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MR, NUTTER: We will call Case No. 5177.

MR. DERRYBERRY: Case 5177. Aéplicati;n“of
Atlantic Richfield Cbmpany for the amendment of Orxder Ko;
R-4549, Eddy COunty, New beico.- | A |

MR. HINKLE: I am Clarence E..Hinkle of Roswell

appearing on behalf of Atlantic Richfield COQpany.‘ We |

have one witness we would like to have uuorn.

, (w1tness swo:n;)

anenass TAsARSAAGD A

called as a witness, having been first duly sworn, was
examined and testified as follows:
MR, HINKLE: We have five exhibits. Thers is

the official copy and here is another copy.

BY'HR. HINKLE:

‘Q State your name, your residence and by whom you ’

are employed? B

A Bﬁgh:Christianson,:I am'employedibj Afl(ntic
Richfield Company in Midland, Texas, and ’myr position is
Senior Analytical Engineer.

Q Have you previously testified before the

A Yes, sir, 1 have.
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. Q Have you originally testlfied in the Expire-Abo
Case for unitization and for pressure mnintenance?

A 'Yes, sir, I did. »

Q  And at all the Hearings which we have ‘had on
ehisro | i
i | A x;Tﬁet is correct.
! ' MR RI!IKLE Are his qualificatim sufficient"

Mﬁ. NUTTER° Yes, sir, they are. o
BY MR, HINKLE: .

_Q Aie you familiar with the Application of

Atlancic Richfield in this case?

A Yes, sir, I am,

Q Whet i

gas 1njection from 40 192 baxrels a day;as granted in
Order R-4549 to 40, 555 barrels of oil per day, or an
“increase of 363 barrels per day. Tnep we,aeek that ‘the
gas injection incentive allowable be based on reinjection
of all available residue gas rather than 70 perceﬁt of
the prbduced.gas as Order R-4549 now étates. We’further
seek the establishment of a gas bank to guard against
lost o0il allowable due to possible ﬁnavoidabie mechanical

problems in the ges injection system. We seek amendment
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of Order R-4549, Rule No. 14, to authorize administrative
approval of water iﬁjection‘wells intofthe'znpire-AbO'for-
mation and lastly we seek ;mendment of Order R-4549,
Attachment A, Eéuation 1, so as to‘giéé‘reQeévéit’voidagei
replacement credit for wiﬁptdihjéétéd i;fo_iﬁefdﬁitikéa;
| Abo fofnatiqp.}- ‘ | B | , - ‘
Q Hﬁvé5#66'éshtiﬁué§‘yoﬁr”3thiies;Of;EﬁéfEﬁﬁiii; f;',f;;
Abo area~sipceAyou last appéaté&,as a witnégé_he:gf |

A Yes, sit, I have.

| Q ,’nave'ybu"irépgregjbf»nag chégé;beén~§:ep§red unaeﬁ*if
your direction ah&iE:hibita for intfodﬁ§ti6n‘to»tHis Case?

A Ygs; sir;:there has. ) » ‘

Q ‘Are" they Exhibits which ha\{e‘beenmaﬂ;éd 1.
through 57 " -

A | That is correct,

Q Refer to Exhibit 1 and explain ﬁhgt this is.and.
what it shows?

A Exhibit 1 is a map of the entire Empire-Abo

Unit area and, as a matter of fact, it is the same as Exhibit

1 presented at our Hearing on January 3rd, 1974. The green-

‘[.’.’
B

colored tracts here are those whichwere not expected to
join the Unit when the original Hearing was held April 25th,

1973, but which did later join the Unit, The red-colored
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‘is and what it iﬁown.

now ye~go-to Exhibit No. 2.

‘}used to calculate the unitizéaipiquCt;qxea allowable of

40,555 barrels per day‘whichiée are asking the cbnﬁiiﬁiéﬁ

: 2 T -
to grant ne aftar gae injactisn hae heagun. Ae T mentioned .

‘per day above the allowable of 40,192 barrels of oil per-

CASE 5177
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tracts were not expected to j?in the Unit at the time of the
April 25th, 1973, Hearing and in fact did not join the Unit

and still remain outside the ﬁﬁit;

i

Q Now, refer to Exhib{tLHc;*2;aﬁd“-:ﬁlain“"hat“tﬁii“”“

A I might just'méhtign that those tract nusbers of
the green tracts, just to get in oider with our previovs
Hearing of January 3, 1974, tﬁe tract nuﬁbers of the gfeen

tracts which have come in aré§49,'73c, 77, and 95A. Okay,

‘Exhibit No. 2 is a table which illustrates the mefhod

before, this would be an incféase of 353 barrels of oi1:~

day which has been previousl&?gtinﬁéd by the Commission

for the unitized project area; 'A project area, as I pointed
out before, at the time the 46;192qurre1-a-day allqwaﬁle
was granted, the project area was not anticipated to in-
clude Tracts 49, 73C, 77, and 95A, or the green tracts

shown in Exhibit 1. All righé, the present nonparticipating
tracts, which are the red traéts~in Exhibit 1; are listed
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CHRISTIANSON-DIRECT
here in Exhibit 2 by tract number along with théit current
daily oilvallowables as noted by the asterisk at the bottom
line; These allowables are from the January-April 1974 |
NMOCT Schedule. ”Theoe tracts are listed in the tight-hand‘

column, they re allowables from the proration schedule"

those allowables are totaled under the totlls line and

they total 1645 barrels a day. This 1645‘bgr;e1g.a day
has been subtracted at the bottom of the table fton ‘the max-

imum allowable used ‘in the EnpireeAbo Numeric Hbdel Study

which was previously testified to., The 42,20Q barxels a day

from the Numeticyﬂbdel*maximum alloﬁible,‘léso.thé 1645
barrels a'day for those troétﬁ rom:ihiﬁg;outéide‘the Unit

currently, leaves us the allowable we are requesting now

‘of 45,555 barrels a day for the on{tized project area. I

might further point out that under this type of allounble,
to make a comparison, for example, the time period prior -
to the unitization, the unitxzed pro;ect area as now
constituted for 1972 ‘had an average oil rate or 24 111 bar-
rels per day.

MR, NUTTER: Now, what was that from?

THE WITNESS: This is the average, 1972 average

0il rate for the unitized project area,

MR, NUTTER: Now, that's the tracts that are
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in the Unitf

THE WITNESS: Right, the téactc that are now -
in the Unit Thie:does not - include tﬁe noﬁhUhitvttaéti,~
and thia, incidentally, is the same figure that I gave you
1n one’ of the Exh1b1ts at the Hearing of Jhnuary 3rd, 1974.
BY MR. HINKLE: “ R

A Now, I'm juat'going to make a comparison here,

| a 1ittle bit of a cbmpdiieqﬁrcfidil'fétes and voidages.

|| after we start injecting gas to those oil rates and

voidages prior to unitization. So thie first period I'm
tilkiﬁé about is prior to'unitization%when the 1972 average
oil rate was 24,111 batrels a day from the unitized project

area. Now, that resulted in a res~rvoir voidage rate of

f56 513 barrels of oil per day. Now, that same project area

immediately prior to unltization, that ‘s in September, 19735r

was producing 23,252 barrels of oil ger day, but the
voidage, it is primarily the gas oil%ratio increases,

had gone up to 61,802 reservoir barréis per day of voidage.
On our unitized case,after gas 1njection at the allowable
we are asking for here which would be 40,555 bartrels

of o1l per day, with a return of res;due gas, would result
in a voidage of less than‘30;000 baréels a day. In other

words, 30,000 barrels of reservoir sbace or less. In
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the unitized project area jnstwprior to unitization,

| day by the stock tank barrels of oil produced that resulted
in'thet'VOidage, so the vcidage‘rate»ihéseptember of 1973“,

| _for the project érea?ﬁas'rchniﬁg'aboht:ZQQEfregerySir barreik

" the residue gas we expect it to be in the neighborhood

CASE 5177
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other words, less than half the voidage that was being voideJ

from the reservoir just prior to unitization, that is from

although at that time the oil rate was only 23,252, In

_»other words; we're going to kick the oil rates from 23 252 ’;

a day up to 40 555 but reduce the voidage from almost
62 000 reservoir barrels per day down to ‘less ‘than
30 000 reservoir barrels per day PR |

Q What about deficiency of'these rates? .

A A simple means for measuring efficiency, is

simply divide the reservoir voidage rating barrels per

per barrel of stock-tank oil produced. Afcer injection of

of .71 reservoir barrels per stock-tank barrei. _
Q Now; refer to Exhibit No. 3‘and_exp1ain what this
is and what it shows.
A “first,let-me point out that Finding 8 of Order
R-4549, grants additional allowable up to 40,192 barrels
per d;y and that is the figure that we are here asking be

increased to 40,555 barrels per day. It grants that
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additional allowable as an incentive for injection-produced

gas aud the_maximum incentive allowable in the Order

-ig8 based on feinjection 70 percent?of the‘produced gas.

We wish to point out at this Hearing that the actual amount

of plant residue gas available for fﬂjectiqn must be a

fixed émohnt, not a fixed percehtﬁgé 6f pt6duced gas,
Rather it will vary with the season,| with the extractive

efficiencies of thé'gjsoiine“plants%iﬁv&ldéd, and with

plant fuel requirements, and also wﬁth'the,volumes of leased|

fuel required to operate such equipment as heater treaters.
~ Exhibit 3 is simply designed to illustrate,

based on the historical data from Eﬁpire-Abo area, from

‘the Empire-Abo gas plant, as a matter ofifacti‘which
processes sbout 68 percent of the unit produced gas. This |

Villustrates how this ratio of availéble residue gas can varyj

with the season and just vary with éime;v So, what we've
got here in Exhibit 3 is a table 1isféing the months
December down through January of 19i3 in the left-hand
column and then, for instance, on Décember's line we have

a figure in the second column "Gas Reduction Measured at

the Plant Master Meter'' MCF's -- this is on a monthly basis

-~ we have 626,907 MCF. We have a fatio of available

residue~produced gas of 62.3 percent for that month of
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December. In»ahgimilar manner, down through the honths we
see the largest gas production measured at the plent Magter
hkter and the percehtages, and the ratio of available

residue to produte gas, and you see the last line shows

24 365 MCF per day and the average ratio of available
residue tovprqduce gas was 68,1 percent over,the_petiod
we're looking at.k Now; these numbers are after lease
fuel requirements,’l might add, and it was necessary for -
us to estimete approxiyately ﬁhat leese~fue1 reeuirements

would be on a percentage basis after we start our current-

rate production because, of course~ we don?t'have any history

1ca1 basis and we are going to be having to- treat ‘this oil
~4n heater treaters smd this.will. reouire additional amounts.
We estimated approximately 1.5 billion cubic feet per day
would be what would be reQuired for leased fuel. After

we get the highet rates, and 1 point out too that we're
switching, we're now using sour gas out there -- that is
we're getting some H2S -- we're using eour-gas in our
heater treaters, but we'll be going to entirely sweet gas
so we're going to be eliminating that minor source of

air pollution by going to sweet gas on leased fuel that

we're burning in our heater treaters,
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‘ability o inject all plant residue gas that's available

so considering the foregoing Exhibit and statements Atlan-

‘residue gas, rather than the 70 percent of the produced

R 0 ] AL A VAL e

line from the top, as a "Gas Bank Statement. "VvThis is

- bit about what we mean by "gas injection credit," what

written, injection of anything less than the maximum

z CASE 5177
CHRISTIANSON-DIRECT | Page...... 12

I want to emphasize that as your operator,

Atlantic Richfield is going to endeavor to the best of its

for injection into the gas cap of the unitized Abo fOr-ation,

tic Richfield would like to requeat that Ofder R-h549 bo '

amended ‘to state the ‘gas inJection criteria as all asail&ble o

gas as ncw stated f6r ezample, in Rule 3 and 4 of
Order R-4549. | |

- Q = Now refer to Exhib%t 4 and explain what tﬁiﬁ
shows, | | |

A Exhibit 4 is entitled, up there about the fourth

simply a suggested form for recording gas-injection credit,

and before going into it I would-like to talk a little:
we're talking about. Under Order R-4549, as it is now -

required volume of residue gas, which is now stated as: 70
percent of produced gas, and @hich, if the Commission grants
our Petition today, would be stated as all available

residue gas; But at any rate, injection of anything less
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-fhén th;‘maximuﬁ reéuired volume of residue gis will
result in an immediate reduction in oil allowable. So
M;w'wbntwwe?tew:enki”a~bvm*hiQQprcﬁésed4g‘s ‘bank is§ a means of 1B
d

protect;ng both the working an royalty-interest owners

against 1oss of income from such an allowable reduction, whi#ﬁ.*f
under the Omder as it is written now, could result from
mechanical failure no matter how brief this mightAhg,mgég

we're proposing this protection to come estabiiahﬁgn::bf,‘

this gas bank and such a bank as we propose it would provide

that all gas-injection volumes atove 90 percent of

3¢ St L g b e R
N C L K AR S i

available residue gas would be considered as credit to, be

*':-r\> ‘ - ) e s
SRR S dyaun on at any time that ini:

mechanical failure, fall below 90 ‘percent of available ‘ B

residue gas and that the balanciné period shall be on an

annual basis and that iﬁjectibn of 90 pércéht of available
residue gas shall enable the unitized project area to;gchievé
the maximum oil allowable. Applicant re-emphasizes that ' |
in the event of a mechanical failure,and that we can't
inject some portion of the available residue gas, any
portion we can't inject will go to the gas-sales market

and certainly it will not be flared. We point out that the
use of the gas bank is expected to be extremely rare,

The reason for this is that we're installing three main
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gas-injection compressors. Any two of these three machines
will be usually capable of handling the total volume of | _§
‘residue gas that we expect to be available for injection. .
Oer compressor-design engineers tell me,fhkt each of these |

machines is likely to be down no more than about 30 percent

of the time, so from that you can see that the likelihood

of our having to use the gas bank is slim, and we

consider it extremely slim, Nevertheleas,‘théféliswtﬁeiPOSe
sibility that two of these machines, even though they are
operating under a 30 percent down-timeochance factor, they

might be down simultaneously.

Q  This would only be for probably a relativeiy
;éli T y f ‘ i ) short time? |

L | A short time, right. Really we don't anticipate

very much chance of two of the three being déﬁnfkimnltideohiLy;f

e il

;Eﬁﬂ . Q  ,f“ 7 ; but whnt we're really seeking here then is just a little bit

of flexihllity, you might say, in the event of unforeseen
111? : ; mechanical failure, Now, I might move then to the A
gas bank statement form itself,

This is just a form, one way of>heddling the build-
up of a gas-baﬁk credit and the values shownéhere, fbriinsta%cef
in Column two,'Gas Produced, MCF Per Month' are not |

actual figures, they are just approximate numbers that we
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are putting here for purposes of illustration of how thig

‘gas-bank statement could work, The key poifits to notice,

for example, we're showing in Column 5 that the percent of

available residue gas injected in January was 100-percent-

1injected-all-available residue. With our gas bank that we |

are asking fo;, we would be taking loipercent‘of;that

or .1 times3fhe,vbiﬁmé over in Column 3 and géﬁfiﬂg'célﬁmh
7,'wh{ch is‘fhe amount of gas-ﬁank credit, or 89,890.2 MCF
‘ggs-bank:credit that we would build up during fﬁe mon@h -
January. Carrying on over, the important column is

Column 14, which shows the gas-bank baiaﬁce, and there's
our 89,890.2 MCF build-up for:the first month of injection.

Now, we go along over in Column 14 buildiﬁg Up'érgdit€in:fhé

‘gas bank until in the month of July we have a simulated

cut-in,'aﬁd as you can see over in the month of Juiy,
Column 5, we injected 54.8 percent of avéilaﬂle residue
gas due to compressor-mechanical failure, This resulted
in a gas-bank debit over in Column 10 of 316,414 MCF and
you jump all over Column 14 and you see that we subtracted
th#t 316,414 MCF from the build-up accumulative gas-bank
balance of 524,842,7 MCF that we had built up through the
month of June andrthat reduced our gas-~bank balance to

208,428.7 MCF and then it starts building up again because
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‘we're back injecting 100 parcent of available residue gas
in Auguét anﬂ going right on. The key point here, when

you get’downgto December, you see that through Decenbéi we
had built up%552;080;3 MCF creﬁitAand fhen we sﬁbv‘sjhﬁ;i;;ﬂﬂ
Eaﬁd the reasém ;e.'re showing that {s tb show what ge-'gé propc#a-

ing, that the gas bank would be wiped out as of the end of

December and w»'start all over again building up another

gas bank in January.
| Q Tﬂis would be on a yearly or annual basis?
A Right,‘és we're proposing.

