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CASE NQ. 14981

TESTIMONY OF RICHARD EZEANYIM. P.X.

My name is Richard Ezzanyim. T reside in Santa Pe. and J have worked for the New
Mexico Oif Conservation Division ﬁs the Chiefl Engineer and Chief Hearing Examiner for twelve
12 vears. | have a M.S. degree in Petroleum Engivecring from the Un sversity of Wyoming,
Master of Busingss Administration (MBA) from the Univessity of Wyoming. [ afso bave a B.&,

r

deiree in Chemical Engineering, and a B.S. degree in Nataral Gas Engineering from Tevas A &

I Untversity.

I have over thirty-five (35) years’ experience in Engineering, Management, and
Environmenta) Regulatory Issues. 1 am a Registered Professional Exgincer in Mew Mexico end -
Colorade,

I have previously lestified numecrous timzs before the New Mexico Oil Conservation

Cornmission (OCC), and bave been accepted as an expert in Petroleum Enginesring by e OCC.

In Case No. ]498] Occidental Permian Limited Partaership ("OX Y7, “Applicant”, oy
‘.‘prcrator”} has applied to the Qi) Conservation Commission (OCC) to imploment a Tertiary
Recovery Project in the South Hobbs Grayburg-San Andres Uzil, My testimony in this case will
Q

addvess the pertinent Lcdmr*m issuss requested in the application, and wy review of Form C-108

associatzd with the application.
(A)  Reyuest for the authority to inject up to the maximom surface injection pressures

for the following injectants:
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CO2 injection only:  125C psi
Water injection only; 1100 psi

Froduced gas injection: 1770 psi

The Division Order [P}-240 has alycady approved the maximum surface injection pressure of

1 l U0 psi for water for the South Hobbs Grayburg-San Andres Uit after carefu] evaluation of the
St;':irR ate Test. Water 1s heavier than carbon dioxide (CO2), and produced gas, therefore, surface
injection pressures of the above magnituda for CO2Z and produced gas should not fracune the
formation and should e approved. However, apy further requests for imjection pressure increases
should be acccnnpgam ed with an approved Step-Rate Test conducted with produced water, NOT
pmduced gas or pfln'chassd gas.

(8)  Request 10 Increase the limiting gas-oil ratio (GOR) to 75,000 cubic fect of gas per
barrel of oil pr‘ociuced.

The provisions of Division Rule 19.15.20.13 NMAC ( GAS-OIL RATIO LIMITATION) orly

ipplies 1o produdtion during the Primary Depletion Stage, and does not apply to any Bnhunced
applies o production during the Primary Depletion Stage, and doss not apply to any Enhunced

Oil Recovery P’fowch such as the tertiary recovery proj cct contemmplatad in this case. The

imiting GOR impc;scd by this provision is to prevent waste. profect correlative yights, and

orotect the resefvoir from damage by any aggressive production ssheme during this primary

i
|

depletion stage., Aﬂu the primary depletion stage at which the wells have reached thelr
economic fimit, ﬁw operator can walk away or implement some kind of Enhancad Oif Recovery
(ZOR) projects éif technically and coonommically feasible). Therefme, during the EOR Stage, the
panls shauld ni}l be subject to limiting GOR, because Rule 19152013 NMAC doss nai

sonternplate 1mp 3sing this Hmit at this Stage. Incidentaily, for teriary yecovery projects ol thiv
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rawre, O, and producet gas is Injectsd inlo the reservoir 1o eabance oil recovary. This

[

injected gas is produced back at the surface and re-injected back into the reservarr in & closed
loop system, he,xrc requiring GOR limitation bere 18 inappropriate. Likewise, Rule §2.15.2C.12
NMAC (DEPTH BRACKET ALLOWARBLES) should not apply to EQR Projecis. because the
OPELAlor Is irying to recover hf,’drocarbons that could be Jeft i the ground unrecovered, As long
as the BOR projects are conducted in a safe and epvironmenially friendly manner, buposing the
provisions of Division Rules 19.15.20.12, and 19.15.20.13 NMAC will in Tact induce waste, and
impair correlative rights.

This épplicaﬁan is requesting amendments to Commission and Division Orders Nes. R-
4934 twough P~4934-E, I noticed that in Commission Qrdar No. R-4934 issued in Case No,
&372 on December 3, 1974, the Commission imposed allowa‘nlé for wells as shown ia Rudes 2
thweugh 7 of this order. Allowables ave only iwmposad on units nov wells during the Primary
Deplenion Stage only. not during EOR Stage. J also noticed that in Division Owder No. R-4034.5

:

issued in Case No. 8082 or May 21, 1984, the Division imposed allowable for Froject Avea snd
Unit Area as shown in Rules 6, and 17 of this Order. Again these aliowables have no meaning
during any EOR Project Stage. I hereby recomuinend that any Ouder issued in this Case...

supersede Order Nos. R-4954 through R-4943-E to remove these unneccsaary requirements.
{C) Reguest to allow three (3) years for the Commencement of Injection Operations:

Cuwrreatly the Division allows two (2) vemrs for comnencement of injection eperations for sait
water disposal welle, and other injection operations. The Souéh Hobbs Gravburg-San Andecs
Tertiy Recovery Project is a hig pmjectl which will require repiacing old pipelipes, building
new [acilities, and drilling, copverting, and equipping-injection W(‘]'m It iz therefore reasonztne

to aliow three years for commeneement of fnjection eperations in the Sowh Hobbs Grz wbm ge-man

