
BRUCE KING
GOVERNOR

ANITA LOCKWOOD 
CABINET SECRETARY

STATE OF NEW MEXICO

'NTV530

^PEVoCttOUOCi'Joft

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT

OIL CONSERVATION DIVISION
ms.

September 10, 1992

POST OFFICE BOX 2088 
STATE LANO OFFICE BUILOING 

SANTA FE. NEW MEXICO 87504 
(505) 827-5800

Amoco Production Company
P.O. Box 3092
Houston, Texas 77253-3092

Mike D. Casteleberry

RE: Injection Pressure Increase 
Old. Indian Draw Unit 
10 Wells
Eddy County, New Mexico

Dear Sir:

Reference is made to your request dated August 11, 1992, to increase the surface injection 
pressure on 10 wells in the Old Indian Draw Unit. This request is based on a step rate tests 
conducted on these wells between July 24 and 29, 1992. The results of the tests have been 
reviewed by my staff and we feel an increase in injection pressure on these wells is justified 
at this time.

You are therefore authorized to increase the surface injection pressure on the following 
wells:

WELL AND LOCATION MAXIMUM INJECTION
SURFACE PRESSURE

Old Indian Draw Unit No. 2 800 PSIG
660’ FSL & 1980’ FEL 
Section 18, 22 South, 28 East

Old Indian Draw Unit No. 4 800 PSIG
1980’ FSL & 660’ FEL 
Section 18, 22 South, 28 East

Old Indian Draw Unit No. 5 
1980’ FNL & 1980’ FEL 
Section 18, 22 South, 28 East

800 PSIG
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WELL AND LOCATION MAXIMUM INJECTION
SURFACE PRESSURE

Old Indian Draw Unit No. 6 800 PSIG
2002’ FSL & 1721’ FWL 
Section 18, 22 South, 28 East

Old Indian Draw Unit No. 10 800 PSIG
997’ FNL & 1785’ FWL 
Section 18, 22 South, 28 East

Old Indian Draw Unit No. 11 800 PSIG
330’ FNL & 668’ FEL 
Section 19, 22 South, 28 East

Old Indian Draw Unit No. 12 800 PSIG
1658’ FNL & 794’ FWL 
Section 18, 22 South, 28 East

Old Indian Draw Unit No. 16 800 PSIG
330’ FSL & 794’ FWL 
Section 7, 22 South, 28 East

Old Indian Draw Unit No. 21 800 PSIG
330’ FSL & 2283’ FEL 
Section 7, 22 South, 28 East

Old Indian Draw Unit No. 35 800 PSIG
1663’ FSL & 963’ FEL 
Section 7, 22 South, 28 East

The Division Director may rescind this injection pressure increase if it becomes apparent 
that the injected water is not being confined to the injection zone or is endangering any 
fresh water aquifers.

cc: Oil Conservation Division - Artesia
File: WFX-520 
U.S. BLM - Carlsbad



NO WAITING PERIOD
COMPANY: f&QjXJC t/aJl; (^siAa/MaF/______

ADDRESS: Pn. SoX 30 9Z_______________________

CITY, STATE, ZIP: /6^>oxrQK>/ 7^AS 7 7^^3 ~ 0?2- 

ATTENTION: /fy/Ke D- C/) ZT^cj^E e^€ y

Re: Injection Pressure Increase
G)cp /vs/ak) Dm*/ (jNtt $

/£> <:____________________

<g^/)V County, New Mexico

Dear Sir:
Reference is made to your request dated dcAjUsT l( , 19 21. to 

increase the surface injection pressure on /o u/fcic<; /*s n»/g Q/Ji
f*/O/A v £>£/}&/ LZajiT_______ . This request is based on step rate
tests conducted on these wells B^r^kho J5<y , 19 9 2- . The
results of the tests have been reviewed by my staff and we feel an 
increase in injection pressure on these wells is justified at this 
time.

You are therefore authorized to increase the surface injection 
pressure on the following wells:

Maximum Injection
Well & Location Surface Pressure

Su> /ua/AAJ O/Jtr M>■ SOQ /'s/6-

'/=<?<.
, — ■......... J ...----  ' ■!

1 ^ * 7 ~ /

Gl.2> /nd/auD#a*/ UjJir No. 4 fsi^

/9tfd'/=SC. * ____________

cSVcr/^A/ (K-ZZ South Z&'gFAsr'

DcT) IaJ/)/AU PgAibS Uaj/t AA .S % GO f<si(k________

/9tO' ftTL,______
fstEcjrtoiJ /&i ZZg’ijuVH. Z&t-AZ'T'

ru fv/>,A>j /law (Jv* Wo ■ C £°° *>*-____
ZOo? > fsc lb /7Z/ 'PusC.

SecriatJ !?. 22 J'cruTH, 2^<^?>sT

The Division Director may rescind this injection pressure increase if 
it becomes apparent that the injected water is not being confined to 
the injection zone or is endangering any fresh water aquifers.

xc: t- nArifirnnji d. catanach file- iy/cy>S'2o ocd- /!#res/A



<C,/,ktt'r I, Thie roqimcr 10 r'acon - . ~L- ■
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■ tonmaea.i n.. i rvjapf i nn pr-ngg.ir-n ^r> <-KQgQ ,.,a 1 1 g- < r- j .. c »- j P 4 ^ ,4- fV'in,

■ii kna ■■

■Yoi.i acRi ftha.cfa£^gia authorized to increase fa ha sucfrace ■4njogfcfcei»»
pressure on-t4»o fo 1-lewwo>Lnk>»

Well & Location
Maximum Injection 
Surface Pressure

Gw* /^y/j/AAJ G)/<Avj Oaj tr M>< t° 6 00 ysK-U

J9l'£NL- ^ (IBS'1

Sgcr/ov /&< ZZ. South, Z-V (Etast

Gt-b /(\ID)AU PfiAvf Uajit No. ((

330' /=A^- v- &<£>€ >e"L_________

S&CTtQAJ /?, ^ SoarHj 3.8 trAST
._v-,

/9o9 l/JD/A)J' D^AiK/ UaJ/T A/d .

