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MR. STAMETS: ‘Call the next case, 5212,

MR. DERRYBERRY: . Case 5212, Application of Cities
Serv%ce 01l Company for Compulsory Pobling, Eddy County,
New1Mexico.

" MR. STAMETS: Call for appearances in this cése.

MR. KELLAHIN: If the Examiner plp#ég, for purposes
df takihg the testimony in this case, we would iike fo
consolidate Case 5212 aﬁd 5213,

| MR. STAMETS: Is there any objection to the

consolidation of these two cases?

Case Number 5212 and Case Number 5213 will be
s
. ”"E:\\ "/,4 ” - o R
consolidated. Would you please read Lhai casel

MR. DERRYBERRY: Case 5213, Application of Citles
Sgr?ice'si{'Company for a pressure maintenance project, Eddy
150unty, New Mexico.

MR. STAMETS: Are there any appearanées?

MR. HINKLE: Clarence Hinkle of Hinkle, Bondurant,
Cox and Eaton, appearing on behalf of Atlantic Richfleld.

MR. KELLAHIN: Tom Kellahin and Jason Kellahin,
Kellahin and Fox, Santa Fe, New Mexlico, appearing on behalf
of the applicant, Cities Service oil Coﬁpany.

MR. STAMETS: Are there any other appearances?

Would 2l) of the witnesses, bhoth for Atlantice Richfleld and
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Cities Service stand and be sworn, please?
(THEREUPON, the witnesses were sworn.)
MR. STAMETS:A'Wiiliyou please proceed.

E. H. LOWREY

called as a witness, having bteen first duly sworn, was

examined and testifisd as follows:

DIRECT EXAMINATION
BY MR. KELLAHIN: 3
| Q Would you pieaselsiéte your name and by whom you
are employed and in what cépacity?
A E.H. Lowre&, Cit#eg Service 0il Company, Midland,
Teias. I am a Reservoir E&giheer on the:regional scafrf.

Q Mr. Lowrey, havefyéu pravicusly testified before
this'Commiésion?and had yodr?Qualifiégtions as an expert
witness aééepted and made a @étter of record?

‘A Yes, sir, I have.

Q  Are you familiar;kiﬁh the racts surrounding the
matters §oﬁtained in the aﬁpéications in cases 5212 and 5213%

A Yes, I am, :

MR. KELLAHIN: If ﬁhe Examiner please, we tender
Mr. Lowrey as an expert.
MR. STAMETS: The witness's qualifications are

accepted,
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CASE 5212 & 5213

Q (Mr. Keilahin continuing.) Mr. Lowrey, will you
please refer to wﬁat has been marked as exhibit, Abﬁiicant
- éxhibit Number bné,;and would y6u explain briefly for the
benefit of the Exémine§ what Cities Service Oil'éompanyﬁis
seeking in thelr ;pplication 1ntapplication number‘5212?

A Cities Service is seeking approval of the unit

approximately three hundred and sixty-one acres of Federal
and State lands iﬁ'Townshipsil? and 18 SOuth,‘Rhnge 27fEast,
Empire Abo pool, Eddy County, New Mexico.

Q Brieflyi Mr. Lowrey, what is the purpose of this
‘particular unit agpeemerL“
| 7@ The purpose 1s to unitize this acreage for the
purpose of a>secohdary recovery pressure and maintenance
project unitizing four leases of six wells.

a "Has the form used for the unit agreement been
approved by the 011 Commission, USGS, and State Land Office?

A The form and content of the unit agreement has

and the State Lanﬁ Office as to form and content.
Q All right. Would you turn to Exhibit A in the
appendix of your unit agreement and identify what informatioy

is contained theﬁe?
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T et

lla portion of the south half of Seetion 35, Township 17 South,

CASE 5212 & 5213
LOWREY~DIRECT
A Exhibit A 18 a plat of the proposed unit area

showing approximately three hundred and sixty one acres,

Range 27 East, and a portion of the north half of Section 2,
18 South, 27 East, Eddy County. The current lease names
and the well numbers are noted as are the proposed tract
designations’ one through four.

Q Would you turn the page and refer to appendix
Exhibit B and explain briefly what that ébntains?

A Exhibit B to the unit agreement is a list of the

tracts involved. The descrintion ‘of the land. The number: .

of acres. I have listed the basic royalty ownership, lessee
of record, overriding royaltles, working interest owner and

percentage,

I note that tracts one and two are Federal tracts, -

comprising 280 acres. Three and four are both State tracts
with 81;06‘acres;
Cities Service 01l Compény holds 100 per cent
working interest in all four tracts.
Q Mr. Lowrey, are you aware of what percentage of
the overriding royalty interest that have ratified the
agreement? |

A The working interest has been signed in the acreagg
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CASE 5212 & 5213
LOWREY-DIRECT | ; " Page.... 5
but the overriéing royaity gnd%royalty 1ntere§ts have not
been signed. |

@  Please refer to appe;dix Exhibit Number‘c_and
explain what 1t is.

_ﬂ Exhibit C to the unit agreement lists the tract
numbers and the unit participa&ion per cent. The Federal
tracts, tracts one and two, tobal 55.1075 per cént and the
two State tracts, tracts thréefand four. total 44,8925 per
cent, | |

Q | Mr. Lowrey, is the f§rm of the unit agreement
essentially’thé same as the unét»agreements that have
previously béééAapprovéd b& éhé 01l Conservatioh Coﬁﬁiﬁsionf

A Yes,; 'we tled fhis unit agreement as closely as

we could to other unit agfeemeéts and have taken 1t basically

from the unit agreement concerning the Arco Empire Abo Unit

which borders fhis unit:to the%south.

Q Please refer to what%has been marked as Applicant's
Exhibi¢ NumberéTwo, and in relétion to this exhibit in all
of its composite parts, Mr. Loérey, will you identify it and
then explain bfiefly what the ébplicant is seeking in Case
Number 52137 |

A This exhibit is a short engineering study of the

Empire Abo pool, Eddy County, New Mexico.
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CASE 5212 & 5213
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§ - _‘ Cése 5213, Citles Service Oil Company seeks
authority to institute a pressure maintenance prQJeot on .t
1ts Citgo Empire Abo Unit, Eddy County, New Mexico, by the
injection of gas into the Abo formation through}a‘well to be

drilled at ah unorthodox location, nine hundrod and ninety

feet from the south line and twenty-six thirty-five feet

from the ¢ast line of Section 35, Township i? South, Range _21

- ‘ 27 East. Applicant furtheér seeks the establishment of !

special rules for sai&}pressure maintenance project 1nclﬁd1né”;%4
a provisibn for the opération of the prOJecf ﬁnéer a net é
GOR rule and the establishment of a gas inJectibn credit banﬁ;'j

Q Referring how to Exhibit Number Two, willl you | 8
please identify it further apd explaiﬁ what information it
cohtains?

A This engineering study is based primarily on two
previous studies. One, entitled the Empire Abo Field
Engineering Subcommittee Study, Phase 1, August, 1968,

The other study entitled the Fleld Management Study, Abo

Reservoir, Empire Abo Field, Eddy County, New México, dated

October Two, 1970.
Q Was this particular engineering report either
prepared by you directly or under your direction and,superviT

- sion?
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CASE 5212 & 5213
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A Yes, sir, it was.

Q Please continue. N

A Begihning ﬁithAfhe f%eld‘histofy, the Empire Abo
Pool is located a§pr§x1mate1y eight miles south of Artesia,
New Mexico. It was discovered in November, 1957, and hasA
been déveloﬁed on forty-acre spacing.

The production from this field is a dolomitized

carbonate reef of Permian age and the structure tends north-

east by southwest, ‘ ;
| The’prodaciﬁg method:has”been"primaril§ flﬁid
expansion with a small assist from water influx.

The iield contains approximately 8,923 productive
acres and the original oil in plhce}has been estimated at
466.7 million barrels. |

A major portion of the‘fieid was unitized in 1973.

The unit became effective October One, 1973, under order

numberiRﬁ5h9 and was‘de31gnated‘the Arco Empire Abo Unit
Pressufe Maintenanée-ProJect. The objective of‘the Empire Al
Unit is to increase recovery by conserving reservoir energy
and to maintain pressure by injecting residue gas.

Citlies Service 01l Company is an unsigned partici-
pant in the Empire Abo Unit by virtue of elther a working

interest or an overriding royalty interest in the following
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‘'showed a total primary reserve of 609,954 barrels as of

‘Pool for the purpose of a supplemental recovery process by

| CASE 5212 & 5213
LownEY-ﬁif;ééT o pagg ....... 5 5 -
tracts: Tracts five, three, thirty, thirty-nine; thirty-
five, and seventy-three.

Cities Service 01l Company operates four 100 per
cent leases in the fleld which are not committed to the
unit. These leases were noticohmitted becaubefthe reserve
nunbers assigned to the tract in the engineering study were
not corrélative to producing'history. The foliOW1ng tabula-

tion illustrate¢s the problem. The October, 1950; study

January One, 1971. During the following threeyears, 716,079

barrels were produced. These four leaaes avergged a total
of 568 barrels per day during January, 1§7H.

So, noﬁingjpn the tabulétion, and stér@ing Jénuary
One, 1971, with the reserves assigned to thesejléases and
follow-through with production figures, you see on the bottoT
line the negative figure of 106 thousand barrels of oil is
ﬁhekréser;é figure as of 1/1/74, béSéd on Arco?sistudy as of
1/1/71.

So, Cities Service proposes the formation of a

royalty unit composed of these four leases in the Empire Abo

returning produced gas to the reservoir.

Our studies indicate that oil recovery from these
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CASE 5212 & 5213
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féﬁr leages couid be increased by approximately 272 thous&n¢
barrels by unitizing and injecting éas pradﬁced over the
[[pool 1imit of 2,000 eubic foot per barrel with credit for
injected gas applied against the producing gas-dil ratio.

Gas injection will cease in the sixteenth year to
coineide with operations in the Eﬁbire Abo ﬁnit. |

It 18 requested that oil and gﬁa'ﬁroduction be
reported on a‘unit basis with full transfer privilegea to
permit the most efficient use of reservoir énergy.

Approval is requested to drill a gas-injection well
to be located 990 feet from the south line and 2640 feet
from the east line of Section 35,’TowﬁSh1p“i7 South, Range
27 East, Eddy County, New Mexico. This location conforms to
Order Number RUS5U9 applicable to the adjaceht Empire Abo Unit

Our objective is to inject gas into the tdp of

el avi_ M. __ a8 .. _ PR |
T ARUO 101V AOll diia Prrou

wce the unit wells ©r
the o0il column.
Q At this point, Mr, Lowrey, is it also Cities

Service's intention to seek an administrative procedure

whereby other gas injection wells may be approved without

hearing?
A Yes.
Q For the Examiner's information here, the advertise-
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-CASE 5212 & 5213
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ﬁent in Case 5213 notes a location of 990 fiom the south line
and 2635 ffom thé eéét line. The appl;cation wé tendered had
2640 feet from the east line.

A I think the offset of five feet was the offset of
a line. | |

Q Please continue.

A The suggested tract participétionbis based on the
following:

The ratio of gas production frem each tract to the

total of all tracts during the period ﬁebruary’bﬁe,'i973, to |

July Thirty-one, 1973.

The raf;o of gross acre feet underlying each tfact
to the total of all tractsfis‘déterminédfby the:Empife Abo
Field Engineering Subcommittee and shown in the report dated
August, 1968.

The ratio of o011l produced from each tract {o the

~_

otal from all tfacts during the perilod February One, 1973
to July Thirty-one, 1973.

The ratio of original oil in place under each traét

to the total in all tracts as reported in the Fleld Manageme:nt

Study, Empire Abo Fileld, dated October the second, 1970.
The ratlc of oil and gas revenue from each tract

to the total from all tracts during the period February One,
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CASE 5212 & 5213
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1973 to July Thirty-one, 1973.

Tract participation 1is thé sum;of‘lo per cent of
A, wbiéh is the ratic of gas producﬁioﬁ blus .225 of tﬁe{
remainder, B, C, D, and &, as-I have Just read.

There will be only one phase o£ unit participafion.
The traﬁt nuﬁbers; lease namgs and traét‘participation afe
detalled in Table Numbey Six,

On’pgge‘six,'we see the tracts listed in numerical
order and their tract pérticipation.» éné; the Federal ffactj
total 55.1075 per cent and the State‘tfahts 44,8925 per cent.

Table One is ajﬁapﬁlation of‘cérﬁain pertinent |
data on the proposed Citgo Empire Abo Unit. It is self-
explanatory. |

Tablé Two, there are the'eéoﬁo%ic parameters'of
0il price, gas price, taxes and 1nvestﬁehts used to make.
the economies. | j

Table Three 1is the summary~of Ehe economics that I
ran. In summary, again, the gross oil?p}oductidn shows an
increase of 272,000. The gross gas h,ﬁhé mmef. And we éan
see the net cash production increasing by 2,885,000 dollars
over a twenty-five year life.

Table Four is the estimated future production

schedule for the proposed Citgo Empire’Abo Unit listing oil
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production, gas production in millions of’barrels, gas injecH

tion, mmcr per year, qnd‘gas sales in mmcf per year:
Q Pléase cqnéidue.

A Table Fi#ebis merely the tabulation of certain well
data on each of the six wells in the propdsed unit. All-
deﬁths are subsea and also included is a test on each well
including the date‘aﬁd 01l and the gas-o0il ratio.

| Tablé Nﬁmbér Six we referred to earlier and is a
parameter table of each of the parameters%used in-the
suggested participétion table in the Citgo Empire Abo Unit,
and 1t 1s self-explanatory. |

Exhibit A 1s an engineering study and shows the
map of the proposed area with thé proﬁosed injection well
notéd on tract one of the current Russell "C".

The south and east unit boundaries border in part
on the Arco Empire Abo Unit.

Exhibit é is merely a location ﬁlat showing the
location of the proposed unit to the Arco Empire Abo Unit.

Exhibit ¢ is the Gross Reef Isopach of the oil
column takeh from the englineering subcommittee study, August,
1968, as a porﬁion of the Smpire Avo Field, Eddy County.
Alsc noted in Section 35 is the location of the cross-

section of AA Prime which 1is also a part of this study, east-

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. {S05) 982-0336




lldecrease and will continue to do so. The oil rate 1s in

CASE 5212 & 5213
LOWREY¥DIRECT ) &%@"mw1§mmmmm
west cross-section thrgugh the Russell and Magruder leases,
Exhibit E is the performanceAhistory ot the
proposed Citgo Empire 2bo area. Qulte obViousiy the gas-

oil ratlo is increasing and consequently the oil rate will

barrels per day and the gas-o0ll ratio 1s in standard cuble
feet per barrel.

| Exhibit F as I have previously mentioned is a
cross-section of AA Prime'runhing east-west through Cities
Service Magruder fourteen and to'RuSSell”Numbef"hine and
ten and endiﬁg at Cities Service number thirteen.

Noted at the top -—- of the top of the reef is the
original gas-oil contact and at the base of the reef as
determined by the previous studies. Also indicated are the
prorated lntervals on each of these four wells.,

) Please refer to what has been’marked as Applicant'i
Exhibit Three and in using this exhibit expiain for us how
you propose to operate the gas bank account.

A Exhibit Three is the proposed'working for a gas
bank account, Citgo Empire Abo Unit, Eddy County. Hew Mexleco,
and states or it is suzgested that the volume of injected
gas over and above §0 per cent of the avallable gas shall

be credited to the gas bank account each month and carried
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cumulatively forward. |
The accumulated gas bank may Ee applied to thé
1hjection volume during any future montﬁ‘iniwhich less than
90 pe?‘cént of the available gés is 1n}ééted.

The gas bank balance shall not_exceed a maximum

(a0 o

of the average monthly total injection §6lumes for the .
previous three months not including theéﬁoﬁih being rebbrtedq

Available gas shall be defined as total produced
gas less fuel,requirements less the casiﬁg:head gas gilowab1%  :%

authorized by the pool rules.

I have tabulated a fifteen mdéth period according
to this"§r6ﬁéséﬁ“waﬁihé’és"iﬁ"éiéﬁﬁié;éié”Bahk'acéﬁﬁﬁiation.
- | | - _ Under column one I haverlistedfthe produced gaé.

A i‘ Column two, the fuel gas. Column three, the gas limit for

2,000 cublic feet for top allowable barfél. Column four 1is

2]
4]
O
¢
Ei

or avalillable gas which is thefpfodueed gasiless
the fuel gas less thé gas limits.: Colu@ﬁ five, I have listed
90 per cent of column four and 80 per Cént of the available
gas. In column six I have listed gas igjected. In |
column seven is the bank change. Columﬁ eight is the

accunulative bank account and column niﬁe, I have listed

what would be the bank linit or the maxihum the gas bank'

could be.
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Hlto columns seven, eight and nine to illustrate what might

|| happen in the 1njection work detail for reasons of mechanicall

CASE 5212 & 5213
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Page......tY .
I Just used essentially random numbers. These are

not production or injection figures but shows vhat happens

fallure or‘inJection problémS‘or problems with the cOmﬁres;
sion facilities or something of this nafure.-

; | The thirteenth ménth the gas bank account itself
gets down to 410 mief due toﬂproblems starting in the ninth
month and that the gas bank 1limit is always the average of
the previous three months inj%ctibn volume, of course not
counting the month Ehat we- are reporting. ‘

I think that this method of accounting for the_gas

bank will allow, except in'cases of extreme amounts of down | |

time or losing injection level or something of this nature,
the bank account itself will never be zéro. Never actually
go to zero but will accumulate so there is a limit on it
56 it doesn't accumuiate to astronomical AuUmbETs.
Q ¥r. Lowrey, is tEis;plgn you proposed essentially

the same a8 the one proposéd by Arco? |

A The one that I am §r6posing 1s essertially the
same as we suggested that ﬁrco use and the order has not
been written to my knowledge.

Q How does this differ from the Arco propoesal?

i
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CASE 5212 & 5213
LOWREY~DIRRCT | | | Page.. 19
A The difference in this wording in this sugggépé@i ;
gas bank and the one that we proposed in the gas bank in 1
the Arco's Empire Abo Unit 1is mainly the definitlon of
avallable gas. We are defining available gas as ﬁhe\tdtal
gas préduced, less the fuel requirements required on the
lease with the casing head gas allowable whiéh is'currently
Jlin effect fér the pool. |
Now, if I am not mistaken the Arco proposa; or
'suggésted wérdiﬁg'fof theirs, 1f the available gas was
listed as all of the available‘residue less fuel requirements
from the plant. So, they are sending all of their gas to
the plant and taking back residue gas to be irjected back |
in the Empire Abo Field as éppOSed to our injection of
produced ga§ or wet gas. |
Q Are there any differences between your proposal
and the Arco proposal in regards to balancing pf the gas
bank account? |
A Yes. Atlantic -- let me think a minute -~ the
Atlantic proposal was to credit to the gas bank 90 per-ﬁent
and anything over, any injfection over 90 per cent of the
avallable residue. | |
Our proposal is that anything that we inject over

90 per cent of what is available will go into the gas bank
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account. : o .

Their proposal did nét’limit the max*mum that the
gas bank could accumulate where ours does. They pronose to
zero the bank account itself at the end of the twelve-month
period; where we do not..

q Do‘you have anything else that you wéuld like to
add, Mr. Lowrey? . |

A Yes. ~The performance history of ﬁhiéiarea shows
an 1ncrease in gas-o0il ratio accoﬁﬁénied by a,ééereasing 611
rate. |

With this in mind and considefing thérproposed
method'of—operation>in the adjoining Empire Ab%lUnit, we
feel that the proposal for the Citgo unit is prudent.

In short, we propose to unitiZe‘theséirour leases
into a gas 1nJection well and inject produced gas that we
are not allowed to sell and transfer allowables to optimizo
the o0il production thereby increasing recoveryéand the cash
production, ‘

Injection of the portion of the prodﬁced gas will
conserve reservoir energy and possibly delay or eliminate the
need for artificial 1ift in this area.

We request to unitize these leases and operate with

full transfer privileges, We also request permission to dril
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| .CASE 5212 & 5213
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a well to be locaged 990 from the south 11ne“ﬁnd"26u0ffrom
the east line of Section 35, Township 17 South, and Range -
27 East, " |

We further ask that a gas bank account be set up
to allow continued production in the event of meehanicai
a1rridilties with the injection system. |

We have need of as much flexibility as possgible
bebauie any mechanical problem ﬁﬁichjdevelop with the |
compressors or the injection well will result in losing a
laigeéportion ir not”all of our inJecﬁion-capaC1ty. The
reéson for this will be that there'wili be only one injection
weil ﬁnd we propose to install two injection compressors and
if one compressor goes down we have lost 50 per cent of
our cébacity and if the injection wéll is off we héve lost
100 per cent of that. |

d - In your opinion, Mr. Lowrey, will the approval of :
your épplication in ééses Number 5212 and 5213 be in the
best intergsts of conservatioh, prevent waste, and protect
the correlative rights of othefs?
A Yes, sir, I do.
T MR. KELLAHIN: If the Commissioner please, we move
the introduction of Exhibits One, Two and Three.

MR. STAMETS: Are there any objections to the
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1ntroduction of these exhibits? They will be so admitted.
MR, KELLAHIN: That concludes;our direct examination;??
MR. STAMETS: Are there any questionas of this wit-
ness?

MR. HINKLE: Yes, I have a few.

CROSS EXAMINATION

BY MR. HINKLE: | s
Q@ I take it from the information which is portrayed '
here on your Exhibit Number Two, the plats which are attachedq

~showing the top of the reef and the Isopach mAp and all

that there is no question but what this proposed area is
a part of the Empire Abo Pool, is that correct? There is
no queatioﬁ about that?
A No.-
Q Now, on your Exhibit Two, :pferring,to:Taﬁle“Ohe,
you have indicated original oil in place is 4,449,530 barrels. .
You>have also shown the accumulative oil as 6!
x/1/74 18 2,665,270.
MR.;STAMETS: What page are you on? :;
MR. HINKLE: There is no page, it is just Table ;

Number One.

MR_ STAMETS: Okay, I've got it.

_ Q (Mr. Hinkle continuing.) And the remaining reserves

S
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to 1/1/74 1s 1,184,147,

Now,=1sn'£ it true*that if you add the accumulative
oil and the remaining reserves and divide it by thé original
oll in place it would give you anéioipated fecovery?~ |

Y Percenﬁégé, as}a percentage, ye;,

Q And what would that amount to?

A I don't have that number readily available but we
can just look at the numbers and see that 1t is going to be
high. You will also note that there is an asterisk after theﬂ
o1l in place and this was ﬁaﬁen tromrfhe F1eéld Ménégement
Study Abo Reservoir and we talked about that before.

' Q  The pergen;ége as calculated out,’isn't 1t true
that it 13 about 86.56 per cent?

A I will take your word for it. It is going to be
3,840,000 over 4.4, So 1t is going to high recpiefy;

Q I believe you said that this répbrt was made up
from the engineering studies in connéétioﬁ with the Empiré
Abo study?

A Certain data was taken from that, yes.

Q Now, that eStimated did it not that on the whole
Empire Abo there would be about 53 per zent recovery, is that
cight?

A I don't recall what the numbexr was.
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CASE 5212 & 5213
LOWREY-CROSS
| Q  Well, I belleve there 1s a record in that case and
it show3'53’§er cent. -

A % Well,‘if that's what 1t shows, the stu&y shows,
[that's fine. |

Q Now, if that is true their estimate of 53 per cent
and your:estimage of 86.6 per cent, where is the additional
oil comiﬁg from? | A

A  VWell, I think this points up the difference in the
prdb;em in the first place. Th§%609,006‘£hat tﬁey'séid was
primary feserves under the 1ease§and the fact that we have'
produced a 100,000 more barrels éhan théy said was there
|on our primsry reserves. Now, you can take the other numbers|
in thosefstudies and the work that was decne before and ques~
tion theﬁ also as tc¢ which humbeﬁ is right. |

It is dbubtful in my hind, but I am sure there is
oil left%there since we have proéucéd a 100,000 more than
they sald was left. |

Q@  Now, have you made a study of the effect of the
proposedéCitgo pressuré‘maintenahce project as you proposed
to operate it on the ultimate reéovery of 01l from the whole
Empire Abo Fileld?

A No, sir, I have not.

Q Now, have you made any calculation as to the barrel
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CASE 5212 & 5213
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of reservolr space whlch wlil be avoided by your proposed
pressure maintenance project as compared to your current
pperaticn of the wellsfyou propose ﬁo include in the upit?
A Would you réad that again, please?
Q H#ve you made‘any*calculations;as to the barrels |

of reservoir space which will be avoided by your proposed

pressure maintenance pbojedt as compared to current operatior

“_6: the wells you propose to include in the unit?

' In other words, the space you are going to avoid

is going to be more or is it going to be less by this unit?

1ife of the project, about 252,000 barrels.

Q@  You have no actual figures on that? You jJust know.

that 1t will be more and that's all?

A Yes, I know that it will be more by at least

252‘stock tank barrels. But the operation -~ the difference|

in the operation'will be the production of the oil beeéuse

we are already allowed to sell 2,000 cubic feet per top

‘allowable barrel and plan to inject the rest of it. The

voildage or the life of the project will be the additlonal
611 recovered.,
Q The 2,000 to 1 that you are allowed to top will be

the difference?
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' already allowed to sell the 2,000 to 1.

‘over this 2,000.

CASE 5212 & 5213
LOWREY-CROSS o bage.... 26
A No, the difference in the voidage is going to be

the oil production because there 18 no difference. We are

If this is unitized and we 1nJect gas, we will

re-inject anything over that so there really 1s no difference

in the gas prcduction‘because we are re-injecting anythihg

I do not have the voldage calculations.

Q . Now, have you made & study of the volumes of gas,
both the free gas and gas 1h solution now in place in the
Abo formation underlying the proposed Citge unit'aréa?

A I have been through those c&lgélations. I don't
have any of those numbers with me, no, )

Q You don't know or ‘ean't testiry as to the volume
of gas in place, now in place, under the proposed unit, in

billions of feet?

A No, I do not have a gas in place number currently, |

no. So I can't testify to that, any gas in place.

Q You testified that the prOpdsed unit area is a
part of the Fmpire Abo Pool or field?

A That's right.

Q Now, in your opirnion is theﬁe a communication be-

tween the Empire -~ what is now the Empire Abo Unit and what
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CASE 5212 & 5213

LOWREY~CROSS | ; page... 2T
would be 1nrthe Citgo un;ﬁ?

| A Yes., . _

Q What do you consider thé life of this pressure

maintenance unit? You have 1ndic5ted sixteen years here,

but I think in the Empire Abo Un1§ theyrare figuring ten

to twelve. Which do you think is'correct?

A Unless I am mistaken, Iétook -
I mean, to where gas blowdown starts,
Or injection stéps?

Yes.

> & P& P

If‘I am not mistakgh’thé last 1nformation I had
on the Citgo Empire Abo -- I meﬁn;the Arco Empire Abo Unit,
wis about the same -~ was éhé same time I used in here
to start blowdown which is in 198@ or that would: be thirteen
or fourteen*years. f i

So, obviously wevare'going to stop injecting gas
at the same time the offsetting unit stops injecting gas.

2} Now, referring back to §our Exhibit Number Two and
Table Number Four, does this show the amount of gas you
ezpéct to sell during the pre-blo%down phase of your unilt
operation? |

A The last column, Gas Sales, is in mmef per year of

gas sales,
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Q The first sixteen years would show a total of what,

in sales?

A Well, I could multiply it out for you. It 1s

sixteen times 621.96.

Q ‘And that would be about 9.3 billion cubic feet of

‘gaé?
i A Approximatély.
Q And you say you have nc éétimate now of the gas.
in plaée?

A, No, sir, not with me I don't,

qQ Now, you propose to sell the gas which you produce
. : at a ratio of 2,000 to 1l and that amounts to about 1711 mef
ber day? o

A That's right,

Q Now, if that-is:the case, 1s 1t reascnable to esti-
mate that you will pfobably produce in additioﬁ}to’the 1711,
3300 mef per day on the average. -

A Depending on what the producing raﬁio is.

Q Do you think>that is a reésonable estimate?

A Yes, at the start of the project that is probably

correct.

Q Is it also reasonable to anticipate that there will]

—_libe about 10 per ecent of that that will be lost one way or

P
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another_pr consumedfwhichvwould be ﬁbout aﬁéfhe; 530‘mét'$ )
per day that would be ioat or consumed in‘conhection with
operations susch as used for heater ﬁfeaters, compréssors;
shrinkage due to 1iquid knockout and so forth?

A. ° There will be some fuel usage, yes. As far as
what theipercentage; the numﬁer you gave me, I don't know.
There will be shrinkage. N‘éw; what ‘other losses there will
be I can't say. But there will be fuel usage on the lease
which wefarevuging‘ﬁéﬁ, - »

] Now, you take this 1711 mefl per day plus this'

330 feet you mentioned per day. |
A No, you mentioned 1%, I dan't.
Q  Well, I might have, but you said that that was
probably reasonable -~ that would tdtal 2;041 mcf#per day
which 15 not going to be returned to the resérvolis. IQ

that rj.ght? » |

A That's right.

Q  Now, if you take that, and that is on a daily
basis, and if you take that for a yéar that would.amcunt to:
744 billion meffs of gas per year, would it not?

A Approximately. |

Q Now, if we assume that the 1life of the project is

twelve years, based upon the 744 million mef per year, this
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[would amount to approximately 8.9 billion cubéc‘feet, would
it not? i ‘
A That is correct. If you multiply t;elvé times Thi,

you get approxiﬁately 8.9, %

Q And that gas would not have been re?urned to the
reservoir? | i

A That is correct. :

Q Now, yqu‘propose"to sell agcording io youivtesti-
mony here during that time approximately 9.3 gillion cubiec

o e B o g A e
vile I'eBCi'YVULal

[}

. | TN L K P PR s o - e e
0.9 pillion cubic feet that will

feet. You are not going to -- anyway, there %ill‘be about
€O Dack %

A over a fiftéen year period at 6.2 m?llion per year,
yes. , .

Q4 And you have testified that you do hot know how
much or you have not calculated the volume of%gas in place?

A No, sir, I do not have those with m;.

Q All right. Can you make an estimat? as to the
gas in place under your proposed Ciégo unit? §In your opinion

is the 8.9 billion not going back in the rese}voir, more or

less than the gas in rlace at the present timé?

guesnes about how much gas is in place.

