STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

APPLICATION OF OXY USA INC. FOR APPROVAL OF A PRESSURE
MAINTENANCE PROJECT, EDDY COUNTY, NEW MEXICO.

CASENO. 20) 5%

APPLICATION

OXY USA Inc. (“OXY”) through its undersigned attorne&s, hereby files this application
with the Oil Conservation Division for an order approving a pressure maintenance project in the
Bone Spring formation underlying a project area comprised of Section 34, Township 23 South,
Range 29 East, NMPM, Eddy County, New Mexico. In support of its application, OXY states:

1. OXY USA Inc., (OGRID No. 16696) is the operator of the following six
horizontal wells drilled and completed in the Bone Spring formation (Cedar Canyon Bone Spring
Pool (Pool Code 11520)) underlying Section 34, Township 23 South, Range 29 East, NMPM,
Eddy County, New Mexico:

e The Cypress 34 Federal 1 well (30-015-35053) dedicated to the S/2 S/2 of Section
34 and completed in the 1st Bone Spring interval;

o The Cypress 34 Federal 2 well (30-015-35413) dedicated to the S/2 NE/4 and the
SE/4 NW/4 of Section 34 and completed in the 1st Bone Spring interval;

e The Cypress 34 Federal 3H well (30-015-35692) dedicated to the N/2 SE/4 and
the NE/4 SW/4 of Section 34 and completed in the 1st Bone Spring interval;

e The Cypress 34 Federal 8H well (30-015-39430) dedicated to the W/2 E/2 of
Section 34 and completed in the 2nd Bone Spring interval;

e The Cypress 34 Federal 9H well (30-015-42088) dedicated to the E/2 E/2 of
Section 34 and completed in the 2nd Bone Spring interval; and

e The Cypress 34 Federal 11H well (30-015-42920) dedicated to the E/2 W/2 of
Section 34 and completed in the 2nd Bone Spring interval.



2. OXY seeks approval to inject produced gas, produced water and carbon dioxide
into the First Bone Spring interval through the Cypress 34 Federal 3H well at a total vertical
depth of approximately 7896 feet to approximately 7949 feet along the horizontal portion of this
wellbore and into the 2nd Bone Spring interval through the Cypress 34 Federal 8H well at a
total vertical depth of approximately 8658 feet to approximately 8910 feet along the horizontal
portion of this wellbore. Oxy anticipates injection through these wells will provide pressure
maintenance support in the 1st Bone Spring interval for the offsetting Cypress 34 Federal Nos. 1
and 2 wells and in the 2nd Bone Spring interval for the offsetting Cypress 34 Federal 9H and
10H wells.

3. Oxy seeks authority to inject produced gas, produced water and carbon dioxide in
these wells at the following maximum surface injection pressures:

Cypress 34 Federal 3H (1st BS interval) Cypress 34 Federal 8H (2nd BS interval)

Produced gas: 3850 psi Produced gas: 4350 psi
Produced water: 1,580 psi Produced water: 1730 psi
Carbon dioxide: 2000 psi Carbon dioxide: 2300 psi

The source of the produced gas and the produced water will be the Bone Spring and Delaware
formations. The source of the carbon dioxide is unknown.

4, Oxy seeks to place the packer in the vertical portion of the production casing
which is significantly above the first perforations. Oxy therefore seeks an exception to the 100-
foot packer setting depth requirement applied to vertical injection wells.

5. Oxy requests allowance to use unlined tubing in the injection wells, which has
previously been approved by the Division for a similar injection project. See Order R-14322.

6. A copy of the Form C-108 for this injection project is provided with this

application as Attachment A.



7. A copy of this Application has been provided to all affected parties as required by
Division Rules and notice of the hearing on this application will be provided in a newspaper of
general circulation in Eddy County.

8. Approval of this pressure maintenance project will result in the production of
substantially more hydrocarbons from the project area than would otherwise be produced, will
prevent waste and will not impair correlative rights.

WHEREFORE, OXY USA, Inc. requests that this application be set for hearing before an
Examiner of the Oil Conservation Division on January 10, 2019, and, after notice and hearing as
required by law, the Division approve this application.

Respectfully submitted,

HOLLAND & HART LLP

f

“Michael H. Feldewert
Adam G. Rankin
Jordan L. Kessler
Julia Broggi
Post Office Box 2208
Santa Fe, New Mexico 87504-2208
(505) 988-4421
(505) 983-6043 Facsimile
mfeldewert@hollandhart.com
agrankin@hollandhart.com
jlkessler@hollandhart.com
jbroggi@hollandhart.com

ATTORNEYS FOR OXY USA, INC.



Case No.:

Application of OXY USA Inc. for Approval of a Pressure Maintenance
Project, Eddy County, New Mexico. Applicant in the above-styled cause seeks
an order approving a pressure maintenance project in the Bone Spring formation
(Cedar Canyon Bone Spring Pool (Pool Code 11520)) underlying Section 34,
Township 23 South, Range 29 East, NMPM, Eddy County, New Mexico.
Produced gas, produced water and carbon dioxide may be injected into the First
Bone Spring interval through the Cypress 34 Federal 3H well (API No. 30-015-
35692) at a total vertical depth of approximately 7896 feet to approximately 7949
feet along the horizontal portion of this wellbore and into the Second Bone Spring
interval through the Cypress 34 Federal 8H well (API No. 30-015-39430) at a
total vertical depth of approximately 8658 feet to approximately 8910 feet along
the horizontal portion of this wellbore. Oxy seeks approval to inject at the
following surface injection pressures:

Cypress 34 Federal 3H (First BS) Cypress 34 Federal 8H (Second BS)

Produced gas: 3850 psi Produced gas: 4350 psi
Produced water: 1,580 psi Produced water: 1730 psi
Carbon dioxide: 2000 psi Carbon dioxide: 2300 psi

The source of the produced gas and produced water will be the Bone Spring and
Delaware formations. The source of the carbon dioxide is unknown. Oxy also
seeks an exception to the packer setting depth for these injection wells and for
allowance to use unlined tubing. The proposed project is located approximately
six miles southeast of Loving, New Mexico.



STATE OF NEW MEXICO Oil Conservation Division FORM C-108
ENERGY, MINERALS AND NATURAL 1220 South St. Francis Dr, Revised June 10, 2003
RESOURCES DEPARTMENT Santa Fe, New Mexico 87505

APPLICATION FOR AUTHORIZATION TO INJECT

L PURPOSE: s_Secondary Kecovery ZS Pressure Maintenance _ Disposal Storage
Application qualifies for administrative approval? Yes X No

1.  OPERATOR: X Y USA e
ADDRESS: 2 © e 472949 oo s S TR
CONTACT PARTY: YAelie o Mov.ﬁzjg,ﬂn < PHONE: 113 3u e - 11,

Il WELL DATA: Complete the data required on the reverse side of this form for each well proposed for injection.
Additional sheets may be attached if necessary.
Y No

IV. s this an expansion of an existing project? Yes
If yes. give the Division order number authorizing the project:

V. Attach a map that identifies all wells and leases within two miles of any proposed injection well with a one-half mile radius circle
drawn around each proposed injection well. This circle identifies the well's area of review.

V1. Attach a tabulation of data on all wells of public record within the area of review which penetrate the proposed injection zone. Such
data shall include a description of each well's type, construction, date drilled, location, depth, record of completion, and a schematic

of any plugged well illustrating all plugging detail.
VI Attach data on the proposed operation, including;

Proposed average and maximum daily rate and volume of fluids to be injected;

Whether the system is open or closed;

Proposed average and maximum injection pressure;

Sources and an appropriate analysis of injection fluid and compatibility with the receiving formation if other than reinjected
produced water; and,

5. If injection is for disposal purposes into a zone not productive of oil or gas at or within one mile of the proposed well, attach a
chemical analysis of the disposal zone formation water (may be measured or inferred from existing literature, studies, nearby

wells, etc.).