Q I?believe‘you have asked fo; administrative
approval fof%injection wells., What iszyou comment with respgctki
to.that? ‘ | |

A Well, I'd just state that we are asking the
Commission;i% thef so please, tb'émendEOrder'R44549 of
Rule 14 to a@thorize that admihistrati§é approval of’iéjec-
tion wells fér the purpose of injecting water is to be

unftized_Aboéfbrmation. Our present plans are not in final

form so far és what wells we ﬁould use, however, if you'll
look back on?Exﬁibit 2, we're thinkingﬁin terms of convert-
ing a well oé wells in the far-east end of the reservoir.
As a'matter-éf fact, ﬁell C-49 would probably be our first

candidate. Now, we're not proposing this at this Hearing,
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Page.........
I just want to give you a feel for where we were talking
about putting the water, provided we are able to get the

Commission's permission to handle this matter admiﬂistfattveny,'

[ but we'd be injecting water imto the-Abo reef-st-a-point . .
below the water level in the well and the wells in this |
area; I might point out, aré essentiaily ﬁﬁféie&léﬁt”étwéﬁé4~>
presenﬁ time,
Q | Do yéu have anytfurther comments wi;h respéct
to water injection? ; T
A | Well,vnét at least as far as this admi@iitrgtive
apéfoval, but I did want to go on. I gueés we shéuldrmpve
to Exhibit 5. | | |

Q  All right, refer to Exhibit No. 5 and explain

A All right. Exhibit 5 follows somewhat from
"if we du take on in returhihg_produced‘watér into the Abo
reef we'd like to get credit for it in our reservoir-

voidage formula and so Exhibit 5 illustrates a proposed

revision of Order R-4549, Attachment A, "Reservoir Voidage
Formula." If the Commission sees fit to.grant our feduest hFre?
to injecé the Abo-produced water back into the unitized Abo
formation then we'll be reducing reservoir voidage by

the amount of water injected and so we would like to get
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credit for this reduction. That's the reason for the
formula change proposed in Exhibit 5, and T might just point
out that the only change here from the formula previOusly

submitted, Equation’ 1 over here in the water term which is

"cn~th*‘right‘side’ofquuatidn 1, after the"finai'plus mark

you gee the”brackété, QWT, which is water produced, minus

-- in parenthesis -- QWE, which is aquifer-water-influx rate}

plus QWI, which is water injected, close pargntﬁesis, close
brackets, times the water formation volume. Now, that

term is quite similar to the one that was inéEéuatibn 1 at
the original hearing. The original-term there in Eéuation

1 was QWP in parenthesis minus QWE water influx from the

‘aquifar, times the ?acer-formagioﬁ—vdiume1fg§tprfso’a11

we've done really is just add QWI to tbe‘QWE_term to give

‘credit for the volume of produced water that?we reinject

back into the formation.

Q In youxr opinion, will approval of this Applica-
tion result in the recovery of any greater amount than you
anticipated in the unitized structure?

A I think as far as the fact that any of today's
proposals oa increased recovery from pressure maintenance
would be so small as to be within the normal range of

accuracy of reservoir engineering calculations involVing
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/j} any type of increased recovery from pressure maintenance f

project of this type. i
Q@ 1In your opinion, would approval of this Applica- | ;{

‘tion be in the interests of conservation, the prevention of | 3
| vaste and the protection of correlative righta? - i | |

A Yes, it will.

.

Q In your opinion, will the increased allowable whif

hﬁs been requested be in line with the GovernmentipOIicy

of increasing rates of productich to alleviate the present

energy crisis?
A Yes, sir, it will.

Q Who is running the oil Empire-Abo area at the

)

present time?

A Amoco Pipe Line is running it at the present

time.

Q Is the capacity Of‘bipéline sufficient to take |
care of the increased production that's gnticipated?

A Yes, it is,

Q Are’your surface faciiities adequate to handle
- increased production?

A We are in'the process right now of installing surf
f; ’ ' face facilities and, of course, we won't start producing the

higher rate until they are available, but we expect them

St o
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to be ready by the time our gas injection system is
ready to inject gas. ‘
Q And about when wi11 fhat be?
A Latter paftbe May is the date we have now.
MR. HINKLE: We ﬁould like to enter Exﬁi.bite

1 through 5

—

MR, WUTTER: Applicant's Exhibits 1 through 5

ﬂill be admitted into evidence. |
(Hhereupon, Applicant's Exhibita

1 through 5 were admitted into evidence.)

MR, HINKLE: That is all T have.

CROSS EXAMINATION

'BY MR. NUTTER: |
Q  Mr. CHristiansOn, i reviewing your EXﬁibit No.

4, it appears that as I undetstand you, that you would get

o gas-bank credit when you "Ye injecting 90 percent or more

of available residue gas. Is that correct?

A You;d get’what now? |

Q Your propoeal ie'tﬁat you would get g&é-bank
credit only when you're injecting 90 percent or more of
the available residue gas?

A Yes, that's rlght It would have tc be injecting

movre,
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Q  Right, Okay.
A No. Yes, 90 percent of the available residue,
yes.
That's the cut-off point?

Yes.

ANQ« " You dn1y get gas bank credit when' you are inject-fff”

’1ng at least 90 percent?
| A Yes.

Q Okay, now in lookiﬁg at your figures heré,in
Column 7, as you build~dp yocur gaszank acéodﬁt ‘wha£ lfé.
"you doing, you' re assigning youraelf 10 percent of the.
available residue each month if you're injecting 90
percent or more?

A That 8 right You see, we are 1n3ecting 100
percentjover here in our simulated'case in COIunn 5 so
we 're giving ourselves 10 percent' 1.0 or 100 minus 90, or
10 percent, |

;Q I wondered, is this a flat 10 percent each month
or is it just a percentage aBove 90 percent that you're
giving yourself? In other words, if'ydu're injectiﬁg.95
pexcent of the available residue, does your bank
account grow by 5 percent?

A Yes. Then this term here would be .05 instead of]
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.1 and it would build up%hore slowly, about haif as rapidly,
in other:.words. -

Q In other wordé, what you're giving yourself crecdit]
for is the percentage ov;r‘90. h | | =

| A 'Bigﬁt;_:Wéii,éh@ffﬁilﬁﬁia”iﬁjéétiﬁg‘ill‘fﬁé"

available residue unlesézsome mechanical prdblém causes
us to fall below that. | | _

Q And any time }ou go less than 90 you'll draw on
your accoﬁhté f v} . |

A Right.

Q “Then the qccobnt would only carry to the end of
the yeaf and it would bé?can@eiled each Decembérfal?

A Right,

e f st aal L

L aTesig i e L,

'Q  Now, you've got a fermuia here for getrting credit|

for water injected on Exhibit No. 5.

A Right,

Q Would the crehit”for water idjected’be>in additiop

to the 40,555 barrels ma&imum allowable?

A No. As statéd, the 40,555 is really just a suﬁ-
stitution for the 40,192;and the way the Order's written,
whatever that number is, that's our maximum.

- Q And that's cealing?

A  As long as we can get voidage with that maximum
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production that is left and the a&etage voidage for 72;and
gince the average voidage for 72 was SG,SOO-and-sone‘édd
bartels'per day and we're expecting to be down around 30,000

a

;3ifréié'péf day, we'll have no probiem with voidage. We
e v ‘
ireally.
) Q So this wafér-iﬁjectioh voidage credit yo&ldﬁ;f
Jbe in addition to the maximum»alldwabiéf

A. 'No. There might be some point down the line
;somewhere years away that we would be using it, but at the
gpresent time you can see our voidage is going to be way
gless then what's needed way less than the maximum.
» | Q  For instance, if your gas bank account got in éhe
| ’ tting full coredir ‘ﬂ"ga-»i;jEéﬁiﬁﬁ; -1
{then you might call on water injection?

A Well, at some,future date,’ﬁut I don't think,
%I mean when you see these numbers you see that we don't need
?it and really that is in essence a separate situation.
‘We're trying to say we're goipg to inject -all the available
‘residue but at the same time what we're trying to do here
is just give ourselves a little bit of leeway if we do

have some down-time on the compressors. There is really no

specific connection between a voidage here and this situatior
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on our Exhibit 4.
| Q In the%event that ydur gas~injection bank
account went in rﬁe red and you couldn't get your full allowd
able for gas injeéﬁion, then presumably ySu could call on
| water injection? = |
A Pfeauméhly we could but we wbuien't be’dealiné
with a whole lot ef volume cbmpared to whet we're doing with
‘the. gas 1njection.. 1 don't foresee a time when that would
be necessary but it c0uld be used that way, that s true.
But the current ater production out there right now is
like 1300 barrels of water a day and so, of course, we can't
reinJect anymore;éthan we could produce.v ‘
-Q  Now ybé séid C-42 is the iﬁif#aliproduction,
well? -
A Rignt _
MR NUTTER- Are there any further questions of
‘MrV.’ Christianson9 'Yes, sir, Mr, Kellahm’? “

MR. KEQLAHIN: I am Jason Kellahin Kellahin

and Fox, Attorneye for City Service 0il COmpany.

ékosS EXAMINATION
BY MR, KELLAHIN:

Q Mr. Chfistiansdn, in connection with this gas

bank, in the questlon Mr. Nutter was asking you, do I
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CHRISTIANSON-CROSS
undérstand that you are asking for credit for water injection
within this gas bank?

A No. Actually not, The water injection is simply|

at the time we originally set up Equation 1, I guess we’juif’»”§

failed to realize that at‘some'point we might want to inject
'pfo uced water back oo k
Equation-up to allow for that to give ourselves credit

Qr. So your gas bank would be strictly limited to
- gaS'injection? _
| A Yes; right.

§ Butjﬁorcredit for ‘water?

A That}s right,

Q I‘didn'tﬂéuite understand your answer to Mr.
Nutter. — |

T 0'1 Lllul..?

A Yes, well ‘I'guess I wasi tché‘ﬁf*é"F

Q Would there be an_y‘ limit on the amount of cr‘éaitf“
you could_use or the total accumulated credifbdhfing*fhe‘
year, or how do you go about that? |

A On the gas bank?

Q Yes. ‘

A Well, we hadn't proposed any limit other than

that we couldn't build up any faster than this 10 percent

of ﬂvailab1e~residué per month and build up something like
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ey ‘ we've shown on the Exhibit here.

Q You would build that up in the period of one‘yeerk

and then it would be cancelled?

bl,‘v

And then itjyould be cancelled.
*Q?“””TFﬁ a' y’a year later? e
Aj nght 7
Qi 'some states limit that to three months, do they nLégf;
A: Well, I guess that w111 be up to the Commission,. -

This isﬁwhat we're ptopdsing;
Q: Do you know whether the other states do- this?,
A: No, I don't, I am not familiar with --

— - R (Iﬂtétrupting) Does,Tean?

A West Texas does, 1 kﬁoh‘that.
Q  Would there be any iimit on the purpose for
which you could go on the gas bahk? In other words would

it have to be a breakdown of- equipment or could you volun-

tarily shut it in and draw on the bank for a period of time‘7
A Well, we're committed to the USGS to inject all

available residue as well as we‘re-committihg ourselves

right here that we're going to do it, and so we're going

to have to prove to both the USGS and to the Commission that

we're not just shutting in.

— Q Well, would you object_to a 1imiting provision

R
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in the order?
| A No, I can't say ﬁhat we woﬂld.
Q Now you are talking about aviilable gas and that‘q
a rather loose term. Are you talking about all of the gas

thaf is;nqt used for lease purposes, compressors, and so

A‘q.‘Yes, it would be all that is available after it 8 - 3

run throtgh the plant, of course. .

Q  Tail-gate gas at the plant?

A Right.
Q Thingéte~gas?

A Right. :

Q Tﬁeze would be n¢ sales?

A Mo what?

» ¥Q.,>:Theré would»be’ho saies}_gas sales?

‘M;H That s r;ght no sales. B
Q And you would not object to a 11miting provision’

in the Order to that, would you?

A Well, in the sales there is this item_here, as I
stated in here, that if we ars shut-down due to mechanical
problems and we use our gas bank to maintain our oil allbw-,
able, then during that pericd we would not be»able to inject

all of the available residue, so we would be going to sales
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during the few days until we could?get our mechanical pro-

blems solved and go back to 100 percent.

Q ; There would be an emérgénéyvsale?
A  Right, |
Q/ A ﬁoﬁ,ﬂfﬁe ptéééht Order_does_not authorize water

injection’does 1it?

A g No, I don't believe it éovers'it. ,Thﬁt's the :
:fe§§66<wé§wére éskfng'fOr’it; i -

Q | Now you have no program on ihjectiou wells at
the predeétf{mg,’do ydu?_ :

A fé;No, not SpeCifically, oéhér than we're‘gOIngvtou‘;
bet out iﬁ'the far-east end of the%reéérvoir away from_ the
oil pro@uéets and iniéially it'wduid*be in effect a
préséuré-éaihténance type'iﬁjéctioﬁ rathgr‘thjn any kind

G There Qre tracts’insideéthe’u%it bound#ry area
in which the work being done is not communicatgd, , is that
correct? | | | .

- A Oh, yes,

Q ~ Would you object to Staﬁing three locations away
from those tracts within the water injection well?

A I think we're restricted now that on our gas

injectors'to 1650 feet away from the nearest unit boundary

and we didn't ask for a change in that.
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" also like the opportunity to submit to the Commission, say
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: . . ‘ o L

Q But on water injection you have something a litt14

different than gas. Would you object to 26407

A I think so, yes. - Actually, gﬁs injection, I

”;Ql 1 mean vater. A "> PRI
A Yes; I know, but I mean gas you.ﬁight say'iske;enVA

a little bit ‘more mobile than water in tetms of movenent

toward‘some nonnunit tract |

It is also a saleable commodity.

Yes, thgt'g‘right, ”

?bﬁ‘éonjt have any sales for water, dé'ybﬁ?“

Not that I know of,

o > O P> 0
v*].

But you'tﬁink‘2640‘feet woﬁ1d be unreahdﬁébléf
,55 N Yes, 1 think go. We're willing to live with
the 1650 that s already in the Order.,
MR, KELLAHIN: That's all the questions T have;
Mr. Nutter;-howeverfwe do have some termsfpgiﬁg»prOPOEed

here today which we feel should be actually defined in the
basis of the testimony that has been offered but we would

next week, our suggestions on this point.

MR, NUTTER: For a definition of terms?
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MR, KFELLAHIN: Yes, if there is no objection

to that.
MR, NUTTER: Any objectiOnfto that,,Ht;'ﬂinkle?
' HR;’HINKLE: I don t believe ‘8o, '
MRé NUfiEk: '11 give him a week to respond
1 then. e B s

HR sznmo -Yes, sir.
':MR NUTTER' Wb'll allow you a- week to file your
de;inltlons and Mr. Hinkle a week to respond S

CROSS EXAHINATION

BY HR 'NUTTER:

Q Mt. Christianson, on your Exhibit ‘No. 3 you

‘talk about the‘Emp re-Abo plant ‘and the available gas as e

percentage of produced gas Thls isifor the‘Amoco,;kk

this Emplre-Abo Plant? A

A Rl,g}xt..» 4

Q Wefl ndw,dbeen't‘Phillips operate a gas plant
in this area aleo?

A Thet's right. They have a plant which, I think
I mentioned, tﬁat this glaht; that we showed figures on, han
dles about 68 percent of the unit gas and Phillips handles t
rest, the other 30, Well I think it's 62 and 38; something

like that. It's around 62 percent for the Amoco plant
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i and 38 percent for Phillips. : , i
- Q But your point in this Exhibit is that of the

produced gas that goes to the Amoco plant 68 percent

i avefiéé"ih available §§”fé§iaﬁé“§i§?"

o A That's right.

',-QTW”isc,zzgpe:cehtmof‘it‘1§”usgdwgut“inj:hgwfieldﬂmwww, &

SQmeyhere»ofAin fhe»piahf?

A Aﬁéii,fﬁo;‘the'bdikfof7{t~i§ fdrk;htiﬁkaggzt§~~

get‘pleﬁty of liédid;. | .
© 'Q  And just coincidentally this 68 percent here

‘a180 repteséﬁtﬁ*GS:éérceﬁt of the field'gdi?

