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BEFORE THE
b 5 OIL CONSERVATION COMMISSION
: Santa Fe, New Mexico

- ' February 15, 1961
- S )

2 | IN THE MATTER OF: )
N z = : )
.- ; Application of Tennessee Gas Transmission Compar:y - )
¢ g for the promulgation of special rules and regulations )

,4‘ , governing the Totah-Gallup 0il Pool, San Juan Cdunty, ) Case
¢ New Mexico. Applicant, in the above-styled cause, ) 218%
' ‘'Seeks an order promulgating special rules and regu- )

lations governing the Totah-Gallup 0il Pool, San Juan )
County, New Mexico, including a provision for 80-acre )
oil proration units. ‘ )

)
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Honorable Edwin I.. Mechem
Mr. A. L, Porter
Mr. E. W. Walker

TRANSCRIPT OF HEARING

MR. PORTER: We will take up next Case 2184.

MR. MOﬁRIS: Application of Tennessee Gas Transmission
Compahy for the promulgation of special rules and regulations gov-
erhingrfhe Totah-Gallup 0il Pool.

(Short recess.)

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, NEW MEXICO

MR. PORTER: Hearing will come to ocrder, please.
MR. BRATTON: If the Commission please, Howard Bratton,
Roswell, New Mexico, appearing on behalf of the applicant, Tenhessde

'Gas Transmission Company. I have associated with me in the case Mr.

Eldon Young, attorney from the State of Texas, and also, appearing

on behalf of Aztec 0il and Gas Company, Mr. Quilman Davis,-associatﬂd
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with mé. Tennessee nhas one witness.

MR. PORTER: Any other appearances in- the case?

» MR. BUELL: Guy Buéll; for PanvAmerican Petroleum Corpora
gion. o
(Witness sworn.)

MR. PORTER: I would like to announce at this time that
this application, through error, was advertised twice. I thinkvour
Legal Department was overenergetic last week. The case was also
advertised for the 23rd of February, I belleve, so’we will proceed
to hear the case at this time and dismiss the case on the docket
for the 23rd. |

JOHN J. LACEY

called a8 a witness, having been previously duly sworn, testified

as follows:

DIRECT EXAMINATION

BY MR. BRATTON:

Q Will you state your name, address, and by whom you are
employed?

A My name, John J. Lacey. I live in Durango, Colorado, and

on

I am employed as a petroleum engiﬁéer with Tennessee Gas Tranémissi
Company.

Q How long have you been S0 employed by TennesSsee, Mr.
Lacey?

A Approximately four years.

Q Does your areardf ;ﬁﬁervision cover the area including

®

.

G et e e m e gt e S R g '“"""E‘J L. S




DEARNLEY-MEIER REPORTING SERVICE, Inc.

PHONE CH 3-6691

ALBUQUERQUE, NEW MIEXICO

the Totah-Gallup Fleld?
A It does.
Q Are you familiar with the Totah-Gallup Field and wlith the
application in Case 21842
A Yes, I am.
Q Have you previously testified before this Commission as ap
expert ;witness?
A Yes, I have.
MR. BRAT&ON: Is the Commission satisfied with the wit-
ness's qualifications?
MR. PORTER: Yes, sir, we are.

Q (By Mr. Bratton) Mr. Lacy, your Exhibit No. 1 is a sheet

first to Exhibit“No. 2, describe where the area about which we are
talking here 1snlocated?

'A The Totah-Gallup Fijeld is located just immediately squth
of the town of Farmington, New Mexicc, and northeast by two miles,
’approximately, of’the Cha Cha-Gallup Field. We have outlined in
red the proposed iimits, or acreége we would liké to include 1n the
Totah-Gallup. | |

Q This 1s in Township 29 North, Range 13 West?

A Yes, it is.

Q Now, referring back to your Exhibit No..1l, the tabular

data, pertinent data as to the pool, would you run through that

Lbrlefly?

of tabular data and your Exhibit 2 on the board is a map. ReferrinL
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Flary preséure data, 29.7%. This data 1S based cn cores from three

A Well, the field Was discovered in Septehber of '5G with
the completion of the Tennessee Glenn H. Callow 8, which was com-
pleted as a dual producing well from the Gallup and Dakota for-
mations. Subsequently additional development in the 29, 13, has

continued, and until quite recently the development has become quitL

rapid and there were, as of the first of the year, 15 producing wells

in the area outlined, with no dry holes. However, that has probablj

s

been increased as of right now.

Q ‘Have all of those wells been drilled on an 80-acre spacinT
pattern, where 80 acres could be dedicated to them?

A Yes, they have. The first few wells in the field were
completed as an upper zone in the Dakota, dual completions, and
subsequent development has been sucafthat 86 acres, consisting of
half of a quarter section, could be assigned to any well.

Q  What is the depth of the pay? ’

A Approximate depih of the pay is 5600 feet.

Q Refer to your reservoir data, Mr. Lacey, and go through
that briefly, if you will, please.

A The reservoir data shows that the avérage porosity of the

pay, of the sand, is approximately 14% and the average permeability

is 106 millidarcies, and average water saturation; basea-on capil-

wells 1n the field.

Q What three wells are those?

A Those three wells are Tennessee's Glenn H. Callow 13 in

®
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{you are télking about approximately the same as in the Cha Cha-

|in the Totah-Gallup is probavliy slignily veiier 4s an average than

the Northwest of 33; the Glenn H. Callow 9 in the Southeast of
Séction'28, and Aztec 01l and Gas Hagood 9-G, I believe, in the
Northwest of Section 34.

Q Now, is your aﬁerage permeability in each one of those
cores approximately tﬁe same as the average of the three?

A Yes, it is. All of the cores exhibited a permesablility
range from less than 1 millidarcy to as high as 600 millidarcies.

Q But those are stringers, but the average of each core
would be substantially the same?

A Substantially close to this 106, right.

Q Do you have any idea, Mr. lLacey, are these’permeabilities

Gallup?

A From the data I have seen the porosity and permeability

in the Cha Cha-Gallup Field. k
Q Is there anything else you care to point out in connecfiom
with your tabular data?
A  :Well, along with the reservoir data there has been a-

bottomhicld fluid sample taken on our Callow 9 from which we have

cr

obtained PVT data. showing that the oil has approximately a solutiop
gas-oil ratio of 615 cubic feet per barrel and a shrinkage or Volump
factor 1.377, and approximately 41 gravity o0illat 60 Cegrees F. I

mignt point out that there is not yet a pipeline serving the field,
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will probably be in-operation within six weeks, and there will be
an oil outlet for the field.

Q Refer to your Exhibit No., 2, now, Mr. Lacey, and explain
what it is and what it deplcts?
| A Exhibit No. 2 is an isopachous map of the lower Gallup
gand from which the Total-Gallup Fiéld ﬁrodﬁcés, and the néarby
Cha Cha-Gallup Field. 1%t is based on a éontour interval of five
feet, and these pays, these intervals, were picked from electric
logs, primarily, on the completed wells in both of these fields. I
shows in the Totah that actually the field has not yet been defined
the 1imits of the field, in either the Northwest or Southeast di-
rection. The plét also indicates that both the Totah ahd the Cha
Cha Fields are offshore sand bar developments and they trend in a
Northwest Southeast directibn simllar to other Gallup prodﬁcing
fields in the San Juan Basin.

Q  You believe the limlts are fairly well defined to the
Northeast and Southwest?

A Well, they have not been defined in the sense a dry hole,
non-productive wéll has been drilled. However, we believe thaf,
Vbééagsé of the thickening and thinning that exists across éhese
fieldézgoing in a Northeast Souihwest direction, that there 1s
probably a barren non-prodﬁctive streak betwéen the Cha Cha and
Totah-Gallup fields. |

Q You are approaching the commercial limits of the thick-

ness of your pay?
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A Right,.which would be approximately four or five feet.

‘Q And the area cutlined in red is‘the area which you propos
for the Totah-Gallup Field, and the area tqkwhich<the rules would
apply?

A | Bight. Initially we propose that the rules would apply
to the area outlihéd in red, but that 1t be extended as additional
development would indicate extensions of the field.

Q Refer now to your Exhibit No. 3, Mr. Lacey, and explain
what it shows.

A RBxhibit No. 3 is a structure map contoured on the top of
the lower Gallup. It shows essentially that the structure is the
regional dip of the San Juan Basin and that the structure has very
little to do, actually, with the accumulation of o0il or the pro-
ducing limits of the field, and that there is essentlally a strati-

graphic type field.

[
44}

Q out of curiosity, Mr. Lacey, to the Northwest there,
this field liable to run right into the City of Farmington?

A It is very possible that it might. It is very close to
the city right now.