B W=

*VIII. Attach appropriate geologic data on the injection zone including appropriate lithologic detail, geologic name, thickness, and depth.
Give the geologic name, and depth to bottom of all underground sources of drinking water (aquifers containing waters with total
dissolved solids concentrations of 10,000 mg/1 or less) overlying the proposed injection zone as well as any such sources known to

be immediately underlying the injection interval.

IX.  Describe the proposed stimulation program, if any.

*X.  Attach appropriate logging and test data on the well. (If well logs have been filed with the Division, they need not be resubmitted).

*X1. Attach a chemical analysis of fresh water from two or more fresh water wells (if available and producing) within one mile of any
injection or disposal well showing location of wells and dates samples were taken.

X1l Applicants for disposal wells must make an affirmative statement that they have examined available geologic and engineering data
and find no evidence of open faults or any other hydrologic connection between the disposal zone and any underground sources of

drinking water.
X1 Applicants must complete the "Proof of Notice" section on the reverse side of this form.

XIV. Certification: I hereby certify that the information submitted with this application is true and correct to the best of my knowledge and
belief.

NAME: {/—\&\'\ €t “’k(}rﬂm Uy €A\ TITLE: ’\‘Zec'x( PO SV Y/Y\ o,
I J ) 7 ) 7
SIGNATURE: _ A MA vyt o = D DATE: __\\| 3 |1%

- ,
E-MAIL ADDRESS: L\ﬁ e mnmenNn odreway € oy v G~y
* If the information required under Sections VI, VHI, X, and X¥Vabove hasBeen previously submitted, it need not be resubmitted.

Please show the date and circumstances of the earlier submittal:

DISTRIBUTION: Original and one copy to Santa Fe with one copy to the appropriate District Office

ATTACHMENT - A



VI

VI

VIl

Xl.

XIl.

XiL.

C-108 Application
OXY USA inc.
Cypress 34 Federal 3H and 8H
Eddy County, NM

This is a pressure maintenance project.

OXY USA Inc.

P.O. Box 4294

Houston, TX 77210

Contact Party: Kelley Montgomery, Oxy (713) 366-5716

Injection well data sheets and wellbore schematic diagrams have been attached for the injection
wells covered by this application.

This is not an expansion of an existing project.

The map with a two-mile radius surrounding the injection wells and a one-half mile radius for
area of review is attached.

The tabular format of the area of review is attached.
The proposed operations data sheet is attached.
Please see attached signed statement on geologic data for the Bone Spring formation.

The proposed Cypress 34 Federal 3H well is an existing horizontal producing well that was
hydraulically fractured with 5000 gal of 7.5% HCL, 500,000# 20/40 Ottawa and an additional
50,0004 20/40 RCS was used.

The proposed Cypress 34 Federal 8H well is an existing horizontal producing well that was
hydraulically fractured with 153,622 gal of treated water, 24,000 gal of 15% HCL, 107,579 gal
WaterFrac GR15, 1,093,251 gal Delta Frac 140-R15 and 1,907,514# sand.

Logs were filed for the existing well at the time of drilling.

Well Name Date Submitted
Cypress 34 Federal 3H 10/01/2007
Cypress 34 Federal 8H 06/24/2013

Per our field personnel, no fresh water wells were found within one-mile of these wells.
N/A. These are not disposal wells.

Attached please find the Proof of Notice.

{24



an S90°1T~aL
QN .S86°0T — Q18d

M

(pareioyngd)

dAL 6¥6L/AN.056°01 02 1923 QAL 968L/AN.TOIS

GO R E R R AR A 6 B E R AR 6

[BATSIU] UOTIoalu]
"I XS G2ET

QAL .6v6L AN .S9011™ :yde] [e1o, s, ot

TTPRR[NOND” (PAUILISNA(] POYIRIA Qoeyng™ uswe)) jo dog,

M {0 XS GTET YNm pajuaa))

—————

«Cf1 § 9zI§ Suise) «8/L L-T/1 8 921§ 9J0H 212 % 00T'T
000 @195 ,8/66

UISE.) UONonpoig

TTpRle[noI)” :pauIULISlR(] POYIOIN T eoeung Juswe) jodog,

s 40 ‘XS 0011 yIm pajuas)

«8/S 6 :9zI§ Juise) P/ TIT 9218 910

1) %5 009

UISE) 91BIpauLI9IuU] 055 @135 L8/ €T -

5 e B N “Ayuno) App3
PRIB[NOIIT  'paultLIaS(] POYIRIA 20ejIng™  uawe)) jo dog, b il
TM4 .059'T 3 154 ,001' :uonesoy areung

T695€-ST0-0€ ‘1dv
LLSO'E 8% | SEQ'E 1D uojead)3

M 40 XSTT 0097 pim pjuswia)

«8/€ €17 -ezIg Suise) «C/1 LT 921§ 9[oH

wesdelq SI0q|[3M\ pasodold HE [2iapa] FE sso1dAy

SUISe)) soujing

VAVA NOLLDNYLSNOD TTAM IULLVWHHIS HIOITTAM
HONVY dIHSNMOL NOILLDHS JHLIAT LINN NOLLVDOT H9V.LO0d
i (4 S¢€T ve b S 1A 0891 2 "ISH.0017 ‘NOLLVDOT T1dM

HE [BIp3] € $51dAD™ "YAGINNN 2 TAVN TTHM

Ul VSN AXO MOLVIAdO
LAAHS VILVA TTAM NOLLDALNI 1 apig




3l2{

(.CR0°01) AMEM\S.G_UGDV UONRULIO] dwredJjom

(S9TS) (SUIA[ISA0) (STeMB[3(T) UOTEUIIO,] UOKUE,) AGSTIg
T IBAIE SIY) UT 9UOZ uonoafur
pasodoid oy Surk[100 1o Surkrepun souoz seg 10 [1o Aue jo syidop pue sweu oY) 9T o

ON  'pasn (s)3n[d 10 Juourad Jo syoes o1 ‘Ire1op Surd3n[d aA18 pue sjeasur
pajerogred yons [[e IS ;(S)ou0z Ioy10 Aue ut pajerogred uaaq 1943 [[om oY) SBH b

UHAS duog uoAue Tep3yy ~ :(s[qeoridde 1) [004 10 pJoL] Jo oweN ‘¢

SULIAS SUOY ~ :UOHBULIO,] UONO(U] o3 JO aweN 7

[1O~195npoId ~ (P[P AJ[eUISIIO [[om 9ty sem ssodind Jegm 1o ‘ou b

ON[iZNaETs (SOixd {uonoafur 10y porup [jom mau e SIYIST 1

ele(J [eUonNIppy

~ (arqeordde j1) [eog Sursen/Suiqny, JoadA1, 1010

(T[oA 3O UOTIO3S [eoTIoA UT Io50ed 105) 00V :pdeq 3umeg 1yoeg

19358d P00 [SYDIN XTSV 0T PIOJISWEM /TG -19%0eq Jo odA L

(1o1em Sunoofur j1 Suiqny paury asn [[1p) UON ™ :[erejey Surur| SulqM 08-T#06 L OHd .8/L ¢  :9z1g Suiqn,

LHAHS VILVA TTIM NOILOAINI




(pareropiay)

“AAL O168/AN.016TI OL i QAL 8S98/AN.STLS™

[BAISIUT uonoaluy
T dAL 0168 AN .£L0€1 yde [e10L,

T PRIR[NOI) T {PAUIULISIO(] POYIRIA ooepng™ suowa)) jo dog,

ou 40 XS 08TZ ™ ynm pajuswa))