/^X’fA/L+- 79^'biA/C_______ .
<Sgcr/oA; /ff, £Z- Sooth, Z# &ast

D(J) fv/)/Ak) /)*AvJ (Ja)i6 Mo • !(> ^sl(6

33ol^3c ~794 f /C~_______
Socrto/J 7; 2Z Soothf Sfis-r

S&c.r/e*s 7, ZZ Socrctf. Z&Bast

G^b /md/au Dm*/ Ujjit No. 35T Soo fsn^

/6&3' f SC
gtFcxicnu 7; ZZ Saqtu Z# €a$t

S Oo f>s/<3-'

&0Q



OIL CONSERVE'ON'DIVISION 
REC: '/tD

'92 RU- V-- PF110 20

Amoco Production Company
501 WestLake Park Boulevard 
Post Office Box 3092 
Houston. Texas 77253

August 11, 1992

Re: Request for Injection Pressure
Limit Increase

New Mexico Oil Conservation Division 
P. O. Box 2088
Santa Fe, New Mexico 87504-2088

Gentlemen:

Attached are supporting step rate test results for the purpose of filing an application to inject water above 
the .2 PSI/FT injection pressure limit for the wells listed below. Based on the historical relationship of 
the performances of these wells, the maximum injection pressure of these wells can be determined by the 
attached step rate test results.

This application is for the following wells:
DESIRED

LEASE WELL NO. SEC / TOWNSHIP / RANGE INJECTION PRESSURE

Old Indian Draw Unit 2 18 22-S 28-E 800 PSI
Old Indian Draw Unit 4 18 22-S 28-E 800 PSI
Old Indian Draw Unit 5 18 22-S 28-E 800 PSI
Old Indian Draw Unit 6 18 22-S 28-E 800 PSI
Old Indian Draw Unit 10 18 22-S 28 -E 800 PSI
Old Indian Draw Unit 11 19 22-S 28-E 800 PSI
Old Indian Draw Unit 12 18 22-S 28-E 800 PSI
Old Indian Draw Unit 16 7 22-S 28-E 800 PSI
Old Indian Draw Unit 21 7 22-S 28-E 800 PSI
Old Indian Draw Unit 35 7 22-S 28-E 800 PSI

If further information is required, please contact James Finley at 713 / 588 - 5096. 

Yours very truly,

Attachments

cc: New Mexico Oil Conservation Division
P. O. Box 1980
Hobbs, New Mexico 88240



STEP RATE TESTERS, INC.
915/366-3409 P. O. Box 13094

ODESSA, TEXAS 79768 No.

COMPANY 

ADDRESS 

WELL #

DATE

LEASE

----- fed, JL*a]i—fifo-Ht*c-OKt'ft
ClA 2dJiAM b#At>i U fit St

WELL FILE DATA: 
T.D. PACKERS I

STABILIZATION: 
RATE. -2-g_

INCREMENTSj,
RATE___ 0&-

TEST RESULTS:

TBG. COATING PC DEPTH SN RHP (a) JJZS’0 '

BWPD prE^V 3o 7
PSIA P.IIMIII ATIVF RBI S.

BWPD PRES. psia STFP I FNfiTH <^0 MINS.

SuZfACt. /7S

G POINT &tiP_____ <23
-PSIA @ 7 7S’ BWPD

RATE
BWPD

PRESSURE
SURFACE

PSIflL

PRESSURE 
MINUS FRICTION 

PSI0

PRESSURE 
BOTTOM HOLE 

PSIA

1.
2.
3.
4.
5.
6.
7.
8.
9.

10. 
11. 
12.
13.
14.
15.
16.
17.
18.
19.
20.

2jC
7*g-
/ ?f m.TZT

it
3JL7
9*7

9*3

/ ?o 7

2Jt
Z.fU

2.2 3
23 *7 A.
23 ee

REMARKS

TESTER Mu. 4^.

COMPANY REP. /SueXtby
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915/366-3409 P. O. Box 13094
ODESSA, TEXAS 79768

STEP RATE TESTERS, INC.

No.

COMPANY 

ADDRESS . 

WELL #

jty/AoCt A nc't’iAU Go.
DATE__O' *2 ? ~ P 2

LEASE #/fl/ 2)/? A uf <L3-SJj'T

WELL FILE DATA: „, -/fl. _ * ^
T.D. 3322 PACKERS 8~ PERFS. W /X< ~ ___________
TBG. ID. JL*A___  TBG. COATING __ DEPTH SN. RHP@

STABILIZATION: ^ ^

INCREMENTS: . 
RATE Z'*6

TEST RESULTS:

BWPD PRES. . 2/33 PSIG. P.IIMIII ATIVF BBLS.

BWPD PRES. . PSIG. STFP 1 FNGTH a MINS.
Jeo 3 7*

POINT */f? 233^ PSIG. @. 3/6 Rwpn

PRESSURE PRESSURE PRESSURE

6. 7«5 c
7. ___LI A A
8.
9.

10. 
11. 
12.
13.
14.
15.
16.
17.
18.
19.
20.

REMARKS

TESTER COMPANY REP.
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STEP RATE TESTERS, INC.
915/366-3409 P. O. Box 13094

ODESSA, TEXAS 79768 No.

COMPANY 

ADDRESS . 

WELL # .