Q Now, is 1t true that under the Empire Abo Unit

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

A Without numbers with me I am not going to make any

£
SRR PR
e




PN

CASE 5212 & 5213

LOWREY~CROS$ Page.. . 3% .
gnder their proposed plén'of,operabion they will have the
injection wells, gas injection wells, located approximately
one mile east and one mile west of the Citgo unit?-

A Yes; they are supposedly éiong the north side of :
the unit, that 1s correct. |

Q Now, Mr. Lowrey, I believe you have testified tha#
iﬁ your opinion the approval of this special maintenance
project wouid be in the interest of conservation and would
proteet the dorrélaﬁive‘r;ghts?

A Yes.

Q How, 1in your épinIOn, would this protect correla-
five rights? ; | ,

A, Well, I think the area in question on the north
edgevqf the Empire Abo Field must be operated in cqﬁpetitio;
with the Arco Empire Abo Unit. Since théy are injeéting ga?
in the top of the strucﬁure, maintains pressure, and since
they are tranéterring allowables so they can produce their .

loweat gas-o0ll ratio well and conserving reservoir energy

and increasing their oll recovery rate and hoperully accumu~-

lated recovery, I think we have to at least have to be

operating in competition with them.
T don't think we can allow our leases to sit there

with gas injection offsetting them and eventually gassed out
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b& an qfféetting“gaé injection weli without doing something

Jand undoubtedly part of it will drain from our leases onto

_CASE 5212 & 5213
LOWREY-CROSS age.. 32
to compete with them.

Sc, we have to have some kind of regulations to‘
allow us to compete in some manner with tﬁe Atlantic unit
ofrsetting 1t. #

If we do not, then I am fairly certain in the
future that the orfsetting 1nJection will get to the Cities
Service leases ariG we are going to have nothing but. gas

production there and the oil production will rapidly decrease o

the Arco Empire Abo,

Q Well, yquﬁknow do you not, that under the regula-
tions that govern the Empire Abo Unit that%they are required
to re-inject all produced gas excépt that which is unavoidablr
lost back in the unit? : |

A No. If I am not mistaken they 1ﬁjedt all of the
residue gas coming back from the plant, produced gas after
shrinkage.

Q Now, on the other hand you propose to sell all of
the gas that can be produced at 2,000 to 1:ratio. Now; why
isn't Cities Service willing to re-inject that like Arco
back into the area?

A Well, because in studying the area and very simply,
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the economics say that thié is the best method, economically,

and reserve-wise for us to operate.

Q Doesn't this givé an unfair advantage to Cities
";?f : S . {Service 1n this case?
;fgﬁ o ‘A Well, 1 supposé if you wanted to -~ there is that

differerice that we are'prcéosing to sell and we are selling

el a4 o

right now and can continue to 'sell.
Q Do you think thaé that protects correlative rights? -
A ‘Well, the order is él:eady written and you can't
change the order now and Wé are allowed to sell 2,000 top
allowable barrels. I don'f feel that whatever 1s done the
2,006 to 1 per fép,aiiowabie Barrels that the rules say that
we are allowed to produce éndésell right now is going to ; é
hurt the large unit orrsetéiné us'very'muéh in any shape or
forh. But I can't srgue tﬁatfthere is that difference and

we are selling gas and they are not.

G Have you filed a%prdposed plan of operation with
the USGS for this unit?
A Yes, we have preiiminary approval from them -~
they have been filed with #he'state Land Commlssion.
&  But not with USGS?
MR. KELLAHIN: Méy we go off the record a moment?

— MR. STAMETS: Yes.
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(THEREUPON, €he hearing was in recess.)
MR, STAMETS: You may continue.

A  The answer to your question, thé>p1an of'operation

has not been sent to the USGS. |
’”Q And it has not been approved by the USGS?

A No, we ﬁaVe'not;had approval from either one. But
they have been notified and we have discussed with them and
‘the engineering studies have been sent to thém and the plan -
of operation has been subﬁitted to the Land Cﬁmﬁissioner. |

MR. HIF&LE: That's all of our cross examination.
fTﬁE’WITﬂEssé There 1z one other note that I would
like to make if I may. The previous testimony before the

Cogmission, I think Atlantic testified that their shrinkage

through the plant would be in the neighborhood of 32 per cenf.

So that the residge coming back to them was approximately

68 per cent of the produced gas. We feel that our operation
will be more flexible in this sense in that we have proposed
to‘inject produced gas and therefore are not tied to the
gasoline plant and are not dependent on a long distribution
syatem or anything like this. We have eliminﬁted onec of the
areas of possible problems.

REDIRECT EXAMINATION

BY MR. KELLAHIN:
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Q@ _ Mr. Lowrey, there are two points I wanted to

reitefate. One, was concerning the reservoir voidage.

Would

the reservoir voidage under your proposed plan of dperationb

exceed that authorized by existing pool rules?

A I don't know whether the pool rules say anything

about what the voldage should be. Our gas voldage will not

exceed what we are already authorized.

" Q That is what I meant to say. That's all of the

questionz I have.

CROSS EXAMINATION

BY MR, STAMETS:

qQ Mr. Lowrey, the unit oil allowable that you.are

Seeking would be a top oll allowable for the Empire Abo

Pool for each of the six wells?

A I am sorry, would you ask the question again,
please?

Q You are seeking an allowable for the unit, is
correct?

A Yes.

Q And is the allowable that you are seeking for
unit the sum of a top allowable assigned to each of the
existing wells?

A I suppose that would be the maximum allowable
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could be, yes. e

Q Ahd of course this would bé the maximum which would

dépend on the volume of gas re-injected?

A Yes, that's right. It would simply be tied to gas| -

production and 1njécﬁion’for 0il allowable which essentially
13 the way it .1s now. Wevare allowed to sell 2,006 for top
aiiowable barrel so the oil allowable is tied to gas produé-
tion. | |

Q Okay. Do you propose that there be an allowable
transfer beﬁween the wells in the préliminar& dtage where
you are injecting no gas?

A Yes, this would be the 1deal situation for us.

Q What allowable would we be talking about at this

time? Would we be talking about the calculated maximum

allowable which could be assigned these wells with the 2,000
to 1l GOR factor being assigned on a unit operation basis'
rather than on a well basis?

A If the transfer privileges are granted the allow-
able assigned on 2 unit basis, then we would tie the oil
pfoduction to whatever the gas production would be but the
gas production would be limited by the 2;060 top allowable
barrel. So, you can see that if we handle the operation

properly and the wells right, we should be able to produce
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Q But your bfoposal wouldn't actually decrease the
total amount of gas coming out of that particular area?
Would 1t have the result of the increase of gas --

| A Before the injection begins?

Q Yes, | |

A No, not the’aum'ér‘the four leases -- are still
tied to the 2,000 times top allowable barrels which 1is
something 1fke 1711 or 12 mef éer day and’théé's”all we can
produce. |

Q All of these wells are currently producing at the
maximum caging head gas allowable?

A Well, yes, they are tigd to -~ I don't know what
the actual production is. But they aré ail tied -- they
are 1imited because they'areinot top allowable wells and
we are limited by thé 1711 per day which 1s 2,000 times ;;
I don't know what the production is. But we are producing
ag much gas as we are allowed to sell.

Q éo, your answer to that is that you are currently
producing at the maximum casing head gas well?

A Yes, that is right. |

Q Now, no more gas would he coming out of this unit
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operation?

A No. |

Q Would you acéuﬁlly be getting more oll in this
preliminary operation?

A Well, provided that the ﬁransfer priVilegeiiwere
granted. Some wells produce 3,000 gas-oil ratio, and some
pfoduce 46 or 4800. So, 1f you would lump them altogéther
and transfer the allowables around with‘the gas production
rémaining éﬁehsame,,total gas produciion, then»bilipépducé
tion could be 1néréased since by res¢ricting high‘gas-éil
ratio wells and prbducing the low gas-oil ratio wells, I
hope fhat I ha#e made myself clear. o

Q ies, you have. I think I understand 1t. It has
been made clear on ti.l eross that you do intend to sell all
g&s which we are curreﬁfly referring to as éasing hea& gas
a110wab1es?

A Yes, that is right.

Q  And that is after re-injection has started?

A, Yes,

Q Now, would you just describe in general what a
pressure maintenance project 1is?

A Well, this 1s a term that is used for a lot of

projects that are not.

THE NYE REPORTING SERVICE
STATE-WIDE OEPOSITION NOTARIE_S
225 JORNSON STREET

SANTA FE, NEW MEXICO 8750%
TEL. {505) 982- 0386




CASE 5212 & 5213

LOWREY~CROSS Page.... 3%
| .\Thé term pressure maintenance infers éhat you are
main?ainiﬂg a pressure. I have seen very few of them in my
‘tenuré in the-éli business. But this is what the term pres-
sure maintenance infers is that you are going to maintain
the pressure. o

Q Could 1£ also mean that in actuality that you are
'sldwing down the rate of pressure in the 11ne? ' ’ i

A ‘That is asectually what happens, yes. The unit

qoqth of us, the Arco un;t, is termed a& pressure maintenance
prédect. But they are not maintaihiﬁg the pressure either.
Cities Service has severa} projJects in Texas that we céll |
pressure maintenance perééts which are gas injection projects.
But the pﬁessure‘ié not maintained, the decline is slow
pefhaps, but it is not maintained as the term 1nreis;

Q Mr., Lowrey, if you take out higher rates of oil
production you canh take out the same amount of gas produc-

tion and 1if you take out more gas productibdito make up for

what ycu= lose in your heater treaters or compressors, then
- | you are currently taking out of the reservoir and how could &
this be classified as a pressure maintenance project?

A That was my intent 1in the foregoing discussion
that this nor any other pressure maintenance that I have

ever seen actually maintains pressure. It simply slows the
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decline; -
| Q Would this actually slow the decline in tﬁis area
or would 1t 1ncréase the decline? |
Let's consider this a moment. This is totally
isolated from any othevr reservoir and if you take out more

011 than you are currently taking out and if you are taking

out more gas than you are currently taking out will that

not result in a greater’degilne in the pressure?

A That 1s correct..

Q So, under the method of operaticn that you propose

here, isn't 1t true it shouldn't be called a pressure main- -

tenance project?

A Well, ﬁe can call 1t anything we like, But I
think i1t 1s plain what we want to do. A

Q Well, if we éré\saying that a pressure mainﬁenénce
project is an attempt to maintain the present reservéir or
slow the rate of decline could we call this a pressuie main-~
tenance project?

A No, not under the terms used here today.

Q The only reason you have chosen not to return the
current casing héad allowable gas to the reservoir\is econo-
mics?

A That 1s right.
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- o o Q ‘ Have you made any calculations to determine whethern
or not your return of this gas to the reservoir wbuld cause
any greater ultimate recovefy froﬁ the uhit?

A You are talking returning the 2,000 to 1 limit for

topféllowable barfel?’

Q Right; Essentially all produced gas except what
you would lose in operation. Vould that result in any
greater recovery of o1l in this unit?

A I am sure that it would, but I don't know what the
numbers would be. '

Q Has there been any cOhsideration of the installa-
tion of a small plant to recover the liquid from this gas

before it returns to the ground?

A No, this has not been considered.
Q Do you know if any such plants are available?
) A I'm sure that there are,

Q Could yod say from your own knowlédge tﬁat 1f this
were done the recovery from the unit would be enhanced?
n A By essentially sending the gas through a gasoline
plant recovering the liquid would the recovery from the ares
be increased?

Q Right.

A Are you talking about stock tank barrels of oil?
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Q I am talklrig aﬁout total recovery pf‘ggs and 11qu1dP
from the reservoir. )
A I‘doq'§>kppw.
Q You don't Know?
A No. |
MR, STAMETS: That's all of the questions I have
at this time. However, you may wish to recall this witness
fér additional‘ﬁuestions before the hearing is over.
MR, éELLAHIN: I 5aye one- question concerning
something you sald about presshre maintenance projects.
Mr. Lowry, is Arco's proposed pressure maintenance
project returning -- how much of the gas is Arco returning
to fhe podl, what percentage?
A Approximately, and hopefully, and their plan is
to return apprdximately 68 per cent khich i1s availlable
residue after shrinkage and approximately 32 per cent is
as leakage.
Q (Mr. Kellahin continuing.) And under their project
are they taking more or less o0il?
A More or less than what? Than originally planned?
Q That's correct.
A Yes, they plan to increase the recovery.

MR. KELLAHIN: That's all.
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- MR. STAMETS: Are there any other §uestions of
tﬁis witnesa?
L ‘MR, KELLABIN:»~N0, I think not.
1ﬁR. STAMETS: You may be excﬁ;ed.
5(THEREﬁ§ON, the witness was excused.)
'MR. KELLAHIN: We have one more brief wiﬁness.A

E. F. MOTTER

called aséa witness, having been first duly sworn, was
eﬁamihed and testified as follows:

DIRECT EXAMINATION

Bi MR. JASON KELLASIN:
| Q@  Would you. state your name please?
A E. F., Motter, M-O-T-T-E-R.
Q gAnd by whom are you employed and 1nywhat position,
Mf- Motter?.

‘ A ?I am employed by Cities Servicé 011 Company and I
aﬁManagéﬁ of Engineering, Southwest Region, and I live in
Mi%land, Texas.

’ Q Are you a Petroleum Engineer?

A No, sir, I am a Mechanical Engineer, but I have
ta}en several courses in petroleum engineering at other
schools but I don't have a degree in petroleum engineering.

Q Have‘you testified before the Conservation Commissi
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and had your qualiricatidns accepted_as a matter of-
record? - /

| A Yes, and I might mention that I am registered as
a Petroleum Engineer‘in New Mexico and Texas -~

Q Mr. Motter, are you familiar with the application
before the Commission in connection with the pressure
mgintengncé projects of Citgo Empire Abo Unit?

| A Very much so.,

Q@ Are you familiar with the offsetting unii:‘s?~

A Yes, we've followed this ciosely.

MR. KELLAHIN: Are the witness's qualifications
accepted?

{K. STAMETS: The qualifications of the witness
are acceptabdle.

Q (Mr. Kellahin continuing.)} Mr. Motter, in connec-
tion with the Arco Unit was Cities Service asked to- join
the unit?

A Most certainly, several times. As a matter of fact;
Arco and we discussed the situation numerous times and even
offered to purchase our property.

Q Cities Service elected not to join the unit
insofar as the area involved in the application is con-

cerned?
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‘I have nothing to add to that.

‘property other than this unit, did they not?

‘1o stay in or prévent any progress on this thing.

|| But all of those other leases were transferred ~-- in the

| CASE 5212 & 5213
MOTTER-DIRECT : o us5 :
. AGE. . P

A Yes, I think Mr. Lowrey made that fairly clear.

Q Now, Citles Service 13 the owner of or has a

working interest of the ~—Ahad royalty interests in other

A This is one of the reéasons why I wanted to make a
comrent or two. We oﬁerated several other properties. These
were, or would have been, windows in the Atlantic Unit.

'Wexrelﬁ that in most éases we ggt\a pretty good
shake on participation. W: transferred these prOperties‘to
other working interest owners in the unit who were committing
their property to the Arco Unit. |

This enabled these propérties to go into the unit
without any windows or anything of this nature. Those are
the leases on page three that Mr. Lowrey referred to.

I want to make this point clear. We had tried not

We felt that we did not get a fair shake on the

leases to the north and kept those out a hundred per cent.

case of the Hudson "AY and "B" were transferred to AMCO.
In the lease of Ohio State "B" was transferred to Marathon.

They since have been committed to the unit.
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B | © It would be our intent once -- thatJis, if the
Commission and USGS sees fit -~ to form our small unit aﬁd .f
we would go ahead and sign Arco's agreemént so that we could 1
commit our interests to their 1easé.

Their contract 1s written so that we cannot make E
a partial commitment. We had to commit everything or nothingd.

Q Citiés Service i3 ready to sign that aéreement?
A Yes, once we can get these properties s;t aside

and a separate deal.

I had one other small comment that T would like to
make in view of this last dissertation here about the amount i
of gas that was going back. |

I think that Mr. Lowrey covered it rairiy'well but
we operated a number of these proJects. In fact, we operate 1
one offsétﬁing Atlantic over in Ector County, Texas.

Any time jOu have anything mechanical ybu have
.nroblemg, Wa more.or less elected here to try to avoid our
own gasoline plant and put our own gas back and this will be
rich gas ratlier than taking it over and take é sh}inkage and
have 1t ccme back.

In the last few years, whaii 2all of the no-~flare

orders came out, we have experienced a lot of downtime with

zasoline plants.
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To carry this a little bit further, 1f you utilize
:JuSt the figures that we have on Table Four, Cities Service
returned 63 per cenﬁiéf the gas being uséd to the reservoir
Was opposed to 68 per'cént Arco would fefurﬁ after shrinkage.
MR. KELLAHIN: That's all the questions I have of

the witness.
MR, STAMETS: Are there any other quasticns of th11
witness? 4R

L
GiF

YA
E

CROSS EXAMINATION

BY MR. HINKLE:

Q, -~ Had Cltles Service committed the tracts which you
proposed to pub in the Cltgo Unit and committed those tc the
Empire Abo Unit. Do ‘you have any idea what Cities Service's
percentage of the ﬁh&le unit might be and what their currént
"011 production wduld;be?

A ‘“Wéil; yes. I know what our interest would have
been including all of the léaSes. As I sald, we haveh't
committed but we have made arrangements so that part of thes#
leases could be, We>fe1t that this interest was not great
enough, the Magruder "A", the Russell "¢", that we are talki+g
about -~ we thought we could do better oh our own., |

Frankly, I will admit that 1f we had committed
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everything we would be receiving more income tOday'than we

were prior to the time of the unit. But we feel that we

can better ourselves.

Any time an engineering committee comes up and
says thaf you have got 600,000 and some-odd barrels of oil
and you have already produced 700 and some~odd thousand,
you have reason to have a little doubt in yéur miﬁd as to
whether the whole pilcture up there was correct.’

Q As a matter of fact, if you committed:aiifot these
prpﬁerties to the unit, wouldn't you be receiving‘about

790 barrels of c¢il per day?

A Probably true. In fact, we are enjoyinéithat on .

the leases we have committed. We are enjoying a very nice
income and we are thankful for every dollar that is coming
in.

MR. HINKLE: That's all.

MR. STAMETS: Any other questions?

The witness may be excused.

(THEREUPON, the witness was excused.)

MR. XELLAHIN: We have one witness that‘will
probably take a half an hour or s=o,

MR. STAMETS: Maybe we had better come back after

Junch., We will be in recess until one~fifteen.
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(THEREUPON, the Hearing was in recess.)
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STATE OF NEW MEXICO )
COUNTY OF SANTA FE ;83'
I, SIDNEY F. MORRISH, Cou¢t Reéporter, do hereby certify
that the foregoing and attached Transcript of Hearing before
the New Mexico 0il Conservation Comm%sSion was reported by

me, and the same is a true and correct record .of the saild

proceedings, to the best of my knowledge, skill a"“ abiiity.

A /M/{’/

SIDNEY F. MORRISH Court Reporter
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MR. STAMETS: The Hearing will please come to
order., Mr. Hinkle?
MR. HINKLE: We have one witness

" HUGH CHRISTIANSON

called as aiwitness,\having:been first duly sworn, was
examined and testified as follows:

DIRECT EXAMINATION

BY MR, HINKLE:
| Q  State your name, your residence and by whq@y

yoﬁ are employed?

A Hugh Christianson, zeéide in Midland, Texas,
and I'm emélbyed by Atlantic Richfield Company.

Q What {s your position Qith Atlantic Richfield?

A I believe they call me an Area Engineer right
at the mdment. Last week it was something else,

Q You have previously testified before the Commis-
sion and qualified as a Petroleum Engiueer?

A That is correct.

Q And‘you were the ptincipal witness in the
original Hearing of the Empire Abo unit in pressure
ma intenance? |
that ia correct.
Q You have appeared as a witness on behalf of the
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working-interest owners in the Unit‘at sevéral‘hcaringa
‘siﬁce-that time?
" A Yes, sir, that is correct.
Q You have made a continuing study of the Empire-
Abo area since the beginﬁing?v
A I have; that 1is correct.
MR, HINKLE: Are hiaﬂqualificaéiona acceptable?

MR, STAMETS: Any questions of the Witness'

‘qualifications?

MR. KELLAHIN: No.
MR, STAMETS: They are.
BY MR. HINKLE:

Q You are appearing here on behalf of not Atlantic

“Richfield but Atlantic Richfield as operator of the Unit?

A Yes,\sir, that is correct,

Q Does Atlantic Richfield, as eperator; have any
objection to the formation of the proposed Citgo Unit?

A Well, certainly Arco favors unitization in gas
injection tending toward pressure maintenance for this
reservoir, however, we would like to state our position
as to how we pelieve this should be done in order to tend
to increase ultimate recovery from the reservoir and

promote eduity.
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sevrupm o Seren

Q (Interrupting) This will be brought out in

your evidence? %

i

A (Continuing) Between the‘two%separate units.

i

Yes, that is right, and this will be briughf out in our

b

evidence. !
Q Have you prepared, or has ther; been prepared
under your direction,exhibits fOrbiétroéuctiqq“in tﬁit-eaaéf
| AA Yes, sir,;there has. o
Q And they are the ones thai\hawe been marked
Exhibitg 1 through 5, Atlantic ﬁichfield?
A That's correct.

Q Wow, refer to Exhibit 1 and explain what this

A 'Okay. Excuse me, I have hay %ever.
Well, Exhibit 1 is simpiy a mip showing the
entire Empire-Abo Unit area as approved|by the USGS and
State lands for unitization. Thé“greenécolcred tracts

is that area known as the Citgo Unit or| proposed Citgo

Unit that Cities Service is proposing here today be

formed intoaunit for gas injection. T;e white area, which
makes up the bulk of the map, 1is the cukrent outline of the
Arco Empire-Abo Unit; the red tracts are those tracts

which remain outside of either the Citgo Unit or the Arco
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'Unit; the red-circled wells are those wells that the Arco

Unit has on production at the present time. All wells

that ave not red ciréled, although capable of producing

0il, are shut-in at the present time in the interests of

reservoir,éfficiency}and cbnaervation.

Q  They are high oil-gas rafio wells?

A For the most part. Some of them are high-water-
éuf wells.
| Q Do you have any further comment with respect to
this Exhibit?

A vwell, I énly menti&ned what probably Cifies'

Etrueture map, with their report presented earlier,

btought out; it was to say that the proposed unit area

is on the back-reef,:up-dip side of the reservoi:; that
is the greatest dip in the area is toward the south, south-

east here, with the structurely high area back at the

'361tgo proposed unit dipping on down to the south.

Q Now refer to Exhibit Number 2 and explain what
fhis ghows.

A Ekhibit Number 2 is a tabulation which illustrate

how the Arco Empire-Abo Unit is currently operating the nin*

wells which are immediate assets to the proposed Citgo Unit

and simply shows how in January of '74 the production is
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~wells are all the 1mhediate“offse§s around the green area.

CHRISTIANSON-DIRECT _é CASE 5212 & 5213

coﬁingéf;Om the Citgo Unit well ;éaglf'and I might men-

tion for the Examiner's benefit tﬁat these nine Arco Unit

Q% As shown on Exhibit 1? |

A Shown on Exhibit 1. Ekgibit 1 will show you that
we;havé shut-in three of the Aréo%Uniﬁ wells because they're
high gas-oil ratio inefficient producets

P Looking at Exhibit Z, daily 011 ratol, COlu-n 2

foﬁ 8u§~1tem B, which is Arco's, you '11 see that thrce
mo:i%wélla are curtailed in oilypéoduction because fhey
are eiiher at high GOR or ahowing%tendenCies toward
high gis—oil ratio so we have cutgback'their productigﬁ
soﬁgwh&t. Three wells there on tée Arco Unit are
pxe?ucing-atlthe 284 barrel-per-déy limit allowed by the
COQmission rélea as offsets to non-unit properties. In

conﬁunétion with this situation I?might mention that as

you look at the gas—dil ratios, Columm 3 under (a),

proposed Citgo Unit area, ybu'sée the ratios vary from a
low of 24,20 cubic feet per barreﬁ for the Wright A State
No. 4 to a high I believe of 48.6 cubic feet per barrel
on the Citgo Magruder 813, 1 mig@t mention that had
Citles Service decided to join thé Unit with this group
of wells we would have all of them gshut-in now except
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possibly Wright A State No. 4 on the basis that curreantly
they are inefficient producers from the reservoir. Buf
then, I want to point out a little further, we do have,
of course, the indivi&ual daily oil rates in Coluan 2
befng produced by each of these wells and I want to point
ouf the tot&l 1ine for under Item A, proposed Citgo Unii
area. We see Column 2 total that the ddily oil rate is

510 barrels a day, the gas-oil ratio for January fox Citgo

combined~-unit wells, 3492 cubic feet per barrel; thettﬂﬁ

not any water being prdducéd. The reservoir-net~voidage
rate is calculated by the formula Attachment A that we

submitted with our own Unit, and resexvoir-net-voidage

>rate; then, uaing>the daily o1l rate for January of 510

and Ehe gas-oil ratio and no-water production, we find

that Citles Service is voiding 3486 resarvoir harrels |
per day of space under their current operation in January.
Looking over Column 7 we find that this is dividing Column
6 by six wellé; we find that this figures out to 581 re;
servoir barrels per day per well for the six Citgo wells, i
Now, moving over to Column 8, which is = reaervoir-voidage-
efflcienéy factor, again this is one that we have reported
on to the Commission from time to time at various hearings

about how our Unit was doing on this factor, and this facto
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is simply Column 6,freservoir-net—véidage rates, divided
by Coluom 2, daily-#il rates,and when you divide 3486 by
510 you get a factoé Offﬁiﬁi. In other words, the Citgo
proposed unit as a éholé’is voiding 6,83 reservoir barrels
for every atock—tank batr@l of oil it pfoduces, as it
““qétually produces in j&ﬁuﬁry of '74., Then we look dowm
here at ﬁhe nine of?aetiwallarto the Citgohtfict in the
Arco Unit, we find in‘Célﬁnn 2 that three of these walls
zero daily-ofl rateé because they're shut-in; three more
6£,them‘are produciég‘ag ?ﬁteu of 122 to 47 bnrrels‘l day
because their GORs %re éither uékor showing téndencies in
that direction; the;gaa~dil ratios are shown in Column 3
to vary from the top allowable 284 wells from 751 cubic
feet a barrel to 10§6 cuﬁic feet a barrel, and the highest
ratio well is one wéll ?hiﬁ’s producing at 343C cubic feet
per baxrel, but we ﬁéve;that one cut back to productibn/6£
only 47 stock-tank barré13~of oil per day. The net result,
looking down here affthé total for the Arco Empire-Abo

Unit, we find those%nine wells have a daily oil rate of

109¢ barrels per da§; an average gas-oil ratio of 1107 cubig¢
feet per barrel compared'to the offset Citgo tract shown
up above of 3492 cuBic feet per barrel, all these wells

producing no water,
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In Column 5 we find the daily~oif rate per well

for those Arco Unit wells 1s 142 versus 85 for Citgo,

- and in moving over into the key column, reservoir-net-
voidage raée; a measure here of the éfficiéncy the Afco
Empire-Abo Uﬁit-is volding, 2061 net~reser€oir barrels per
day to gairn this 10§6 barrel oil prOdﬁctioﬁ whe:cih the
Citgo Unitéptopertiea are ybiding 3486 netgreie:voir bar-
rels per dtyfptoduced_gheit 510 barrels of istock-tank oil.
Putting the ieservoirhvbidage rate on a peé-ﬁell basis we
find that, over in Column 7, the Citgo Uniﬁ aréa}ia‘voiﬁing
at 581 reseréoir barrels per day per well and the aéetnge
of tﬁe nine imméaiate offsets to the Citgo%Unit are voiding
at 229‘resérvoir>barrela per day per well.z In Column 8,
reservoir-vo1dage-éffi;i§pc} factor, we fi&d that these
nine wells which are on the Arco Unit are ét a fa¢tor of
1.88 reservoir-barrel ‘space voided per baérel stock-tank
01l produced and this compares to the 6.83%forf¢1tgo or in

the neighborhood of 3-and-a-half times more efficient

in productioﬁ gituation on mefely the ninegoffséts to the
Citgo Unit tract,
Q Refer to Exhibit 3 and explain that?

A Exhibit 3 is a tabulation which shows production

and voidage efficiency under several different modes of
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operation, This particular type of presentation has baen

made to the Commission before, and at least Columms 2 through

6 are the type of information you hava seen before. Lnt%

think what we're going to be driving at with thia‘!xhibié
is to indiéate that ba;icaiiy it sﬁbwsithnt thélcitgo pra;
posal does not appear to be a conservation project as ue'
view a conservation project.f~3ﬁt,’1et's move ahead and :
discuss what ﬁe've got&here, On Line A, this is the
Arco’Unit,'Jahuaty 1§74, actual broduétion, First COIGhﬁ,
Line A, we see 221 wells; thibﬁis the basic number of vells
in the Arco Unit. The da11y~oi1 rate for January, barrels
of oil per day, is 32,891 barrels; the average gas-oil
ratio, cubic feet per barxrel of oil, 977. The daily water
rates, 1386 barrels of water per day. Using again our
full-~line Attachment A with the original Order R-~4549,

wve take these figures and-calculate that the reservoir-net-
voidage rate in vesexrvoir barrels per day frow the Arco
Unit is 56,319 reservoir barrels per day. Now, our allowed
rate set by the Commissfon as the average voidage foxr

1972 1s 56,513 xeservoir barrels per day, éo you can see

we are maintained just within our allowed rate based on

the average for 1972. Now, I might point ocut that in
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actuality, and wé‘asked for this limit at our originji
hearing in September of 1973, which is the last month just
prioxr to unitization, because gas-oil ratios had gone up
by that time over what they had been in 1972, ‘the actual
calculsated vbid#gé for September '73 for all hropo:fiol
which went into the Arco Unit was 61,802 barrels psr day
reServoirﬂspace. So in actuality, although we are right

at the 1972 average voidagé,,ye have actually brought into
effect‘quite a reduction in voidage 6ver what was going |
on “immediately prior to unitization. In fact, 61,860
barrels a day to 56,319 or a reduction of something like

55 or~106 barrels of reservoir space voided.

Q Kugh, what was the figure loyed by the --
A (Interrub;ing)éészﬁggggégﬁé%fzﬁin?

Q@  Yes. |

A 56,513,

Q Thank you.

