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§ N MR. NUTTER: We will call the next Case, Number

5252,

and Copple,,Roswéll, New Mexico and for the Applicant'we
have{one Qitﬁess,,Mr.»Examiner.

MR. DERRYBERRY;f.Why don't I call the Case.

MR. CHRISTY: I thOug;t“yéu ha& called it, I'm
sorry. |

MR. DERR¥B§R3?: Case 5252, Application of Roger
€. Hanks for ;ﬁe §mehd;enth;f order No.‘R-4158; Eady County,
New Méxidb;r o

‘(WhereuQQn, the Witness was sworn)
 RosER c. mANKS

¢ 3

'céiled as a witness,'haQiné been'first duly sworn, was

examined and testified as follows:

et

[

DIRECT EXAMINATION
BY MR. CHRISTY: |
Q Pléase state'your namevand addrgss.
A Rogex C.FHanks, 2100 Wilco Buildiné, Midland.
Q Mr. Hanks, have you previously testified before

this reguléﬁory body and had your qualifications as a

geologist accepted?

R A I have.
i T o
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the Application. Would you please state to the Examiner

HANKS -DIRECT ' CASE 5252
Pége ......... .

Q I think 'you are the Applicant in this Case and I

assume by that that you are familiar with what is sought by -

what is ééught by the Application?
A By fhe Application I desire tOSdispose:in_my
Monsanto FQster; disﬁose of water in the Devonian formation
ﬁhrOugh 2 snd 7/8 Eubing set in a packer as indicated by
the Exhibit ana’digpbse.of this water in non-cement lined
or‘plaStic lined tabing, which I Wiil/go into detail_on.

Q All right. Now, I believe this particular well

'waé'tﬁédhﬁbject”of Case‘4550, Order R-4158, entered June 21,

1971. Let me refer you to Exhibit 1, I believe that was

an‘EXhibit in that Case, is that correct, showing the

| mechanics of completion?

‘A | Yes.

MR. CHRISTY: The only purpose of Exhibit 1, Mr.
gxamiﬁét, is for reference to Exhibit 2, so you can see the
changes comihé'up.

'MR. NUTTER: I presume that this was the Exhibit
that was introduced at the original heariﬁé, that showed
the well befofé it was converted for salt water disposal, is
tha% correct?

MR; CHRISTY: No, no.

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. (505) 992- 0386

PR

B A




HANKS-DIRECT

: % » 'MR. NUTTER:
- ,% MR. HANKS:
i _
) MR. NUTTER:
; .é » MR. HANKS:
“Qi_ tubing was get below the
-% ﬁetween the Uublng and the casin
-i n it and if you sprung al
% off on you ‘then your
. w% _ gauge .
:E‘i:;, 1"'§§§é“6f iz pcsaL.so»lonq as the we
?vﬁi didn't it?
;é MR. HANKS:
S read the last line of
'MR. NUTTER:
| MR. HANKS:
:
i
hi
% . — MR. NUTTER:
! ~

“Iwell and we put an oil blanket on the

THE NYE REPOR

CASE 5252

Well it doesn't show a packer.

Yes, sir, plgase do.

In this appiication,bnr. Nutter, the

pressure would be

The Commissxon before ‘in’ the pas

No, it said and/or.

perforatxonswith an oil blanket-onV
the back side, whxch we were gravity- -feeding water into the
back side.,that is
g,and with a pressure gauge

eak or your well started to'plug

indlcated on the

t has approved this

ell was on a vacuum.»

re d a. nacker, though,,

Now if you will

the Ordex, it didn't rgquire a packer.

I believe it did.

It provided, however,

shall be filled with an inert £luid and
‘gauge be attached to the»annulus at the

detérmihe jeakage in the casing, tubing

that the tubing

shall be plastlc lined and that the casing to the annulus

that a pressure
service in order to

or packer.

But in the paragraph above it says,

STATE-WIDE DEPOSITION HOTARIES
225 JORNSON STREET

SANTA FE, NEW MEXICO 87501
TEL. (805} 982- 0386
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‘_referrlng to an- exhlblt from a prevzous hearlng.
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HANKS-DIRECT CASE 5252

?Injection'té be accomplished thgbugh 2 and 2/8 inch tubing:
insgglleqwinw&épacker set at”iﬁﬁidkimﬁééif‘lo,ooo fest. "

This gauge down here is to detect leakage in the tubing,
casing ox packer. .
fnk.;HAQKSE I believe you are correct.

MR. NﬁTTﬁk:” Well, be that as it may, we are just

.-HANKS: Well, it is 1mportant because I didn t
intentiénaliy do it éhat~way; I mean, because it is-not a
;éueétiOn of Ehat‘ybu havé‘g;tléb calculate this-épecific |
grav1ty of the 0il to be sure that you get the rlght wexght
‘of oil in order to keep this blanket on the back szde, becauTe”
‘where you have tublng down here you have a bottom hole
pressure that keeps a fluid level and then you calculate
fhe conxe¢£~Weight of oil, and, I believe as I rempmber it
was 32 gravity oil that we had to go find to put\in the
annulus of that, between the tubing and casing in order to
keep the oil blanket down to the approximate depth where
it would not come around, you see, and get into the tubing
or get inko"the well. |

MR.. NUTTER: Well, I realize in some instances
an applicant has requested and we have apprpded a balanced
hyd:oétatic head of inert fluid behind the pipe there without

P
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{ not that type, it‘did-require the,packer.
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barrels a minute at the present time, at a pressure of about

HANKS -DIRECT | CASE 5252

the use of the packex.

| MR. HANKS: Right.

MR. NUTTER' However, this particular Order was

 MR. HANKS: Well, I was in violation of that and
it was an over31ght on my part, but by thevsame tokenp we
were still conforming under two other systems I ned going
at the time that were set up in that manner ‘and this well
was on a vacuum, but 1n oxder to get the volume down we had
to'start pumping it and then that totally eliminated the
hydrostatic blanket, you 've got to set a packer.

MR. NUTTER,ﬁ,Okay. “
prosnngre U

Q Now, 1et's refer to Exhibit 1 and Exhibit 2, and

would you please discuss the differences in theftwo comple-
tion indications on the exhibits to what you are now prepos-
ing to change from what you have got on Exhibit 1.

A I am proposing that, with the Commission's
approval for on a thirty-day period, I have & packer set at

10,024 feet and disposing at the rate of about 2 and 1/2

300 pounds. 1 have two large triplex pumps on it, one which

will be here in two-weeks, where we can put surface pumping

THE NYE REPORTING SERVICE
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disposal'weli, five of‘fhem: I was thinking one was about

HANKS -DIRECT CASE 5252

passes on there to get 12 barrels minute. We have to have_

10 barrels a minute in oxrder to get rid of the water that

we are producing at the present time, as a result I have
had to shut wells 1n waxtlng on this pumping equipment. It
is very diffxcult to get.

Q  Fpom how maqy wells are you disposing of water
into this diéposal sYsiem. »’ |

A Nine. _

MR. NUTTER§~:§ipé produciﬁg wells.

BY MR. CHRISTY: |

Q I believe four of them are located north of the

ﬁﬁraliéi, and £hé otﬁgfrfou: arg$§ou£h,”is that correct? -

A Yes, - sir. J. |

Q °  All right.

A At the present time, Mr.AChtisty, th re are only
three~we1l§ that I have going to it.

Q4 I was abouéfgo ask you that. How many wells can
you aétually produeeﬂfrom and still put the amount of water
that you can get down into this well at this time?

AT o The way it is structured at this time, three wells

Q When you get these two»new pumps then?

A I should be able to handle, probably_séven;

THE NYE RFPORTING SERVICE
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~A
(e

handleatﬁg cépaéity, but in the event this pump goes down,
then youAare doﬁn,'that's it because  the well wén't take
époﬁéh.té.whe;e you wouidgﬁﬁ?é to go‘bACk and shut down.

Say we had seven wells on it, you would agtom;tically havé"ﬁc
go Sﬁﬁt fou; in because if one pump gaeé dcwn:you wotuild only |
have to shut two down because you can s;ill run one éump;
‘»fhey are»lso—horse eleétfi&”pumps and they,éré triplex

pﬁmps thaﬁ w%}l handle 12,baf:els a minute at a thousahé
'§6ﬁnds. Buf it>£akés twd oé,them to éet théfe,'so wi€h>§he 
:addition of th?é‘new larjefpﬁmp that I ha?e coming in two

|| weeks, I will only be half way there at that time and it

F

operative because I am waiting on the other pump.

seven wells, that is still not the total of the nine; do
Vybu have any plahs to have further disposal- systems in

ordex to produce all nine wells?

dry holes in the area which I want to deepen to the

- ~—| Devonian andnit appears to be the only formation that will

b Why do you have two pumps instead of one, won't

You can get a large triplex which will probably

1 be another month before I get the system completely

You said that would allow you then to produce

At the present time I am seeking two additional

CASE 5252

P
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HANKS -DIRECT CASE 5252
Page......... 10

take the amounts of fluid.
MR. NUTTER: You are»looking at a couple of othex
v;ells? , : |
MR. HANKS: T™WO others,»yes.f
BY AR. CHRISTY |
Q. ‘That are in the 1mmedlate area of these nine?

A One wlthln a half-a-mxle or three—quarters of =

a mile, and the other about a mxle and a half.

- Q Each of those two you w111 have to deepen to the
pevonian?
A Right. They are dry holes Ln the Morrow and wefii

will have to deepen them to the Devonian and condemn that
will a dr111 stem test, just 11ke vie did this one.