DATE

lA____  _ LEASE & /el {Zs__D/trtuf

T.D. PACKERS @ J//C _ PERFS.. J2&9- 3U?
TBG. ID. 3- J/£ TBG. COATING. _ DEPTH SN.. RHP@ #£±0

INCREMENTS:

TEST RESULTS:
FORMATION PAI

BWPD PRES. . HI' PSIG. r.llMIII ATIVF BBLS.

BWPD PRES. . PSIG. STEP LFNGTH a MINS.
S^HfAce /<?<.

POINT SMP- PSIG. ® - ___BWPD

TESTER

.yj&xhr

COMPANY REP. ^Jgyf<Ljf Mu^tk.A by

RATE
BWPD

PRESSURE
SURFACE

PSIG.

PRESSURE
MINUS FRICTION

PSIG.

PRESSURE
BOTTOMHOLE

PSIG.

1. <+72, </?J* /99 /
2. /z* <& /9 > / 3 S’
3. / u P S3* Pao 33 / 9
4. 33ST S7S 33ZT
5. JL yz8 Yfi /f.

6. 3 9 tr
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

REMARKS
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STEP RATE TESTERS, INC.
915/366-3409 P. O. Box 13094

ODESSA, TEXAS 79768 No.

COMPANY

ADDRESS_ _ :_ _ _ _ _

WELL #_ _ _

tccrht'd Clr>. date Q-JZ<?-92/

LEASE -ZW/yl* brtAtA

STABILIZATION:
RATE_ _ _ _

INCREMENTS:
RATE .

TEST RESULTS:
FORMATION PARTING

TBG. COATING. fo- DEPTH SN. RHP ffl J3 2 4 *» #

7*

BWPD PRES. /6tj
PSIG. r.llMIII ATIVF RRIS

BWPD PRES. PSIG. STFP 1 FNRTH £6 MINS

Ju AfAce Jfo

POINT 2 ±9*
PSIG. @ JJ:u BWPD

RATE
BWPD

PRESSURE
SURFACE

PSI6.

PRESSURE 
MINUS FRICTION 

PSI6.

PRESSURE
BOTTOMHOLE

PSIG.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10. 
11. 
12.
13.
14.
15.
16.
17.
18.
19.
20.

4

2JL

*0
727*6

If

■ 4 .ip.
ZSjL
77/

2S

__&06

*7 X8

/&.£>/—
/ a * 3-

>J>-
2Z.&SL.
2J/4

REMARKS.

TESTER _ COMPANY REP. TJZfAy /fk&KA-ty
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STATE OF NEW MEXICO

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT

OIL CONSERVATION DIVISION

BRUCE KING 
GOVERNOR

ANITA LOCKWOOD 
CABINET SECRETARY

September 11, 1992
r POST OFFICE BOX 2088

STATE LAND OFFICE BUILDING 
SANTA FE. NEW MEXICO 87504 

(505) 827-5800

Greenhill Petroleum Corporation 
11490 Westheimer Road, Suite 200 
Houston, Texas 77077-6841

Michael J. Newport

RE: Injection Pressure Increase 
Lovington San Andres Unit 
8 Wells
Lea County, New Mexico

Dear Sir:

Reference is made to your request dated August 25, 1992, to increase the surface injection 
pressure on 8 wells in the Lovington San Andres Unit. This request is based on a step rate 
tests conducted on these wells from July 28 to August 3, 1992. The results of the tests have 
been reviewed by my staff and we feel an increase in injection pressure on these wells is 
justified at this time.

You are therefore authorized to increase the surface injection pressure on the following 
wells:

WELL AND LOCATION MAXIMUM INJECTION
SURFACE PRESSURE

LovingtonSanAndresUnitNo.il 1480 PSIG
1980’ FNL & 1980’ FWL 
"F" 31-16S-36E

Lovington San Andres Unit No. 13 2200 PSIG
1760’ FSL & 440’ FEL 
T 36-16S-36E

Lovington San Andres Unit No. 20 
660’ FSL & 660’ FEL 
"P" 31-16S-37E

1980 PSIG



Greenhill Petroleum Corporation 
September 11, 1992 
Page 2

WELL AND LOCATION MAXIMUM INJECTION
SURFACE PRESSURE

Lovington San Andres Unit No. 23 2150 PSIG
660’ FSL & 990’ FWL 
"M" 31-16S-37E

Lovington San Andres Unit No. 26 1925 PSIG
660’ FSL & 1980’ FWL 
"N" 36-16S-36E

Lovington San Andres Unit No. 35 2200 PSIG
339’ FNL & 1980’ FWL 
"C" 6-17S-37E

Lovington San Andres Unit No. 37 1911 PSIG
330’FNL & 990’FEL 
"A" 6-17S-37E

Lovington San Andres Unit No. 38 2200 PSIG
1650’ FNL & 1980’ FWL 
"F" 6-17S-37E

The Division Director may rescind this injection pressure increase if it becomes apparent 
that the injected water is not being confined to the injection zone or is endangering any 
fresh water aquifers.

Sincerely,

William J. LeMay 
Director

WJL/DC/jc

cc: Oil Conservation Division - Hobbs
File: WFX-632

David Catanach



V
NO WAITING PERIOD

COMPANY: _ 

ADDRESS: _ 

CITY, STATE 

ATTENTION:

/^rrtoceu&t &&>(>*at/6/<S

/M90 tA/<ES7Xe/*l&AL PfiAD . rp/rtr 2&Q

> ZIP: 7&XAS 77077 - Cf+(
/tZ/CVAGL T: AAfWPOAT

Re: Injection Pressure Increase

^ovfN&TOfi//ftJM&t O/v/r

$ tA^LLA 

County, New Mexico

Dear Sir: *

Reference is made to your request dated nUGffiT 2S , 19 92, to 

increase the surface injection pressure on P /,v r*frr <L&\s/jurr TofiJ
Sam (vafi.es C/a/iV__________. This request is based on step rate

tests conducted on these wells Jury Z& A<jgct/r 3 , 19 92- . The
results of the tests have been reviewed by my staff and we feel an 
increase in injection pressure on these wells is justified at this 
time.