A  As I say, that was based 6n the average voidage
for 1972 for all the properties that went into the Arxco
Unit. Okay, now, when—you iook in Columm 6 at oux
reServoir-voidage-efficiency’factor you gsee the 31.71
reaervoir barzrels per stock-tank barrel. This 1s what

efficiency factox we're operating at in January of '74.
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in the table but in’ other words, although we iﬁcrealed

- sizeable reductioh, énd; of course, the lowar yéu get with

, reservoir-voidage-efficiency factor simply meana you're

the more recovery yoﬁ are going to haVe. This is another -

‘pressure curve and the flattening is because of ! thia im-

Page.}...“... L3 S
Now, this same factor immediately prior to unitization
in September, for which T juit gave you the vbidige figure

éof the Unit,was 2.66 reservoir barrels. I’don‘t have this

the oil rate from 23, 252 to 32,891 barrels per d.y,
reduced the voidage-efficiency factor from 2.66;telervoir

barrels per stock-tank barrel down to 1.71. So we had a

voiding leas space per barrel of ptoduction and ’ thechore ‘
you're holding the preusure up longer and you get this
increased effect 1n a gravity drainage rese:voir-the longer

you can hold the preSsuie up relative to oil ptqduction,
way of stating the fact that you have a flattening in the

proved efficiency factor.

Okay, moving to Column 7 here we simply took the
total 56,319 reservoir-pet-voidage rate divided?by those
221 wells over thérefinEColumn 1 apd'got a figuge of 255
resexvolr barrels‘pe; day, resaervolr-voidage taée,ju‘t
putting 1t on a per éeli basis, ’

Column 8 puts the allowable production of 56,513
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that we talked about a while ago and divides that»by 221
Qells 8n we gee that thé aliowable-voidagé rate oh a per-
well basis is 256 reservoir barrels pér Qay per well,
Okay, let's drop down now and take a look at Iteﬁ%3!

Line C, wﬁich is the citgo Unit Area, January, 1974, and
we sce pretty much & repetition of the figures that we

talked about on Exhibit 2 previously., Citgo has six wells

and produced 510 barrels per day and had a gas-oil ratio

in January of '74 of 34.92; they_didﬁ'tAproduce any water
and this resulted in a réservoir-net~voidage rate of 3486
reServoir»barfels per day giving them a2 reservoir-voidage-
effiéiency factor in Coluén 6'6f'6.83, compéring again”t;
the Arco Unit voidagé-efficiency factor of 1,71 ué above
on Line A. VV |

Now, moving over to Column 7 we see that on Column
7, Line C, reservéir-voidage rate per well foxr Ciégo, which
is dividing Column 5, 3486, by Column No. 1, number of
wells, six, and you get a figure here of 581 resexvoir
barrels per day per well. This is the way Citgo was
operating their six wells in January of 1974,

All right, let's 1dok at Column 8, which ig the allow-
able-voidage rate per well in reservoir barrels per day.

Now, the number you see there is 552 resexvoir barrels per
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day per wall with a double asteriak.'"Dowﬁ here at the

bottom the double asterisk says ghis islfﬁe daily reservoir
voidage rate of a top-allowablé well, IAZEBarrela pér day

at maximum gas-oil ratio of 2000 to 1, Now, actually

any limit on réservoir voidage. Noﬁ, I'mitélking‘about
the Citgo rules fhat they are proposing fér their unit.
Now, they don't set a limit for‘reservoizévoidlge per se.
and the Commission does nOf set_dne now on any Empire-
Abo‘pfoperty outgside our unitized srea. There 1s one on
our unitized area and it's 256 barrels pef»day per well,
It is shown up here in Line ’, Columa 8. ALl right.
Now, at any réte, no resexvoir-voidage 11m;t is get, but
our own unit has one; of courge; it is 256; But, in
effect, the Commission, by limiting the toﬁ-allow&ble
rate to 142 and fhe gas oil ratio teo 2000,?in effect you
are setting a limit of 552 reservoir barréis per day, so
this is an effective reservoir limit that's in effect on
all non-unit property iﬁ the Empire~Abo reéervoir.

Now, you can drop back over here to Line c, Coiumn 7
and see that in January the total Citgo property slipped
in their reservoir voidage to a little above that limit,
581 reservoir barxels per day was voided per well; that
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1s to say an effective 552 sho@n‘over in Column Q, Ling é.
Of\cogrse, this is one of those things wixfxbalaﬁcing; 9
Now, they will probably have to shut-in a well nexti
monthléo get their gas production back in line, 'Thia;isé
going on out there in theit»production right now. Buttlg
want to call your attention to tgat effective reuervoit-%
voidage limit that the Commission, in effect, has ndwton%
non-unit and the f#ct that it's more than double what}thé
unit voidage limit is. Vbidage"rate per wellvper’dayéiig
another way of talking about reservoir efficiency. i
Okay, 1e£ me drop back up here to Line B again»whic&
is Arco Unit, mid '74. Inuessenée this is an estimatéfoé
what we'll be doing once we are injecting all avail#ble :
resiﬁge’gas as it says over here on the 1eft~hand gide,
Line B, and we have 221 weils; we anticipate, {f the Cdmni
misgion grants our latest request for a small gllowable_g
increase of 300 and some barrels a day, we anticipate énf
allowable of 40,555 barrels per day in Column 2, Our :
ratios we expect to be 1100 to 1; daily water rate we are
predicting 6415 barrels of water perxr day. This all trans;
lates, using the resexvoir-voidage formula in Column 5
to a net-reservoix-voidage rate of 28,658 reservolr

barrels peyx day and I want:to point out the comparison
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that this will be something like half what we are voidingf
right now and what we aré voiding fight now ia some 5500

barrels per day less than’éh&t?fﬁe unit area was volding -
prior to unitization. Of course, this dramatic reduction
in reservoir voidage results in a much improved reservoix- -

-voldage-efficiency factor, which 1s, of course, going to

help to maintain the pressure even more, tend towardkprel-
sure maintenance much more, and this factor shown in
Column 6, Line B, is .71 reservoir barrels per gtock-tank
barrel. This will be a reservoir-voidage rate ber well
shown in Column 7 of 130 reservoir barrels per day per
well as compared to ocuxr 1972 aSset-allowable4voidage'rate
per well of 256 shown over here in Column 8. So that's how
we anticipate the ‘Arco Unit will be berforming when we start
injecting all available residue gas and the present date
for that is expected to be Juné, the first of June of this
year.

Okay, now let's look down at "D' which is the Citgo
Unit, Citgo rules, and the wording there defines the sit- =
vation, which is théy will sell~-- and this is their propo-
gal -~ they will sell a top-allowable gas which is 1711
mcf per day and inject all additional produced gas, and
i want to emphasize that in this sort of situation their
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ratio of gas injected to gas produced wﬁuld be about

34 percent. You heard Mr. Motter menfion a ;;;;ér of 63
percent thatrthey will wind up injecting over the life of
fthe'project, bﬁt during the early years of their project,
while they will be producing the bulk of their oil, they
will be>much closer on their ratio of gas injected to gas
1 produced to this 34 peréént. It will be later bn‘in'life '
when the gas-oil ratios will bz clear out of sight for
them, that in order to maximize their oil produbtioh;

ydu know; th:y'll be injecting everything above this 1711,
so as your oil increases, naturally their percent of gas |
iﬁjebted over gas produced, the‘wéy thef're def?ningfif,
is going to go up, but £hey're:st111 goihg to be selling
that;1711,énd I want algo to point out fhat théy actually
will not be able to inject all additional produced gaskabOV
1711 because they're going to lose gas to leased fuel,

and there will be liqdid shrinkage ‘as they go through

two or three gtages to try to éompress their gas tc say 50
1bs. to.1600 to 1800 required to iﬁject.it in the
formation. Liquids are going to come out}; they're going
.to have a heck of a time with them; X can't imagine what
they're going to do with those liquids because they're

going to be wild liquids. I thiunk they would be ahead to
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produce some kind of a gas plant myself. Goodness knows
what they're going to do with them if they don't pdt in a
giu pinnt to get those liquids, but at any rate, they're

not going to have them available to reinject into the for-

T Y PR

mation, One way or-anothet~théy will have to run through

TR LT T

std;k tanks Qr handle them gsome way.

Okay, so all we're saying is they're going to start
out and through the life of their project, if t§éy do have
ﬂg’projecf‘bf‘the type they afe atking for, in the eaif?l
life they are going to be making maximum oil, their ratio
of gas Injected to gas produced is going to be more doyn
like ‘one third rather than 63 percent, It may hveragéuout

~ to 63 percent over the life of this project, I don't have

any figures on that.

Okay, but let's go ahead here end look again at Line -
D Sub (a) which 1s the Citgo Unit. Citgo says they propose |
today, and our estimate for them in mid 1974, now this is
the same conditions that Arco Unit estimate up here in
Line B was made for that we just went over, we see that
they'll have six wells and if they produce those Qix wells

at the top oil allowables that they have right now, in othex

words, some of their wells, their test capscities have been

such when you add up all their allowables and test capacitigs
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you get 661 barrels oil per day right now. - I think they are
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asking for 142 times 6 which would be 852 barrels a day.
Perhaps théy will be able to produce that,; I don't know,
but this is simply a test case that we ran through here
and the 852 case I might say will result in more tnlcrﬁoir
net voidage and this is what we're eventually going to be
coming around to. In any e#cnt, it will result in wore
réaé?voizanet voidage in which case we're looking at 1ight‘
here, but we looked at this as a realistic amount of oil
that they might be sxpected to make in the middle of '74
sometime,

Okay, 651 barrels of oil per day, six wells, baged
on extrapolated gas-oil-ratio performance,:ftom their pro-
duction, we expect that their ratio would be around 4200
to 1 in mid '74. ‘It's 35§0 right now; it was 2000 in the
middle of '72, average for '72. You can see how it it goin#
up. It's incressing all the time. Let's say it was around
3000 in the middle of '73, so it’s a progressive increase
in gas-oil ratio as you can expect in a situation here uherT
you have a8 gas cap moving in on a back-reef-up-structure
series of locations,

Okay, with 651 barrels of oil per day at 4200 cubic

r—

feet per barrel the reservoir-net voidage rate then calculates
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to be 3603 reeervoir barrels per day. Now, 1if you look
back up in Line C,;Column 5, you will see that their actual
January éalculnted'reservoirQnét—vofdage rate was 3486
reaervoir barrels pe” day, so we see that at this 6200

to 1 gas-oil ratio and 651 barrela of oil a day they will
actually be, even though they are 1njecg$ng all gas abovo
this 1711 with ouriestimnterf 10 pe?cent shrinkage due to
fuel, ete., taken Sut of ‘that, even ;hppgh>thay arelébingA
that they are actually voiding more #puce of reservoir
barrels per day than they’are right now. They've gothtﬁem

a gas-cycling projéct gbing'ail righéﬁbut»they're voiding -

~ more space, It's not hard to see, i mean the Examiner's

line of questioning was really pointed in that direction .
this morning, and as pointed out, the gas volumea are
actually going to be at least as much‘as present or maybe
a little bit more ahd the oil rates éeeq to go up, so it
looks like the reservoir voidage can't go any way but up.
That's straight forward and when you%plug the numbere in
the formula and calculate it out, sure enough, fhat's the
way it comes out; that voidage goes from 3486 reservoir
barrels per day to 3603, Now, over hare in Column § the
reservoir~voidage—efficiency factor does drop a little bit

becauge they'xe injecting a lot of gaé, that's true, and it
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~drops from 6,83 reservolr barrels per stock-tank b;rrel in
January to 5.53 reservolr barrels per stockétank'bﬁrrél.
I wani: to compare that on up here in Line B, Column 6,
to what we anticipate the Arc¢o Unit's reservoir efficiency
to be in the neighborhoad of .71 or'ap@roxlmately 8 times
more efficient on the reservbir~voidage-efficiency
factor in the Arco Unit than in Citgo.
ﬁow, i€ wewmove on over to Column 7, which isltﬂe-rolen-
‘-voir-VGidagé rate per well in reservoir‘barrels'pef day,

we're atill on Line L(a) for the Unit under‘citgo rules

in mid '74, we see that thisjproductiOn 651 oil per day
and 4200 gas-oil ratio results in a'feaervoiz-voiddge |
rate of'4603 barrels and when we divide that by the six
wells we come out with 600 féservoir barrels per day per
“well. This is what the net-voidage rate will be afﬁer
Citgo gets going with ite injeétion §r05ect at an 511 rate
of 651 And gas oil ratio of 4200. Now, 1 want to éraw

your attention to the number 552 in Column 8, Line G, VhichA

I just discussed a while ago, was the current-effeétive
reservoir-voidage limit for a non-unit well as set, in
effect, by the Commission, with its oll limits and its gas-
oil ratios. So, in effect, the Citgo Unit will be opera-

ting at greater than any particular non-unit well that's
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" will be voiding about 552 barrels of reservoir space -

~ w2ll go I can't really see where the conservation is in

CHRISTIANSON-DIRECT o CASE 5212 & 5212
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not being used. In other words, we'll be voiding more
regservolr space per well th@ﬁ ainon-unit well just sittihg
out there producing what the Commission will allow it to
produce right nqg,'b?cause ahy‘bld non-unit well,‘régardIQIJ

of whether it's all gas or a top-allowable —oil-gas well,

per day, the Citgo Unit per well. The Citgo Unit per

well will be voiding 600 reservoir barrels per day per

that particular situation,

Okay, moving down to Line C(b), which is an
gstimate in 1977 ;ndflet's Just look at what we estimate
in 1977 if the Citgo Unit continues operating under the
Citgo rules selling 1711 mcf per day injecting all additibﬁ*
produéed gas lees ten percent shrinkage for a lot of dif-
ferent things we talked about. All right, we see that,
and this is capital gaiﬁs Line B, 1977 estimated -- wa've
still got six wells‘-- based on our extrapolations, we think
they'll be making 170 barrels of oil a day and their gas-
oil ratio will be 30,000 to 1. This is simply an eétimuted
capacity. We're vunning this line through to show you this
general situation, particularly as to reservoir-voidage

efficiency and if the oil rate is greater than that the
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voidage situation will be worse. That's ali I can really
say; This is to give usa feel for what might happen down=
the road, So here we have 170 barrels a day at a 30,000
to 1 gas-oil ratio, And keep in mind now they are still
injecting everything above that 1711 but they re losing that
shrinkage and fuel and so on,

Okay, and so the reservoir»net voidage rate is 5025 re

4

sarvoir barrels per day and in Column 6 you see this figurey
to a resgervoir- voidage~efficiency factor of 29,51 reservoirx
barrels pexr stock-tank barrel, so you see that actually
the reservoir-voidage-efficiency factor was pretty poor,
cértainly compared to our Unit in wmid 1974 at 5.5 reservoir
barrels per stock-tank barrel produced. Well, it's
going to be horrendous here at 29,5 reser#oix barrels
’voidage pex barrel stock-tank oil produced. I might point
out here that 1if Arco were to produce the‘big unit this way
with these kinds of inefficient reservoir-voidage factors,
I can say right now we would lose almost all of the
additional 30,000,000 barrels of oil we're talking about
recovering., This is cssentially almost~f well its
primary operation, relatively speakinz, in termg of
voidage efficiency anyway, |
Now, we drop over here in 1977, which again 18 Line D,
THE NYSAERORTING SERVICE
225 JOHNSON STREET

SANTA FE, NEW MEXICO 87501
TEL. (505) 982-0386




CHRISTIANSON~DIRECT CASE 5212 & 5213
i . Page.‘.,‘.m. 73

Line (b), and we look at, moving on to the right, the
29.5 factor reservoir-voidage rate per well will have gone

up to 837 reservoir barrels per day per well, That's ju.ﬁ

simply dividing Column 5, 5025, by six wells and you get

that; and then moving out here in C61umni8, no limict, I’m;"
just saying that there is no 1imit in the sort of rules
‘that Citgo}é asking for, They®re not asking for any kind
of voldage limit and in effect it's unlimited. The

only limit is how much gas they can injectjinto thelr in-
jection well or what the capacities of their compressors v
are or mechanical problems that they might have. It's
essentially no limit in terms of voidage rate whereas

in looking back up in Column 8 you see that, in effect,

the Commigsion's rules limit a non-unit tract»to 552
regervoir barrels per day per well and by ruling the Com-g
mission has limited the Arco Unit teo 256 reservoir barrelin
per day per well, and Citgo wantg to go ahead and operate
with no limit in the same reservolr we're in. We have
already heard testimony from their witness that they are
connected to our porticn of tﬁe reservolr,

Okay, moving on to Line E, which is a Citgo Unit if

operated under Arco Unit rules. This is simply {f they're

playing under the same ball game we are. In other words,
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the very same rules, all the same rules. Inject all the
available'résidue gas from their plant, Okay, we see in
Line E(a) we have run%through some calculations for them

in mid 1974 and these, of céu:sei axe estimates bacause we
are not theré yet nat&t&lly. I want you to jump all the
;Ay over.to Coluﬁn S,QLine E(e) and you see the number
éhere 1559 with an aséetisk and dropping down below you see
ﬁﬁis is theléverage‘1§72 voldage rate for the combined
A%co abdﬁcitgo ﬁnit aéeaé apportioned to the Citgo

ﬁ;it on a per-well ba;is. We just took th§ total voidages

fbr the two areas, pué them togethgr, and divided by the

- total number of wells, and Citgo has six wells out of 206

T T T

~ plus 21 which is 5_faétor something like 2.68, 2,65
S | : pexrcent or zomething iike that and so then we said okay,
9§u can‘heée that., We feel that this percent of the total

véidage‘at least comeé out to be 1559 becauie in mid '74

you see we would be operating up there in Line B at

3 28,658 barrels per dﬁ§. Okay, so that's how their voidage
Qas sat, based on thegaverage voidage for 1972, which is
what we're 1imited wiéh, but it's got to be apportioned

to them on some basis and we chose a per-well basis. There

are other basis which?we could chose. But, anyway, if we

~r start with this number in our voldage formula and we use
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and operated the same way we are operating our Unit, with

January production of 510 and actually they have not been
had to shut-in a well from time to time. I think the month
‘before it was 470 or somethiing like that., It bounces around

‘due to their gas problems,

We move over here to Line E(a), Column 6, we see that the

CHRISTIANSON-DIRECT CASE 5212 & 5213

the same gas oil ratio we've been using for Citgo's proper-
ties all along, in mid '74 or 4200 cubic feet per barrel
over here in Column 3, Line E(a) then the re;ult of ofl rate
that they would be able to produce comes out- to be 547
barrels of oil per day that we see in Column 2;

In other wordsg, if Citgo's properties were Unitixe?

reinjection of all available residue gas, and we'te‘liﬁing
with a voidage formula calculated as I've juét described,
based on 1972 voidage, then they would be able to produce

547 barrels of oil per day, which is an increase on their

averagiﬁg that well on their oil rxate because the§’§e"

Okay, so that's what they would be producing.

reservoir-voidage efficiency would be down to a much
more raspectable number of 2,85 reservoir barrels per stock-
tank barrel compared to the 5.53 up hare shown for them
under their own plan and compared to the 0,71 that the

big unit Arco operated will be operating under. Still, about
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four times as inefficient as the Arco Unit but nevertheless
muéh better, | | f
| Over here in Column 7 thén this reservoir-voidage
rate per well is simply the 1559 barrels in Column 5 divided
by the six weils and that comes out to‘bé 260 barrels per
day., So, of course, if the Commission set this 1559 -reser-
| voir- barrel limit that would be in effect setting a 260—
~ barrel-per-well limit and if you look back up»here‘thiq is
very close to what the big hnit Arco Unit is;OPQriting'Undeﬂ_
by Commission rule right now. We're operating under a limig
of 256 reservoir barrels per day ber well; they would be
operating under a limit of 260 reservoir barrels pérfday
per well, a little bit more than we've éét. Okay, and then
we'll just look at what would happen down the road. Again,
in 1977, our estimates, comparing again to theirkﬁine D(b),
we see that in 1977 they would of course gtill be living
with the 1559 reservoir-net-voidage rate limit just like
we'd be living with the 56,513 that we've got, but because
their gas-oil ratio would be up to 30,000 to 1, that 1559
would result in a permitted daily oil rate of 63 barrels of
oil per day. The reservoir;voidage~eEficiency factor un-

fortunately would not be the greatest at 24,7 buf essentially

they're in virtual blow-down condition =t this time anyway.
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But, of course, you're still limiting them to the 260 per
day shown over here to the riéﬁt. So this simply ahows you {
the cphditibns, and you can compare them to Line D(bf, |
which shows that they would be voiding 5000 reservoir barrels
per day under their own rules_at 1977, Under this limit 4
they would be limited to this 1559.

Q Now, refer to Exhibit 4 and explain that.

A Okay. Exhibi{ %4 says across the top, "For the
Arco énd CIth ﬁﬁits," and shows each Uhit'u share of
regervoir voidage compared to its share of hydrocarbon
pore volumé and its share of ﬁell camp. We've got some of
o the same kind of figufes that we've been looking at before;
over here on the left we say "Unit Operating Plant," and

let's go through a line here to familiarize you with the

situation. Under Unit Operating Plant, up here iﬁ I, thie
is prodﬁction for Janda:y, 1974, (a) Arco Unit the daily
oil rate -- these afe actual numbers ~-- the daily oil rate
32,891 barrels, the Citgo Unit area produced the 510 that
we're plenty familiar with by now in parrels per day. The
net reservoir-voidage rate then, also from previous exhibits,
Arco in January voided 56,319 reservoir barrels per di},
Citgo 3486, the total voidage then simply adding up 56,000

and 3000 plus and we get this number down here of 59,805,
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The total net reservoir-voidage rate between the two units,
total of the twoiﬁnitd; this is how much it states the two
of them together véided'per day on the average in actual
production in January of 1974. Then Column 3 compiict
reaervoir-voidﬁge-efficiency factors which is simply

cale T Column 2 divided by Colurm 1. We gee the familisr 1,71
reser§oit barrels per stock-tank barrel for the Arco Unit
and again a familia: 6.83 reservoir barrels per itoékffink
b&féel for the Cifgo Unit. Then mbviﬁg over to Colummn 4
we are figufing the voi&age as shown in Column 2 in terms
of percent of the total net regservoir-voidage rate for the
o combined Arco Unit plus the Citgo“ﬁnit. ' In other words,

i Line 1(a) which reads 94.17, waé grrived at by dividing
Line 1(2), Column 2, 56,319, by the total for Line l(a)
and 1(b) or 59,805; multiplying that result by 100 percent
and you get 94.17. So, in other words, the Arco Unit was
voiding 94.17 percent of the total reservoir space that's
being voided by the two Units and then dropping down on
Line I-3 you see the Citgo Unit was voiding 5.83 percent

cf the total reservoir space being voided. Of course, the

two add up to a hundred and the thing we want to do here
is take a lock at, first of all, the comparison over here

in Column 5 with Column 4, Column 5 is percemt of total
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reservoir hydrocarbon pore volume for the Arco Unit plus
the Citgo Unit in terms of pexcent, and we see that the Arcd
,Unit .- and these numbers are based on the Engineering
Committee numbers as worked ub by Arco; of coﬁrse, but the
baaic~ﬁydrocarbon-pore—volume numbers were derived ftoﬁ
Engineering Committee work, and I might point out that the -
Citgo engineers were quite active in that work in net pay
piéking, porosity analysis, and sc on -- but at any rate thq
Arco Unit has $8.78 percent of the combined two Unit afeal‘
total reservoir hydrocarbon pore VOIﬁme. ThGHCitgo Unit
hes 1.22 percent; the twoitogethei add up fo a hundred,
Now I want to éompare the Citgo Unit area, Line I-B 1n~Colan
4, in January is voiding 5.83 percent of the reservoir
hydrocarbon pore volume, They have 1,22 perxcent of the ac-
tual reservoir hydrocaibon pore volume underneath their tracts
so they're voiding it at something greater than & tinsi

the no-drainage situation. There's yet another look at how
-- and this is, of course, under current operation as it's
going now -- s0 to get a feel for how this has affected

the gituation up till now, cumulative oil production from
all these properties which the Citgo Unit proposes to put
in this Unit through Febrﬁary 1st, '74, is 2,681,611

barrels of oil. This {s actual oil in the tanks, measured,
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kplace, and you multiply that result by 100 percemt, you
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The original oil in place -- based on the basic Engineexing
Committee work -- the o:igipal‘bil in pllce urider all these

green tracts that Citgo proposes to unitize, and this

4,449,530 barrels of oil is their original oil in place
undexr their tracts. So if you divide their ptoductioh by
their oil in place;ihat is divide 2,681,611 barrels of
oil produced and messured in the tanks and sold through
Februaxy lst, by 4,449,530 barrels of oil originally in

find that Cities has produced 60.3 percent of their criginal
0il in place under those tracts as of February lst, 1974,

I might pdint'out that the ehiira Empite-Abb pool
as of that same time wéuld produce about 26 percent of the
total original oii in place underneath the Empire-Abo
pocl. So, all I'm saying is that this points cut that
this type of inequifable drainage aituétion has beén going
oi. It has to have~been going ﬁn all the time for Citgo
properties to have recovered 60 percent and still be making
500 barrels of oil a day, and I might point out further that
as has been heard in testimony before this Commission, the
Unit, the big Arco Unit as a whole, expects, if we have a
successful pressure-maintenance project, to ultimately
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recover approximately 53 percent of their original oll in
;iace from the entire Unit area and tﬁia‘ia, 1f you'll ndtick,
‘less than thegpercentage thjt_Cities has already recovered
- from their propgrties. | ‘

Okay. Now, in Column 6 I just showed percentage

of the total well count for the Arco Unit plua the Citgo
“ Unit and this simply, we've got 221 wells, they've got six,
and it Qo;ka out that we'Qe got 97.36 percent of the wells
and they've got 2,64 percent of the ueile.

| In II, productiéﬁ from mid-1974 estimate, Line A
18 the Arco Unit and these are some numbers we've also loode'
- at before. 40,555 is what we hope our‘daily ogl allowable
| will be, If {t ig, and everything else is as we predicted
in some of the earlier exhibits, we'll be voiding 28,668
reservoir barrels per day ~~ keep in mind these arejéitinat4d
numbers now, naturally they're future, dealing with the
future -- the reservoir-voidage-efficiency factor 1is

- estimated to be ,71, our percent then -- let's don't go to

that yet -~ let me just Jdrop down to II-B because II basi-
cally is comparing the Arco Unit and the Citgo Unit under
the Citgo Unit operated under the Citjo Rules of production
as we project for mid-1974. Okay, sc let's look at Line B

now, I have gone through Column 3 for II-A, let's look at
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II-B which {s a Citgo Unit operated under Citgo rules,
sell 1711 mcf per day, inject§ all additiong} producad gll,‘)
and a daily oil rate theré again 651, the net reservoir-
‘voidage rate again we have seen that before, 3303 reser- A
“voir barrels per day. Efficiencies, again ours will be in
the area of .71 reservoir barrels per stock-tank barrel .
and theirs will be some 8 times as inefficient at 5,5 re-
servoir barrels per stock-tank barrel. We look over here
and we see that an unusual thing has happened in terms of
their percent of net reservoir voidage beﬁeen the two
Units; we look back up here at Line I:B we see that they
were getting in January 5.83 percent of the combined two
arzas' voidage; undefrthe Citgo rules here they will be
getting 11.16 percent of the combined two-unit voidage
and, of course, the main reason being our voidage willldrop
down so dramatically because we're injecting gll available ]

residue gas, Our voidage drops from 56,000 barrels a day

in the big Unit down to 28,668, Their voidage goes up
3486 reservoir barrels per day to 3603 but the percent void‘gorﬁ
of theirs almost doubles from 5.83 to 11,16, and percentage
of voidage between two areas is the name of the game when
you're talking about where fluids are going to drain where
pressures are going to get lower. If you're withdrawing,
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Page.........
as they would be, at 11.16 percent of the combined withdrawd
and you have 1,22 percent of the feservoirvhydrocatbon pore
volume as shown over here in CDiumn 5, then it's pretty
-~ obvicus whét'e goiné to be happening. You're going to be
pulling your éfessure down in your area and slnce the two
areas axe connected‘tha‘fluid's»bava got to move in the di:+
éction of lower pressures and, of course, it will movéiin :
that direction and it‘'s been doing it ae this 60 percent
recovery, 60 percent of original oil-in-place recovery,
which the Citgo tract‘ahaus already., Actually, the fact
that these comparisons of ofl produced to original oil in
place aré not the only indication tﬁat fluids have been
migrating into the,Citgb Unit area before now, Pressure
data ghows it too. They've got real good pressures om ali'
fheir wells I think, just about every one take nearly
every vear. Of course, we've got preasures around and it
shows Cheir prossuve ia well down from the surrouhding area
df the Unit., Of course, you can't have fluids be drawing
down like this without pulling the pressure down in your
area, As I said before, fluids flow in the direction of
lower pressure. \

Okay, now the thing that will happen also, as far

as recovary from the reservoir as a whole is concerned,
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~ we've got ::boor gsituation here right now, As far as you've
been shown, they're voiding excessively in terﬁl_of‘thcir
reservoir space right now, the way they are producing now,
relativé to tﬂe Unit, and‘it's going to get worse with‘thciu
proposed project. I kind of look at this thing as kind of
1ike we had a big inner tube and Arco is going to be sitt
right over here trying to pump the darn thing up with a
pump and;there;s a hole in that inner tube right over here -
where the green’tracta are right now and there's sog.bo&y
there working with an ice pick trying to mske that hole
bigger while we're pumping if’up. So, it creates é problem|
~ - in terms of recovery, What can tend to.happen here, of
course, with this pressure sinking increasingly go in this
green Citgo area, is to actually retard drainage

to some extent. Of course, the fluids are going to be moving
laterally towerd that low pressure without any question,

I mean oll and gas both, But to the same exteat, you know
there's a tendency in‘a drainage reservoir for oil to

move down-dip and be recovered structurally low in this,
but of course a localized area of iuncreasad withdrawals
retards that fluid movement and it can result in damage

to recovery.