Q Is there anything further that you care to point out with

¥4

eference to Exhibit Ho, 37

A I might point out that, to date, no gas-oll contact has
been encountered in the field, and that wells both structurally
high and low have exhibited similar oil productivity.

Q Refer to your cross section, which is Exhibit No. 4.

bd
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A Exhibitrh is a cféss-sectionﬁof electric logs which goes
in a Northeaét, Southwesterly direction starting in the Cha Cha-
Gallup Field and going across Tennessee's lease in the Totah-Gallup
It shows where the wells are producing, the completion interval, an
thét,”esseﬁtially, the reserves are contained in the sand;at the
very base of thg Gallup formation as shown in the yellow. It also
shows that, goiﬁg in this traverse diﬁgction, perpendicular to the
longlitudinal axis of the field, there is a definite thinning or |
feathering, pinching out on the edgés of the fleld which suggest to
not continuous as a reservoir,

Q Your index of this cross-section is shoﬁh on iiie lower
left-hand corner?

A- The index map for the crosﬁ—séction is shéwn in the lower
e Cross-section,

Q Mr. Lacey,kI notice that the Tennessee Gas and 0il No. 12
and No. 9 were both completed in considerably larger intervals than
fhe Tennessee Gas and 0il No. 157

A That is correct. Tehnessee Gas's 8, 9, 11 and 12 mere
early completions in the field and are dual completions. At that
time we felt that the zone indicated Just above the yellow, aad
beiow the line indicating the top of the lower Gallup, would con-
tain some recoverable o0ll and would contribute. However, we have

since feslt that we get better wells and most ofthe recoverable oil

is contained in only the clean sand which is indicated by the yelloy.




Q From the cores, ang from your electric logs and cross-~

PHONE cp 3-6691

Q ~ Is there anything eige you care to point out with referen
to this cross-section?

A None, exc;pt, possibly, that in the Chga Cha~Gallup Field,
wﬁich also has 2 productive Zone which ig not presentrin}the Totah
at aill, which is indicateg onzthe’éross-section on Pan American's
Hyde 2 ang Benson-Montin-Greer 4, indicateq by that lower sang
interval, |

Q Refer,'then, to your’Exhibit No. 5, mr. Lacey, and explai

what 1t Shows wi¢h Felation to the Po01?

DEARNLE Y-MEIER REPORTING SER VICE, Inc.
ALBUQUERQUE, NEW Mixico : ‘
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the field 18 very definitely beéing arained and that communication
exists over 2 jarge area.

Q your pressures have declined; your No. 8 came in at approx-
imately 1640 pounds?
A That's correct. It was bhe discovery well.  The data
shpws that each subSequent complet;on, essentially, nas come in at
slightly 1ower values, and the one pressure survey we had available
was taken in April of t60 which 18 just s1ightly pelow the line
petween thesé jnitial pressures. This same pressuré data 1is
exhibited in 2 tabular form op Exhibit 6, which was all the pressur
data we had available to us at the time we _prepared this exhibit.

Q and these exhibits, 5 and 6, reflect that your pressures

have dropped from 1634 in your discovéry well o 1473 in your

-

latest well?

A That's correct.

Q and that there has been 2a steady decline;.every succeeslvy
well 18 jower than ghe previous one? .

A Right, and you‘would expect additienal‘development wells
sduld exhibit jnitial vottomhole pressures on trend with this line
shown on Exnhibit 5.

Q This indicates to you, as an englineer, that there is
commgnication and that the undrilled acreage 15 being drained by

the wells previously drilled?

A Yyes. 1t indicates very definitely that this is so. Thi

{pit 6 when the CalloW 11,
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pressure taken on this well in October 31, 1960, with a 1558 hour
shut in, had a pressure datum of 1562, and the initial pressure on
the .Callow 13, October 10 of '60 with a 78 hour shut in was 1552, o1
vefy close to the long shut in pefiod, which 1ndicates.to me that
there has been very definite communication in drainage oocurring.

Q Is there anything else you care to point out 1in connectiof
with eilther Exhibit 5 or 62

A No. I can't think of anything just right now.

it, piéase.

»A Exhibit No. 7 is the gas-oil relative permeability ratio
data we obtained on cores from our Callow No. 13. Basically, what
this data shows is a very unfavorable relationship between the
relative permeability of oil to gas, which, 1n a field of this type
which we believe to be of a deélétion drive type, that the primary
recovery 1s going to be fairly low since these curves are, 1n effec
what control the recovery from a depletion drive field sclution.

Q Dc I underétanﬂ this indicates that the gas, relatively,
is of a‘type to be more permeable as compared to the oil and”fhat,
therefore, you are not going to sustain your drive mechanism for
too long?

It indicates that when a suffilcient amount of gas

A Right.

gsaturation has developed in the reservolr, that gas, relative to

oil, is going to flow very easily and the oil is going to be left

RIS

Q Refer, then, to your Exhibit No. 7, Mr. Lacey, and explaiA

L
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-
pate the reservolir pressure.

Q

field?
A

Q

supplements Exhibit No. 7.
A

on the data we had available wpich included this KGKO data in

Exhibits T, PVT data from the Callow 9, and 1t shows that we shauld

recover approximately twelve and a half percent of ﬁhe oil in place}

of the origina; oil in‘place under primary producing mechanism of

depletion drive, a fairly low recovery.

Q

secondary recovery? .

A

is going to be left in place I think that the field has very defi-

nite possibilities under secondary recovery.

Q

to recover all of the recoverable oil that can be taken out?

A

Q

to Exhibit 8?

— ’_______——————___4_..__‘____.———

This reflects in youf predictions of performance for the

That's correct.

Turning then to your Exhibit No. 8, Mr. Lacey, which

Exhibit 8 is a performance prediction of the field based

poes this type field, in your opinion, lend itself to

In view of what appears to be the large amount of oll thaf

144

In which event 80-acre spacing would be even more feasibl

T would say yes.

Is there anything else you care to point out with relatiop

9

A No. ‘I pelieve it poilnted out primarily the low recovery.
Q Now, Mr. Lacey, please explain Exhibit No. 9, if you will
A Exhibit No. 9 is a graphical, or a pictorial representation

~

o
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of .a pressure gradient around & typlcal well on Lo acres, and an '

g0-acre drainage area. This particular exhibit is pased onlDarcy's

radial flow equations and, considering the chafacteristic annular

-

rings about a well bore jpdicate the well's production at a specifil

pressure'in the reservolr, and given producing rate. This exhibit

PHONE CH 36691

assumed approximately 326 reservoir‘pressure and a producing rate

, Inc.

of abputgy parrels a day, which would be close to the economic 1imi
of a well, 4nd 1t Shows tnat at the outer extremity of a drainage

radius of a weliqon 40 acres Or 80 acres would pe less than two

pounds, which, 1d”effect, would say one well on 80 acres would

ING SERVICE

| recover g9% of what - EWo wells on HO acres would recover.

—
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Q Mr. Lacey,bas 1 understand 14, as you draw 2 circle aroun
yourrwell bore, pased on a ﬁo-acre pattern, and a larger circle, |
pased on an 80?acre péttern, at abandonment pressure, the pressure
differential between those two cifcles would be approximately three
pounds; 13 that cofrect? |

A That's correct. That 18 ghe difference in the pressure
at the extrenlity of those aralnage radii.

Q From that you conclude you would recover approximately 9
of the oil on an 80-acre?
A As compared to cwo wells on 40 Acres, that's correct.
Q Whatéver difference there might be would be further mini-

mized 1if secondary recovery oT pressufe maintenance is feasible?

A Right.

Turnin to you
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Exhibit No. 10.

A Exhibit No. 10 is'just an estimate of reserves on a volu-

metric basis using the average value of porosity and water saturati¢n

e = |and shrirkage.that we had available from cores and considering
° N .
- g average pay thickness of nine feet, and we are going to be, on 80-
z : ; ‘
K g acre spacing, talking in terms of recoverable oil of 51,000 barrels

which is not too high considering the depth and expense of drilling
these wells.

Q- Do you have any idea, Mr, lacey, how this compares with
the estimated recoveries‘over in the Cha Cha-Gallup Pool?

A As I understand there has been an engineering committee
in the Cha Cha-Gallup Field, formed by the operators in that field,
and they have come up with percent recovery of the same order of
_[magnitude of this 123%.

Q Go bn to your Exhibit No. 11, please.

A Eaiiibit No. 11 is just an estimate of cost and income
from a typical well in the Totah-Gallup Fleld based on 80-acre

|spacing, considering that sometime in its life it will be required

}
DEARNLEY-MEIER REPORTING SERVICE, Inc.