«C/1 G 1ez1g Suise) «C/l 87 921§ 9]0

SUISE)) Tononpolg

T PAIRNANY)) T ipauIISla POYISIA

0rJING ™ Juswd)) jo doj,

M 10 XS SEIT™ [Yum pajuswa))

«8/S 6 971 Buise) «PIT T 921§ 9]0H

UISe)) ojelpaliiaju]

T PRI IpIUILISIA(] POYIDIA oepng™ uawe) Jodog,

il 20 ‘XS 0SE™ yim pajuswa))

——

«8/€ €17 :9z1§ Suise) «91 9718 9[0H

/1

GW E20'ET-qL
Qix ,696'2T ~ G18d

AT R T e, O 1o o0 N
- e,

*011) X8 08zT
ELO'ET @195 56 &

g g
M
==

MWDK GHTT ey
00T'E @185 ,8/5 6 m )

S I

AT

RGNS

2410 X5 05g
80F @ 135 ,8/¢ €T
WIN ‘Ayuna) App3
362U SETL YE 33§
1504,086'T B 153 5L u01@207 92005
0EY6E-5T0-0F *idV
/E'590°€ 8% L€' THO'E 1D iuoneaa)z

Wieidelq 210qj|9m pesodoid Ha [ispo] b SSa1aAY

SUTSEy oeyIng
VLVA NOILDNHISNOD TTIM OILYWHHOIS HHOTTTAM
HONVY dIHSNAMO.L NOILLDHS AHLLAT LINN NOLLVOOT d9V.LOOHd
-~ H6T S€T 143 @,

194 0861 % ISH SLS™ NOLLVDOOT TT1dM

H8 [e19p2] ¢ $s1dAD™ :qAGINNN % TAVN TTaM

DU VSN AXO “MOLVIHdO

LHIHS VLVA TTIM NOLLDHALNI I 3pIS




(.T1900T) (SUTA[TSpuN) UOTeNII0,] dUIEIJ[O M

(.S9TG) (BUTATISAO) (STeMB[3(]) UOTIBUIIO,] UOAUT) AGSTIg]
T iBaIE STY) U QUOZ uonoafur
pasodoid ay3 Suikpreno 10 Surk[1epun souoz ses 10 [10 Aue jo syidop pue oureu o) Al G

ON  'pesn (s)3n[d 10 juawao Jo syoes ‘o'1 ‘Jresep Suiddngd oa18 pue S[eAIIUT
pasezoprad yons [[e ISIT ¢ (S)ouoz Joylo Aue ur parelojied usaq 10Ad [[om o) SB

ULIGS suoq UOCATRD Tep3) :(e[qedridde Ji) [004 J0 PloT] Jo oweN ‘¢

SULASauoY  uonewlIog uonoa(uf oyl Jo sweN 'z

[1Q-1o3NPOIg ~ (PaILp ATTeuISLIo [jom oy sem asodind jeym 1oy ‘ou Jj

ON X SOX {uonoalur 10y paf[uIp [om mou B SIYI S| °|

BIeQ [eUONIPPY

— «(d1quorrdde j1) reag Surse)/Suiqny, jo odA [, 1010

(Trem Jo woroas [eonIoa ut Joxoed 105) 0028 :wdeq Sunyaeg 1eoeg

To30ed P37e03 TN X TSV SI0T PIOJISUIEaM /1 “ovoed Jo adA ],

(Jo1em Sunoafur g1 Juiqny paury asn [[ip) SUON  :[eriejejy Surury SUlqQm) 08-"T#06'L OHd /L ¢ :9z1§ Suiqny,

LHAHS VIVA TTIM NOLLDAINI

S/2|




Py

O H .né—ZS

ACELER) SUAAD

HE 034 vt Bsauans
®

ipc-

H§"3034722 14

CYPRESS

0347497907

NV d Hoy WO

I, HE P23 e SSaKdAY)|

o @ PO bE ssoudhn)
1opng AW Z/L

HE [213p3 4 pE 9501040

HE [£19P3 4 b Ssa1dAD)

Y Jung AN Z

g oM AxOuoN iy

B A0 @

% e

a3471:9700".

S

Y

(RIIOZUOH HOA s
HB Pa3 pE SSUAAD e
b HE Pa4 pE SS0I04D swmm

i puaba

Y O MeN KRGS KBRS
i SHI9M 10308[u] 0oIXaW MaN

3

L, ot ; 2% B <

L4

HZ 3 Qg4 HONVY NNON¥YN

81

3

|




CYPRESS 34 FED #3H & #8H AOR MAP

T

m
-

x
‘-4
S K
i
i
i
i

m. - - N T CTRERETT) _._MZ.T_:N_. .:m,..T....mm- ~ N TS
(D} (c) ‘f “? (A) o) tc) 'T e 1A} ) f
potad  sEww | { ! sme S ,’
(E) F) e ] H) (LT
: !
.......... feny
PVSW NESW ;
) (K} |
§ |
= o b St il
| |
SESW SESW |
(LTI oY T sy
! 30-015%2751 |
A |
| |
e T
), (c) z
| |
..-‘1 ...........

JQW'NO
m,' (K)
1
o e e e e R N R e e
! 7!
swew) s
My
Wéﬂﬂi
i
Lel L3
{
|
b e e Y |
s{«tznm i i "
| semw 4 s SENE 30018324 4 wm*mw BWNE
()} o ® (H) ) f Marn Froostns () | (e
i 3089 % i ] i .5”' ) ;

N i 30501535109
,_.%.zag._-l;-e_m,‘t_---“-w-_.mg_-«we}“_,w.; ...... 5 S A
m: Hes : nwse ; NESE TN ;i Y §3W§§7“: m.'».-asam ! 12081 |

i . " -0 5%, 7 o
T e AT | 8Ky Lo g w%"m{ 3 § 3
I i i : : ' ! I
p-4»~--~»4~«~_~»w§~-«---~-—~-«~~1wm~~~~1 ~~~~~ 5 et E D D PRt e (B
: o : ! i 30-015-41 785 ¥ i ie.,ﬂr 4 {
SWSE ) swew : ' SESE 3061533718 :
3 B S ) ritowea SR T :m,;,,%“,,m | oy
g ; t \ 1 § 30-015-389% ¢ !
4

11/13/2018 11:50:52 AM
Well Location - Small Scale
* Adive

Gas, Canoslled, He e Crided

Cll, Temperned 2 Abondoned

118,056

% Mile Area of Review

B Gas e 2 So Woter gection, Acte .
" ten S Gan Auged 5ot Wotes kyection, Canated @ Well ID on AOR Table
* Pugged 5 a

- ity a g ¥ N
& i s insain el e me=  Cypress 34 Federal #8H

& visann, eotie S Sak Water injection, Plugged
T e e - en, Cocsted Sat Water InectienTemporaily Abondorsed === Cypress 34 Federal #3H
e e ke Irgection, Hews & water adtive
% 7 iection, Plugged b Water, Cancebed
¥ cooadive . b i

S Wiedtion, Temparark, Soordoned @ Water, Moy
v €00 Cmceted
B ® O, aaive & water, Flugged