Q. So at pest this is a standby measure thathwe are
talking about in this case. ~

A This only ‘takes care.of in this case,nseven
ninths of our proﬁlem. However; at the tiwe, when'we'first
started the system we only had the four wells at the south
on, and 1 didn t realxze the capacity of this well until we.
put them all on and then it wouldn t handle it, gso I got
Halliburton out there with "‘the tubing out of the hole and
yan a 24=hour continuous”pump test on it, around the clock,
and tﬁe results of our test was 12 barrels a minute at 2

THE NYE' REPORTING SERVlCE
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HANKS-DIRECT

CASE 5252

Page......... . ) G

thousand pounds, so we designed our pump in that capacity.
Q How much‘water in quantities are you presently

disposing of in this well; is it the two barrels per minute

fiﬁésnﬁﬁfﬁahféiiﬂaéy?“
A Yes, it_would‘bé 12b barrels an hour times 24.
Q On your Exhibit 2 and in your Application, as I

understand it, you do not propose to plastic line the

A Yes,
Q Can you tell from that type of installation

whether a.leak occurs in thg tubing?

— A Very definitely.

THE NYE REPORTING SERVICE
STATE-WIOE DEPOSITION NOTARIES
225 SOHNSON STREET
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;ﬁubing? /
A Right,f
Q" 'ﬁ¢ you have plans for an inert fluid between the
cééing and the tubing?
A - fTreaﬁedfwater.w
Q Tieaﬁéd wate:, I see.
A Which is pxeégng;y iﬁ‘ﬁhgt_fgéhi;$; the back side |
is 1o;déé ﬁiih treéﬁed=watgf; |
*b I see, and you-havevébpressuté gauge Qp at the
top?,”
‘A Righﬁ. B
Q“ At the packer section ydu mentioned?
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VHANKS-DIRECT CASE 5252

- Page......... 12
Q How?
A We have a casing gauge, casing pressure gauge on .

-down there working so they are presently pulling the packer

Aare putting in here; what is the quality of the water?

'“bétweeh 9 and 12 thouséné parts per million which is con-

the casing in the head and if a leak appears either in the

indication on this gauge. For instance, Yeste:day mbrnihg
I was informed by my production superintendent that we had

a 50-pound pressure indication on the casing. We had a unit

to £find the leak.
Q You shut it in?
A ©h, yes.
:'Q Let's speak a little bit about the water that we °

A The quality of the water is: It averages somewheré

siderably fresher ﬁhan heretofore in the past weﬂhave con-
sidered to be a brackish water or salt water and the total
disSolvéd solid# in this water is réally my big problem,
The dispdsal into the Dévonian formation is accomplished by
differqntial weight. The weight of the heavier produced

water in previous areas causes the formation to take it

because of the differential weight. 1In this case, this

water is not as heavy, it is much fresher, say, than San Andpes

THE NYE REPORTING SP;RVICE
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water by as much as ~- it is one twelfth of the salinity

| of the total solids of San Andres water so, consequently,

the Devonian won't take it as readily. In my previcus
disppsaibwells, on the No Pepite”énd<theﬁJohp Gault ones;
we could get as much as 17vbarréls a minute on just dis-
kposai} Strictly without any;hing, just on a élpoint
vacuum because_fhe weight of thé £luid of éhié water is so
much‘lighter that it is restricting us almost in the same
p:oportién. The we;l‘Will take,it, but you have got to
induce it. To get 12 barreis a @innte ét 1000 pounds) youk
have'got‘to go from 300 pbund§ to 1000 pounds, and, of
gég:se; thi’s all has to be pumped, and this ig the big
éoét of disposal.-

Q You were sﬁeaking-of the quality of the ﬁater,flet
me refér you to Exhibits 3 to 8 and verv briefly would you
tell ﬁs‘what they depict.‘ Let's take 3 first. Was this
taken on 6-30;73, is that right? |

A égé, sir. This sample was taken at ihe top in
my holding ténk at the well.

Q We ére talkiﬁgfébout‘the diSposal well, aren't
we?

A_' The disposal well, right, at the Montano Foster.
This sample was taken at thé top and ﬁaroid did a simple

THE NYE REPORTING SERVICE
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‘lwatexr analysis. Over on the right side you see toial

W'fng tank on the same date, getting a total of dissolved

{jestablish more than anything that it is a very light water,

HANKS-DIRECT o CASE 5252
: Page......... 15 ... '

dissolved solids of 12,061 parts per million.
Q  Exhibit 42

A It waéltaken at the same time, but it was'through
the mgans of a thief. We gccurately’took aymiddle sample
in.tﬁissépe_tahk, getting somewhat sméller‘tgtal dissdlved
séif&é7of‘il;469; - | . |
@ Exhibit 5?7

A 'itgis a sample taken at the bottom of the same hold

solids of 11;465‘parts.

HQ And Exhibit 6iseemébto bé-Your own repoft?

A This wés takenrto:tﬁé'Téxaég & M Extension service
in*iubbdck. It is a water -sample that was taken on May lat
of this year of which they-q?e showiﬁé 42,000 parts per
million. In essence this’is considerably softer than the

other three samples, but by the same token, I am trying to

Q@ - Exhibit 7 seems ﬁokbe out of a different well.

A This is an individual well which we periodically
wént‘through the field and picked out, just two wells, just
run samples on them to have some variety as\far as what one
particular well would give. I believe the. total dissolved |
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solids in this one are -- you would add up the sulfides,
¢hlorides and magnesium -- would be 15,320, it would be
the t;tal disgbived solids in éhat_well.

@ Exhibit 8, given on another well?

A _h>This is from the Robin Federal No. 1, 1t~is:§how—
ihg 51,620‘t§ta1 dissolved solids. These samples'wefe taken

at the heater dump valve where they are dumping into the

|| Lines.

‘What I was actually trying to dé:wasktb £ind out which
of ;Hefwellsﬂwas‘éiGiﬁg~me’tﬁe highest solids content.

0 Did you find out?

b

Yes, it is from the Baxber 2.
Q 'Thé Barber z:which is one of the north wells,
A

Right; and since we have plugged that lower zone

and are producing in the one above it.

MR. NUTTER: Is that one of the new wells.

MR. HANKS: Yes, but the lower zone —- the water

in tpat zoné, ban, was extremely corrosive and even thdugh
£he richness ofcthe gas was like 6 and 1/2 gﬁllons per w
million, real rich gas, bﬁt the well was only making about
14 bar;eis and it was making about 300 water, so I set a
plug and recompleted and now the salinity of that should be

t really run an

conformed up to about these, but we can't
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'San Andres type of water- why do you.fee) that you don t

; youf experience, you have had'past~experienCe,<have you not,

mission to produce this water or put this water away throhgh

DT gy e E e

HANKQ-DIRECT N CASE 5252
: Page..... Y7 ...

acéurate test on it for two or three weeks and I have only

BY MR, CHRISTY:
@ I would like to discuss a little bit, realizing

we have a light water that is not as corrosive as the

f

need plactic lined tubing in this well for disposal purposes;

A Well, ny experience.--

0 ’Qintérrupting)«’By'thb”way, let's start back witﬁf
with this salt water disposal in New Mexico and in Texas?

A Yes, well three other systems that I had in New.
'ﬁe#ico and one in Texas, and wevhave’disposed of several
million barrels of water. |

Q All right, now go ahead, élease.

A Primarily in the Devonian formation I have found
that it is more economical to find a structural low where
the Devonian affords itself to, the reason I have already
explained. |

The reason I am asking the Commission to grant me per-

tubing is that any time that you suspend a string of tubing
below, let's say 8,000 feet, and we are set at 10,024 here,

THE NYE REPORTING SERVICE
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tubing that I used has sloughed off to the efféct that it is

HANKS~DIRECT

CASE 5252

Jthe tension factor becomes guch a factor in it that holidays

or ring fractﬁreskoqcur within the joint, coupling, within

éﬁé eﬁiifEHQEEIﬁ§*§ﬁﬁ*iﬁwéfféét”it“souﬁds~gcedrt
have cement line PDC tubing in thege, but it totally sloughs
off,;it plugs;thé Wéll,dff atd‘itﬂ:éstricts the diameter,
éqd in‘effecﬁ, I am hot_affording the protection and I am
fooling mysélf injsaying that -1 amAactuaily protéctihg that

string. Now I have surface, intermediate, long string and

‘ tdbing with an inert flﬁid on the back side betwsen the

iﬁhbihg’and*the casing with a pressure'gauge attached. I
have a positive deterﬁiﬁétion as to ahy/problem that occurs
in that well. The simple?fact is tﬁét the plastic-lined
#uﬁiﬁg;;qi»in—_ﬁis"caSe‘the'plaStié—lined-équeezéd~cemen§
pPlugging off nmy perforations and about every 5 or 6 days we -
are out there fe-acidrzing thé>erl to try to get it to take
anjﬁhiﬁg. Evidence of this is ih puiling the well,’pulling
tﬂe tubing, and as you break a joint off it has to be
handled with kid gldVes because when you set it down and
féisé a joint up there is a pile of cement and fiakes of
plastic. In‘th;t entireﬁlo,ooo-foot string, if there is
holiday then I am not doing what I have told the Commission

I intend to do, and it is doing nothing but costing me money,
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;‘“ . ._'i T and it is just not practical.