. g

‘? g to artifidally produce the oil with a pumping unit. This exhibit
~f ; shows that, even under 80?acre spacing,that the profit to the opera-
t g tor is going to Dbe very small, something on the ordeg/of $24,000

- < for a $72,000 investment. This is going to be a ﬁ&gfit above the
v: investment in drilling the well and expénse of operg?fig LP. This

does not consider the pipeline. In other words, the net vaiﬁe of

>g Lthe 01l here considered the trucking charges which are currently iy
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effect in the field. There is going to be a profit, and the
’egonomics are going to be improved somewhat when the pipeline be-
éomes operative because we will be paying conslderably less to the
pipeline to transport our oil than we willkto the curfent truckers,
probably On»the order of 25 cents a barrel less.

Q That would increase your total profit no more than
$10,000?

A That's right. We are talking about maybe 10% increase in
the profit. /

Q From this, Mr. Lacey, do I take it that a development on
a ho-aére spacing pattern would be either a dollaf-swapping or a
losing proposition?

- B Well. since ﬁhe average pay in the field, as shown on
Exhibit 2, is going to be nine feet or less, this shows that on
4O-acre 3pacing we are going to be talking about an 6ut_of pocket
loss to the opefﬁtors if they develop or try'to develop that type
of spaqing pattern. A little clearer pictare 6f this is shown on
Exhibit 12, which considers various net pays and various well
spacings of acres per well, and you can see quite clearly that on
40 acres with less than eight‘feet‘of pay you are going to be beloﬂ
a breakeven point, and that on 80-acre spacing,with eight to ten
feet of pay, that you are actually rather margiﬁal in economics.,

Q Do you have anything further you care to explaln with

raference to Exhibit No. 12?2

‘ ssentially explains 1it.

4, . < .
oL e et i W e e e e
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Q Is there anything further you care to state in connection
with this case?
A No, I can't think of anything offhand.
Q Were Exhibits 1 through 12 prepared by you or under your.
supervision?
A Yes, they were.
MR. BRATTON: We would offer 1in evidence Tennessee!'s
Exhibits 1 through 12.
MR. PORTER: Without objection the exhibits will be ad-
mitted to the record.
MR. BRATTON: We have nothing further to offer at this
time:
(Short recess.)
MR. PORTER: Hearing will come to order. Mr. Bratton,
did you conclude your direct examiﬁation?
A  Yes, sir.
MR. PORTER: Any questions of the witness?

BY MR. NUTTER:

Q Mr. Lacey, there are 15 wells currently completed in thi4
pool, is this correct?
A That was as 6f the first of January. I belleve now therd
are probably more completions, probably thosé se#én that were veing

drilled -- I have shown, at the first of the year there were 15

completions and seven wells undervvarious stages of drilling and
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completion. I assume some of those have been completed, and there

has probably been additional wells staked.

how many belong to Tennessee?

A Eight.

Q 8 through 15?

A Yes.‘

Q On your Exhibit 6 you shoﬁéd the preésure on seven Tenn-
esseé wells. Didn't you have the pressures available on an& of'the
wells belonging to any other operator?

A At the time we made this exhibit we had no pressure in-
formation from the other operators. I understand there is Some noA
available.

Q If the pressure information were plotted on Exhlbit 5 fon
these wells that belong to other operators, would it follow alohg

A I would. say depending on Where they were completed and
the time they were completed, some would fall along this trend and

some probably would show, if they were a considerable distance away

ing our 9.
Q Do you feel the pressure you took on your 15, 1475 pounds
represented the reservolir pressure at the time that pressure was .

taken?

A} Of the 15 that were completed as of the first of the year|

the same curve you have depicted here for your wells, or do you knﬁw

from our Callow lease, would probably show some pressures approach-.

A You are speaking with reference to the one, 1861 on the

i 1 e s o R b e W B A N i DR
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Callow 152

Q The latest pressure you had there, yes, sir.

A It is possible and probably vem'probéble, that this press

- s ure is not completely built up to a true static pressure. However,
; we believe that it is very nearly static as we pointed out previous}-
§ 1y that initial pressure on 78 hours on the Callow 13 was very

close to a pfessure'resulting_after a 1500 hour shut in on the
‘Callow 11, so wWe believe that witﬁin 72 hours the bottomhole press-
ure of a given well, I'll say of an average well in the field, willl
probably be very close to true reservoir pressure.
Q Have you ever plotted any pressure build-up curves on any
of these wells?
A Yes, sir, we_have. 77777

Q Within 722

A-  Within, I would say. within 72 hours at this stage of thae

depletion in the ‘reservoir, 72 hours is adequate to obtain a repre-

sentative pressure of the reservoir. . T

)
DEARNLEY—MEJ!ER REPORTING SERVICE, Inc.

. 3 Q What percent of the ult;mate pressure‘do you think you

’? 3 can obtain in 72°?

e ; A I would say in excess of 90 percent.
- : :
g Q Now, this core data that you used, you have 14.2% porosity é
H
: and 29.7% water saturation; this is from three cofes which you had

- avallable, is this correct?

25%" A Right. The porosity is the weighted average of cores

. from three wells, The water saturation is capillary pressure data

ks
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of four samples on our Calloﬁ 13 over the rahge of permeabiiity
existing in tﬁe core.

Q Three cores from which you obtained your porosity data,
what portion of thefield were those wells in?

A What part of the field?

.Q Yes.

A Those three wells are the ones that‘probably have a con-
siderably above average net pay thickness. As I pointed out, the
wells are our Callow 13 --

Q What is the location?

A NW/4 of NE of 33, showing 16 feet of pay; our Callow 14
in the SW/4 of Section 28, and Aztec 0il and Gas Hagood 9-G in the
NW of 34, so that this core data comes from wells that are probably

very more than average net pay, and it is possible that cores from

permeabilities.

Q Your 9.9 feet of net pa& was getermined from what, Mr.
Lacey?"

hA From the isopach map on exhibit. Of course, with the
field still being undefined in at least two directions ﬁhis average
ﬁumber céuld change and the exact number won't be knoﬁ; I would say
until the productive limits have been defined. |

Q You haven't defined the productive limitsveither on the

flanks of the pool or on the end?

A I would say on the fl i 2
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‘ ~ would consider the commercial 1limits, these have been reasonably
defined.
- Q On account of the tainning of the pay?
- 5 A Right.
,;_ g Q- Where 1s that Nb. 15 well, Mr. Lacey, that you had your
3 § most recent pressure on?
’ - A That well is located in the NE/4 of Section 28.
~ E:J Q  Would that be in the SE of the NE of Sectlon 28?
- % A Right, the SE of the NE, that is correct.
Z; Q And the No. 9 well is directly south of it?
: EE A That's correct.
- v§§ Q Those two wells are drilled on 40-acre spacing with
, : Es relatioﬂ to each other, aren't they?
iu“ R A Théy afe drilled in adjacent U40-acre tracts, that is truel.
:: gé Thig Callow 15 is an éxample. It was drilled that way because of
- ;gg the topographyél have previously mentioned, the bluffs. If that
_ §§ fiad been put inthe NE of the NE quarter-quarter, the location
:;‘__W Eé 8 expense would have been considerable.
9 ;5 g Q It would also have been getting closer ﬁo the thinner
- S % portion of the reservolr, too, wouldn't 1t?
- g A That's correct.
- < Q It directly offsets the No,rg‘wéll which was one of the
§ - earliest>completions you hgd in the pool, is that correct?
- A  That's correct. | . : .
( i )
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e

hble pressure, 1475 pounds, at least proves that interference was
conming from an old well on a 40-acre location, or what?

A Yes, I'd S{iy yes.

Q So this is evidence, actually, of 80-acre dfainage?

A We might carry this péint a litéle bit further. Look at
well No. 13, iAitial pressure .of 1552. ’At the time that well was
completed the offset to the east, Azfec 0il and Gas Hagood 6-G,

I don't believe had been completed. That well was drilled at a
a location that was approximately a half mile from the nearest pro-
ducing well and the pressure at that location wher that well was
combleted indicétes a drainage had occurred which would indicate
that drainage pressure interference h;d océurred on the order of
half a mile.

| Q That is on No. 132

A ight.

Q What is the bubhl e point of the oil here, Mr. Lacy?

A It is approximately 14.63 or 14.65.

Q If the 1473 pounds represents the current reservoir
pressure, then the reservoir is approaching the bubble point, is it
not?

A Right, except probably the 1473 is, I would not say it is
the average static reservoir pressure through the entire productive
limi¢s. We show thlis merely to show that pressures at those lo-

cations was less than what we would have gotten had we drilled the

wells lnltially, or first.

©
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the initial potential on the well?

A No.

A Rignt. Of course,

April,

than that grend of fhose initial pressures on the completions, whic

15 what you would normally expect.

Q Incidentally, were those

late Mareh, right.
you are now completing in only oné

you used %o complete in the entire

A No, I do not. I pelieve

tains more gas than the lower part
A We have no data to indic
Q You didn't get any

pefforating the lower sections?