A Right. |

'@ And the other 32 percent goes to the other

A. #igﬁt:
| bAnd'is»their ratio about the same --

A (Interrupting) I'm a little off on that; yes,

their ratio as far as their shrinkdge are similar between
o ; ,  v, | L the Philiips and the Amoco_piant 8o ;his would be a
gsimilar situation but I couldn't say that it would come

out exactly, but it would be similar,

Q About 68 percent field gas would be available as
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,much leasge_ fuel ue'r

:numbers you see over here on the last colunn
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residue gas? : - -

A Right and here agaéin I would point out that ‘this

is an es*imate itself because we don t knou for sure how

l’l
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¢
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t
o0
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0
1
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‘higher oil ratee.; We estimated that number to get these

Q I think you said about a million and a half?
A Right,jin the neighborhood of a million and a
half. | | |
MR. NUTTER- Axe there any fuf}her questions
of Mr. Christianson7' If not"he may be ekchsed
Do you have anything further, Mr. Hinkle?
. MR._ nTuvrv-- No, tha *s all.
MR, NUTTER: Are thére eﬁy witnesses, Mr.
Kellahin? ‘
MR, KELLAHIN: No. ,
MR, NUT%ERﬁ Does anyone have enything they wish
to offer in Case 5177? Mr. Currens? |
MR, CURRENS: Mr. Examiner, Dave Currens,
Amoco Production Company. Amoco would like to make a
statement in this ease.
Amoco récommends that the Commission approve

Atlantic Richfieldfs request to increase the project allowable
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after gas injection commences to the figure of 40,555 barrelé

of 0il per day. Amoco further recommends that the incentive

over 90 percent of that available residue gas to be

rare periods when ‘there may be some mechanical feilure

occasional undereinjection Further, it appeared that

plants for water injection ‘that they recommended seems

too. And then it is- only 1oglcal of course that the

true voidage formula in the Order.
Thank you sir.
MR, NUTTER: Thank you Mr, Currens. Anyone

elge? We will take the case under advisement
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0il allowable be based on reinjection of available residue
gas rather than a fixed percentage of total field gas pro-
duction, or unit gas production, further permitting a11

credited into'a gas bank to conpensate for those hopefully'

Order could be improved to consider future water injection

as-a possi’ility and the administrative approval of the

formula give credit for water injection so that there is a w;"zg

UL VI
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good
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STATE OF NEW MEXICO )
) ss,

COUNTY OF SANTA FE )
I RICHARD L NYE, Court Reporter, do hereby certify
,that the foregoing and attached 'franscript of Hearing before

the New Mexico 011 Conservation Cmiasion was reported hy

o
e

ne, and the aane is a true and corre%.t record of the s;id

p'rot:eedi‘ﬁgs",

1 do hereby certify that the foregoing i&
a complete record of the prOﬂeedings in

the Examiner hearing of Case No. .377 fin
heard by pe on.. . Zf &2 s 10P ...

el » Examiner
0 Oil Conservation Commission
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OIL CONSERVATION COMMISSION CHAIRMAN
STATE OF NEW MEXICO - ALEX J. ARMIIO
P. O. BOX 2088 - SANTA FE MEMSER
s7s0t S'I'ATEGEOLOGSI‘ .
A.L.PORTER, JR.
April 30, 1974 SECRETARY - DékSCTOR
Re: CASE NO. 5177
Mr. Clarence Hinkle , ORDER NO R-4549-B
Hinkle, Bondurant, Cox & Eaton e e
Attorneys at law - Applicant:
Post Office Box 10
Roswell, New Mexico 88201 Atlantic Richfield Co.
Dear Eir:

Enclosed herewitli are two copies of the above-referenced
Commission order recently entered in “the subject case.

'Very truly. yours,i_

. ZRE D

A. L. PORIER, Jr.
Secretary-Director

ALP/irx
Copy of order alsc sent to:

Hobbs OCC X

Artesia OCC x
Aztec OCC
Other _ Mx, Jason Kellahin, Mr, Dan Currens




BEFORE THE OIL CONSERVATION COMMISSION ;
I : OF THE STATE OF NEW MEXICO i

i IN THE MATTER OF THE HEARING

. CALLED BY THE OIL CONSERVATION ,
I COMMISSION OF NEW MEXICO FOR |
THE PURPOSE OF CONSIDERING: _ i

CASE NO. 5177
Order No. R-4549-B

APPLICATION OF ATLANTIC 'RICHFIELD
COMPANY 'FOR THE AMENDMENT OF ORDER
NO. R-4$49, nnn! COUNTY, uzw MEXICO.

ORDER OF THE COHHISSION

BY TRE COHHISSION‘

NOW, on’ t’xi:.a 30th day of April, 1974, the Commission,
a quorun being present, having considered the testimony, the
record, and the recommendations of the Examiner, and being
fully adviaed in the premises,

PINDS.

(1) That due public notice having been givan as required _'
by law, the Commission has jurisdiction of this cause and the
subject matter thereof .

(2) That the applicant, Atlantic Richfield Company, is
the operator of the Empire-Abo Pressure Maintenance ‘Project.;
Empire-Abo Pool, Eddy County, New Mexico, which project was
authorized by Commission Order No. R-4549, and is governed by
operatiqg rules included in said order as amended by Order

(3) 'rhat the applicant seeks the amendment of said’ o:rdar
No. R—4549, as amended, to include an increase in the maximum
project allowable from 40,192 barrels of oil ‘per day to 40,555
barrels ‘of oil per day bacanse of additional lands coln:lttod
to the unit and participating in the project and to provide
that the maximum project allowable of 40,555 barrels of oil per
day would be achieved upon injection of "all available residue
gas" rather than "70 pexcent of the produced gas," as now provided
in the project rules. ’

(4) That the applicant further seeks the amendment of Order
No. R-4549, as amended, to include a provision for administrative
approval for water injection wells and to include a resexvoir
voidage replacement credit. for water injected into the Abo
formation within the project area, and to provide for the
establishment of a gas injection credit "bank", against which
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. injection credit could be drawn in order to maintain full

' allowables during such times that full gas injection cannot
! be maintained because of injection plant shutdowns or other
. mechanical problems.

i (5) That the increase in maximum allowable for the Empire-
Ly i Abo Pressure Maintenance Project from 40,192 barrels of oil par
gE. day to 40,555 barrels of oil per day is ju-tified inasmuch as
e the original 40,192 barrels was based on numeric model studies

i of tha reservoir assuning only those tracts actually committed

i to the unit at the time of the original hearing would participate;

that additional tracts have now been committsd to the unit and

the maximum permissible allowable should therefore be incteased

- ' ; accordingly to 40,555 barrels of oil per. day.

, (6) That the aforesaid maximum allowable ahould 'be made

- ' . available upon 1nject1on of 95 percent of all available residue
8 S RIS gas rather than upon injection of 70 percent of the produced

L o s ‘ ' .gas as is presently provided by Rule 3 6f the Project Rules as'
promulgated by Order No. R-4549, as amended by Order No. R-4549—A.
that "Available Residue Gas" should be defined as being all gas
produced from the unitized formation less plant shrinkage and
plant fuel and lease fuel required for operations; that there
should be a prohibition against the sale of gas from the pnoject
except during qnergency situations of temporary nature.

f (7) That in addition to the adninistrat1Ve procednre
currently in effect pursuant to Order No. R-4549 for approval
of the injection of gas ¢nto the Abo formation without notice
and hearing, an administrative procedure should be adopted
whereby approval could be given for the injection of watar into
said formation within the project area without notice and haaring,
provided certain restrictions regarding proximity to non-partici-.
pating tracts are. obaerved.

(8) That credit should be allowed in the project 8
Reservoir Voidage Formula for water injected into the reservoir
i as well as for gas, as now provided.

(9) That in order to allow for the maintenance of full
allowables and full production schedules Guring such times as
injection well failures, injection plant shutdowns, and other
E ‘ temporary conditions of unforeseen nature which prevent the ‘
% ' i injection of 95 percent of all available residue gas, a provi-

sion should be made in the project rules for the establishment
of a system for the accumulation of gas injection credits which
could be applied in the "Additional Allowable” formula contained 1
in Rule 4 of the project rules; that monthly gas injection credits
which may be accumulated should be limited to the volume of gas
! injected which exceeds 25 percent of the residue gas available
i for injection during any given month; and that the maximum
amount of gas injection credits which should be permitted to
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accrue to the gas injection credit bank should be equal to 100
percent of the average of the total monthly injection volumes

reported.

IT IS THEREFORE ORDERED:

(1) That Rule 3 of the Spec:l.al Rules and Regulations for
the Empire-Aho Pressure Maintenance Project as promulgat'd by
Order No. R-4549, as amended by Oxrder No. R-4549-A, is hereby
amended to, read in its entirety as follows:

"RULE - That the maximum daily ptoject allowable

.,:,shalI E amount of oil which will result in :
‘resemir vcidage no greater than the average daily

reservoir voidage in the project area for calendar
year 1972 (56,513 reserveir barrels) or 33,000

barrals of oil per day, whichever is less, except
that when injection of 95 percent of all available
residue gas is achieved, the maximum daily project -
allowable shall be an amount of oil which will result
in reservoir voidage no greater than the average
daily reservoir woidage in the project area for
calendat year 1972 (56 513 reservoir barrels) or
40,555 barzela of oil per day, wh:lchevet is less."

(2). That Rnle 4 of the Special Rulas and Regulatiom for
the Empire-Abo Pressure Maintenancée Project is hereby amended
‘to ‘read in_its entirety as follows:

“RULE 4. That upon conancemnt of gas injection .
and Tor as long thereafter as such injaction continues,
extra:iallowable in addition to the 33,000 barrels
per day described abovc may be aasigned to the
project area, provided that such additional allowabie
shallibe based upon the proportion of residue gas
available for injection which is actually injected
into the unitized formation and shall be computed

in accordance with the following formula:

Additional A‘Aléylmble in aevious 3
- MC¥ in4. pr month x 10
;81’1?‘:“. of 33,000 39.76 | 2 (mr residue gas availsble prev. month

MCF t’gu ini. previous month x 10
+ |\ MCF residue gas available previous month

2

—
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: That the maximum additional allowable which may be earned
by gas injection shall be 7,555 barrels per day. That this
maximum may be earned by the injection of 95 percent of the
'available residue gas into the unitized formation; that gas
;volumes in excess of said 95 percent which are injected into
ithe  unitized formation shall be credited each month to a gas
injection bank account which shall be permitted to accrue such
‘gas injection credits up to 100 percent of the average of the
total monthly injection volumes for the three previous months,
not including the month being reported; that during such times
‘as injection well failures, injection plant shutdowns, and
other temporary conditions of unforeseen nature which prevent
the injection of at least 95 percent of the available residue
gas, said gas injection bank account may be charged a sufficient -
%lme to add to the actual volume of injection achieved to equal
95 Dercent of. the avau.am.e residne gas. for thc nonth. In ~the

to 95 perccnt of available residue gas, production ahall be
reduced to 33,000 barrels of oil per day plus the amount- vhich
the actual injaction plus the accrued credits will actually =
earn. Production beyond this amount shall be considered over-
production and shall be compensated for by underproduction during
the following month.

For the purpose of these rules, "Available Residue Gas
'shall be defined as being &il gas produced from the unitized
formation less plant shrinkage, plant fuel, and lease fuel
required for operation of the 1ease.

i

No raw gas nor plant residue gas attributable to the
project shall be sold or otherwise disposed of by any means
other than injection into the unitized formation except during .
emergency situations of tenpo:ary nature."”

(3) . That- Rnle 5 of the Special Rules and Regulatiuns
for the Empire-Abo Pressure Maintenance Project is hereby
amended to read in its entirety as follows:

. "RUI.E 5. That all calculations of reservoir voidage
 shalY be made jn accordance with the formula set
- forth in ‘Attachment "A" to this order entitled

"EMPYIRE-ABO UNIT AREA-Reservoir voidage Formula -
Gas and Water Injection Credit" utilizing the
reservoir and fluid data set forth in Attachment
"B" to this order entitled EMPIRE-ABO UNIT AREA -
Table of Fluid Properties.”

(4) That Rule 14 of the Special Rules and Regulations
for tle:-Empire~Abo Pressure Maintenance Project is hereby amended
to read in its entirety as follows:
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"RULE 14. The Secretary-Director of the Commission
is hereby authorized to approve such additional pro-
ducing wells and gas injection and water injection -
wells at orthodox and umorthodox locations within
the boundaries of the ARCO Empire<Abo Unit Area as
may be necessary to complete an efficient production
and injection pattern, provided said wells are drilled
no closer than 660 feet to the outer boundary of said
unit nor closer. than 10 feet to any guarter-quarter
section or subdivision inner boundary and provided -
that no. well shall be approved for gas or water
injection when such well is located closer than 1650
feet to a tract which is not oom:lttod to the unit

and on which-is located a well producing from the

same .common source of supply. To obtain such approrval.
the projéct operator shall file proper application

~ with the Commission, which application, if it seeks = .
' ‘authorization to convert additional wells to injec-

tion or to drill additional production or injection

A_ wolll chall include the following.

(1) A plat 1dentity1ng the landa comittod
to the unit agreement and those lands not committed
to said agreement, and showing the location of the
proposed well, all wells within t.he unit area, and
offset operatcrs.

(2) A schematic draw:l.ng of the proposod woll
which £u11y describes the casing, tubing, perfo:atcd
interval, and depth.

(3) A letter stating that all offset operators
te the proposed well have been furnished a complets
copy of the application and the date of notification.

The sgcretary-nirector may approve the proposed
well if, within 20 days after receiving the applica-
tion, no objection to the proposal is received. The
Secretary-Director may grant. immediate approval,

- provided waivers of objection are received from all

o££ set operators .

(5) That jurisdiction of this cause is retained for the-

entry of such furt:her orders as the Commission may deem neces-
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DONE at Santa Fe,
designated.

—

New Mexico, on the day and year herein-

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION

ALEX J. ARMIJO, Member

A. L. PORTER, Jr., Member & Secretary

A
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EMPIRE ABO UNIT AREA

Regervbir Voidage Formula - Gas and Water Injection Credit.

EQuafion 1: Vrvb = Qo. [ﬁo-f(an-Rs) -\Bg] + [»’pr..(mm,-i-Qwi)] Bw

Where:

Vrvb = Reservoir voidage, bbls. per day

Qo = 0il Production rate. Stock tank bbls. per day

-~ Bo = 01l formation volume factor (1), reservoir

S . “volumetric bbls/stock tank bbl.,
Tt Rpn = Net producing gas-oil ratio, MCK/STTIB.O.

Rpn = Rp (1.0 - Gi )
. : Gp -
Where:

Rp = producing gas-oil ratio, ‘MCF/BO
Gi = daily volume of gas injected, HC?/Day _
Gp = daily volume of gas produced, MCF/Day

Solition éasmil ratio (2) kMCF/STBOL

Rs =

Bg = Gas formation volume factor (3). RVB/MCF

Qwp’ = Water production rate, S.T. B.W.:Day I
Que = »Aquifer water influx rate, S.T.B.W. /Day, ‘determnined _
S from res;_rvo:u: numeric model rums:t

Qwi = Daily volume of water injected, S.T. Day -
Bw = Water fomation volume factor, RV‘BW/ STBW, use 1 0

(1), (2), (3): These values calculated from. Table ‘of Fluid
Properties, Attachment "B".

Attachment "A" Ord:er No. R-4549-B
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EMPIRE ABO UNIT AREA

Table of Fluid Properties

P base = 15.025 psia, Pbp = 2231 psia - Ires = 109° F (5697 R)

BO Bg

P (PSIA) S (RVBO/STBO) RVB/MCF (MCF/BBL) z
15.025 1.000- - 194.696 0 1.0
100 ' 1.125 28.229° -180 - 965
200 - 1,163 - 13.749 . 4235 .940.
300 - L4993 8.970 290 2920
400 : 1.218 . 6.692° .35 915
500 ‘ 1.244 <395 .895
600 1.263 445 877
700 1.285 495 .872
900 , 1.325 .585  .845 .
1000 1.364" <625 .833 .
1100 . 1.364 675 - .819
1200 ' 1.384 .725 - .805
1300 1.404 75 795
11400 1.425 -825 -789
1500 1.445 875 . .771
1600 ' 1.465 .925 -1 ..768
1700 - L4485 975 .758
1800 1.505 - - 1,025 751
1900 , 1.525 " . 1.075 - 745
2000 1,548 125 720 -
- 2100 ‘ 1.573 1175718
2200 1.597 ‘14225 . 717 -
2231 - 1.606 1.250- . .716

Pr = Reservoir average piessure at datum ~2264' subsea, ibs/in? absolute.

Bo = 011 formation volume factor, reservoir volumetric bbls/stock tank bbl.

Bg = Gas formation voiﬁme factdr, reservoir volumetricvbbls/thOUSand std. cu. ft.
Rs = solution Gas/Oil Ratio, Thousand std, cu. ft/stock tank bbls. oil.