MR. NUTTER: This is an unique problem that you
are naving with this; I haven !t,,,,pea‘r,,d___ of any other opérators|
'having this problem with plastlc—lined. What you are saying,'
though is that on the ‘long strlng, more than 8, 000 feet, the

"Il iron stretbhes more than the plastic and causes these

SIS L et e

i - holidays.
MR. HANKS: Right. Here is a very interesting

'fv;fg . article about it, and it is put out by "Engiﬁéering'Approacﬁ

~,_ﬂ‘ :" , _ to Cement Lined Tubing“ by A. E. Runyon of Permian Enterprisﬁs.

MR. CHRISTY: Let's mark this as Applicant 8

e =

| Exnibit 9. - LA

U

<

. MR. HANKS: 1In essence in this article Runy 118

saying that tension is such that your stretch destroys ‘the

'54gﬂ.1 effectiveness of your PDC liner or cement lined, it makes

4
B el

no difference becguse tempex dlfferentials would he virtual%y
A; vimpossible to calculate. When you are beyond 8,000 feet .

| - with tubing, I can't really see that it is giving me the
protection as well as_you the protectibn‘that we both want.ﬁ
MR. NUTTER: We need rubber lines. |
MR. HA&KS: I think we could use rubber ‘hose. - What]
‘; o we need is a drainage lake and grow some frogs out there. 1

have been warned against that, go there will be none of that.
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CASE 5252 .

HANKS-DIRECT
. Dnne ,,,,,, 20~ [,

-CROSS

BY MR. CHRISTY:

Q Mr. Hanks, do you have anythihg else you would like

nnection with. your applica-,

»panker or . the tub

—\find any at the t;mé, 80

‘to advise the Examiner with in conn \

tion?

A Not to my knowledge.

MR. CHRISTY: That's all from the Applicant.‘

CROSS EXAMINATION

BY MR, NUTTER:

Q vou mentioned in your'Direct tesélmony, Mr. Hanks,

that you had detected what appeared to be a leak in the

1ng and that they are pulling that?

A Right.

Q Now this ééring of tubing was recently':e-run in

A It has only been in there ‘about 10 days..

Q  Was that new tubing or used tubing, OT what, when

it was run in?

A Part of it was new and part of it used. In fact,

Whét 1 was doing, T was pulling another string out of my

Prestbn well down to the south, and rather than test this

tubing we just ran that string down there because I know,it

is good. Some of this tubing is ten round and we couldn't

T went ahead and told them to run it

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
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and qulte honestly I am afraid there is a leak;Ln it,'rather

than in the packer, because TRIOXTRA lyAI!menbtmputting out

but. 350 pounds against that thing now and iLf it is going to.

fail,>it’means that we are‘going to have to test each joint
of that tublig. | | | ‘ -
Q. Have you notice any difference in the resisrivity

of the well to the water as time has goﬁe on; you said you

"fhave had to increase your pressures, put you have also had

to increase the volume of water; is the reservoir itself
i plugging up, ‘Because I notice you have got quite a few

carbonates and sulphates ‘{ncluded in your analysis here?

A Regardless of your structure, in order to dispose _a

in this Devppaan formatlon, Dan, you have got to periodicallgf
Habout every 45 days., you have got to put l 000 gallons of -
|z won't go any hiQher than 20% acid.

Q You have got to f£flush that reservoir?

A Wwell, ves, because of your precipitatlon of these

cﬂlorides and sulphides, you are-going to grow seaweed in
that wellbore if you don't keep it clean, pecause it will

Plug off just by'precipitation. We try to keep the system

closed, by that I mean 1 am on hydraulics, all my fluids
"lcome in there free—wateraknockaout: free-water-knock—out’

jmmediately dumps into the line, and it is all buried, into
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a six-inch conduit line and it goes down and it goes into

1. ‘}
S

llv =

e back side of one tank, ‘I_have two 500-barrel tanks at

-

my disposal well, and then there is an equalizing line which

et o bt A s A

gives settling time. We are trying to gét thefimpurities.
There are two things you don't want in a disposal well: One

7i‘i*f"""* S o N of them is oil, and the 'second is any impuritges, because by |-

reason, obvious reasons, 1t plugs off. We are tryihq to

keep this gystem closed in’ oxder to keep thé oxidation of

‘rese sulphigos and chlorides from precipitating. Iron is

o . _lithe worst‘th;nggr The i;on sulphide seems to be relatively .
& S small, it is only the chlorides and sulphides that are

)

”ﬁé = o | Q It doesn t show any iron on the analysis does it?

‘;f #1 o _ a .Really it is nil, the sulphides are very high.

MR. NUTTER: Are there any further questions of
Mr. Hanks? The Witness may be excused..

| MR. CHRISTY: We now offer into evidence Appli—;
BN cant's Exhibits 1 through 9 inciusive. - .

XMR. NUTTER: Applicant's Exhibits 1 through 9

will be admitted into evidence. Do you have anything furthex

Mr. dhristy?

MR. CHRISTY: No, sir, we do not.

MR. NUTTER: Does anyone have anything‘that we

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOHNSON STREET |
SANTA FE, NEW MEXICO 87501
TEL. (505) 982- 0386




e ettt
ae —

PRI

T SOV TSNS T TN LY LIRS

should offer in Case 52527
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e the case under advisement.
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STATE OF NEW MEXICO )
z ) ss.
"COUNTY OF SANTA FE )
‘" I, RICHARD L. NYE Court Reporter. do ‘hereby-certify-
o that the foregoing and attached Transcr:.pt of Hearing before
the New Mexico 0il COnserVation Commission was reported by
me, and the same is a true and - correct record of the said
'proceedings, to the best of my’ knowledge, skill and ability.
| RICHARD L. NYE,(®ourt Reporter
gy | |
1 do hereby certify that the foregoing 1
a complete record of the proceedings in
the Examiner hearing o Case No. S2ST -
heard by me, on__...__ o , 19, 75L
Y s W\ et &7 BV, o Y Y .» Examiner
‘New xioo ﬂil Conservation Commise'ion

P52 R SN
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OIL CONSERVATION COMMISSION

STATE OF NEW MEXICO
P. 0. BOX 2088 - SANTA FE
87501

CASE NO._
Mr. S.° Christy ’

" I R. TRUJILLO

CHAIRMAN

LAND COMMISSIONER -
ALEX J. ARMUO

MEMBER

STATE GEOLOCIST
A.L. PORTER, JR.

SECRETARY - DIRECTOR

5252

Jennings, Christy & Copple'YTM“ ORDER NO. _ R-4158-A

Attorneys at Law Applicant:’
Post Office Box 1180 pplicant:
Roswell, Nevaexico 88201

Roger C. Hanks

Dear Sir:

-~

Enclosed herewith are two coples of the above~refér°nced
Commlsslon order recently entered in the subject case.

very truLy yours,

<. R,

A L. PORTER, Jx.
Secretary—Dlrector

ALP/ir
Copy of order also sent to:

Hobbs OCC | X
Artesia OCC >
Aztec OCC

other State Engineer Office

RS
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APPLICATION oF ROGER C HANKS FOR

BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR
THE PURPOSE OF CONSIDERING: ‘
CASE NO. 5252
- Order No. R-4158-A

THE AMENDMENT OF ORDER NO. R-4158,
EDDY COUNTY, NEW MEXICO. ,

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on £or‘hearing at 9 a.m. on June 5, 1974,
at Santa Fe, New Mexico, before Examiner Daniel S§. Nutter.

NOW, on this 30th day of July, 1974, the Commission, a
quorum beéing present, having considered the testimony, the
racord, and the recommendations of the Examiner, and being
fully advised in the premises,

FINDS: \
. (1) 'That due public notice having keen given as required by
law, the Commission has jurisdiotion of this cause and the sub-
ject matter thereof.

(2) That Commission Order Ko. R-4158, antered June 21,

'1971, authorized the applicant, Rogexr C. Hanks, to utilize his

Monsanto Foster Well No. 1, located in Unit D of Saction 5,

Township 20 South, Range 25.Edsh, Eddy County, New Mexico, as
a salt water disposal well with injection to take place through
2 3/8~inch plastic-lined tubing set in a packer at 10,000 feet.

{(3) That the Applicant seeks amendment of Order No. R-4158
to allow injection to take place through unlined 2 7/8-inch
tubing set in a packer at 10,000 faet.

(4) fhat’appliéant has alleged that the plastic lining

in the tubing currently used in the subject well is flaking away

from the tubing and is clogging the perforations in the well.

(5) That the water to be injected through the subject well
is relatively non-corrosive.

{6) That the subject application should be approved so
iong as there are sufficient safeguards to ensure that the
injected water enters only the proposed injection interval.

G s e e vt £ © s
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Cagae No. 5252

Order No. R~4158-A

IT XS THEREFORE ORDERED:

(1) That Finding (4) on Page 1 of Order No. R-4158 is’
hereby amended to read as follows:

"{4) That the injection should be accomplished
through 2 7/8-inch tubing installed in a packer
set at approximately 10,000 feet; that the casing-
tubing annulus should be filled with inert fluid;
that a pressure gauge should be attached to the
annulus at the surface in order to determine
leakage in the casing, tubing, or packer; that the
injected water should be treated with a corrosion
inhibitor; and that corrosion levels should be
monitored by continuous coupon tests with the
raesults of those tests to be reported annually to
the Commission's Artesia District Office."