You are therefore authorized to increase the surface injection 
pressure on the following wells:

Well & Location
Maximum Injection 
Surface Pressure

£o\///VGroP SjA/ fjfriT f/c. If /4S0 pStQ-’

/?#£)'J*A/C <* tJWfvsc

•T 3/-/tS.-36*T

/.OV/MirotJ UtS/lY Mi . /3 ZZOO /Y/&-

/76/0’fSL & 44D'fs<-
"I" 3£'/4>S-36&

£o\//ATf.raAtSm/ Aa/0&j C/mT fl/o. Zo f%?6 PSI&

"/>" 3/'/65 37e

IxA/wurKU feu AmOAx U"tT: M>. 23

&6Q'/KL ** 9oo'WL*________

"M" 3/./£.<?'37^

2 IS0 />s/Gs

The Division Director may rescind this injection pressure increase if 
it becomes apparent that the injected water is not being confined to 
the injection zone or is endangering any fresh water aquifers.

D. CATANACH FILE- iV/** • <£g2- PCD-



Well & Location
Maximum Injection 
Surface Pressure

/owa/c, TotJ Sa/v/1 fJt/tr /i4. ZZ

W 36-/6'J-3££~

/92& />S/GJ

/s)v/a/6.tckI X/3M AN0£tt fj/v,t Mi. 3s~ 2200 ps/G-s

jSj’ SA't-/ZJO'fwU________
<o-nS37e

/ai//A/&r&*J S^a/Afi/Mtr ib/T A/g. 31 19/ / PS/Gr>

3jom ^ 99o 'f&l-_________
"An L tlS'lie

/ji\//a/6r&u cQa/Atj0£trJ Mo- 3$ 2ZOO f>S/&

/£SO'S//L v- /9X6 Vm/4.

V' 6'175'37€



GREENHILL PETROLEUM CORPORATION
OitoSflfcKSfiflWER RQAt)J>U/Tii0)N
HOUSTON, TEX 841
TELEPHONBIW , 1
FAX. (713) 589-7892

M.
'92fW3l PH 9 52

Incorporated In Delaware, U.S.A.

August 25, 1992

Oil Conservation Division 
State of New Mexico
Energy, Minerals and Natural Resources Department 
Attention: Mr. David Catanach 
P. 0. Box 2088
Santa Fe, New Mexico 87504-2088

Re: Step Rate Test Graphs and Charts
Lovington San Andres Unit
Well Numbers 11, 13, 20, 23, 26, 35, 37, and 38 
Lea County, New Mexico

Dear Mr. Catanach:

Enclosed please find the Step Rate Test Graphs and Charts covering 
Lovington San Andres Unit Well Numbers 11, 13, 20, 23, 26, 35, 37 
and 38. Greenhill Petroleum Corporation hereby requests permission 
to increase the surface injection pressure for the above referenced 
wells. This request is based upon Step Rate Tests conducted on 
these wells.

Please contact me in the event I can provide you with additional 
information.

Very truly yours,

Michael J. Newport
Land Manager-Permian Basin

MJN:sjs 
92.620

Enclosure



GREENHILL PETROLEUM CORPORATION 
LOVINGTON SAN ANDRES UNIT 
STEP RATE TEST RESULTS

Well
Identification

LSA
11

LSA
13

LSA
20

LSA
23

LSA
26

LSA
35

LSA
37

LSA
38

Surface
Parting
Pressure PSIG

1530 2283 1940 2200 1975 2260 1961 2252

Hydrostatic 
Pressure PSIG

2070 1998 1870 2130 2020 1874 1805 1667

Bottom Hole 
Pressure PSIG

3600 4281 3810 4330 3995 4134 3766 3919

Midperft Depth 
Feet

4852 4793 5018 4806 4825 4805 4805 4838

Fracture
Gradient
PSI/Ft

0.74 0.89 0.76 0.90 0.83 0.86 0.78 0.81

Requested 
Injection 
Pressure PSIG

1530 2200 1940 2200 1975 2200 1961 2200

j4$D \ ftjo Z(go tj2£ X/ (<)(/ N/

sjs
92.621





JOHN WEST ENGINEERING COMPANY
Hobbs, Hew Mexico

8TEP RATE INJECTION TEST

CLIENT: Graenhill Petroleum Corporation DATE: 7/30/92

WELL NAME: Lowington San Andres Unit Well No. 20 WO#: 92141012

Lea County, New Mexico

MID-PERFB. ° 4845 - 5080 

PACKER DEPTH =

BHP QAUQE DEPTH - 501B
/ ^ sC * X

*■ ** < %** w: 5

/ " >+
S- s.-:.-'--;.,

* v*_, 5

. * *
S % s

%w.w.v.wwisv» 
S ssv

J V
..

"mm'

j**.*'-..^ 

''ymm

'' , ■

, » 1 ** •*
V X -'l**

.K. •.■■VS?" ~t
' :••• 'i V"- > f '■.y- -O > ... ■■

.■AV.V.V.-.V.'.'.

VOLv AWeCTED

■ '•' y •
<<>,i ■■

\
wm x~"

c> wU.\ 
" ?

• • S «*

Ji-:

> * < *s

- s
' * * + •

■>s s * .> .