Z = Gas Compressibility Factor.

Attachment "B" Order No. R-4549-B
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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:

CASE NO. 4953
Order No. R~4549

APPLICATION OF ATLANTIC RICHFIELD
COMPANY FOR A PRESSURE MAINTENANCE
PROJECT, EDDY COUNTY, NEW MEXICO.

"ORDER OF THE COMMISSLION T

BY THE COMMISSION: o .

This’cause came on for hearing at 9 a.m. on April 25, 1973,
at Santa Fe, New Mexico, before Examiner Richard L. Stamets.

NOW “on” thlsv 15th. day of June, 1973 the: Comm1531on,.é :
guorum belng present, having considered the testimorny, the
record, and the recommendations of the Examlner, and being
fully advised in the premises, .

- FINDS:
'¥i) That due publlc notlce hav1ng bsen glven as requlred

by law, the Commission has 3urlsd1ctlon of thlS cause and the -
subject matter thereof. : .

(2)

Nex1co, by 1n1t1ally llmltlng reserv01r v01dage,\f :
one year by reinjection of approxlmately 70 percent of the
produced gas, as plant residue gas, into tke Abo fo;matlon
through elght wells in - Section 36, Townshlp 17 South, ‘Range 27
East, Sectlons 3, 4, and. 9, Townshlp 18 South, Range 27 East,
and Sectlons 26, 31, 32, and 33, Townshlp 17 South, Range 28
East.

(3) That the applicant further seeks the de51gnat10n of
the project area and the promulgatlon of spec1a1 rules and
regulatlons oovernlng said project, including provlslon foxr
the assignment of spec1a1 allowables to wells'; 1n “the pro:ect
area based on ra@servoir voidage factors, net gas—011 tatios,
the shutting in or curtailment of less efficient wells, and
allowable credit for gas injection wells.

(4) That initially the project area should comprise only
the following described area:

That the:appllcane, Atlantlc Rlchf;eld‘Company, seeksl.

T T U
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EDDY COUNTY, NEW MEXICO

. TOWNSEIP 17

TOWNSHIP 17 SOUTH, RANGE 27 EAST, NMPM

Section 34: S/2 SE/A4
_Section 36: 5/2

'SOUTH RANGE 28° EAST, ‘NMPM

: Section
Section
. ) Section

: Section

Section

Section:

Section
Section

Section

35:
36:

TOWNSHIP ‘17

S;Z and S/2 N/2 /
. 5/2,¢8/2 NE/A, and SE/4 NW/4 ; ;
N/2°S/2, SE/4 SE/4, dnd SW/4 SW/4 +$VI/4 SE/y.

' 8/2 and-S/2 N/2._ R
‘s/2, NE/4, S/2 NW/4, and NE/4 NW/4
.S8/2, NE/4, S/2 NW/4, ‘and NE/4 ﬁs/
‘N/2, sw/4, and N/2 SE/4 4+ sﬁ.s ¥
‘N/2 and N/2 S/2 ’

N/2 NW/4 and SW/4 NW/4 s

SOUTH, RANGE‘ZQ EAST, NMPM

‘Sec¢tion’
Section 30:

29:

 TOWNSHIP 18

“S/2 Ni/% and N/2 Sw/4d
'sW/4, 5/2 N/2, and N/2 SE/4

SOUTH RANGE 27 EAST,ANMPM

SeCtidn

HSectlon

‘Section 1y
2:

ALl Tz o
5/2 1\1-:/4 NE/4, SW/4 NE/4, §/2° Nw/4, and
NW/4 N¥/4 :

All

SE/4, s/2 NE/4, s/2 sw/4, and NE/4 SW/4

'~ 'E/2 SE/4 and SE/4 NE/4
{x;A11 ’

iW/2 and NE/4 - . e T e
NW/4, w2 NE/4, and NE/4 NE/4
‘N/2 NW/4 and SW/4 NW/4

;fN/2, "SW/4, N/2 SE/4, and SW/4" SE/4

's/2 NE/4, NE/4 NE/4, sz/4 NW/4 NE/4 swW/4,
and N/2 SE/4 ‘

”"'VSOUTH, RANGE 28 EAST, NMPM -

oo ; o mSectlon‘
' : ’ ‘Section -
‘Section’

and NW/4 NE/4

NE;4 anc/i N/2/NW/4/ , /4 -
NW/4 N25W4,N25E4,sw SE : :
s/2 NE/4, and NE/4 NE/4 + /‘*0«' SE/u SW[¥

. (5) That the appllcant has been a major operator in the
'Emplre—Abo Pool and that with a majorlty of the other operators
~ in said pool has conducted extensive ‘reservoir evaluatlons and

studles in and of said pool.

(6) That said evaluations and studles show that the Emplre-
Abo Pool will be moxre efficiently produced through the curtail-
ment of production from high gas-o0il ratio wells or by reinjection
of’ plant residue gas or both, and operation of the pool on a net
reservoir voidage basis.
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(7) That said evaluations and studies show that production
from the project area as described in Flndlng (4) of this order
'should be limited to the average reservoir v01dage for the
project area for the calendar year 1972 or 30,000 barrels of
oil per day, whichever is less, except that after reinjection
of approximately 70 percent of the produced gas has been achieved,

. the production from said project area should be limited to the
‘average reservoir voidage for the calendar yeaxr 1972 or 40, 192
barrels of 011 per day., wblchever is 1ess.

(8) That to provide 1ncent1ve for the reinjection of pro-
duced gas pricr to achievement of the full 70 percént reinjec-
tion planned, production in excess of the aforementioned 30,000
rkarrels;perkﬂ=y~shcald ‘be- parmrtced~w1tu1n the project area..
Said excess prodiuction’ should be computed in- accordance with
the follodwing formula and should be limited to 10,192 barrels

per day:

Addltional Allowable dn = 97 07 2 MCF gasinj pfev:.ousmonthx 107 2
Excess of 30,000 BOPD o MCF gaS”prad; previous month

HCF gas inj. prev1ous month x 10\
MCF gas prod. prevmus month - /

: (9) “That the aforesald pressure malntenance prcject,:>
de31gnated the ARCO Empire-Abo Unit Pressure Maintenance Project,
and compr1s1ng the above*descrlbed area, is in the interest of
conservation and should result in the recovery of- approx1mate1y
thlrty mllllon barrels of additional oil- from 'said reservoir.

'(10) That an admlnlsrratlve procedure should be establlshed
whereby said prOJeLt area.may be contracted or expanded for good
cause shown and whereby additional 1nject1on walls and producxng
wells at orthodox and unorthodox locations in the- project-area
may be approved without the nece551ty of notlce and heaxlng.

(11)‘ That spec1a1 rules and regulatlons for the operatlon
of the ARCO Empire-Abo Unit Pressure Halntenance Progect should.
be promulgated and, for opérational convenience, such rules
should provide certain flexibility in authorlzlng the productlon
of the project allowable from any well or wells in the project
area in any proportlon, provided that no well in the project area
which directly or diagonally offsets a well not committed to
said unit producing from the same common source of supply should
be allowed to produce more than two top unit allowables for the

Enpire—~Abo Pool.

'(12) That approval of the application for a pressure
maintenance project and the proposed special rules therefore
is in the interest of sound conservation practices and will not

cause waste or harm correlative rights.
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I¢ IS THEREFORE ORDERED:

(1) That the applicant, Atlantic Richfield Company. is
hergby\authorized to1institute a pressure maintenance'project

in the Empire-Abo pool: in itSfEmpiI€~AquUnitArea,‘Eddyﬂgoany'

.iqewgmexico,“to be deSignatgdfthe%ARCO lpire-Abb'UnitnPressure””
Maintenance project, jnitially by the shutting in or curtailment
éﬁgpxbduction;frOm'lessfeffiCLent?wells within»the:project and
within 12 months afte?'the;effective'date oftthis:draer»byuthe
teinjection df~approximately«70'§ercent of the produced gas:s
QSJpLéntixésidqe;gasé into the Abo formation, through the follow—
‘ inq?desCribed”wells:f ; -: N

opERAToR =~ LEASENRME NO.  SECTION - LOCATION
Amoco ;Méido'“ﬂ"fFedétai 2 '3 L '€ﬁ>
AmOCO Wwindfuhr Federal 4 4 J
“Exxon _ Chalk pluff Draw , 4 :9 - C
0 umit "A" | .-

‘a1l in Township 18 Sputh,‘Rapge'27 East, NMPM.

M. Yates III pooley AbG State 2 36 J
In Township 17 Soutﬁ,’Range 27 East, NMPM.

hondo  State TAU IR S K
AmOCO - ‘State BNt S S 31 X .
AmoCo ' State ",BY'.,' c : . 1. 32 F -
Arco = M,’YatesgB'(ARC) S 8 L1133 G.

All in Township 17_$duth,‘Range 28 East,luﬁrmi

o 2) That the%injectibn~ghquldibe thro@ghf2'7/3§ih¢h = :

iﬁtegpdlly;coated:ﬁubing.installedyin'a-packei se. ;tpinfloo“feet
of the uppermost pQrfOrationgifand that- the dasinm‘ﬁﬁbing annulus
should be fitted with a pressure gauge in order to determine .

(3) “That SpéCial Rules and Regulations governing the
operation of the ARCO Empire-Abo Unit Pressure Maintenance project,

Eddy County, New México, are hereby promulgated as follows:
SPECTAL RULES AND REGULATIONS |

J THE
EMPTIRE-ABQ PRESSURE MATINTENANCE PROJECT

RULE 1. Thé project area of the ARCO-Empire4Abo Unit
Pressure Maintenance Project, hereinaftex referred to as the

project, shall comprise the ared described as follovs:

s i
.
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EDDY COUNTY, NEW MEXICO

TOWNSHIP 17

SOUTH, RANGE 27 EAST, NMPM

Section 34:

Section 36,

TOWNSHIP 17

S/2 SE/4

_ 872

SOUTH, RANGE ‘28 EAST, NMPM

Séction 25:
Section 26:

Seétion 27:

Section 31:

Section 32:

Section 23

Section 34:

- Section 35:
Sectlon 36-‘

i

'TOWNSHIP,17

S/2 ‘and S/2 N/2 :
S/2’ 5/2 NE/4, and SE/4 NW/4 _ :
‘N/2"872, sE74°sE/a, arla sw/4 swyh + Swii e
s/2 and S/2 N/2 . ’
's/2, NE/4, S/2-NW/4, and NE/A Nw/4

- 8/2;, NE7/4, S/2 NW/4, dnd NE/4° 4

N/2, SW/4, and N/2 SE/4 f 2 Sﬁ;s

N/2 and N/2 S/2 B

N/Z NW/4 and SW/4 NW/4 ‘

SOUTH, RANGE‘29 EAST, NMPM

Section 29:
Section 30:

TOWNSHIP 18

S/2 NW/4 and N/2 :SW/4 :
sw/4, s/2 N/2 and N/2 SE/4

SOU”H, RANGE 27 EAST, NMPM

Section 1: All

Section 2: AS/2 NE/4 NE/4, SW/4 NE/4, S/Z NW/4, and

‘ . , NW74 NW/4 ; SRR S
Section 3: All

Section 4: SE/4, S/Z NE/4 S/2 SW/4, and NE/4 SW/4
Section 8: E/2 SE/4 and SE/4 NE/4

Section 9: All ;

‘Section 10: ,W/2 and NE/4 ‘
“Sectlon”ll: NW/4, W/2 NE/4 and NE/4 NE/4
Section 15: N/2 Nh/4 and SW/4 NW/A :
Section’ 16: N/Z, sw/4 N/2 SE/4, and SW/4 SE/4
Section 17: S/2 NE/4, NE/4 NE/4, SE/4 NW/4, NE/4 SW/4,
and N/2 SE/4 :

TOWNSHIP 18 SOUTH, RANGE 28 EAST, NMPM
Section 4: N/2 NW/4, SW/4 NW/4, and NW/4 NE/4
Section 5: NE/4 and N/2 NW/4 ;
Section 6: NW/4, N/2 sw/4, N/2 SE/4, SW/4 S R
's/2 NE/%, and NE/4 NE/4 + NW/a N 44»4 SE/ ""/‘i

. ~RULE 2.. The allowable for the Pr03ect shall be the sum
of the allowables of the séveral wells within the project area,
1nc1udlng those wells which are shut in, curtailed, or used as
injection wells. Allowables for all wells shall be determined
in a manner hereinafter prescribed. _

RULE 3. That the maximum daily pr03ect allowable shall
be an amount of oil which will result in reservoir voidage no
greater than the average daily reservoir v01dage in the project .
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33,000 (effactive t=t-74)

area for the calendar year 1972 orx aeveﬁﬂ-barrels of 011 per. day,
whichever is less, except that after relnjectlon of approy1mately
70 percent of the produced gas has been_ achieved- the maximum

Tdaily” progect allowable shall be an amount of o0il which will
result in reservoir voidage no greater than the average daily
reservoir voidage for the project area for the year 1972 or 40,192
barrels of oil per day, vhichever is less. ,

38000

RULE-4. That after gas reinjection, 1as commenced but
before the full 70 pércent réinjection h's’been achieved, allow—
able in addition to the above-described barrels per day
max~be 5551gned to the progect area, prov1ded that sa1d allowable
shall ‘be’ kased on’ gas produced :and 1n3ectedi1n the proyect area
and shall be computed in accordance. with Rule 10 below and the

~followin J-Ofﬁhla -and- ‘shall not excesd 10, 192 ‘barrels of 0il per

day . I R TR IS
Additional £ [ McF_gas ini. previous month x 10\?
‘Excess of 2 | "MCF gas prod. previous month

+{MCE gas inj. prévious month x 10\
MCF gas prod. previous month

CCRULESSY THat all éaléulations: of reserv01r v01dage shall
be in accordance with the formula sét out in Attachment “"A"™ to
this order ULlllZlng the Table of Fluld Propertles set out in
Attachment "B" of thls order.

' RULE 6. AllowabTe credlt for 1n3ect ’njwells may be
transferred to produc;ng wells w1th1n ‘the pro;ect area, as may
the allowable credit for’ produc1ng wells whlch, in- theylnterest
of more- ef‘1c1ent operatlon of the Pro;ect, are shut_
curtalled because ‘of" hlgh gas—oil ratio or are shut in or any
of the” follow1ng ‘Yeasons: Pressure regulatlon,*control ‘of pattern
or sweep efficiencies, ox to observe changes in pressures cr
changes in characteristicds of reservoir 11qu1ds oxr progress of
sweep. : .

) RULE 7. The allowable credit: a551gned to dny well which is
shut ‘in or whlgh is curtailed in accordance with the provisions of
‘Rule’ 6 whidh'z118wab1lé credit is to be transferred to any well or
wells in the project area for production, shall ‘in no event be
greater than its ability-to produce during- the test prescrlbed
by Rule 9 below or greater than the current top unit allowable
for the pool during the month of transfer, whichever 1s less.

RULE 8. The allowable credit assigned to any injection
well on a 40-acre proration unit shall be top unit allowable
for the Empire-Abo Pool.
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RULE 9. The allowable credit a551gned to any well whxch
is shut in or curtailed in accordance with Rule 6, shall be
determlred by -a 24-hour test at a stabilized rate of production, .
which shall be the final 24~hour perlod of a 72-hour test through-
out which the well should be produced in the same manner and at
a constant rate. The daily tolerance limitation set forth in
Corutission Rule 502 I (a) and the llmltlng gas—01l ratio .
(2, 000 to 1) for the pool shall be waived during such tests. .
The project operator shall notify ‘all operators offsettlng the
well, as well as the Commission, of the exact time such tests
are to be conducted. Tests may be witnessed by representatives
of the offsettlng operators and the CommlsSLOn, 1f they SO de51re.

"RULE 10. The allowable credit for re31due gas 1n3ectlon T g
shall be calculated in accordance with the approprlate £fluid .
properties current in the reservoir (as determined in accordance . ]
with Attachment’ g +to this’ Order) ‘and Shﬁ,l be shown on the -

Pressure Maintenance PrOJect Operator s Monthly Report. .

RULE 11. The basic allowaole ass1gned to each producing
well In the Project shall be equal to the well's ablllty to .
produce or to top unit allo cle. for the pool, whichever is less.
Wells capable of producing more than top unit allowable may also
receive transfer. allowable,”prov1ded however, that no producxng
well in the progect drea wh fectly or dlagonally offsets a
well’ not’ commltted to the’ unlt produc1ng from the same common
source of supply shall receive an allowable or produce in excess
of two times top unit allowable for the poodl. ‘ »

T A

RULE 12. Each month the project operator shallkﬁubmlt to “:;ﬁ

=wells in the Project as well as the total project allowable.
The aforesaid Pressure Malntenance Pro:ect Operator's. Report
shall be filed in lieu of Form C-120 for the PrOJect.