—— Okay, moving on to III, Production from Mid-1974,
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Again we're comparing Arco Unit and>C1tgo Unit but this time
forte | l . under Arco rules, That ig the Citgo Unit and the Arco Unit

would both operate under the same rules, the ones we have

now. So the Citgo Unit would then be injecting all aviil-
éﬁle residue gee and with theirmvoidage limit set nt-1559
reservoir barrels per day, based on the 1972yvoiﬂa§e from
both Units. Okay, we see that Citgo's voidage here in
Column 2 then is 1559 resulting in an oil production of 547
stock-tank barrels per day; We're still voiding in ocur Unit
the same 28,668 and this reduces the total voidage from the
reservoir to 30,227, a reduction of about 2000 bgrrelsbin
total voidage from the two Units, Naturally this is moving
in a direction of more effiéiency. The reservoir~voidage-
efficiency factors reflect this; the same .71 for the

Arco Unit, a_muéh improved 2,85 over in Column 3 versus th§

5.53 operating under Citgo Unit, Citgo rules up above.

Also the relative voidage difference between the two

Units, now Citgo;is volding about 5 percent of the net
reservoix voidage of both units and the Arco Unit 1is voidink
about 95 percent shown over here in Column 4. This is
stiil a four-fold plus greater voldage than the Gitgo.ahnrq

of reservoir hydrocarbon pore volume but nevertheless it
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I might point out that that five percent is still essential-
ly doubl?& what their voidage or pgtrwellcougtforget about
| hydrocarbon pore Qolume‘for‘the moment just for :hé sake
of argument, aﬁd you'll see that even on well count, which
.could be equated to the same thing as surface acres since
there's 40 acres of well hera, they've got 2,64 percent
of the’weil count an& even if their pay was juat as goed
2y everybody elses in 'the whole Unit, and they should be
entitled to no more than 2;64 which they're getting under :

this 1559, they're getting 5.16 of the total voidage, -

T | and this 1s just simply a postulated case of whaf could
take place if the basls for allocation between thé“twoi<
Units were reservoir voidage to be the same as each Unit's
share of the reservoir hydrocarbon pore volume., In other

words, 1.22 percent of the reservoir hydrdcarboa pora

volume is what the Citgo Unit properties have. Let's blug
that in and see how much 0il they would be able to produce
in a gas~-oil ratio of 4200 to 1 im mid-1974. Ve plug that
in we find that they would be allowed a resetvoir-net-voiduge
rate of 354, 1In other words, with our Arco Unit voidage
of 28,6568 functioning as 98.78 percent of the total voidage|,

that leaves them with their 1.22 percent 354 barrels of
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~to pioduce 137 9arrels of oil per day. You might call

of the voidage their voiding exactly the same space as

- note T see at the bottom of the page.

CHRISTIANSON~DIRECT CASE 5212 & 5213
| 87

voidage. You back calculate with a 420@ GOR 1in the

voidage equation and then you get that they would ba able
this the absolute no-drainage situation. The same share

they have hydrocarbon pors volume, therefore fluids will nof

move across the boundaries between the two, and that's the

Q Do you have any recommendations to make to the
Commission as“far‘aa adoption of rules are conce:ned for
the operation of the proposed pressure-maintenance project
of Citgo?

A Well, fés, basically -- _

Q (Interrupting) 1 am referring to Exhibit 5,

A Exhibit 5 is such a list of recommendations
for the Citgo Empire-Abo Unit and actually the rules
outlined here in summary form conform, ss beat I was able
to line them up, to the}samg'rgléa én Atlantic Richfield
in the Arco Unit are living with, The rules that are in
effect for the Arco Empire~Abo pressure-maintenance-project
area. To enumerate them, (1) Reservoir voidage to ge
detarmined from a formula, such as Attachment A to Oxder
R-4549, with the table of fiuid procperties such as
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.ges actually injected as we have In our Order Rule R-4549

‘wommon jource of supply, should be allowed to produce

| » CASE 5212 & 5213
CHRISTIANSON-DIRECT ~  Pag... B8

Attachment B tu Order R;4549. (2) Reservoir Qoidage cal-
culated by use of the formula mentioned above to be limited
to no mbre tﬁan 1559 reservoir barrels pex day on the-
average 1972 regervoir voidage for the combined Arco Citgo
Unit apportioned to the Citgo Unit on the basis of well

count. (3) The Citéo Unit be required to inject all

available plant residue gas just as the Arco Unit is rcqhit*d

to do right now. (4) Allqwébles and voidages to be 6ominé
atéd and transferred on an ihdividual well basis just as
we're doihg. (5) Injected residue gas above 90 percent

of all available residue gas to be used as a gas bank for
all allowable credit during times when mechanical problems
diminish or prevent gaé~injéétion and bdlancing zero in the
gas bank balance be on an annual basis. (6) Arco res-
bectfully requests the Commission to inveétigntewthe possib]
requirement that some‘portibh of any additional allowable

be justified on the basis of percent of available residue

and found again in Rule 4, (7) No well in the Citgo pro-
Ject area which directly or diagonally offsets the well

not committed to the Citgo Unit, but is using the same

more than two top unit allowables fran the Empire-Abo pool.
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~ This. is the same rule the Arco Unit has. (8) New injec-

tion and producing wells should be located no closer than

560 feet to the outer boundary of said unit or ten feet to

any quarter, quarter Qection on inner boundary with no gas
or water injection well to be located closer tham 1550
feét'to a tract not committed to the Unit and on which is
located a well produciﬁg from the same common;sourée of
supply, and 9) submittalléf an annual plan of operation
with emphasis on corrosion control as injection of sour gas
at high presgures can éause severe corrosion problems,

Q Now, Mr. Christiamson, in your cpinion will the
appféval of this propogsed pressure ma;ntenance prbjcct
for Citgo be in the intetésta of conservation and will {t
protect correlative rights? | |

A Now, you're saying as proposed by Citgo?

Q Yes, sir.

A ,I“kQYMQP?éigfj no, it will not.

Q | State, briefly, the reasons why you reached that
conclusion.

A Well, Arco and I believe separate but adjoining
unifs in the same reservolr should each be governed by the
same set of rules and we feel that such rules and sractices,
should tend to prowmote added recovery from the reservoir
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as a whole and that such rules, patticularlj as regards

reservoir voidage rates,should be so written as to tend to

promote equity in correlative rights between the tuofndjoin- E
ing units; In Atlantic Richfield's opinionkthe épetationv
of the Citgo Unit as proposed by Citgo ﬁould increase
_Citgo voidage above current levels, would tend to reduce

oil recovery from‘the Abo reservoir as a whole and would

. -, I
Lt et e b T A e D

‘evén;ually result in Citgo's production of gﬁu-cap gas
that had been originally injected by the Arxco Unit. In
addition, the NMOCC would then be relinquishing control
over the Citgo Unit reservoir-voidage situation with this

~ f open-ended voidage situation that was pointed out here earliLr.

\

ST  : Now, I might point out in this connection, as in terms of
whether or not this statement about eventually zesulting

in Citgo production of gﬁa-cap gas, I think that a lbok at
 the report, plus testimony in cross examination of the Citgo

Unit a while ago, indicated & number somewhere arxound at

least 9,000,000,000 cubic feet of gas net would be voided
from the reservoir in about a 12-year period I believe,
perhaps it was 16, I don't know, At any rate, it was a
perfod prior to when the reservoir as a whole would go on
blow-down if the actual volume is not terribly critical.

We have done a little looking, so this is how much ges will
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.right now and this is in the neighborhood of 4,000, 000,000

CHRISTIANSON-DIRECT CASE 5212 & 5213

be voided from'the,xeeervoir by the Citgo Unit as more
or less testified to by the Citgo witness earlier; around
9,000,000,000 cubic feet. Our calculations based on curve
pressures and curréht pore volumes underneafh the Cifgo
tract indicate in the neighborhood of no more than
A,OO0,0d0,00D cubié feettof'ggs in piace under the Citgo
tracts at:thé'préiéht time;

Q Originall§ or now?

A Right now; We can't talk about shat might have

been there origingliy. We're dealing with what's there

cubic feet of gas. -

Q Where is this additional gas going to come from?

A Of course, they're talking about producing and
voidiﬁg beyond what;they wédid ihject.‘ This 17114Mcf 8 |
day, you can of course argue abbut how much shrinkage
beyond that there will be, but the 1711 1s what they
definiteiy said thef would‘sell and that is going to add
up to 8,000,000,000101 so I imagine over this time period
we're talking about; Ch, anyway they're going to produce
8, 9 billion extra gas voided from the reservoir and there
is about 4,000,000,000 in élace under their tract right

now. Well, of courée, this ties in with some of the voidagl
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comparisons I was making earlier, and the oﬁ}y place that
gas can come from is thé-big Qnit which adjoiﬁs it and
which is connecféd, which I certainly believe and which
we've had testimony from the Citgo witness that the two
unit areas arc connected,

Q And tﬁat in itself, in your opinion, is a viola-
tion of correlaﬁibe rights?

A Yes, sir, I>wou1d say that it is, in my opinion. -

' Now, we move ahead further in this summation.

We feel that if thé Citgo Unit is governed by the same
voidage formula and‘cdntrols as the Arco Unit it will
give the NMOCC a means to reduce Cifgo Unit reservoir
voidage below present iévels, admittedly somewhat ineffi-
cient as we have seen here; resulting in more efficient
operations of the fgéervoir and tending to increase the
ultimate oil recovery from the pool and I méan that the samng
thing that oper&te on them, when you set them a voidage
limit like you've set us a voidage limit, then they're
going to be going out there and spending money to work
over wells and ﬁry to get as low in the reei as they can
and produce at as low a gas-oil ratioc as they can because
they've got that 1559 barral a day voidage number staring

them in the face and we've got a number staring us in the
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face and believe me it creates quite an incentive to go

. for the low-ratio weils in terms of production;(and‘this

is wh#t you'd want to do in this reservoir 1f you want to . ‘
maximize ultimate recovery. So setting & voidage limit is
quite a»carrot in front of an operator to try to get. .-

his rdtio doﬁn,éé low as possible whereas in a gasjgiphon
type operation this is not as critical. About the 6d1y
thing thatfs—critical is how much gas can you get in that
fhjection4weli. Now, okay, as 1 wanted to say again;

in setting a reservoir voidage limit for the Citgo Unit
Atlantic Richfield recommends the NMOCC use its best
judgment after a complete review of the facts, howaver,

we strongly recommend a voidage limit no greater thén

1559 reservoir barrels per day be granted to the Citgo

Unit, and just as is the Arco Unit the Citgo Unit should

be required to inject back into the Abo gas cap all
available plant residue gas. That completes my summation,
MR, HINKLE: We would like to offer into
evidence Exhibits 1 through 5.
| MR, STAMETS: Is there any objection to Exhibits
1 through 57

MR, KELLAHIN: No objection
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(Whereupon, Exhibits Iithrough 5

vere marked for-identification ;;d ad-

mitted into evidence.)

MR, STAMETS: Are there questions of this Hitnepl?

MR, KELLAHIN:_ Mrx. Examiner; I do h;;e some ques--
tions of the Witness. :j \

| CROSS EXANINATION |
BY MR, KELLAHIN: :

: rQ‘ Mr. Christisnson, I believe at the outset you
said that our Exhibits show the Arco Unit is sttuctur;lly
higher than the balance of the Arco Uhit, is that correct?

A Yes, the Citgo Unit is Strﬁ?tutaily higher than
vhat? | 7

Q Than the offsetting acreage to the south?

(Whereupoﬁ, a discuésiﬁn was held
off the record.)

A I'm sorry, would you repcat:thctf

Q I believe you said that thefArco Unit is struc-
turally highef, 1 mean the Citgo Unit is structurally higher
than the acreage offsetting it to the:South?

A It's structurally higher than the down-dip
acreage 1'll say. |

Q Where is the down-dip acreage?
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A 'It's on the level with the acreage along the
" strike of the reef, that is to the northeast and the south-

west,

Q = Where would that be in relation to the acreage

directly offsetting the Citgo Unit?
| A Where would that be?
Q Yes.
A  Well, it would be on our Unit map in lqcattonb

H-12, I-12, J-12. You're siructurally level to the -= -

i
3
3
&
B
1
E

this is a real general sort of thing -- the general strike

of the structure is northeast to southwest aiong the top
£ ‘ of it, o |

~ ’_ ? , : \ (Whereupon, a discussion was held off

: the record.) -

BY MR. KELLAHIN:

{ A (Confinuing) As I understood the question, Mr.

Kellahin, you wanted to know what specific areas of the

- € Uﬁit would be structurally approximately level to the
Citgo Unit, 1is that correct?
Q Yes, sir.

T A Well, let me say basically that I think this 1is
probably more important than identifying any particular
tracts, but the strike of the structure runs more or less

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOHNSON STREET

SANTA FE, NEW MEXICO 87501
TEL. (SO5) 982- 0386

.




CHRISTIANSON-CROSS - CASE 5212 & 5213

Page.. ...

northeast and southwest across the top part of the reef
and so the properties to the northeast of the green Citgo
area and to thé southwest of the green Citgo drba would be-
essentially structurally flat with the CLtgo"aiea. The
properties éo the south and southeast of the green c{tgo< 
area would be down-dip from the Citgo area.

Q Weii;now, taking for example the Amoco 1861-3
and J-14, would that be ellgnttﬂliyjflac to the offlitfing*<

<A (Intexrupting) 1Is that off our Exhibit 2 or

what?
Q It's off your Exhibit 1.
A Exhibit 1? Amoco what now?
Qﬂ 61-B and J-14.
A  Yes, that is J-14; old tract 61-B.

Q fen, sir. 1Is thaé-essentialiy flat to the off-
setting well to the north? i

A Nd, it's probably down structure., I imagine your
structure map will show. Now, you've got & map on top
of the reef, I'm sure that it's down structure somewhat
from the graen property to the north,

Q That's not a steeply tilted structure, however,
is 1t?

A Well, 1t depends on how you define steeply; no
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‘1has it not?

Gﬁlpercant of its original oil in place.

Page........ 92. ... T

it's not really, not on the basis of the reef and that's
really what's controlling the gravity drainage litpafion,
it's -~ I don't know what -- 5 or 6 feet. Heck, I‘'ve
testified to it at one time but I can't remember. Well,
the base of the—reef is dipping some five or six degrees.
Don't pin me to the wall on that, ' ”

Q With that degree of dip, we'll say five or six
detrces, and that is not dltect‘dip from the Arco Unit --
1 wean the Citgo Unit -- thénfuheté is your doﬁn-dip drain-
age occurring? A ‘ .

A Down-dip drainage?

Q Which you:teatifiéd to.

A Oh, it's occurring in this gensral area. Down-

dip drainags is moving sort of south southeast away . from

the Citgo tract.

Q So the Citgo tract has been drained in the past,

A I can't possibly see how 1t can be when you look

at}}he numbers I just mentioned earlier that it has produced

Q We'll come to the 60 percent later, just answer
my question. Do you feel that any ddwn-dip drainage has

occurred from the Citgo Unit?
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A If any occurred it was oil that was there tem-
1;5?‘ _ k porarily on its way from some other property to Gaother
property which occurs in a gravity-drainage reservoir,

When you've got these kinds of recoveries compared to the

average ior the Unit, tﬁs net du»i.;ugei hju got tb have been
in Citgo's favor. 1It's not hhrd to explain; you got im A
aa:ly, you've got real g od wells, there s good potn‘ab111t¥
but they don't have a whole lot of ‘pay so there's not a |
lot of oil in place, but that rate is really there. You
- guys, and Carper before you, have been able to really
pump the wells, make the good rates, produce the maximum
~ | | D | that the Commission allowed always, and as a result you've
oo had that pressure sink that shows up in every snnual pres- |

sure survey, and when there's a prediute'aink there is
movement of fluid, oil and gaa,rin the reservoir im the
| direction of the low pressure,
; | ‘ : | Q Have you finished?

I beg your pardon?

Have you finished?
I'm sorry.

Have you finighed?

> o > o >

Yes. I guess that's all, I might as well stop

there as anywhere.
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i

Q I would aﬁéreciute 1t 1f you would just answer
the questions., If there is something else that ought to
be brought out Mr. Hinkle is quite capable of alking ic,

A Yes, sir,

Q@  Now, you gsay that Cities Service got in thers

early; how do théi;.wcllq compare in date to the wells

immediately offsetting which you have on your Exhibit No, 21
A I really don't have the exact times of completion

except;»ydu know, I know which uell‘ﬁo.'ﬂolh'uu:‘tho ini-

tial discovery well, which is the 0ld Amoco-Malco A-1,

you see it's immediately south of the Citgo property sand
development moved north and northeast around that well.
They very,qhickly driiled, I think, the Number 2 and foun&
thcy?rcixigbt'pn the edge of the down-dip edge of the
reservoir so they start moving tack to.the north, As a
reahlt, your propertiés, you didn't operate them at that

time, I believe Carper did, had offsets pretty early in

the game 8o you moved in and started drilling and started

prodhcing.

Q The date of production then really doesn‘t
have anything to do with the drainage, does it?
A Date of production?

Q Yes, sir.
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A Qell, not necessarily, no, but what doea have

' §6ﬁething‘to do with it is how much o1l you have produced

to date compared to how much oil ycu've got in place under
your tract, which is 60 percent as of February?lsf, 1974,

Q M. Christianson, I'11 come toﬁfhe oil in plice
later, Let's‘just talk about .- |

MR, STAMETS: Mr. Cﬁtiutianson, we have heard

‘very considerable, lengthy testimony and it's getting_Lnte,*

- the afternodn; we have some other people waittﬁg to get on,

1f you would make your answers as short as reaionably pos-
sible, then if Mr. Hinkle has anything on redikect he can
take care of it then. I éertainly would’appteéiite it.

MR, CHRISTIANSON: Yes, well I see no point in

wasting time talking about when pagticqlar ateéa weie

developéd especially. I 3ust threw that in as one I knew
that Csrper was --

MR, HINKLE: (Interrupting) Just answer speci-
fically his questions without amplificgtiona:dﬁd~reasone,
and if necessary we can go éhead on rebuttal,

MR, KELLAHIN: T don't want the Examiner to feel
that I'm wasting time; the Witness dil testify that we
got in there early and caused the drainage,.

MR, STAMETS: Get on as quickly as you can.
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| BY MR, KELLAHIN:

‘nine wells listed, Arco's Empire Unit directly offsetting

CHRISTIANSON-CROSS : CASE 5212 & 5213
. S Page]'Ol

MR. CHRISTIANSON: Getting in there early had
very little to do with it; you always produced within the
legal limits, | |

MR. KELLAHIN: Mr. Christianson, I didn't ask
you a question,

MR, CHRISTIANSON: Okay.
Q Now, referring to your Exhibit No. 2, you have

the 61:36‘Un1t and three of those are shut-in. whaﬁ was
their production of oil, daily rate,.immediately before
the shut-in? | |
“A I don't have that information, I'm scrry.
Q They were ehut-in because they're high GOR wells?
A oh heck, I could go fhrough -~ actually I've got
a tabulation. Some of them were not high-rate wells., 1've
got our computer prlnt-out here somewhere if{you really want
to get into it, and 1 can give you the latest test data,
0il, gas and water on each of thoge wells. Well this is
what we're --
(Whereupon, a discussion was held
off the recoxd.)
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BY MR, KELLAHI&:

Q You can’t give me the production immediately
before, detailed rroduction? A

A I can give you what the wells tested for in the
1afslt 24 hour test we had prior to shutting them in if you
care to have that, |

Q You- can give it ‘to me just on the H-12, I-12 .

 and the H-17.

A The H-12, the I-12 and the what?

Q H-17. |

A H-17. Okay. This thing is what we-turn into
the Commission evety month and it's 12 feet long. Okay,
let's gsee. On the H-12 the oil was 42, né ﬁgter,'and the
gas-oil ratio was 6524 cubic feet per barfel; on the H-17
the 24-hour test was 140 barrels of oil per day, gas-oil
ratio 5293 cubic feet per barrel; on the I-12 the latest
test was 180 bafrels of oil per day, the gas-oil ratio
1717 cubic feet per barrel, | |

Q Do you know whether the wells were>actuallf be-
ing produced at that rate before they were shut-in?

A Were what?

Q Whether those wells were being produced at that
rate before being shut-in?
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| per day f‘g three of the wells, J-13, 14 and 157

CHRISTIANSON-CROSS - GASE 5212 & 5213

A I would have to go to the September proddéfiaﬁ;
those wells were not opearated by Arco. 1'd have to go to
the Commission's Septeqber - | »

Q (Interrupting) You don't know?

A (Continuing) Schadule. I don't know exactly,
however I doubt very seriously if Amoco was lhutting-ih
undexr competive bperation, was curtailing or :ﬁutfiﬂg?in
any high~oil-rate well:. | -

Q Now, with reference again to your Exhibit No, 2

you show production of gomething over, well, 284 barrels

A vYéu, sir,
Q In you opinion is fhat causing any drainage to
Cities Service? |
A Drainage from Cities Service?
| Q Yes, sir.
A Not when you look at the reservoir voidage,
Q I'm not talking about reservoir voidage,%I'm
talking about the migration of oil.
A That's what I'm talkingfabout. The migration of
oil has to do with what perxcent voidage you're yoiaing in
terms of your --

Q (Interrupting) It also has to do with pressure --
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A (Continuing) Space between the two wells. That's
gight, 1t4al:orhas to do-with pressure, |

Q Now those wells are not down structure axe they?

A Wells J-13, J-14 and J-IS?

Q Yes, sir,

A Yas.A Actuglly, possibly the J-13 night,be about
flat to your lowest structural well which should bas your
Wright A State No. 4, and the other two wells you mentioned
‘thq“J-lb and J-15, without question, in myiqpinion; if!
lower on the structure than any Citgo well, A

Q So, on the Baais of gravity alone tﬁefq'coulalbc

drainage couldn't there?

RS
N

A I don't necessarily concede tha!wiﬁere could be, |
I'm going to have to get back to what reflects drainage
,:1n a reservoir situation and that is realtive vbidigc,
relative to how much volume you'ye got under your relcrvdii.

Q You're not considering at aii cil*in place mi-
grating from one place to the other in that connotnt@on
then, ave you? A

A Well sure it’s migrating. It's migrating all
over out there, WUWe can't control that especially, an& it's
migrated, of course, in the direction of low pressure,

Q Do you know what your reservoir voidage was prior
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to the formation of Unit on~thesé nine wells? Have you
calculated that? |
| A No, I don't think I've got that élthougﬁ -- N0,

we haven't got that, | N

Q You have tgken tﬁc wells in the Cities Service
Unit, the Citgo Unit on the basis of their present produc-
tion in all of your Exhibits, have you not?

A January, 1974, was on the basis of their present
ptoductldn. |

‘Q And that's the figure you've Qaed throughout
your testimony? | |

A No, in going through I mentioned in each case
where I was making some type of projection about what ﬁould
be nroduced in the future; I‘ve gét on the line a little
est.'" which means "estimate' and there we were elfimating
both the oil rate and the gae-oil ratio that your tracts

would be averaging,

Q In making your estimate did you give any considet+-

tion to the transfer of allowables on the Ccitgo Unit for

the purpose of reducing GORs?

A Only to the extent that I fazel with the situation

you have gut there now, that is as shown in my Exhibit No,

2, all your wells are high-ratio and based on the performan
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I1've scen of other high gas-oil-ratio wells I don't feel

'vﬁihat'you have a wﬁole lot of option or a whole lot of room

available to really transfer and lower your ratios to any

great extent, 1 éhink“you will get some low ratio early
because you'll go'to a highexr rate on your two low-ratio
wells and this will lower youx ratio,‘but within a few

months it should be back up to this‘trend; thia 4200 vhiﬁh

we used,

Q Just on the basis of the figures you have on your
Exhibit, the Magruder A No. 13 could be curtaildd'forrihcv
purpose of reducing the GOR, couldn't it?

A Could be curtailed?

Production be curtailed,

Are you talking about Exhibit 2?.

I'm talking about Exhibit 2.

The Magruder A-13 could be curtailed and what?

To redﬁgg the GORs.

L A - Y - .

I don't know whether the GOR might come down,
You'’re not producing at a tremendously high rate now;
54 barrels a day, and it's got a 480C gas-oil ratfo.
Q Some of the others could be curtailed tc transfer
allowables to lower GOR wells, could they not?
A Yes. You mean you could say, shut-in, say
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.,

curtail or shut-in the Magrider A-13?

Q Yes,

A - Oh yes, you could improve your situation, I
was taking into conalderationlin“these estimates that you
probably would have a short-term improvement in gau-oil
ratio, but I think it will start moving back up and aetuallﬂ
4200 to 1 ig not a high ratio complred to the way your -
ratioe have been going up, based on historical increases
‘over the'pait“few years.

Q  Now, turning to your Exhibit No. 3, Hére again
you have used the January Cities Service production as the
basis for this, have you not?

A No, January production stands all alone on its
line, That's just what you'ré doing in Januarxy.

Q I see, | 4

A It's not the basis for anything else except I've

been compariug back and forth to what we were doihg in
’? - - ; January in our Unit,

Q How many producing wells ars in Arco's Unit &t
ihe present time?

A I believe about 1&4} I might be off one way or
the other,

Q Do you use 221 wells to average all of your
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computations? | .

A This s right. This is how many we had &t the
start, We've shut-in the difference between 221 and 144;
at lgast that many.~ |

Q  Well, that would change the Column 7 figure,
reservoir voidage rate pe:»ﬁoli? '

A No. 1It's entireiy on how you want to define it,
We're talkiﬁg about per well in terms of what might be
used fof proration. I'll bet you you're not going to rfail
to use every one of your six wells to get all the allowable
you can. You're not just Eraésferring allowibles from one
of your wells you just finished asking about,

Q@  Does your figure include injection wells, your
221 figure? | .

A No, it docesn't.

Q It does not include that?

A It does not inclﬁde 1nject$on wells,

Q On Citgo Unit yéu nake a 1977 estim;te. Hve you
made such an estimate on the Arco Unit?

A Yes, as a matter of fact I have, would you like
to hear 1it?

Q I think in the Interests of time I would ask that
you supply that to the Commission and send me a copy of it
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rather than my going into it at this moment. _
MR, KELLAHIN: Is that satisfactory, Mr, Exar;imtt“"
MR, STAMETS: That's satisfactory,
MR. CHRISTIANSON: You want the 1977 Arco Umit
estimated performance? |
MR, KELLAHIN: On D and E on your Rahibifjlo. 3.
MR, CHRISTIANSON: The same parameters as are
on Exhibit No. 37 - |
VHR; KELLAHIN: That is correct.
MR, HINKLE: Do you want us to gend that directly
to the COmmissioh>and & copy to you? | ’
MR, kELLAHIN:, I would appreciate it, yes, sir,
if that is satisfactory.
BY MR, KELLAHIN:

Q In connection with your reservoir voidage I

Arco Unit?
A Yes, I'11 say.
And you are giving Citgo credit the same way?
Oh yes,
On the game basia?

On the same percentage,.

Po R - -

I believe you testified in connection with

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. (508) 982-0386




CHRISTIANSON-CROSS CASE 5212 & 5213

Exhibit 3, that the Commission, by adopting a GOR of 2000

to 1, had set an allowable reservoixr voidage?

A Well,{in effect it 18 a reservoir‘voidige limit,

i
i

yes.

Q Is it your testimony then that Cities Service

is violating the CommissLOﬂ 8 rulcl?

~A I'm only pointing out what I calculated ﬁal
you're not avoiding the rules as such, alth?ugh you were
" over this month, but the Commission allows ;bu'ubhe grace,
Q They allow us the 2000 to lrratio!don'} they?
A Right, and you have say, you can get over -=-
MR, STAMETS: (Interrupting) Mr, Chri?tthnabn,

this is not answering Mr, Kellshin's question. A simple

yes or no will be sufficient This is add{ng to the

record ‘without benefiting the record.
BY MR, KELLAKIN:

Q The Commission hasn't actually set a reservoir-

voidage rate of 552 reservoir barrels? :

A No. what they have said is what you said, 2000
and 142, 2000 cubic feet of gas per barrel of ﬁOp-allouablL
oil produced and the top allowable is léé;barreis a day
per well, |

Q When did you gtart injection in this Unit?
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A We haven't started{yéf as I mentioned in my
tcltinony.‘ |
Q So anything you had in rggara to tﬁe Arco Unit
in Jenuary, 1974, has no credit for injectfon?
’ }A Oh, that's right, No. 1It's stricfly as it stands

now gshutting-in high gas-oil ratio wells producing low

Q And that's the sum and total of what you have
done?

A This is what we have done to datet

Q As I understand you will be injecting gas by June,
is that right?

A That's rigat., The equipment {is going.in out tﬁérqu
right now,

Q And that's the basis of your Colusm B on Exhibit
No. 37 |

A Exhibit 3, Line B?

Q Yes, sir, .

A Yes, that's right, We expect to bé, as it says
here, injecting all available residue gas.

Q Will ‘all available residue gas be injected by
that date? :

A Right.
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Q And that means 68 peﬁcent of all producid gas,
I believe, accoxding to your testimony? |

A As I teatified breviously we can't be pihncd
down to an cxact'percentage becauséAof varxious factors
which I testified to previously befoxe the Commission. 1
don't know whether we want to go into them now, but they're
on the recoxrd, It would be around that aumber,

Q Now, you say in your testimony that Citgo will
only be injecting 34 percemt. Arxe you faniltathpith'
Table No. & in our Exhibit?

A Ko, 1'm not,

MQ  Doesn't that reflect that 63 percent of the gas
is going to be injected from the outset?

A How much?

Q 63 percent?

A I don't know what -- you're talking about for the

19747
Q '75.
A I beg your pardon.
Q 1975,

A J

A My calculations don't deal with '75 so we're talk;
ing about apples and oranges.

Q Well, you just made the flat statement, Mr.
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Ghristianaoh,éa I understand you, and if I'm in error
correct me; that at the outset and during the early lire
of thiﬁiptoject Cities Service will only be injecting 34
percent,

A This is what you will be injecting at a gas-oil
ratio -- we have to defina how 1 Lalculatod this,

Q Okay. How did you calculate 1t?

A Based on oil-gas ratio of 4200 to 1 a daily 011
rate of 651 barrels per day selling 1711 mcf per day,

loeing 10 percent of the rest above that due to various

factors which were discussed earlier, then your net-gas

injection will be about 34 percent of tha total gas
produced,
Q And that's just based on the figures you've used |

on the present operations of Cities Service as of January,

19747

A No, No, that's based on what we're forecasting
for you for mid-1974,

Q Well,.going back, you have an oil production,
you have gas production, you've got a GOR. Those are all
based on Jaruary, 19747

A No,

Q What are they based on?
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A It's based on our estimates of what you will be
able to make in mid-1974,

Q Did you hear the testimony this morning that we

wouldn't inject until 19757

A Well, you appréciate that we were unable to, we
didn't have copies of this report, In fact we couldn't

f£ind out scarcely anYtﬁiﬁg about what you were planning and

80 ﬁe;had to make some ebtimateq and we felt that this

numbex ié}probably,‘l mean that this is early in terms of

when you actually get the equipment in there, but what

we're trying to do here is show the Comniission the relative

situation and the quibbling about dates is in my opinion
1ﬁmiterialg
Q  Yes, sir, I would agree, quibbling about datee

is immaterial, but our Exhibit, Table No. 4 does not

»agree with your conclusion, does it?