® \ Bureau of L Management, Texas Puts & Wikiife, Exii, HERE,
F cco, Pruped & S Mo g v Gamin, HCREMENT P, USGS, METUNASA, EPA, USTA, 00D,
i ® Chten 0 ococimias BLM
*LAR, Temporaly Abandoried = &

i o

o <l Pagged LD Cistiat offices

184 D0 i and Gos tlap Tetp iam

Heay dedcn Ol Conservation Cistzion

S " Hews Meston Gl Conpervation Chision

1




8l

Hs 0001 TSOC 8/56 2
DHMISINOR
IOAHYD WYAID

2869C-910-0F

ang ™3 ese  oooe 88 -1
ONMESINOT
KEEL - PEGL NOANVO HVEID any Bos 003 002 «S/EEL 22T 2T
£008
pue
AEOE ans g 0662 L8N /18 /18
and M3 0l 862 66 2031
ONRSANOR
DOLLL - 058L  NOANVD ¥YCID D &M 019 s58 SBEEY ~2/EL1  SEREt  2O2L  OlO3/10/00 362 S€2 ¢ RT3 0% M1 0611 JALDY (] He VEIQAL €COTANAAD  "ONI VSN AXO  89E20-910-08 81
E
pus
8y e LSy 0soy 0sify ane w218
e A58 0TI S5OT B/86 121
nneg ‘Bupdg oueg
JOYWISIRE 05011 - 0128 opEms wunfing . ms  oset 089 B/E gl SE/VIV 0911 ovEL  900e/g2/0l 302 82 12 X g 0561 54 0912 antoy [} He TYNIAIE FEIROINGOOD  ORIVENAXO  2e16£-310-0C g1
5019
pus
2sLe ang ™ 0esz oAt eMne Ky Y
ano e p0el OLie 0/$6 /121

OIS IN0A
JASPIL - EGSR HOANVONYAIAD

oere kit mg
angy g
ONMdS IMoT
202U - 0918 HOANYOUYAID ] mg
3009
pus
oot oad mg
and g
DONHLSINOG
HOARYD ¥va3o any am5
09 g
an g
svo)
ANYOLI0M
LIEYL - 89001 IOVSITIOS MO Jms  gss st 8/¢ €1
oD 052 0161 Sssel g
) KRG oM €es2 Bae 8/90%
ONNds A0
DIGE] - G026 NOANYO AV and mg 099 962 RZ0AL WEH JOSET  JI98  GI0Z/6ME0 T 62 SeE ¥t O I\ D002 I 081 FALLDY il "]it MNOGIAL $ESSIIIAD  ONI VSN AXO _ 02621-9I00E o1
any S O0L0T G6#CT E/iYK.2/16  .WED
any g oett scoe SaL 828
ORNAS INOT
HOV VIS THE 2E2E[ - 8908  NOAMYD ¥Y@ID ano ms  ock _ 91C HEOL SWENL  GBEET  ASlA O02/20/60 282 SgT iE a__TMI OfC NI 072 JALLOY ae Hok IVUIQES 0 STIUAAO  OMIVSMAXO  OLOEH-S10-08 (]
2926 an3 g E 2718 8L
5D ms  ote .oue 8% /ot
ONRIdS 3HOT
QOLEL - D06 NOANVO ¥VaED ang s oy g6F SWELY SYTYL 0L201 6668 ¥102/10/30 362 SEZ_S¢C d. 134 00t 54 ez JALIDY q0 HE RIS ¥E SSINARD  'ONI VEQ AXQ 5302951008 8
%) NG oZaZ ArLeof e WLl
ann g 00zl Z0OE 958 Bl
ONRIIE INOA
D510 - 8516 HOANYO ¥Y@3D any ¥s 059 sss S/EE] =S/121  SBIDL  426L  $002/G2/BD 362 SEZ # 27T OBSL Y 066 ALOV T0 ] VALIAIE $E SSTUARD ONIVEA ANO  £6856-510-0¢8 13
B8Z5r
Y52 ang g 00zE B30l 2718 204
angy Hos 0011 ZE6C SBise Nzt
ONNdS INOR
UOVUINTHE 09301 - L1 NOAHYD BYAID L 1] IS 089 gig
D05
8 .0082 ann g 28T Qo1 2rtg B8]
0 ms o oszt ovet T w12t
ONR4SINOR
$6301 - 8620 NOANVO HYQID Llifed ] C1¥6E-010-08
gt D162 §9Z ESLIL /18 218
e+ s gzEr 0908 -8/68 Mgt
ONRSSTROR

QO0LT) - 66€8  HOANYD UYA4D ang ams  Gly 656
0808 angy s 22z a0l -8/68 St
ANy mg a1 080T S/E el 1913
uogoduios “ON1
010} uod(y ‘NIO CIMS WRINGASG 29GET + 6L ang s 099  ig =02 82 SP9S1 24801 B10z/REsi0 362 S£Z ¥ 2.1 6ot T8 gest aauny ams 1 OMSSSTHIAD 'AMSTUROSIN _L08EN-210-08 £
866y
THOC MEDWAND  pms  oIlE RLEZI 2s sZ15)
aano ms 06 00O -1 Blg4s
ONNRdS INCE
DOZZL - 008 NOANYD Nyaad any S 013 ¥Eg RCel SB{LEIL_ Q621 200  600Z/HO/M0 362 GEET of M M4 06k Ms1 ont FAUDY BIE9E-210-08 k3
Loy 80 umg 0011 00201 2y B8
Aeamsdutoy 05y9  s2Bl SPIOT /8L 216
ano ms 0021 L1062 -Meal Srel

8002 ™1 £20 o 11 PIOS oBire oM

2ZHY fe5q o o) Bupres g/t ¥ WP

I PO20jU9-01 oy oB g o om oy

PIO% ‘I poursye: puw TIO4A FR]) JOjus

=04 0} poridde oBog £ 1/21 v PYPE

e L - lfow £ YU OpUIS munBe szt
Ot} 3% 2251 13 oxag Aq mesep] ey tanes ‘Bupdy euog puz

THP [WUIBL1a Oein OI0QOM TL, 04GO1- SPLG  OpeLes rimbey

1089 sisEjodoy,
(OSFEE-S10-08 #IAW) HE P (26956-810- 084 1dW) ML PoJ bs ssoxdin szopoafag 205 WOV




U

190 DALY E6¥E 268¥E Y YER
and s pozI 2z «8/96 %4}
“ONEGAM ADOWN uo (5¥D)
OIqRTRAY 104 ot (f10dos uagaydinos dNYALIOMm OTLONILYSILO
“Aoams mionoonp) wiep sutoy QLYL- 5801 3OVSAIdund 20 us 0¥ BE SS/EET =/ LY 25831 B102/60/10 A 62 SIE €

1 ;d ord d 0] SANOY SYD HS1 _WOD TVIGHS Y2 STINdAD ADOY d¥L L6£yy-91008

e T T s
ww RO N TYNOLAI Y AN 2 g LR

NN vaouny
1Y arTIm




Item VI
Proposed Operations

The Cypress 34 Federal 3H will inject in the 1 Bonespring and the Cypress 34 Federal 8H will injectin
the 2™ Bonespring.

Gas Injection
1.
Well Name Average Daily Rate of Maximum Daily Rate of Gas
Gas to be Injected to be Injected
Cypress 34 Federal 3H 6000 MCFD 20,000 MCFD
Cypress 34 Federal 8H 9000 MCFD 20,000 MCFD

2. This will be a closed system
3.
Well Name Average Injection Pressure Maximum Injection Pressure
Cypress 34 Federal 3H 3500 psi 3850 psi
Cypress 34 Federal 8H 4000 psi 4350 psi
4, The source of the injected gas will be produced gas from the Cedar Canyon Central Delivery
Point integration system which is comprised of nearby Delaware, 1°t and 2™ Bone Spring wells.
Please see the attached gas analysis.
5. N/A
Water Injection
1.
Well Name Average Daily Rate of Water to | Maximum Daily Rate of Water
be Injected to be Injected
Cypress 34 Federal 3H 5000 BWIPD 10,000 BWIPD
Cypress 34 Federal 8H 5000 BWIPD 10,000 BWIPD
2. This will be a closed system
3.
Well Name Average Injection Pressure Maximum Injection Pressure ]
Cypress 34 Federai 3H 1450 psi 1580 psi
Cypress 34 Federal 8H 1650 psi 1730 psi
4. Water used for injection will be treated produced water from wells drilled in the Bone Springs and
Delaware Formations. Water is treated chemically to reduce scale. Please see the attached water
compatibility study.
5. N/A
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Item VII
Proposed Operations

CO2 Injection
1.