RﬁLE'lB. The Comm1551on shall, upon review of the report
and after any adjustments deemed necessary,. calculate the )
allowable for each well in_ the Project for the next succeeding
month in accordance with: these rules. The sum of the allowables
s0 calculated shall be assigned to the PrOJect and may be pro-
duced from the wells in the Project in any proportion except
that no well in the Project which directly cr diagonally offsets
a well not committed to the unit producing from the same common
source of supply shall produce in excess of two times top unit
allowable for the pool.

RULE 14. The Secretary-Director of the Commission is
: hereby authorized to approve such additional producing wells
3 and injection wells at orthodox and unorthodox locations within »
Lo * the boundaries of the ARCO Empire-Abo Unit Area as may be neceéssary
N ‘ to complete an efficient production and injection pattern, provided
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said wells are drilled no closer than 660 feet to. the outer
boundary of said unit nor closer than 10 feet to any quarter-
guarter section or subdivision inner boundary and provided

that no well shall be approved for gas injection when such well

is located closer than 1650 feet to a tract which is not committed
to the unit and on which’is located 'a well produclng from the
same common source cf supply. To obtaln such approval, the
pro:ect operator shall file proper application with the Commission,
which appllcatlon, if it seeks authorization to-convert additional
wells to injection or to'drill additional production or injection
wells shall include the followlng-

() A plat 1dent1fy1ng ‘the " lands commltted to” “the

unit agreement and those’ lands not committed to said agreément,
and showing the location of the proposed well, all wells within
the unxt area, and offset operators. : .

(2) & schematlc draw1ng of the proposed well whlch
fullj descrlbes the casing, tubing, perforated 1nterva1, and
" depth.

(3) A letter statlng that all offset operators to the
proposed well have been furnished a complete copy -of the appll—
‘:catlon and the date ‘of notlflcatlon.

. The Secretary-Dlrector may approve the proposed well 1f,
within 20 days after receiving the application, no- objectlon _
'to the proposal is recelved. The Secretary-Dlrector mnay grant
'1mmedlate approval, prov1ded walvers of objectlon are received
from all offset operators.

RULE 15. Exoan51on or contractions of the pro3ect area may
be approved by the Secretary~Dvrector of the Commission admlnls—
tratlvely when good cause is shown therefor.

(4) ‘That Jurlsdlctlon of this cause is retalned for +he
entry of such further orders as the Commission may deem necessary

DONE at Santa Fe, New Mex zico, on the day and year herein-
above designated.

STATE OF NEW MEXICO :
OIL CONSERVATION COMMISSION

I. R. TRUJILLO, Chairman

S , ALEX J. ARMIJO, Member

A. L. PORTER, Jr., Member & Secretary
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. EMPIRE ABO UNIT

Reservolr Voidage Formiila:

Equation 1: Vpyp = Qs | Bo + (lﬁmF Rg) Bgl + (Qup = Que)By

- Vryh = Reservoir vnidage, ‘bbls. per day )
2 Qo = 0il ‘production rdte, Stock tank bbls..per day
T By = 0il formation volume factor (1), reservoir
e ;volumetric bbls/stock tank bbl.
Rpp- = Net ptoduring gas-oil ratio, MCE/S. T. B.O.

(1.0 -\‘.';,
L ®

Where: R, = producing gas-oﬂ ratio, MCF/BO

61 = daily volume of gas injected, HCFIDay
Gp = daily volume of gas produced, HCFIDay

Eg = Solutien gas-oil ratio(z) mr/smo

Bg = ‘Gas formation voltie factor(3) RVB/MCF o

Qp = Water production rate, S.T. B.W./Day ° , ey
Que

By

S o= Aquifet water influx rate, S.T.B.W. /Day, dete.mined
vfrom reservoir numeric model runs to. be 1950 BHPB‘ ¥

= Water foma.tlon volume factor, RVBWISTBW, _use 1. 0,

mt‘\“l-\\ e ) o A ;
\2), \J;. Aucac valdés wk:'
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At tachment "B" :
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T

= Gas formation volume factor, reservoir volumetric bbls/ thousand std. cu.
ft.

. ., .
f
EMPIRE ABO UNIT AREA e
3 ) T - - . 'i
Table of Fluid Properties (P Base = 15.025 Pbp = 2231) }
Tres. = 109°F (563° R) |
; c BO Bg . Rs o : j
Pr(PsIA) . (RVBO/STBO) RVB/MCF (MCF/BBL)  Z ;
15.025 1.000 194.696 0 . 1.0
- 100 , 1.125 28,229 .180 .965
200 T 1163 . 13.749 - .235 940 :
30 - . 1.193 - - 8.970. . .290 .920 S
400 T e L2080 64692 345 0 .915 ' |
500 I N ENREEEE P 01T 5.236 - .395 . .895
600 | A it 263' 4.276 RYLS 877
700 i : 1. 285 - 3.644 485 872
800 1.304 3.108 .540 -850
900 o 1.325 2.746 .585 .B45
1oooji E A Trr U B N5 /Y S ©2.431 - .625 . .833
100 0. 134 '2.178 .675 - .819
1200 7 S 1.38% 1.962 . .725 .805
1300 © T . e o o o 10406 0 1.790. I > LR [ 1
1400 ' 1.425 o 1.649 .825 <789
: _ T1.445 . 1.516. .875 777
1. 465 . 1.406 925 768
SRR 1'% 1 SR G N L S L.
S AT L8051 102200 1.025- 751
& a0 X.825 1.147 - - 1. 075 745
1.548° . .. 1.053 = 1.175 <720 _ v
1.573 - 1.000  1.175 718 e
| 1.597 7953 - 1.255 717 : 3
1.606 T <939 1.250 716 ’ :
- Pp.m. ] Reservoir average pressure at datum —2266' subsea, lbslin2 absolute. . E
e R E 5 Lk - e
E B = Oil formation volume. factor, reservoir volumetric bbls/stock tank bbl.
i

Rg = Solqtion Gas/0il Ratio, Thousand std. cu. ft./éi:ock tank bbls. oil.

™
[ B

Cas~ Cqmpressibility Factor.

;

¥ | , o
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CLARENCE E.MINKLE

W. E.BONCURANT, JR
LEWIS C.COX, IR,

PAUL W. EAYOﬂ,Jﬁ
CONRAD E. cOPRIELD
HAROLD L. HENSLEY,JR
STUART D. SHANOR

C. O.MARTIN

PAUL J. KELLY, JR.

LAaw OFFICES
HINKLE, BONDURANT, COX & EATON
GO0 HINKLE BUILDING
PosaT OrFicE Box IO

ROSWELL,NEw MEXICO 8820]

March 15, 1974

TELEPHONE (508) 822-8810

MIDLAND,TEXAS OFFICE
821 MIDLAND TOWER
(@18) €83-4001

ANDREW ALLEN

Mr. Dan Nutter ol CU"“Z';Q'.Q'FQ
011 cGnservatron CommlsSLOn
Box 2088
Santa Fe, New Mexico 87501
Re: Empire Abo Unit hearing

Dear ‘Mr. Nutter:

You will recall that at the request of Jason Kellah1n,
attorney for Cities Service ' 0il Company, consideration was to
be given to the form of order to be ‘issued by the Commission'
pursuant to the hearing held on February 27, 1974 with respect
to cértain definitions. This is covered by the letter of Mr,
Kellahin dated March 5, 1974.

We .enclose letter of Huqh Christianson of Atlantlc Rlch-
fleld addressed to me dated March 11, which sets forth the v1ew
of Atlantic Richfield with respect to the requests made by C1t1es
Service.

Inasmuch as C1t1es Service did not see fit ‘to 301n the
un1t and is not ‘a party to the unit agreement, the requests belng
made by Cities Service are rather unusual and for that reason
we believe that the requests of Atlant1c Richfield should be

espected in connection with tnls ‘matter.

Yours sincerely,

HINKLE, BONDURANT, COX & EATON

CEH:cCs KQ/

Enc.

cC: S. H. Christianson
cec: Horace N. Burton
cc: Jason Kellahin

:
|
;
-
f
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e $utsntichichfieldCompany  North American Producing Division

Permian District P r\,, r-‘ r
Post Office Box 1610 R E @ E “;B

Midiand, Texas 79701
Telephone 915 682 8631

MAR 12 1974

March 11, 1974 o ]
HINKLE, BGNDURANT, BL'X 3 ThTo
Mr, Clarence Hinklg ‘ RESKELL, KT RENLO
Hinkle, Bondurant, Cox & Eaton ca

600 Hinkle Building i+ MAR 18 1974
P. 0. Box 10 4L
Roswell, New Mexico 88201 DN COmLEf AT

Re: Empire Abo Unit' .
B nearinz of. February 27 1974

Dear Mr. Hinkle:

We have received a copy of a letter dated Harch 5 1974 from
Mr. Jason W. Kellahin to Mr. Danigl S. Kutter, New Mexico 0Oil
Conservation Commission.

This letter discusses Cities Service Oil Company‘s recommnen-
dations as to Commission handling of ‘the Atlantic Richfield
application for amendments to Empire Abo Pressure- Maintenance
Project, Order R—4549,_ This application was heard as Case

N No. 5177 on Februax_- 27, 1974..Mr. Nutter, as Examiner, re-
quested: cities Serv ice to put their recommendations in written
form by March €, 1974 with comments from Atlantic Richfield
to be submitted by March 13, 1974,

BT T T T s v

’After review with Mr. J. R. Rhotenberry, we recomnend that S .
you inform ‘the 0il Co servation Commission as to Atlantic
Richfield s position regarding ‘the matters covered in Mr,
Kellihin's letter as'discussed in order below:

1. Atlantic Richfield proposes fhat if Order R-4549 is
changed to" define the term, "all available residue
—..gas,"” the. order should include the followimr defini-

‘tion: "Available Residue Gas is defined as beéing all v B
residue gas “from gas produced from the unitized forma- i
%
l

tion less sh}inkage, plant and lease fuel required for
operations. ‘There-shall be no sales of: gas from the
project except during emergency conditions for a temporary
period,’

This is similar to the Cities Service r2 quest with addition of i
the word "shrinkage.” We see no reason to ob.ject “to the addition 1
|
|
|

of this statement, which agrees with Atlantic Richfield s intent
_and with testimony at the February 27, 1974 hearing.




Mr. Clarence Hinkle
! “""March 11, 1974
Page 2

2, Cities Service proposes to change Order R-4549 Rule '14.
Atlantic Richfield proposes instead the followlng re-
wording of Order R~4549, Rule 14:—".—~ , and provided
that no well shall be approved for gas or water injection
when suich well is located closer than 1650 feet to a tract
which 1is not committed : to the unit and on which 1s located
‘a well producing from the ‘same r-omon source of supply.
(Note: only the underlined words, ' 25 water, are added ‘to
the original order )

As stated at the hearing, Atlantic Riohfield does not believe there
is any rieed to remove water inJection wells farther from non-unit
tracts than gas injection wells, Mobility of the gas’ ‘phase 1is
actuaily greater than that of the water phase. As stated at the
hearing, our current plans are to inject water in the far east end
of the reservoir, niles away from any lease on which thére is an
unsigned working interest

3. cCities Service has no obJection to the proposal for in-
clusion of a voldage replacement credit for water injected.
Atlantic Richfield naturally agrees with their supportive
statement on this proposal

- 4. As to the.gas injection credit bank, Cities Servic“r‘roposesm“"
carefui-svaluation by the New México 01l Conservation
Commission, We are certain that the Commission will, as
always, give its usual careful considsration tc this

proposal.

Atlantic Richfield contenda that the gas bank provision ‘as )
requested ‘at the hearing of February 27, 1274, is necessary
to minimize cutbacks in oil allowable, which under the :
preséent order would result from even minor mechanicel failure"
in:the indection svstem., The intent is simply some ‘degree of
flexibility in the event of unf reseen -echanical ‘failure.
Atlantic: Richfield as Unitro tor hds stated before the
Commission in formal hearing that it will endeavor to the
best of its ability to- inject all plant residue gas ‘avail-
‘able for injection into the gas ‘cap of the Unitized ‘Abo ;
formation., - In addition, we are hére’ approving insertion

into the order of the statement covering the same subject
quoted in paragraph 1 of this letter.

These actions assure that all available residue gas from’ the Abo
formation produced gas will be injected back into the Abo gas cap,
except on those rare occasions when mechanical faillure prevents it,




Mr. Clarenie Hinkle
March 11, 1974
‘pPage 3 ‘

As hearing testimony- indicated, the use of the gas bank provision

is expected to be extremely rare. . o

As recomended at the hearing, we again recomnend a 12-month
balancing per:lod for the gas bank, with the slate to be wiped
clean at that point and a new "bank balance begun. We are

not aware that Texas "normally grants tour—month balancing

. period as cifed in Mr. Kellahin's lettor. -

Please let me kmow if there is anything further you will need
to prepare your letter to Mr. Nutter

S

Very't rul’y yd’uré',

S. H Christianson

SHC/ agp
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EMPIRE ABO PLANT
Unit Gas Production Ratio of Available Ratio of Available
Measured at Plant Residue to Produced Residue to Produced
e Master Meter Gas without Deduction . Gas with Deduction
1973 - MCF ‘ for lease Fuel - % For lLease Fuel - %
December 626907 70,2 ' 62.3
November | 643939 : : 68.6 | 61.3.
october . 673738 ; '70.5 . 63.3
Septeuber . 804593 L S X
Auguét ' gs3saz 75,5 - - - 70.2
R "Jqu ,_ 912813 o : 78,7 : ' 3.9
gume  ssmss R R 681
‘May _ 764718 - 74.2 . es.0
April . 724678 ‘ 27 . e
iaarch ’ 718538 766 70.0
Fébi’ﬁhry 623714 ‘ 74.5 g -~ 67.5
January .. 712183 } - .75.6 .. 689
Average . . .. 24365 MCF/Day _ »_74.3 R | 68.1
,
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EMPIRE ABO UNIT: NON~UNIT TRACTS
ALIOWED OIL RATES - FOR USE IN DETERMINING MAXIMUM PROJECT AREA OTL ALLOWABLE, ’
TRACT o om auomes 4
NO. OPERATOR-LEASE-WELL S BOFA) (BOPD) 1
2 Citgo - Russell C No. 9 a 2970 ‘ '
2 Citgo - Russell C No. 10 . 2220 |
6 .Citgo ~ Magruder A No, 13 R 3270 /
-8 " Citgo - Magruder A No. 14 _ 2430
- 28 Cox - E. A. Ped. No. 1 8.I.
41. Citgo - ; : o . Towel . . -
42 Citgo - State CE ¥o. 5 o 4380
48 Citgo - Wright A St. No. 4 - 4260
55 i Penroc - Delhi A §t. ¥o. 1 - 4260
56 penroc - State No. 2 B 3960
69 Est. of F. Turmer B 9391 No. 1 4260
79 € & K- Abo St. No. 1 i - 4260
84 Tenneco - State H No. 2 4140
91 Signal - State E No. 1 | | 4260
o1 Signal - State M Fo. 2 A 4680
Cromas: o 49350 | 1545 D

S ’ ) "
S{F} asos) “’H 3"5/
m?pvl.re't-\-uu Numeric ®odsl Stn"_‘,’- "'"""’"“" A.llowabls- Used' 425200 B.')PD.A !

Bapire Abo Non—Unit ‘Area Allowable 1645 Bom
Empire ‘Abo Unitized Project Area Allowable- 40 555 mm

v oo, s :>’.. (’m ante -/a

40,/77/ =k w:j A/L;_.
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Thls cadse came on for. hearxng at 9’ a.m. ‘on: Uanuary 3, 19149"“

‘-‘record,‘
’fully adv1sed in the preomises,

BEFORE THE CIL CONSERVATION COMMISSION
OF TUE SATE OF NEW MEXICO

IN THE MATTER O YHE HEARIRG
CALLED BY THE OIL CONSERVATION
COMMESSION OF HNEW MEXICO FOR
THE PURPOSE OF CONSIDURING:

CASE NO. 513%
Order No. R-4%549-=A

APPLICATION OF ATLANTIC RICHFIELD
COMPANY FOR AMENDMENT OF ORDER

'NQ.. R-4945, EDDY COUNTY, NEW

MEXICO.
ORDER OF THE COMMISSION

BY THE COMMISSION‘

at Santa Fe, New MGXLCO, before Examiner Danlel S. Nutter.