%n-m

•:'AS|.v.WiSV.N>Assss<MS':
c s ■ ✓

X- •• ' v ' „

| S >
\

Sf>.s }
: s / * < .v

!*, ' ‘

\mmmamr
I "mr-" .

1:15 89.5 89.5
.

2269
1:20 236.3 2.0 576.0 15.601 220.7 16.80 2405
1:25 255.2 3.9 547.2 14.189 241.0 15.96 2428

1 1:30 264.1 5.8 547.2
556.8

14.189 249.9 15.96 2439

1:35 455.8 9.4 1036.8 46.282 409.5 30.24 2609
1:40 496.3 13.0 1036.8 46.282 450.0 30.24 2653

2 1:45 516.4 16.7 1065.6
1046.4

48.688 467.7 31.08 2678

1:50 738.3 22.0 1526.4 94.659 643.6 44.52 2857
1:55 784.9 27.4 1555.2 97.990 686.9 45.36 2906

3 . 2:00 816.4 32.8 1555.2
1545.6

97.990 718.4 45.36 2935

2:05 1023.2 39.9 2044.8 162.585 860.6 59.64 3100
2:10 1071.2 46.9 2016.0 158.374 912.8 58.80 3149

4 2:15 1104.1 53.9 2016.0
2025.6

158.374 945.7 58.80 3182

2:20 1331.9 62.7 2534.4 241.849 1090.1 73.92 3347
2:25 1373.7 71.4 2505.6 236.789 1136.9 73.08 3395

5 2:30 1409.1 80.3 2563.2
2534.4

246.958 1162.1 74.76 3430

2:35 1667.2 91.0 3081.6 347.225 1320.0 89.88 3596
2:40 1722.9 101.8 3110.4 353.253 1369.6 90.72 3652

6 2:45 1760.8 112.5 3081.6
3091.2

347.225 1413.6 89.88 3688

- 2:50 2000.0 125.3 3686.4 483.716 1516.3 107.52 3823
2:55 2034.2 138.2 3715.2 490.730 1543.5 108.36 3865

7
Out of 

water.

3:00 2053.2 151.0 3686.4
3695.9

483.716 1569.5 107.52 3890

Page 1



John West Engineering Company Step Rate Injection Test Page 2





JOHN WEST ENGINEERING COMPANY
Hobbs, Hev Mexico 

STEP RATE INJECTION TEST

CLIENT: Greenhill Petroleum Corporation DATE: 7/S0/B2

WELL NAME: Lowing!on San Andres Unit Well No. 23 WO#: 92141012

Lea County, New Mexico

MIO-PERF8. - 4630 - 6081 
PACKER DEPTH ■= 4470 
BHP QAUGE DEPTH • 4808

i-' 7

; MAMtabL
J ' * r'//;'

w.y.v.v.w.wl’.w 
vs s

s- ?<S --

m -;7
<*v>

/ ■* S s
s •• ^

«• s .•
* S.* S Wj

'ft,

S S ■* S. Sf A* '

: - 
;X, ,

: ' >; '
.. y *

^ ; xf

- -
•w.vrtvTwwc.y.'.v. 

>v **‘V

jA' ■s <y%. <<• s-X«vv

-

;■', 99 ?
“T- < -

^ -■ - ’

TslWWwIsftSWfc
item"-

■f" ' US*"' '

r s

X.- -
'mmst&m

;.y^w.,.v.sv.,.^vH.v

L- "Zs sZPZ$
; s*"s ■* ss

sp*:;,.
IRAK*: 4."UlSJU-. '

9:55 526.8 528.8 2625
10:00 667.8 1.9 547.2 13.590 654.2 15.96 2758
10:05 718.3 3.8 547.2 13.589 704.7 15.96 2813

1 10:10 755.0 5.7 547.2
547.2

13.589 741.4 15.96 2852

10:15 909.0 9.3 1036.8 44.327 864.7 30.24 2993
10:20 982.2 12.9 1036.8 44.327 937.9 30.24 3060

2 10:25 1032.8 16.5 1036.8
1036.8

44.327 988.5 30.24 3112

10:30 1206.2 21.7 1497.6 87.521 1118.7 43.68 3254
10:35 1286.0 27.0 1526.4 90.660 1195.3 44.52 3333

3 10:40 1346.7 32.4 1555.2
1526.4

93.850 1252.9 45.36 3392

10:45 1539.2 39.4 2016.0 151.683 1387.5 58.80 3547
10:50 1641.7 46.4 2016.0 151.683 1490.0 58.80 3633

4 10:55 1688.5 53.5 2044.8
2025.6

155.716 1532.8 59.64 3694

11:00 1886.0 62.2 2505.6 226.786 1659.2 73.08 3834
11:05 1965.7 71.0 2534.4 231.632 1734.1 73.92 3915

5 11:10 2036.6 79.8 2534.4
2524.8

231.632 1805.0 73.92 3979

11:15 2212.6 90.2 2995.2 315.512 1897.1 87.36 4098
11:20 2288.5 100.7 3024.0 321.148 1967.4 88.20 4167

6 11:25 2336.6 111.2 3024.0
3014.4

321.148 2015.5 88.20 4221
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Fall-Off 11:26 1998.7 1998.7 4105
11:27 1907.5 1907.5 4021
11:28 1837.9 1837.9 3954
11:29 1778.5 1778.5 3895
11:30 1726.6 1726.6 3842
11:35 1545.6 1545.6 3659
11:40 1436.8 1436.8 3549
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JOHN WEST ENOINBERINO COMPANY
Hobbs, Hew Maxioo