(2) That Order No. (1) on Page 2 of Order No. Rr4158 is
hereby amended to read as follows:

"(1) That the applicant, Roger C. Hanks, is hereby
authorized to use his Monsanto Foster Well No. 1,
located 660 feet from the North line and 660 feet
from the West line of Section 5, Township 20 South,
Ranj;e 25 East, NMPM, Eddy County, New Mexice, to
dispose of produced salt water into the Devonian
formation, injection to be accomplished through
2 7/8-inch tubing instalied in a packer set at

. approximately 10,000 feet, with injection into -
the perforated 1nterva1 from approximately 10,220
feet to 10,504 feeat.

"PROVIDED HOWEVER,- that the casing-tubing
annulus shall be Fllled with an inert fluid; that .
a pressure gauge shall be attached to the annulus
in order to determine leakage in the casing, tubing,
or packer; that the injected water shall be treated
with a corrosion inhibitor:; and that corrosion
levels in the well shall be monitored by continuous
coupon tests with results of those tests to be
raeported annually to the Commission's Artesia
District Office."”

(3) That jurisdiction of this cause is retained for the
entry of such further orders as the Commission may deem neces-~

sary.
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case No. 5252
Order No. R-4158-A

DONE at Santa Fe, New Mexico, on the day and year hereinabov
designated. ' '

STATE OF NEW MEXICO ,
OIL CONSERVATION COMMISSION

A -

; Vo I S . {
| : y S e
‘I; R. TRUJILLO, Chairman

A. L. PORTER, Jr., Member & Secretary
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Docket No. 15-74

v Dockets Nos. 17-74 and 18-74 are tentatively set for hearing on June 19 and July 10.
s ‘ Application for hearing must be filed at least 22 days in advance of hzaring date,

R __DOCKET: _EXAMINER HEARING - WEDNESDAY - JUNE 5, 1974 -
9 A.M. - OIL CONSERVATION COMMISSION CONFERENCE ROOM,
"STATE LAND OFFICE BUILDING - SANTA FE, NEW MEXICO

ot e
{
i
i

The foilow;ng cases will be heard before Daniel S. Nutter, Examiner, or Richard L.
Stamets, Alterhate Examiner: .

CASE 5249: Application of Reag/f/Snyens, Inc.,. for Pool Extension, Eddy County, = !
, ‘ ' ' New Mexico. Applicants, in the above—styled cause, seek the ‘extension
o of the Cemetery-Morrow Gas Pool to include therein all of Sections
‘ 20, 29, and 30, Townshlp 20 South, Range 25 East, Eddy County, New
Mexico.

"CASE 5250: Appllcation of Penroc 0il Corporat1on for-a dual completion, Eddy
"~ County, New Mexico. Applicant, in the above-styled cause, seeks
S . approval for the dual completion (conventional) of its Allied "A"
S o ‘ ' Com Well No. 1 located in Unit N of Section 22, Township 20 South,
7 S Range, 27 East, Eddy County, New Mexico, in such a manner as to produce
: o oil from the Bone Spring formation through the tubing and gas from the ;
Morrow formation’ through- the casing—tubing annulus by means of a
. crosg~over assembly.

CASE 5251: Application of ‘Pierce & Dehlinger for the Amendment of Order No. R+4560,
) Lea County, New Mexico. Applicant, in the- above-styled ‘cause, Beeks
<M. the aiendment of Order No. R-4560 to provide for an extension of .time
in which to comply with' the schedule set forth in said order for the
-drilling and completion 'of the third well coveréd by said order, to
be located in the NE/4 of Section 24, Towmship 9 South, Range 33 East,
Vada—Pennsylvanxan Pool, Lea County, New Mexico. ;

N e s At i R P

SR

CASE '5252: {Applicaticn of Roger C. Hanks for the Amendment of Order No. ‘R-4158,
) Eddy County, New Mexlco. Applicant, in the above~-styled cause, seeks -
the Amendment of Order ‘No. R=4158 which authorized use of applicant's '
Fostex Well No. 1, located in Unit-D-of Section 5, Township 20 South,
Range 25 East, _Eddy County, New Mexico, as a salt water disposal well
SRR with 1njection through 2 3/8—inch plastic lined tubing set in a

v ~ packer at 10,000 feet. Applicant seeks authority to dispose through
g 2 7/8-inch non-plastic lined tubing set in a packer at 10,000 feet.

CASE 5253: Application of The Petroleum Corporation for an unorthodox gas well
location, Eddy County, New Mexico. Applicant, in the above-~styled
cause, seeks approval for the unorthodox gas’ well location of its
Superior Federal Well No. 3 to be drilled to the Morrow formation at
a point 660 feet from the South and West lines of Section 4, Town-
ship 20 South, Range 29 East, Eddy County, New Mexico.
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Examiner llearing - Wednesday - June 5, :

CASE

ASE 5254

“comprise:

-2 R !

Southeastern nomenclature case calling for the creation, abolishment, §
_and extension of certain poole in Eddy and Lea Counties, New Mexico. . i

(a) Create a new pool in Eddy County, New Mexico, classified as a

' gas pool for Morrow production and desigriated as the Forty Niner
Ridge-Morrow Gas Pool.

The discovery well is the Skelly 0il Company

Forty Niner Ridge Unit Well No. 'l located in Unit J of Section 16,

Township 23 South,

TOWNSHIP 23 SOUTH, RANGE 30 EAST, NMPM

Range 30 East, NMPM. Said pool would comp;ise.

Section 16:

(b) Create a new pool in Eddy County, New Mexico, classified as a

gas pool for Morrow production and designated as the Kennedy Farms-
~ The discovery well is the Hanson 011 Corporatian

Kennedy Farms Com Well No. 1 located in Unit F of Section 34, Town-
ship 17 South, Range 26 East, NMPM. :

Morrow Gas Pool.

'TOWNSHIP 17 SOUTH, RANGE 26 EAST, NMPM

s/2

Said pool wou1d=c0mprise:

Section 34:

(c) Create a new pool in Eddy Countj,,New Mexico, classified as a_
gas pool for Wolfcamp production and designated as the Logan Draw-

WOLfcamp Gas Pcol.

‘Company Arco Federal Gas Com Well No. 1 located in Unit L of Sec-
Township 17 South,; Range 27 East, NMPM.

tion 26,

TOWNSHIP 1

N/2

The discovery well is the Amoco Production

Said “pool would

7 SOUTH, RANGE 27 EAST, NMPM R

Section 26:.

.{d) Create a neﬁ

_gas pool for Morro

Morrow Gas Pool.

. SW/4

pool in Eddy'éoﬁﬁty; New Mexico, clagsified as a
w production and designated as the Los Medanos-
The discovery well is the Belco Petroleum Corporation -

James Ranch Unit Well No. 3 located in Unit J of Section 1, Township 23

South, Range 30 Ea

TOWNSHIP 2

st NMPM. Said pool would comprise:

3 SOUTH, RANGE 30 EAST NMPM

Section 1:

E/2

TOWNSHIP 23 SOUTH, RANGE 31 EAST, NMPM

Section 6: W/2

(e) Create a new

pool in Eddy Gounty, New Mexico, classified as a gas

pool for Strawn production and designated as the Los Médanos-Strawn

Gas Pool.

The discovery well is the Belco Petroleum Corporation James

Ranch Unit Well No. 3.located in Unit J of Section 1, Towmship 23

South, Range 30 East, NMPM.
TOWNSHIP 23 SOUTH, RANGE 30 EAST, NMPM

Said pool would comprise:

Section 1: BRE/2
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(f) Create a new pool in Eddy County, New Mexico, classified as a gas
pool for Morrow production and designated as the Malaga-Morrow Gas
Pool. The discovery well is the Phillips Petroleum Company Malaga A

Well-Ne.-1ilocated In Unit-L of ‘Section 2, Township 24 South, Range 28

Eaat, NMPM. Said pool would c comprise: - -

TOWNSHIF 24 SOUTH, RANGE 28 EAST, NMPM
Section 1: w/2

(g) Create a new pool in Eddy County, New Mexico, classified as a gas
pool for Morrow production and designated as the Quahada Ridge~Mbrrow
Gas Pool. The discovery well is the Perry R. Bass Big Eddy Unit Well
No. 38" located in Unit C 6f Section 34, Township 21 South, Range 29
East, NMPM. Said pool would compriae

TOWNSHIP 21 SOUTH, "RANGE 29 EAST, NM?M
- Section 34: N/2

“(h) ‘Abolish the Chambers-Wolfcamp Pool in'Lea’ County, ‘New Mexico,
-described as: . R

TOWNSHIP 15 SOUTH RANGE 35 EAST NHPM
Section 26:° SW/4
Sectlon 35: N/2 and SW/4

(1)  Extend. the Townsend-Wolfcamp Pool in Lea County,_New Mexico,
to ‘include thereln .

