 
the cooler Rio Grande valley water. In support of t h i s assumption, 
wells #16 and #17 i n 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 t o t a l depth. I n terms of temperature, however, 
the wells are s i g n i f i c a n t l y d i f f e r e n t . The DG-2 well had a positive 
temperature gradient and a temperature of 145°F at 1000 feet. Well 
DG-1, d r i l l e d 0.4 mile to the west, had a s l i g h t l y 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. 

o Depicted i n Figure 1 and 2 are the natural drainage channels which 
the surface discharge would normally follow i n the v i c i n i t y of PG-1. 
As i s 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 i n a large BLM flood control dam approximately three 
miles from the w e l l . From measurements on the ground, the natural 
surface flow channel i s approximately 300 yards (900 feet) from the 
well to NMSU boundary. 

o Figure 3 depicts the earthen holding ponds constructed, to assure 
the geothermal water i s contained on NMSU property. From the 
generalized l i t h o l o g i c logs of well PG-2, also enclosed, we believe 
that the geothermal water w i l l percolate to the water table, and act 
to recharge the aquifer. 

o Attached chemical analyses for PG-1 and PG-̂ 2 clearly indicate that 
the geothermal water permeates a l l water bearing formations from 
water table down to at least 1200 feet (the deepest well we have 
d r i l l e d ) . There i s no evidence of fresh water formations overlying 
the geothermal waters at any point to the east of our assumed 
geothermal aquifer l i m i t . 

o Review of the chemical analysis indicates that the geothermal water 
meets a l l primary water standards. I t does, however, exceed s l i g h t l y 
the secondary standards for sodium, t o t a l a l k a l i n i t y , chlorides, 
sulfates, manganese, and iron. This water meets the water q u a l i t y 
standards for i r r i g a t i o n and other general use. 



December 5, 1980 
Page 3 

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

Principal Investigator, 

NMSU Campus Geothermal Project 

RAC:njb 

Enclosures: 
Form G-112 
Figure 1, Location of Wells on and Near NMSU Land 
Table 1, Summary of Data on Wells 
Figure 2, Location of Wells w i t h i n 1 mile of NMSU-PG-1 
Figure 3, Control Measures i n the V i c i n i t y 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 l i t h o l o g i c 

and e l e c t r i c logs 



F o r m G - 1 0 3 

A d o p t e d 1 0 / 1 / 7 J 

N O . O F COPIES R E C E I V E D 

D I S T R I B U T I O N 

• 
F i le / 
N . M . B. M . 

U . S. G . S 

O p e r a t o r / 
L a n d O f f i c e 

N E W M E X I C O O I L C O N S E R V A T I O N C O M M I S S I O N 

P. O. B o x 2 0 8 8 , Santa Fe 8 7 5 0 1 

SUNDRY NOTICES AND REPORTS 
ON 

- GEOTHERMAL RESOURCES WELLS 

5. Indicate Type of Lease 

State CH Fee CH 

5.a State Lease No. 

D o N o t Use T h i s F o r m fo r Proposals t o D r i l l o r t o Deepen or Plug Back t o a D i f f e r e n t Reservoi r . Use " A p p l i c a t i o n 
Fo r P e r m i t —" ( F o r m G-101) f o r Such Proposals. ) 

* • T y p e of we l l G e o t h e r m a l P roducer u T e m p . Obse rva t i on • 7. U n i t A g r e e m e n t N a m e 

L o w - T e m p T h e r m a l LS 1 n j e c t i o n / D i s p o s a l • 
2. Name of Operator 

New Mexico State University 

Farm or Lease Name 

NMSU-PG-1-LRG 
! 3. Address of Operator 

j Box 3-PSL NMSU, Las Cruces, NM 88003 

9. Well No. 

521 
4. Location of Well 

Unit Letter A _ 1 , 0 0 0 Feet From The . 

The N o r t h Line, Section 27 ^Township . 23S 

.Line and 2,000 _Feet Fro 

_ R a n g e 2 E 

10. Field and Pool, or Wildcat 

NMSU 

N M P M . 

15. Elevation (Show w/ietiier DF, RT, GR, etc.) 

4200 f t . above MSL 

12. County 

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

N O T I C E O F I N T E N T I O N T O : 

P E R F O R M R E M E D I A L W O R K CD P L U G A N D A B A N D O N CH 

T E M P O R A R I L Y A B A N D O N C J 

P U L L O R A L T E R C A S I N G CD C H A N G E P L A N S S J 

O T H E R : D 

SUBSEQUENT REPORT OF: 

R E M E D I A L W O R K CH A L T E R I N G C A S I N G 

C O M M E N C E D R I L L I N G O P N S . CD P L U G & A B A N D O N M E N T 

C A S I N G T E S T A N D C E M E N T J O B CD 

O T H E R . 

• 
• 

G 

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

proposed nvrk) SEE RULE 203. 

This w e l l was o r i g i n a l l y permitted as a temperature observation w e l l , but i t s location 

was changed from unit l e t t e r E, 1500 feet from the North l i n e , and 1000 feet from' the 

West l i n e , Sec. 35, Township 23S, Range 2E. The correct location i s as now l i s t e d i n 

Block 4. This well i s also changed to a Low-Temp thermal w e l l , instead of a Temp 

Observation. In addition, the well has been renumbered as NMSU-PG-l-LRG-521 i n place 

of NMSU 2, 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. 

S ' G N E D _ ^ ^ ^ ^ 4 < > U ^ ^ _TiTLE_Pro1ec t__Dl rec to r D A T E 5/15/fftf 

A P P R O V E D B Y 

C O N D I T I O N S O F A P P R O V A L , I F A N Y 

C^inJl 2llc^~ TITLE SENIOR PETROLEUM GEOLOGIST j / l S / t j 



NEW MEXICO OIL CONSERVATION COMMISSION 

P. O. Box 2088, Santa Fe 87501 

Form G-104 
Adopted 10 /1 /7 ' 

CERTIFICATE OF COMPLIANCE 
AND AUTHORIZATION TO PRODUCE 

GEOTHERMAL RESOURCES \\ DEC 0? 19 

OWNER OR OPERATOR 
Name New M e x i c o S t a t e U n i v e r s i t y 

SANTA 

Address Box 3445 NMSU T.as C r i m e s . NM 88003 

TYPE OF WELL 

Geothermal Producer [ Low-Temperature Thermal ^ 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-r-PGl^LRG No. 521 Reservoir NMSU 

Kind of Lease Lease 
(Fee. Fed. or State) P n v a f p Number 

LOCATION 
Unit 
Letter A ; 1 000 feet from the Eas t 

2000 feet from the N o r t h 

Section 77 Township 7.3S Range 2E 

County ___ 

TYPE OF PRODUCT 
Dry Steam and Low Temp. 

Steam Water Thermal Water 

DESIGNATION OF PURCHASER OF PRODUCT 
Name of 
Purchaser 

Address of 
Purchaser 

Product Will 
Be Used For 

CERTIFICATE OF COMPLIANCE 

1 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. 

Position Project Director D j t e 2 Nov. 1981 

PosMOR PETROLEUM GE0L0GKTn=,t.e l*A/tl 

line and 

_ line of 

Sinned Roy A- C u n n i f f 

Approved 



F o r m G-105 

A d o p t e d 1 0 / 1 / 7 4 

N E W M E X I C O O I L C O N S E R V A T I O N C O M M I S S I O N 

P. O . B o x 2 0 8 8 , Santa Fe 8 7 5 0 1 

GEOTHERMAL RESOURCES WELL LOG 

rJt 
DEC 07 1981 

Operator New Mexico State U n i v e r s i t y OiL (JCMa. 
— 

Address Box 3445 NMSU, Las Cruces, NM 88003 SANTA Ft 

Reservoir NMSU 

Lease Name NMSU-PG1-LRG .Well No. 521 .Unit Letter A_ 

Location: 1000 .feet from the E a s t .line and_ 
2000 .feet from ths N o r t h line Section . 27 

Township 23S .Range 2E .County Dona Ana 

FORMATIONS PENETRATED BY WELL 

DEPTH TO 

Top of 
Formation 

Bottom of 
Formation 

Th ickness Drilled or 
Cored 

Recovery DESCRIPTION 

270 860 1200 or 
more 

D r i l l e d Santa Fe group f i l l to 770 feet; fractured 
r h y o l i t e a l l u v i a l deposits (Pennsylvanian) 
to TD. 

Attach Additional Sheets if Necessary 

See a t tached Technica l omple t ion Report 

Th i s f o r m mus t be a c c o m p a n i e d by cop ies o f e lec t r i c logs, d i r e c t i o n a l surveys, phys ica l o r chem ica l logs, w a t e r analyses, tests 

and t e m p e r a t u r e surveys (See Rule 2 0 5 ) . 

CERTIFICATION 

I he reby c e r t i f y tha t the i n f o r m a t i o n g iven above and the data and mate r ia l a t t ached he re to are t rue and c o m p l e t e to the best of 

m y k n o w l e d g e and be l ie f . 

Signed Roy A. Cunn^ f f Position P r o j e c t D i r e c t o r Date 3 Nov. 1981 



NEW MEXICO OIL CONSERVATION COMMISSION 

P. O. Box 2088, Santa Fe 87501 1 
-~y ^ — _ — F o r m G-106 

M 3 C - j i D O P^'l H ^ / W h Y - ' ! ! Adopted 10/1/74 

J I! " 

ni, DEC 07 1981 111! 
GEOTHERMAL RESOURCES WELL SUMMARY,REPORT - - - 1 -

G l L l u , .... . 

Operator New Mexico State U n i v e r s i t y 

Lease Name NMSU-PG1-LRG 
U n i t Le t te r A Sec. 2 7 

Reservoir NMSU ; 

Address Box 3445 NMSU,' Las 'Cruces , NM 88003 

Well No. 521 
_ T w p . 23S 

County Dona Ana 

.Rge 2E 

Commenced drilling _ 9 October 1980 

2 November 1980 Completed drilling 

Total depth 8 6 0 

Junk 

. Plugged depth 

GEOLOGICAL MARKERS 

Santa Fe Gravel 

DEPTH 

0 - 860 f e e t 

Commenced producing 1 January 1982 Geologic age at total depth: Recent Quatenary 
(Date) 

D a t e 

S t a t i c t e s t 

S h u t - i n w e l l h e a d 

P r o d u c t i o n T e s t D a t a 

D a t e 

S t a t i c t e s t 

S h u t - i n w e l l h e a d T o t a l M a s s F l o w D a t a S e p a r a t o r D a t a D a t e 

T e m p . - F Pres. Psig. L b s / H r T e m p . °F Pres. Psig. E n t h a l p y Or i f i ce Water c u f t / H r Steam L b s / H r Pres. Psig. T e m p . ' F 

7-1-80 14?°F 0 150,000 142°F 150 

CASING RECORD (Present Hole) 

Size 
of 

Hole 

Size 
o f 

Casing 

Weight 
o f 

Csg / f t . 

Grade 
o f 

Casin g 

New 
or 

Used 

Sea m less 
or 

L a p w e l d 

Depth 
o f 

Shoe 

To p 
of 

Casin g 

Number 
o f Sacks 
Cement 

Top 
o f 

Cement 

Cement T o p 

De te rmined By 

17" 10 .3/4 40.00 New Seamless N/A 
2 ' above 
GL 

120 cubic 
f e e t Surface I n s p e c t i o n 

PERFORATED CASING 
(Size, top, bottom, perforated intervals, size'and spacing of perforation and method.) 