. NOW, onithls Bt day of January, 1974, the Comm1351bn,
a; quorum beln present hav1ng considered the testlmony,\the

‘and theé: recommendatlons of the Examlner, and belng

(l) ‘That due publlc notice hav1ng been ‘given: ‘as requlred

by’ law,* the Commissibh’ Has jurisdiction of this’ cause’ and: the3

subjcct matter thereof.

(2) That by ‘Order No. R-4548, dated June 15, 1973, the

7’Commlsglon granted approval of the Emplre—Abo Unlt Agreement

(3) That by Order No. R—4549 dated June 15_ 1973, the

appllcane, Atlantic Richfield Company, ‘wads ‘authorized to: 1nst1tute ‘

a pressure. malntenance project in the Emplre—Abo Pool in its
Umplre~Abo unit ‘Area, dey County, New Mexico;" desxgnated the
ARCO Emplre-Abo Unlt Pressure Malntenance Project. : )

(4) “That Uraer NOw m—eaqv rurtner pLumuagaucu DUcha; Raics
and RﬂgulaLlons for the Emp1re~Abo Pressure Malntenance Pro;ect.

8) Thaf Flndlna (7) of Order No. R~4549 1 i : _
from the project area as described in Flndlng (4) of said order
to the average reservoir voidage for the calendar year 1972 or
30,000 barrels of oil per day, whichever is less, during the
perlod prior to the start of gas 1nject10n.

(6) 'That the allowable flgure cf 30,000 barrels of oil ‘per
day was based on assumptions as to the future size of the

‘unitized project area and the estimated gas and water productlon

expected after unltlzatlon.




.-.2.. -
Cﬂ 18] NO - 51 3 5 o e
Order No. R-4543-A

(7) That since the formation of-the Empire-Abo Unit Pressure
Maintenance P’roject the following additional tracts, comprising
200.13 acres of land, within the Empire-Abo Unit Area have been
committed to the qnit:

EDDY COUNTY, NEW MEXICO
TOWNSHIP 17 SQpTH,<RANGE 28 EAST, NMPM
Section 27: SW/4 SE/4
Section 34: s/2 SE/4

TOWNSHIP 18 SOUTH, RANGE 28 EAST, NMPM
Seccion 6: NW/4 NE/4 (Lot 2) and
SE/4 SW/4

“(8) That ‘these additional tracts were not con51dered in
arriving at the 30,000 barrels of oil per day project" allowable
,,provrded for in Order No. R—4549.A;WLWMMV_‘ R

: (9) That the actual productlon of gas and water has been
less than was ant1c1pated under unltlzed operatlons.

‘, (10) Tha” ue. to more: unrt area :
than was: expected, ‘an increased allowable in be produced
continuing to ‘limit reservoir »01dage to the avérage voidage
set for calendar year 1972 in Order No. R-4945,

.+ (11) That :the project allowable should be 1ncreased +to
. 33,000 barrels of o0il per day effectlve retroactlvely to January 1,
1974 . . S .

{12) ‘That 1ncreaelng the project allowable to 33, 000 barrels
of oil per.day. is .in the interest of conservation, preventlon ‘of
waste and protectlon of correlatlve rlghts. ’

P

I 15 THEREE‘ORE ORDERED: . v

i (l) That Order No. R~4945 is hereby amended to lnclude
within the Emplre-Abo Unlt Pressure Malntenance Progect the -
.follow1ng tracts which comprlse 200 13 acres:

: ‘1 "RKNGE 28 EI\ST, NMPM
: Sectlon 271 SW/4 -SE/4
- Sectxon 34: S/2 SE/4

TOWNSHIP 18 SOUTH, RANGE 28 EAST, NMPM
Section €: NW/4 NE/4 (Lot 2) and
SE/4 SW/4

| (2) ‘That the project allowable is increased to 33,000
- barrels of oil per day effective retroactively to January 1,
1974.
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Case No. 5135
Order No. R-4549-A

(3) That jurisdiction of thls cause is retained for the
entry of such further orders as the Commission may ‘deem neces-
sary. ,

_ DONE at Santa Fe, New Mexico, on ‘the day and year herein-
above desxgnated. :

STATE OF NEW ML‘{ICO
OIL CONSERVATION COMMISSION

A. L. PORTER, Jr., Membe# &’Secretary




CITIES SERVICE OIL COMPANY | Box 4906
Midland, Texas 79701
Telephone: 915 684-7131

March 15, 1974

“Kellahin § Fox
‘P. 0. Box 1769
-'Santa Fe ‘New Mexico ~ 87501 '

Attentmn. Mr. Jason Kellahm

Re: Empire Aho Unit .
'Eddy Coumty, New Mexico

Dear Jason:

On March 1, 1974, a letter was sent to you from Mr. Van Hom, which
included an m’cer -office letter from Mr. E. H. Lowrey, cancerning
certain recommended changes in wordmg in a request of ARMD- for
amendment of R-4549.

'Ihat portion referrmg to establlshment of gas bank was not written
as intended and the following is recomménded to be given to the New
Mexico Oil Conservation Commission for their’ cons:.deratlcn.

total mJectJ.on volumes foi' the - prevmus three months not mclud:mg
the month bemg reported.!

This procedure has worked well on gas injection projects in Texas
operating under a net GOR rule and with a gas bank. I am attaching
several copies of Texas Form W-9 which is used in Texa$ in reporting
projects utilizing either gas or water for credit against a. produc-
ing ratio. The main problem with balancmg a gas bank as proposed
by Atlantic is the fact that if mechanical trouble developed a month
after an account was balanced to zero, it could caiise serious pro-
blems in that it could take several months to bring the project into




R b ka4

"is never balanced. Such a procedure pém )
“in the bank to provlde for mne month's peration without injection.

' EPM:mfyg

Empire Abo Unit Page 2
Eddy County, New Mexico -

balance. The proposal wh1ch we have made is a continuing bank and
pémits mequatefgas to be put -

We have also felt in the past that any mechanical problems could be
remedied within one month and mJectlcn restored.

Smoe, as far as I can determ:me, New: Mmuco has never estabhshed

ortoth15 Isuggestthls

e RN et ‘pledse » act you
telephcne ‘on thls date and appa ently you were tied up at the (bm—
mission all day.

Very tmijr yours,

&7 %wz?«

E E. Motter
Engineering Manager
Southwest Region
E§P D1v151on
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JASON W,

KELLAHIN AND FOX |
ATTORNEYS AT LAW

800 OON. OASPM AVENU‘
KELLAKIN POST OF'ICI‘ wox i769

ROBERT £.FOX SANTA FE, NEW MEXICO 87
— ONE §82-4315
W.THOMAS KELLAMIN erh 5 1974 ‘\. Coor 508
e ’I

0il Conservation Commission
of New Mexico

P. O. Box 2088

Santa Fe, New Mexico 87501

Attent:ton- * Mr. Daniel s. Nutter, Examiner
Gentlemen~

Case No. 5177 the appllcatlon of Atlantic Richfield
Company for amendment of Order Wo. Rr4549, was heard before
Mr. Daniel S. Nutter, Commission Exanlner, on February 27,
1974. At that time Cities Service 0il Company was granted
one week in which to file its proposals. as to definitions
that should be included in the order proposed by Atlantic
Richfield.

The applxcatlon covered several points, and we will
discuss them in order:

1. It was proposed to increase the maximum project

‘allowable from 40,192 BPD to 40,555 BPD, to be achieved by

injection-of "all available residue gas"™ rather than the in- .
jection of "70% of the produced gas as ptov1ded by Order
R-4549. The allowable for the unlt is de termined by a
vozaage formula and is tied to the average dally voidage
during 1972. ARCO testified that after: fuel is subtracted
from the residue, there remains only ‘about 68% of ‘production
available for relnjectlon, 1nstead of the 70% required by the.

a2l d o . e rATIO v

'ptesent ‘order: We have no informaticn o Le&uu: Lhis, acwesver,

we feel that changing the wording to “all available gas" is
insufficient without defining what is "available” We would

‘propose the order include the following deflnltlon.

~ "Available Residue Gas is defined as being all
residue gas from gas produced from the unitized
formation less plant and lease fuel required
for operations. There shall be no sales of gas
from the project except during emergency condi-
tions for a temporary period."

2. Atlantic Richfield proposes to inject water into the
east end of the Unit, where considerable volumes of water are .

i b et R L -

e




0il Conservation Commission of New Mexico
page 2.

presently being produced, and further asks for an administra-
tive procedure for the approval of additional water injec-
tion wells, Cities Service has no objection to this but
"proposes that the terms of the order provide:

", . . provided that no well shall be approved i
for gas injection when such well is iocated closer
than 1,650 feet to a tract which is not committed
to the Unit and on which is located a well produc-
ing from the same common source of supply and .
provzded that no well shall be approved for water .
J.n]ectlcn when such well is located closer than
2,640 feet to a tract which is not committed to
the Unit or in wluch there is an- \mszgned WOrkJ.ng
.Lnt:eres1:.

- 3. Atlantic Richfield proposes the inclusion of a
. voidage replacement credit for water injected. Cities
Service has no ob;ect:.on to: th:Ls proposal.-

4. Atlantic Richfield proposes the establlshment of a
. gas injection credit bank, which is not an unusual concept
in the industry, but would: establa.sh a precedent in New
Mexico, and for that reason we urge the Commission to pro-
ceed cautlously in establishing such a concept in this state.
Its effect' on future operata.ons in thée state should be care-
,fully considered. Under ARCO's proposal any volume of gas
over 90% of the "available residue" would be credited to the
_"Bank" and that a twelve month balanc1ng period be used. . The
“effect of this would be to permit 10% downtime w:.t.hout there
being any penalty on allowable and would require the: J.nJectlo
of only 61.3% of the available realdue on a monthly basis.
This would or could defeat the concept of reinjection as re-
quired by the. present oxder. We would also suggest a 4 month
balancing period such as the state of lexas normally grants,
rather than 12 months. ; :

Thank you ‘for the opportunxty to submit these suggest:.ons.

Yours very truly,

dM&\ . l‘(duwoj\:

Jason W. Kellahin
JWK:ks

cec: Messrs: Clarence E. Hinkle
Hugh Christianson
K. D. Van Horn
C. R. Mitchell
Robert F. LeBlanc

T B o T
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iy CASE 5055:

Examiner Hearing - Wednesday ~ February 27, 1974 A Docket No. 5-74

-2~

(Reopened)

. CASE 5175:

CASE 5176:

//

| CASE 5177:

e

CASE 5178:

In the matter of Case No. 5055 being reopened pursuant to the provi-
sions of Order No. R-4651 to permit the applicant, Merrion and Bayless,
to appear and present evidence as to the method for allocating oil
production to the Devils Fork-Gallup 0il Pool and to an undesignated
Greenhorn 01l Pool; and gas to the Basin-Dakota Pool in 1ts ‘Canada

Mesa Well No. 3 located in Unit A of Section 1l4; Township 24 North,

Range 6 West, Rio Arriba County, New Mexico, said production having
been commingled in the wellbore under authority of said Order No. R-4651.

Application of Flag—R-dfern Oil Conpany for an unorthodox oil we11 3
ion , -»Applicant, in the sbove-styled Cause; -

A‘eeeks;‘es an exception to the ¥°st Sawyer-San Andres special pool rules,

authority to drill a well at an unorthodox location 1980 feet from the
South line and 660 feet from the East line of Section 23. wanahip 9
South, Range 37 East, Lea County. New Mexico.

'Application of R. Q. Silverthorne for salt water disposal, Eddy County,

New Mexico. Applicant, in the above-styled cause, seeks authority to

dispose of produced salt water into the Yates formation in the perforated
interval from 2485 feet to 2506 feet in his Kenwood Well No. 4 located -
in Unit K of Section 30, Township 18 South, Range 31 Rast, Shugart Pool, :
Eddy County, New Mexico.

Appiication of Atlantic Richficld coﬁpény far‘the‘aneﬁdmeﬁ:’of oider'ﬁol;’

R~4549, Eddy County, New Mexico. Applicant. in the above-styled cause,
seeks the amendment of Order No. R-4549, which order established Pr ect
rules for the Empire-Abo Pressure Haintenance Project, Eddy County, Ne
Mexico, to Taise the maximim proJect ‘aliowable from the present 40; 192
barrels per day to’ 40,555 barrels per. day because of additional lands
committed ‘to the ‘unit, and ‘to ‘provide for administrative approval for-
water injection wells in said project, ‘and ‘for inclusion of a reservoir
voidage replacement credit for water injected into the Abo reservoir,
applicant further seeks the amendment of Order No. Rr4549 ‘to provide
that the maximum project allowable of 40,555 barrele per dsy would be

of the ptoduced gas“, as now provideo in- the proj cot rules. Applicant

,achieved ‘ioon: in‘ler\r-lnn ‘af Mall: o-.a-n.-u“"""““_ Toeidue gas" rather than “70% }

-further seeks the establishment of a gas injection ‘credit "bank",

against which injection credit could be drawn in order to maintain full '
allowables during such times as injection plant shut-downs, etc.

Application of El Paso Natural Gas Company for the amendment of Order No.
R-1670 and Order No. R-333-F-1, San Juan Basin, New Mexico. Applicant,
in the above-styled cause, séeks the amendment of Rules 8(C)3 and

10(B)2 and 3 of the Northwest New Mexico Gas Proration Rules as pre-
scribed by Order No, R~1670, as amended, and Section 1} B of Chapter I

of the Gas Well Testing Rules for Northwest New Mexico as prescribed

by Order No. R~333-F-1, as amended, to provide for a 90-day period
within which to conduct deliverability tests on newly completed wells.
Applicant further seeks the amendment of the gas well testing rules to
provide a production penalty for delinquency in testing non—prorated wells
in the same manner as such penalty is currently applied to delinquency
in testing prorated wells. Applicant further seeks clarification for

the classification of exempt-marginal status for wells upon which tests
are not required.




Docket No. 5-74

DOCKET: EXAMINER HEARING - WEDNESDAY - FEBRUARY 27, 1974

9 A.M. - OIL CONSERVATION COMMISSION CONFERENCE ROOM,
STATE LAND OFFICE BUILDING - SANTA FE, NEW MEXICO

The following cases will be heard before Daniel S. Nutter, Examiner, or Richard L.
Stanets. Alternate Examinet

-CASE 5173. (Continued from the T=bruary 13, 1974, Examiner Hearing)

Loy T ST AT T T

%Applitation cf Mo
“Coutity, New

CASE 5128'

‘:i e

| Oil Cor don’ for compulsory pooling, Eddy

, ‘ ‘Applicant in’ the above-styled ‘cause, seeks an -
order poaling all mineral interests in the Pennsylvanian formation
underlying the HIZ of Sectioni3, ship: ""”_ ange 2/ East,
South Carlsbad Field, Eddy[County ew. Henico to be dedicated to its
Maude Rickman Com Well No. 1 located in Unit. L of sald Section 3.
Also to be éonaidered will be'the ‘cost of drilling ‘and completing :
said well and the allocation of such coate, as well as actual :
operating costs and chargea for supervision. Also to be considered
is the designation of applicant as operator of the well and a charge
for risk involved in drilling caid well.

‘(Continued from the January 30, 1974 Examinef‘ﬂéar

Application of Gulf 011 Corporation for a non-standard gas proration
unit and simultaneous dedication, Lea County, New Mexico. 'Applicant,
in ‘the ‘above= tyled cause, seeks approval for.a 160-acre non-standard -
gas proration umnit _comprisingthe NE/4. SW/4 ‘and W/2 SE/4 of Section 28
and the NW/4 NE/4 of Section 33, both in Township 21 ‘South, Range 37
East;’ Blinebry Gas Pool, Lea COunty, New Mexico, to be simultaneously
dedicsted to its J. N. Carson ‘Wells Nos. 4 and 9 located in Units 0 and
K, respectively, of . Section 28.

AppliCation of Gulf 041 Co:poration for three dual conpletions and
for the’ amendment of Order No. R-2909 Lea COunty, New: Mexico.
Applicant, in-the above-styled cause. aeeks ‘authority to dually

" complete three wells for water injection into its Central Drinkard

Unit Waterflood Project in Township 21 South, Range 37 East, Lea
County, New Mexico, and for productiomn as follows
H. T. Mattern Well No. 8, Unit I, Section 30: Blinebry 0il Pool;
W. T. McCormack Well No. 13, Unit A, Section 32: Tubb Gas Pool;
J. N. Carson Well No. 4, Unit 0, Section 28: Blinebry Gas Pool;
Applicant further seeks the amendment of Order No. K-2909, which
authorized said waterflood project, to nrovide for administrative

approval of additional dual injeéction-production wells in said unit
area.