A I wouldn't say that. I don't think they're the
same, they're not the sams. For example you've got the
whole year 1974 all in one lump; you've got '75. I domn't
know, I would have to study 1it, I'can'; givé you an
opinion -«

| Q (Intexrrupting) You don't know at this point?

A I don't know what you have done there really,
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"MR, STAMETS: Mr. Cbhristianson, on Table No. 4

”“"f' produca 1543 pmcf; it indicates they will 1njéct 1022 mmcf.
e Just eyeballing that, what percéntage would you say that
is gas injected? |
| MR, CHRISTIANGON: That's 60 percent or so,
MR, STAMETS: Thank you, That’é all 1 ngedlgo
know about that. » |
MR, CHRISTIANSON: 1000 over 1500; it wou1d4be>
somewhere around 60 percent,
BY MR, kELLAHIN:
B | : Q ﬁow, let'S‘gét into some queationé'abbut this
regervolr vﬁidage. You have in your Exhibit No. 4 used
~ ‘ percent total of reservoir hydrocacbon pore volume for
S ) 7 Arco's Unit and Citgo's. Your poré volume calculatiQn,
fpre - ' is .that based on that 1970 Engineering Study?
A It's based on the Arco report, really, which
simply dses the 1970 Study. |

- Q You made your computations from that Study, though,

is that correct?
A Right. Well, it's actually from parameters that
were used in unitization; oil in place and so on.

Q I understand that, that was my next question,
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unitization were in your reservoir study based on the 1970
Engineering Study, is that correct?

A oOh, they'were;.the parameters used in the
basis for tha rolative percents of 01l in place»were the
Engineering Committee Study done in-1970.

' Q And that's thé theory that you've uaed in your
enginearing report in youf Exhibit ﬁs{'k?

A Right, in'terms of percentﬁges._-‘

Q “In terms of pexcénfages. &hat is the,bisia'of
the figures which you were going to éssign a participafion
factor to‘Cities-Service in the Atdo?Unit,Via’it not?

A What; do ‘you mean therhydr$carbon pore volume?

Q Yes, sir, part of the basi; for the figures.

A ‘Actually, no, not really; it's'juat here for
comparison, |

- Q I'm not talking about this;particular Exhibit
at the moment, Mr, Christianson. You're talking about

hyd¥ocarbon pore volume.

A Yes,
Q And you say that was one oﬁ the parémeters in
your Unit?

A That's right,
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Q And that was for detérmining the participation |

factor to the various owners in the Unit?
A  Oh, yes,
Q  And that was what you prdposed that Cicies

Service accept?

A That's right,
Q  And they did not accept it?

A That is correct, for these tracts that are in

ﬁ 'quution.

Q And did fou partidipate‘in any of that ;-

A Engineering?

Q Yes, sir.

A Oh, yes.

Q: Did you participate in the negotiation of the
Unit on the basis of participation?

A Yes, sir, I did.

Q And was it not a fact that Citles Se;v1c§
declined to join Ehe Unit becauaeﬂthey felt that you did
not assign them sufficient reserQes?

A I think that was one of their stated reasons,
yes., | |

Q Now, in connection with that, the study, that

1970 Study, and I don't expect you to remember the figures
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s

exactly, but it showed primary reserves of 609,914 barrels, |-
does that sound approximately right? |
A Axe you talking avout the October 2,‘1976A8tudy
which 1s the Arco study? :
- Q YEs; sir. |
A I imagine. I can't remember. I hn#cn't‘roally
checkead; you nighc»be entirely right, I vbuldn;t qunrrtl.r
Q@ And would you quarrel with the fact that during
the following three }eara Cities Service produced 716;679
barrels in that same ttactf |
A No, I couldn't quarrel with that either.
Q Would that seem to indicate that the porxe volume
calculation used was incorrect?
A  No, I would say that had nothing to do with the
pore volume calculations.
Q That's recovery.
A That's productior versus predicted productiom,

Q Well, you were attempting to assign them on the
basis of thet Study, 609,000 barrels, were you not, primary?
A Yes, but this was based on projections by two

different numeric models, one run by Arco and one rum by
Amoco, and directly original oil in place;, or oil in place,

or pore volume under you tract had very little to do with
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CHRISTIANSON-CROSS

what the nodel tecovcriea were fron your wells.
Q The poxe volume did enter into the calculations
of the reserves to be tltignod to that tract, did it not?
“I think you juct testified to thuc.,wg
A Yes, there were other pnraﬁQtera that involved
re;erv;l and pore volume entered in.vtn fact primary re-
covery was icnrcel} £$ soms of the pavameters that did get
“into the calculatiins. | : _
Q But then you testified that Cities Servicdihad
recovered 60 percent §f tﬁé oil under their tract?
A That's right.
ok if- ‘ S Q Is that a normal focovery for the Empire-Abo?
| : A No, as 1 say th-_;votage recovery for the entire
'Eapite-Abo Unit is sbout 26 percent right now of the total
original oil in place under the whole area.

VQ Wouldn't the 60 percent recovery seer t~ indicate
that there is something wrong with the calculatlons under
the Cities S;rvice tract?

A Not to me.

Q You think they actually recovered 60 percent?

A Oh, yes, sure. That fluid can move around out
there,.

Q Do you think they're going to recover 100 percent?
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Page....... 120 ...........
A ‘Wall, do vou want to know, for examsle. one of I

the reasons why I feel this way or would that be dragging
things out?
Q Ar._ybu telﬁifying -
A (Interrupting) There is a separate independent
set of data that confirms that there is nothing wrong with i
the oil in place under your tract. | ‘
Q@  That's n§t before the Commission.
A We don't want that, okay. o ; ;
Q- You festified that pressure data shows that cttie’
Service wells are draining. What pressure dati’a:o you
taikiog about? .
- A I'm talking about the annual surveys that are
" taken on all the wells. Annual pressure surveys that are
tak@n on the wells, | 2
Q What pressure threshold are you talking about
across the lease line at that point?
A Pressure thrashold?
Q Pressure decliﬁe, pressure difference?
A Oh, I don't know, it's on the order of 150 pounds
with the Citgo properties Being lower.
Q  Now what wells axe you talking about on those
pressures?
T ATEWIDE DEooOSITIoN NOTARIES
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A Virtually all the Citgo wells. The closer you
get to the main imif in general the higher the Cit;o well
presauril are, As you move toward the back row of Citgo
wells they are at a lower pressure than the two good
wells down there. | |
. Q Now, you say the back roia, are you talking sbout

‘the north end? |

A Yes, I'm talking about the north row of four -
wells; you can make the general ststement sbout them that
their pressures on the average would be somewhat lower than
the two southernmost Citgo tract wells.

Q - That wouid 1ndicut§ then that any migration is
coming in from the north, not from the south wouldn'‘t 1t?

A Not to 'me,_no. It just means thati tha p_mllyln‘ 7

| sink is éreacer back thcre. It's moving across; it cam

be moving across the southermmost wells toward the

northeromost wells.

Q Those wells that are producing 284 barrels a day,
do you have any pressures on them?

A Not recently, no.

Q What do you mean by not recantly?

A But the latest survey -- of course they weren‘t
producing 284 -~ but at the latest survey their preasures
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Q They were higﬁér?

A Oh yes. B

Q They directly offset the Citgo properties?

A Yes, sure. I'm not sure which of those wells
have sctually been~preasuta-tested recently.

Qf How much higher are you talking about? Do you‘
have any figures? | | v

A I don't;know.~ I would Just nay-h@ghtr; I dbn't
think it‘s tremendously important, the exact amount,

Q Now, I believe in your recommendations you said
that Cities Serxrvice should process the gas. What plants
are avéiiable for processing? ﬁ

A There are at least two plants avaiiable right
at the moment to process gas.

Qi Whose are they?

A fThe Empire-Abo plant and the Artesia plant,

Q Well aow, who;ouns those plants?

A°  Phillips I belleve owns, I'm not sure whether
complate, most, probably all of the Artesia plant. The
Empire=Abo plant is owned 50 perxcent by Amoco and they
operate it, and 50 percent by Arco.

Q I believe in connection with Exhibit No., 5 you
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‘gas under the Citgo Unit at the present time. 1Is that

We calculated the améUnt of solution gas based on the

CHRISTIANSON-CROSS CASE 5212 & 5213
. 123

added some informstion tothe effect that there were
4,000,000,060 cubic feet of gas under the Citgo Unit at
the present time?

A 1 beg your pardon?

Q I believe that‘yDU'festifiod, it has ébthins to
do with EXhibit 5, you were referriﬁg to it, but I believe
you testified that there was 4,000,000,000 cubic feet of

your testimony?

A . fbi,ait.
Did you make a calculation on that?
Yes, ;1r. ‘
What did you base that calculation on?

i beg your pardbn?

L O P> L P L

What did you base that calculation on?

A Well, we actually looked at two diffevent ways.
We made an estimate where the gas-oil contact might be and
then, based on numeric model indications of what the gas

and oil saturations wererabove and below gas-oil comtact,

current pressures that you've got in there and the amoumnt
of solution gas in place, which I think at current pressures

is around 713 cubic feet per barrel, and then using &
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,;gggfgggggge fgggggrqgrargga-formation-volume factor in

" hydrocarbon pore volume that you‘ve been talking about.

1'11 go ahead and save you that trouble,

- much as the numeric model said they would, then you've

~got 3,78 billion so we said you've got certainly

CHRISTIANSON-CROSS CASE 5212 & 5213

d - Page....... 12’.

terms of reservoir barrels per mci, we estimated 6: calculat
vhat volume of free gas was there, and when w¢' mede this
ealcul&tioﬁ. adding in golution gas and free gas we got

3,78 billion cubic feet in place. Again, this 1s using

Q Thank you.

A  Okay, then we made one more calculation. We

ed

juat made the bald ansumptionvthif ail thht“ﬁfdgocarboh ﬁor
voiume was occupied by gas, and when we made that assumptic
we came out 3,72 billion cubic feet of gas if all youf
pﬂy, under your ttdcfs, is gas saturated then you've got
3.72 billion and if there's a gas oil contact there, which

of course we think there is, and the saturation varies as

somewhere i{n the meighborhood of 4,000,000,000 cubic
feet of gas in place under that tract right now.

Q You've already answered’my other question in
connection with that, so turming to Exhibit No..S, the
lagt paragraph, you called for emphasis on corrosion

control, that the injected sour-gas-type pfeasutes gan
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,,,,,cauae problams. _Hes Arco Unit sweetened theix gu? Atre

they phnning to. remove the sulphur?

A Yes, actually the gas will be sweetened a).l.
thmdgh our plant, yes.
A .Q Is that a normal operation for a pressure-
émi.ntemncé pt'o‘jéc’t?*
| A Well no, it probably isn't. We've got the
iweetenins facilities.
‘, Q If you ‘didn’t have that you uouldn t sweeten 1it,
1s that correct?

A Well, that's probably true.
Q The price of sulphur would hardly warrent it,
§0u1dit7 | |

A fl‘tmt'a probably true, although »I'nrnot an

_fexpert in that area.

| I{R. KELLAHIN: That's all I have, thawnk you
Mr Examinez, |
| MR. STAMETS: 1 have one~ question myself, If
éities Service is allowed a unit allowable equal to the top
unit allowable for oil and the top uni"f{cashi'g-hud allow-
éble timesf the number of wells, during the period when

fxo gas is Being injected, will drainage occur from the

Arxco Unit into the Cities Service Unit?
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‘MR, CHRISTIANSON: It it's allowed a top what?

MR, STAMETS: If the Unit is assigned an allow-
able equal to the top-unit éi.i allele for a well in the
Empire-Abo field the top casing-head alloweble times the
number of wells. Before the gas is reinjected, would
this cause drainage from the Atlantic Richfield Unit into
the Citles Seirﬁce Unit?

EMR.»GHRISTIANSQ!: | In essance that’-lcundl to me
as 1if, ,_\goétin‘g'back‘ to reservoir voidage, you're ulkﬁag
about 552;barrels a day per well; moreorless, no matter
how you slice it, oil or gas, that's how it comes out in
terms of :‘.fese:v'oir voidage., Of course, tl:"zia is niontially
wnat is going on right now if we stay within --

‘MR, STAMETS:  (Interrupting) Can jon answer
yei or nof |

‘MR, CHRISTIANSON: Not without doing some calcu-
lations. ,‘:L'et"me give you my best eatmate. I_think that
it will be a conditicn about like is going on now, and as
my testimony hus shown, they are voiding more reservoiy
space now;than their share of hydrocarbon pore volume ox
their share on well count,

MR, STAMETS: That would be a yes answer,

MR, CHRISTIANSON: And so, in my opinion, the
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tendcncy would st:.ll be for draimge to occut from tho

Arco Unit toward the Citgo Unit,

MR, STAMETS: Are there any other questions of
this Witness? He may be excused. 1Is thérg any other
direct testimony in this caase? |

I would like to ask just a few . brief qu?ltiqnl _
of Mr, Lowrey. |
(Mr. Lowrey 1afrec111ed)
FURTHER EXAMINATION
BY MR, STAMETS:
Q Mr. Lowrxey, I. note that the prépo:ed injection
well is at a non-standard location, |
- A That 13 correct.
Q Is this to try and get the well neatly in the
center part of the Unit?

A  Yes, sir. We wanted to get up ‘on the structure

. as far as we could and still comply with;the 1650 distance

from the Unit,

Q  And that's the reason for the non-standaxrd
location?

A Yes,

Q Now, there was some discussion about the posai-

bility of driiling additional injection wells. Do you
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Patz,e128

have a proposed minﬂnum distance from the Unit boundary
line that those should be drilled? In the original Atlan-
tic Richfield Order they were prohibited from drilling with-

;h so many feet of the outer boundary of the Unit, Have

you got a ptoponnlraueh as that? |
A No, we're not recomneﬁaing anything different

then that, We do not plan any other injectiocn wells at’

this time except one. ' | ‘

‘ Q  If you would drill snother one where would it

be located? High in the center? | f}é
A As high on the structure as we could, yes,

n”: Q Would Cities Service file a pressure-maintenance

‘report in some sort of a form which would indicate the

—ﬂtdﬂf.‘m‘“‘)’,,&,’)“&- O

allowable desired for the next proration period on each
of these wells? |
A Yes.
Q What kind of treatment or equipment would you use

in your injection well to prevent sour-gas corrosion?

A That has not been;determined to be a severe
problem as yet. This would just have to be an operational
taken ocare of when the time comes. There
nay be & severe corrosion problem and it may have‘to be

sweetenad, I don't know,
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™ . Q What would you do, install a corrosi-n two-pond-
: type system?

j A Yes, we would have to determine what kind of

problem we had first.

Q And this would be reported to the Commission?
77777 A -fes, if they desire.
 § | MR. STAMETS: Any other questions of this
= j§ Witness? He may-be excused.

Anything further in this case?

- MR. GRADICK: I would like to make a shorf state-

ment.
— MR. STAMETS: Mr. Gradick.

MR. GRADICK: My name is Gene Gradick and‘Ifm
a Petroleum Engineer Senior Grade with Amoco Production
Company and we have a wérking interest in the Empire-Abo
Unit.

We support Arco's position and we feel that

conclusion has been shown that drainage has been occurriné
in favor of Citgo's proposedenit. We have been aware of
this occurring but were willing to pay the price in view
of the fact that Citgo was making an effort to unitize

~these properties. We felt that they would initiate a -

—|| program to protect correlative rights and promote conservatipn,
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however, it is evident now by‘theif own teaftﬂpﬁy:thnt
that program will not promote conservation and will
actually increase the exilting‘inequ;tjbla drainage., 1If
Citgo's proposal is adopted, the Empire-Abo Unit must
carefully consider means to protact its correlative rights

and should a revision in Arco's plan mold of operations

resultr.  then potentia!ly substantial o0il reserves can he
lost,

MR, STAMETS: Other atatcnonfn?

MR, KELLAHIN: I would 1like to make a brief stateq
ment;

MR, STAMETS: You certainly may.

‘MR, KELLAHIN: If the Examiner please, there was
some testimony that the Witmess didn't hhve access to thisj
report, It was made available to their’manageacnt; whethey
he got it or not; I assume he didn't; he so testified,

In connection with the question of drainage, the
statement just made said there was conclusive proof of
drainage, Thexe {8 no proof whatever of drainage in this
record, Thére is no pressure information offered. The
Witness merely made a statement that the pressures down
to}tha gsouth were higher than those to thé‘ﬁoréﬁ. How
much higher, what the pressure is, whether it would be
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~ how much 1s beiﬁg reinjected here we're talking about a

' CASE 5212 & 5213
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offset by any giavity dtainaQ& or not, we have absolutely
no 1nformnt£on -o the preasure and drainage must just have.
to be completely disregarded for there is nothing in the
recoxd to support it,

Now, 1f Cities Service continues to operate thnir
pzopettiei under the present rulec,they would be in a far
better ponition than undeér Arco's proposal, so why unitize
it or why have prelaute-nnintenance programs? Cities
Service feels that it is essential that this gas be rein-
jected 1nto this resexvoir and that in the {ntexests of
an efficicnt operatinn, over the long life of this pool,
their pxopoaal will actually result in less rcnervoi:,
voidage than che present program. Now, there has been a
lot of confuaion about how much Cities Service is going
to reinjcqt. I think our Table No. 4 in the Exhibit clearly
shows they are going to reinjoct 63 percent of all of the
produced Qac. Arco's testimony in the previous case
indicates they re going to reinject approximately 68

pexcent of the produced gas g0 when we're talking about.

pretty small difference between the two projects.
Now, when we get into this question of the rightl

of Cities Service to produce the volumes they're talking
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about‘prodq§ing the thing alw?ys(comcs right back to Arco's
_ calculations of the reserves ‘in place under Cities

Service tract based on their hydrocarbon-pore-volume -cal-

culation which was rejected by Cities Service as their
- reason for not joining this Unit ‘in the first place and thc#c

is testimony in the record of’the previous case to this
éct. Wwe dot t agree with their calculation and evary-
thing that has been offered here today is based solely on
that calculgtion 1nsofar as‘tye voiding of the reservoir
space is conéexned. We dbn't%feel that Arco has made &
case ;gainst Cities Sétviceﬁiﬁ this matter, They‘havea‘t_
shown that they're going to be damaged in any way at all.
Certainly if they haven t shown any drainage has occurred
or is going to occur as a resglt'of what Cities Service
proposes, s0 on that b&stg we%aaktthnt the Application of

Cities Service‘becappréved. We made our proposal, we made

a rather definite proposal. Actually we don't feel there's

any room for compromise betweén the two proposals. Na-

turally we want to have an Operation that will be compntiblm
to that of Arco, but it doesn't necessarily mean that we're

going to operate in exactly the same fashion, either, as
long as the end result is goiﬁg to cowme out approximately

the same,
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CASE 5212 & 5213
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MR, HINKLE: I would like to makh-mine'vcty short,

In this’caee we've got the big unit and the 11::14

The Arco Unit is operating as has been demonntri:od, ve
have h&d'hearings before the cémmiaaion_here to fhdw that
it 1s operatiﬁg very efficiently under certain rﬁlat. Now,
they come in, Citgo, and want to operate their Uﬁit underx
diffcrcnt rules. I think it has been clearly pointcd out
by the testimony of Atlantic Richfield in this c{ael
the 6perntor, that to operate under the propoted;xules
will violate correlative rights. Now, the only testimony
in thisxxécord that CitiesfSerVice has to suppo:f the fact
that fénwould not vioiété correlative rights is finply
the statement of Mr. Lowrey, and in his opinion,:it would
not, Now, I think the burden is on Cities SQtviéh to
poiht out specifically wheze the rights would be protected,
and we have, I think overwhelmingly shown that correlative
rights would be violated. That's all.

MR, STAMETS: Anything further in this case?

We will take the case under advigement.
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STATE OF NEW MEXICO
Ss.

o N

COUNTY OF SANTA FE

I, RICHARD L. NYE, Court Reporter, do hereby cqrtify
that the foregoing and attached Tranacript of neAting
before the New Mexico 011 Conservation Goumission w‘s
reported by me, and the same is a true and correct rccord

of the said proceedings, to the best of my knouledgc,

3

skill and ability,

I do hereby certify that the foregolng ie

a complete record of
the Bt ¢ the proceedings
ner heargz'g of Case No.. 2

heard béme op..... . (.0

& »

Now l(e;:;ep 041 Conser;ratis;x ('.'omm
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June 11, i974

: Re:
Mr. Tom Kgllahin
Kellakin & Fox
Attorneys at Law
Post Office Box 1769
Santa FPe, New Mexico

Dear Sir:

Encldsed herewith are two copies of the above-referenced
Commigsion order recently entered in the subject case.

Very truly yours,

T o . -

O1L CONSERVATION COMMISSION | CHAIRMAN

; “WE¢ LANocdnuuaonsi
STATE OF NEW MEXICO ALEX J. ARMUO
PJlBOX%Q?jSANtAFE "94:2"
87501 STATE GEOLOGIST

_CASE NO. 5213

" Cities Service 0il Co.

I R TRUJILLO

A.L.PORTER, JR.
SECRETARY - DIRECTOR

ORDER NO. R-4808

Applicant:

A. L. PORTER, Jr.
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FORACIL

BEFORE THE OIL ' CONSERVATION COMMISSION
" OF THE STATE OF NEW MEXICO

al¢

: IN THE MATTER OF THE HEARING

+ CALLED BY THE OIL CONoERVATION
. COMMISSION OF NEW MEXICO FOR
‘THE PURPOSE OF CONSIDERING.

E , ;s o CASE NO.” 5213
; ' Ordexr No. R-4808

«?APPLICATIOV OF CITIES SERVICE

i OIL COMPANY FOR A PRESSURE
g}HAINTENANCE PROJECT, EDDY*COUNTY,
i NEW MEXICO. i

i

it Iy
fo - -~ ORDER OF! THE COWMISSION

%BY THE COMMISSION:
o

This cause came on for hearing at 9 a.m. on April 1o, 1974,
. at Santa Fe, New Mexico, before Examiner Richard L. Stamets.

%

P NOW, on this 11th i day of June, 1974, the Commisaion, a

| quorum being present, havIng considered the testimony, the record,
i and the recommendations of the Examiner, and being fully advised
i in the premises,

2

FINDS:

i
H
it

(1) That due public&notice having been given as :equired

‘by law, the Commission has jurisdiction of this cause and the

3subject matter thereof. ;

i (2) That the applicant, Cities Service 0il Company, seeks
authority to institute a pressure maintenance project: in the

Empire~Abo Pool in its Citgo Empire-Abo Unit Area, Eddy County,

New Mexico, by the injection of gas into the Abo formation

I through a well to be drilled at an unorthodox location 990 feet

from the South line and 2635 feet from the East line of Section

i 35, Township 17 South, Range 27 East.

(3} That the applicant further seeks the designation of
the project area and the promulgation of gpecial rules and
 regulations governing said}project, including provision for

| the operation of the project under a net GOR rule and the
lestablishment of a gas injection credit "bank” against which
- injection credit could be drawn in order to maintain full
‘ allowables during such timea as injection plant shut-downs

vand similar problems.

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

L
EDDY COUNTY, NEW MEXICO

TOWNSHIP 17 SOUTH, RANGE 27 EAST, NMPM

Sectlon 35: SE/Z, 5,2 5W/4, and NE/4 SW/4
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TOWNSHIP 18 SOUTH, RANGE 27 EAST, NMPM
Section 2: NE/4 NW/4 and NW/4 up/r

{5) -That the applicant is the operator of the Citgo

17Empire-Abo Unit, which embraces the above-described’ lands.

(6) That the Citgo Empire-Abo Unit embraces lands imme-
diately adjacent to the Atlantic Richfield Empire-Abo Unit
Area, which area is also under pressure maintenance by the
injection of gas, and injection of gas in ‘the Citgo Empire-

' Abo Unit Area is in the interest of more efficient operation

of the pool as a whole.

£7) That the production permitted the Atlentic Richfield
Empire-Abo Pressure Maintenance Project ig limited to reservoir

voidage equal to or less than the average reservoir voidage for

; the project area for the calendar year 1972.

(8) That the evidence indicates that the portion of the

5Empire~hbo Pool underlying the. Citgo Empire-Abo Unit Area will

be more efficiently produced by operating under a reservoir

| voldage formula similar to that used for said Atlantic Richﬂeld

' project.

(9) That reinjectioh of produced.gaelat a location 990

| feet from the South line and 2635 feet from the East line of

' Section 35, Township 17 South, Range 27 East, will efficiently

aid in maintaining pressures in the Abo formation in the unit

' area, and an injection well et that location should be approved.

(10) That the production from the project area should be

élimited to the average reservoir voidage for the project area

: for the calendar year 1972 (2213 reservoir barrels) or 852

.barrels of cil per day, whichever is less.

(11) That special rules and regulations for the operation

iiof the Citgo Empire-Abo Unit Pressure Maintenance Project
: should be promulgated and, for operationel convenience, such

: rules should provide certain flexibility in authorizing the

production of the project allowable from any well or wells in

! the project area in any proportion, provided that no well

‘ir, the project area which directly or diagonally offsets a

" well not committed to said unit prcducing from the same common
. sovrce of supply should be allowed to produce more than two
"top unit allowables for the Empire-Abo Pool.

(12) That an administrative procedure should be established

" whereby said project area may be contracted or expanded for good
' cause shown, and whereby additional injection wells and produc-

" ing wells at orthodox and unorthodox locations in the project

. area may be approved without the necessity of notice and hearing.

{13) That approval of the application for a pressure main-

itenance project and the proposed special rules therefor is in

the interest of sound conservation practices and will not cause

. waste nor harm correlative rights.

T
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IT IS THEREFORE ORDERED:

S (1) That the applicant, Cities Service 0il Company, is

. hereby authorized to institute a pressure maintenance project
% in the Empire~Abo Pool in the Citgo Empire-Abo Unit Area, Rddy
' County, New Mexico, to be designated the Citgo Empire-Abo Unit
' Pressure Maintenance Project, by the shutting in or curtailment
© of production from less efficient wells and/or the reinjection
i of produced gas as raw gas or plant residue gas into the Abo

;, formation.
B (2) 1Initial injection of gas shall be through a well to
; be drilled at an unorthodox location 990 feet from the South
i line and 2635 feet from the East line of Section 35, Township
1 17 South, Range 27 East, NMPM, which location is hereby approved.
i (3) That the 1njection should be through 2 3/8-inch in-
*ternally coated tubing installed in a packer set within 100

| feet of the uppermost perforations, and that the casing-tubing
;'annulue should be fitted with a pressure gauge in order to
”determine leakage in the casing, tubing, or packer.

1.’

H
[H
1
l

f (4) That Special Rules and Regulations governing the
; operation of the Citgo Empire-Abo Unit Pressure Maintenance-
Project, Eddy County, New Mexico, are hereby promulgated as
;. follows:

i SPECIAL RULES AND REGULATIONS
! - FOR THE
CITGO EMPIRE-ABO PRESSURE MAINTENANCE PROJECT

; RULE 1. The project area of the Citgo Empire-Abo Unit
i Prassure ure Maintenance Project, hereinafter referred to as the
;Project,gshall comprise the area described as follows:

EDDY COUNTY, NEW MEXICO
TOWNSHIP 17 SOUTH, RANGE 27 EAST, NMPM
Section 35: SE/4, S/2 SW/4, and NE/4 SW/4

TOWNSHIP 18" SOUTH, RANGE 27 BAS'I‘ NMPM
Section 2: NE/4 NW/4 and NW/4 NE/l

5 RULE 2. The allowable for the project shail be computed
monthly based on the estimated net reservoir voidage for the
succeeding month.

| ‘RULE 3. The maximum daily project allowable shall be an
amount of oil which will result in reservoir voidage no greater
than the average daily reservoir voidage for the project area
for the calendar year 1972 (2213 reservoir barrels) or 852
barrels cf oil per dav, whichever is less.
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: project area at 2213 reservoir barrels: shall be known as

RULE 4. The allowable assigned tb the project area may be

; produced from any well or wells within' the project area in any. §

proportion, provided that no producing well in the project area

i which directly or diagonally offgets aiwell not committad to the
. UInit and producing from the same common source of supply, shall
! produce in excesa of two times top unit allowable for the pool

| and provided that individual well allowables have been requested
§in accordance with Rule 5 below. :

RULE 5. Each month the project Operator shall submit to
the commlission a Pressure Maintenance Prdject Operator's Report,
on a form prescribed by the cOmmission; outlining thereon the
data required, and requesting allowables for each of the several
wells in the Project as well as the toﬁal project allowable.

The aforesaid Pressure Maintenance Project Operator's Report
shall be filed in lieu of Form C-120 for the Project.

RULE 6. The Commission 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.

RULE 7. That the volume of gas required to be injected in
any month to maintain average daily reservoir voidage in the

“"Reservoir Voidage Balance Gas."

RULE 8. That a11 calcnlations of reservoir voidage shall
be in accordance with the formula set out in Attachment "A" to
this order utilizing the Table of Fluid Properties set out in
Attachment "B" to this order. ; !

RULE 5. A gas "bank" shall be established for the project
against which injection credit may be drawn in order to maintain
allowable production during such times: as injection’ compressor
shutdowns and similar problems. The gas ‘bank shall operate under
and be subject to the following provisions-

(a) . That volume of gas injected in the project
: in any month in excess of ‘Reservoir Voidage
Balance Gas shall be credited to the gas

bank and be carried cumulatively forward.

(b) The gas bank balance sheli not exceed a
maximum of the averaqe'monthly total
Reservoir Voidage Balance Gas volumes
for the previous three (3) months, not
including the month being reported

(c) The operator shall reporttmonthly to the
Comnission the status of the gas bank in a
form acceptable to the Commission, The .
raeport shall be designed to show the status
of the gas bank over a twelve (12) month
period and shall be revised monthly to a current
basis.
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i

(d) The accumulated gas bank may be applied to the
injection volume during any future month in
which the gas injection volume is less than
the Reservoir Voidage Balance Gas volume.