Slotted s t e e l , 1/10" sl o t s , 60 slo t s / f o o t , from 700 to 850 feet of depth. 

Was analysis of effluent made? Y e S Electrical log depths 8 6 0 Temperature log depths _ 860 

CERTIFICATION 

I hereby cer t i f y that the i n f o r m a t i o n given above and the data and mater ia l a t tached hereto are t rue and comp le te to the 
best of my knowledge and bel ief . 

S igned . 



NEW MEXICO OIL CONSERVATION COMMISSION 

P. O. Box 2088, Santa Fe 87501 

Form G-107 
.-Adopted 10/1/74 

GIL CONStKVATlUN DIVISION 

GEOTHERMAL RESOURCES WELL HISTORY SANTA FE 

Operator 

Lease Name. 

Unit Letter _ 

Reservoir 

New Mexico State University 

NMSU-PG-1-LRG 

.Sec. 27 

NMSU 

_ Address . 

.Well No.. 

Box 3445 NMSU, Las Cruces, NM 88003 

521 

_Twp. 23S 

. County . 

.Rge . 

Dona Ana 

2E 

It is of the greatest importance to have a complete history of the wel l . Use this form to report a ful l account of all important 

operations during the dri l l ing and testing of the well or during re-dril l ing, altering of casing, plugging, or abandonment w i th the dates 

thereof. Be sure to include such items as hole size, format ion test details, amounts of cement used, top and bottom of plugs, perforation 

details, sidetracked junk, bailing tests, shooting, and init ial production data and zone temperature. (Attach additional sheets i f necessary.) 

Date 

Nov 79 

Feb 80 

July 80 

July 81 

Aug 81 

Completed d r i l l i n g , set screen and casing. 

Commenced 48-hour pump test with contractor-operated pump. 200 gpm at 142°F. 
Water i n i t i a l l y contained large amounts of sand and mud, which cleared. 

Set Peerless 50 hp surface turbine.pump, and conducted 10-day flow t e s t . 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 CO2 at 
220 c c / l i t e r , with 14 c c / l i t e r of N2 and traces of other rare gases. 

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

Using a 100 hp TRW-REDA submersible pump, the well was test-pumped at 365 gpm for 
24 hours. Water temperature, water q u a l i t y , and dissolved gases remained constant 
during these tests. Pump produced 365 gpm at 0 psig, at planned flow rate of 250 
gpm, the pump w i l l produce 240 psig back pressure. 

Pump has been connected to gas separator complex, which produces separation of 
120 cc of CO,, gas per l i t e r of f l u i d , at a flow rate of 200 gpm. 

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. 

Signed. Roy A. C u n n i f f Position P r o j e c t D i r e c t o r n a t p 2 Nov. 1981 



NEW MEXICO OIL. CONSERVATION COMMISSIONS,-^ 

P. O. Box 2088, Santa Fe 875 

Form G-105 
Adopted 10/1/74 

GEOTHERMAL RESOURCES WE 

Operator New Mexico State U n i v e r s i t y 

d( Eco^s,iiii 
Address Box 3445 NMSU, Las Cruces, NM 88003 

Reservoir NMSU 

Lease Name NMSU-PG1-LRG _Well Nn 521 -Unit Letter A_ 

Location: 1000 .feet from the E a s t line and-
2000 .feet from the Nor th Jine Section . 27 

Township 23S .Range 2E .County Dona Ana 

FORMATIONS P E N E T R A T E D BY W E L L 

DEPTH TO 

Top of 
Formation 

Bottom of 
Formation 

Thickness Drilled or 
Cored 

Recovery DESCRIPTION 

270 860 1200 or 
more 

D r i l l e d Santa Fe group f i l l to 770 feet; fractured 
r h y o l i t e a l l u v i a l 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. 

Signed Roy A. C u n n i f f Position P r o j e c t D i r e c t o r D a t e 3 Nov. 1981 



Operator New Mexico State U n i v e r s i t y 

Lease Namp NMSU-PG1-LRG 
Unit Letter A 

Reservoir NMSU 

F o r m G-106 

d o p t e d 1 0 / 1 / 7 4 

N E W M E X I C O O I L C O N S E R V A T I O N C O M M I S S I O N 

P. O. Box 2088, Santa Fe 87501 JU 

GEOTHERMAL RESOURCES WELL SUMMARY R E P O R V ' ^ - ^ . . ^ " — — 

Address Box 3445 NMSU, Las Cruces, NM 88003 

; Well Nn. 521 
Sen. 27 Twp. 23S 2E 

1 U 

-Rge 

County Dona Ana 

C o m m e n c e d d r i l l i n g 

C o m p l e t e d d r i l l i n g 

T o t a l d e p t h _ _ _ _ _ _ 

Junk 

9 October 1980 

2 November 1980 

. Plugged d e p t h 

G E O L O G I C A L M A R K E R S 

Santa Fe Gravel 

D E P T H 

0 - 860 feet 

Commenced producing 1 January 1982 Geologic age at total depth: Recent Quatenary 
( D a t e ) 

D a t e 

S t a t i c t e s t 

S h u t - i n w e l l h e a d 

P r o d u c t i o n T e s t D a t a 

D a t e 

S t a t i c t e s t 

S h u t - i n w e l l h e a d T o t a l M a s s F l o w D a t a S e p a r a t o r D a t a D a t e 

T e m p . ° l r Pres. Psig. L b s / H r T e m p . "F Pres. Psig. E n t h a l p y Or i f i ce Water c u f t / H r S team L b s / H r Pres. Psig. T e m p . - F 

7-1-80 14?°F 0 150.000 142°F 150 

CASING RECORD (Present Hole) 

Size 
o f 

Hole 

Size 
o f 

Casing 

Weight 
of 

Csg/ f t . 

Grade 
o f 

Casin g 

New 
or 

Used 

Seamless 
or 

Lapwe ld 

Depth 

o f 
Shoe 

To p 
of 

Casin g 

Number 
o f Sacks 
Cement 

Top 
o f 

Cement 

Cement T o p 

De te rmined By 

_17" 10 3/4 40.00 N e w S p a m l P R S N/A 
2 ' above 
GT, 

120 cubic 
f e e t Surface I n s p e c t i o n 

PERFORATED CASING 
(S ize, t o p , b o t t o m , p e r f o r a t e d in te rva ls , size" and spacing o f p e r f o r a t i o n and m e t h o d . ) 

S l o t t e d s t e e l , 1/10" s l o t s , 60 s l o t s / f o o t , from 700 to 850 f e e t of depth. 

Was analysis o f e f f l u e n t made? _ _ _ _ _ _ _ E lec t r i ca l log dep ths 8 6 0 T e m p e r a t u r e log dep ths 8 6 0 

C E R T I F I C A T I O N 

I h e r e b y c e r t i f y t h a t t h e i n f o r m a t i o n g i v e n a b o v e a n d t h e d a t a a n d m a t e r i a l a t t a c h e d h e r e t o a re t r u e a n d c o m p l e t e t o t h e 

b e s t o f m y k n o w l e d g e a n d b e l i e f . 

Position ( h ^ ^ r X ^ t / n s n a t _ ? p ^ U ^ / f<H 
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If NEW MEXICO OIL CONSERVATION COMMISSION 

P. O. Box 2088, Santa Fe 87501 
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IMEC07 1981 
GEOTHERMAL RESOURCES WELL HISTORY r , , . 

-'•'V u 

Operator New Mexico S ta te U n i v e r s i t y Address B o X 3445 NMSU, 
SANTA f r 
Las 'Cruces , 'NM 88003 

Lease Name NMSU-PG-1-LRG Well No. 521 

Unit Letter A ser.. 27 Twp. 23 S Rge 2E 

Reservoir NMSU Cnnntv Dona Ana 

It is of the greatest importance to have a complete history of the well . Use this form to report a ful l account of all important 

operations during the dri l l ing and testing of the well or during re-drill ing, altering of casing, plugging, or abandonment w i th the dates 

thereof. Be sure to include such items as hole size, format ion test details, amounts of cement used, top and bot tom of plugs, perforation 

details, sidetracked junk, bailing tests, shooting, and init ial production data and zone temperature. (Attach additional sheets i f necessary.) 

Completed d r i l l i n g , set screen and casing. 

Commenced 48-hour pump test with contractor-operated pump. 200 gpm at 142°F. 
Water i n i t i a l l y contained large amounts of sand and mud, which cleared. 

Set Peerless 50 hp surface turbine.pump, and conducted 10-day flow t e s t . 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 CO2 at 
220 c c / l i t e r , with 14 c c / l i t e r of N£ and traces of other rare gases. 

A combined flow test was conducted using NMSU-PG-l-LRG-521, and NMSU-PG-3-LRG-520. 
This 48-hour test showed a combined flow rate of 550 gpm was possible. During 
t h i s t e s t , the Peerless pump malfunctioned incident to an aqui f i e r surge i n which 
the flow rate increased to 350 gpm and large amounts of sand and mud were 
discharged. Effluent became clean af t e r 30 minutes. 

Using a 100 hp TRW-REDA submersible pump, the well was test-pumped at 365 gpm for 
24 hours. Water temperature, water q u a l i t y , and dissolved gases remained constant 
during these tests. Pump produced 365 gpm at 0 psig, at planned flow rate of 250 
gpm, the pump w i l l produce 240 psig back pressure. 

Pump has been connected to gas separator complex, which produces separation of 
120 cc of C02 gas per l i t e r of f l u i d , at a flow rate of 200 gpm. 

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. s~ J\ y, s . ' 

Signed Roy A. C u n n i f f . Posit ion. P r o j e c t D i r e c t o r n 3 T p 2 Nov. 1981 



OIL CONSERVATION DIVISION 
SANTA FE Physical Science Laboratory 

BOX 3-PSL, LAS CRUCES, NEW MEXICO 88003 

AREA (505) 522-9100 TWX 910-983-0541 

November 23, 1981 

Mr. Carl Ulvog 
Oil Conservation Commission 
P.O. Box 2088 
Santa Fe, NM 87501 

Dear Mr. Ulvog, 

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

Accordingly, forwarded herewith i n duplicate is a properly completed G-103. 
You w i l l note that t h i s well is now i d e n t i f i e d as follows: 

From our records, i t appears the forms G-101 and G-102 for permission to d r i l l 
t h i s well i d e n t i f i e d i t as NMSU-DG-3. Please amend the G-101 and G-102 on th i s 
well to the correct name and number i d e n t i f i e d above. 