-TOWNSHIP 15 SOUTH; RANGE 35 EAST, NMPM
Section 26: SW/4 .
Section 35: N/2 and SW/4

1) “Extend the Antelope Ridgo—Morrow Gas Pool in Lea County, New
Meyico, to include therein:

TOWNSHIP 24 SOUTH, RANGE 34 EAST NMPM
Section 11: N/2

(k) Extend the Grayburg-Morrow Gas Pool in Eddy Coun;y, New Mexico,‘
to include therein:

TOWNSHIP 17 SOUTH, RANGE 29 EAST NMPM

Section 15: SE/4

Section 22: E/2 NE/&, SW/4 NE/4 and
NE/4 SE/4

(1) Extend the Hare-San Andres Gas Pool in Lea County, New Mexico, to
include therein:

TOWNSHIP 21 SOUTH, RANGE 37 EAST, NMPM
Section 27: W/2
Section 28: S/2

. .
o
i L
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(m) Extend the Humble City-Strawn Pool in Lea County, New México, to~
include therein:

_TGWNSﬁ1P717,édUTH;'RANGEf37 EAST, NMPM
Section 15: NE/4 ,

(n) fExtendﬂchg Sgwyer-San.Andfes Gas‘Ppol‘ih Lea Ceuhty, New Mexico,
to include therein: = - c e

TOWNSHIE .9 SOUTH RANGE ‘37 EAST, NMPM
, Seq;ion,Zé;‘ SW/ 4 L B ' '

(j;(oj;;ziféﬁagéhé,ﬁottﬁdhboéﬁar-W§ifcaﬁp Pd§lrin Lea County, New Mexico,

to include therein: '

TOWNSHIP 16 SOUTH, RANGE 36 EAST, NMPM
Section 7: SE/4 A ' ,

v_(p)ngxtend_;heﬁTownsénd-Morrow'Gas‘Pool in Lea County, New Mexico,
~to include therein: T ' :

 7OWNSHIP 16 SOUTH, RANGE 33 FAST, NMPM
“Section 14: ALL T

i iAo A AT
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DIAGRAMMATIC SKETCH
ROGER C. HANKS #1 FOSTER.
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An Engine_eréd Appr()ach to "Cement-Lined Tubing

E. £. RUNYAN
MEMBER AIME

Abs!ract

This paper presents prevrously unavarlable data on the

physwal properties ‘of cement-lined tubing. Using these
- propérties, “calculations are made fo predict tubing be-

havior under field conditions. The results of these calcu-

_lations’ are venfied by laboratory and field tests. The

pnnczpal conclustons reached are: (1) cement-lined tubing
stririgs are ‘effective to 9,000 fl, and calculations indicate
that Satisfactory ‘performance’ will be obtained at depihs
to 14,000 ft; (2) hairline cracks do form in deep tub-
ing strings, but they cause rio break in corrosion protec-
tion; ‘and (3) sour waler systems offer no hazard to ce-
menl-lmed lubmg

[ntrodutﬂon

Lining injection-well ‘tubing with: cement .is an old and
proven approach to protecting tubing strings from in-

~ternal  corrosion. However, little work has been done in

detzrmlmng the actual physlcal propemes ‘of cement lin-
ing, and-even less work has been done in applying these

- properties to engmeenng calculations to describe and pre-

dict its behavior. It“is the purpose of this paper to con-

: tribute to the correction of this situation.

The approach taken toward this goal is: ‘an examina-
tion of basic information bn cements, with a cement lin-
ing being clearly defined. The properties of the lining are
then examined. Engineering calculations are made to
predict performance of the lining system. Laboratory and
field-test resulfs confirming these calculations are presented.
Finally, applications and limitations are discussed along
with recommended installation methods. A presenfation
of case histories concludes the paper.

,l;ackground

A wealth of basic information on cements and their

application is available in the literature. This informa-
tion is widely known and used by the other cngineering
sciences. Petroleum engineers, however, have not had
ready access and exposure to this information; and, con-
sequently, it has not been effectively apphed fo many oil-
field problems.

Some facts pertinent to the cement lmmg of tubing are:

1. Propertics of cement mortars vary widely, and,
therefore, they can be _adapted to meet many appllcauons

2. Cement mortars in themselves are effective corrosion
inhibitors.

Original mmwdpt recelved In Sooiety of Petroleum En fhi
June 14, 1984, Reviesd manascript vecctved Anril 1. 1960 Sparer® ("sxfﬁ
?ﬁlﬁ . nm’.“enhd st SPE Annual Fall Mceting held in Houston, Oet.
*LEy .
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3. Within limits, cracking of czment.lining has no -

effect on corrosion protection.
4. Cement linings are self-repairing.
5. An.excellent bond can be obtained between the walls

of the steel tube and the cement sheath.

Propemes of cement mortars will vary alimost as w1dely
as properties of the constituents used in them, Examples
are the new epoxy-cement patehing mortars and the new
htgh-temperature mortars. In addition, properties” are af-

fected” by the method of placing and curing the mortar

in the pipe. Obviously then, cement linings can be engi-
neered to many specific applications.

The effectiveness of concrete in protecting - steel from‘ ‘
- corrosion- in ' marine structures has been recognized . for

many- years. This same protective méchanism will -pro-

tect steel pipe with a lining of cement. Baslca.lly, this pro-.

tective ‘mechanism resulis from mojsture in the cément

absorbing calcium hydroxide  and ‘maintaining the pH in -

the “steel-contact area above 12. At ‘this pH, corrosion
of the steel is prevented by the formation of a protective
iron-oxide film on the steel surface.>* The protective mech-
anism is effective even in the presénce of oxygen as long
as the pH is maintained in the inhibitive” range. This
fact can be easily illustrated by placing common steel
nails in two jars of tap water. To one jar add a few
pieces of cement mortar. After allowing time for gcorro-
sion to dccur, observe the nails. The nails in" the jat con-
taining fragments of cement will be unaffected while the
nails in the second jar will be badly corroded. The pro-
tection will be due to the pH rise and consequeat steel
passivation in the jar containing the cement.

Cement lmmgs always contain some moisture and when
-in water service are‘completely saturated.-They are oc:

casionally cracked during mstallatmn and are usually ap-
phed to surfaces which have not been. sandblasted. Yet,
tiley give eﬂ'ecnve protection, Agam this protection is
due to wwo propemes of cement ‘commonly - known to
structural engineers but often overlooked by petroleum
engineers. The first of these is thé passivation of the ex-
posed steel in the crack by the pH rise of the water in
the crack "as discussed earlier. During installation a ten-
sion crack is formed, water immediately fills the crack,

it absorbs calcium hydroxnde from the freshly exposed

cement surfaces, the pH rises and the steel is passwated
Of course there are limits to this process, but authorities
agree that cracks of up to 2 mils offer no problem.’

The second property of cement Ilnmgs that results in
the continued protection is the unique property of self-

'References given at end of paper.
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repair.' This property is due to the continuing hydration
of the cement over long periods as well as the continuing
reaction between the free lime and pozzolan to form new
cement. For these reactions to continue, a supply of mois-
ture must be available. This condition is always fulfillec
in water-injéction lines. This property can also be easily

illustrated. Construct a-cement bar long enough to be

conveniently broken. Break it, tape it back together so
the broken ends are in contact, and place it in a bucket
of water and leave for a few weeks. At the end of this
time remove and carefully untape. The bar wiil have
“grown” back together sufficiently to support its own

" weight.

On the above two items, passivation and self-healing,
_sonie authors have commented that_pressure surges tend

to ‘purge the cracks so passivation and self-healing cannot
occur. On very large cracks this is true, but it is due pri-
marily to convection currents across the face of the crack.
For’ cracks up to 2 mils, simple calculations show that
purging is impossible when capillarity is taken into account. -
" "An excellent bond can be obtained between the cement
lining and the walls of the pipe. The bond can be of
two types—mechanical and chemical. The mechanical
bond is best achieved by hign-speed rotation of the pipe

"during ‘placement 6i the cement mortar. The centrifugal

force. of !Q_e"‘liging; operation "fvolrcgsz- cement mortar .into
every pore and ‘crévice of the pipe siiftace, thus creating
a strong” mechanical . bond upon hardening. This mechani-
cal'bond can be supplemented by a chemical bond if soine
atmospheric-rust is present on the pipe surface. To quote
directly from a paper by Unz:*

Cement Tiortar has.the particular properly of removing all
rust and loose scale particles from the steel during curing.
The particles are dissolved, owing to & superficial corrosion
process, and form iron salts, These salts are diffused in the
mortar and then precipitated. .= .

Owing to this absorption process, an excellent bond is eb-
tained’ between concrete and reinforcement. The bond is par-
ticularly strong-when sonie atmospheric rust has been present

on the steel surface. = .

Again, this property can be easily-illustrated by lining
both pieces of sand-blasted pipe and rusty pipe, splitting
them longitudinally “and: noting-the_relative -nroblem in
removing the lining from each. The lining from the sand-
blasted pipe will slip out easily after the mechanical bond
is broken, whereas the lining from the rusty pipe must
be forcibly pounded out.

Definition and Properties

The most common and best-accepted lining material

now- in ‘use for tubing strings and the one discussed in.

this paper is the cement-pozzolan lining material. Spec-
ifically this lining consists of 60 per cent high-

early-strength sulfate-resistant cement with 40 per cent -

pozzolan. Typical analyses of the cement and pozzolan
are shown in Table 1 and Table 2, respectively.

This lining has become widely accepted for several
reasons, but some of the more important are:

1. It gives a smooth lining surface which in turn re-

. sulis’in a favorable friction-loss factor.

TABIE 1—IYPICAL CEMENT ANALYSIS

Compenent Poccent
Silicon Dioxide . 0.8
Alyminum Oxide 3.1
iron: Oxide
Colcivm Oxlde &

Maognesivem Oxide
Suifur Trioxide
Scdivm Oxide -

On=trnn
WOONO

JUNE, 1966

TABLE 2—FYPICAL PORZIOLAN ANALYSIS

Comgonent - Peccont
Silicon Dlexide 45.3
iron Onide 13.7
Alvaminum Oxide 16.7
Calclum Oxide 2.1
Mognesivm Oxide 2.2
Sodivm Oxide 4.9

. Potossivm Oxide 2.9

2. It is_conducive to high-speed application because of -
uniform particle size and dencity. This results in maximum
mechanical bond and minimum water-cement ratio.