Q you don't have any pottomhole P

Q All taken after ¥he potential, 72-hour shut down?

the average of four wells we had in

that average pressure of fou

A I belleve ghat's correct.

Q Do you think there is any possibility that the fact that

pressure to be jndicated on the wells?

the pecoverable reserves in the oil field exist in just that aand
and that the upper jntervals we had completed in are contributing
yvery 1little olil and contain very 1ittle recoverableireserves.

Q 1s there any indication the upper part of the pay con-

change 1in ratios after you started

ressures taken prior to

r wells is a l1ittle pit lower

four wells 8, 9, 11 and 12?2

It shows those early April an

interval of the Gallup pay, whe

interval,:would cause a smaller

that it 18, essentially most of

?

ate that.
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Q If a recovery factor of 123% held true, it would probably

indicate secondary recovery will be profitavle in this area, don't
you think?
- ‘ A I would think so. We hope to, ourselves, with other

operators in the field, initiate a study of secondary recovery at

i
PHONE CH 3-689]

an early date.

Q No such studies have been initiated yet?

A No, they havevnot,'bdf we anticipate there will be in the
near future.

Q If this'proves successful, recovery for 80 acres will be
in excess of 58,000 barrels you have indicated in Exhibit 102

A I would say yes, very definltely.

BY MR, PAYNE:

Q Mr. Lacey, how many wells in this pool are capable of

making an 80-acre allowable, which would be, I belleve, 164 barrels

DEARNLEY-MEIER REPORTING SERVICE, Inc.

L 7L
aind /"A\\' -
: a day? 7/
— Y Sz
o A. I tnink there are five wells which have either a limited
\Q 8 producing capacity or have, now, a gas-oil ratio in excess of
et » ’
- 3 |2,000 to 1.
~ z |
. § Q You say there are 15 wells total?
N =
o § A  There are more completions right now than that. I would
3 2
= say there are closer to 20 completions now in the field.
4 :
- e ~ Q Qut of the 20 you are only sure of five that couldn't
57§ produce an 80—acre allowable?
Sy A—Right~
e
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Q As 1 understand it you are asking for & one-year te

mporar

order?

A That's correcte. ’ , \
Q Do you propose to take jnterference tests 1in the interim

period? |

A we will. puring this period we propose to accumulate
additional data; pressure data and performance daté 1n»order that
we might come pack for & hearing then go establiéh permanent 80-
acre spacing. which would include interference data.

Q Do you consider tnis pool to be rate sensitive?

A 1 would say Rno- We have no data thaﬁ would indicate thati.

Q you don't feel that the reservoir energy will be dissi-
pated bY having an g80-acre allowable father than a BO? |

A 1 would say no.

Q { believe you testified, 0 answer to 2 question by Mr.
Bratton, since the secondary pecovery might be a factor in thié
pool, that you felt 80-acre proration units would’be advantageous?

A That's right.

Q Gould you explain that a 1ittle more in detall as to why
3¢t would ve?

A 1 would say that on 80-acre spacing, Y keeping the wells
further apart you couild, 3f you €O to waterflood, you could expec?t
the wells Lo produce longer before‘they started cutting water or

large amounts of water,end i1 meant that more in the sense that 80-
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. secdndary recovery project, we might not be talking about a patterA

how efficient the field may or may not be.

Q It might e, might it not, patternwise, if you can run
your proration units either direction and locate your wells on
either end of the 807

A Well, it would depend on what kind. When we talk about

flood, line drive or end to end type project, in which case the
pattern of the wells would have very little effect on the recovery.

Q It is pretty hard for you to tell at this time whether a
line drive flood could be utilized in here since the outlines of thk
pool are not delineated?

A That is true. All I am saying is, by the same token,
you can't say that secondary recovery might be harmed by having
wells in’any alfernate quarter-quarter section.

Q Mr. Lacey, 1s there any way yoa can use this pressure
information which indicates drainage from one well %o the other to
determine the effliciency of such drainage?

A I would say not by itself. You will have to have sSome
additional performance, production data to go with it.

Q Do you feel that you have the data, permeébilities, and
poroslities, et cetera?

A Well, of course, we are still in a very early stage of

the field, both pressurewise and productionwise, so it is difficult

to say that 1f we now have sufficient data to conclusively prove




1 | nead gas in this pool?

A At the present time there is no available outlet for the

casinghead gas.

- » Q Do‘you know if it is contemplated that there will be any

gathering system installed in this area?

|
PHONE CH 36691

A I have not heard of one being insfalled. However, we
plan, in the immediate future, to consider the possibilities of
collectihgnthe casinghead gas or recovery of LPG's from casinghead
gas to see how profitable such a tﬁing might be.
| Q Are the gas-0il ratios rising in the pool?

A Some of the wells have exhibited some high gas-oil ratiosd,

I believe there are four wells that have high gas-oil ratios and

DEARNLEY-MEIER REPORTING SERVICE, Inc.

- there has been some slight increase on an average, but generally
'; the wells come 1n‘with an initial gas-o0il ratio yery clgge to this g
:: ”sblﬁtion—gas~oil ratio of 615 cubic feet. ?
{wa Q If the Commission grants your applicafion and goes to
E;: 80-acre proration units with shbsequent increase in allowable, the
.’; casinghead gas will be flared or vented at a higher rate than it
t: now 1is?
' | A That's correct.

BY MR. PORTER:

ALBUQUERQUE, NEW MIXICO

- Q Mr. Lacey, figuring your economics here, the value of your
recoverable reserves, you incliluded only oll there. 1 suppose you

are not conslidering casinghead gas?

A That's correct. Since at the time that this economic

&

<
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estimate was prepared we were hot Selling the casinghead gas we
didn't feel Justified in assigning any value to it,
MR. PORTER: Anyone else have a question?

BY MR. NUTTER:

Q What is the maximum amount of oil any well has produced?

A I can't answer that accurately as I don't have the data
before me, but I would Say on the order of 40 or 50,000 barrels.

Q Would that be your No. 8 well?

A Right, our 8 or 9 or 11, one of those early completions.

Q How much is that well capable of Producing at this time,
say the No. 89

A | The No. 8 at %he present time is exhibiting a gas-o0il
ratio above 2,000 to 1 and is penalized.

Q That Was going to be my next que§tion; what the ratio of
that well is.

A I don't recall guét what it is, 2500 or 2800, on that
order.

MR. PORTER: any further questions?

REDIRECT EXAMINATION

BY MR. BRATTON:

Q On. the basis of all availlable information You have at th4
is it your opinion that one Wwell in the Totah Gallup field
will economically and efficiently drain in excess of 80 acres?

A Yes, it is,

S
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or 1280 acres are within the limits as proposed by Tennessee, initj

MR. PORTER: Does anyone else have a quéstion? Witness
may be excused. Mr. Bratton, does that conclude the'téstimony of
Tennessee Gas Transmissi on Company?

A Yes, sir. |

MR. PORTER: Does anyone else desire to present testimony
Any statements to he made? |

MR. DAVIS: Qﬁilman Davis, apbearing on behalf of Aztec
0il and Gas Company. Aztec is the holder of leases in this Totah-

Gallup of'appréximately 3500 acres of which about 2 sections,

limits of the pool. We are hopeful the rest of it will be in the
pool. We feel -- and in that connection, we now have 12 completed
Gallup wells as of today, and have one drilling. We plan to con—‘
tinue our development as we have done vefore on 80-acre pattern.
We feel further that on the question of flaring casinghead gas, as
was pointed_but a moment ago there will be some additional flaring

as a result of the 80-acre allowable. However, the ‘same situation

is becurring over in the Cha Cha area, south and west, and we fesl|

confident that if arrangements are made in there for casinghead gag
recovery we will have thé same thing in the Totah. I personally
know several people are 1ooking-at the possibility of plants up thd
in the hopes it will be eéonomical to put in a gasoline plant.

As a»result, Aztec concurs in the appllcation presented by

Tennesseé, and supports their position, and urges this Commission

B
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allowable.

MR. BUELL: Guy Buell for Pan American Petroleum Corpora-

tion. It 1s Pan American's recomunendation to the Commission that

permanenﬁ 80-acre units be adopted withvthe normal 80-acre allowabl
It is our opinion that these data are conclusive with respect that
one well in this pool will drain 80 acres. We see no need for a
temporary ordér. With respect to thp flare gas, I might poiht out

to the commission that it might expedite having the casinghead gas

saved at the 80-acre allowable*raté, which will, as has been pointeh

out, increase the gas rate. The handling of gas in this area 1is

going to be marginally economic, at least. The more gas avalilable

| the easier it will be Lo save.