Name 
NMSU-PG1-LRG 

Number 
521 

Sincerely, 

Roy A. Cunniff 

RAC/sm 

Encl. G-103 



STATE OF NEW MEXICO 
ENERGY AND MINERALS DEPARTMENT 

N O . OK C O P I E S R E C E I V E D 

D I S T R I B U T I O N 
1 

F i l e / 1/ 

N. M . 0 . M . 

U. S. G . S 

O p e r a t o r 1 
L a n d O f f i c e 

OIL CONSERVATION DIVISIO-N^?cuf_iT^TCWJf) 
P. O. OCX 2088 \ - } ^ ^ " - J j K 

:C 0 1 1981 
S A N T A F E , N E W M E X I C O 8 7 5 0 1 

103 
A'doptcd 10-
Rcvlsed 10-

1-74 
1-78 

SUNDRY NOTICES AND REPORTS 
ON 

GEOTHERMAL RESOURCES WELLS 

O 
Oil- COAS^I-.VAI\UA DIVISION 

D o N o t Use Th i s F o r m for Proposals t o D r i l l o r t o Deepen or Plug Back t o a D i f f e r e n t Reservo i r . Use " A p p l i c a t i o n 
For P o r m i t —" ( F o r m G-101) fo r Such Proposals . ) 

Type o l well Geothermal Producer "ET 

Low-Temp Thermal 

T e m p . O b s e r v a t i o n 

I n j e c t i o n / D i s p o s a l 

T T 
• 

jfSVJTlAdiciGe Type of Lease 

Stale LU Fee • 
S.a Statu Lease No. 

N/A 

7. Unit Agreement Name 

N/A 
2. Name of Operator i 

New Mexico State University 

8. Farm or Lease Name 

NMSU-PG1-LRG 
3. Address of Operator 

Box 3445 NMSU Las Cruces, NM 88003 

9. Well No. 

521 
4. Location of Well 

A U n i t L c t t e r _ 1 . 0 0 0 Feet From The E a s t Line and 2 , 0 0 0 Feet From 

The N o r t h Line, Section 27 Township 2 3 5 Range 2 F 

10. Field and Pool, or Wildcat 

NMSU i 

. N M P M . 

15. Elevation (Show whether DF, RT, GR, etc.) 

4 1 6 0 F e e t a h n v p M£T. 

12. County 

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

SUBSEQUENT REPORT OF: 

O REMEDIAL WORK D ALTERING CASING [Z 

C O M M E N C E D R I L L I N G O P N S . d P L U G & A B A N D O N M E N T L 

O C A S I N G T E S T A N D C E M E N T J O B D 

n 

16. 

N O T I C E O F I N T E N T I O N T O : 

P E R F O R M R E M E D I A L W O R K D P L U G A N D A B A N D O N 

T E M P O R A R I L Y A B A N D O N C j , 

P U L L O R A L T E R C A S I N G D C H A N G E P L A N S 

O T H E R • 

OTHER W e l l comple t ion 

17. Describe Proposed or completed Operations (Clearly state al l pertinent details, and give pertinenet dates, including estimated date o f starting any 

proposed work) SEE RULE 203. 

Well was d r i l l e d by Guffey D r i l l i n g , and completed 2 November 1979. Casing i s 10 3/4-inch, 

Schedule 40 steel. Casing extends from ground surface to 700 feet 6f depth. Screen section 

extends from 700 feet to 850 feet. Screen consists of slotted steel pipe, with 60 slots 

per feet. Each s l o t i s 1/10-inch by 3-inches. 

Hole was d r i l l e d 17-inches i n diameter, and screen i s 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. 

IS. I hereby certify that the informat ion above is true and complete to the best of my knowledge and belief. 

rf 
Vj Roy A. C u n n i f f TITLE Prnjpct- p-i-rp^t-Qf 

S I G N E D ' . D A T E Z 2 / W " < k _ / ^ / 

A P P R O V E D B Y . T I T L E SENIOR PETROLEUM GEOLOGIST . D A T E (X'i - V 
CONDITIONS OF APPROVAL, IF ANY: 
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NEW MEXICO STATE UNIVERSITY 

DEPARTMENT OF AGRONCMY COLLEGE CF AGRICULTURE AND HOME ECONOMICS 

INTER-OFFICE MEMORANDUM 

To: 

From: 

Subi ec?: 

George Mitchell "\\\ 

Andrew Lee Bristol 

Geothermal Well Samples (NMSU-PG-1) 

Octe: 3-14-30 

Samnle 

13A hot 
27A hot 
27 cool 

jjmhos/cm 
F.r. 

3.060 
3,110 
3,110 

DH 

7.95 
7.79 
7.36 

Ma 

20.20 
21.00 
20.39 

Ca 
•- mea/L 
Ma Cl 

1.40 
1.50 
1.43 

7.37 2.48 
7.45 2.42 
7.77 2.44 

16.16 
16.35 
15.66 

CO. HC0 

0 
0 

3. 

10.20 
10.22 
10.04 

SO/ 

5.09 
5.08 
5.93 

TDS N0i-N 

13A hot 1950 .03 
27A hot 1988 .02 
27 cool 2000 .02 

.'la 

54.7 
58.6 
57.9 

mg/L 

:72.9 
579.5 
550.5 

CO-} HC03 SOA 

0 522.4 292.5 
0 523.6 292.0 
0 612.6 285.0 

13A hot 
27A hot 
27 cool 

.73 
43 

.38 

Mn 

.11 

.05 

.06 

As 8a 

.002 <.4 

.004. <.d 

.002 S4 

Cd 
mo/L 

Cr Pb 

<.00S <.05 
^.005 <-.05 
*-.005 «-.05 

Ho 

•.005 .0003 
•.005 .0005 
•.005 c0002 

Se 

.002 

.002 

.002 

Aa 

.05 
05 
OS 

<.10 

\10 

13A hot 
27A hot 
27 cool 

Z.n S10? 
na/L 

Hardness Alkalinity 

05 17 
16 
16 

.02 
'.02 
<.Q2 

31.5- 1.27 
90.0 1.31 
92.0 1.12 

510 
511 
502 

9 



M E M O R A N D U M 

November 1 1 , 1980 

TO: Roy Cunniff, PSL 

FROM: Fernando Cadena, CE f 

SUBJECT: Geothermal Well Water Analyses (Cool) 
(NMSU-PG-1) 

Method: Atomic Absorption EDTA Titration 

Sampling Ca' ' Mg^ Na Ca Mg4"1" 
Data (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 
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 HC03 CO- TDS 
Date (mg/l) (mg/l) (mg/l) 
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/l as CaC03 ) (mg/l as CaC03) 
10/24/30 243 505 
7/21/30 246 512 
7/10/80 249 506 

* Using EDTA Titration Results 



Physical Science Laboratory 
BOX 3-PSL, LAS CRUCES, NEW MEXICO 88003 

AREA (505) 522-9100 TWX 910-983-0541 

November 12, 1980 

Subject: Request for approval of temporary surface discharge of geothermal 

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

Dear Mr. Ulvog, 

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

Attached are exhibits which define the probable l i m i t s of the geothfermal 
aquifer, and the location of the current production well NMSU-PG^l. As i s 
shown, the only wells located with i n one mile of the PG-1 are the University 
Center well NMSU-PG-2, and the abandoned NMSU golf course well. The newest 
we l l , NMSU-PG-3, for which a permit application i s pending, w i l l be d r i l l e d 
approximately 1,000 feet North-East of PG-1. Because only these wells are 
involved, request a waiver of the 20-day period defined i n Rule 502. 

The attached p l o t plans (Enclosures 1 and 3) also depict the natural drainage 
system for surface waters i n the v i c i n i t y of PG-1. As i s depicted, natural 
drainage i s 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 i n a large BLM flood control dam approximately 
three miles from the well. From measurements on the ground, the natural 
surface flow channel i s approximately 300 yards (900 feet) from the well to 
NMSU boundary. This i s a key point, because at the tested flow rate of 100-
200 gpm, the surface discharge percolates into the very porous arroyo s o i l 
w i t h i n 600 feet distance from the well. Accordingly, the surface discharge i s 
contained with i n NMSU property. 

water. 



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 i s i n the range of 1500-2000 gpm t o t a l dissolved 
solids everywhere to the East of the dashed l i n e denoting probable aquifer 
l i m i t s . Accordingly, the conclusion i s 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, i t can be determined that the water meets a l l primary water 
standards, and s l i g h t l y exceeds secondary standards for sodium and t o t a l alka
l i n i t y . 

This request i s 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) i n late December 1980. During each t e s t , 
i t i s estimated that 2.2 acre feet of geothermal water w i l l be discharged on 
the surface. I n addition, other tests i n the next year are planned on a twice 
monthly basis for l i m i t e d operation. These tests discharge roughly 0.1 acre 
feet per tes t . We also envision at least two additional 48j-hour flow tests 
during the period January-August, 1981. 

Request expeditious approval of th i s request so as to enable us to complete 
the scheduled tests. I f re-application i s necessary using form G-112, please 
advise. 

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 i n Las Alturas and surrounding area. 
Figure 2, Location of wells with i n 1 mile of the NMSU-PG-1. 
Chemical analysis of geothermal water from NMSU-PG-1. 

Sincerely, 
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M E M O R A N D U M 

November 1 1 , 1980 

TO: Roy Cunniff, PSL 

FROM: Fernando Cadena, CE f . Q. 

SUBJECT: Geothermal Well Water Analyses (Cool) f Q-- ( 

Method: Atomic Absorption EDTA T i t r a t i o n 

Sampling Ca Mg Na Ca Mg 
Date (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 
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 
Date 
10/24/80 6.85 
7/21/80 7.10 
7/16/80 7.15 

HCO3 CO., TDS 
(mg/T) (mg/l) (mg/l) 
616 0 1936 
625 0 1904 
617 0 1913 

Sampling Total Hardness * Total A l k a l i n i t y 
Date (mg/l as CaC03 ) (mg/l as CaC03) 
10/24/80 248 505 
7/21/80 246 512 
7/10/80 249 506 

* Using EDTA T i t r a t i o n Results 

rs 
cc: C. G. Keyes, Jr. 

George Mitch e l l 



NEW MEXICO O I L CONSERVATION COMMISSION 

GEOTHERMAL RESOURCES WELL LOCATION AMD ACREAGE DEDICATION PLAT 

Rom G-102 
10-1-74 

A l t v l l » t a n c t « must b» f rom th • outer bo imr t*M«« ol h . S . c t l o r v ^ 

NMSU - Lokesh Chaturvedi Universi ty Land 
-v/cii r':o. 

NMSU-2 
I I 1 . . H - l 

E 
•*.<>.-ll.in 

35 
T n w n r h l p 

23S 
H-m-.-i 

2E 

Covu-.ly MJJOis/a : 

Dona Ana i ' . i | 1 • t• i-1• - l . - . c l t l o n o l W i l l i 

1500 f««i (mm !(<• North and 1000 f«o West l i n e - ' • 

' . . i r r j L . - ,v~l l . l - . v . 

4100 f t . 
1 ' n d u c t n g f o r m a t ion P o n l : :ed^ A r r e o t ; e : 

. \ c r » s 

1. Outline the acreage dedicatee! to the subject well by colored pencil or haehure marks on the plat below. 

2. If more than one lease is dedicated to the wel l , outline each and identify the ownership thereof (both as to working 
interest tind roynlty). . 1 

3. If more than 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? 

| ) Yes | | No I f answer is "yes" type of consolidation . • 

If answer ia "no ' ' l is t the owners and tract descriptions which have actually been consolidated. (Use reverse side of 
this form if necessary.)- ; , 

No allowable w i l l be assigned to the wel l until a l l interests have been consolidated (by communitization, unitization, 

forced-pooling, or otherwise) or until a non-standard unit, eliminating such interests, has been approved by the Commis-

r i ion . 

-h 

NMSU-2 

M 

K 

~T 

N 0 
Order No. R-4860 

E x h i b i t No. C 

A. 