3. It results in-a dense, non-porous, low-permeability
lining. )

4, It 5s extremely resistant to attack from anything
normatly found in oilfield waters and is moderately acid
resistant. . ' ) i

5. It has excellent self-healing properties since it is
rich in cement and contains pozzolan. ,

This type~of lining requirés some type of moist cure.
Both steam (hot ‘water vapor) and the water submersion
methods are used. : !

“The physical properties of this type lining are as fol-
lows: density, 135 1b/cu ft; porosity, 8 per cent; permea-
bility, ' less' than 0.01 md; ‘compression strength®, 5,200
psi; tensile strength*, 520 psi; and modulus of elasticity,*
1.564 X 10%. - ’

-'Theory

To accurately calculate the performance .of cement-
lined tubing, one assumption, which can be adequately
verified from experience, must be made. This assumption
is that the cement lining is in intimate contact with the
steel tube and. that a mechanical bond exists between
them. This bond insurés that stresses induced in the steel
tube are also induced in_the lining. This assumption has
been’ Verified in three ways: (1) the lining must be forci-

-bly. pounded from the steel tube even though .the tube

has been completely split; (2) exdmination of the lining
sheath shows every detail and pore of thé steel tube, indi-

" cating mechanical ‘bond; and (3) photographs of linings

under stress have shown multiple-crack formation, indi-
cating only very short areas are stress relieved when a
crack occurs.

Cement-lined tubing is subjected to three types of stress

during installation and operation as “an injection string:

(1) bending and torsional stresses while running; (2) in-
ternal pressure stresses; and (3) tensional stress due to
load. Of these, only tensional stress is of sufficient magni-
tude to be considered. Under ‘normal conditions, either
of the first two stresses will be small by comparison.

Considering tensional stress, the following questions-
must be answered: Do cracks form_ as ‘a result of tension
loads? Are they of sufficient magnitude to cause the pro-
tective system failure?

Until formation of first crack, elongation of the cement
and elongation of the steel must be equal.

8¢ = 8,
also
PL
= . P ¢ |
§=—% . )
where 8 = elongation
P = lo
L = length
A = area
E = modulis of elasticity
<Seven-day values
6ar
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¢ = cement

8 = steel,
therefore

P.L, PL, _

80 = —A—‘E— = -ﬂ—: = 8 )

bwt L.=1L,
P, =P,

so . AE AE" B 3

The critical, or breaking load, of the cement may be
calculated from

P=S8SAd, . . . . . . . . ... (3
where § =-stress. '

Substituting in the previously described physxcal prop-
erties, the value is

P, = 469 Ib (23%-in. 4.7-1b tubing).

Substituting this value in Eq. 2 we find the steel load
at the formation of the first crack in 23-in. cement-lined
tubmg is 13,000 Ib. Obviously hairline cracks do form
in Jdeep cement-lined tu'omg strings.

It now becomes necessiry to determine if these cracks
cause any break in protection. Expenence has shown that
hairline cracks occur at approximately 1-in. intervals uander
high load conditions. This has been verified by laboratory
photographs (see Flgs 1 and 2) and dye-marking tests
on several occasions.™

When the first crack forms, stress relieves its respec-
tive section of the lining, so the lining carries noload.
It then becomes a simple matter to apply the elongation
Eq. 1 and calculate the separation between blocks or
width “of cracks. This has been done in Tables 3 and 4
for 2%- and 2%-in. tubing, respectively. Note that at
extremely high load conditions, equivalent to 14,100 ft
of 23%-in. cement-lined tubing, the 2-mil limit for width
of crack has just been reached.

In summary, calculations indicate that hairline cracks
do form, but that qunder normal load conditions lhey are
not of ‘sufficient magnitude to cause any break in pro-
tection.

. .
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Fig. 1—Photograph of 1.in, interval cracks.
628

) _ Testing
Laboratory Test
In an effort to more ~adequaiely test the mechanical
strength and physical changes in cement-lined . tubing un-
der high impact and tensiona! loads, an extensive lahora-
tory test was performed in 1958.°

The first portion of this laboratory test was to investi-

‘gate “the handling characteristics of cement-lined tubing.

To do-this, thrée 6-ft J-55 cement-lined tubing subs were
made up between two 30-ft joints of EUE tubing. The
two joints were picked up by rig elevators and pulted
through the V-door of the rig. In addition, the tubing was
flexed with only end support to an 8-ft center defi~ction.

‘,’Ihe test joints were then inspected and no cracks, scaling

or other damage was found.
The second portion of this test"was an attempt to dup-

.licate conditions encountered in running a long string of

cement-lined tubing. This - -was accomplished by runmng
6-ft cement-tined J-55 tubing subs at-500-ft intervals in
a 2,000-ft tubing string with three 6-ft subs at the top
of "the string. Immediately below each sub a tubing disc

Fig. 2—Photograph of l-in. interval cracks.
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TABLE Q—WIDIH OF FRACTURE
(2%-in., 4.7:-1b Tubing)

Total Lead Width of Fracture

b} PR .11
13,000 0.33
15,000 . 0.38
20,000 0.51
25,000 0.64
30,000 0.76
35,000 0.89
40,000 1.02
45,000 113
50,000 | 1.28
- 55,000 1.40
40,000 1.53
45,000 1.66
70,000 .79
75,000 N
78,267 2.00

was run to catch scaled or cracked cement. A iubing ten-
sion packer with a 30,000-1b terision ‘sleeve ‘was installed
on the ‘bottom of thé string. After the fubing was run
and ‘the packer set pulls of 35,000 lb each. were made
threc: times. On the fourth pull the load was increased
to 45,000 b, where the tension sleeve broke. Approxi-
mately 20 in. of stretch was noted when the sleeve fail-
ed. Failure of the sleeve caused violent vibration of the
string. -As the string was pulled from the well, each test
sub and its respective tubing disc was care[uﬂy examin-
ed. There were no particles of cement on any of the discs
and no visible damage to any of the test ]om(s

To "inspect the lining whilé stress was bemg applied,
samples 20-in. long were cut from new tubing subs and
threaded for testing on the Baldwin testing machine. The
samples were then slotted for visual observation of the
lining under stress. A’ laboratory camera was set up to
take pictures through the slot. Visual observation and
photographs revealed that the cement lining opened visible
hairline cracks at ¥2- to l-in. intervals along the tubing
at about 45,000 1b pull (see Fig. 3). As the pull was
increased to 60,000 b, additional cracks appeared (see
Fig. 4). No longitudinal cracks appeared. When the load
was removed the cracks disappeared.

‘Chemical tests were also run. These tests indicated .that
cement-lined tubing was mnot " affected by any naturally
occurnng oillield waters, nor was erosion-of the lining
any problem. The tests did conclude, however, that h|gh-
rate acid treatments would damage the cement lining.’

The conclusions of the complete laboratory test wére:

{i) cemeniiined tubing is not afected hy normal handling:

above ground;. (2) .there is no apparent damage to the
lining below 45,000 1b pull; (3) Joads of 60,000 lb open
hairline cracks in the lining; and (4) water has no elfect

3-20-58 50,000 LB, TENSION

Fig. 3—Cracks at 15- 1o Lin. intervals induced hy 45,000
1b tensile stress.

JUNE, 1988

TAllE 4—-WIDIH OF FRACTURE
(2%-In., 6.5-1b Tubing)

Total Lood Widih of Fracture

11 (mils)
18,077 0.33
20,000 . 0.37
25,000 0.46
30,000 . 0.53
35,000 0.85
40,000 0.73

- 45,000 0.83
50,600 0.92
55,000 1.02
60,000 1.10

65,000 e
70,900 .29
75,000 1.38
108,755 2.00

on the cement lining.
All of the above conclusions verify predicted conclu-

sions based on the physical properties of the hmng This"

is tiue even for the formation of the first crack, since it
is very difficult to observé cracks ‘of less than 1 ‘mil in-
side of 2-in. tubing in attificial light. As can be seen in
Table 1, loads of 40,000 b are necessary to create cracks
of lmll width. Later, more precise testing has verified
very faint cracking at 20,000 1b.

Field Tests
Since all of ‘the above testing was done in the labora-

 tory or under simulated conditions; it ‘was felt that ad-

ditional testing under actual field- conditions- was neces-

sary—specifically, testing under high-load, sour-water con-

ditions. To conduct this program, a portable tension-test
machine was built. This machine consists. basically of a
hollow, heavy-wall steel tube capable of holding 30 ft
of cement-lined tubing in any desired tension .The tubing
is placed under tensional load by a-hydraulic jack. For
long-term tests the load is transferred to four l-in. stud
bolts and secured. A photograph of the machine is shown
m Fig. 5. N

On Oct. 12, 1962, the field test of cement-lined tub-
ing was assembled The assembly consisted of the make-up
and insertion into the tension machiiie of 30 ft of cement-
lined tubing subs consisting of ‘two 4-ft, two 6-ft and
one 10-ft J-55 2%-in. OD lubmg subs,

After make-up, the fest assembly was positiotied in the

machine and axially loaded to 50,000 1b, equivalent to a
9,000-ft  cemeni-lined "Siding, oy~ meaﬁs*uf a- hydraulic
jack. The load was transferred to four 1-in. stud bolts
and the jack was released. Blue dye was added, the sys-
tem filled with water and pressured to 500 psi. The fol-
lowing day the machine was transported to the Mobil
Oit Co. Parks Pennsylvanian unit, Tract 14, Well 5, and
installed in the water injection system. This system utilizes
sour San Andres water and operates at a pressure of

1,400 psig.