Well Name

Average Daily Rate of Water to

Maximum Daily Rate of Water

be Injected to be Injected
Cypress 34 Federal 3H 6000 MCFD 20,000 MCFD
Cypress 34 Federal 8H 9000 MCFD 20,000 BWIPD
2. This will be a closed system
3.
Well Name Average Injection Pressure Maximum Injection Pressure

Cypress 34 Federal 3H

1700 psi

2000 psi

Cypress 34 Federal 8H

2000 psi

2300 psi

4. Oxy currently does not have a source for CO2 for this project area. However, Oxy would like to have
the ability to inject CO2 when a source becomes available.

5. N/A

Calculation for Surface Injection Pressure Limits

For Water Injection:

Calculation for surface pressure limit:

* Cypress 34 Federal 3H: 0.2 psi/ft * 7896 ft (TVD of first perf) = 1580 psi
® Cypress 34 Federal 8H: 0.2 psifft * 8658 ft (TVD of first perf) = 1730 psi

Produced Gas and CO2 Injection:

Based on the surface pressure limit for water and assuming a fresh water gradient of 0.433 psi/ft. The

bottom hole pressure (BHP) limit is:

¢ Cypress 34 Federal 3H: 1580 +0.433 * 7896 = 4998 psi (or 0.633 psi/ft)
¢ Cypress 34 Federal 8H: 1730 +0.433 * 8658 = 5480 psi (or 0.633 psi/ft)

A Petroleum Expert Prosper Model was used to calculate the surface pressure with 2.875” tubing,
reservoir depth, injection gas composition and the BHP limit shown above.

*Prosper Model is an industrial standard nodal analysis software for pressure calculation and includes
phase behavior change and friction loss.
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Atchafalaya Measurement, Inc. -="J¢ ch

416 East Main Street
Artesia, NM 88210 575-746-3481

Sample Information

Sample

b&os

Sample Information

Sample Name

OXY__Cedar Canyon 16 State 12H LP__GC1-110117-06

Station Number 14910TD
-ease Name Cedar Canyon 16 State 12H LP
Analysis for OXY USA
>roducer OXY USA
“ield Name NM South
Sounty Eddy
State NM
‘requency Spot
Sample DegF 52
Atmos Deg F 46
“low Rate 21559
inePSIG 123
Jate Sampled  10/31/17
3ampled By Jacob Marguez
\nalysis By Chris Myers
Report Date 2017-11-01 10:13:39
Component Results
Co t et. Peak GPM (D
Neme | Twme | s | Norm PPMV | (Gal.s 10(‘;0?;’3.&.)
Jitrogen 21.960 8052.1 1.62059 16205.800 0.178
128 46.000 0.0 0.00000 0.000 0.000
lethane 22,780 2993731  77.19299  771929.900 13.058
-arbon Dioxide 26.480 1127.8 0.18594 1859.400 0.032
thane 36.800 814127 12.57474 125747.400 3.356
ropane 79.140  48829.2 5.73143 57314.300 1.576
Butane 28720 41559.0 0.58209 5820.900 0.180
~Butane 30.320 972006 1.33268 13326.800 0.419
Pentane 35360 20267.2 0.24488 2448.800 0.089
~Pentane 37.420 20835.3 0.24103 2410.300 0.087
lexanes Plus 120.000 27727.0 0.29363 2936.300 0.127
otal: 100.00000 1000000.000 18.112
Results Summary

Result Dry | Sat. (Base) |
otal Raw Mole% (Dry) 101.22347
‘ressure Base (psia) 14.650
emperature Base 80.0
iross Heating Value (BTU / Ideal cu.ft.) 1239.4 1217.7
iross Heating Value (BTU / Real cu.ft.) 1243.8 1222.5
‘elative Density (G), Ideal 0.7239 0.7221
.elative Density (G), Real 0.7261 0.7246
‘ompressibility (Z) Factor 0.9965 0.9961

Atchafalava Measurment Analvsis Report



Water Compatibility Analysis

Scale precipitation due to incompatibility of mixing different waters is simulated using ScaleSoftPitzer™
(SSP) developed by Rice University Brine Chemistry Consortium. Compatibility simulations between (a)
1** Bone Spring (BS) formation water and treated produced water (TPW) from Cedar Canyon Water
Treatment Facility {CC WTF), (b) 2" BS formation water and TPW, and {c) 3 8S formation water and TPW
were performed. Table 1 shows the water analysis from the 4 waters.

Table 1. Water analysis from 1%, 2™ and 3™ BS water and TPW from CC WTF

Cations / Anions 1% BS 27 S 319 BS €C15 SWD Treatment
{mg/L) Facility
Na* 62,308 53,400 38,000 46,315
Mg?* 360 1,320 767 1,399
Ca% 1,008 9,220 4,970 9,569
Sra+ 267 688 1,030 893
Ba® 0.84 1.15 3.45 2.6

Fe?* 15.9 40.6 19.1 25.3

cl 90,167 98,451 74,630 97,632
S04 531 417 236 389
HCO3" 561.2 146.4 109.8 119
TDS 155,309 165,620 119,767 157,193
pH 7 7 6.8 5.3

The various waters are input into SSP at different ratios to calculate scaling index (Si} and potential
precipitation {ppt) in pound per thousand barrels (pth). Bottom hole temperature of 122 F and bottom
hole pressures of 5,000 psi were used in the modeling. Results are summarized in Tables 2 to 4.

1% BS + Treated Produced Water:

In general, there is a slight, inherent calcite scaling tendency with the 1t BS water itself. The predicted S|
is 0.87 as shown in Table 2. Any scaling index above zero indicates a supersaturation condition of the
scale. By mixing TPW with the 1 BS formation it is observed that the scaling index of calcite became
slightly higher first at 25% TPW and 75% 1% BS and then becoming smaller as the ratio of TPW increases.
However, the maximum, predicted precipitation is less than 50 ptb. Therefore, a slight amount of scale
inhibitor is recommended for the injection of the TWP into the 19 BS. The exact amount of scale inhibitor
can be determined by lab tests. Both Barite and Celestite are not expected to precipitate at all ratios of
mixing.

Table 2. Prediction of Scaling Index (S} and potential precipitation (PPT) of 3 common oilfield scales by
mixing the 1% BS water and TPW at different ratios

Cypress 33-3H Calcite Barite Celestite
% treated PW % 1st BS Sl ppt {ptb) Sl ppt (pth) Sl ppt {pth)
100 0 -1.49 0.0 -0.28 0.0 -0.54 0.0
75 25 0.13 4.2 -0.22 0.0 -0.44 0.0
50 50 0.66 29.8 -0.18 0.0 -0.36 0.0
25 75 0.95 49.1 -0.18 0.0 -0.30 0.0
0 100 0.87 41.8 -0.22 0.0 -0.25 0.0




Water Compatibility Analysis

2" BS + Treated Produced Water:

In general, there is an inherent calcite scaling tendency with the 2™ BS water itself. The predicted Sl is
1.21 and the predicted precipitation is 18.6 ptb as shown in Table 3. By mixing TPW with the 2™ BS
formation it is observed that the scaling index of calcite becomes smaller as the ratio of TPW increases.
In other words, by injecting TPW we expect a reduction of incompatibility between the two waters. Both
Barite and Celestite are not expected to precipitate at all ratios of mixing.