MR. BRATTON: If the Commission please, 1 didn't prepare
this application for temporary rules. As Mr. Buell said, I actuali
believe the evidence presented here is more than sufficient to
justify a permanent order, and I might add that the notice of the
Commission 1s sufficiently broad to cover a permanent’bfder; and
I would concur in the recommendation of Mr. Buell that a permanent
order be entered in this case. I believe it 1s justified by the
e&idence which has been pfesented.

MR. DAVIS: Aztec also concurs in that application.

MR. PORTER: 'ﬁoes anyone else have anything to offer in
this case?

MR. PAXNE: We received a commuhication fromVTexaco, Inc.

pig Chief Drilling Company. both supporting the application of

Y

®
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Tennessee.

MR. PORTER: Nofthing further to be offered in the Case

2184, Commission will take it under advisement and hear Case 2185.

STATE OF NEW MEXICO )
COUNTY OF BERNALILLO ; >

I, JUNE PAIGE, Court’Reporter, do hereby certify that the
foregoing and attached transcript of proceedings before the New
Mexigo 0il Conservation Commission at Sahta Fe, New Mexico, is a
true andvcorrect record to the best of my knowledge, skill and
ability. |

IN WITNESS WHEREOF I héve affixed my hand and notarialuSeal

this 24th day of February, 1961.

Notary/Public - ngbt Reporter

My Commission expires:

May 11, 1964
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4 o In the matter of the application of Tennessee )
- Gas Tranasmission Company for the establishment )
of 80-acre oil proration units in the Totah- )
- Gallup 0Oil Pool, San Juan County, New Mexico. )
N )
. Case 2184 will be reopened pursuant to Order ) CgfguNO.
a ;2 No. R-1882 to permit the applicant and other )
8 interested parties to appear and show cause )
. o why the Totah-Gallup 0il Pool should not be )
gé developed on 40-acre proration units. )
sa - )

Ak

BEFORE: g
Daniel S. NMutter, Examiner
A. L. "Pete" Porter, Secretgry-Director of Commission

TRANSCRIPT OF HEARING

MR. NUTTER: The next case is No. 2184, .
MR, WHITFIELD: The appliéationiof Tennessee (as
Transaission Company for the establishment of 80-acfe oil proration
units in the Totzh-Gallup 0il Pool, San JuanAﬁounty, New Mexico.
MR. FEDERICI: William R. Federici, Attorney-at-law,
Santa Fe, New Mexico, appearing on behalf of Tennessee Gas Company.
1 have one witness, Mr. John J. lacey of Tennecoc 01l Company.
MR. NUTTER: Are there any other appearances?

MR. BUELL: For Pan American Petroleum Corporation,.

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUGUERIUE, N. M.
243.6891

Guy Buell.

MR, KELLY: For Sun Ray Mid-Continent, Booker Kelly, of

PHONE

- ‘ Gilbert, White & ((Jlbert in Santa Fe. ¢
MR. SWANSON: For Aztec 01l & Gas, Dallas, Taxas,

Kbnneth Swanson,»aSSOciated with local counsel.

MR. NUTTER: Are there any others?

e
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"’ (No response. )

:’i A"
MR. NUTTER: would you proceed, Mr. Federici?
4 JOHN J. LACEY,
. - ! called as & witness herein, naving been first duly sworn on oath,
. ;5 |was examined and testified as follows:
a Co%y | :
& G 38 DIRECT EXAMINATION
l S it DIRECL Ao ——
s hi\ ‘BY MR. FEDERICI:
Dosn m ' .
- Eﬂ Q wWould you state your name and address and by whom you
3 by ’ ;
o Eé are employed?
‘ .
~ v A My name 13 John J. Lacey. 1 am a resident of Durango,
LR : |
?g EE Colorado and employed DY Tenneco 0oil company as pistrict Engineer
#i EE in their Durango office. "
A% O
géﬁ Q. Q Have you previously testified before the commission a8
'u = : _
-8 R | an expert?
g
He . = A Yes.
i '.-‘ ~
e :g MR. NUTTER: May we have the spelling of the witness's
* ES name?
g (-
- z, A L-a-c-e-¥-
. : \
" < .. |BY MR, FEDERICI:
- = z'%
a S 2 Q Ape you familiar with the application in tbis case,
- :f |wo. 21842 | |
- A Yes, 1 am.

Q  Doyou nave certain exhibits to present in connection

wikh this case?

A Yes, 1 have three exhibits. I would 1like to re-number
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them as 13, 14, and 15.

MR. FEDERICI: T might ask the Examiner whether that

j‘ might not eliminate some confusion. I notice in the original

-_‘ iy presentation there were twelve exhibits and I would suggest that

g § these be numbered 13, 14, and 15.

»‘ %g MR. NUTTER: This was advertised as the original case
:" number?

— MR. FEDERICI: Yes. ‘

o MR. NUTTER: All right. That will be fine, 13, 14, and
r: | 15. |

BY MR. FEDERICI:

Q Would you explain to the Examiner what Exhibit 13 is?
W Exhibit 13 is a map of the area in the vicinit& of the
Totah-Gallup Field showing the present completions and outlines in |

red the present field 1imits of the field.

Y-MEIER REPORTING SER VICE, Inc.

]

fq_: Q - I8 there anything else you want to add with reference
TR to Exhibit No. 137

* ~)

v E A No, I believe not. It Just shows the deviation area I
* ) Ei' ; |am talking about, |

- Q z:S

.;‘ i% . Q Now, with reference to Exhibit No. 14, will you explain
- 3y

:7 |to the Examiner what that 1s2?

- A Exhibit 14 is a pictorial representation of the perform-

ance history of the field and showing a bottom hole pressure data.

Q Exhibit 14 ig -- °

o - .%m_inustmtion of the' rformance
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! i the average dally producing rate for the monﬁhs of production, the

i average producing G.0.R. as reported on C-115 rrom,January’of 161

" {% and the bottom hole pressures taken on Tenneco 0il company's Callo+

‘ %é which is in the field.

N o§ Q Is there anything else with reference to Exhibit 14 |

! P "E‘h which you wish to state at this time?

%.< Ez A Well, the most 1nportant portion of Exhibit 14 is the -
%‘g EE upper portion of the exhibit showing the bottom hole pressure “data
*! E% _ obtainedcon pennessee's Callow wells. It shows the initial bottom
?g %% hole pressures obtained on theae wells, immediately after their

;b SE potential tests. It shows that each successive conpletion fro-

;g’ ég No. 8 to 18 had lower bottom hole pressures with each successive

é; S completion. It also shows the reaul;s of two bottom hole pressure
f%; g% surveys, one taken in April of 1960 on four wells, and one taken
j;i g; June of 1961 on seven wells. It also shows the results of a bott
%E’ EE hole pressure taken on the callow 13 in December, 1961 after a

. 5§ 124-hour anut-in. The bottom hole pressure data shows that drainage
a Eg has occurred on the jease and that the present completions are
=)

effectively draining the reservoir at the present time. And that

PHONE 243.6691

4s about all that shows.

ALBUQUERQUE, N. M.

- Exhibit 15 is a tabular datum of the bottom hole
pressure 1nfor-ation on Tenneco's Callow lease. Exhibits 14 and 15

‘ | are up-to-date revisions of the original Exhibits No. 5 and 6 in

the previous -- presented with the previous testimony. 1 might add

i L R Sl g gy S s
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that ihe exhibits 1 through 12 that were originally presented are
essentially applicable with this continuation of the case and that
the data presented at that time is still substantially correct.
Q Do you have any other matters that you would like to
present at this time? | |
A ﬁo, I have not, except a short statement to the effect
that Tenneco Company believes that the present well spacing --
80-acre well spacing is adequately draining the reservoir and that
the bottom hole pressures in the older portion of the field which
was first developed indicate that depletion has occurred ahd that
it would be completely uneconomical to attempt to infill-drill
acreage on the 40-acre space and that we would like the temporary
rules 'nadé per-anént.
MR. FEDERICI: We offer in evidence Applicant's Exhibits
Numbers i3, 14, and 15. |
MR. NUTTER: Tenneco's Exhibits 13 through 15 are
admitted in evidence.
(Wwhereupon, Tenneco 0il Company's

Exhibits Nos. 13, 14, and 15
were admitted in evidence.)

MR. FPEDERICI: I think that's all.

MR. NUTTER: Are there any questions of Mr. lacey?
MR. MORRIS: Yés.

MR. NUTTER: Proceed.

| BY MR. MORRIS:

CROSS EXAMINATION
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"Q Mr. Lacey, what has Tenneco found to bs an average well
cost in this field?
A The average well cost, excluding articifial pumping

equipment and leased storage and production facilities, is approxi

mately $55,000.

Q That 1s exclusive Of the lease’equipment?
| A Storage tanks, separators, heater treatmrsis, flow lines.
Q Now, what is the average depth of the wells that Tenneco
operetes?
A The average.@epth is approximately 5,500 feet to the

producing zone or horizon.