3-20-58 60,000 L8 TENSION
Fig. 4-—-Craéks induced at 60,000 Ib stress,
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On Dec. 4, 1963, 420 days after initial installation, the
test was -disassembled for inspection. The following day
cach sub in the test was sectioned and split longitudinally
for detailed examination. " o

Preliminary examination revealed that all subs con-
tained a slight deposition of soft scale consisting primari-
ly of iron sulfide and silt (see Fig. 6, left). This material
was soft and was easily removed by brushing. Upon
cleaning, the lining surface showed somie surface crazing
but no evidence of any cracking of the cement lining it-
self (Fig. 6, right). A longer segment of lining was
similarly examined with still. io evidence of cracking
found (Fig. 7, left). The lining from one half of this
segment was removed (pounding with-a hammer was re-

quired) to allow examination of the ‘steel surface. Faint -

lines where the steel had brightened gave an indication
‘of previous hairline cracking at about l-in. intervals, but
there was no évidence of steel corrosion (Fig. 7, fight).

e : a0
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Pieces of the lining broken out failed in 1-in. segments,
indicating pre-existing planes of weakness.

To better define the location of the hairline cracks,
one 6-in. segment of the lining was oven dried for four
days to completely dehydrate and shrink the lining in
an effort to cause the hairline cracks to re-open. The re-
sults are shown in Fig. 1, right. The hairtine cracks did
reappear and occurred at the same l-in. interval, Again,
however, there was no ¢vidence of corrosion of the stee!
underlying thie3 cracks (Fig. 1, left).

From this field test it was concluded that:

1. Cement-lined tubing systems. are proven satisfactory
at depths.up to 9,000 ft (the limit of this test) even in
the presence of sour waters.

2, Although . tensional hairline cracks do form in the

cément lining; they are sclf-healing and are not of suffi-

cient magnitude to cause any break in protection.

3. A definite mechanical bond exists between the ce-
ment lining and the steel tube.

Therefore,” the conclusions of the field test confirm the

conclusions reached both by laboratory testing and theo-

retical calculations.

LR LA L A T S SRR

Fig. 7—Segment of lining after test showing no evidence
: of cracking.
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FABLE 5—DIMENSIONS AND SEVTING DEPTHS, CEMENT LINED EUE TUBING

Tubing Tublng
Size Woll l'vblno Linlag
Thickness 0! Thicknass

{in.} {in.) (|b/9 A {in.)

2%, 0.190 4.7 . 0.1582
2% 0.217 8.5 0.1362
Y 0.254 9.3 0.1873
% C 0.2 12.75 0.2187

Tatol

Coment Cementi Selting
Lined lining Depih
Tbg. Wt 1D SF=1.9 Tubing
{tb/61) {in.) [{4]] Grode
5.55 1.682 5200 H
10430 A
— LI
7.55 2,128 35306 H
10309 W
- 1085 2.617 75300 H
2 7200 J
7 .. 10600 N
15.16 3.520 5200 H
7200 J
10500 N

. Appllcatiohs and Limitations

Cement lining is at its-best in the presence of moxsture.
It is here that its unique self-healing and passivation- prop--
etties can function. Cement-lined tubing strings are” ap-
plicable in all water-m;ecnon wells at total loads of up
to 78,000 1b for, 23-in. tubing or the limit of the tub-
ing. If the normal safety factor of 1.8 is applied; the
slrength of the steel will be the limiting factor (see Table
5). Hairtine cracks will form, but they wm cause no
break in protection.

Cement-linied tubing is impervious to any normal oil-

" field. water, including very sour waters. Erosion due to
high flow rates presents no.problems. Cement lining does

reduce the internal diameter of the tubing, but the in-

crease in friction-factor number tends-to offset any diam- -

eter loss

Cement lining facilitates 'rather than hinders the use of

~ wire-line “tools in injection wells. Most applicators now
work on such close thickness tolerances that they can
guarantee an internal diameter sufficient to pass wire-line

- tools, With only normal care wire-lirie tools will not dam-
age cement-lined tubing, nor will the wire cut through
the lining.

Cement hmngs are not suscepuble to mechanical ‘dam- -

ag: during normal stresses éncountered in transportatlon
and ‘are easﬂy adapted to many different types of tubing
‘joints. -’

Cement linings; however, are not a cure-all. High vol-
ume, hlgh rate or repeated acid jobs will destroy con-.
ventional cement linings.*There are, h&wever special ce-
ment additives in use by some_applicators which will
increase the acid tolerance of cement linings. Any apph-
cation where the atmosphere is continually drymg is not
appropriate for cement-lined tubing. Sour gas we''s are
an example.

Installation and Joint Profection

Cement-lined tubing is not easily damaged. Normal
care will ‘insure a satisfactory installation. The following
are recomimended handling prachces

1. Tie downs should secure the ]oad to the extent tha:
it does not shift during transporlatlon

2. To avoid undue flexure, tubing being transported
should be supported at least every- 10 ft. In the case of
pole trailers, the double bolster type is recommended.

3. The !egal overhang cn -trailers shou'd nsot be ex-

- ceeded.

4. When unloading, avoid dropping tubing from truck
and avoid putting insert hooks, pick-up pipe or other de-
vices into the ends of-the pipe.

5. To avoid crushing when runnmg, use wrap-around
tongs and -backups; avoid sudden jerks or stops; stop

JUNE, 1965 .

tubing before setting slips; and avo:d applying excessive
torque. ‘

In field work with' cement- lined tubing, on]y ‘two ad-
ditional factors: need be- considered for normal opera-
tions. These are the increaséd weight of the tubing string
and the reduced irternal diameter of the tube. Physxca]
constants for both are shown in Table 5.

In cement-lined tubing, it is common practice ‘to. bnng
the cement- only to the -midpoint of the collar (Fig. 8).
This allows tolerance for additional wear as the tubing
is pulled and re-run -and insures clearatice for _proper
make-up. The protection for this stand-off area’ previous-
ly has been a prcbiem but recent advances in rubber
technology have provided two excellent compounds for
this purpose. They are butyl:rubber compound for water
systems and a neopreiie-rubber compound for oil or
oil-water systems, These compounds can -be . plant-ap-
plied ‘since they do not harden or interfere with make-
up. They will completely seal the stand-off area and are

impervious to any substance normally encountered. Fig. .

8, right, shows the condition of the butyl-rubber com-

Fig. 8—Photograph showing cement deposlted only 1o
niidpoint of collar.
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’ TABLE & 4. Hairline tension cracks do form in cement-lined tub- 3
County ond Number of Depth  Dole ing, t.mt they are sclf-sealmg. and are not cf sufficient :
fed Stole Wall —-%’) l%:—_’;-’ magnitude to cause any break in protection. é?,
Foy g ard "#::3; Toaat s 91 1935 5. A definite bond exists between the cement and the i
KMA Wichito, Texas 28 4000 19 i
Kemiona.Colby Winktar, Texay 3 3250 1987 steel in cement-lined tubing. 4 krcnled . }
A ard, Texas .
south Wor Word, Texa 3 proed 30 From these conclusions an crowledge of advantages i
facos Natley Focor, Texas I o] 1933 and limitations of cement-lined fubing, efficient and eco- &
Page Schlelcher, Texos 14 3500 1960 nomical application can be made. 2
Goldimith Ector, Texot ° 3500 1941 iﬁ .
Johnson ro 81A 'EJu'or, T;xot l: 5000 :gg: ‘ . 2
. on, Texas . 4000 L ¥
?5,.5,‘5": y 3?";9,»1 Toxay 3 2% 881 Acknowledgment - }{ﬁ
. War Ward, Texa 2
eny Tend Reagon: Towes. et Ereed RS The author wishes to express his appreciation to Halli- %
Soenh Son Svan Oran” 5 pized e burton Oil' Well Cementing Co. for allowing use of ils- i3
Wolch ‘?emni Texos 3 55283 ;gg;‘ laboratory test data, to Mobil Oil Co. for use of its field :
tor, P .
Feoias Gollop  Son Tuon, Mew Mexico 3 5000 1962 facilities and to Permian Bnterprises, Inc. for time, men
. Pandandle Groy, Toos R 0 1562 arid materials 1o make this paper possible.
Sprabazry Trend 317"“(} Texas $ 7500 1562 Special appreciation is expressed to R. F. Weeter of
g:&&m':” };:af"ﬁt.:’:\’um 10 4200 1963 Mobil Oil Co., whose suggestions, guidance and editing
ray, JTexas N :
Too Frads e rion texas b 3000 1983 contributed invaluable assistance.
Pegors ' Midland, Tesos 3 10500 1963

pound after being’ m sour water service 420 days, and
the left side of Fig. 8 shows the protection it afforded.

Case Hlstories

Cement-lined tubing s;rmgs are not rare. Table 6 shows
only,_some of the strings which' are in service and upon
_which records have been adequately maintained.

As . can be seéen in Table 6,. the trend is deeper each
year, as water floods and’ pressure maintenance projects
go deeper and as operators gain confidence in cement
lmmgs at depth,

Summary and Conclusions

The basic.properties of cements and cement lmmg have
been exammed and a cement hnmg defined. Propemes of
" the lining igave been determinéd and these properlies ap-
plied to engineering calculations and behavior has been
predicted. These predictions have béen verified by both
" laboratory ‘and field tests and the following. conclusions
drawn: &

1. Cement-lmed tubing systems are effective to 9,000 ft.

2. Ca!cu!ahons indicate {that sansfactory performance
will - be obtamed at depths up to 14,000 ft or 78,000 Ib
total load. ~

3::Sour water systems offer no hazard to cement lin-

- petroleum engineering. He then join-~

References

1.7 Lewns, D. A. and Copenhagen, W. J: ¢ Corroswn o( Rem(urcml,-
Steel in Concreie in Marine Almospheres”, Corrosior (July,
1959) 15, No. 7, 382.T.