(e) In the event there are insufficient credits
" “accrued to the gas bank. to bring actual in-
jection plus applied credits up to the
Reservoir Voidage Balance Gas requirement
during any given production month, production
for that:month shall be reduced -to an amount
commensurate with the average daily reservoir
voidage set forth in Rule 3 above. Production
beyond this amount shall be considered over-
production and shall be compensated for by
underproduction during the following month.

RULE 10. The Secretary-Director of the Commission is hereby

‘:authorIzed to approve such additional producing wells and injec-

tion wells at orthodox and unorthodox locations within the

~boundaries of the Citgo Empire-Abo Unit Area as may be necessatf

to complete an efficient production and injection pattern, pro-

. vided said producing wells are drilledrno closer than 660 feet
. to the outer boundary of said unit nor closer than 10 feet to

any quarter-quarter section or subdivision inner boundary and

‘provided that no weil snall 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 produc-

ing from the same common source of supply. To obtain such

Eiapproval, the project operator shall file proper application

§‘with the Commission, which application, if it seeks authoriza-
i tion to convert additional wells to injection or to drill

additional productlon or injection wells shall include the

-following:

(a) A plat identifying the lands committed to the uni~:

. agreement and those 1ands riot committed to said agreement, and
: showing the location of the proposed well, all wells within
" the unit area, and offset operators.

(bf A schematic drawing of the proposed well which fully

E%describes the casing, tubing, perforated interval, and Zepth.

(c) A 1etter stating that all offset operators to the

| proposed well have been furnished a complete copy of the appli-
i cation and the date of notification.

The Scoretary-Director may apprové the proposed well if,

.within 20 days after receiving the application, no objection

" to the propcsal is received. The Secretary-Director may grant
" immediate approval, provided waivers of objaction are received
. from all offset operators.
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RULE 11. AExpansion or contractions of the project area

i\mﬁy be approved by the Secretary-Director of the Co.mission
; administratively when good cause is shown thera!or.

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

Qentry of such further orxders as the Commission may deen necessaty.

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

STATE OF NEW MEXICO »
OIL CONSERVATION COMMISSION

A. L. PORTER, JR., Member & Secreta:y

S EAL

L 3/
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CITGO EMPIRE ABO UNIT AREA

Reservoir Voidage Formula - Gas Injecton Credit

Equation 1: Vrvb = Q0  [Bo + (Rpn - Rs) Bg]

Where:

Vrvb = Resarvoir voidage, bbls. per day
: Qo =. 041 Production rats, Stock tank bbls. per day
Bo o 0i1 formation volume factor (1), reservoir
volumetric bbls/stock tank bbl.
Rpn = Net producing gas-oil ratio, NCF/8.T.B.O.

Rpn = Rp (1.0 -_Gi)- ,
. ’ Gp' . ;

Where: . o 3

P Rp = ptoducing gas-oil ratioy; MCP/BO
o Gi = daily volume of gas injected
MCF/Day
Gp = daily volume of gas produced,
MCF/Day .

Rs = Solution gas-oil ratio (2), MCF/STBO | »i
Bg = Gas formation volume factor (3), RVB/MCF

. (1), (2), »(3): These values calculated from
. _ ' Table of Pluid P:operties.
~ - Attachment "B".

Attachment "A" Order No. K-4808




Table of Fluid Properties

CITGO EMPIRE ABO UNIT AREA

P pase = 15.025 ‘psia
Pr (fsi18) Bo ) 2 K's Z
CRYED/STES) (RVB/ MCF) (mer/peL) ;
15.025 1.000 194.696 0o . 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
+500 11.244° ' '5.236 .395 .895
600 1.263 4.276 - .445 .877 +
700 1.285 3.644 .495 .872
800 1.304 3.108 .540 . 850
900 1.325 2.746 .585 .845
1000 1.344 - 2.4377 .625 .833
1100 1.364 2.178 675 .819
1200 , 1.384 1.962 .725 .805
1300 o 1.404 ©1.790 ) <7175 .795
1400 1.425 1.649 .825 .789
1500 1.445 1.5106 .7 .875 <777
1600 1.465 1.404 - .925 - .768
1700 1.485 - 1.304 .975 .758
1800 - 1.505 1.220. 1.025 .751
1900 1.525 C1.147 1.075 .745
2000 1.548 1.053 1.125 .720
2100 1.573 1.000 1.175 .718
2200 1.597 .953 1.225 L3717
2231 1.606 .939 1.250 .716
Pr = Reservoir average pressure at datum —-2264' subsea, lbs/in 5bsolu€’
Bo = 0il formation volume factor, reservolir volumetric bbls/stock
tank bbl.
Bg = Gas formation volume factor, reservoir volumetric bbls/thousand
: std. cu. ft.
Rs = Solution Gas/0il Ratio, Thousand std. cu. ft/stock tank bbls. o0il.’
Z = Gas Compressibility Factor

P; T

bp = 2231 psia res = 109°F (569° R)

Attachment "B"
Order No. R-4808
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~will be-filed requestlng allowables for

CITIES SERVICE OIL COMPANY Box 1919

Midlond, Tesm‘s 59701

L Telsphons (915) 63?-7131 A
‘ - . August 5, 1975
Artesia P , v
New Mexico 0il Conservation Com'nlssion AUg 5 1975
Drawer DD 88210 i
Gentlemen : AR D'?oﬁ,et

In accordance with’ the Commlssion s Ordér Numbér R-4808 dated June 11, 1974
Cities Service 0il Company is subm|tt|n§ the initial Citgo Emplre Abo Unit
Pressu?e Maintenance Project Operator!' s ‘Report for approval be the Commission.
This report for June, 1975, if approved‘ will be a precedent in form for all-
future reports. Future reports will be!computer printsouts’ tabulated and ore-
sented in the same fashion as the current report, .

Due to delays in compiling a computer program, ‘the June, 1975, report reques
ing ‘the allowabe for Augqust, 1975, is u?avoidablyg]ate; ;Suéceedlng reports

| ' ] For ex-
ample, July's report will request an allowable‘for September"and so on, This
should ailow ample evaluation time for! the commission and will allow accurate
and complete voidage calculations, Due to a one month delay in gas accounting,
reports of gas production figures are Iagged by one month ‘Reporting and re-
questing over a three ‘month span permlts voidage calculations to be made with
exact production figures, »

The report will consist ‘of four separate tables. One table wnll list wells,
locations, most recent well test data,land production” f:gures for the month
being reported. A second table will ilst wells and individdal daily and
monthly oil allowables as calculated by*the reservoir voidage calculations.
The voidage calculat|ons for each well! are listed in a third table. A fourth
table is a gas bank statement. -

During the month of June ‘the unit was duerprbduced due‘to tﬁe fact that con=-

siderable downtime was encountered on the compressors trylng to get them

started and running smoothly. In orderfto compensate for this over-voidage,

the daily voidage for August was set ati510 reservoir barrels.. Individual

allowables were requested based on voxdage calculations perrbrmed ‘'on each

we& Producing GOR's from the month of May were used in each calcuiation.
1/Gp ratio of .89734 was also used |n each calcu}atlon.

If, after revuewnng the report, you have any questions about “the accuracy or

procedure used in the calculations, please notify me. 1 will provide any in-
formatloqiyou need, P .
'2_2\‘-,'. “/, H 3’?\ ‘;
X {f‘jx, Q? B . Sincerely yours,

}.) & S oA L
HEC, B B o
ip P i \

- Mike Sackash




Tt

IR

At T e

L 70 2

11 35

175
17
175
175
185
185

178

27E
27E

. 27E

27t

27t

27E -

27E

CITGO EMPIRE ABO UNIT
PRESSURE MAINTENANCE PROJECT

.M,0.C.C. ORDER R-4808

CITIES SERVICE OIL COMPANY -OPERATOR

MONTHLY REPORT FOR JUNE, 1975

‘Test Data

_katest 24 Hour

Well _ Date
~Status Mo-Yr,

1 s
s
1 s
1 57
T 57
1 5-74

3

1 = Flowing
2 = Pumping
3 = Injection

01l Water Gas ~ GOR
Bb1 ‘Bb1 "MCF CF/B

124 0 - Lis 3589

74 0 557 7527
124

o

97 0 467 814
135 470 3481
140 0 - 33% 2386

Q

641 5169

103 /1O
103 \?.\
43l

.
!

N

Production Average
. June, 1975

Water Gas
BWPD MCFD

0 4£0 20
& 337
98
0 )99¢, 690
0 1L 621
o S0 g

0 3156

Injection Averages

wom

IR S 8

GOR

CF/8 0,

* PN

5000 Zooo-

mmNm - \:\ﬂm. LT AR
9094 #* 7%

8313 = w5

-

6029 L7z

-—

5087 £ AV

§QONﬂwﬂ90nm 1

a1

5
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-CITGO EMPIRE ABO PRESSURE MAINTENANCE PROJECT
ALLOWABLE. REQUEST FOR AUGUST 1975

Tract well : L wen >~wwuww_m | »uwmmwhwm

No. No. = Sec. T R 7 status BOPD BOPN
1 9 35 175 27€ | | o _ 55 | 1705

1 10 35 s e . 1 . 25 . 775
2 13 35 s 27E | 1 40 | 1240
2 W 3% s 2% 3 8 2u80

3 5 2 18 27E | I 110 h 3410
U b ) 2 I8 - 27E | , 1 110 . 3410

| , - 420 13020
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 CLTGO EMPIRE ABO UNIT
PRESSLRE MAINTENANCE PROJECT
4 RESERVO IR VO IDAGE CALCULATIONS
01l (das Total
Voidage Voldage ‘Net
Tract Well Qo (Qo)#(Bo) (Qo(Bg) (Rp(1-Gi/Gp)-Rs)  Voidage
No. - MNo. Sec. T "R Bbl/Day .. “RVB/Day RVB/Day RVB/Day
1 9 35 s 2% 55 78 -28 - 50
1 o . 35 178 2% 25 36 1" B
2 13 35 175 27E “ho 57 9 . 66
2 A 35 178 . 27E 80 14 on 2125
. 3 5 -2 185 . 2%E 1o 156 -36 120
4 4 2 185 27E 110 156 ~5h 102
Totals o w20 597 87 | 510
/
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" CITGO EMPIRE ABO UNIT
/ PRESSURE MAINTENANCE PROJECT -
‘ 7 GAS BANK STATEMENT
. : BANK BANK BANK
 GAS PRODUCED GAS INJECTED . CREDIT DEBIT . STATUS
MONTH MCF /MO, | “MCF/MO, MCF HCF -, MCF .
June - - 94670 . - - 24050 - . 31470 ~31479
el Lo \‘.l: . ’ - i .4.
2 ‘ ) ; :
X
i L
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Order No. R-4549-B

accrue to the gas injection credit bank should be equdl to 100
percant of the average of the total monthly injection volumes
for the preVLOus three months, not including the month belng
reported. . B _

ir_is THEREFORE ORDERED:

o (l) That Rule 3 of the Spe01al Rules and Regulatlons foxr
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 o0il which will result in
reservoir v01dage no greater than the average daily
reservoir voidage in“the progect area for calendar
year 1972 (56,513 reservoir burrels) oxr 33,000
barrels of o0il per day, whlchever is 1ess,_e‘c”pt
that when’ 1nject10n of 95 percent of ‘all av: ble
re51due gas is achJEVed, the maximum dally,k 3 ]
-allowable shall be #n amount of oil which will result
in reéservoir v01dage no greater than the average
daily reservoir voidage in the project area for
calendar year 1872 (56,513 reservoir barrels) oxr
40,555 barrels of o0il per day, whichever is less.”

(2) ‘That Rule 4 -of the>Special Rules and@ Regulations for
the Empire-Ako Pressure Maintenance Project is hereby amended
to read in its entirety as follows.

“RULE 4. That up0n commencement of gas 1n3ectlon
and for as long thereafter as such 1n3ectlon continues,
extra allowable in addltlon to the 33,000 barrels
per day described above nay be- a351gned to the
prOJect'area, prov1ded that such additional allowable
shall be based upon the proportlon of residue gas
available for injection which is actually injected

j~1nto the unitized formation and shall be computed
-in accordance with the following formula:

in Excess of 33,000 = 39. MCF residue gas available prev. month

Additional Allowable 39.76 2 MCF gas inj. previous month x 10
BOPD

}mE gas inj. previous month x 10
+ \ MCPF residue gas available previous month

st 1T = SrirroniE S L 5 SRt L e B S R R A

R s AR A 1y
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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 re51due gas into the unitized- eorﬂaelon, that gas
volumes in excess of said 95 percent which &re injected into -
the unitized formation shall be credited each month to a gas‘
injection bank account which shall be pe“nvttad to- -accrue such
gas injection credits up to 100 perceﬂt of the average of the
total monthly injection volumes for the three previous montns,‘
not 1ncludlng the month being reported;- that durvpg such tines
as injection well failures, injaction plant shutdowns, and
other temporary conditions of unforeseen nature which prevent
the injeéction of at least 95 percent of the availabla residue
gas, said gas injection bank account may be charged a sufficiént
volume to add to the actual volume of 1n3ect10n achieved to equal
95 percent of the available residue gas for' the month. In the
event there are 1nsufflc1ent credits accrued to the gas 1njectlon
bank accournt to bring actual 1n3ecf10n plus applled credits up
to 95 percent of availablie residue gas, pr,,ueblon shall bez_
_reduced to 33,000 barrels of oil per day plis thé amount'which
the actual injection plus the accrued credits will actuallyd
“earn. " Production beyond this amount shall be considered  over-

productlon and - shall be compensated for by undervroduction durlng
the follow1ng month. : :

For -the purpose of these rules, ‘"Avawlable Residue Gas
shall be defined as being all gas producea from: the unltlzed
formation less plant shrinkage, plant fuel, and lease fuel .
vequired for operation of the lease.

No raw gas nor plant residue gas attrlbutable to the
project shall be sold or ~Atherwise disposed of by any means
other than injection into the unitized formatlon except durlng
emergency situations of temporary nature.”

(3) That Rule 5°0f the Spec1al Rules ‘and Regulaulons i
for the Emplre-Abo Pressure Maintenance PrOJect is hereby
amended to read in its entirety as follows:

"RULE 5. That all calculatlons of reserv01r v01dage
shall be made in accordance with the formula set
torth in Attachmeéent "AY to this ordercentltled
"EMPIRE-ABO UNIT AREA- Resexrvoir V01dage Formula - .
Gas and Water Injectlon Credit” utlllZlng ‘the
reservoir and fiuid data set forth ‘in Attachment
"B" to this order entitled EMPIRE-ABO UNIT AREA -
Table of Fluid Properties.”

(4) That Rule 14 of the Spe01a? Rules and Rengatlons ,
for tie 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 addltlonal pro-

duCJ.ng wells and- gas 1nj‘ect.:.c"l -and-water .LALJC\,L_J.UJ.L:”"W"M'“ e

wells at orthodox and anorthodox locations within

the bdundaries of the ARCO Empire-aAbo Unit Area as

may be necessary to complete an efficiant production
‘and 1nject10n pattern, prov1dea said wells ‘are drilled
no closer than 660 feét to the outer boundary of said
unit nor closer than 10 feet to any quarter—quarter
section or subdivision inner boundary and provided
that no well shall be approved for gas or water
1nject10n when such well is locatad closer than 1650
feet to a tract which is not committed to the unit
and on which is locaced a well produc1ng from the
same common source of supply. To obtain such approval,
the project operator shall-file proper application
with the Commission, which application, if it seeks
authorlzatlon to: convert additional wells to injec-
tion or to drill’ additional production or 1n3ect10n
wells shall include the following:

(1) A plat identifying the lands committed
to theé unit agreément and those lands not committed
to said agreement, and showing the location of the
proposed well, all wells within the unit area, and
offset operators.

(2} A schematic draw1ng of the proposed well
which fully describes the casing, tubing, perforated
interval, and depth. ~

(3) A letter stating that ali offSet operators
to the proposed well have been furnished a complete
copy of the application and the date of notlflcatlon.

.The Secretary-Director may approve the- prooosed
weil if, within 20 days after rece1v1ng the aopllca~
tion, no objectién to the proposal is received. The
Secreeary—Dlrector nay ‘grant immediate approval,
provided waivers of objection are received from all
offset operators."

(5) That jurisdiction of this cause is retained for the
entry of suc¢h further orders as the Commission may deem neces-
sary.
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RECEIVED
CITIES SERVICE élL”COMFAm_"r AUG ‘6 1975 Box 1919

' H T ! ' Midlond, Texas. 79701 .
T 3 : ) Telephone (915) 684-7131

Aﬂ%ﬁhﬁm.. ------ %«ﬁ\s 1975

Artesia ‘ \ UG % B ‘l‘dlﬁ J

New Mexico 0i1 Conservatibn Commssuon ! A WM.

Drawer DD 88210 ) T yATION CcOMY
- 0

Gentlemen:

In accordance wnth the Comm|55|on s Order ‘Number R-4808 dated June 11, 1974
Cities Service 0il Company is submlttlng the initial Cltgo Empire Abo Unit
Pressure Maintenance PrOJect Operator s Report for approval be the Commission.
This' report for June, " |975, if approved, will be a precedent in form ‘for all
- future reports. Future reports will be computer print-outs tabulated and pre-
‘scnted ‘in the same fashlon as thecurrent report.
Due to delays in comp|l|ng a computer program the June, l975, report request-
ing the allowabe for August, 1975, is unavoidably late, Succeedlng reports
will be filed requthlng allowables for the second month’ follow;ng ror ex-
ample, July's report will’ request an allowable fér September, ‘and so-on. This
should allow ample evaluatuon time for the commission and w1lL allow accurate
_and complete voidage calculations. Due to a’one month delay in-gas accountlng,
3 ‘reports of gas production figures are lagged by one month., Reporting and re-
- _ E questing over-a three month span permits voidage calculatlons to be made with
‘ exact production f:gures.

) ? The report will consist of four séparate tables. One table wull l|st wells,
: locations, most recent well test ‘data, and production flgures “for the month
> being reported. A second tabils will list wells and individual daily and
3 monthly oil allowables as calculated by the reservoir vondage calculatlons.
¥ The vondage calculations for each well are listed in a third table. A fourth

table is a gas bank statement.

During the mnnth of June the unit’'was overproduced due to the fact that con-

2 siderable downtime was encountered on the compressors try:ng to get ‘them

- i started and running smoothly In"order to compensate for this OV°r-v0|dage,

the daily vondage for’ Pughst was-set at 510 reservoir barrels. Individual

allowables were requested based on voidage calculations peiformed on each

weé Producing GOR's from the month of May were used in each calculation.
l/Gp ratio of 8973# was also used in each calculation,

oy s ¥y o

If, after revuew1ng the’report, you have any questions about the accuracy or
procedure used in the calculations, please notify me. | will provide any ir-
formation you need,

Slncerely yours,

N\&«XM

Mike Sackash

ROARL e I




Tract
No.

Well
No.

10

13
14

11

Sec,
35
35
35
35

35

178
178

178

178

188

188

178

27E

27E

27E

27E

27E

27E

27E

CITGO EMPIRE ABO UNIT

. PRESSURE MAINTENANCE PROJECT

N.M.0.C.C. ORDEXR R-4808

]

4

CITIES: SERVICE 0iL COMPANY=0PERATOR

HONTHLY REPORT FOR JUNE, 1975

Test Data
Latest 24 Hour

Well . Date 031 Water Gas

,Status Mo-Yr, Bb} Bb1 MCF

8 574 124 0 b5
1 5-7h 74 0 557
| 5-7L 124 0 641
1 5-74 97 0 L6y
1 :m-u: 135 0 470
1 5-7h4 140 0 334

—
n

Flowing
Pumping
azunnnﬂo:

w N
n

GOR
CF/B

3589
7527
5169

L814

3481
2386

011
BOPD

35
106

83
103
103
434

Production Average
June, 1975

Water Mmmm
BWPD MCFD

0 - 20
0 1337
0 mwmmp
0 690
0 621
0 524
0 3156

Injection Averages

- 802

Wk

GOR
CF/B

5000
9629
9094
,ww_w
6029
5087

Total

B R E L IR EEE AU




Tract
No.

Total

Well
No.

10
13
14

Sec.
35
35
35
35

CITGO EMPIRE ABO PRESSURE MAINTENANCE PROJECT

178
178
178
178
18
185

ALLOWABLE REQUEST FOR AUGUST 1975

27E
27E

27E
27E
27E

27E

Status

Daily
Allowable
BOPD

55
25
Lo
80
110
110

L20

Monthly
Allowable
B8OPM

1705

775
1240
2480
3410
3410

13020

Y e AN




Sr TR R D TR TR A A SRR T TR R R T 4 R T T TR B SR TIIVREEAT T DTS R T AR Ry T T RS T T e T e L T

_C1TGO EMPIRE ABO UNIT
PRESSURE ‘MAJNTENANCE PROJECT
RESERVOIR VO IDAGE CALCULATIONS

Oil Gas . Total

Voidage Voidage Net

Tract Well : . , . _ Qo " (Qo)#(Bo) (Qo(Bg)(Rp(1-Gi/Gp)~Rs) Voidage

No. No. Sec. T R Bbl1/Day . RVB/Day "RVB/Day RVB/Day
1 9 35 178 27E 55 78 ~28 50
1 10 35 175 27E 25 36 1 47
2. 13 35 175 - 2T7E 40 57 9 66
2 - 1 , 35 175 _ 27E 80 114 131 125
3 s 2 o 2 110 156 -36 120
4 Lo 2 185 27E 110 156 54 102
Totals : ‘ S : , - L2o : 597 -87 510

AL e




MONTH

June

"GAS PRODUCED

~MCF/MO ., -
94670

.C1TGO EMPIRE ABO UNIT
PRESSURE MAINTENANCE PROJECT

GAS BANK STATEMENT

BANK
GAS INJECTED CREDIT

MCF/MO, - - “MCF

N:omo_ -

.BANK
DEBIT

31470

BANK

STATUS

“"MCF

-31470




KELLAHIN AND FOX

ATTORMEYS AT LAW
2 BOO OON GASPAR AVENUE
JASON W. KELLAKIN _ ~POSY OFFICE 30X 1769 }
ROBERT E.’F‘_O)_( . SANTA FE, NEW MEXICO 87501

Cii TELEPHONE 982-4315
W.THOMAS KELLAHIN . AREA COOE 505

April 30, 1974

Mr. Richard L. Stamets

0il. Conservation Commission
P. O. Box 2088

Santa Fe, New Mexico 87501

Dear Dick:
At the conclusion of the hearing on Case No.

5213, you requested that I submit a proposed
form of order on behalf of Cities Service 0il

S AT ; Company. Our proposed order in original and one
e ; copy is attached.
RN _i’, 1 "If you have any questions, please let me know.
I : Yours very truly,

Ci : Jason W. Kellahin ’
JWK:ks

Enclosure

cc: Mr. Clarence E. Hinkle
w/ encls.

Mr, E, F. Motter
w/ encls.

t
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fFeceivnd E2-74 FIFF

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. 5213.
Order No. R-

APPLICAIION OF CITIES SERVICE
OIL COMPANY FOR A PRESSURE
MAINTENANCE PROJECT, EDDY COUNTY,
NEW MEXICO

" ORDER OF THE COMMISSION

BY THE COMMISSION:

- This Cause came on for hearing at 9 a.m. on April 10,
1974 at Santa Fe, New Mexico before Examiner Richard ‘L.
Stamets.

NOW, on this o day of s ' , 1974, the
Commission, a quorum belng present, hav1ng considered the
testimony, the record, and the recommendations of the
Examiner, and being fully advised in the premises;

FINDS:

(1) That due public notice hav1ng been g1ven as required
by law, the Commission has jurisdiction of this cause and
the subject matter thereof.

(2); That the appllcant, Cities’ ‘Service 011 Company,
”"horlty to institute a pressure maintenance project
pire-Abo Pool in its Cltgo Emplre—Abo Unit Area,
Eddy County, New Mexico, by the injection of gas into the

Abo formation through a well to be drllled at an unorthodox
location 990 feet from the South line and 2635 feet from

the East line of Section 3%, Township 17 South, Range 27 East.

~(2). - That the applicant further seeks the de51gnat10n
of the project area and the promulgation of special rules
and regulations governing said project, including provision
for the operation of the project under 'a net GOR rule and
the_establlshment 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 and similar problems.




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

EDDY COUNTY, NEW MEXICO

TOWNSHIP 17 SOUTH, RANGE 27 EAST, N.M, P M.

Section 35: M—%—W&W 35/1',5/2‘ 5”/7
wefy S “’/?‘

TOWNSHIP 18 SOUTH, RANGE 27 EAST, N.M.P.M.

Section 2: NE/4 NW/4, NW/4 NE/4

{ {5) That the appllcant is the operator of the Cltgoqf
K r Empire-Abo Unit, which embraces the above~described lands.‘

{0 (6) That the Citgo Empire-Abo Unlt embraces lands imme-
‘ s diately adjacent to the Atlantic Richfield Rmpire-Abo Unit "
e Yone Area, which aréa is also under a pressure malntenance pro-
YT Ject ‘by the injection of gas and injection of gas in the
N ¢ Citgo Empire-Abo Unit area is in the interests of more eff1-
PN cient operatlon of the pool as a whole

That the evidence indicates that the portlon of the
-~ Empire=~Abo Pool underlying the Citgo Empire-Abo Unit Area will
N\ 7 :
2)

T (7N

be more eff1c1ently produced by operatlng under a netdxﬁkie&e

! t G L L Limiration—aitordedueting—fvel-and—lease—use. P‘“"{‘N WM%O /ermoé/

o o - (8) That reinjection of pr8&duced gas at a 1oca€ioh'990‘
i feet from the South line and 2635 feet from the East line
of Section 35, Townshlp 17 South, Range 27 East w111 effi-
c1ent1y aid in maintaining pressures in the Abo tormatlon
in the unit area, and an 1n]ectlon weil at that location
should be approved

i
L

LT (9) That the project area should be permitted to produce

[
~——~~f~w%i; at a rate not to exceed the top unit allowable for the Empire-Abo
T ? Pool times the total number of produc1ng wells in the prOJect
o < , /’ area -

"};345 (10) That special rules and regulatxons for the operat;on

of the Citgo Empire-Abo Unit Pressure Maintenance’ Pro;ect
should be promulgated and, for: operatlonal convenience, such
rales ‘should provide certain fléxibility in authorlzlng the
,productlon of the prOJect allowable from any well. or wells 'in
‘the pro;ect area in any proportlon, provided: that ho well -

; in the project area which directly or diagonally offsefs 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 Empire-Abo Pool.

(11) That an administrative procedure should be esta-
blished whereby said project area may be contracted .or




expanded for good cause shown, and whereby additional injec-
tion wells and producing wells at orthodox and unorthodox loca-
tions in the project area may be approved without the nece551ty
of notice and hearing.

(12) That approval of the application for a pressure main-
tenance project and the proposed special rules therefore is in
the interest of sound conservation practices and will not
cause waste or harm correlative’ rlqhts

I IS@THEREFORE ORDERED:

(1) That the appllcant, CITIES SERVICE OLL COMPANY, is
hezeby authorized to institute a“pressure maintenance project
in the Empire- Abo Pool in the Cltgo Empire-Abo Unit Area, Eddy
County, New- Mexlco, to be d951gnated the Citgo Empire-Abo Unit
“Pressure Maintenance Project, by the" relnjectlon of all pro-
duced gas in excess of the casinghead gas allowable authorized
by the Pool rules after deducting therefrom gas utlllzed for
fuel requirements and lease use.

(2) - Inltlal 1n3ect10n of gas would be through a well, to
_be located 990 feet from the South line and 2635 feet from the
East line of Section 35, Townshlp 17 South, Range 27 East,
N:M.P.M., which location is hereby approved for the location
of an injection well.

(3) That the 1njectlon should be throvigh 2 3/8 1nch
internally coated tubing instdalled in' a packer set within 100
féet of the uppermost perforations, and that the casing-tubing
annulus should be fitted with a pressure gauge in order to
determine leak&ge in the casing, tubing,,or packer.

(4) That Spec1a1 Rules-and BBgulations governing the
-operation ‘of the Citgo Emplre—Abo Unit Pressure Maintenance
Project, Eddy County, New Mex1co, are hereby progulqated as
follows:

‘‘‘‘‘

‘FOR THE
CITGO EMPIRE-ABO PRESSURE MAINTENANCE PROJECT

- RULE 1. The project area of the Citgo Empire-Abo Unit
Pressure Maintenance Project, hereinafter referred to as the
Project, shall comprise the area described as follows:

EDDY COUNTY, NEW MEXICO

TOWNSHIP 17 SOUTH, RANGE 27 EAST, N.M.P.M.

Section 35: S/2 S/2, NE/4 SW/4, NW/4 SE/4
and "NE/4 SE/4

TOWNSHIP 18 SOUTH, KANGE 27 EAST,.N.M.P.M.

Section 2: NE/4 NW/4, NW/4 NE/4
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'monthly based on the estimated net gas production during the

RULE 2. The allowable for the project shall be computed £
succeeding month, Net gas production shall be defined as C
total gas production less injected gas less fuel and lease use
gas. Net gas production shall not exceed 2,000 cubic feet times
the sum of the top o0il allowables for the several wells within
the Unit area.

RULE 3. The allowable for the project shall not exceec
the sum of the top allowables for the several wells within the
Unit area.

RULE 4. The oil-allowable and the casinghead gas allow-
able shall be assignsd on a project basis ‘ana may be produced -
from any well or wells within the prOJect area in any propor-
tion, provided that no producing well in the progect area which’
directly or diagonally offsets a well not committed to the Unit
and produc1ng from the same common source of supply, shall pro-
duce in excess of two times top unit allowable for the pool.

RULE 5. A gas bank shall be established for the project
against which injection credit may be dr¥awn in order to maintdin

- allowable production during such times as injection compressor

shutdowns and similar problems. The gas bank shall operate urder
and be subject to the following provisions.

(a) The volume of injected gas over and above 90%
of the available gas shall be credited to the gas bank account
and carried cumulatively forward.

(b) The. accumulated gas bank may be applied to the
lnjectlon ‘volume - durlng any future month in which 1less than 90%
of the available gas is inmjected.

(c) The gas bank balance shall not exceed a maximum
of the average monthly total injection volumes for the previous
three (3) months, Aot including the month being reported.