=f-F 
330 6C0 90 1320 1450 1660 2310 2t*0 SOOO 1500 
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1000 
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CERTIFICATION 

I hereby ctrtify that the /nfor-meilon con-

tained herein it true ond complete to the 

beti of my knowledge ond belief. 

Lokesh Chaturvedi 
Norm 

Assistant Professor 
Posillon 

New Mexico State University 
Company 

Las Cruces, NM 88003-
Dato 

November 14, 1978 

/ hereby certify that tht* v*t// location 

i/iown on this plat was plot red from field 

nofes of acfuo/ surveys mode by me or 

under my supenri«/on, and that the lone 

is trxie aod correct to the best of my 

knowledge and belief. 

Doio Surveyed 

Registered Protesstonai E>.:jtr.e*r 

end/or Land Surveyor 

C e r t i f i c a t e N o . 



EMD 77-2218 

NEW MEXICO STATE UNIVERSITY 

GEOTHERMAL PRODUCTION WELL 

Lokesh Chaturvedi 

January 1981 

New Mexico Ermeirgy Keseairclhi aurnd Bewlopinniemitt Program 

i 



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 Energy I n s t i t u t e 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 GEOTHERMAL PRODUCTION WELL BY LOKESH CHATURVEDI 

1. This re p o r t was w r i t t e n as Chapter 12 of the Technical 

Completion Report f o r the DOE State Coupled D i r e c t Heat Low 

Temperature Geothermal Project. This i s the explanation f o r 

references t o Chapters 10 and 11 on page 2. 

2. Exploratory holes DT-1 and DT-2 (Fig. 1) were o r i g i n a l l y 

named NMSU-DG-2 and NMSU-DG-1 res p e c t i v e l y . In w r i t i n g t h i s r e p o r t 

the author agreed to use New Mexico Energy I n s t i t u t e nomenclature 

of DT-1 and DT-2 f o r the two exploratory geothermal gradient wells 

and PG-1 f o r the f i r s t production geothermal w e l l . The nomenclatur 

i n Appendix A i s the o l d one because i t i s a true copy of the tech

n i c a l s p e c i f i c a t i o n s f o r the production w e l l as d i s t r i b u t e d t o the 

p o t e n t i a l bidders. I n b r i e f , DT-1 = NMSU-DG-2 and DT-2 = NMSU-DG-1 

3. Appendix B contains the l i t h o l o g i c analysis of c u t t i n g s 

from w e l l NMSU-PG-1 down t o 1,000 feet when the t o t a l depth of 

t h i s w e l l i s 860 f e e t . Since DT-1 i s only about 15 feet away from 

PG-1 and the w e l l c u t t i n g s were i d e n t i c a l from the two w e l l s , the 

analysis of c u t t i n g s from DT-1 were used f o r the i n t e r v a l 860 fee t 

to 1,000 fee t i n order t o provide a l i t h o l o g i c section down t o 

1,000 f e e t depth i n one place. 



2 

LOCATION 

The New Mexico State U n i v e r s i t y geothermal production w e l l 
(NMSU-PG-1) i s located at 1,000 f e e t from North l i n e , 500 f e e t 
from East l i n e , Section 27, Township 23S, Range 2E, i n Dona Ana 
County, New Mexico. The w e l l i s located at a ground l e v e l of 
4,163 f e e t above mean sea l e v e l , approximately 1 mile east of 
highway 1-25 i n Las Cruces, New Mexico. The New Mexico State 
U n i v e r s i t y owns the land and the mineral resources under the 
land a t the s i t e of the w e l l . Figure 1 shows the l o c a t i o n of 
the production w e l l PG-1, as w e l l as the two temperature g r a d i 
ent w e l l s , DT-1 and DT-2. 

SITE SELECTION 

The s i t e f o r t h i s w e l l was selected on the basis of elec
t r i c a l r e s i s t i v i t y surveys, shallow gradient w e l l s and two deep 
e x p l o r a t i o n w e l l s , DT-1 and DT-2. The geophysical work leading 
t o the s e l e c t i o n of s i t e f o r t h i s w e l l i s described i n Chapter 
10. The analyses of ge o l o g i c a l and geophysical logs of the two 
deep e x p l o r a t i o n w e l l s are reported i n Chapter 11. The produc
t i o n w e l l (NMSU-PG-1) . was designed on the basis of data contain
ed i n Chapter 11. 

WELL DESIGN 

Figures 2 and 3 summarize the i n t e r p r e t e d subsurface con
d i t i o n s encountered i n we l l s DT-1 and DT-2 r e s p e c t i v e l y . The 
production w e l l (PG-1) was designed to tap the a q u i f e r between 
700 f e e t and 850 f e e t , , as seen i n Figure 2. A copy of the'de
t a i l e d t e c h n i c a l s p e c i f i c a t i o n s f o r the production w e l l i s given 
i n Appendix A. The w e l l was d r i l l e d according t o these s p e c i f i 
cations without any cost c u t t i n g m o d i f i c a t i o n s . 

LOGGING 

L i t h o l o g i c samples ( c u t t i n g s ) were obtained f o r every 10 
fe e t of d r i l l i n g . D e t a i l e d l i t h o l o g i c analysis of these samples 
was performed under a binocular microscope a t 10x-25x magnifica
t i o n . Samples of the source rocks from the Organ Mountains area 
were c o l l e c t e d and the percentage of minerals and rocks found i n 
each sample were determined. Results o f the l i t h o l o g i c analysis 
are given i n Appendix B. A s u i t e of geophysical logs, c o n s i s t 
i n g of E l e c t r i c a l R e s i s t i v i t y , Spontaneous P o t e n t i a l , Gamma Ray 
and Neutron was run soon a f t e r the hole was d r i l l e d . These logs 
are included i n Appendix C. The decision t o i n s t a l l p e r f o r a t e d 
pipe from 700 f e e t - to 850 f e e t depth was made on the basis o f 
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these logs. The temperature of the d r i l l i n g f l u i d at the well 
head was continuously recorded during d r i l l i n g of the production 
well. A pl o t of mud temperature versus the depth of d r i l l i n g i s 
shown i n figure 4. 

WELL DEVELOPMENT 

The well was developed by baili n g the water for 24 hours. 
A 70 gallon bailer brought out water at 55°c (131°F). From 
preliminary indications, i t i s anticipated that the well should 
be able to supply about 200 gallons per minute water at approxi
mately 60°c (140°F) temperature. 
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INTERPRETED SUBSURFACE CONDITIONS BASED ON ALL LOGS 
DEPTH 
(FEET) 

GRAPHIC j 
LOG 1 DESCRIPTION 

O 

5o 

IOO 

/EO 

200 

2SO 

3CO 

3SO 

400 

450 

£00 

550 

COO 

C50 

70 O 

7EO 

8CO 

SSO 

<Roo 

<?50 

/ooo 

7... y . VC?=Q \ j . 

SAND AMD GRAVEL. ROUNDED TO SU3POONDEO GRAVEL 
P/ECES CONS/ST OF OUARTZ, FELDSPARS, PPYOL/TE. 
ASPFLOsY TOFFS, A YAR/ETY OF IG/JEQUS POCKS, ETC. 
P/OP PES/ST/V/TV. UU/FGP// CAL/PER W/FP MP/CP 
PLUCTUAT/O.K/S, UA//FCP/st GAMMA PAY AAJD 
UYJ/FO/P/H LD'/V POROS/TY DE/JS/L OG Ak/D /JEUTRCU. 
PPOBA3LV SAAJTA PR GROUP 3AS//J F/LL . DPV. 
ABOVE TTYE y/ATcP FABLE . 

O 

5o 

IOO 

/EO 

200 

2SO 

3CO 

3SO 

400 

450 

£00 

550 

COO 

C50 

70 O 

7EO 

8CO 

SSO 

<Roo 

<?50 

/ooo 

^f0pg^:[o?ffi££^ WATER TASLE CLEARLY INDICATED SY ALL LOGS AT ZIEFT SELOY/ 
- " SURFACE. FROM EGS AT DOWN TO ABOUT 4 20 FT THERE APPEAR TO 3E 
>^^^°'£f^3>] LAYERS CF SAW AMD GRAVEL ALTERNATING WW LAYERS OF CLAY. LOW 
•c :riZ'A c n -J<c. ARES/STT//TY, CAVED ZONES, FLUCTUATING GAMMA RAY, P/OP 
— . p.- rA PCROS/TY VALUES L/TPCLO&Y ALL /NO/GATE FP/S 

O 

5o 

IOO 

/EO 

200 

2SO 

3CO 

3SO 

400 

450 

£00 

550 

COO 

C50 

70 O 

7EO 

8CO 

SSO 

<Roo 

<?50 

/ooo 

•y.ii^ij?/;. ?.r:-~T;'r-i•^i-^.-'^.Jf-

BETWEEN 420AND 4 SO FT 3SLOW SURFACE DO'A/A/ TO 
7ZOPF, TPEPE /S A ZOAJE OP SU3AAJGULAP TO 
SUEPOOAJDED PPAGA/IEAJTS OF PPPOL /T£, RPYOL/T/C 
ASP'PLOW'TOFP, A A/DE57 TE ANO ANOES/FE ASP FLO1// 
TUFP -APPROX. '/*. /A/CP D/A/sfETEP P/ECES OP P/AJER. 
UA//FOP A/I RES/Sr/Y/ry AAJD P/GP GAMMA PAY POP 
pp/s ZOAJE. 

O 

5o 

IOO 

/EO 

200 

2SO 

3CO 

3SO 

400 

450 

£00 

550 

COO 

C50 

70 O 

7EO 

8CO 

SSO 

<Roo 

<?50 

/ooo 

* *" ' * 9 *• *. •• V- '*•-"."'* 

•.V-v /'.*. - v'-'*-'---T- * -

FPOM 720PF TO SEoFF, FPERE APE ORR^EL AND 
SA/JD OF MORE PErZPOGEY/ECUS COA4POS/F/OAF ///PP 
SOME FLATTENED, POUAJDED GRAVELS OP ANDES/TE. 

O 

5o 

IOO 

/EO 

200 

2SO 

3CO 

3SO 

400 

450 

£00 

550 

COO 

C50 

70 O 

7EO 

8CO 

SSO 

<Roo 

<?50 

/ooo 

WM£S&&£?MM SSOAT ro rpE sorrow opr/YE WELL, FAZE ZOAJE 
^^Sj^0/-0S^ /S CPARAOTSR/2ED 8Y </ZRY U/U/FCRM PROF/LES OF 

AtES/sr/y/ry, <SAMMA RAY, A/EC/TRO/J FAYD 0£A/S/too. 
'•^•f^F^^^'J^X L/TPCLOOY SAWS F/AJE OP/A^S OF RPYOL/TE AAJD M/.LOR 
'i^P^R^^S^Z^AMOUAJTS OF OUARTS, FELDSPARS, EPS. 

F i g . 2 '• I n t e r p r e t e d Subsurface Condi t ions i n DT-1 
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INTERPRETED SUBSURFACE CONDITIONS BASED ON ALL LOGS 

DEPTH 
(FEET! 