Q Mr. Lacey, do you have any information concerning the
recoverable reserves on primary produé;ion that have actually been
experienced. in Tenneco's wells?

A I don't believe I quite understand your question. The
wells are not yet ultimately depleted by primary means.

Q ILet me ask it another way: Pirst of all, what ﬁype of
drive do you believe you have in this reservoir?

A We believe the drive is a voluqetric depletion type.

I think we have stated we believed that this was the drive in our
original testimony and we showed on Exhibit 8 in the previous

testimony an estimate of approximately 12% per cent primary recovel
from primary means.

Q Would you say you had a solution gas type of drive?

'y

A . Yes.
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Q And you estimated 124 per cent recovery factor?
A of the original oil in place under primary means, yes.
Q Wwhat estimate would you make primary and secondary

combined a&s the recovery factor?
A We believe that seccndary recovery by water flooding

would 1ncreasé the ultimate recovery to approximately 25 or 26

per cent.

Q Would you say that these figures are about average
fignres for a solution gaa type Gallup reservolr?

A Yes. I would say that these estimates are very near th+
average for Gallup.

Q = They are not below average?

A For the Gallup formation in the San Juan Basin I would
say they were Very typical.

Q Now, based upon your 12§ per cent recovery factor; what
lould be your estimate of the amounts-of oil to be recovered by

one well on an 8C-acre tract?

A I bellieve we presented in the previous testlmony an
exhibit --
Q pid you use the 12 per cent recovery factor in your

original exhibit?
A Yes, we did.

Q Then the exhibit would reflect the economics of the
pecovery on an 80-acre unilt using that 123 per cent factor?

A Yes, that's correct.
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Q Mr. lacey, would you summarize your reasons for
believing that one well will drain at least 80 acres in this pool?
A The bottom hole pressurse information that we have
obtained to date has shown that each additional completion has an

initial bottom hole pressure less thén what we observed in the
discovery well to the bottom hole pressure‘obtained in December
on our Callow No. 13, which is one of the highest productivity
wells in the field and which we believe after 124-hour shut-in is
very representative of the reservoir pressuré in tﬁis area of the
field. It shows that the reservbir pressure in the field in this
area has declined from an original bottom hole pressure of 1,634
psig to' a presentibotton hole pressure of 673 psig and that the
field is adequately being drained with the present‘conpletion.

Q Is Tenneco planning to drill any additional wells in
this pool? |

r3

a - At the presant time w: are nat“pl‘nn;ﬁg’to driil any
additional wells.

Q ‘ To your knowledge, do you know whether any additiomal
wells are planned by other operators?

A At the‘present time I do not know what the plans are of
other operators. However, I would think that the field 1s essen-
tially developed on 80-acre spacing with the exception of one or
two undrilled locations.

Q And a substantial portion of this pool has been co-nitthd

| to various pressure maintenance projects, some of which are already
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| approved and under way; 1s that correct?

-
3
i

A That's correct. As I understand it, the greatest

¥

ma jority of the flelds,-- by that I mean, 1ln excess of eighty

per cent -- has already been submitted for pressure malntenance

L T TR R TR A N Srani 52
e T o :

projects.

FARMINGTON, N, M
PMONE 325.1182

Q In view of that fact -- strike that. In view of the
fact that the pressure maintenance projects have been approved
with respect to the present drilling of wells on 80-acre units,
do you believe that that would be another factor for the Commission
to take into consideration in making the 80-acre rules permanent?

A Yes, I do.

N

MR. MORRIS: I have no further questions, thank you.

Pk ek

TR WE N

BY MR, NUTTER:

Q Mr. lacey, it would appear from the production curve as
reflected by Exhibit No. 14 that this pool peaked out in the month

of August., Would that be correct?

DEARNLEY-MEIER REPORTING SERVICE, Inc.

;W
e A Yes, sif. That is substantlally correct.

1 Q  Now, the decline from August to the latest month shown
;§f ig here would be December, I believe. Is that the normal decline or
P: ,E does this reflect decline due to the shutting in of certain of the
f‘a %? wells in December, also?
;f§: A The December production in the pool was restricted by

% * a considerable amount as a result of the no flare order issued by
‘~ ithc Commission, at which time all of the wells and tank batteries
- | bad npot been connected to the Jalou Gas System, so that the
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groduction

ré

December is not really representative of what the field is capéble

of producing.

Q If 1t hadn't been for that shut-in order would the

11R2

December production have been on this curve, would you estimate?

FARMINGTON, N, M,
PHONE 325-

A I would estimate that the average daily rate, had the
no flare order not restricted production, would ﬁe slightly less
than Hbvenber'production.

| Q Approximately whaf figure, Mr. lacey?

A The November production was approximately 4300 barrels
a day, so I would say somewhere between 4,000 and 4,300.

Q Now, what about this marked decrease 1# production from
October to November?

A .I believe that that is a result primarlily from the
natural decrea;e in prodﬁctivity of the field.

~ "I also note a marked increase in G.0.R.'s from the month|
of September to on through November.

A The G.0.R.'s in the field -- because of the fact that

the field is undergoing a rather rapid depletion -- (G.0.R.'s taken

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M,

in the early part of 1961 from which the average reported gas

PHONE 243.669!

production on the C+i1% is made, was:really-not representative of
the producing G.0.R.'s in November, and in November new G.O.R.'s
were taken in the field during October and November, and that the

Jump in producing G.0.R.‘s is a result of the new test.

-

Q _what do the ¢.0.R.'s reflected on Exhibit 14 indicate?

in December 1is not really -- the"gngéészgfaaﬁéfiﬁﬁ“in““*M%wwww~WW~ ,,,,, S
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what are _they based upon?

4 . A The average producing G.0.R. as shown on Exhibit 14 is

‘based on the gas production from the various leases on the (C-115.
Q So it was estimated from the old G.O.R. test?
A That's right.

Q So this would probably be higher if you had the true

FARMINGTON, N, ™
PHONE 325.1182

iproductibn figures?

A Yes. Jalou Gas Company is taking all of the producing
gas }rom the field. They started taking this gas in December, so
that I would say from January of 1962 forward, the gas production
‘can be accurately determined from the figures obtained from Jalou;
so that the avérage producing G.0.R. from January,‘1962, forward‘
will be very accurate.

Q " But what I meant was, prior to the time G.0O.R. was in

IER REPORTING SERVICE, Inc.

operation{ from November back, the G.0.R. is probably not cbr:ect.

,
Y

A That's correct. The gas production, for example, in
September is bvased on G.0.R. tests that were taken in March of '61]

and the gas production

-y

as shown on this exhibit in September is

probabiy low to the tfﬁékanount of production.

DEARNLEY-M}

ALBUQUERQUE, N, M,

Q You stated a moment ago that this field is being

PHONE 243.669)

depleted rapidly. Do you think the relatively high allowables for
the original have had any detrimental effect on the ultimate
recovery of the pool?

A We have no data to indicate that.

L__ Q@  So these allowables actually wouldn't have had any
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-

effect on the ultimate recovery of’the pool?

A We have no d#ta to indicate that.

Q So these allowables actually wouldn't have had any
detrimental effect as far as you know?

A Yes.

Q 1 notice on this bottom hole pressure decline curve
that you have two poin;g representing an average, one being four
and the other seven wells. Are these the only field-wide or leasa
wilde averages that yocu have avallable?

A That's correct. 1 believe/otheb operaters hafe taken
bottom hole‘prgsanres in the field., However, they are hot avail-
able to me at the present time.

R w1tﬁ the exception of the two averages and the one test
on the Callow 13, all these other pressures are initial Preasures?

A That's correct. The other pressures were taken immedi-
ately after the well was potentialed and shut in for 72 hours so
that there was no withdrawal from the wells.

Q ‘ Did you havg a pressure bulld-up curve on the Callow 13
when you took it in December?

A No, 8ir. I do not have a pressure bulild-up bnetheitadliow
13. However, I might refer to Exhibit 13 --

Q Yes.

A -- which shows the bottom hole pressure taken on the

callow 13 on October 13, 1960, after a 78-hour shut-in period, was

1 1552, At approximately the same time on the Callow 11, on

©



DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M.

FARMINGTON, N, #,

PHONE 226-t182

PHONE 243.6691

October 13, 1960, a bottom hole pressure of 1562 was obtained aftel
a 1558-hour shut-in. This led us to believe that the Callou/l3
was capable of being stabilized to the reservoir pressure within
approximately -- after a 72-hour shut-in and the 124-hour shut-in
on the well taken in December -- 1s probably fairly fepresentativé
of the reservoir pressure in this area. | |

Q Then you do feel that you had a substantially stabilized
condition as far as pressure is concerned?

A Yes, we do believe this is so.

Q - Are the characteristics of the pay in the No. 13 and 11
well substantially the same?