3
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Andres Terttary Recovery Unit. However, for any well covered by the arder issued in this case in

which injection operations had not commenced for mere than five (3) vzars from the date of

issuance of this order, the operator shall submit a staterneni deseribing any changss 10 the Ared

of Review of such wells before irjection commences. Furthermors, in accordance with Division

Ruie 19.15.26.12 C NMAC (Abandonment of Injection Operations), whenever there it a ons-

year period of non-mjection into all wells in the project area, the Livision shali eonsider the
l

pl'(',f‘}ﬂct abandoned, and the authority to inject shall terminate ipso-facte

(D! Request for a Five (8) year frequency of MIT Tests for Tempaorarily-Abandoned

|

?
Welle:

|

M%chanical Iﬁtcgrity Tests (MITs) for Temporarily-Abandoned wells in the Sowhs Hobbs
H

Grfaj.dburg»San Andres Tertiary Recovery Project Arce shall be conducted every five (5) veaw in

ac%ordance with Division Rule 19.15.25.13 E NMAC, provided that the operatoc equins these
; .

we,!].ls with Real-Time Pressure Monitoring System to detect any cl_mnges in pressuie. Any

i
|

Lbzmgmx in pressure should be investigated by the Opﬁl’dtul and should fix any problems demestad

N .
s real-tine mannes.

I
i

(E)  Request to set the packer above the uppermost injection perforations or casing shoe,

| . . v

as long as the packer is sef below the top of the Grayburg formation.
!
I

Tﬂf Unitizad Interval for the South Hobbs Gm\,bw 2-San Andres Unii is 3,698 feet to 5,300 feet,

al

f
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Andres formation, (tge primary target of this tertiary recovery projeci) is overdain by

|

|
rfﬁpoxnnatclv 250 feet thick section of unpmm‘,abk anhydrite and tight-limestanes of the upper

i . . . . .

Grayburg formation. In this areq, the Grayburg formation hus very pour penmeability 1o take any
] ‘ ' ’ !
f
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aricd Usds 1s also the gross injection interval being requested by OXY in this appiication. The San .
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injected fluids. There are no geslogic faults m this ares that would condust The jpjected Hunds ic

the shallow sources of drimdng water, OXY shouid be allowed 10 sc1 packers in ‘njeciion welis

ar vwhete ahove the uppennest injsction perforations, or casing shocs (in case of epen holes) as

!

long as the packer is el below the top of the Grayburg fermation, and within the Unitized
mereal,
) Reguest to remove the requirement that Cement Bond Laegs (CBL) be run or

injection wells, or producing wells whengver the rods and/or tubing are pulled pursuant to

== O )

My review of the injection weils indicate that almost ail tos wells wiil be satisfoctosily

constructed with cement circulated to the surface in the casing strings. There is no need for the
vy 'S n ol v otnbhire

vperatar W run CBL o ts injection wells, or producing wells whenover e rods and/or tebing

are pulled, thavefors the removal of these requirements should be granted.

() Form C-108 Review:

. Injection Wells:

The South Hobbs CO2 Tertjary Recovery Project will consist of @ ronal of 83 injestion wells of

which 30 ave existing wells o be converied w njectors, end 23 are proposed wells w be nzwly

deitled mjectors. These wells are satisfactorily constracted with cemet circulated to thie stefaoe

in the casing strings m alinost all wells. The fresh water »earing zones in this ares vange o depth

{rom 200 feet 1o 250 feet. Thase wells should be epproved 28 | injection wells in this projact,

2 Arca of Review (AOR) Wells:

There are ¢ towal ¢ f 397 wells in the aree of review of tie 53 mjestion wells, of whizh 276 wells

are edther acive or temporarily piu;;gcd and ahandened. As discussed provioud]y, the emnporarily
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plugeed and abandoned welis should be equipped with a read-tine pressurs meaitoring systen: o

&z
detect anmy changes in presawie. There are 121 wells that e permapenily plugeed wnd
ahandoned, These wells are propexly plugged and abandoped and should ot act as condnits io
the shallow sources of drinking watar.

However, based on th c. datz submitled, there is & roducing well in the area of roview thar is
expesed fo the injection intervai without adequate cement. This well, the Herradura Well No. 3

(APT No. 30-025-35933) was onginally owned by Chesapeake Qpevating Company but was
recently soid to Chevron Oif Company. This well should be svaluated for adequacy of coment by
rening a Cement Bond Log (CBL), and based on the results of such log, voderzo renedial
cement work. No injacticn should occur within ope-half mile of this well until 3 cement bond log
is s and submitied to the Division Diswict T Office showing adequate coment aorogs 1he
tiection interval, or the remedial coment werk is done o adequately covfine the fnjestant w e

injection zone.

Additional Requirements:

(3) A one-way avtornatic safety valve should be installed at the suelice of all injestion wells
w prevent How-back of the irjected acid gas during an emergeacy, start-up or shut-down
apeTations.

(4:  The operatcr should use fiberglass lined tubing and nicks! plated packer in this corrosive
environment.

3) Me: E hanical Imc";uy Tests (MITs) should be conducted on all injection wells once every
Ctwo years.,

{9} Injection oparations should be conducied in a closed lovp systemy, and rucking of fhuics

should not be allowed.
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(1)  The operator should use a special type of cement designed to withstand the corrosive

environment. The cement design shoul d not contain more than three (3%) percent tricalcium

aluminate (C3A) in this High Sulfate Resistance (HSR) environment.

The South Hobbs CO2 Tertiary Recovery Project will prevent waste, protect correlative

-

8

~

rights, 1s in the interest of conservation, and the operations will protect human heaith and the

environment, and should be anproved.
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