GRAPHiC 
LOG DESCRIPTION 

o 

so 

IOO 

ISO 

zoo 

250 

30O 

3SO 

AOO 

4SO 

500 

550 

OOO 

6,50 

7CO 

ISO 

soo 

RSO 

Q.oo 

9SO 

/OOO 

/OSO 

//OO 

//so 

!200 

SAND AND GRAVEL . ROUNDED To SUBROUAJDED 
GRAVEL PIECES CONSIST OF QUART2, FELDSPARS, 
RNYOL/TE, ASP PLO'A/TURPS, VAR/ETV CF IGNEOOS 
ROCRS, EFC. PROEA3L Y SANTA PE GROUP BAS/N 
F/LL. DRV. ABOVE TPS WATER TABLE. 

o 

so 

IOO 

ISO 

zoo 

250 

30O 

3SO 

AOO 

4SO 

500 

550 

OOO 

6,50 

7CO 

ISO 

soo 

RSO 

Q.oo 

9SO 

/OOO 

/OSO 

//OO 

//so 

!200 

^*XS7p-!Oc WATER TABLE AT 20,3 RT. 3ETY/EEAI Z6-SFT. AND 
ASOFT., TPE SECTION CONSISTS OF LAYERS OP SAND, 
GRAVEL AND CLAY W/TP L/TPOLOO/O RER PES EN TA TJON 
OF RRYOL/TE, OTPER IGNEOUS ROCXS AND LIMESTONE 
(?). ASSOCIATED SAAJD IS IAJVAPIA3LY CALCAREOUS. 
SATURATED SANTA FE GROUP BASIN RILL. 

o 

so 

IOO 

ISO 

zoo 

250 

30O 

3SO 

AOO 

4SO 

500 

550 

OOO 

6,50 

7CO 

ISO 

soo 

RSO 

Q.oo 

9SO 

/OOO 

/OSO 

//OO 

//so 

!200 

q0&0W*$&£§ FROM 45CRT. TO A 3COT 770RT., ALL LOOS SHOW A 
WM0W^0^M VERY UN/FORM SECT/ON. GUTT/AJGS FROM DRILL WO 
^ ^ S ^ ^ ^ & V/ELD A/JOOLAR FO SU3ANGULAR FRAGMENTS W/FP 
M^i0M^-0^M AN AVERAGE OR fr "D/A /AEFER OR FW£R. L/TPOLOGY 
^ & & 0 $ ^ ^ S ^ COAJS/SrS OF ALMOST ICC<7o R/FYOC/r/C ROCK 

AGMENFS} WPICP SOMEF/MES SHOW 3ANDED 
PPP^M^&^YRA TURR REA 7ORES AND SO//IE PIECES APPEAR GREY ISP 
^%&?W^k&&$k LIRE A/JDESITIC ROCK. TS /FR RAAJGL DM SPATE 
^^:Fm^F-:YW^v.D£ROS/r OP PR AO TOPED RPYOL/F/C PLOWR 

o 

so 

IOO 

ISO 

zoo 

250 

30O 

3SO 

AOO 

4SO 

500 

550 

OOO 

6,50 

7CO 

ISO 

soo 

RSO 

Q.oo 

9SO 

/OOO 

/OSO 

//OO 

//so 

!200 

'•••A?'* 
LENSES OP SAND AND GRAVEL, COURSE SAND ANO CLAY 
CONS/ST/NG OP MORE PEFEPOGEAJEOOS L/TPOLOGY 
TPAN ABOVE. PROBABLY OONPA/N'S WATER?. 

o 

so 

IOO 

ISO 

zoo 

250 

30O 

3SO 

AOO 

4SO 

500 

550 

OOO 

6,50 

7CO 

ISO 

soo 

RSO 

Q.oo 

9SO 

/OOO 

/OSO 

//OO 

//so 

!200 

jV; -V_S-7- 'R --*vvr',''.'̂ j 

v ' • ' - • . •' -* .'—* — f —' •' -~ 

L/FPOLOOVAND TEXTURE VERY SIMILAR T<0 TPE <ZSO-
770PF ZOAJE. RESISTIVITY, GAMMA PA YJ CO/A REVS A TED 
MEUTROAJ AAJD COMPENSATED DENS/LOS VERY 
S/M/LAP FO FAYE ABOVE ZOsYE PS WELL . CAL/PEP 
SNOWS RUGGRO WALL COND/T/ONS. A T 9SOFT NERVY 
MUD LOSS WAS ENCOUAJ TEPED. PE 3/S F/WFY SPOWS 
A LOW RES/SF/y/FY LAYER? APD NEOFPON AND 
DEAJS/LOG SNOW A PIGP POPOS/FY ZOAJE ABOUT 5 FT. 
POSS/3L Y A FRACTURED ZOAJE W/FP AY OF WA TER. 

F i g . 3 I n t e r p r e t e d Subsurface Condi t ions i n DT-2 
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N LW M_X 1 CO STA li- UN i V r.uS i i i 
Las Cruces, New Mexico 

SECTION" I 

NOTICE TO BIDDERS 

New Mexico State University, an Equal Employment Employer, requests 
bids for d r i l l i n g a hot water production w e l l about 2 miles east of 
the New Mexico State University campus i n Las Cruces, New Mexico. 

Bids w i l l be opened at , ___» 1979, 
i n the o f f i c e of the Director of Purchasing at the main campus of 
New Mexico State University i n Las Cruces, New Mexico. Bids not 
received by opening time w i l l be returned unopened. 

The s i t e 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 C i v i l Engineering (Telephone: (505) 646-3233), or Dr. Harry Beyer, 
Consultant to-the New Mexico Energy I n s t i t u t e (Telephone: (505) 646-2493). 

I f the bid amount exceeds $20,000 a 3id Bond payable to New Mexico 
State University i n an amount of not less than 5% of the largest 
possible t o t a l bid submitted must accompany each bid as a guaran
tee that, i f awarded the bid, the bidder w i l l enter into a contract 
w i t h the University. -If successful, -the vendor-will'be required to 
submit a 100%-Performance-Bond payable-to New Mexico-State Univer
s i t y to guarantee that the yendor w i l l promptly commence and complete 
a l l work as called f o r i n these specifications. Reference i s made 
to the Public Works Act 6-6-11 where the Owner i s required to ob
t a i n a bond on the work i n excess of $500. I f the bid amount i s 
over $20,000, the 100% Performance Bond w i l l take the place of t h i s 
Surety Bond. I f the amount i s under $20,000, no 5% Bid Bond w i l l 
be required, and the 100% Performance Bond w i l l be substituted with 
a 50% Surety Bond. (A personal surety i n the form of a check -
cashiers or personal 0 may be substituted for the Bond, but must 
be i n the amount of 100% of the bid instead of 50%) . 

6-6-11. Bonds of public contractors—Sureties.—ITnenever any con
tract shall be entered into with the state or any county, municipal
ity, district department board, or public corporation thereof, for 
the construction, alteration, improvzme-at or repair of any public 
building, structure or highway, or for any public work the contract 
price for which exceeds five hundred dollars ($500), the contractor -
shall, before beginning work thereunder, furnish a bond executed 
by the contractor and some surety cc~rpa*y authorized to do business 
in the state, or any suitable sureties to be approved by the state 
board of finance iri an amount equal to f i f t y percent (50Z) of the 
contract price, conditioned for the performance and completion of 
such contract according to its terms, compliance with all require
ments of law, and the payments as t'r.ey become due of all just claims 
for labor performed, and materials cz-'.d supplies furnished, upon or 
for the work under said contract, wkethsr said labor be performed, 
and said materials and supplies be fysr.ished under the original con-



10 

traat or under any subcontract. The said bond shall be in form as 
approved by the attorney general, district attorney, or attorney for 
the obligee in said contract and as to sureties subject to approval 
of the authorities letting the contract. Personal sureties may be 
accepted i f the authorities letting the contract so determine, but 
in such case the amount of the bond shall be the full contract price 
and the sureties shall j u s t i f y under oath in amounts above liabili
ties and exemptions aggregating double the amount of the bond. 

The New Mexico State U n i v e r s i t y reserves the r i g h t t o r e j e c t any or 
a l l bids and to waive any or a l l f o r m a l i t i e s . 

Should any doubt or questions a r i s e r e s p e c t i n g the t r u e meaning of these 
s p e c i f i c a t i o n s , reference s h a l l be made t o the Owner's Representative, 
whose d e c i s i o n thereon s h a l l be f i n a l : Dr. Lokesh Chaturvedi, C i v i l 
Engineering Department, New Mexico State U n i v e r s i t y , Las Cruces, N.M. 
(Telephone: (505) 646-3233), or Dr. Harry Beyer, New Mexico Energy 
I n s t i t u t e , New Mexico State U n i v e r s i t y , Las Cruces, N.M. (Telephone: 
(505) 646-2493). 

Bidders are r e q u i r e d t o i n f o r m themselves f u l l y of t h e c o n d i t i o n s . 
r e l a t i n g to the l o c a t i o n s and labor r e q u i r e d -for : the execution of 
t h i s work. 

A t t e n t i o n i s c a l l e d to the f a c t t h a t the i n c l u s i o n of a schedule pf 
minimum wages to be paid employees engaged i n work under t h i s c o n t r a c t 
does not r e l i e v e the Contractor from compliance w i t h any State Wage 
Law of any M u n i c i p a l i t y , and must pay not less than the rates l e g a l l y 
p r e s c r i b e d or as set f o r t h h e r e i n , whichever i s higher. The wage 
ra t e s s h a l l only be a p p l i c a b l e i f the proposal i s over Two Thousand 
D o l l a r s ($2,000). 

I n case of a d i f f e r e n c e i n w r i t t e n words and f i g u r e s i n a proposal, 
the amount s t a t e d i n w r i t t e n words s h a l l govern. I t i s the Bidder's 
r e s p o n s i b i l i t y to d e l i v e r i t s b i d proposals at the proper time t o 
the proper place. The mere f a c t t h a t a b i d proposal was dispatched 
w i l l not be considered. The Bidder must have the proposal a c t u a l l y 
d e l i v e r e d . 

A l l b i d proposals must be made upon the blank form of tha Proposal 
attached hereto and should give the p r i c e by l o t number f o r the work, 
both i n w r i t t e n words and f i g u r e s , and muse be signed and acknowledged 
by the Bidder, i n accordance w i t h the d i r e c t i o n s i n the Proposal. I n 
order to insure c o n s i d e r a t i o n , the Proposal should be enclosed i n a 
r e t u r n envelope, marked, "Proposal, Do Not Open U n t i l ," 
and addressed t o the D i r e c t o r of Purchasing, New Mexico State Univer
s i t y , Las Cruces, Nav; Mexico. 

W i t h i n 30 days a f t e r the opening of the Proposals, the Owner w i l l act 
upon them. The acceptance of the Proposal w i l l be a n o t i c e i n w r i t 
ing signed by a duly authorised representativeo£ the Owner, and no 
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a c t o f the Owner s h a l l c o n s t i t u t e the acceptance o f a proposal. 

The r i g h t s and o b l i g a t i o n s provided f o r i n the Contra c t s h a l l become 
e f f e c t i v e and b i n d i n g upon the p a r t i e s o n l y w i t h i t s f o r m a l execu
t i o n by b o t h p a r t i e s . 