A The pay in 13 is thicker and probably better than the

-111. The Callow 13 is located in the vé}y best portion of the pool.

Q What has been the maximum recovery that Tennecochas
oﬁtéined from any one well, Mr. lacey?
A I do not have the exact recovery from individual wells;
however, my oplnion is that the-Callow No. 8, the discovery well

in the field, probably has the largest recovery to date in the

indicated you were using a recovery factor of 12.5 % based on

material balance calculations. Now, have any material balance

field.
Q Approximately how many barrels a day does it produce?
A I would say 100,000 to 150,000 barrels.
Q | Now, Exhibit No. 10 in the original hearing of this case

|calculations been run on this pool since the hearing a year ago?
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A Yes, sir.

There have been other esbimates made 1n the
early part of 1961 which suggested that the recovery might be as
high as

154 %, but we have no data available to suggest that this

124 % is going to be 1n very much error:

Q It wouldn't De wrong?
A Thatt!s right.
Q Has any subsequent development since the original'hear-

ing indicated anything other than this 9.1 net feel of pay which
you had used at that time?
A No, There has not.

sir. 1 believe that the 9.1 feet

average pay used 1n}the original testimony is probably high to the
present average with all the development welis that have been

drilled.

Q vwould this be due %o probably some edge wells having
been drilled since the original data was avallable or not?
A | vfes;'sir. There have been s0me additional adge wells

drilled and I believe at the northwest end Qf the field eﬁen in
the Fairweather Field, the net pay i1g not as thick as it was
encountered on Sections 27, 28, and 34, identifying that portion
of the field having the greatest amount of pay.

Q I presume you would still say 70.2 barrels per acre

foot?
- A Yes, as a composite average recovery from the field, 1

would say 70.2 1s sti1l substantially correct.

MR, NUTTER: Are there any further quostions of Mr.lace

"

T L SO
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(No pesponse. ) T
MR. NUTTER: You may be excused.
~ (Wwitness excused. )
g MR. NUTTER: Do you have anything further, Mr. Federici?
¢ 58 MR. FEDERICI: No, sir.
g EE MR. NUTTER: Does.anyone have anything further they
Ty .
- R wish to cffer?
- =
' e E MR. BUELL: Yes, Mr. Examiner. We have one witnesas.
“ % MR. NUTTER: We will take a fifteen-minute recess and
e _
e - e then proceed.
*": E (Recess taken at 10:45.)
g‘ﬂ g MR. NUTTER: The hearing will come to order, please.
: e - . ‘
: = Mr. Buell?
4 R -
;i ~ MR. BUELL: Pan American has one witness, Mr. Examiner,
: iy :
ra = who has not been sworn.
R | |
D = GRORGE W. EATON, JR.,
>~ -
m E called as a witness herein, having been first duly sworn on oath,
B :
sem QZ: was examined and testified as followa:
e § iz DIRECT EXAMINATION
-~ QL
. 3% | BY MR. BUELL:
!\ %‘i .
" §§ Q Would you state your complete name, bY whom you are
o employed, in what capacity, and at what location?
IR A . george W. Eaton, Jr., employed by Pan American Petro1¢\+
e :
L Corporation as a senior petroleum engineer in Farmington, New
an | Mexico -
it i N

RO s 5

el T Dl
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EUWM“Q— ) ﬁithf;;p;égwéawfhéﬂfébrﬁéfy 6th portibn of’thiskbase,
- ihave you had made available to you all the reservoir data that wasé

- \submitted at that time by Tennaco? 1
~ 22 \ ‘A \'Yes, ‘sir; I have. ‘E
. ' if 1 Q ~ Have you also had madevavailable to yoﬁ all the data k
é?f‘ “g %é ‘presented py Tenneco here todaﬁ? | E

:: § A Yes, sir; I have.

§ ~— ~
- E? \ Q mr. Eaton, based on your analysis of such data, what 18
k. éé \your opinion as a reservolr engineer with respect to the drainage
| % (?i area of'a well in the Totah-Gallup 01} pool?
gg Eé 1 A My examinatlion of the daté presented 1n the original |
Ji E% testimony, togethef with the data presented earlier this morning |
im %5 by Tenneco,>conb1ned with the dﬁta‘which 1 intend to submlt,

t;v Z; Econvinces me that a well in the Totah-Gallup Pool-is‘capable of \
W %i draining well in excess of 80 acres. 1t is therefore WY recomnendT—
iit %% gion that the temporary rules providing for 80-acre proration unit%
o vgé | in this pool pe made permanent. | %
?ii EZ K Q n}. Eaton, I direct your attention to what haé been 2
r T 7: | marked as Pan american's Exhibit 1. what does that exhibit reflec#?
ij: = éé ‘ A our Exhibit 1 i1s a map of a portion of the Sagfﬁuan 1

- %% pasin in San Juan County, New Mexico, showing the 1ocatf2h of the

‘ Totah—Gallup pool and the Cha:. Chai gallup pool.
Q on that exhibit, how have you designated the defined |
1
1imits of each of those pools? \

o L—____A___.ﬁmh&_mgigbzgallup‘POOl 1§_outliqgg;igugggiﬂthengggﬁ Sggff
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Q Have you shown the wells in both pools with the conven-
tional blue dots?
A Yes, sir.

Q Looking at that portion of Exhibit 1 that reflects the

derined 1imits of data, whét is the-significance of the two circle
within the liuits of that pool? I believe it jooks like one 18 ré
and one 1is gréen. h .

A One of those circles is red and the other 13 green.
They depict the areas_or wells whefé we have positive evidence of
pressure interference on newly completed wells.

| Q Let's discuss the area within the green circle first.
From which well did the data come which allowed you to plot that:
green curve? » | |

A The data came from the Aspen Federal No. 1-11 in the
potah-Gallup Pool.

Q ‘ would you look at what has been marked as Pan Amcrican'+
Exhibit No. 2 and state what that reflects?

A gxhibit 2 is a tabulation of the pertinent data regard-
ing the bottom hole pressure which were obtained on the Aspen
Federal 1-11 Well which showed evidence of interference. IV also
shows a calculation of the pressure interference area displayed by

this bottom hole pressure measurement.

Q Using the datsa contained on Exhibit 1 in conjunction

with Exhibit 2, would you state for the record the significance,
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- e e - B
from tn stvandpoint of. well dralnage, that these data reflect? _\

A The Aspen Federal No. 1-11 was completed on August 2,

‘ 1961.' It was 1mmed1dtely shut in for 2 period of 72 hours, after

which a pottom hole pressure measurement was taken.. At a datum of|

‘plus 200 feet, the bottom hole pressure measurement S0 taken

PHONE 851182

amounted to 1,337 psig. Now, thils pressure measurement compares
to an original peservoir pressure in the Totah—Gallubjpool at the
same datum of 1,623 psis, or a loss in reservolr pressure at this
jocation amounting to some 286 psig.

| Q 1f this well was completed and this bressure run, what
was the nearest well then producing in the field to the Aspen
Federal ¥No. 1-117?

A At the time the Aspen Federal No. 1-11 was completed,

the n earest producing well was Gallegos canyon Unit well No. 99,

which is 1ocated gome 1,450 feet distant from the Aspen Federal

No. 1-11l.

Q F. Baton, what 48 the area within & circle the radius
of which 18 1, 450 £ cet?

A 151 acres.

Q ~ poes the data then jndicate to you that in thils area ©

PHONE 243.6691

Totah, that one well was effectively draining 2 minimum of 151

acres?

A Yes, 8lir. That is what these data show.

Q All right, sir. Now, jet's go on to the red circle on

ur Exhibit No. 1. From which well was the data obtained that

s .“-‘ il MR T e ,!" 5 ;:EE L
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3
4 enabled you to plot that circlez
gf N A The data for that red circle came from Gallegos Canyon
Unit No. 92.
Q All_right, sir. Would you look at what has been marked

as Pan American's Exhibit 3 and state briefly for the recofd what

PHONE 32%-119°7

that exhiblit reflects?

FARMINGTON, N, ™,

A Exhibit No. 3 is a tabulation similar to Exhibit No. 2,

showing the pertinent data regarding the bottom hole pressure
measurement on Gallegos Canyon Nb. 92,.together with a calculation
of the indicated interference area displayed by"that last pressure
measurement.