2. Hausmann D. A.: “Electrochemical Behavior of Steel in Con-
che!eé, American Concrete Institute Jour. (Feb, 1964) 61,

o

3.Unz, M.: “lnsu]augg Propemes of Cemenl Mortar Coalmgs
Corrosion (Ju]y, 1960) 16, No.-7,°111-T.

4, Ammk:an Artshain: . “Extent ‘and Accep!ajbxluy of Cracking in

Precast Concrete Framing:Members”, dmerican Concrete lmu-
- tute Jour. (May, 1950) 46, No. 9, 639.

5. Company Report: MRD 453.16.R); Halhburton 0il Well Ce- -

menting Co. (March 25, 1958).

6. Co:npany Report: Field Test of Cemenl Lined Tubmg, Permian
Enterprises, Inc, ¥Dec. 13, 1963).
7. Runyan, E. E.: “How Ceiment Lining Can Protect Your Plpe ,
0il and Gas Jour. (July’ 22 1963) *k

EDWARD _E RUNYAN “is vice-
prestdem of Permian En!erpnses, Inc.
in Midland Tex. In 1955 Runyan
graduated from the U-of Tulsa where
he earned BS and MS degrees in

ed Sohio in B(uon Rouge, La. as a
junior engineer. In 1962:he joined
Permian -Enterprises as assistant to
the prestdem. -

“ings.

]

Pegesr

BN

632 JOURNAL OF PETROLEUM TECHNOLOCY

e R O R TR




JAMES T:JENNINGS
8IM B.CHRISTY I¥
ROGER L.COFPLE
BRIAN W. COPPLE

ROBERTY G, ARMSTRONG

New Mex1co 01l .conservation CommlsSLOn‘e
P, O. Box 2088
Santa Fe, New Mexico 87501

Attention:

~

Gentlemenj

We enclose herewith in- trlpllcate Application for Amendment
'to Order of the Comm1331on in-the captloned ca1se

. our understandlng is that the next avallable -Examiner Hearlng

JENNINGS, CHRISTY & COPPLE -
1012 SECURITY NATIONAL- BANK BUILOING

Dan Nutter

LAW OFF{CES OF

P.0.BOX (180

ROSWELL, NEW MEXICO 88201

“May 14; 1974

2
Re: Case No. . 0 o

‘order No.

is June 4, 1974, and ‘it is requested that the matter be set for
Examlner Hearlng at that time.

SBC: PV
Encl

ccC: (w/c of Apphcatlon)

Mr. Roger C. Hanks

‘Respectfully,,

JENNINGS, C

By

B R

AR UPYORFR

”s. B. Christy IV 0‘ (=
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_imatelv10,000 feet subsurface.
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BEFORE THE CIL CONSERVATION COMMISSIGN
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING

CALLED BY THE OIL CONSERVATION

COMMISSION OF NEW MEXICO FOR ‘ .

THE PURPOSE OF CONSIDERING: o _ 5 &
~ : ' ‘ CASE NO. 4550

order No. R-4158

PR e
e

APPLIEATIOﬁ OF ROGER C. HANKS
FOR SALT WATER DISPOSAL, EDDY
COUNTY NEW MEXICO.

APPLICATION FOR AMENDMENT TO ORDER OF THE COMMISSION

COMES NOW Roger C. Hanks (“Applicant"), the owner and operator

- of the Monsanto Foster Well #1, located 660 feet from the North line

and 660 feet from the West line Sf Section 5, ‘Township 20" South,
Range 25 East, N.M,P.M,, Eddy’ County, ‘New Mexico, and hereby makes
appllcatlon for anamendment to Order R-4158 entered in the above

»case<on June 21, "1971, and states-

1. Paragraph (4) of sald Order requlres 1n3ect10n through

22 3/8 inch plastlc -lined tubing installed in a packer set at

approx1mately 10,000 feét subsurface. 1In lieu thereof Appllcant

§.proposes that such 1n3ectlon should be accompllshed through 2- 7/8‘

incn, tuolng,‘uUL p;&Sth lined, installed in a packer set at approx-

£

2. Appllcant belleves that the granting of an amendment o
saiad Order to permit the foreg01ng proposed installation would be
in the interest of conservatlon and wéuld not ‘cause waste or violate
the correlative rlghts of any 1nterested party. :

WHEREFORE, ‘Applicant prays. that, after notice and hearing,
order R-4158 be amended to permlt accomplishment of 1n3ect10n of
water through 2-7/8 inch tubing, not plastic lined, installed in a
packer set at approximately 10,000 feet ;subsurface

ROGER C, HANKS

g. B, Christy 1V, as a
Menber of the Firm of
Jennings, Christy & Copple
P. O. Box 1180
Roswell, New Mexico 88201
{505) 622-8432
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL'CONSERVATION
COMMISSION OF NEW MEXICO FOR
THE PURPOSE OF CONSIDERING: ’

/ A2 - casE no. 3%°?
L
APPLICATION OF ROGER C. HANKS FOT THE

AMENDMENT OF ORDER NO. R-4158, EDDY
COUNTY, NEW MEXICO. ,

o

BY THE COMMISSION:

3

ORDER OF THE COMMISSION

This cause came on for hearing at 9 a.m. on June 5 y 1974 ,
at Santa Fe, New Mexicoy pefore Examiner panie) T. Nutter _ -

- NOW, on this day”of___July -, 1974 , the Commission,
a quorum being preeent,»ﬁhving Sonsldered the testimony, the record,
"and the xecommandations’of the Examiner, and being fully advised
in the premises, .

FINDS: : | Lo

(i) That duq,public notice having been given as reqﬁired by
law, the Commission has jurisdiction of this cause and the subject
matter thereof. : : - ‘

(2) That CommissionVOrder No. R-4158, énteredeﬁne 21,
1971, authorized the applicant, Roger C. Hanks, to utilize his =
90541& (/4 . . e L
AFoSter Well No. 1, located in Unit D of Section 5. Township 20

South, Range 25 East, Eddy County, New Mexico, as a salt water

disposal well with injection to téke place through 2 3/8-inch

plasticaiined tubing sét in akpacker at 10,006 feet.
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Case No. 5252
Qrder No. R-4158-A

to allow. injection to ‘take place through unlined 2 7/8-inch

tubing set in a packer at 10,000 feet.

(48) That applicant has alleged that the plastic lining
in the tubing currently used in the subject well is flaking aﬁay

from'the tubing-and‘is clogging the perforations ‘in the well,
. - ) — R ~ / )
(5)° That the water to be injected through the subject well

is relatively non-corrosive.

(6) That the subject application should be approved §6°
long as there are sufficient safeguards to ensure that the .

; . - ’ 1i jecVion

injected water enters only the proposed éajeeé‘dﬁ,interval.

IT IS THEREFORE ORDERED:

(1) That Finding (4) on Page 1 of Order No. R-4158 is

lihereby amended -to read as follows:

“(4) Tﬁ%t the injection should be accomplished
through 2 7/8-inch tubing installéd in a‘packer

“set at approximately 10,006”feet} that?thé'éasihgw

tubing afinulis should be Filled With inert fiuid;
'that.a:pressﬁre gauge should K2 attached to the
annulus at éhe surface in ofdér to'détérmine
“leakage in the casing, tubing, or packer; that the
injected water should be treated with a c?rrogion
inhibitor; and that corrosion‘levels should be
monitored by continuoué<c6uponrtests wiﬁh the
results of those tests to be réported annually to

, “
the Commission's Artesia District Office..
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v(3)' That the applicant seeks amenémeﬁﬁ of Order No. R-4158 .
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. ‘ Order No. R-4}58—A
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(2) That Order No. (1) on Page 2 of Order Noln§~4158 is

hereby amended to read as follows:

"(l) That the applicant, Roger C. Hanks, is hereby
authoriied to use his Monsanto Fosggr Well No. 1,
located 660 feet from the North iine and 660 feet
from the West line of Section 5, Township 20 South,

Range 25 East, NMPM, Eddy Cbunty,'New Mexiéo, to

“dispose of produced salt water into the Devonian

 formation, injection to be accomplishedthrough

2 7/8-inch tubing installed in a packer set at

approximately 10,000 feet, with injection into
the perforated interval from approximatélyllo,zzo

feet to 10,504 feet.

¢ PROVIDED HOWEVER, that the casing-tubing

;‘aﬁnulusvéhéil'be,filled with an ‘inert fluid; that

a preSsure gauge'shé11’be attached to the.annulus

‘inhorder to determingfleakage in ﬁhg Casing,’tubing;’

6; paékér;chat the i%jeéteé water shélf—be treated
' with a corrosion inhfbitof; and that corrosion
levels in the well shall be monitored by continuous
coupon tests with results of those tests to be »

reported annually to the Commission's Artesia District
‘ o ' :

'Office.
. é3) ‘That jhrisdiction’of this cause is retained for the

entry of such further orders as the Comm}séion may deem necessary.
DCHNE at Santa Fe, New Mexico, on the day and year‘hereinabove

|@esignated. | ‘ - o