(&) For the purposes of this rule, "available gas"
shall be defined as the total produced gas less fuel require-
ments less the casinghead gas allowmable aunthorized by the pool
rules.

(e) The .operator shall report- monthly to the
Commission the status of the gas bank substantlally in the
form shown on Exhibit "A" attached to this order. The report
shall be designed to show the status of the gas bank over
a twelve (12) month period and shall ke revised monthly to a
current basis.

RULE 6. Each month the project operator shall submlt to
the Commission a Pressure Malntenance Pro;ect Operator s Report,
on a form prescribed by the Commission, outlining the required
data, and requesting the project allowable fof the succeedlng
month. The aforesaid Pressure Maintenance Project Operator's
Report shall be filed in lieu of Form C-120 for the project.

-



RULE 7. ‘he Commission, upon review of the reports, shall
assign the allowable for the project for the succecding month.
The allowable shall be assigned to the Project and may bhe produced
in accordance with rule (4) above.

RULE 8. The Secretary-Director of the Commission is hereby
authorized to approve such additional producing wells and injec-
tion wells at orthodox and unorthodox locations within the :
boundaries of the Citgo Empire-Aho Unit Area as may be necessary
to complete an efficient production and injection pattern, pro-
vided said producing wells are drilled no closer than 660
feet to the outer boundary of said unit nor closer than i0
feet to any quarter-quarter section- or subdivision inner
boundary and provided that no well shall be approved for dgas
injection when such well is located closer than 1650 feet to

L a tract which is ‘not conmitted to the unit and on which is loca-
WS - ted a well producing from the same common source of supply.

: ' To obtain such approval, the project operator shall file proper
application with the Commission, which application, if it seeks
authorization to /convert add1t10na1 wells to injection or to
drill additional" productlon or injection wells shall inclade
the following: .

(a) A-plat identifying the lands committed to the
unit agreement and those lands not committed to said agree-
ment, and show1ng the location of the proposed well, all
wells within the unit area, and offset operators.

(b) A schematic draw1ng of the proposed well which
fully describes the casing, tubing, perforated Jnterval,
and depth.

(c) 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 Secretary Direcgor: may. approve the proposed well if,
within 20 ‘days after rece1v1ng the application, no objectlon
: to the proposal is received. The Secretary-Director may grant
™~ immediate approval, provided waivers of objection are received
' from all offset operators.

RULE 9, Expan51on or contractions of the project area
may be approved by the Secretary—Dlrector of the Commission
administratively when good cause is shown therefor.

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 vyear
hereinabove designated.

STATE OF NEW MEXT .U
OIL CONSERVATION COMMISSION

I. R. TRUJILLO, Chairman
ALEX J. ARMIJO, Member
A. L. PORTER, JR., Member & Secretary

-5




CITGO EMPIRE ABO UNIT

Example Gas Bank

Accumulation

1 2 3 4 5 6 7 8 9

Gas Fuel Gas Gas 90% of . Gas Bank .Bank Bank
"Mth Produced Gas Limit Avail.: Avail, Injected " Change Acct. Linit
1" 139624 4898 52824 81902 73712 mmmoo - -0- -0- -0~
2 '126112 4424 47712 73976 66578 78400 11822 11822 28933
3 139624 4898 52824 81902 73712 86800 13088 24910 55066
4 135120 4740 51120 79280 71352 " 84000 12648 37558 84000
5 139624 4898 52824 81902 73712 86800 13088 50646 83067
6 135120 4740 51120 79280 71352 84000 12648 63294 - 85867
7 139624 4898 52824 81902 73712 86800 13088 76382 84933
8 139624 4898 52824 81902 73712 86800 113088 85866 85866
9 135120 2370 51120 81630 73467 42000 =31467 54399 ,ﬁmuwom
10 139624 2370 52824 84430 75987 - 42000 =33987 20412 . 71866
11 135120 3160 51120 80840  .72756 56000 ~16756 3656 56933
12 139624 4898 52824 81902 73712 86800 13088 16744 46666
1 139624 3318 52824 83482 75134 58800 -16334 410 61600
2 126112 4424 aﬂqwn. 73976 66578 . 78400 11822 12232 67200
3 139624 4898 52824 81902 73712 86800 13088 25320 74667

"AII

EXHIBIT

M1 R e Akt 8 VD 05




AtlanljcBichtieldCombany

¥

North American Producing Division
Permlan District

Post Otice Box 1610

Midiand, Texas 79701

Telephone 915 682 8631

April 17, 1974

Mr. R. L. Stamets
New Mexico Oil Conservation Commissio
P. 0. Box 2088

Santa Fe, New Mexico 87501

Re: Hearing April 10, 1974
Cases No's. 5212 and 5213
Citgo Empire Abo Unit
Supplemental Data Request

*“ Dear Mr. Stamets:

At the subject hearing Mr. Jason Kellahin, attorney for
Cities Service, requested additional data from Atlantic
Richfield. ’ e

Attached is a copy ‘of Atlantic Richfield s calculations
regarding estimated production and voidage efficiency
for the year 1977 for the ARCO Empire Abo Unit.

This is set up in the same form as ARCO Exhibit No. 3 at
the sub:ject hearing. This fulfills Mr. Kellahin's request
as we understood it at the hearing.

Very truly yours,

UG~ (ferttletnsbre”
S. Hugh Christianson

SHC/agp

cc: Mr., Jason W. Kellahin
" Kellahin & Fox, Attorneys
500 Don Gaspar Avenue
P. O. Box 1769
Santa Fe, New Mexico 87501

Mr. Clarence E. Hinkle
Hinkle, Bordurant, Cox & Eaton
600 Hinkle Building

P. O. Box 10

. Roswell, New Mexico 88201




EMPIRE ABO- POOL

ARCO Unit |Mwuoannap05 and Voidage Efficiency for 1977, as est’mated by Atlantic Richfield Company.

(1) (2) (3) (4 (5) .. (8 n. (8)
. : : . RESERVOIR RESERVOIR VOIDACE RESERVOIR VOIDAGE  ALLOWABLE VOIDAGE
DAILY GAS/OIL  DAILY ‘NET VOIDAGE EFFICIENCY . RATE PER WELL RATE' PER WELL
NUMBER . OIL RATE RATIO... WATER RATE RATE = .. FACTOR (RVB/STB) (RVB/DAY/WELL) (RVB/DAY/WELL) .
OF WELLS - (BOPD) _  (£t°/BO) . (BWPD) (RVB/DAY) (5)/(2) {5)/(1) -
ARCO Unit, 1977 (estimated) 221 41,300 1,410 5,000 38,532 0.93 174 256 =

.

Tne above data was requested by Mr. Jason Kellahin at the April 10, 1974 hearing of Cities Service Cases No's. 5212 and 5213,

< b e e RN A
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CASE 5204: Application of Cities Service 011 Company for a dual completion,
Eddy County, New Mexico. Applicant, in the above-styled cause, secks
, approval for the dual completion of its Government T Well No. 1
! located in Unit C of Section 14, Township 20 South; Range’ 28 East,
’ Russell Field, Eddy County, New Mexico, in such a manner as to
oroduce gas from the Wolfcamp and Morrow formations through the casing-
tubing annulus and tubing, respectively.

! CASE 5205: Application of Cltizg Service 01l Company for-a dual’ "ompletion, Eddy
T County, New Mexico. Applicant in the above—styled cause, secks
approval for the dual completion of its Paslay “A" Com Well No. -1
located in Unit K of Scction B8, Township 22 Sduth, Range 27 East,

Eddy County, New Mexico, to produce gas from undesignated Strawn and
Morrow gas pools™ through the casing—tubing annulus and’ tubing, respec-
tively.

CASE 5211: Application of Citles Service Oil Company for compulsory oooiing,
Eddy County, New Mexico. Applicant, in the above-styled cause, seeks
an order pooling all mineral interests in ithe Pennsylvanian formation
underlying the W/2 of SectiOn ‘8, Tewnship | i22'South;, Range 27 East;
South Carlshad Field, Eddy County, New Mexico, to be dedicated to its

-Paslay Well No. 1, located in Unit K of said Section 8. Also to be

Cow ] . considered wil) be the cost of drilling and completing said well and

- Lo the allocation of such costs, as well as actual operating costs and

' L charges for supervision. Alss t6 be considered 1is the designation of
applicant as operator of the well and a charge foz risk involved in
drilling said well,

CASEE 5212: Application of Citics Service 011 Company for a unit agreement, Eddy
County, New Mexico. Applicant, in the above-styled cause, seeks
approval for the Citgo Empire-Abo Unit Area comprising 361 acres,
‘more or less, of Federal and State lands in Townships 17 and 18 South,
Range 27 East, Empire-Abo Pool, Eddy County, New Mexico.

CASE 5213: Application of Cities Service 0{1 Company for-a pressure maintenance
‘roject, Fddy County, New Mexico. Applicant, in the abovefstyled
cause, seeks authority to inetitute ‘a pressure maintenance project on
its Citgo Fmpire-Abo Unit it, meire—Abo Pool Eddy County, New Mcxlco,
\\\ © by the injeciion of gas into the Abo tormation through a wc]i to be 1
: drilled at an unorthodox location 990 feet from the South llnc and
- ; 2635 feet. from the FEast line of Section 35 Township 17 South, Range 27
East. Applicant furthec seeks the establishment of speclal rules for
: said pressure maintenance project 1nc1uding a provision for the operation
b of the project under a net GOR rule and ‘the establishment of a £a8
injection credit "bank" against which Injection credit could Le¢ drawn
- in Grder to maintain full allowables during such times as Injcctlon
plant shut-downs, ctc.
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DOCKET:  EXAMINER HEARING - WEDNESDAY - APRIL 10, 1974

S 9 AM, - OIL (ONSIRVAIION COMMISSION CONFERENGE ROOM,

STATE LAND OFFICE BULLDING - _SANTA I, NEW MEXTCO

The follodlnp cages will be heard before Hichard L. Stamets, Examiner, or Danicl S.
Nutter, Aitcrnate Examiner:

ALLOWABLE:

CASE

" CASE

45201:

5202

CASE :

5203

. CASE :

4790

(1) Consideration of the allowable production of gas flom seventeen

i - prorated: roole in Lea, Eddy, Roosevelt, and Chaves Counties,

New Mexico, for May, 1974,

" (2) Consideration of the allowable production of gas from five
prorated pools in San Juan, Rio Arriba, and Sandoval Counties,
New Mexico, for May, 1974.
! Application of Mobil 0il Corporation for compulsory pooling, Eddy
County, New Mexico. Applicdnt, in the above-styled cause, seeks an
order pooling all mineral interests in the Pennsylvanian’ formation
underlying the: a/Z 6f Section 33, Township 22 South, Range 27 East,
South Carlsbad Field Eddy County, New Mexico, to form a staadard
'320-acre proration unit ito ‘be’ dedicated to a well to be drilled at a
standatd location for said unit. Also to be considered ‘will be the
- cost of drilling and completing said well and the allocation of such
. costs, as wellias actual operating costs and charges ‘for supervision.
* Also to be considered is the designation of applicant as operator of
! the well and a charge for risk involved in drilling said well.
‘ Application of El Paso Natural Gas Company for special pool rules,
Eddy County,; New Mexico. Applicant, in the above-styled cause, seeks
the promulgation of ‘special pcol rules for the West Sand Dunes-
Morrow Cas Pool ia Township 23 South, Range 31 East, Eddy County, New
Mex {co, including a provision for 640-acre spacing.

-

YAﬁplication‘of*}.lake L Hamon for salt water disposal, Lea County, New
:Mexico. Applicant, in the above- styled cause, seeks authority to -
dispose of produced salt water fnto the PDevonian formation in’the
perforated interval ErCm 13,230 feet to 13,320 fecet In his Fetry
»State L-736 Well No. 1 located in Unit D of Section 32, Township 16
iSouth, Range 36 Isst, Fast Shoe Bar—-bevonian Pool, Lea County, New
AMexiro.

%(Reogened)

?n,the matter of Case No. 4790 being recpened pursuant io che provi-
sions of Order No. R—4370 which order established temporary rules
for the Dublin—Ellenbutger Gas Pool, Lea County, New Mexico, including
a provision for 640-acre spacing. All interested parties may appear
and show cause why sald pool should not be developed on 320-acre
Spacing units,
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(Case 5215 continued from Page 3)

pooling all mineral interests in the Pennsylvanian formation under- 3
lying the S$/2 of Section 17, Township 22 South, Range 27 East, South ~
e Carlsbad Field, FEddy County, New Mexico, to be dedicated to a well i
ST to be drilled at a standard location for said unit. Alsé to be :
o coneidered will be the'cost of drilling and completing said well 3
and the allocation of such costs, as well as actual opera;ing i
costs and charges for supervision. Also to be considered is the *]
designation of applicant as operator of the well and a charge for

risk involved in drilling said well. , i

FA
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CASE 5206:

CASE 5208:

CASE 5209:
CASE 5215:

-3-

Application of Continental 0il Company for downhole commingling,

Lea County, New Mexfco Applicant, in the above-styled cadse, seeks
authority to commingle West Narren Blinebry and East Skaggs-Drinkard
production in the wellbore of its’ SEMU ‘Burger Well No. 21 1ocated in
Unit 0 of Section 19, Township 20 South, Range 38 Fast, Lea County,
New Mexico.

Application of Cxaig Folsou for a non-stdndard proraticn unit and
compulsory pooling, Chaves County, Neq Mexico. Applicant,‘in the above-
styled:cause, seeks an order pooling all mineral interests underlying
a non-standard oil’ proration unit comprising the SW/4 NE/4 'SE/4,

NW/4 SE/4 SE/4, NEf4 SW/4 SE/4, and the SE/4 NW/4 SE/4 of Section 12,
Township 13 South, Range 31 East, Caprock Queen Pool, Chavés County,
New Mexico, to be dedicated to a well ‘to be drilled at an unorthodox
location 1340 feet from the South liné and 1300 feet from the East
line of said Section 12, "said 1ocation having beeén previously been-
approved by Order Noi: R-4750. Also ‘ts be considered will He the cost
of drilling and comp?eting said well and the allocation of such costs,
as well as actual operating ‘costs and charoes for supervision Also
to be considered is the designdtion of ‘applicant as operator of the
well and a charge for risk involved in drilling said well.

Application of §. P.'Yates for an exception to Order;No. R»3221, as
amended, Eddy County, New Mexico. Applicant, in the above-styled

" cause, seeks, as an exception to Order No. R-3221, as amen&ed,

authority to dispose’of produced. salt water in an unlined 9urface
pit on its Federal LT 065598 lease in the SW/4 SW/4 of Section ‘4, and
the NE/4 of Section S, Township 17 South, Range 30 East, Square Lake
Pool, Eddy County, New Mexico.

Application of Union’ Oil Company of California for a unit agreement Lea
County, New Mexico. Applicant, 12’ the above-styled cause, seeks approval
of the Estacado Unit ‘Area comprising 1280 acres, more or ]ess, of State
and fee lands 1in Towriship 14 South, Range 35 East, Lea County, New
Mexico. ,

In the matter of the application of the 011 Conservation Commission on
1ts own motion for the contracticon of - the House=Tubb Gas Pool by the
deletion of all of Section 12, Township 20 South, Range 38 East

Lea Countiy,; New ﬂexlco, and the creation ‘of the East House—tubb 0i1

Pool comprising all of the NW/4 of 5aid Section 12.

Application of "’ Inexcd 01l Company for a unit agreement, Eddy County,
New Mexico. Applicant, in the above—styled cause, seeks approval for
the Robb Spring Unit Area comprising 6402 acres., more or ]eqq of
State, Federal, and fee lands in Townships 23 and 24 South, Range 25
Fast, LIddy County, New Mexico. ‘ ’

Application of Morris R. Antweil for compulaory pooling, Eddy County,
New Mexico. Applicant, In the above-~styled cause, secks an ‘order
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9 AN, - Lo, (n\;si RVATION COMMISSION CONFERENCE ROOM,
STATE LAND OFF [CE BUILDING -~ SANTA Fi, NEW MEXTCO

The following éuscg will bv héazd beforo Richard I.. Stamets, Examiner, or Danicl §.
Nutter, A]tcrnnte anminer

- .
ALLOWABLE: (1)} Consideration of the allowable production of gas from seventeen
0 . prorated pools in Lea, Eddy, Roosevelt, and Chaves Counties,

£ Néw Mexico,‘fcr May, 1974; : :

(2); Considergtiou of the allowable ploduction of gas from five
prorated pools in San Juan, Rio Arriba, and Sandcval Counties,
New Mexico, for May, 1974.

CASE 5201: . Appiication of Mobil 0il Corporation for compilsory pooling, Eddy

’ County,\New Mexico Applicant, in the above-g tyled cause, seeks an
ordér pooling allvminelal interests in the Pennsylvanian formation

. undérly&ng thé §/2% of .Section 33, Township 22 South, Range 27 East,

W}Soufh Carlsbad Vield Eddy County, New Mexico, to form a standard

320—acre proration*unit to be dedicated to a well to be drilled at a
standard locaEion for sald unit! Also to be considered will be the
cosi of! drilling and’ completing ‘sald well aund the allocation of such
cosgs, as well: as' actual operating costs and charges for supervision.
Also toibe considered 1s the designation of applicant as operator of
thexwell and a charge for risk involved in drilling said well.

e

CASE 5202: AppLication of El Paso Natural Gas Company for special pool ruies,
Eddy Founty, New Mexico Applicant, in the above-styled cause, seeks
the pro@ulgation of special pool rules for the West Sand Dunee-
Morrow Gas Poal in Township 23 South, Range 31 East, Eddy Courtty, New
WexiEo, 1nc1uding a provision for 640-acre spacing.-

CASE 5203: 'Appldcation of Jake L. Hamon for salt water disposal, Lea County, New
Mexigo : ApplicanL, in the above-styled cause, seeks authority to
dispose, of produced salt water into the Devonian formation 1in the
perf%raced interval frem 13,230 feet to 13,320 feet in'hia Getty
State L—736 Well No. 1 located in Unit D of Sectlon 32, Township 16
Gouth Range 36 Iast, East Shoe Bar-Devonian Pool, Lea County, New
Mexico :

CASE 4790: (Qquened)

In the métter of Case No. 4790 being reopened pursuant to the provi-~-
sions of!Order: ho R—4370 which order established temporary rules
for: ghe Bub;Ln—nllenourger Gas Pool, Lea County, New Mexico, including
a prgyision for 640-acre spacing. All interested parties may appear
and showzcause ‘why: daid pool should not be developed on 320-acre

’ spacing units.

o Z¥ arrin
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CASE 5204

CASE_5205:

CASE 5212

2

Anﬁlication of Citles Service 011:Company for a’ fual completion,

- Eddy County, New Mexico. Applicant, in the above-styled cause, seeks

approval for the dual completion of its Govermment T Well No. 1
located in Unit C of Section 14, Township 20 South, Range 28 East,
Russell Field, Eddy County, New Mexico, in stch a manner as to

- produce gas from the Wolfcamp and Morrow formations through\the casing-

tubing annulue and tubing, respectively.

zApplleation of citios Service 011 Company for a ‘dual complction, hddy
- County, New Mexico. -Applicant, in the above-styled cause, seek$
“approval for the dual completion of its Paslay A" Com Well No. 1
‘located in Unit K of “Section 8, Township 22 South, Range 27 East,

Eddy County, New Mexico, to produce gas from undesignated Strawn and

‘Morraw gas pools through the casing-tubing annulus and tubing, respee-
itively. :

iApplication of Cities Service: Otl Company for compulsory pooling, ;
{ Eddy  County, New Mex1co. Applicant “dn"the” above—styled cause, seeks}

an order pooling ‘all mineral intérests in the Pennsylvanian formationf
underlying the W/2 of Séction”8, Tewnship 22 South, Range 27 East,
South Carlsbad Field, Eddy County, New Mexico, to be dedicated to its
Paslay Well No. 1, located in Unit K of said Section 8. Also to be

considered will be the cost of drilling and completing said well and

the allocation of such costs, as well as actual operating costs and *

:charges for sdpervision. Also to be considered ‘is ‘the designation of .
iapplicant a$ operator of the well and a charge for risk involved 1in
cdrilling said well.

Appiication of Citles Service 0il Company for a unit agreement, Eddy
:County, New Mexicd. Applicant, in- the above—styled cause, ‘aseeks

" approval for the Citgo Empire-Abo ‘Unit Area comprising 361 acres, =
more or less, of Federal and State lanids ‘in Townships 17 and 18 South,

Range 27 East, Empire-Abo Pool Eddy County, New Mexico.

‘Application of Cities Service 011 Compény for a pressure maintenance
project, Eddy County, New-Mexico. Applicant, in the above-styled
icause, seeks authorit) to institute a preasure maintenance projecc on .
its Citgo Fmpiré-Abo: Unit, Empire -Abo Pool, hddy (ounty, New MQAlLO, :
drilled at an unotthodox location 990 feet from the SOuth llnc nnd
2635 feet from the East line of Section 35, Township 17 South, Range 27
East. Applicant further secks the establishment of special rules for

said pressure maintenance project including a provigion for the oneration

of the project under a net GOR rule and the establ‘shment of a gas
injection credit "bank' against which injzction credit could bic drawn
in order to maintain full allowables during such times as injcctlon '
plant shut-downs, ctc.
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CASE .5206: Application of Continental Oil Company for downhole commingling, .
Lea County, New Mexico. Applicant, in the above-styled cause, seecks
authority to c0mm1ngle West Warren-Blinebry and East Skaggs-Drinkard -
production in’the wéllbore of its SEMU Burger Well No. 21 locatéed in’
Unit O of Sec*ion 19, Township 20 South, Range 38 East, Lea County,
New Wexico. v
CASE 5207: Application of Craig Folson for a non-standard proration unit ‘and i
compulsory pooling, Chaves County, New. Mexico. Applicant, if the above—
styled cause, Seeks an order pooling all mineral interests underlying B
a non-standard oil proration unit comprising the SW/4 NE/4 SE/4,
NW/4 SE/4 SE/4, NE/4 SW/4 SE/4, and the SE/4 NW/4 SE/4 of Section 12,
Township 13 South, Range 31 East, Caprock—Quéen Pool, Chaves County,
New Mexico, to ‘be dedicated to 2 well to be drilled at an unorthodox
location 1340 feet from the South line and 1300 feet from the East
line of' said Section 12, said location having been previously been
approved by Order No. R=4750. Also to be considered will be the cost’
of drilling and completing saild well and the allocation of such’ costs,
as well’ as actual operating costs and charges for supervision. Also -
to be considered is_the designetion of applicant as operator of the
well and a charge for risk involved in drilling said well.

CASE 5208: Application of S. P. Yates for an exception to Order No. R-3221, as
amended, Eddy County, New Mexico. Applicant, in the above-styled
cause), éeeks,-as an exception to Order No. R-3221, as amended,
authority to dispose of produced salt water in an unlined surface.
‘pit on its Federal LC 065598 lease in the SW/4 SW/4 of Section 4, and
the NE/4 of Section 5. Township 17 South, Range 30 East, Squares Lake
Pool, Eddy County, New Mexico.

. . : CASE 5209: Application of Union 011 Company of California for a unit agreement, Lea
ST B . County, ‘New Mexico Applicant, in the above~styled cause, seeks approval
’ A of the Estacado Unit Area ‘comprising 1280 acres, more or less, of State'
S . aud fee lands in Township 14 South, Range 35 East, Lea County, New
‘ _ Mexico.

CASE 5210: .In the matter of the application of the 011 Conservation Commission on
: its own motion for the contraction of the House-Tubb Gas Pocl by the
; { deletion of all of Section 12, Township 20 South, Range 38 East,
i Do Lea County, New’ ‘Mexico, and the creation of the East House~Tubb 0il
. . Pool comprising all of the NW/4 of said Section 12.

: : Pl CASE 5214: Applicaﬁion of Inexco 0il Company for a unit agreement, Eddy County,
2 : P New Mexico. Applicant, in the above-styled cause, seeks approval for
’ ' the Robb Spring Unit Area comprising 6402 acres, more or less, of
State, Federal, ‘and fee lands in Townships 23 and 24 South, Range 25
Fast, F(ﬂy Courity, New Mexico.

CASE 5215: Application of Morris R. Antwell for compulsory pooling, Eddy County,
New Mexico. Applleant, In the above-styled cause, nccks an order
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(Cage 5215 continued from Pqég 3)

: pooling all mineral interests in the Pennsylvanian formation under= .
| ' lying the S/2 of Section 17, Township 22 South,’ Range 27 East, ‘South
! : . Carlsbad Field, Eddy County, New Mexico, to be dedicated to a well

’ to be drilled at a standard locatlon for sald unit: Also to be
considered will be the cost of drilling and completing said well

and the allocation of such costs, as well as actual opcrating

costs and charges for supervision. Aiso to be corsidcrgd 1s the’
designation of applicant as operator of the well and a charge for
risk involved in drilling said well.

ORI
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"GITGO EMPIRE ABO UNIT

Eidy Céunty, New Mexico - -

Gas Bank Account

"That volume of injected gas over and.above 907 of the available gas shall ;
be ctedited to the gas bank account each month and" Larried cumulatively for;
ward. The accumulated gas bank may be applied to the injection volume dur;ng
‘aity future monln in which iéss than 90% of the available;gas iskinjected fﬁe
gas bank balance shall not exceed a maximum of the average monthly total in~»v
jection volumes foz the previous three (3; months, aot including the month
being reported. Available.gas shall be defined as:total=pr6duCed gas 1ess€§

fuel requirements less the casinghead gas allowable authoérized by the Pool .

Rules,™

T TBEFORE EX CAMINER STAMETS Ny
| oo CONSERVAT&ON COMMISSION
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CITGO EMPIRE ABO UNIT

Example Gas Bank

‘Accumulation

1 2., 3 4 57 6 7 28_ : 9 -
Gas Fuel Gas Gas 90% of  Gas . ‘Bank Bank - . Bank
Mth  Produced =  Gas Limit Avail.  Avail,  Injected Change Acct. - Limit
1 139624 © 4898 52824 81902 73712 86800 -0- Lo- -0-
2 126112 4426 47712 73976 66578 78400 11827 11822 78933
3 139624 4898 52824 81902 73712 86800 13088 34910 55066
4 135120 4740 51120 79280 71352 84000 - 12648 57558‘ 84000
5 i39624 4898 52824 81902 73712 . 86800 13088 édsasi 83067
6 135120 4760 51120 79280 71352 - 84000 tv12648 53594; 85867
7 139624 4898 52824 81902 73712 -86800 13088 isssz‘ sagsi,v‘,_
8 139624 4898 52824 81902 73712 - 86800 _ 13088 55866 85866 .
9 135120 ~ 2370 51120 81630 73467 42000 -31467 §4399’ 85866
10 139624 2370 52824 84430 75987 42000 ~33987 2@412§ | 71866
11 135120 3160 51120 80840 72756 56000 -16756 %ééel 56933
12 139624 4898 - 52824 81902 73712 86800 13088 16744 46686
1 i39624 3318 52824 83482 75134 58800 ~16334 §410» 61600
2. 126112 4424 47712. 73976 66578 78400 11822 1}232 67200

: 3
3 139624 4898 52824 81902 73712 86800 13088 25320 74667




EMPIRE ABO POOL -

ooavwn»mouon osunmun wnoncoeuos»sa <ownmnm won ﬁro wnouOmma Owdmo cu»d>nmwm=m >wao cu»ﬂswpwm.OammodﬂwsmdsmOMdmoc5n«.
January 1974 waouco«ﬁou . :

e @ (3) (@ () (6) 7 ()

DAILY GAS/OIL  DAILY <DAILY ;mwwmﬁo; NET 'RESERVOIR VOIDAGY RESERVOIR VOIDAGE
NUMBER OIL RATE RATIO WATER RATE OLL RATE VOIDAGE RATE RATE PER WELL ' EFFICIENCY FACTOR
" "OF"WELLS " “(BOPD) “(2t37B0) “~"(BWPD) *  “(BOPD/WELL) " (RVB/DAY) “’(RVB/DAY/WELL) “(RSVB/STBO)
A. Proposed Citgo Unit Area _
: Lease Name mum Well No.
Magruder A No, 13 N A 53.6 4846 0
Magruder A No. 14 . ; 48.9 npwmp 0
Russell C No. 9 68.2 4 576 0
Russell C No. 10 , . 74.7 4557 0
State CE' No. 5 o 147.5 2599 0
Wright A State No. 4 - 117.3 . 2420 0
“TOTAL W 6 510.2 3492 0 ‘85 3,486 - 581 6.83
B. ARCO's Empire Abo Unit
Wells ow&moﬁﬁ_.nm Citgo's W , . . B
S.ovomoa Unit Area : ‘ , B , ~ BEFORE i> * % ©:7 METS
u A C v : . . Ol CONSE-N 2 Aot S HON
Lease 'Well No. W Cd S v _ . e "
: ! A . EAmET e
- 12 h 0 (shut-in) | CASENO. 52/5. & 5043
1 - 12 M 0 (Shut-1in) T
X - 13 T 122 . 1898 0 . Submitted a«guﬁ.fw/_\,r.i ?,q(ﬁ K
J - 13 . . : . 284 R £:3 B 0. . L 4 : " Hearing Date 4 //c \Nk '
I - 14 284 802 o . T 74
J - 15 b 284 1094 0 ‘ e
I, - 16 F , 75 923 0 _
B R 17 W 47 , 3402 0
B - 17 W : 0 (Shut-1in) ‘
TOTAL | 9 109 1107 . 0 122 2,061 o 229 1.88




EMPIRE ABO POOL ’

ARCO and CITCO Units - wHoaﬁon»Oﬁﬂmﬂnv<o»ano HuuﬂOﬂmum% Under mm<zupwkzonoma6n Operation,

i

(3)

BNG)

v

(1L 2) (4) Amv (7 (8)
. ‘ . ,  RESERVOIR RESERVOIR VOIDAGE RESERVOIR VOIDAGE ALLOWABLE VOIDAGE
_DAILY GAS/01IL E:E NIT. VOIDAGE EFFICIENCY RATE PER WELL RATE PER WELL
NUMBER OIL RATE Es.wo WATER RATE RATE . FACTOR _Qé\mewv (RVB/DAY/WELL) (RVB/DAY/WELL)
. OF WELLS  (BOPD) (£t \wov . (BWPD) st\gﬁ - (8)/(2) t(8) /(1)
ARCO Unit, January 1974: - 221 32,891 977 1,386 56,319 1.71 255 256 -
t .56, _ 296 -
ARCO Unit, Mid-1974 (Est.): 221 40,555 1,100 6,415 28,668 0.71 130 256
(Inject 21l Available _ o " : _ :
Residue Gas) .
CITGO Unit Area, January 1974: & 510 3,492 0 3,486 . 6.83 581 552%%
CITGO Unit-Citgo Rules: \ _ o .
(a) Mid-1974 Qas 6 651 4, 200 0 . 3,603 . 5.53 600 No limit
(Sell 1711 MCF/D, inject all _
additional produced gas) P , :
(b) 1977(Est.) & 170 30,000 0 5,025 . 29,51 837 _No limit
CITGO Unit-ARCo Unit Rules: )
(Inject all Availabie ‘ :
Residue Gas) (a) Mid~1974 (Est) 6 547 4,200 0 1,559% 2.85 260% 260%*
(b) 1977(Est.): , 6 30,000 0 . 1,559% 24,74 260% 260%

,,

- (*This is the average qum ‘voidage rate H,ou. 2.6 oosvu_.sma ARCO and oHeoo csue Areas,

Citgo Unit on a per-well basis.)