I n the event t h a t New Mexico State U n i v e r s i t y employs a t t o r n e y s or 
i n c u r s o t h e r expenses i t may deem necessary t o p r o t e c t or enforce 
i t s r i g h t s under t h i s c o n t r a c t , the other p a r t y must agree t o pay 
the a t t o r n e y ' s fees and expenses so i n c u r r e d by New Mexico State U n i 
v e r s i t y . 

The c o n t r a c t o r must be w i l l i n g to sign a c o n t r a c t f o r the s p e c i f i c a t i o n s 
or o p t i o n selected by the u n i v e r s i t y by September 24, 1979. Preference 
w i l l be given t o co n t r a c t o r s who can guarantee to complete the job w i t h i n 
60 days of s i g n i n g the c o n t r a c t . 
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SECTION I I 

TECHNICAL SPECIFICATIONS 

AND INFORMATION FOR BIDDERS 

General description 

These specifications are for d r i l l i n g a hot water production w e l l 

east of the NMSU campus, about 1 mile east of Interstate 25. An 

approximate description of the job i s : 

1. d r i l l a 17-inch hole to 850 f t 

2. run a s t r i n g of 100 f t of 10-Inch screen and 750 f t of 

10-inch casing 

3. set a cement plug i n the bottom of the hole 

4. gravel pack 150 f t , and sand pack 30 f t of the 3-inch annular 

space 

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

surface. 

Location 

The w e l l i s to be d r i l l e d on New Mexico State University land east 

of the campus. The s i t e w i l l be near well NMSU-DG-2 shown i n Figure 1, 

and i s accessible by about one mile of d i r t road. Bidders w i l l be held 

as having examined the d r i l l i n g s i t e i n order to acquaint themselves 

with the conditions of the roads and t e r r a i n . I f road grading or 

clearing is necessary, the bidder s h a l l n o t i f y the university i n w r i t i n g 

at the time of submission of the b i d . 
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Local Conditions and Geology 

Figures 2 and 3 give interpreted logging and l i t h o l o g i c data for 

we l l NMSU-DG-2. The data f o r w e l l NMSU-DG-1 are nearly i d e n t i c a l . The 

actual logs, cutting samples, and information for estimating penetration 

rate, can be seen by contacting Dr. Lokesh Chaturvedi, Department of 

C i v i l 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 f t . Well NMSU-DG-1 reaches a maximum 

temperature of 51°C (123°F) at a depth of 525 f t , and displays lower 

temperatures on down to TD at 1200 f t . 

This information Is given as a guide to the d r i l l e r , however geo

logic conditions at the s i t e are not guaranteed by the university. 

Equipment and Personnel to be Furnished by the Contractor 

The contractor s h a l l provide the necessary rotary d r i l l i n g r i g , a l l 

tools, equipment, accessories, water, mud, power, b i t s , l i g h t i n g , w e l l 

casing, screen, cement, gravel, sand, and experienced personnel necessary 

to conduct without d i f f i c u l t y the d r i l l i n g , casing, and cementing opera

tion described i n these specifications. 

Equipment and Personnel to be Furnished by the University 

Samples of d r i l l cuttings w i l l be obtained at 10-ft intervals by 

university personnel, and w i l l be put i n containers supplied by the 

university. 

Geophysical logging of the hole before casing is run w i l l 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 

o 

60 

IOO 

/so 

200 

250 

30O 

3SO 

400 

4SO 

600 

£50 

Coo 

&SO 

IOO 

7SO 

800 

8SO 

<ROO 

950 

/OOO 

P, ,'.c- yw-.o'.V.<»•"_> *o 
S.-W-? ^3/(y_3 GRAVEL. ROUAJDED TO SOB RO OA/DEO GRAVEL 
R/ECES CONS/ST OF OUARTZ, FELDSPARS, RPYOL/TE. 
ASP PLOW rOFFS, A VAR/ETY OR /OA/SOUS ROCKS, ETC. 
AJ/GP RES/Sr/V/TY. UAJ/RO/RM CAL/RER W/TP M/NCR 
EL UCTUA r/OAJS, OAJ/FOP/SR OA MM A RA V A /JD 
UAJ/FORM LOW ROROS/TY DEAJS/L OG AND A/EL/FRO JJ: 
PROBABLY SAL/FA PE GPO OR BAS//J R/LL . DRY. 
ABOVE 77-/E WAT£R? FABLE. 

o 

60 

IOO 

/so 

200 

250 

30O 

3SO 

400 

4SO 

600 

£50 

Coo 

&SO 

IOO 

7SO 

800 

8SO 

<ROO 

950 

/OOO 

WATER TASLE CLEARLY INDICATED SY ALL LDCS AT ZLSFF BELOW 
SURFACE. FROM EGS FT. DOWN TO ABOUT A-ZOFF TRERE APPEAR TO 3E 
LAYERS OF SAND AK1D GRAVEL ALTERNAT/NG W/TP LAYERS OF CLAY. LOW 
RES/ST/V/TY, CAVED ZONES, FLUCTUATING CAM MA RAY, A/AGP 
POROS/TY VALUES AND L/FPOLOOY ALL /NDICATE TR//S. 

o 

60 

IOO 

/so 

200 

250 

30O 

3SO 

400 

4SO 

600 

£50 

Coo 

&SO 

IOO 

7SO 

800 

8SO 

<ROO 

950 

/OOO 

:l^HE^Ap^<^^r. BETWEEN 4ZO AND 4SOPF. BELOW SURFACE DOlrVAj FO 
7ZOPF, FPEPE /S A ZOAJE OP SO3A AJGULAR FO 
SUBROUAJDED PR A GMEU TS OP R AY VOL /FE, RPYCL/T/C 
ASP PLOW TORR, AAJDES/TE AAJD ANOES/FE ASPPLOW 
TUPP -APPROX. '/4. /NOP D/AWfEFER R/ECES OP P/NER. 
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Fig. 2. Interpreted composite log of NMSU-DG-2 
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N M S U - O G - 2 (NMSU DEEP GEOTHERMAL WELL NO.2) 
LOCATION: 1000'+ FNL, 500'+ FEL, SEC. 2T, VHP. 23S , RZE 

DONA ANA COUNTY, NEW MEXICO 
GROUNO LEVEL: 4163 FEET A80VE MEAN SEA LEVEL 
BIT SIZE'- 5-1 /8 INCHES 
OATE LOGGED: 1-4-1979 

DEPTH 
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Fig. 3. Summary of all Togs for NMSU-DG-2 
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The contractor w i l l cooperate with the university i n obtaining 

cuttings and performing logging. 

Technical Specifications 

1. Bore hole. The target production horizon i s shown i n Figure 2 

between about 720 and 850 feet. Tne hole s h a l l be d r i l l e d to a depth 

of 850 f t . I f the analysis of d r i l l ' c u t t i n g s at t h i s point indicates 

that the hole should be deeper to reach the bottom of this horizon, the 

university w i l l pay the bid price per foot f o r any extra hole. I t i s 

not contemplated at this time to go more than 950 feet TD. 

The diameter of the hole s h a l l be such that a f t e r 10-in minimum 

I.D. casing is i n s t a l l e d the annular space a l l around the casing s h a l l be 

at least 3 inches wide. Thus, the minimum hole diameter shall be 16 3/4 

inches. 

The contractor should bear i n mind that the university requires a 

hole s u f f i c i e n t l y s t r a i g h t and plumb that casing can be properly i n s t a l l e d 

and gravel packed a l l around, that tools and bailers can be run freely to 

the bottom of the hole, and that a downhole pump with 300 gpm capability 

can be i n s t a l l e d and operated at a depth of 450 feet. 

2. Casing. The casing s h a l l have a minimum inside diameter of 

10 inches, and s h a l l be Schedule 40 (e.g., for 10-in I.D. pipe: 10.750 

inches O.D., 40.48 ///foot, 0.365-inch wall thickness) new steel pipe, 

e l e c t r i c welded or seamless, with m i l l ends machined and beveled for welding 

I t is anticipated that about 750 feet of t h i s blank casing w i l l be i n s t a l l e d 
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The screen s h a l l be the same type of pipe as the casing, with slots 

added. The length, width, and spacing of the slots s h a l l be determined 

by the university and the contractor based upon analysis of the d r i l l 

cuttings. Centering guides s h a l l be secured at the top, bottom, and at 

about 35-ft intervals along the screen assembly. At each of these 

locations three guides w i l l be attached, spaced at 120 degrees around 

the circumference of the screen. Each guide s h a l l 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 w i l l be determined by the university and 

the contractor based upon the geopnysical logs. I t i s anticipated that 

about 100 feet of hole w i l l be screened. 

The casing and/or screen s h a l l be welded together by the metallic arc 

process u t i l i z i n g d i r e c t current, and i s subject to approval by the univer

s i t y representative. A l l sections must be accurately aligned before weldin 

The casing ends sh a l l be uniform, beveled, and butt welded u t i l i z i n g at 

least three separate passes of the arc welder. Between each welding pass, 

the deposition of slag and scale w i l l be removed. The Contractor may 

u t i l i z e reinforcement straps i f necessary. The Contractor s h a l l guarantee 

a l l welds to at least 75 percent of the ultimate strength of the casing 

tensile strength, and s h a l l be responsible for a l l dama'ge or costs r e s u l t i n 

from f a i l u r e of the weld or casing during construction of the w e l l . 

3. Bottom hole plug. A cement mix designed to harden i n 24 hours 

sh a l l be emplaced at the bottom of the hole to form a plug which i s the 

f u l l width of the hole and about 3-ft high. The casing s t r i n g w i l l be 

hanging i n the hole so that i t s bottom end w i l l be partly embedded i n the 
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cement plug. A l l down-hole operations w i l l cease for 24 hours to allow 

time for the cement to harden. 

At a l a t e r date the w e l l may be d r i l l e d deeper. The purpose of 

the cement plug i s to prevent the gravel packing from f a l l i n g down 

any new hole that is d r i l l e d . 

4. Gravel and Sand Packing. From the bottom of the hole to 50 feet 

above the top of the screen (approximately 150 f t ) the annular space 

between the casing and the w e l l bore s h a l l 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 d r i l l 

cuttings. The gravel s h a l l contain l i t t l e or no calcareous or organic 

material, such as limestone, s h e l l fragments, wood fragments, or l i g n i t e , 

and s h a l l be acceptable to the university representative. For the next 

30 feet above the gravel the annular space s h a l l be packed with medium to 

coarse sand to prevent the intrusion of cement into the gravel packed 

production zone. 

Prior to placement of gravel, a l l d r i l l i n g f l u i d i n the hole s h a l l be 

thinned and conditioned to f a c i l i t a t e placement and settlement of the gravel 

The contractor s h a l l pay p a r t i c u l a r attention to mud weight and s h a l l 

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 hack 

as the gravel or sand le v e l rises i n the annular space outside the screen 

assembly or casing. I f gravel or sand is placed i n the annular space at 

the surface of the ground, the casing s h a l l be sealed to prevent mud 
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from flowing up the inside of the casing; i f t h i s i s not done, a i r could 

be introduced into the annular space, which might res u l t i n caving. 

The contractor s h a l l 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 w i l l 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 w i l l be allowed to harden for 24 hours before additional 

cementing is undertaken. Then the rest of the annular space shall be 

f i l l e d to the surface with neat cement using a grout pipe or other method 

acceptable to the university representative. 