Table 3. Prediction of Sl and potential PPT of 3 common oilfield scales by mixing the 2" BS water and

TPW at different ratios
CC20-25H Calcite Barite Celestite
% treated PW % 2nd BS Si ppt (ptb} Sl ppt {pth) ] ppt {ptb)
100 0 -1.49 - 0.0 -0.28 0.0 -0.54 0.0
75 25 -0.69 0.0 -0.56 0.0 -0.39 0.0
50 50 -0.15 0.0 -0.55 0.0 -0.26 0.0
25 75 0.43 7.7 -0.54 0.0 -0.15 0.0
0 100 1.21 18.6 -0.53 0.0 -0.05 0.0

3" BS + Treated Produced Water:

In general, there is a slight, inherent calcite scaling tendency with the 379 BS water itself. The predicted
Sl is 0.59 and the predicted precipitation is 8.8 ptb as shown in Table 4. By mixing TPW with the 3™ BS
formation it is observed that the scaling index of calcite becomes smaller as the ratio of TPW increases.
In other words, by injecting TPW we expect a reduction of incompatibility between the two waters. Both
Barite and Celestite are not expected to precipitate at all ratios of mixing.

Table 4. Prediction of Sl and potential PPT of 3 common oilfield scales by mixing the 3" BS water and

TPW at different ratios
CC22-15 32H Calcite Barite Celestite
% treated PW % 3rd BS Sl ppt (pth} Sl ppt (pth) Sl ppt {ptb)
100 0 -1.49 0.0 -0.28 0.0 -0.54 0.0
75 25 -0.88 0.0 -0.56 0.0 -0.39 0.0
S0 50 -0.44 0.0 -0.12 0.0 -0.28 0.0
25 75 0.02 0.3 -0.04 0.0 -0.18 0.0
0 100 0.59 8.8 0.05 0.2 -0.08 0.0
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COMPLETE WATER ANALYSIS REPORT scp , 2010

Permian Basin Area Laboratory
2101 Market Street,

\WWealeel Trocllute ek W (aroy—

Lo Znyject

o ,
Upstream Chemicals

CUSTOMER:
DISTRICT:
AREA/LEASE:

SAMPLE POINT NAME
SITE TYPE:

SAMPLE POINT DESCRIPTION:

Initial Temperature ("F):

Midland, Texas 79703 REPORT DATE: 2/8/2017
OXY USA INCORPORATED ACCOUNT REP: LARRY G HINES

WATER MANAGEMENT - PERMIAN SAMPLE ID: 201701004772

cC SAMPLE DATE: 2/2/2017

CCISSWD, ANALYSIS DATE: 2/8/2017

FACILITY ANALYST: X

NOT PROVIDED

ANIONS:
250 Chioride (CID):

Final Temperature (°F):
Initial Pressure (psi):
Final Pressura (psi):

pH:
pH at time of sampling:

ALKAUNTTY BY TITRATION: mg/L
Bicarbonate (HCO;Y): 119.4
Carbonate (CO;%): ND
Hydroxide {(OH): ND

aqueous CO, (ppm):
aqueous H,S (ppm):
aqueous 02 (ppb):

Calculated TDS (mg/l):
Density/Specific Gravity (g/em®):
Measured Specific Gravity
Conductivity (mmhos):
Resistivity:

MCF/D:

BOPD:

BWPD:

80 Sulfate (50,%):
100 Borate (H,B80,):
15 Fluoride (F):
Bromide (Br):
Nitrite (NO,):
5.3 Nitrate (NO;}:
Phosphate (PO,*):
Silica (SiOy):

meq/L
20

ORGANIC ACDS:
ND Formic Acid:
ND Acetic Acid:
ND Propionic Acid:
Butyric Acid:
157193 Valeric Acid:
1.1015
11114
ND
ND
No Data
No Data
No Data Anion/Cation Ratio:

mg/L
976318
389.2
319.4
ND
ND
ND
ND
ND
ND

my/l
ND
ND
ND
ND
ND

ANALYEIS OF SAMPLE i
meg/L CATIONS: mg/L

2754.1 Sodium (Na'): 46314.8

8.1 Potassium (X*): 846.2

5.2 Magnesium (Mg*"): 1399.5

Calcium (Ca): 9568.9

Strontium (5r*'): 893.0

Barium (Ba®'): 26

Iron (Fe'): 25.3

Manganese (Mn?*): 2.4

Lead (PB?"): 0.0

Zine (Zn*'): 0.0

Aluminum (Af**): 0.0

Chromium (Cr**): NB

Cobalt (Co®): ND

meng/L. Copper (Cu®"): 0.0

Molybdenum (Mo*'): 0.0

Nickel (Ni**): ND

Tin {sn"): ND

Titanium (Ti%"): ND

Vanadium (v**): ND

Zirconium {Zr**): ND

Total Hardness: 30708
1.04 ND = Not Determined

SCALE PREDICTIONS BASED ON FIELD PROVIDED DATA: FUTHER MODELING MAY BE REQUIRED FOR VAUIDATION OF SCALE PREDICTION RESULTS,

Conditions
Temp Press.
80°F 15 psi
99°F 24 psi
118°F 34 psi
137°F 43 psi
156°F 53 psi
174°F 62 psi
193°F 72 psi
212°F 81 psi
231°¢ 91 psi
250°F 100 psi
Conditions

Temp Press.
BO°F 15 psi
99°F 24 psi
118°F 34 psi
137°F 43 psi
156°F 53 psi
174°F 62 pst
193°F 72 psi
212°F 81 psi
231°F 91 psi
250°F 100 psi

Barite (BaS0,) Calcite (CaCO,)

Index Amt (ptb) Index Amt {ptb)
048 1.023 -0.24 0.000
035 0.854 -0.19 0.000
0.29 0.650 -0.12 0.000
014 0415 -0.03 0.000
0.04 0.150 0.06 2244
-0.04 0.000 015 5.282
-0.11 0.000 0.24 8.298
-0.18 ¢.000 034 11016
-0.24 0.000 043 13.409
-0.29 0000 053 15533
Celestite (SrS0,) Halite (NaCl)

Index Amt (pth) Index Amt (ptb)
0.22 82616 -1.07 0.000
0.24 86393 -1.08 0.000
0.25 89.399 -1.09 0.000
0.26 92391 -110 0,000
0.27 95.852 -111 0,000
028 100037 -111 0.000
0.30 105.016 -112 0.000
032 110.708 -112 0.000
034 116.922 -112 0.000
0.37 123390 -113 0000

Note 3: When assessing the severity of the scale probtem, bath the saturation index (51} and amout of scale must be consigered

Note 22 i eachstate i

Note 3; Saturation Index predictions on this shee! use pH and atkalinity; %4C0; is notincluded in the calewlations.

Comments:

wa2C3

ly. Total scale will be less than the sum of the amounts of the eight {B) scales.