ALIOWED OIL RATES - YOR USE IN DE’I‘ERMiNIi\'G MAXIMUM PROJECT AREA OIL ALIOWABLE,

EMPIRE ABO UNIT: NON-UNIT TRACTS

OIL ALILOWABLE

NO. OPERATOR-LEASE-WELL (BOPD) *
2 Citgo - Russell C No. 9 , 99
2. Citgo - Russel:l C No. 10 » © 74
6 citgo - Magruder A No. 13 - | o 109
6  Citgo - iag:;udér A Fo. 14 - , . 8
28 Cox - E A. Fed. No. 1 = IR o (s'.'I':),
41 Citgo - ) C (No well)
42 ‘Citgo - State CE No. 5 4 148 - o
46 Citgo - :Wr'_:lght'rA’St. No. 4 = = | 142 |
55 Ponroé - Delhi A St. No. 1° . » 142
56 _ Penroc - State No. 2 ' B | 132
" 69 Est. of F. Turner B 9391 No. 1- k : 142
79 C & K- Abo St. No. 1 o a2
84 Tenneco - State H No. 2 : 138
91 ' Signal - State E No. 1 : : 142
91 ‘Signal - State M No. 2 : 156

Empire Abo Numeric Model Stndy,-' Maximum Allowable Used: 42,200

Empire Abo Non-Unit Area Allowable: "~ = 1,645 BOPD
Fmpire Abo Unitized Project Area Allowable: 40,555 BOPD

(*Allowables from January-April 1974 N.M.0.C.C, schedule.)

TOTALS: Lo o 1645

e

s e

BEFORE EXAMINER NUTTER
OIL CONSERVATION COMMISSIN

L EXHBITNO._Ze

CASE NO.  5/77




EMPIRE ABO PLANY

Gas Production Measured

Ratio of Availabie

o at Plant Master Meter Residue. to Prodiuced.Gas*
1973 MCF %
Dééemﬁer_ 626907 62.3
November 643939 ysl.q
detober 673738 63.3
Septembbr 804593 . b 72.9
“ugust 853333 © 0.2
“July 912813 73.9
June 834135 681
May 764718 68.0 -
April 724678 66.4
March -718538_‘ 70.0
February 623714 67.5
January 712183 _ 68;9:
Average . . . 24365 MCF/DAY 68.1

(¥Estimated after'deduction for shrinkage, lease and plant fuel.}

BEFORE EXAMINER NUTTER

OlL CONSERVATION COMMISSION
EXHIBIT NO. __3

CASE NO.___5/77




w pm»mn>r R-4549-B) _ e
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BEFORE EXAMINER NUTTER |
OIL CONSERVATION COMMISSION | g

EXHIBIT NO. & g _

2

gm _Ezm STATEMENT

. S =7 _ R zosﬁz.% wovouﬂ nou 1974.

| CASE NO. S5/77 , . ‘ , ,

o . 1£ Column 5 4s 90%:or Greater. 1f Column 5§ is :less than 90%. -

($)} £2) 3 @ (5) (6) . 7 - (8) (9) (10) Awwv (12) a3 (14)
) TOTAL % OF , ”
PLANT RESI- AVAILABLE GAS w>zm CUMU~ . gm BANK: ..,osa-
GAS DUE AVAIL~ ° GAS RESIDUE . CREDIT 'LATIVE DEBIT : ..LATIVE CUMU- CUMU-
PRODUCED ABLE FOR INJECTED GAS IN- (COL 5 -90.0) (COL. 6 x  GAS. BANK| (90.0-COL 5) (COL. 9 % ,a>,m__w>zn LATIVE LATIVE GAS BANK
INJECTION JECTED (a) 100.0 COL. 3) CREDIT 100.0 CcoL. 3) "DEBIT  CREDIT DEBIT BALANCE

MONTH  (NCE) (MCF) (MCF) (%) Amn»oﬂ»osv (MCF) (MCF) Amu»oaposv (MCF). (MCF) (MCF) (MCF) (MCF)
January 1,382,926 898,902 898,902 100.0 .1 ¢ 89,890.2 89,890, 2 0 - 89,890.2 0 89,890.2
February 1,249,094 mpp.mpwq 811,911 100.0 .1 ~ 81,191.1  171,081.3 ) 0 171,081.3 0 171,081.3
March 1,382,926 898,902 898,902 100.0 .1- M 89,890.2 260,971.5 . 0 260,971.5 ) 1260,971.5
April 1,338,315 869,905 ﬂ.mmm.wom 100.0 .1 86,990.5 347,962.0 0 347,962,0 0 347,962.0
Nay 1,382,926 898,902 898,902 100.0° .1 89,890.2 . 437,852,2 ’ 0 437,852.2 0 437,852.2
June 1,338,315 869,905 ° 869,905 100.0 .1 | 86,990.5 524,842.7 o B 0 524,842.7 0 524,842.7
July 1,382,926 898,902 492,946 54,8 | 524,842,7 .352 . 316,44 316,414 '524,842.7 316,414 208,428.7
Favgust 1,382,526 898,902 . 898,902’ 100,0 .1 wo.mwo.m 614,732, 9 316,414 614,732.9 316,414 298,318.9
September 1,338,315 869,905 869,505 100.0 .1 86,990.5 qow.qmw.a 316,414 701,723.4 316,414 -385,309.4
October 1,382,926 828,902 898,902 100.0 S 89,890.2  791,613.6 . 316,414 791,613.6 316,414 475,199.6
November 1,338,315 869,905 89,505 100.0 S § 86,990.5 878,604.1 316,414 878,604.1 316,414 562,190.1
December 1,382,926 898,902 898,902 100.0 .1 89,890.2 968,494.3 Y 316,414 968,494.3 316,414 652,080.3
January 1,382,926 898,902 898,902 100.0 S | 89,890.2 89,890,.2° . 0 " 89,890.2 0 89,890. 2%

. .*prcmdumﬂmm d:w»dwwusnmmdwwnmo<mﬂ
- A - et : - ‘ . again with new year.) i

R L P




EMPIRE ABO UNIT

Reservoir Voidage Formula:

Equation 1: Vrvb = Qo Bo + (Rpn - Rs) Ba + | Qwp - (Qwe + Qwil)| Bw

Where:
Vrvb = Reservoir voidage, bbls. per day
Qo = Oil Production rate, ‘Stock tank bbls. per day

Bo = 0il formition voliume factor (l), reservoir
volumetric bbls/stock tank bbl.. ;
Net producing gas-oil ratio, MCF/S,T.B. O

Rpn =
. ; ™~
) ' ' Rpn = Rp (1.0 - Gi ) . o
Where:
Rp = producing gas-oil ratio, MCF/EO
Gi = daily voliie of gas injected, MCF/Day
Gp = daily volume of gas produced, MCF/Day
Lo Rs = ' Solution gas-0il ratio (2), MCF/STBO 1
: Bg = Gas formation volume factor (3), RVB/MCF
Qwp =  Water production rate, S.T.B.W ./Day ‘ .
Qwe = Aquifer water influx rate, S.T,B:V. /Day, determined
. from' reServoir numeric” model runs to be 1950 BWPD
Qwi = Daily vé6lume of water inJected ‘SIT.B. W, /Day

Bw = Water format:.on volume factor, RVBW/STBW “use 1.0

1y, (2, (3): These values calculated from Table of Fluid
Propertles, Attachment "B"

410 _
n%ﬁ 44 - |

BEFORE EXAMINER NUTTER
‘Ol CONSERVATION COMMISSION '
EXHIBIT NO., 5~
CASE NC. 5/ 77
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L B e s e e D . J O T B RIS o S Top— . v e -
NET GAS-OIL RATIO REPORT RAILROAD COMMISSION OF TEXAS JTonM Y-
) ov.
OIL AND GAS DIVISION »
v : - - District
Field_.._ Reservoir . ‘Month __ ~ 19
Opemtor _. Address T
© Well . ;
U 3fvl_01n5u Gas - CRED!IT ot Mg
17 ] J& . g ""Weter ¥ - ot
LEASE NAME RRC | At (23] ot | Peduetidn Gas ntectnen . | . GesTe Ges | “GuasOll
: : » "l--,-- or 5_2 i'j Production - (Gross). . . | Injection . [@,, !,,l.....) ‘Legel Use* |  Production Reto
et 5 Nombee | '—T"f <fjsmms jsmee. e uer iy wer. ls wew 1o - MCE .. L2 Cu. Pt./BAL
TOTALS
o CERT!FICATE B )
gc.!.l:rx.s'h.\::lo';t . 1 declau .mder ‘penaities pn.cribod in Article 6036¢. R C.S., that Signatuxe G .
Plnu read carefully I am ‘puthorized to make this report, that this report was prepared Date " Title
by me or under my supervislon and direction, and that data and facts ) - <
stated thereln are true, correct, and complete, to the best of my Telephone Ao Coday ’

knowiedge.



GAS BANK

SUMMARY

Ges Bonk Belence
First of Menth
MCF

Total Gas
Preduction During Month
MCF MCPF

Totel Ges Injected -

" Totel Gas injection

Credit Utilized
MCF

Gos
Debit ) Cndl o(-)

kchcn

Gas Benk BDalence
End of Month

MCe

GAS EQUIVALENT WATER INJECTION BANK SUMMARY

Gas Equivelent
Bank Bal
Fiest of Month

aice

Totel Gas | ) T
. Totol Yoter B ) Equivalent | Gas !ulwhﬁ Gas Equivolent
Totel Weter - Injected Neot Water Gas Equivalont oj Credit (tilized Bank Chenge Benk Bolonce
Production During Month Injected Net Water Injecte This Month ‘IDQSI'(#») Credit(-) Endof Month
B8LS - BBLS _MCF MCF CF MCF

. BBLS

Woter Té Gas Equivalent Conversion Factor MCF/BBL.

AUTHOR:IZATION FOR CREDIT R S -
\ \ i . ( . N .
Gos to Lagal Use Gos In]-cﬂon Water Injection ’ : [ Bank
Order Ne. or Order No. or Otder No. or . | order Ne. or
Date of Lfﬂor Dote of Letter — ..} Date of Letter Dm of Letter

Name of plaat und/or cmnpression facilities (as reported on Fomi GP - 1 or PM - 1) from which the b-ms for your gns injecticn credit
is obtained.

Opérator . Plant Name _

REMARKS

*Gas diverted fo legal use as provided in Acticle 5008, Secr. 7, Reviced Civil Stotutes of Texas. .

INSTRUCT!ONS

Time and Place of ang One copy of this report shail be fi.led thh the Railroad Comm:sion at Aust!n Tens, no later thun the
25tk of thc mcmth tollowing the month covered by the report.  This due date will apply regardless’ of the date stated in ﬂeld rules or
orders mtbodzing net gag-oil ratio credit.

Ordér of the Report A separate report shall be filed by each operator for each field. Report the Ieases numerically by leuse number
"and the wells numerically by well aumber within each lease,

Well Number — Column 3 shall contain sixz position well designation as per RRC Schedule.

Wo" Number Limitations:

POSITION REQUIREMENT PURPOSE EXAMPLE

1 Alphabstic or Numeric ‘Tract des!Znation or high Well Number

2,3, 44 Numeric only Saslc Well Nurber

A
s Alphabetic only Replacement Well Code DR
e -3 —

6 - | Alphabetic only

l(th - Show month of actual production and injection,




CEH:cs-

D

LAw OFFICES

CLARENGE E.HINKLE HINKLE, BONDURANT, Cox & EATON ___TerewHoNE (s00) 822-8010
W. E.BONOURANT, JR. 800 HINKLE BUILDING é/JZ/"L— S / 77
_ LEWS C.COXUR. . g 7
PAUL W. EATON,JR. POST OFrFicE BOX IO
CONRAD £.COFRELD .
_ HAROLD L.HENSLEY, JR. RosweLrL, NEw MEXICO 88201
STUART D. SHANOR . MIDLAND,TEXAS OFFICE
C.D.MARTIN - February 4, 1974 52! MIDLANG TOWER
PAUL J. KELLY, JR. . (918) 883-4801 -
ANDREW ALLEN

B CERVZET
) PR -5 0ma ]

e
o LONSERVATION co;vM
Santa Fe

0il. Conservatlon Comm1351on

P.0. Box 2088
‘Santa Fe, " New Mex ico 87501

Gentlemen:

.. We enclose in tr1p1~cat10n appllcatlon of Atlantic
Rlchfleld for an increased project allowable in connection
with the Empire Abo Préssure Maintenance Project. This
involves an amendment to Order R-4545A. ) '

You will note that we have requested that th1s
matter be set for the examiner's hearing on February 27

- and Atlantic Richfield is partlcularly anxious that it be

included on that docket.

Yours sincerély,

(WK& /\BONDURANT,VCOX & EATON
» wl g
Y

Enc. :
cc: Duncan Holt
cc: Hugh Christianson

cc: Mr. Horace--Burton

DOCKET MAWED

AN ‘7)L
Qﬂiaww




BEFORE THE OIL CONSERVATION COMMISSION ﬂj“JE%Qﬁj

STATE OF NEW MEXICO FEB ~ 5 1Q74

~ OIL CONSERVATION c
APPLICATION OF ATLANTIC RICHFIELD Santa Fe comm

COMPANY FOR AN INCREASED PROJECT

ALLOWABLE FOR THE EMPIRE ABO PRESSURE /54

MAINTENANCE PROJECT.AS APPPOVED‘BY (S §f~)/7;7'
45 B

O . “"_Fox VOIDAGE
REPLACEMENT CREDIT FOR WATER INJECTED . |
INTO THE UNITIZED ABO RESERVOIR. i

<

0il COV ervtatlon COMJ.SS:LOII

P.0. Box. 2088
Santa Fe, New Mex1co 87501

Comes ‘Atlantic Rlchfleld Company, actlng by and through

i med attornevs,’and hereby makes appllcatlon for an
ncreased p. yject allowable for the ‘Empire Abo Pressure Maintenance

Projéct! as approved by Order R-4549 and amended by Order R-4549A,

for basing the gas injection incentive allowable on reinjection of

avallable residue gas, for esuabllshlng a gas bank for administrative

approval of water 1nject' n: ‘wells and for v01dagewrep]acement credit

for water lnjectea into “the: unltlzed Abo reserv01r._ Appllcant sSeeks

¢ 1CX e the ‘project allowable after commencement of ‘gas reinjection

from 40,192 barrels of oil per day to 40,555 barrels of cil per day.

In support of the above requests, appllcant respectfully shows-

, : l. That as a result of Case No. 5135 Order No. R~-4549A,
the Commission has on file tie latest plat show1ng ‘the boundaries ‘of
the originally proposed unit area and showing those tracts within and
without the present unitized project area.

2. The 0Oil Conservatlon Comm1551on of" the State S New
Mexico granted approval of the Empire Abc Unit Agreement by Order
‘R-4548 dated Junel5, 1973, and granted approval of the ARCO Empire Abo
Unit Pressure Malntenance Project by Order R-4549 ialso dated June 15,
1973, as subsequently amended by Order R-4549A dated January 15, 1974.

3. That Finding 7 of Orxder 'R-4549 llmlts productlon from the
project area as described in Finding 4 of the same order to the ‘average

i




reservoir voidage for the calendar year 1972 or 40,192 barrels of
oil per day, whichever is less, after gas 1njectxon has been achieved.

4. The allowable figure of "40, 192 barrels of oil per day
testitifed to at the hearlng of April 25, 1973 was based on certain
assumptions as to future size of the unltlzed project area.

-5, That four addltlonal tracts comprlslng 200. 13 acres and
containing four Abo producing wells, were committed to the Unit Agree-
ment after the original hearing date and Order R-45492 dated January
15, 1974 approves inclusion of these tracts in the Empire-Abo Unit
Pressure Maintenance Project. i

..-‘-l.—, “—>'

B G .:.ucu. -these- audL t..a.uucu. l..l.cu..tb were TOL ‘considered U"le
Pro;ect Area in ariving at the 40,192 barré¥s -of oil-“per day pro;ect
allowable provided for in Order No. R-4549,

- 7. Applicant requests ‘an 1ncrease above ‘the pr01ect allow-
able of 40,192 barrels of oil per day- prev1ously granted for the period
after gas injection to 40,555 barrels of oil per ‘day. - :

ihi 8. That Finding 8 of Order R-4549. grants additional allow-
able Up to 40,192 BOPD as an incentive for injection of produced gas
with the maximum incentive allowable based on relnjectlonof 70% of the
produced gas. .

9. That the actual amount of plant re51due gas avallable
for injéction is not a fixed percentage of the produced gas, but has -
var1ed,<and will continue to vary, with the season, extractive effi-
ciencies of the supplying gas plants, volume of lease fud required,
and other factors.