6. Development. The well w i l l be developed u n t i l i t is cleaned of 

sand. I t w i l l be bailed for eight hours, or u n t i l a good water sample 

can be obtained. 

Inspection 

A l l casing and screen w i l l be inspected by the university represen

t a t i v e before i t is placed i n the hole. 

Final Site Condition 

Tne contractor w i l l leave the top of the casing 4 feet above the 

ground level with a plate welded to the top. 
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The w e l l s i t e w i l l be l e f t clean and a l l t o o l s and t r a s h removed 

from the w e l l s i t e when the c o n t r a c t o r removes the r i g . 

D r i l l e r s Logs 

The d r i l l e r s h a l l keep a l o g i n d i c a t i n g time, depth ( i f r e l e v a n t ) , 

s i g n i f i c a n t a c t i v i t i e s performed, o b s e r v a t i o n s , e t c . A copy of t h i s 

l o g w i l l be s u p p l i e d t o the u n i v e r s i t y . 

Possible Cost-Cutting M o d i f i c a t i o n s t o the Technical S p e c i f i c a t i o n s 

As a r e s u l t of f i n a n c i a l c o n s i d e r a t i o n s the u n i v e r s i t y may have 

to m o d i f y - o r - e l i m i n a t e some items from t h e . t e c h n i c a L i s p e c i f I c a t i o n s 

given above. The m o d i f i c a t i o n s might reduce the p o s s i b i l i t y of d r i l l i n g 

the w e l l deeper a t a l a t e r date, or might reduce p r o d u c t i v i t y . . 

Option A 

1. Bore h o l e . (Same as above.) 

2. Casing. (Same as above.) 

3. Bottom hole p l u g . Instead of emplacing a cement p l u g a t the 

bottom of the h o l e , a cement p l u g w i l l be allowed to harden i n the 

bottom 2 f e e t of the bottom j o i n t o f screen on casing b e f o r e i t i s lowered 

i n t o the hole. (Tnis w i l l e l i m i n a t e r i g standby time w a i t i n g f o r the 

cement t o harden.) 

4. Gravel and sand packing. (Same as above.) 

5. Cementing. Same procedure as above w i t h the exception t h a t 

cement w i l l extend f o r only 200 f e e t above the sand packing. The r e s t 

of the annular space, from about 470 f e e t t o the s u r f a c e , w i l l be f i l l e d 

w i t h d r i l l c u t t i n g s 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 i n Option A.) 

4. Gravel packing. Gravel packing w i l l be performed, as described 

above, to 50 feet above the top of the screen. However, no sand packing 

w i l l be done. 

5. No cementing w i l l be done. Instead, the annular space from 

the top of the gravel (at about 700 feet) to the surface w i l l be f i l l e d 

w i t h d r i l l cuttings and heavy mud. 

6. Development. (Same as above.) 

Option C 

For t h i s option no gravel packing of the production zone w i l l be 

attempted, so a smaller diameter bore hole can be d r i l l e d . 

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 s h a l l be such that 10-inch I.D. casing 

(10.75-in O.D.) can be inserted to TD, and a grouting pipe can be inserted 

In the annular space to a depth of 250 feet. I t may be advantageous to 

run the grouting pipe i n t o the hole before the casing. 

2. Casing. (Same as above.) 

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

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

to the surface, a bonnet w i l l be attached to the casing to prevent cement 
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penetration below t h i s depth. About 20—40 feet of sand packing material 

w i l l be placed i n the annular space on top of the bonnet, and then 

about two barrels of cement w i l l be emplaced on the sand using the grouting 

pipe to form a cement plug. This plug w i l l be allowed to harden f o r 

24 hours. 

5. Cementing. The annular space from 250 feet to the surface 

w i l l be cemented using the grouting pipe. 

6. Development. The w e l l w i l l be developed f o r eight hours or 

tore u n t i l a good water sample can be obtained. This may require the 

use of a sand pump or suction-type b a i l e r . 
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SECTION I I I 

BID FORM 

Place: 

Date : 

Project No: 

Proposal of 
(Hereinafter called Bidder) a corporation, partnership, or an i n d i v i d u a l . 

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

Gentlemen: 

The Bidder, i n compliance with your i n v i t a t i o n for bids for d r i l l i n g a war-
water production w e l l on New Mexico State University land east of the campus 
in Las "Cruces, New Mexico, having examined the specifications and the s i t e of 
the proposed-work, and-- being _ a _ i l i a r - w i t h • a l l of-the" conditions surrounding" 
the construction of the proposed project including the a v a i l a b i l i t y of mater
i a l s , equipment and labor, hereby proposes to furnish a l l materials, equipment, 
labor, and supplies and to complete the project at the prices stated below. 
These prices are to cover a l l expenses incurred i n performing the work, including 
taxes, as required i n the specifications. 

UNIT PRICES: For changing quantities of work items from those indicated by 
.the contract specifications, upon w r i t t e n instructions from the university 
representative, the following unit prices s h a l l p r e v a i l . These unit prices 
shall include a l l materials, labor, and equipment to cover the finished work 
of the several kinds called for. 

F u l l program described i n complete technical specifications 

BID LOT QUANTITY DESCRIPTION UNIT PRICE TOTAL PRICE 
ffl 1 Mobilization, demobilization, clean

up 
i t ! 850 f t . D r i l l w e l l bore 

#3 4 hours Standby time during logging, etc. 

ith 100 f t . Set screen 

it5 750 f t . Set casing 

if6 1 Set bottom hole cement plug 

i f l 180 f t . Gravel and sand pack annular space 

it8 670 f t . Cement annular space 

H9 8 hours Develop and clean out well 

$ $ 
$ $ 

$ s 
$ $ 

$ $ 

$ s 
$ $ 

$ $ 

$ $ 

Bidder agrees to perform a l l work described i n these specifications for the sum stated 

H ) 
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OPTION A 

BID LOT 
iti 

n 
#3 

U 

#5 

it 6 

iti 

it8 

QUANTITY 
1 

850 f t . 

4 hours 

100 f t . 

750 f t . 

180 f t . 

200 f t . 

8 hours 

DESCRIPTION UNIT PRICE 
Mobilization, demobilization, 

cleanup 

D r i l l w e l l bore 

Standby time during logging, etc. 
Set screen with cement plug 

already i n bottom j o i n t 

Set casing 

Gravel and sand pack annular space $ 

Cement annular space $_ 

Develop and clean out w e l l S_ 

TOTAL PRICE 

$ 

$ 

Bidder .agrees to perform, a l l work. described-in..the Option A specifications f o r the 
sum stated: 

'$( 

OPTION B 

BID LOT QUANTITY 
i t i 1 

DESCRIPTION 

#2 

it3 

#4 

its 

ite 

tn 

850 f t . 

4 hours 

100 f t . 

750 f t . 

150 f t . 

8 hours 

M o b i l i z a t i o n , - d e m o b i l i z a t i o n , 

cleanup 

D r i l l w e l l bore 

Standby time during logging, etc. 
Set screen with cement plug 

already i n bottom j o i n t 

Set casing 

Gravel pack annular space 

Develop and clean:out w e l l 

UNIT PRICE 

$ 

$ 

$ 

TOTAL PRICE 

$ 

$ 

$ 

Bidder agrees to perform a i l work described i n the Option B specifications for the 
sum stated: 

S( 
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OPTION C 

BID LOT QUANTITY DESCRIPTION 

#1 1 Mobilization, demobilization, cleanup 

#2 850 f t - D r i l l w e l l bore 

#3 4 hours Standby time during logging, etc. 

#4 100 f t . Set screen with cement plug already 
i n bottom j o i n t 

#5 750 f t . Set casing 

#6 1 Bonnet, i n s t a l l e d i n annulus with 
sand packing and cement plug at 

250 f t . 

#7 "250 f t . Cement annular space 

//8 8 hours Develop and clean out well 

UNIT PRICE TOTAL PRICE 
$ $ 

$ $ 

$ $ 

$ 

$ $ 

$ $ 

$ $ 

$ .$ 

Bidder agrees to perform a l l work described--in-Option C specifications for the 
sum stated: 

$( 

ADDRESS OF FIRM: RESPECTFULLY SUBMITTED: 

BY: 

DATE: TITLE: 

NEW MEXICO CONTRACTORS LICENSE NUMBER: 



Appendix B 

Lithologic Analysis of Cuttings 
From Well NMSU - PG-1 
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Appendix C 
Geophysical Logs for Well NMSU - PG-1 



38 

r-

E
Q

U
IP

M
E

N
T

 D
A

T
A

 

1 

1 
-

r-

E
Q

U
IP

M
E

N
T

 D
A

T
A

 

3 3 ; 
< 

l-l. 
i " * 
t 

I i 
1 « 
| 5 

' 1 
• I ! 

i 

.Cue 
'< N 5 

E
Q

U
IP

M
E

N
T

 D
A

T
A

 

j . i iY1*CJ-a 3 -

s ai^ctcigeS! 
! I ! I ±l 

! j 

" H '-1 

.Cue 
'< N 5 

E
Q

U
IP

M
E

N
T

 D
A

T
A

 

1 
1 

i 1 1 1 1 
1, 

1 
1 i i 1 I 1 I 5 

i 
IS 

E
Q

U
IP

M
E

N
T

 D
A

T
A

 

1-1 ' 1 

i 1 1 1 1 
1, 

1 
1 i i 1 I 1 I 5 

i 
IS 

E
Q

U
IP

M
E

N
T

 D
A

T
A

 

i 

ah 
I 

3 

1 1 2 -
i 

1 i 1 ! i i j i 

r; 

3 ! I i 
IS 

E
Q

U
IP

M
E

N
T

 D
A

T
A

 

a 
3 

5 

s 5 1 1 
5 ^ 

a 

1 
1 

3 
9 i 

3 

5 
| 5 £ 

a 
• 

! 

III 
| ; 
5 ' 

3 

3 

: 
X 

i 
c 
S 

i i s 
3 ; 

ii 
li i 

a 

a 

i! I 1 
= 3 
T = 

I 
3 

3 i 5 ' ]3 

E
Q

U
IP

M
E

N
T

 D
A

T
A

 

£ j cc A1ISN3Q | NOHiflSN - 1 

I 1 
= 3 
T = 

I 
3 

3 i 

z 
o 
r -< 
cr 
o 
cr 
o 
_J = 

< 2 

° 1 
co 6 
> „ -

LLI 

> 
CC 
—> 
z 

\»' \ y 

1 

fc! 

r 

"C> 

w 
o 
u 

i 
0 

U i 

5 

3 
3 

z 
o < > U i 

< 

< 
r -
< 
Q 
LU 

o 
X 

Q 
u. 