Gypsum (CaS0,-2H,0) Anhydrite (Cas0,)
Index Amt (pth) tndex Amt (ptb)
-0.49 0000 -0.65 0.000
-0.48 0.000 -0.56 0.000
-0.47 0.000 -0.46 0.000
-0.46 0.000 -0.36 0.000
-0.45 Q.000 -0.26 0.000
-0.44 0.000 -0.16 0.000
-0.43 0.000 -0.05 0.000
-043 0.000 006 23450
-042 0.000 037 60.325
-0.42 0.000 027 88.89S

Iron Sutfida (FeS) Iron Carbonate (FeCO3)
Index Amt (ptb) Index Amt {ptb)
-10.65 0.000 -1.19 0.000
~10.71 0.000 -1.09 0.060
-10.68 0.000 -0.96 0.000
-10.66 0.000 -0.84 0.000
-10.61 0.000 -0.74 0000
-10.55 0.000 -0.65 0.000
-10.48 ¢.000 -0.56 0.000
-1041 0.000 -0.48 0.000
-10.34 0.000 -0.42 0.000
-10.27 0.000 -0.37 0.000

ScaleSnftDirzer Pt

*

meq/L
20154
216
115.2
477.5
20.4
0.0
0.9
0l
0.0
0.0

0.0

0.0
0.6

N/A

S8P2010
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NALCO Champion

An Ecolab Company

Water Analysis Report

Attentiondjsandmann@ecolab.com Customer: OXY USA WTP LP
Location Code: 374553 Region: Carlsbad Nm

Sample ID: AK17198 Location: Cypress 33 Federal Lease
Login Batch: 2018-02-05-001_ACC System: Production System
Coliection Date: 01/29/2018 Eguipment: Well 003H

b ID: ABY-1
Receive Date: 02/02/2018 La U-1031

Report Date: 02/07/2018 Sample Point; Well Head

i Analyses | Result [ umit | T Analyses f Result | unit |
Calculoted pH 7.00 Bicarbonate ' 561.2 mg/L
Dissolved CO2 270 mg/L Conductivity (Calculated) 242445 HS - cm3
Dissolved H2S 0 mg/L lonic Strength 273
Gas per Day 169 MctH/D Resistivity 0.041 ohms-m
Oil per Day 3 B/D Specific Gravity 1.110
Pressure 500 psi Total Dissolved Solids 155309.3 mg/lL
Temperature é1 °F
Water per Day 37 B/D

’ Cations ' Result ] Uniﬁ L Anions I Result I Unit I
fron 15.89 mg/L Bromide 879 mg/L
Manganese 0.38 mg/L Chloride 80167 mg/L
Barium 0.84 mg/L Sulfate 531 mg/L
Strontium 286.4 mg/L
Calcium 1097.65 mg/L
Magnesium 3460.47 mg/L
Sodium 62308.246 mg/L
Potassium 1273.71 mg/L
Boron 13.92 mg/L
Lithium 92.45 mg/L
Copper 0.05 mg/L
Zinc 0.01 mg/L
Lead 0.09 mg/L
Cobalt 0.03 mg/L
Chromium 0.03 mg/L
Silicon 8.07 mg/L
Aluminum 0.05 mg/L
Molybdenum 0.04 mg/L
Phosphorus 0.06 mg/L

Sealing predictions calculated using Scale Soft Pifzer 2017

This  documen!  contains  the  nonfidenfial  and/or proprgtary  information  of HALCO  Champion, tThe tecipien! agress o maitiein

the configentiolly of the ferme of his docurent. and shall noi repodiuce it by any meons, disclese the conlenis of it o any

fhird porty. oF vre ihe contents of it for ony purpose other than the purpme for which it was infendsd by RALCS Cromgion.

02/12/2018 Page 10f$5
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NALCO Champion

An Ecolab Company

Altention:Ramon.Artalejo@ecolab.com
Location Code: 395860

Sample ID: AL86756

Login Batch: 2018-10-30-001 GC
Collection Date: 10/18/2018

Receive Date: 10/30/2018
Report Date: 10/31/2018

L% ..
Naotive ot

Water Analysis Report

Customer: OXY PERMIAN RES - NEW MEXICO
Region: Delaware Basin

Location: Cedar Canyon 20 Lease

System: Production System

Equipment; Cedar Canyon 20-25H

Lab ID: ABU-1031
Sample Point; Wellhead

[ Analyses | Resut [ umit | [ Analyses Result | Unit |
Dissolved CO2 400 mg/L Bicarbonate 146.4 mg/L
Dissolved H2S 0.1 mg/L Conducitivity (Calculated) 255694 HS -cm3
pH 7.0 lonic Strength 3.14
Pressure 160 psi Resistivity 0.039 ohms - m
Temperature 54 °F Specific Gravity 1.119

Total Dissolved Solids 165620 mg/L.

[ Cations | Result | Unit | [ ‘Anions Result |  Unit |
Iron 40.6 mg/L Bromide 964.15 mg/L
Manganese 0.972 mg/L Chloride 98451.27 mg/L
Barium 1.15 mg/L Fluoride 2.4470 mg/L
Strontium 688 mg/L Sulfate - 417.39 mg/L
Calcium 9220 mg/L
Magnesium 1320 mg/L
Sodium §3400.00 mg/L
Potassium 830 mg/L
Boron 41.8 mg/t.

Lithium 29.3 mg/L
Copper 0.042 mg/L
Zinc 0.171 mg/L
Lead 0.128 mg/L
Cobalt 0.022 mg/L.
Chromium 0.014 mg/L
Silicon 6.44 mg/L
Aluminum Not Detected mg/L
Molybdenum 0.03 mg/L
Phosphorus Not Detected mg/L

This dosument contains the confidential and/or propristary information of NALCO Champion.
confidentiality of the terms of this documeni, and shall not reproduce # by any means. disclose the contents of it to any third party. or use
the contents of it for any purpose other than the purpose for which it was intended by NALCO Chamipion

10/31/2018

The recipient agrees to maintain the

Page 1 of2

¥} ] UL



NALCO Champion

An Ecolab Company

Complete Water Analysis Report

Customer: OXY USA WTP LP Equipment: Cedar Canyon 22-15 Fee 32H Collection Date: 10/03/2018
Region: Detaware Basin Sample Point; Wellhead Receive Date: 10/04/2018
Location; Cedar Canyon 22 Lease Sample ID: AL71401 Report Date: 10/12/2018
System: Production System Acct Rep Email: Ramon.Artalejo@ecolab.com Location Code: 394555

Field Analysis

Bicarbonate 109.8 mg/L Dissolved CO2 280mg/L Dissolved H2S 8.55mg/L
Pressure Surface 200 psi Temperature 83°F pH of Water

B R R T L S eets

Calculated Gaseous CO2  0.62% Caleulated pH 2 Conductivity (Calculated) 187104pS - cm3
lonic Strength 222 Resistivity X - Specific Gravity 1.085
Total Dissolved Solids 118766.6mg/L

19.1 Manganese . i 345
Strontium 1030 mgil Calcium 4970 mg/L Magnesium 767 mg/l
Sodium 38000.00 mg/L. Potassium 664 mg/L Boron 872.3 mg/l
Lithium 20.6 mgll Copper 0.328 mg/L Nickel 0.042 mg/L
Zinc 0.386 mg/L Lead 0.144 mgit, Cobatt 0,021 mg/L
Chromium 0.004 mafl Silicon 10.2 mg/t Aluminum Not Detected mg/L
Molybdenum 0.012 mg/lL Phosphorus 0.1 mg/lt

236.327

Gypsum | HalitePTB |  iron ! Iron Sulfide Barite 81 | CatciteS! © Celestite S | Gypsum Sy { HalteS! '  won | tronSufide
PTB _ Cacbonate ' PTB ! ’ : CarbonateS)’  §1
i B8 551 555 T ERT) 678
T o TR T W TThaT T
T oE ’o".o"é i AT T 6as
TG T wR T e T, 3?;“' B XA
""""""""""" [X T ooz T
08 77U TR T ey T TTas T T oir U
...... — io_fiL .
""" KT
s T
TRET TTE T
047 T @ T
048 T 45% 7T
] o ‘-'os‘s”"‘ TR T
s T 7006 Tser TTeds 53 4)5'2‘“ - 171“ o 056 T 203
do0 T e "'Es.a%‘i a "T'zz.?'é"“ T el wer T T T am T 080 FXT
Scaling prodictions calcutatod using Scale Soft Pitzer 2017
Scaling pr ions dependent on provided field data. Incomplete/partial field data may impact resuits gonerated by scating software,
This the ¢ 2l sncor prop: y infarmation of Nalco C: p The 0 agreas 10 the ot the terms of this document, and shall not reproduce a by any
means. disclose the contents of it to any third parly. or yse Lhe conlents of ® for any purpose oiher than the purpose for which 1 was intenced by Nalco Champion
10/12/2018 Page 10f2
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Part VHI- Geologic Information for Cypress 34 Fed 3H