8TEP RATE INJECTION TEST
t

CLIENT: areenhlll Petroleum Corporation DATE: 7/28/92

WELL NAME: Lovlngton San Andrea Unit Well No. 11 WO#: 92141019

Lea County, New Mexico

MID-PERF6. = 4575 - 5190 

PACKER DEPTH =

BHP GAUGE DEPTH = 4662
'fit
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t t s
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^ ^ S >

• .. ft ' S'

> •* V. t .»s .• s
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** t T T ft s
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mkvifam

•=' rffig's *

- -TTirn'i'' -

WWXWXWW.WK'IW:
• s * w, .•

s 1st tt t V t
• S S N /V

' s s s «j,«. A, <
, CCASEC-TED

.•.■’.S-.V.W.V.V.V.V.’.A^+c y
•• .. 

r£,

vv* >

9:35 486.5 486.5 2610
- 9:40 641.7 1.6 460.8 9.983 631.7 13.44 2762

9:45 669.8 3.2 460.8 9.983 689.8 13.44 2832
1 9:50 755.4 4.6 403.2

441.6
7.798 747.6 11.76 2878

9:55 889.2 7.4 806.4 28.112 861.1 23.52 3012
10:00 968.7 10.1 777.6 26.282 942.4 22.68 3084

2 10:05 1040.7 12.8 777.6
787.2

26.282 1014.4 22.68 3145

10:10 1159.7 16.7 1123.2 51.893 1107.8 32.76 3271
10:15 1241.9 20.5 1094.4 49.459 1192.4 31.92 3347

3 10:20 1310.3 24.4 1123.2
1113.6

51.893 1258.4 32.76 3406

10:25 1445.7 29.7 1526.4 91.528 1354.2 44.52 3518
10:30 1495.1 35.0 1526.4 91.528 1403.6 44.52 3573

4 10:35 1534.3 40.2 1497.6
1516.8

88.358 1445.9 43.68 3611

10:40 1634.3 46.9 1929.6 141.215 1493.1 56.28 3674
10:45 1668.5 53.6 1929.6 141.215 1527.3 56.28 3706

5 10:50 1683.5 60.3 1929.6
1929.6

141.215 1542.3 56.28 3728

10:55 1784.7 68.7 2419.2 214.565 1570.1 70.56 3772
11:00 1807.5 76.9 2361.6 205.209 1602.3 68.88 3794

6 11:05 1826.4 85.4 2448.0
2409.6

219.314 1607.1 71.40 3814

11:10 1906.2 95.2 2822.4 285.371 1620.8 82.32 3842
11:15 1920.1 105.0 2822.4 285.371 1634.7 82.32 3856

7 11:20 1941.7 114.7 2793.6
2812.8

280.007 1661.7 81.48 3868

Page 1



8

Fall-Off

11:25 2017.6
11:30 2039.1
11:35 2066.9

11:36 1789.7
11:37 1759.3
11:38 1750.5
11:39 1744.1
11:40 1737.8
11:45 1712.4
11:50 1689.6

126.1
137.4
148.6

3283.2
3254.4
3225.6
3254.4

377.489
371.398
365.338

1640.1
1667.7
1701.6

1789.7
1759.3
1750.5 
1744.1
1737.8
1712.4
1689.6

95.76
94.92
94.08

3893
3913
3927

3907
3898
3892
3885
3879
3851
3827
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JOHN WEST ENGINEERING COMPANY
Hobbs, Hew Mexiao 

8TEP RATE INJECTION TEST

CLIENT: Greenhill Petroleum Corporation DATE: 7/20/92

WELL NAME: Lovington San Andrea Unit Well No. 26 WO#: 92141013

Lea County, New Meaiao

MID-PERFB. = 4620 - 6129 

PACKER DEPTH - 4447 

BHP QAUGE DEPTH - 4826
-S - • - -

* * s .■

**
, %n ■■■

/ ■Vi's' vs s

’ ■ V»................. V »’
m

V .* F >

..........'"»' ’ ’ ’ v...................
| '/ m ■•Wrt-.W.'ijtljl'.'.ViV.VV.r:: ..

vs

~ i , V5f >■ * -^*vvv/ ^ : --.S <• ..
' s ^ -. ..

'; '*

*

' s 'v

ASSV.'.SSV.W.V.V.VrtWiSSV

>'«*WEMD»r - 'mmmi

!x#W^

'WHM' "
\V1 S V
mm

! jm&Wh'

_

11:30 587.7 587.7 2701
11:35 789.6 1.9 547.2 13.643 776.0 15.96 2898
11:40 875.5 3.9 576.0 15.001 860.5 16.80 2983

1 11:45 936.0 5.8 547.2
556.8

13.643 922.4 15.96 3039

11:50 1140.8 9.5 1065.6 46.816 1094.0 31.08 3230
11:55 1219.3 13.1 1036.8 44.502 1174.8 30.24 3319

2 12:00 1287.6 16.7 1036.8
1046.4

44.502 1243.1 30.24 3386

12:05 1517.9 22.0 1526.4 91.018 1426.9 44.52 3577
12:10 1606.5 27.3 1526.4 91.018 1515.5 44.52 3675

3 12:15 1687.5 32.7 1555.2
1535.9

94.22-1 1593.3 45.36 3750

12:20 1892.5 39.7 2016.0 152.282 1740.2 58.80 3903
12:25 1976.0 46.8 2044.8 156.331 1819.7 59.64 3989

4 12:30 2035.4 53.9 2044.8
2035.2

156.331 1879.1 59.64 4053

12:35 2217.6 62.6 2505.6 227.682 1989.9 73.08 4167
12:40 2273.3 71.4 2534.4 232.547 2040.8 73.92 4231

5 12:45 2307.5 80.1 2505.6
2515.2

227.682 2079.8 73.08 4271

Fall-Off 12:46 2075.8 2075.8 4206
12:47 2023.9 2023.9 4156
12:48 1983.4 1983.4 4120
12:48 1951.8 1951.8 4084
12:50 1913.8 1913.8 4046
12:55 1758.4 1759.4 3890
1:00 1626.5 1626.5 3755
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JOHN WEST ENGINEERING COMPANY
Hobbs, Hew Mexico

8TEP RATE INJECTION TE8T

CLIENT: Greenhill Potroleura Corporation DATE: 7/28/82

WELL NAME: Lowington San Andres Unit Wall No. 1S WO#: 82141012

Lea County, New Mexiao

MID-PERF8. . 4818 - 8068

PACKER DEPTH -

BHP GAUGE DEPTH - 4783
V / -
<••• / ~■* s*
„ ;', ' -

•- # " 'J

T'l.'.’.VV.'.V.'.V.'.V.