1 

j 

i 
c 

1 

. ? 

iri 
a: 

< 
2 

ft 

I 

z 
o 
r -< 
cr 
o 
cr 
o 
_J = 

< 2 

° 1 
co 6 
> „ -

LLI 

> 
CC 
—> 
z 

\»' \ y 

1 

fc! 

r 

"C> 

w 
o 
u 

i 
0 

U i 

5 

3 
3 

z 
o < > U i 

< 

< 
r -
< 
Q 
LU 

o 
X 

LU 

!SI 

i f i 

L U 
f N 

C/J 
*a 
LU 
X >• 
1 

f5 

< 

a. 
a 

< 

Q 

n 
u_ 
U i 

g 

5 

>-
> 
to 
U J 

t r 
a 

j _ 

U i 

> 
< 
LL, 

C/l 
j 

i 
c 

1 

. ? 

iri 
a: 

< 
2 

ft 

I 

z 
o 
r -< 
cr 
o 
cr 
o 
_J = 

< 2 

° 1 
co 6 
> „ -

LLI 

> 
CC 
—> 
z 

\»' \ y 

1 

fc! 

r 

"C> 

w 
o 
u 

i 
0 

U i 

5 

3 
3 

y 

Y 

I 

< 
CZ < 

-

1 5 

| 

1 
1 
! 

z 
g 
o 

< 
r -
< 
Q 
LU 

o 
X 

LU 

!SI 

i f i 

L U 
f N 

C/J 
*a 
LU 
X >• 
1 

f5 

< 

a. 
a 

< 

Q 

n 
u_ 
U i 

g 

5 

>-
> 
to 
U J 

t r 
a 

j _ 

U i 

> 
< 
LL, 

C/l 
j 

i 
c 

1 

. ? 

iri 
a: 

< 
2 

ft 

I 

z 
o 
r -< 
cr 
o 
cr 
o 
_J = 

< 2 

° 1 
co 6 
> „ -

LLI 

> 
CC 
—> 
z 

\»' \ y 

1 

fc! 

r 

"C> 

w 
o 
u 

i 
0 

U i 

5 

3 
3 

y 

Y 

I 

< 
CZ < 

-

1 5 

| 

1 
1 
! 

z 
g 
o 

< 
r -
< 
Q 
LU 

o 
X 

\ 

i 
7 

s 

ca 

1 

w 

i 

i 
i 

i 
c 

1 

. ? 

iri 
a: 

< 
2 

ft 

I 

z 
o 
r -< 
cr 
o 
cr 
o 
_J = 

< 2 

° 1 
co 6 
> „ -

LLI 

> 
CC 
—> 
z 

\»' \ y 

1 

fc! 

r 

"C> 

w 
o 
u 

i 
0 

U i 

5 

3 
3 

y 

Y 

I 

< 
CZ < 

-

1 5 

| 

1 
1 
! 

z 
g 
o 

< 
r -
< 
Q 
LU 

o 
X 

' - i i 

1 

a 
< 
o 

O 
CJ 

q 

1 

' X I 

a 

< 

Q 

•J 

o 

a 

< 
a 
o 

< 
o 

a 
U J 

O 

3 
o 
o 

> 
U J 

LU 

CJ 
U J 
<r 
U i 
u_ 
LU 

o 
U J 

O 

ca 

1 

w 

i 

i 
i 

i 
c 

1 

. ? 

iri 
a: 

< 
2 

ft 

I 



39 

J — a _ -—= \ ' 

I 

caLzsiD: 
•F R:RB'F=^=RR..o H—-PrVt 

j o 
d 5 

-3 

> 

2: 
p 

CO 
CD 

NJ 

ro 

ri C LV 7'" T " H C a g f>'QD lj^-i:SBE i^rr 

H - 7=-.rcQ--FnQTr-nq^-
<r±c 

- t -^Ub-NLi i i - f -H- r ^-



40 













46 

CENTURY QEOFHVi[CftL COFFORXXLON 

»• •*• * COHPU-LOQ rEiifsxriruRE SURVEY * * * 

CLIENT- tt. ;<t. S. tj. HOLE LO' EAST FF.QOUCTIQH U£LL 
i •ir.^rrnn: p^r FFIIDHTTON HELL »HTE-
TRUCK HO. •• PROBE TYPE- 9055 

TEHPEF.fi TIJPE (DEG. -F. ) 

SOLE'10 LSI J to 115 120 
OEP TH 

~ . t d . d -
OE'3 F OEP TH 

~ . t d . d -
OE'3 F 

r * I 

•7>J ;1 

95. 
o>.-

6 
1 

/ •* 
/ * 

; 
r 

25.0 
30.d... 

26 
....2.6. 

4 I <•• 
...I. *.. 

L 

3 5 . 0 
. 4 U . i l -

27 
• 27. •J 

; •»• 
. .i. * : „ : ' . • j . 

45. 0 
in 0 

20. 0 
7 

i 
r 

•*' 55. S 
oil L 2$ >} 

I 
L 

t • 
• i 

65. / 
-|) 

29 •JJ 1 
5 

I 
r - .tr • • -

. - . . . / . . . „ . • „ 

75 2 
.W'!> 

99 
•so J 

I 

r 
.# 
.** 

/ 
r 

i?5. 2 
_?£? : ' 

100. 
...LOO 

t 

4 
. r -.if " { 

15.3 
100.-3. 

100 
LOO. • i . 

: * 
* 

I: • 
: [ 

105.3 
no. 3 

101 
101 

/ 
• y 

i 
f 

* 

*• 
I 

115.3 iOi 4 i ** 
* 

i 
r 

125.3 101 2 i .*• i 
JLJa .J . . . ...132. 0 •* x 135 .3 
NO 7 

(02 
102 

0 r 
i 

a 

.* i 
145. 3 102. 3 i # i 
xsa.i... L02. y ...i. _ „ t . 1 . . . 
155.3 
IS3..3... 

102. 
L02. 

y i 

;.. A . - . 1-
i 
r 

165.3 
170.3 

103 
f i r ? 

0 
1 

; 
r 

l. 

•r 175.3 
ISO. 3 

103. 
103 

6 L 
I 

! • 
•t 

ISz.3 
UO. 3 

103 
103 0 

I 
I * 

- r- • 
r 

195.3 
200. 3 

104 
104 

0 
3 

t 
I 

*• 
.* 

t ' 
i 

205. 3 
210.3 

f t<4 
104 

4 
5 

I 
I 

* 
•it 

• f 
. . i-

215. 3 104 b I .*• [• 
J y 

. . .220. 3... 
104 

. AOS 
9 

.a.... 
I 
r_ 

*• 
t _ 

r • 
f 

235. 3 105 o " "I -*- / 
240.,X... —taS. -L ...1 , ; 
245. 3 
250.-X— 

105 
LiJS. 

5 / 
[. •* 

; 
i 

• 255.3 105 
lei* 

^ r 
r •# 

i 

•r 265. 3 
270.3... 

105 
L05 

6" I 
...I 

# 

• ! 
. . - . 1 . „ 

2S0.1... 
105 

...tas. 
r t 

...L 
I • • 

j..L 
2SS.3 105 

n-v? 
s / 

r t r 

I 
r 

2*5.3 
300.2... 

105.2 
...LOb'.jO... 

I 
r 

* I 

305. 3 
Zltl.l... 

106 
L06 

0 
0 

[ 
...I... 

I 
1 

315.3 
720 . 3 

106 
106 

3 / 
! 

I 
•I 

320.3 .. 
1 06 
106 6 

I 
tr 

-T 

r JJ5 . J 106 ( 7 i 

*• 
240.3.;.. L06 3. •tf : 
345.4 
350 4 

106 
107 

o 
0 r 

! 

*• 
# 

i 

• r 355. 4 
2 6 0 . r l . . . 

106 
...107 .0 

[ 
...I 

.*• 

.* 
; 
/. . ;*5.4 107 4 i •V t 



.-'tf?. 4 i 07. i 

*• 
. . . . . 

100 t l I 

*• 
1 

4|W 4 (oo. r r 
405. 4 100. 4 I 

*• 
r 

J I 0 . 4 mo. A" I r 
415.4 lOS. T" [ 

*• 
I 

r 
109. i l I f I 

•130 4_ ...L02. 1 *• . . . J . . . . 
435. 4 109. 4 r 1 
440 4 109. - i ' i • C 
44 j". 4 109. i I 
450.4 no. 0 t + . i 
425.4 I'lO. 1 i I 
460 4 no. 2 r :..L 
465. 4 1 10. ^ i + • r 
4 ro. 4 no. 0 t * r 
4/5. 4 I I I . 0 i A- • t • 
400 4 i n . 0 i r 
485. 4 i n . r i i * e • 
490.4 i n . •i [ 
495. 4 1 12. 0 i •*f- -* • 
5 0 0 . J : 12. i r 
;ti;. 4 1 12. 5 i *• -r 510.4 112. ...i. 

• •* 
i 

515.4 113. 1 i 

•* 
i 

, 5>ra,?.... 112. 9 i 

• •* 
-. 

525. 4 113. ~Z i - [ 
530. 4 113. i * i 
535.4 1 13. i +• I 
540. 4 113 i .* ..;/__. 
545.4 113. •i i Jt • I 
550.4 L13. A r 
555. 4 113. L 

*• 
I. 

560. 4 112. L. .. . .. c 
565.4 ri4 0 I 

. - - - • ..... 
*• ' - / 

520.4.... . - . i y . - t . j i . . . ...[. r 

575.4 114. 0 I " i 

:• 
5S0 4 L12- ...L . f . -•- •[ 
505.4 1 14. t *• •-[ • 

4 114 ~) r 

- •<-• • . , 
525.4 1 14. 2 / *- • 

, .600.4._ UA. . . . / . # .r -
605. 4 1 14 J I * i 

> £ia.A.._ li.4- .. • L 
615. 4 114 / * ' I: • 
620. 4 114 J t -r 
625. 4 1 14 2 : I 

«. • • • 
. - -• : •• t 

630. 4 114 •J I •T . . . . . . . f , . - „ , , , . - . . . 

640. 4 114 5 : * " T 
645. 4 1 14 _> i -

... t • -• 
650. 4 1 14 J i .* .t-

600. 4 1 14 o • i : ^ - f 
660. 4 114 3 i * : r 
6b 5. 4 114 0 i *• - •*-f 
rt7» 4 .. UA -? i 

•* 
I 

675. 4 114 S i r 
, <.'.••?!) 4 115 i i * [ 

o'S'O. 4 115 0 i 

•* 
I 

• £20.A... ...U.5 ...i. r 
695. 4 115 / * I 

...L1.S.J... it I ~ 
705. 4 1 15 i f I 
710 4 115 .? i •+ r 
715. 4 1 15 4 i f T • 

725. 4 1.15 4 i 

•* 
fr 

7.30.4... ...U.5 ...i * 

• '/ 
735.4 115 6 : I 
r4ii 4 115 4 r + • r 
745.4 115 4 # ' I 

•. 7.50.4... US A. 

• •* 
:I 

755.4 1 15 3 • / 

•* 
t. 

£ * J 
765.4 115 6 i * 1 
770 4 115 4 i * r 
r i ' . *• 1 15 4 i * i • 
720.4.. ...US 6 ...i 
,"S5. 4 115 4 i * i 

4 

• 79*5.4 115 t? r -* r 
00*0 4 115 0 r tt ) 
SOS. 4 1 15 0 I * I 
310.4. 1) 

21 5. 4 114 t I 
220.4... US 0 ...I * I 
025. 4 114 0 I * I 
0-0 4 . 114 n [ r 
035. 4 1 14 6 . I * I • 
040.4 114 .0 I I 
04 5 4 1 14 a t * [ 
050. 4 ••114 5 [ 

o .1. I 
060 3 1.14 . 5 I -

•* 
I 

1 e:-7f ' X yt v - - / -/ y 
DEPTH DBG .JJ.5. _ 120 

47 



4b 

CENTURY GEOPHYSICAL CORFORRTION 
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