(**This is » 1e daily reservoir <ou.nmm.m rate of a aov allowable well C»w wowuv at maximum GOR ANOOO\C

63

apportioned .«o

»sn:mwww._ neither _uu.ommi field Ewmm nor nrmo»nmo Rules set any .._.»s: on reservoir. §E»wm.
Within the ARCO Unit, the Homouéo»u. voidage H“_.Bﬁd is set U% the N, z 0.c.C.

'

at 256 RVB/D per well.)
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1

EMPIRE ABO POOL -~ ARCO waa,nnaeo,cswam - mvmwm of Reservolr Voldage Compared to Share of mwanoomncos Pore Volume and Share of Well-Count.

a 2 S (4) (5) (6)

. o _ " PERCENT OF TOTAL PERCENT OF TOTAL PERCENT OF TOTAL
, ,  RESERVOIR VOIDAGE  NET RESERVOIR VOIDAGE RESERVOIR HYDROCARBON WELL COUNT FOR
NET RESERVOIR EFFICIENCY FACTOR  RATE FOR ARCO UNIT PORE VOLUME FOR ARCO ARCO UNIT PLUS
DAILY OIL RATE  VOIDAGE RATE. (RVB/STB) . . PLUS CITGO UNIT UNIT PLUS CITGO UNIT CITGO UNIT
UNIT-OPERATING PLAN (BOPD) (RVB/DAY) - (2)/(1) (%) (%) (%)
I. Production foxr January 1974, , :
a) ARCO Unit: _ 32,891 56,319 : 1.71 94,17 ‘ 98,78 97.36
b) Citgo Unit Area: 510 3,486 | 6.83 5,83 . 1.22 2.64
. 59,805 - 100, 00 . 100.00 100.00
II. Production for Mid-1974 (est.)
a) ARCO Unit: 40,555 28,668 0.71 - 88.84 98.78 97.36
b) Cito Unit - Citgo Rules: 651 3,603 v 5,53 11,16 1.22 2.64
(Sell 1711 MCF/D, inject 37, 271 ; : 100, 00 100, 00 100. 00
all additional prod. gas) , : : :
III. Production for Mid-1974 (est.) , :
a) ARCO Unit: . 40,555 28,668 0.71 - 94.84 98,78  97.36
b) Citgo Unit - ARCO Rules: 547 1,559 2,83 : 18 . .22 2.64
(Inject all avail. residue 30, 227 | { - BEFOR{GE/Y .;.)_Z.w.m.ﬂ%gm,mmuzs .00 100.00
gas, voidage limit 1559 : _ OIL CONSERVAT 1G:N-COMMIS
RVB/D, based on 1972 : _ EXFInT NO. <4
voidage,  both units) - , : ’ L A
. : CASENO. 85212 & 52/3
P h Yo Y \,,,
IV. Production &ow;zﬁnnwmqp4ammd.v - . ; Submitied by ﬂdzwtﬁ.mmaxA et
(Basis: Reservoir Voidage . ) \ \ N \
same as Share of Reservoir . , , Hearing Date &x \b\ 7¢ ;
Hydrocarbon Pore Volume.) :
a) ARCO Unit: | . 40,355 28,668 , 0.7 08,78 98,78 97.36
b) Citgo Unit - ARCO Rules: 137 354% - 2,58 1,22 1,22 2,64
(Inject all avail. residue 28,022 100.00 100.00 100.00

gas, voidage limit 354 RVB/D)

(*At this reservoir voidage rate and percent, there will be no fluid drainage across unit boundaries.) HT 4
) E BIT




EXHIBIT 5

CITGO-JIMPIRE ABO UNIT

Proposed Rules Governing Operation.
(Rules proposed by Atlantic Richfield to ‘conform to rhles in effect
for the ARPO—Empire Abo Pressure Maintenance Project Area, )

1. Reservoir Voidage to be determined from a formula such as'Attachment
- ' "A" to Order No. R~4549, with Table of fluid properties such as
Attachmént "B" to Order No. R-4549, , ,
2, Reservoir voidage calculated by use of ;he iormula mentioned above
to be limited to no more than 1559 reservoir barrels per day, or the
average 1972 reservoir voidage for ‘the combined ARCO—Citgo Unit,
4444§apnortioned to the Citgo Unit on the basis of well ‘count.

%. The Citgo Unit be required to inject all available plant- residue -
gas. . : -

4. Allowables and voidages to be nominated and transferred on an
individual well basis.
5, InJected re51due gas abOVe 90% of "all available residue gas " to’
be used as a ''gas bank' for oil allowable credit during times when
mechanical problems diminish or prevent gas in3ection. Balancing
and ' zer01ng of the gas bank balance to Le on an annual ba31s.

X nn fn 1nvaefio~_\f‘a i‘hn

AR e

possible requirement that some porti n of any addi+1ona1 allowable
= be Justified on the basis .of percent of aVailable residue “gas actually
' injected, as in Rule R—4549 Finding (8) and Rule 4.

7. No well: in the Citgo Progect Area which directly or diagonally offsets
a well not committed to the Citgo Unit producing{from the same . common
source of supply should be allowed ‘to ‘produce more ‘than two top unit ‘
allowables for the Empire Abo Pool,

8. New 1Ject10n’and producing wells to be located no closer than 660
feet to the outer boundary ‘of said’ unit or 10 feet to any quarter-
quarter : ‘section or inner ‘boundary, ‘with no gas or water -injection’
well to: be located closer than’ 1650 feet to a tract not committed
to ‘the unit and ‘on which 'is located a well produc1ng fron the same
common source of supply.

9., Submittal of an annual Plan of Operation, with emphasis on corrosion
control, as the 1nJection of sour gas at high pressures can cause
severe corrosion problems.

BEFORE EXAMINER STAMETS
OlL CONSERVATION ‘COMMISSION
o EXHIBIT NO. 5~
CASE NO.__ & 3 -:2[ 5
‘Submmed by(“\t \ 1 wt "*‘ '
‘Hearing Date ?/,‘/\; /74 '

TR e T .u"




~
MALE R BT

20 X 207G THE INCH o 7
AEUFFEL & ESSER CO.

TN

SN
el
5 -
~
Xaa'd

i p

1ize

ra0

o

%4

NN S

PSRN TN

[PODRDISERP

o T
NS S

ot

W A

iy

r

peelreramne
oo

s emrern

PO,

NP
s e om

g

B

4o b e

t
-iei |

“ . . st t N (R
PSS P Mty - I SUOL DA oL
. 5 o N . SN AR RIS Soenaviial
I : 1
T i ey Seery e e oo punt y ’ S )
—nf v oy D oAt IRt
FOSH oy PR it R
= P b [SOSto vapent smedid Shiws
 Ap—— prt oy = s -
SRS T Favenr
50 SRS ROUORYS i S F~
o P e = o PEVTY SONDPIRINY P cariigmen s - ipn o
A B . - [iputens
s ) st rans [t o4 - . ot v o}
I et
- N ety LRI 1 ARl of
" : e et
= tofebint SRR ety
plane RSN b
prisioens BRI metebuv Shomt o 1 IOOrTs Brgietoted i
T joly o e

S——

-

[ et i et
o o

o o pione o

sy o s s

- . e A

: [Pt Sk ey

SR Pt

-

fa oe v

e ey

g

D S

[2200 S VSR W j Qo foa
i~
EPRIN Sy S e R TR
s ! e
RORY el Sy PP
: 3. ket
i __ i povyl igshiiie
PRI Pbuibuint PR < P it e
Tl el WYY | B R

S

N Ny -
S SRS Smovet g ; -
B e PSRRI SpUREbauT SR SN
PRI P N e b, joy iy
- e wowr} v e teepe -
|4
onaa — ot e P AN -
it " i ] o [
- e
e o 1oes: -
e, KRR SR by tor B '
Fom Tt o o
A e Bp ooy 1 pt S ORloviili uingeg VRO S it R
) — e 2 Tz
L i -
S vy 1
RS ey . P
T -
L et ey s 4. e et
IR R —bop t
[APRRE T N U y - -
R St H
= T >
S0 e LADSUNY SR WO
4 X [
T
] v -t
v . v o
b o PGy gty
Sror) { -

daag b

DENOUNS IR

- ; o .
appro PRl s ong i e
o e agne i BEReEN gt
yorl SV v e Cfome b v mer Froamne
v L RIS s, IR st §
o PR R AN ¥
et P e v weeden vetaie GRSE S
: T
"
B i) RPN
PRl e
U e poeviy PR e
Sueoan ey et ——e
P P Aot SO T Ao R AN s e
. s e
phekbdops i bt o ovvdesa]drom ¢
DAFNSF POURRURS ST e
sl o
Sy e PORO YN W DELAE Suriey
P HRS SINE Hosia [t | St IR O
TR -
oty St
: > vt +as] LN
b - - arr [reyseral &
t +
U MY i) R Srptv 94
wp 1
o r e
Seforms snod o Lioh acee R

oy




4G 4973

WACE In v §. 0L

SEMI-LOGARITHMIC

S 03

etrragroest

o

)
i )
' T
T Il
v ) I T
! " {l , 4 1
O 1 Ca I !
T 1 ] 1 1t i i
i1 I i i I ] i
T T T
] : |
| b
1 | \
I | \
—— Y + T
1 1 T R T
: RN B L . + :
T LY T i i
! ; o 1 Y : -
1 1 —h I\ T M 1
v f i 1 + !
T T v 1
T

KEUFFEL & KSSER CO.

2 CYCLES X 70 DIVISIONS

o
P
t
— +
o e Y t T T § .
dama - 1ot : ) - -
L 14 T T 1 t ? T
" t T Y—pr s
+ : n i, J M
+ 5 ¥ h
T ? } 2 + 1 et :
e =t { oo T 1 = t
: - Imf b “ i
I t = gl g - : ! T
T * T " T T T T
4 i L : I | i
=t + b v t : !
T (- y T it e
L B 11 et DA
PN T il b ' e v
T T ) ™ i Y !
0 o T T =1 ¥ v v
T 0 ' i [l t R I ‘
H 1S B i T ;) | :
I | f | | { T
1 ] i 1 H h H
[ 1 i 3 1 4 | i |
1
T T T 0 ] |
{7 [ H 1 T 1
oy ..u. f | T v
T
™ 17T j |- { ! .
N BEENEN R 1 2 i !
- i i 2 1 f o . b b
Tt e + 1 - ) o i h IR A TR 3 T 4 h
s T 1 T H ' * ! v Y h
™1 ) ] T - I I 1 i . A
PN St SO I — ; H :
- o - - haa]. i N $.
: T ! B b : t e ;
! T ¢ 1 . T t T v :
T v F 13 it oy T I H oy i
I T ] L ! i '
| O T R T il T T
T Tt i L 1 [ I Y
I ) | v P ! ] t ! 1 (
L ! 1 ] LR H [ :
V T vl = - H t
i “rb . Ty ! 4
7Y : i N
| M ! R
' { | j i k- :
{ 1 : i H

0




S

o

VIO ROV 0D YASHI A IRLLAPN \
SIHONI 01 ¥ 4 * HONI BHL O 07 % B2 e pd




A

A7

1%

ALO

£

i

£

S
S
N~

'OD UISST W NAANRA
WASIA N Idva GUHINT 01 X 4 L A

».

o OPZ) OF HONI ZHL OLOT X 07 =l ~

W A s

AT fe g ey

st W s N S ek S o st b




X e L AT L AT N T TG T L e S S L S kv b spame e o % e 4 T R A e 4 S R el S R e vt (29t 52 e

P A

BEFORE THE OIL CONSERVATION COMMISSION

OF THE STATE OF NEW MEXICO > N
(“’ n " t_:s (72 /Z_

IN THE MATTER OF THE APPLICATION
OF CITIES SERVICE CIL COMPANY FOR

APPROVAL OF A UNIT AGREEMENT, EDDY
COUNTY, NEW' MEXICO )

P S SV

APPLICATION

COMES NOW Cities Service 0il Company and applies

to the 0il Conservation Commission of New Mexico for
~

approval of 1ts Citgo Empire-Abo Unit Agreement, Eddy

County, New Mexico, " cogether w1th,prov151ons for its

operatlon, and in support thereof would show the

Comm1551on'
1. Applicant probosesva unit for production from

the Empire-Abo Pool, said unit to consist of the follow-
P~ —
ing described lands located in Eddy County, Ne.w Mexico.

—

The 5/2 S/2 NE/4 'SW/4, NW/4 SE/4, and NE/4 SE/4 of

Sectlon 35, Townshlp 17 South, Range 27 East, N.M. P M., |

and the ‘NE/4 NW/4, NW/4 NE/4 of Section 2, Township 18

South, Range 27 East, N.M.P.M., - 3‘ l' as’ aehey

= The subject lands consist of federal and state lands.

2. Applicant further seeks permission to inject
produced gas as a conservation measure, and tﬁ operate
said préject ﬁnder a net G 0 R rule.

3. Applicant further seeks establishment of a gas
bank, to be applied to the injection volume during any future
month in which less than a stated amount of gas is injected,
with apérdpriate limitation on the maximum of the average

balance to be carried in the gas bank.

DOCKET MAILED

vote 322




4. Applicant further seeks approval of the drilling
of a gas injection well, to be located7990 feet from the
South line aﬁd 2640 feet from the Eastliine of Sectiéﬁ'35,
 Township 17 South, Range 27 East, for the injection of
gas into the Abo formation, and for an admini§tratiﬁe
procedure whereby other injection wells may be approved

without hearing.

WﬁEREFOﬁE applicant prays that this matter be set for
hearing before the Commission or ;hescﬁﬁﬁission's duly
nted-examiner and that,afterﬂnotiééwégd;nggxing asf7
required by law, the Commission enter its order approving
the unit agreéﬁent and ‘provisions for its operation ési
prayed for.

LA

Respectfully submitted,

CITIES SERVICE OIL COMPANY

By é.o_&m_\g_ Walle LT,
KELLAHIN & FOX
P. O. Box 1769
Santa Fe,' New Mexico 87501

ATTORNEYS FOR APPLICANT
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BEFORE THE

O1L COWouRVATION COMMISSION OF THE STATE OF NEW MEXICO

M e

g dm i
e e

IN THE MATTER OT THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR

. THE PURPOSE OF CONSIDERING:

S

CASE NO. 5213
Order No. R- 7/74;/

e

APPLICATION OF CITIES SERVICE
OIL COMPANY FOR A PRESSURE

i o MATMTENANCE PROJECT, EDDY .COUNTY,
i NEW MEXICO

ORDER OF THE COMMISSION

{'ni W,”.'i.a
BY THE COMMISSION:

;

- This Cause ‘came on for hearing at 9 a.m.”’®n Apr11 10,
1974 at Santa Fe, New Mexico befora Examiner Richard L.

Q&ﬁma%Q H Ll : ‘

NOW, on thls ) day of 1974, the
Commission, a duisrum being present, havlng con31qered the
testimony, the! icord, and the recommendations of ‘the
Examiner, and DeLng fully advised in the premises;

FINDS: ;

(1) Tnat due publlc néilce having been given as requ;red
by law,’ the-Cémmission haé §urlsd1ctlon of this cause and
- the subJe o ﬁatter thereof.

(2)“ “hat the appllcant Cities Service 0il Comoany
sesks aut qorlty to 1nbt1tute a pressure malntenance ‘project
in the Pnplre—Abo Pool in its Citgo Empire-aAbo Unlt Area,
ey 3 }Mex1co, by the injection of gas iinto the
Abo formatiod through a well to be drilled at an ‘unorthodox
lozaticr 990 féet from the South line and 2635 fcet from
the East line of Section 35, Township 17 South, Pange 27 Bast.

(3) That the applicant further seeks the dm51gnatlon
of the project area and the n~onulga+lon of special rules
and requlatlons governing said proiect, 1nclu61nq DlOVl ion
for cthe Operatlon of the project inder a net GOR rule and
the establishment of a gas injection credit “hank" agalnst

+hich injection credit could ke drawn in order to maintain
full allowables during such timez as injection plant shut-
downs and similar problems.
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| Case No. 5213
]

aequal to or less than the average reservoir -voidage for the .

-2-

Order No. R-

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

 EDDY COUNTY, NEW MEXICO. g
TOWNSHIP 17 SOUTH, RANGE 27 EAST, NMPM .
‘Section 35: SE/4, S/2 SW/4, a/wa'_qoﬁl,fa ﬁr,xf}ff

TOWNSHIP 18 SOUTH, RANGE 27 EAST, NMPM
‘Section 2: NE/4 Nw77(z NE\I/‘I NE/4

(5)( That the applicant is the operator of the Citgo
,Empifg~Abo Unit, which embraces the above-describedrlands.

(6)  'rhat the Citgo Empire~Abo Unit embraces lands imme-
diately adjacent to the Atlantic Richfield%mpire-Abo‘Unit
Area, which area is also under & pressure maintenance p&as
baaa by the 1nject10n of- gas’and injection of gas in the
Citgo Emp1re-Abo Unlt area is in the interestg of more efflclent

operatlon of the pool as a whole.

( oduwction permitted )
{7) That the gz;ewa&%e—esl:;neéﬁeo the Atlantlc Rlchfleld .

L Llreservoir
Emplre—Abo Pressura Maintenaiice Project is limited to;&cmannuzt

void

projéqt‘area for the calendar year 1972. )

(8) Th;t_the evidence indicates that t%#éortion of the
Empire-Abo Pool underlying the Citgo Empire-Abo Unit Area will
be more efficiénfly produced by operating under a reservoir
voidége formula similar to that used for said Atlantic Richfield
project.

(9) Thét reinjection of producéd gas at a location 990
feet f?dm the South line and 2635 feet frém the East line of

Section 35, Township 17 South, Range 27 East, will efficiently

aid in maintaining pressures in the Abo formetion in the unit




(A
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area, and an injection well at that location should be approved.
(10) 7That the production from the project area should
be limited to the average reservoir voidage for ,the project
2213 neaerola, bndli
area for the calendar year 197 h?r 852 barrels of cil per day)
which ever is less.

(il) That special rules and regulations for the operation

of the C%?éo Empire~Abo Unit Pressure Maihtenance Project

rules should provide certain flexibility in authorizing the
production of the projec£ allowable from ény well or wells ih
the project area in any proporfion, proviéed that no well
in the project area which direétly or diagonally offsets a
well nét commﬁﬁted to said unit producing from the same
common source of supply should be“allowea'tomprqdqce more
than two top unit allowables for the Empire-Abo Pool.
(12) That an administrative proceduré should be esiabliéhed

whereby said proiect area may be contractéd or expanded for @ood',

cause shown, and whereby additionnal injection wells and producing{

wells at orthodox“and unorthodox iocationé in thdproject area
may be apﬁroved without the necessity of ﬁéficé and hearing.
{13) That approval of the application for a pressure
maintenance projec? and the propoéed special rules’therefoqﬁ AN
is in the intefestiof soundvcdnéervation{practices afd will not -

cause wasteNor harm correlative rights.

'IT IS THEREFORE ORDERED:

(1) That the applicant, Cities Service 0il Company, is“
hereby authorized to institute a pressure ﬁaintenance prdje¢t
in the Empire-Bbo Pool in the Citgo Empire-Abo Unit Area, Eddy
County, New Mexico, to be designated the Citgo Enpire-Abo Unit
Pressure Maintenance Project, by the shutfing in or curtailméﬁt
of production from less efficient wells ana/or the reinjection
oqproduced gas ;S;raw gas or plant residue gas into the Abo

formation.




-4- { |
© Case No., 5213 - , ; ;
:w Order No. R- ‘ : : i

i_: Y L
(2) Initial injection of gas wou% be through a well to : |

alrv Hed 4t 6w wnottbodex location 7 |
beA&oeaéed 990 feet from the South line and 2635 feet from .the

! East line of Section 35, Township 17 South, Range 27 East,

Sl

. NMPM, which location is hereby approvéd,ﬁothhe“locatieﬂ&of“an

e AR sz
AN

j tajectionwell.
(3) That the injection should be through 2 3/8-inch 1nternal¢y

FOR A, ARt

Rl

coated tubing installed in a packer set within 100 feet of the

uppermost perforations, and that the casing-tubing annulus

should be fitted with a pressure gauge'in order to determine

i leakage in the casing, tubing, or packer.

i (4) That Special Rules and Regulatlons governlng the
operation of the Citgo Empire-Abo Unlt Pressure Malntenance
Froject, Eddy County, New Mexico, areﬁhereby promulgated as
follows:

SPECIAL RULES AND REGULATIONS

FOR THE
CITGO EMPIRE-ABO PRESSURE MAINTENANCE PROJECT

e B R 50 N . 0 A TRt A7 A

"RULE 1. The project area of the Cltgo Empire-Abo Unit
Pressure Maintenance Prdject,‘hereinafter;referre& to as the

Project, shall comprise the area descfibed as follows:

NP BN

EDDY COUNTY, NEW MEXICO o : i
TOWNSHIP 17 SOUTH, RANGE 27 EAST. NMPM !
Section 35: SE/Z, S/2 SW/4, Nd{4 SW/4

3 TOWNSHIP 18 SOUTH, RANGE 27 EAST, NMPM 4 ;
Z i Section 2: NE/4. Nw/4¢k§?[4 NE/4 ;

i A' RULE 2. The allowable for therpréject shall/be computed

monthly based on the estimated net refervoir voidage jamwie for

| the succeeding month.

1 RULE 3. The maximum daily projecﬁ allowable shall be an

amount of 0il which will result in reservbir voidage no greater

¢ than the average daily reservoir v01dage for, the project area :
i (2213 netocorico ) !
for the calendar vear 1572 or 852 barrels of o0il per day)

vhichever is less.
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" project area at

Egge No. 5213
Order No. R-

RULE 4. The allowable assigned to the project area may be
produced from ‘any well or wells within thé project area in any
pfbﬁbrtion, pfovided that no producing well in the project area
which directly or diagonally offsets a well not comﬁitted to the
Unit andjprodhCing from the same common source of supply, shall
produce in exbésé of two times top unit allowable for the pool
and pfovided ibat individual well allowabies have been requested
in accordancejwith Rule 5 below. o

RULE 5. Each month the project operator shall submit to

the Commission a Pressure Maintenance Project Operator's Report, |

on a form prescribed by_;@e Commiséion, outlining thereon the
datairéqﬁired};and requesting alloWab1é§'for each of the secveral
wells in the ?roject as well as the total project allowable.
The aforesaidééreSSufé Maintenance Project Operator's Report
shall be filed in lieu of Form C-120 for the Project.

RULE 6. The Commission shall, upon review of the report
and after aﬁyéadeStmenééﬁaécmgﬁ,necessarv, q;lculaﬁe Egé'
.allo&able forgéach well in the ééSﬁect fofythe“ﬁé;£ succeeding
nonth in accordance with these rules.

ﬁULE‘7. That the volume of gas required to be injected in
any month £o ﬁéintain average daily reserv§ir‘Voidage in the

2273 reservafh  da yreds

v s (3 3k Y R e e m 2 T Tl e e S L ewe =

Reveoogisose shall be known asﬂgesef'voir VSidage Balance @as.”
RULE &. That all calculations of reservoir veidage shall
be in accordaﬁCe~with the formula set out in Attachment "A" to
this‘Order utilizing the Table of Fluid Properties set out in
Attachment “B# to this orcer.
RULE 9. A gas®bank?shall be established for the project
against Whichsinjection credit may be drawn in order to maintain

allowablie production during such times as iniection compressor

i '
RN

shutdowns and similar problems. The gas pank shall operate under:

and be subject to the following provisions.
(a) That volume of gas injected in the project
~in any month in excess of Keservoir Vgidage

Balance &xs shall be credited to the gas
bank and be sarried cuﬁfhlatively forward.
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(b) The gas bank balance shall not exceed a
maximum of the average monthly total geservoir V'oclJa.":
Balance éas y_dlumes for the previous three (35 |
months, not including the month“ﬁéiﬁg reported.

(@ The operator shall report monthly to the
Commission the stétus of the gas bank in a
form acceptable to the Commission. The report
shall be designed to show the status of the ' §

ié gas bank over a twelve (lé) month period and -

shall be revised monthly to a curxrent basis.
I‘) The accumulated gas bank may be applied to the

injéction volume during any future month in

which the gas injection volume is less than
(7] < .
the Eeservoir Balance 435 volume.

%}-___p_wm_ _
? - * v '

RULE 10. The Secretary-Director of the Commission is heréby

authorized to approve such additional producing wells and injec-
tion wells at orthodox and unorthodo:: locations within thé
boundaries of the Citgc Empire--Ako Unit Area;L$ may be necessary
to complete an efficient production and injection pattern, pro-
vided said producing wells are drilled no closexr ﬁhan 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

injection when such well is located closer than 1650 feet to

a tract which is not committed to the unit and on which is

-
. N . .
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b located a weLJ_‘ PrOCUCLIG L LON  Liss S s O
. To obtain such approval, the proiecct operator shall file proper c N
aprlication with the L':onu.,\is;é‘,ionﬂ, which applicaticn, ¥ it seeks ‘ .
authorization to.cenvaerl additional wells to injection or Lo
arill additional production or injection wells shall include
) the following:
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i (a) A plat ideutifying the?lands committed to the
¢ unit agreenient and £hose\lands noticommitted to said agreenent,
and showiﬂg‘the locétion of: the préposed well, all wells within
¢ the unit area, and offset operatoré. ‘
(b) A schematic drawing of?ﬁhe proposed well which
fully describes thchaéing, tubing;"pefforated interval, and
depth. | |
(é) A letter stating that‘éll offset operators to the:
proposed well have beén furnished £ cémp1ete copy of the applica-
tion and the date of notification. | e
TheASecretary;ﬁiiector may appédve the proposed well if,
within 20 days after receiving the %pplication, no objection
to the proposal is #eceived. The Sgcretary—Director may grant
iﬁmediate aépfoval,?provided waiverg of’objection are.réceived
from all offset operators. »

‘:RULE 11. Expénéién or‘éontr&bt&%hS'ofitheipfoject‘agea

may be approved by the Secrétary—D;}ector of the Commission

administratively when good cause is§éhown therefor. i
R : 4

‘Jurisdiction of this cause is réféined for the entry of

such further orders as the Commission may deem necessary.
DONE at Santa Fe, New Mexico, op £he day and year hereinabove |

designated.
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] C/76O  ppRe ABO UNIT AREA
Table of Tluid Properties.
P pbase = 15.025 psia  Pbp = 2231 psia Tres = 1050 F (569° R)
) BO Bg Rs
" P_(PSTA) - - (RVBO/STBO) RVB/MCF . (MCF/BBL) z
15.025 | 1.000 " 194.696 o 1.0
100 A 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
500 , 1.244 5.236 +395 .895
600 1:263 4.276 445 .877
700 1,285 3.644 495 .872
800. 1.304 3.108 .540 .850
- 900 : 1.325 2.746 .585 - 845
1000 ©1.366 2,437 625  .833
1100 , , 10364, 2.178 . 675 . .819
‘1200 _ 1.384 1.962 .725 -805 )
1300 o 1:404 1.790 . 775 J795
1400, 1:425 o 1.649 -825 - .189. .,
1500" ' 11445 1.516" 875 .11
1600 S 11465 1.404 925 - .768
1700 ‘ 1.485 1.304 .975 .758
1800 1:505 1.220: ) 1.025 - 731
1900 1:525 . 1.147  1.075 .745
2000 - 1:548 . 1.053 1125 0 - .720
2100 1.573 1.000 1.175 .718
2200 . 1.597 . +953 1.225 - 717
2231 ‘ 1.606 -939 1.250 : -716
PL = Reservoir average pressure at datwn -2264' subsea, 1bbs/‘iﬁ2;abs'olute.
Bo = 0il formation voliume faétor,v reservoir volumetric bbls/stock’ tank bbl.
Bg = Gas formation volume faétor, reservoir volumetric bbls/thous_and std. cu. ft.
Rs = Solution Gas/0il Ratio, Thousand std. cu. ft/stock tank bbls. oil.
Z = Gas Compressibility Factor.
g: Attachment “B" Order No. RENENER-
,'\
W
‘w




B C/7% 0 gvpiRz ABO UNIT ARZA

Reservoir Voidage Formula - Gas amd—Wewen Inicction Credit

- -

Equation 1: Vevb = Qo | Bo + (Rpn - RS) Bg | K ot T
Where:
Vrvb = Reservoir voidage, bbls per day
Qo = (0il Production rate, Stock tank bbls. per day
. . Bo = il formation volume factor (l), reservoir °©
- ’ volumetric bbls/stock tank bbl.
Rpn = Net producing gas-oil'ratio, MCF/S.T.B.O.
Rpn =Rp (1.0 - Gi)
Gp
; Where:
>Rp = produc1ng gas-01l ratio, MCF/BO :
Gi = daily volume of gas injected, MC“/Day:>
Gp = daily volume of gaa produced MCF/Day
Rs = Solufion gas—01l ratlo (2), V'CF/S’I'BO .
Bg = QGas fornatlon volume factor (3), RYB/MCF

Qe =_Aguifer yarer influx iatey—S i BNl /Dayy deteraTmRed

frem reservoir numgfic nodél runs to be 1950 BWPD

= v Anjected; STE-BH+

(1), (2), (3): -These values cs 1cu1ated from Table of Fluid
‘ Properties, Attachment TBY.

Atcechment VA" Order No. NG
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