< ** 
X.

* X V5* , ,o;, -- - i-
;s
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X s< A
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.i ^ * * *
xvm<

•ys'W'.................<

; -- iSrt >- -

V 's i

: s s ‘•^h.wii-s s ..; V“ ^

Wv/WwMy.v.yKvX

^ jsv s *•
<y N

PHJCTtDN

' V'- *”sve4MT>s

«r • •
*s&**a

' ' ■ ' Ss s ;- y
i *> «•% xs<s

m*
.v.v.v.v.sv.w.vis»:.!.:.-W

>vav.?asv.-

r #3f. '

h'" #8"

1:25 077.7 077.7 2958
1:30 1001.2 1.2 345.6 5.792 995.4 10.08 3069
1:35 1056.0 2.3 316.8 4.931 1051.9 9.24 3133

1 1:40 1101.1 3.5 345.6
335.9

5.792 1095.3 10.08 3181

1:45 1227.7 5.7 633.6 17.775 1209.9 16.48 3291
1:50 1289.9 8.0 662.4 19.299 1270.6 19.32 3368

2 1:55 1367.2 10.2 633.6
643.2

17.775 1349.4 18.48 3430

2:00 1490.0 13.5 950.4 37.634 1452.4 27.72 3539
2:05 1529.3 16.8 950.4 37.634 1491.7 27.72 3613

3 2:10 1605.3 20.0 921.6
940.8

35.551 1569.7 26.88 3673

2:15 1730.6 24.4 1267.2 64.079 1666.5 36.96 3778
2:20 1798.9 28.8 1267.2 64.079 1734.8 36.96 3851

4 2:25 1858.8 33.1 1238.4
1257.6

61.411 1797.4 36.12 3910

2:30 1963.5 38.4 1526.4 90.415 1873.1 44.52 3999
2:35 2048.3 43.8 1555.2 93.596 1954.7 45.36 4066

5 2:40 2082.5 49.1 1526.4
1535.9

90.415 1992.1 44.52 4119

2:45 2206.6 55.5 1843.2 128.163 2078.4 53.76 4191
2:50 2245.8 61.8 1814.4 124.483 2121.3 52.92 4241

6 2:55 2282.5 68.0 1785.6
1814.4

120.852 2161.6 52.08 4281
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Fall-Off 2:56 2143.3
2:57 2114.2
2:58 2100.2
2:59 2087.6
3:00 2074.9
3:05 2026.8
3:10 1990.0

2143.3
2114.2
2100.2 
2087.6 
2074.9 
2026.8 
1990.0

4251
4234
4221
4207
4196
4144
4106
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JOHN WEST ENGINEERING COMPANY
Hobbs, Hew Mexico 

8TEP RATE INJECTION TE8T

CLIENT: Greenhill Petroleum Corporation DATE: 7/31/92

WELL NAME: Lowington San Andres Unit Well No. 37 WO#: 92141013

Lea County, New Mexico

MID—PEHF8. = 4660 - SOSO 
PACKER DEPTH = 4620 
BHP GAUGE DEPTH » 4805

..

in n m Wf'
-s > S - V -

% ss

' SURFACE- *8MtK&*riMe-- WJEtWKS*
s ssV

C*Hp*feJ8D
twsiNOPflettfe, vot> m m&m , mk&kam 88# i

me ....................tens*.................. ________ .AsA.m=M- .............

6:35 78.5 78.5 2171
8:40 466.0 3.7 1065.7 46.630 419.4 31.08 2530
6:45 525.4 7.5 1094.4 48.979 476.4 31.92 2595

1 8:50 563.4 11.2 1065.6 46.622 516.8 31.08 2629
1075.2

8:55 802.3 17.0 1670.4 107.092 695.2 48.72 2832
9:00 869.3 22.8 1670.4 107.092 762.2 48.72 2891

2 9:05 885.9 28.6 1670.4 107.092 778.8 48.72 2925
1670.4 ■

9:10 1151.6 36.4 2246.4 185.263 966.3 65.52 3123
9:15 1194.6 44.3 2275.2 189.681 1004.9 66.36 3171

3 9:20 1225.0 52.1 2246.4 185.263 1039.7 65.52 3201
2256.0

9:25 1490.8 62.0 2851.2 287.965 1202.8 83.16 3395
9:30 1546.7 71.8 2822.4 282.607 1264.1 82.32 3447

4 9:35 1595.0 81.8 2880.0 293.369 1301.6 84.00 3493
2851.2

9:40 1852.2 93.7 3427.2 404.740 1447.5 99.96 3671
9:45 1915.6 105.8 3484.8 417.414 1498.2 101.64 3723

5 9:50 1961.3 117.8 3456.0 411.055 1550.2 100.80 3766
Shut dowi i 3456.0
out of
Water