10. That appllcant, as unlt operator w1ll always endeavor
_to the-best of its. ab111ty to lnject all of the plant residue gas avail-
able for injection into the gas cap of the Unitized Abo Formatlon.

. . 11. Therefore, appllcant requests aas 1n1ect10n cr1ter1a be
stated as "all-available residue gas", rather than "70 percent of the
produced gas", as now stated in Order R-4549.,

12. That applicant wishes to protect both working and royalty
owners against loss of income from allowable penalty, which under Order
R-4549 could result from mechanical faillure, by the establishing of a
gas injection credit, or gas bank.

, 13. That such gas bank should provide all injection volumes
above 90% of available residue gas be considered as credit to be drawn
upon at any time injection volumes, due to mechanical failure, fall
below 90% of available residue gas, that the balancing p eiod shall be

TSI e T




i

on an annual basis, and that injection of 90% of available residue
gas shall enable the Unitized Project Area to achieve the. maximum

_gas injection incentive cil allowable.

14. That applicant requests Order R~4549, Rule No. 14,
be amended to authorize administrative approval of water injection
wells into the Abo formation. -

15, That order R-4549, Attachment "A", Equatlon 1, be
amended so0 as to give reservoir v01dage replacement credit fa water
‘injected 1nto the Unitized Abo formation.

l6. In the opinion of appllcant, said pres sure maintenance
progect, allowable increase, and other requests outlined in this

'»~app11catlon -are “in- the interest of conservation; Prchutlon of - was‘c;

the .protection of correlative rights, and will tend to promote  the
greatest ultimate recovery of oil and gas from that pation of the

Emplre Abo Pool covered by the project.

; 17. Appllcant requests that thls matter be set for. hearlng
at the examiner's hearing to be held on February 27, 1974. -

Respectfully submitted,

'Aftorneys ‘or Appllcant
P.O. Box 10
Roswell, New Mex1co 88201
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"CALLED BY THE OIL CONSERVATION

P e et

BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING

COMMISSION OF NEW MBX;CO FOR
THE PURPOSE OF CONSIDERING:

Ordey No. R-4549-B

APPLICATION OF ATLANTIC RICHFIELD
COMPANY FOR THE AMENDMENT OF ORDER
NO. R-4549, EDDY COUNTY, NEW MEXICO.

ORDER OF THE C

BY THE COMMISSION:

This cause came on for hearing at 9 a.m. on Fepryary 27 , 1974
at Santa Fe, New Mexico, before Examiner_ panjel S, Nutte e

NOW, on this 30th day of Aprll , 1974, the Com:.asion,'
a quorum being present, having considered the testimony, the record,
and the recommendations of the Examiner, and being fully adviled
in the’ pren;ses,

P

FINDS

+{X)* " That due punu.c notice having been given as > od by -
1aw, the Commission has jurisdiction of this cause and the subj'etk :
matter thersof. » R ;

(2) That the applicant, Atlantic Rlchfleld Conipany, is
‘the operator of the Empire-Abo Pressure Maintenance Project,

Empire-Abo Pool, Eddy County, New Mexico, which project was

authorized by Commission Order No. R-4549, and is governed by

operating rules included in said order a« WWM 4
Onder. o, L=4s49- A .




‘within the pr03ect area’and =15

..2_
Case No. 5177

Order Nc. R-4549-B : S

(3) That the applicant sceks the amendment of said Order
A‘-donaulklp
No. R—4549/:o include an increase in the maximum project allowable
from 40,192 barrels of oil per day ;o 40,555 barrels of oil per
day because of additional lands committed to the unit and partici-
pating in the project and to provide that the maximum project
allowable of 40,555 barrels of 011 per day would be achieved upon
1njectlon of “Qﬁ-pouceaﬁ—of all available resxdue gas" rather
than "70 pefcent of the produced gas," as now provided in the
project rules,. o
f4) ?ha#,thé ffpllcant further seeks the amen@ment of Order
No. R-4549, to include a provision for administrative approval
for water gnjeCtion wells and to include a‘reserVOif Voidége

replacement credit for water injegt ffinf the Abo formation

A
credlt "bank", against which 1n3ect10n credit could be ‘drawn in
order to maintain full allowables during such times that full gas
injection cannot be.maintéined because of injection plant shut-
downs or other mechanical problems.

(S) That the increase in maximum allowable for the Empire—'

Abo Pressure Maintenance Project from 40,192 barrels of oil per |

aay‘to 40,555 barrels of oil per day is justified inasmuch as ,} ‘;‘

thefbfi&éﬁal 40'192 barréls was based on numeric modelfstudiesw

of the reserv01r assumlng only those tracts actually commltted

to the unlt at the tlme of the orlglnal hearlng would part1c1pate,
that additional tracts have now been committed to the unit and
the maximum permissible allowable should therefore be increased
accordingly to 40,555 barrels of oil per day.

(6) That the aforesaid méﬁimum éll&w blé should bermade
available ead¥ upon injection oJ(al available residue gas rather
than upon injection of 70 percent of the produced gas as is ?
presently provided by Rule 3 of the Project Rules as promulgat;d

by Order No. R-4549, as amended by Order No. R-4549-A; that

'ééta lishment of a gas injectidn 1o

S T




Egge No. 5177

Order No. R-4549-B

"Available Residue Gas" should be defined as being all gas
produced from the unitized formation less plant shrinkage and
plant fuel and lease fuel required for operations;'th;t there
should bé a prohibition against the sale of gas from the project
except dhring emergency situations of temporary ngﬁgré.

(7) That in addition tc the administrative procedure
currently in effect pursuant to Order No. R-4549 for approval of
the injection of g¢as into the Abo formation without notice and
hearing, an administrative procedure should be adopted whereby
approval could be given for the injection of VwAatér into ages«'l«

formation within the project area without notice and hearing,

provided certain restriCtions'régafdfig~proiimity to,non*partiéigaA'f

"ting ‘tracts are observed.

(8) That ‘credit should be ailowed in the project'é
Reservoir Voidage Fofmula for water injected into the reservoif,
as well as for gas, as now provided. ’ | |

(9) That in order to allow féé the maintenance of full
allowables and full production schedules during such timgs;as
injecti¢h wéli failires, injection p1ant»Shutdowns, and other
temefgf? qugitizgsvzf unforeseen nature thch prevent thg.;
injection ogcéll available‘reéiaue gas, a provision should be

made in the project rules for the establishment of a system’

-for the édcumula}ion of, gas,injection credits which could be
B ' L)

applied in’ the , ﬁUJowéble" formula contained in Rule 4
of the project rules; that monthly gas injection credits which
may be accumulated should be limited to the volume of gas
injected which exceeds 95 percent of the residue gas available
for injection during any given month; and that the maximum
amount of gas injection credits which should be permitted to
accrue to the gas injection credit bank should be equal to 100
percent of the average of the total monthly injection volumes

for the previous three months, not including the month being

reported.
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Case No. 5177
Order No. R~4549-p

IT IS THEREFORE ORDERED:

(1) That Rule 3 of the Special Rules and Regulations for
the Empire-Abo Pressure Maintenance Project as promulgated by
Order No. R-4549, as amended by Order No. R-4549-A, is hereby
_amended to read in its entirety as follows:

"RULE 3. That the maximum daily project allowable

shall be an amount of oil which will result in

reservoir voidage no greater than the average daily
feservoir voidage inrthe projectyarea for calendar

year 1972 (56,513 reservoir barrels) or 33,000

" barrels of oil per day,’wﬁicﬁevér'is less, except
'thétiwhéfé‘injéctioh‘of’95 éércent4of all available
reSEdue §és is achieVEd,'ﬁhe-maiimum’daily project

| ail%wéﬁle»shall{be an améﬁﬁi’ofVQii which will result -
in reservoir voidage no greater than the average

daiiy reservoir voidége in the project area for

caléndar'year 1972 (56;513 reservoir barrels) or

40,555 barrels of oil pergday,-whichever is less."

the Empir;*Abo Pressure Maintenance Pfoject‘is hereby amended
Il to read in its entirety as follows: o o
RUT. £-upon commencemant of gas injedtion

and for as long thereafter as such‘injectibn cohtihués,
extra allowable in addition to the 33,000 barrels

per day described above may be assigned to the

project area, provided that such additional allowable

shall be based upon the proportibn of residue gas
available for injection which is actually injected
into the unitized formation and shall be computed

in accordance with the following formula:

(2) That Rule 4 of the Special Rukes ‘and Regulations foi -
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case No. 5177
Order No. R-4549-B

- e ity

-ndditional Allowable in - 39.76l>
Excess of 33,000 BOPD - MCF
gas inj. previous month x 10 . 4 +
residue gas avallable previous month
MCF gas inj. previous month x 10
MCF residue gas availlable previous month
QU

That the maximum add1t10nal allowable which may be earned

by gas 1njectlon shall be 7555 barrels per day. That th1s

max imum may be earned‘by the 1n3ect10n ‘of 95 percent of the

available residie gas into the unitized formation; that gas’

volumes in excess of said 95 percent which are injected into
the unitizéd formation shall be credited each month to a gas
injection bank account which shall be permitted to accrue such
gaS‘injection credits up to 100 percént of the average of the

total monthly injection volumes for *! _ three preVious'mohths,>

,not lncludlng the mOnth belng reported that durlng such . tlmes

as 1nject10n well fallures, injection plant shutdown and
other temporary condltlons of unforeseen~nature wh;ch Dreveﬁt, _

thd@njectlon of at leabt 95 percent of .the avallable residue

gas, said gas 1nject10n bank account may'be charged a sufflcleht )

volume to add to the actual volume Of 1nject10n_ach1eved to equal
95 percent of the available residue gas for the month. In the

event there are insufficient credits accrued to the gas injection

‘bank account to bring actual injection plus applied credits up

to 95 percént of available residue gas, production shall be
reduced to 33,000 barrels of oil per day plus the amount which
the actual ‘injection plus the accrued credits will actually

earn. Production beyond this amount shall be considered over-
production:and shall be compensated for by underproduction during

the following month.
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—amended to Yead in its entirety as follows:

for..+the Em

Eg;e No. 5177
Order No. R-4549-B

For the purpose of these rules, "Available Residue Gas"
shall be defined as being all gas produced from the unitized
formation less plant shrinkage, plant fuel, and lease fuel
required for operation of‘theklease.

No raw gas nbr plant residue gas attributable to the
project shall be sold or otherwise disposed of by any means
other tﬁan injection into the unitized formation except during
emergency situations of temporafy nature."

(3) That Rule 5 of the Special Rules and Regulations

for the Empire-Abo Pressure Maintenance Project is hereby

“RULEVS. Tﬂét all>ca1culations-of reéérvoir'voidage

shall be made in acébrdancélwith the formula set

forth in Attachment “A" to thié order entitled

"IMBIRE-2BO UNLE AREA-Reservoir Voidage Formula -

Gas and Water Injection Credit" utilizing the

reservoir and fluid data sét forth invAtfachment

"B" to this order entitled EMBiEE—ABO UNLE AREA-—

Table of Fluld Properﬁles.ﬂ‘ . L LTl f

(4) That Rule 14 of the Special Rules and gegﬁlation3~,
to:read in its entirety as follows:

"RULE 14. The Secretary-Director of the Commission is

herebyféﬁthofiZed to apprOVé such édditidn51 broducing

wells and gas injection and wager injectibn'weiis ét,

orthodox and unorthodox locations within tﬁe boundaries

of the ARCO Empire-Abo Unit Area és‘may be necessary

to complete an efficient production and injection

pattern, provided said wells are drilled no closer

than 660 feet to ﬁhe outer bouﬁdary of said unit

nor closer than 10 feet to any quarter-quarter

section or subdivision innel’boundary';zf provided

that no well shall be approved for gas injeétion when

A

such well is located closer than 1650 feet to a tract

which is not committed to the unit and on which is

|
1
;
j
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Case No. 5177
Order No. R-4549-B

located a well producing from the same common .

N bbb

source of supply. To obtain such approval, the
project operator shall file proper application
with the Commission, which appiicakion, if it seeks B ;
authorization to convert additional wells to injec- o

tion or to drill additional production or injection

wells shall include the followirg:

vy

(1) A plat identifying the lands committed

to the unit agreement and those lands not committed

to said agreeméﬁi,'ahd~sh0wing“the 16¢é€ion50f the

proposed well, all wells within the unit aréa, and

offset operators. v
(2) A schémati¢ drawing of the proposed well
which fully describes the casing, tubing, perforated

interval, and depth.

(3) A letter stating that all offset operators
to the proposed well have been furnished a complete — -

copy of the application and the date of notification.

}The:Secretaryibirecfbr may approve the‘prOPQSéd

well if, within 20 days after reéeivihg the applica-

“tion, no objection to the proposal is received. The
‘Secretary-Director may grant immediate approval,
provided waivers of objection are received from

all offset -operators."

(8) That jurisdiction of this cause is retained for the

entry of such further orders as the Commission may deem necessary.
DONE at Santa Fe, New Mexico, on the day and year herein-

above designated.




IMPIRE ABO UNIT ﬂREﬂ

Reservoir Voiddge Fomulaa—-éas OHJ Wa‘cr i’n.cc J-wn C'—reJ "—

Equation 1:

Vrvb = Qo Bo + (Rpn - Rs) Ba + [Q\Vp ~(Qwe + Qwi)|Bw

Where:
Vrvb = Reservoir voidage, bbls. per déy .
Qo = - 0il ‘Production rate Stock tank bbls. per day
Bo = o0il format1on volume factor (1), reservoir
volumetric bbls/stock tank bbl,
Rpn = Net producing gas-oil ratio,wMCF/S,T,B,O,
Rpo = Rp (1.0 - Gi )
- A e - i -
iy
Rp = producing g ‘s—oil ratio MCF/B) -
Gi = daily volume. of gas 1n3ected MCF/Day ,
Gp = daily volume of gas produced MCF/Day -
Rs = Solution gas-oil ratio (2), MCF/STBO
.Rg = Cas formation volume factor (3), RVB/MCF
Qwp = Water product1on rate, S.T.B.W./Day
Qwe = Aquifer water influx rate, S.T,B.W, /pay,; - determ1ned
' ‘from reservoir nu.meric model runs to" be 1950 BWPD
Qwi = Daily volume of ‘water 1n3ected S.T.B, W./Day

Bw = . Water formation volume factor, RVBW/STBW use 1.0

{i3,7(8),(3): “These values calculate~ from Table of Fluid

Properties,- Attachment "B",

BEFOR MMER NUPIER
OlL NSE V Tf{)N COM ‘
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‘t
- . EMPIRE ABO UNIT AREA
z Table of Fluid Properties ¢ Base-mdiedds—iy——0851)
Sieo--iOBﬂF-(§69‘~ o
| Piage = 15025 f"" ?b' -zza: psie T," ‘or:s(g' ‘)
P,(PSIA) ‘ (Rvno/srno) RVB/%cE (MCF/BBL) z
- 15.025 1.000 194.696 0 1.0
100 1.125 28.229 .180 .965 ,
200 : 1,163 13,749 ~.235 . .940
300 1.193 8.970 - .290 .920
400 « © 1,218 6.692 345 . 915
¢ [ S S e R L T 57235‘,,_,, LS. 393 ,,,,,,,, _4'395- el
600 . 1.263 -4.276 G445 ¢ 877
700 1.285 3.644 495 .872
800 ‘ : S1.3046 3.108 .540 .850
900 ‘ 1.325 2.746 ~ .585 .85
1000 - - 1.344 2:637 . .625 .833 .
1100 : 1.364 2.178 .675 - .819
1200 - 1.384 1.962 .725 805
1300 : 1.404 _ 1.790 .775 . .795
1400 1.425 1.649 .825 <789
1500 1.445 1.516 .875 17
1600 - : , 1.465 ’ 1.404 1925 -.768
1700 ' : - 1.485 1.304 975 . .758
1800 B - 1.505 1.220 1.025 .751
1900 e 1.525 1.147 1.075 745
2000 : 1.548 1.053 1.125 .720 -
+2100 - S 1.573 1.000 1.175 =~ 718
© 2200 1.597 0,953 1.225 717
2231 - 1.606 .93~ 1.250 716

Py = Reservoir average pressure at datum -2264' subsea, lbs/in? absolute.
B, = 0il formation volume factor, reservoir volumétric~bbléfstock taﬁk bbl.

= Gas formation volume factor, reservoir volumetric bbls/thousand std. cu.
ft.

R. = Solution Gas/0il Ratio, Thousand std. cu. ft/stock tank bbls. oil.

Z = Gas Compressibility Factor.

 ATTACHMENT “B"
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