The Cypress 34 Fed 3H will be injecting into the 1st Bone Spring Sandstone of the Bone Spring
Formation. The well has a TVD of approximately 7,949 ft. with a lateral length of approximately 3,300 ft.
It will be injecting into a reservoir composed of tight siltstone. Core data indicates that the grain sizes
range from coarse siltstone to very-fine-grained subarkose (Folk, 1980) sandstone. Samples show
evidence of moderate compaction. Minor amounts of illite and smectite clays are found throughout the
samples ranging from 5% to 15%. Cements are Fe-calcite, Fe-dolomite, with some quartz overgrowths.
Minor amounts of pyrite (<1%) are present. The resulting reservoir rock has porosity of 8-18% with an
average porosity of 11.7%. Permeability measured by injection fall-off tests conducted within the
reservoir ranges from 0.02 millidarcies to 0.001 mitlidarcies.

The injection area for this well is bounded by two producing wells in the same reservoir interval that is
300 ft. thick. Low-permeability barriers act as seals above and below the reservoir. These barriers
consist of carbonate mudstone, dolomudstone, and shales that are 130 ft. thick above and 455 ft. thick
below. Laterally the injection will be primarily contained by the reservoir volume that has been
previously and partially depleted by the adjacent producing wells. The tight low-permeability reservoir
and the production from the adjacent wells will be the primary constraints on the conformance of the
injection to the project area and are expected to contain the injected gas.

The top of the Bone Spring Formation is at 6,826 ft. (log depth) with over 1,660 ft. of carbonate
mudstones and shales acting as permeability barriers to upward migration of injected gas. Above that
the Delaware Mountain Group consists of connate-water bearing and hydrocarbon-bearing sands, with
minor limestone and shale intervals and is 3,700 ft. thick. Above that is the Castile Formation consisting
of very low permeability anhydrite, gypsum, and calcite that acts as another 1,500 ft. thick barrier to
upward movement of fluids. The Salado overlies the Castile and forms a 1,000 ft. thick barrier of salt.
The top of the Salado is at 650 ft. and the deep aquifers found just above the Salado at the base of the
Rustler are saline water. The top of Rustler Formation is at 261 ft. The Rustler top is a continuous
anhydrite layer that acts as another permeability barrier creating a perched aquifer above it that is the
lowest level where fresh water is known in the area. Water wells drilled in the area typically have not
reached this depth. Because of the thickness of multiple impermeable rock layers above the injection
reservoir there is no possible path for migration upward into freshwater aquifers where they exist.

Locate freshwater wells within two miles:
An investigation of existing shallow water wells has not found any freshwater wells within a two mile

radius of this injector.

I hereby certify that the information presented above is true and correct to the best of my knowledge
and belief.

///’o;/za/ £
Tony\mwan / Date |

Geological Advisor
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Part VIli- Geologic Information for Cypress 34 Federal 8H

The Cypress 34 Federal 8H will be injecting into the 2" Bone Spring Sandstone of the Bone Spring
Formation. The well has a TVD of approximately 8,910 ft. with a lateral length of approximately 4,163 ft.
it will be injecting into a reservoir composed of tight siltstone. Core data indicates that the grain sizes
range from coarse siltstone to very-fine-grained subarkose (Folk, 1980) sandstone. Samples show
evidence of moderate compaction. Minor amounts of illite and smectite clays are found throughout the
samples ranging from 5% to 15%. Cements are Fe-calcite, Fe-dolomite, with some quartz overgrowths.
Minor amounts of pyrite (<1%) are present. The resulting reservoir rock has porosity of 8-18% with an
average porosity of 11.7%. Permeability measured by injection fall-off tests conducted within the
reservoir ranges from 0.02 millidarcies to 0.001 millidarcies.

The injection area for this well is bounded by two producing wells in the same reservoir interval that is
320 ft. thick. Low-permeability barriers act as seals above and below the reservoir. These barriers
consist of carbonate mudstone and dolomudstone that are 455 ft. thick above and 795 ft. thick below.
Laterally the injection will be primarily contained by the reservoir volume that has been previously and
partially depleted by the adjacent producing wells. The tight low-permeability reservoir and the
production from the adjacent wells will be the primary constraints on the conformance of the injection
to the project area and are expected to contain the injected gas.

The top of the Bone Spring Formation is at 6,807 ft. (log depth) with over 2,000 ft. of carbonate
mudstones and shales acting as permeability barriers to upward migration of injected gas. Above that
the Delaware Mountain Group consists of connate-water bearing and hydrocarbon-bearing sands, with
minor limestone and shale intervals and is 3,700 ft. thick. Above that is the Castile Formation consisting
of very low permeability anhydrite, gypsum, and calcite that acts as another 1,500 ft. thick barrier to
upward movement of fluids. The Salado overlies the Castile and forms a 1,000 ft. thick barrier of salt.
The top of the Salado is at 655 ft. and the deep aquifers found just above the Salado at the base of the
Rustler are saline water. The top of Rustler Formation is at 551 ft. The Rustler top is a continuous
anhydrite layer that acts as another permeability barrier creating a perched aquifer above it that is the
lowest level where fresh water is known in the area. Water wells drilled in the area typically have not
reached this depth. Because of the thickness of multiple impermeable rock layers above the injection
reservoir there is no possible path for migration upward into freshwater aquifers where they exist.

Locate freshwater wells within two miles:
An investigation of existing shallow water wells has not found any freshwater wells within a two mile

radius of this injector.

the information presented above is true and correct to the best of my knowledge

, / o /Bo/u/ g
To nyk'r'régan/ Date

Geological Advisor

| hereby certify

Loy



C-108 Injection Application
Item Xl - Proof of Notice
OXY USAInc.

Cypress 34 Federal 3H and 8H

New Mexico Qil Conservation Division
811 8. First St.
Artesia, NM 88210

Allar Company
P.O. Box 1567
Graham, TX 76450

Chevron Midcontinent LP
6301 Deauville
Midland, TX 79706

EOG Y Resources Inc.
104 S. Fourth Strest
Artesia, NM 88210

Devon Energy Production CO LP
6100 N. Western
Oklahoma City, OK 73118

Tap Rock Resources, LLC
602 Park Point Drive
Golden, CC 80401

Mesquite SWD, Inc
PO Box 1479
Carlsbad, NM 88221

New Mexico Oil Conservation Division
1220 South St. Francis Dr.
Santa Fe, NM 87505

Animas Energy LLC
P.O. Box 369
Ignacio, CO 81137

Chevron USA Inc.
6301 Deauville
Midland, TX 79706

EOG A Resources Inc.
104 8. Fourth Street
Artesia, NM 88210

Highland Texas Energy Company
7557 Rambler Road, Ste 218
Dallas, TX 75231

Vision Energy, inc.
P.O. Box 2459
Carlsbad, NM 88221

United State Dept of Interior
Bureau of Land Management
620 E. Greene Street
Carlsbad, NM 88220

Chesapeake Exploration LLC
P.O. Box 18496
Okiahoma City, OK 73154

Echo Production inc.
P.O. Box 1210
Graham, TX 76450

EOG M Resources Inc.
104 8. Fourth Street
Artesia, NM 88210

Strategic Energy Income Fund IV LP
2350 North Forest Road
Getzville, NY 14063

State of New Mexico
P.O. Box 1148
Santa Fe, NM 87504