Fall-Off 9:57 1277.9 1277.9 3394
9:58 1091.9 1091.9 3205
9:59 969.2 969.2 3080

10:00 884.7 884.7 2995
10:05 652.5 652.5 2761
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JOHN WEST ENGINEERING COMPANY
^ . Hobbe, Hew Mexico

STEP RATE INJECTION TEST

CLIENT: Greenhill Petroleum Corporation DATE: 7/31/B2

WELL NAME: Lovington San Andres Unit Well No. 35 WO#: 92141013

Lea County, New Meziao

MID-PEHF8. = 4570 - 5040 

PACKER DEPTH - 4535 

BHP GAUGE DEPTH - 4805
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<■ < s /
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' X
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m
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i mmvmm*
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w.v>sydtMMt«yiWiSV
liW^V.'flwJw.V.Vrt'.V

m

mxtm*
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ms «w f <P s
✓ W'' *v, >

V.:.W.!.WAWWiVW.WAVA!.S,i
.. •'s, a >

mj&mm,
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\z%mL..........

... J-Wtfr
. ...

•K-tHJwWwWw!r>X-

11:35 140.4 140.4 2206
11:40 361.5 2.0 576.0 14.939 346.6 16.80 2438
11:45 415.0 4.0 576.0 14.939 400.1 16.80 2495

1 11:50 456.2 6.0 576.0
576.0

14.939 441.3 16.60 2538

11:55 642.9 9.7 1065.6 46.622 596.3 31.08 2716
12:00 722.4 13.4 1065.6 46.622 675.8 31.08 2780

2 12:05 770.3 17.0 1036.8
1055.9

44.317 726.0 30.24 2825

12:10 982.3 22.4 1555.2 93.830 888.5 45.36 3015
12:15 1051.8 27.8 1555.2 93.830 958.0 45.36 3087

3 12:20 1102.5 33.2 1555.2
1555.2

93.830 1008.7 45.36 3140

12:25 1346.8 40.3 2044.8 155.683 1191.1 59.64 3336
12:30 1435.4 47.4 2044.8 155.683 1279.7 59.64 3424

4 12:35 1502.4 54.6 2073.6
2054.4

159.764 1342.6 60.48 3495

12:40 1748.0 63.5 2563.2 236.475 1511.5 74.76 3681
12:45 1822.7 72.4 2563.2 236.475 1586.2 74.76 3754

5 12:50 1893.6 81.2 2534.4
2553.6

231.583 1662.0 73.92 3823

12:55 2131.6 91.9 3081.6 332.487 1799.1 89.88 3997
1:00 2203.7 102.5 3052.8 326.761 1876.9 89.04 4075

6 1:05 2259.5 113.0 3024.0
3052.8

321.081 1938.4 88.20 4134
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HP®?®
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Fall-Off 1:08
1:07
1:08
1:09
1:10
1:15

1634.2
1488.7
1391.2
1317.8
1258.3 
1063.5

1634.2
1488.7
1391.2
1317.8
1258.3 
1063.5

3754
3600
3500
3426
3367
3169
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JOHN WEST ENGINEERING COMPANY
Hobbs, Hew Mexico

8TEP RATE INJECTION TEST

CLIENT: Greenhill Petroleum Corporation DATE: 8/3/92

WELL NAME: Loving!on San Andres Unit No. 38 WO#: 82141012

Lea County, New Mesiao

MID-PERF8. ■= 4580 - 8088 

PACKER DEPTH =

BHP GAUGE DEPTH - 4838

STEP NO..• s
*

..MttAtttft

mmm

llll^

SMMJ

mmtu
TUEtKC PRESS.

*• 'wP

.....................
m

; #*»*»«« 
RATE

t*}

etucttOM
tflEttfctttS*

«■. ** VT
s s *

SWatECTED
TtKENC PRESS,

tn-m

m

HATETgJXn*

m
\ !
MEASURED

SEP
{P«9? '

8:55 608.0 608.0 2714
9:00 644.7 1.7 489.6 11.136 633.6 14.28 2742
9:05 651.1 3.3 460.8 9.954 641.1 13.44 2750

1 9:10 647.4 5.0 489.6
480.0

11.136 636.3 14.28 2758

9:15 747.2 8.7 1065.6 46.942 700.3 31.08 2819
9:20 762.5 12.4 1065.6 46.942 715.6 31.08 2849

2 9:25 796.7 16.0 1036.8
1056.0

44.622 752.1 30.24 2873

9:30 893.9 21.4 1555.2 94.475 799.4 45.36 2937
9:35 930.5 26.7 1526.4 91.264 839.2 44.52 2978

3 9:40 963.4 32.1 1555.2
1545.6

94.475 868.9 45.36 3010

9:45 1088.5 39.2 2044.8 156.753 931.7 59.64 3084
9:50 1134.1 46.3 2044.8 156.753 977.3 59.64 3132

4 9:55 1168.4 53.4 2044.8
2044.8

156.753 1011.6 59.64 3170

10:00 1326.6 62.3 2563.2 238.099 1088.5 74.76 3253
5 10:05 1376.0 71.1 2534.4 233.174 1142.8 73.92 3307

10:10 1419.0 79.9 2534.4
2544.0

233.174 1185.8 73.92 3350

10:15 1578.5 90.4 3024.0 323.286 1255.2 88.20 3433
10:20 1648.1 100.9 3024.0 323.286 1324.8 88.20 3494

6 10:25 1686.1 111.6 3081.6
3043.2

334.770 1351.3 89.88 3542

10:30 1853.2 123.7 3484.8 420.281 1432.9 101.64 3625
10:35 1908.9 136.1 3571.2 439.761 1469.1 104.16 3682

7 10:40 1968.4 148.2 3484.8
3513.6

420.281 1548.1 101.64 3731
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