Q ‘Would you use the data on Exhibit 3.1in conjunction wi%h
Exhibit 1 and st&te for the record the significant q;ta obtained
on the completion of this well? :

A Shortly after completion on‘!ay 1, 1961, Gallegos Canyph..
Unit Ne. 92 was shut in for a period of 64 hours, after which a
‘bottom hble pressure measurement at a plus 200 foot datu-vwaa
‘obtained. This pressure measurement amounted to 1,535 psig, which

compares to an original reservoir pressure in the Totah-Gallup Poo4

DEARNLEY-ME:ER REPORTING SERVICE, Inc.

of 1,623 psig. The loss of pressure in Gallegos Canyon Unit No. 2,

due to interference from production from other wells, amounts to

ALBUQUERQUE, N, M
PHONE 243.669)

88 psig.
Q At the time that well was completed and that pressure

run, what was the nearest then producing well?

| A The nearest producing well at that time was Aztec 0il &
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Gas Company's Hagood No. 13-G, which is located some 1,850 feet |

distant from Gallegcs Canyon Unit wWell No. 92.

el Q What is the area of a circle the radius of which is
1,850 feet?

A T™wo hundred forty-six acres.

i
FARMINGTON, N, M,
PHONE 220.1182

Q Do these d;ta then indicate to you that a well in thew”
Totah-Gallup Pool at this stage'ofidepletion was dralning a
minimum of 246 acres?

A That 1s what these data indicate.

Q ﬁr. Eaton, have you made reservoir engineering studies

of the Cha. Cha. Gallup Pool as well as the Totah-Gallup Pool?

A Yes, sir; I have.

PR cET T E T

- Q You have also served on engineering committees, have
you not, that have made engineering studies of both of these pools9
A Yes, I have.
Q Based on that background, Mr. Eaton, would you say that
these two pqols are similar or dissimilar?
A My background on these two bools suggests to me that

they are very similar in nature both as to the characteristics of

DEARNLEY-MEIER REPORTING SERVICE, Inc.

the reservoir rock as well as the characteristics of the reservoir

ALBUQUERQUE, N, M
PHONE 243.669%

I fluid.
.‘ .

N : Q Would you look at what has been marked as our Exhibit
* No. 4, Mr. Eaton, and briefly state for the record what that

exhibit reflects?

A Exhibit No. 4 is a comparison of the pertinent reservoirn
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data for the Totah- “gallup and ‘the Cha. Cha. Gallup Pools. Exhibit
58 .

18 -

No. 4 includes pertinent data pertaining to the characteristics of

the reservoir rock as well as the characteristics of the reservoir

fluid.

L

N,

Q Mr. Eaton, these data appear to be gelf-explanatory.

FARMINGTON,
OHONE 2% 1182

‘Would you like to Jjust comment generally on the comparison or nayb*

, Inc.

“pick out one or two jtems and comment on that?

A 1 believe it would suffice to say that there are ancade

quate number of instances here winere these average cparacteristics
are different. 1t definitely shows that these are two separate

" accumulations but in only one perinetef is there‘only gubstantial
dirference between the characteristics of the two reserVoirs.‘ Now)

that perimeter: ‘which does show some substantial difference is 1n

the average per-eability. The Totah- Gallup Pool has an average
permeablllty of 143 M.D. - .

Q In other words, Mr. Eaton, the order of permeabllity

in Totah is approximately 300 % greater than in Cha.. Cha\?

& 1t is apprnximately three times the average perneab111t¥

m Cha:. Cha:..

DEARNIEYJHHER.REPORTHW}SERVHH?

Q Mr. Eaton, have extensiveuinterference tests and data

been obtained in the Cha:. cha.. Gallup Pool?

ALBUQUERQUE, N, M
PHONE 2436631

A Yes, sir, at the pool -raled hearing on the Chay Chai
gallup Pool in October, 1961, extensive pressure interference data

were presented to show positive evidence of pressufe interference

—

as in the Cha. cha.. Gallup Pool.
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“Phere are six brown dots on Exhibit No. 1 which are strung out rra+
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Q How have you designated on Exhibit 1 those areas in
Cha.. Cha. where interference data have been obtained?
A Areas in the Chaw Chaw Gallup Pool where positive

evidence of préssure interference has been obtained are marked
with a brown circle.

Q Did you say a large brown dot?

(Laughter. )
A Yes, sir.
Q Mr. Eaton, with respect to Cha.. Cha., now, does that

pdol'have permanent rule?

A Yes, sir, it does.
Q What provision is made with respect to proration units?
A The Cha: Cha. Gallup Pool rules provide for 80-acre

profation units. The significant portion of Exhibit 1 as pertain
to the Chav Chaw Gallup Pool in the distribution of the pressure
interference data is that in the Cha. Cha.. Gallup Pool we had

evidence of interference from one end of that pool to another.

the extreme northwest end of the pocl to the extreme southeast end
of the pool.

Q So, with respect to Totah, Mr. Eaton, you not only have
physical affimative data with respect to the drainage area of a

well, but you can also confimm that data by an analogy with Cha:.

Chat -

A Yes.
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Q Mr. Eaton, in your opinion, do you fhink that the Totah
Gallup Pool could be economically developed on a 40-acre pattern?
- A No, sir; it could not be.

Q In that connecﬁion, Mr. E;ton, I will direct your

attention’now to what has been marked as Pan American's Exhibit

FARMINGTON, N, M,
PHONE 323-1182

No. 5. What does that exhibit reflect?

A  Exhibit No. 5 18 an economic analysis showing the
average economics for the drilling of an average Totah-Gallup Pool
well on 40 acres.

Q ﬁr. Eaton, these data appear to be more or less self-

explanatory, so rather than burdening the record with an item-by-

item resiné, I will just ask you to astate for the record whether
or nbt a profit or a loss would result’from.NO-acre development.

a peielqpnent on a 40-acre_pattg;n would rgsuit in a iosa
of $21,000 psr well,

Q Now, Mr. Eaton, you prepared this economilc énalysis

prior to the commencement of gas sales from Totah, did you not?

A Yes, sir.

Q So therefore there is no income from gas included in the

i
DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUGUERGUE, N, W,

data on this exhibit?

PHONE 243.6691

A That 1is true.
Q Have you since that time and prior to the hearing,
calculated the amount of income that would be derived from gas

sales?

- A Yes, sir; I have. The averége 4O-acre well in the

- * . ®
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Totah-Gallup Pool would realize an income to the working interest
of approximately $5,000 due to gas sales, so, 1ncluding gas sales
in the economic analysis would result in a net loss on the average
well amounting to approximately $16,000. '

| Q Mr. Baton, you heard the testimony of Mr. Lacey"where‘

the no flare order was discussed?

A Yes, sir.

Q Do you agree with Mr. Lacey that at the present time
wells in Totah are producing less than:the top allowable rate due
to the no flarg»ordér?

A Yes, sir; I agree with that.//

Q So, actually, if 40-acre development was necessary, and
the‘pool was developed‘on-a 40-acre basis, you would simply have
twice as many wells producing the same amount of o0il?

A That is true. Under the present conditions there would
be no more o0il produced with twice the number of wells as there is
at the present time. B

Q Mr. Eaton, assuming that the pool limits are now defined
approxindtely what would be the total cost to dr;ll this pool down
to a 40-acre density?

A At the present time there are approximately 60 welis
in this pool. Now, assuming an average well cost, plus the averaged
cost to equip that well for production, including artificial 1lift

and the'necessary lease equipment, assuming that that average cost

| is approximately $65,000, it would require an expenditure of

©
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approximately $4,000,000 tdwggmpletely develop the Tagéh—aallup
- Pool to a density of 40 acres per well./
; - Q An eXpepditﬁre of four million dollars and not anoﬁher
B iy | barrel of oil produced from the pool? |
’ %é A That is true.
- §§ Q Mr. Eaton, in view of all your testimony, do you feel
= that if the Commission should adopt the current temporary rules as
;; permanent rules, do you feel that that action on the part of the
E Commission would serve conservation as well as protect the
 : correlative rights of all the owners of‘interest in the pool?
- A © Yes, sir.
) Q Do you have anything else you would like to add at this

ti;;, Mr. Eaton?
A I don't believe so.
MR. BUELL: Mr. Examiner, that concludes our direct.
At this time I would like to formally offer Pan American's Exhibit;
1l throusﬁ‘5; inclusive.
| MR. NUTTER: Pan American's Exhibits 1 through 5 will

be admitted.

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M
PHONE 243.6691

(Wwhereupon, Pan American
Petroleum Corporation's
Exhibit Nos. 1 through 5,
inclusive, were admitted
in evidence.)

MR. NUTTER: Are there any further questions of Mr. Eat$n?

MR. MORRIS: Yes.

__MR. NUTTER: Mr. Morris.

LR e s e e S
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B BY MR. MORRIS: _ -

| Q Mr. Eaton, calling your attention to Exﬁibit 5, what
i recovery factor did you uge for primary production?
A 0.7 %
%% Q Now, what factor would you expect, including both

, Inc.

primary and secondary recovery in this pool?

A I am in concurrence with the estimate made by Mr. Lacey

of somewhere in the range of 25 to 28 ¢ for total recovery,

primary, plus pressure naintenance,fsecondary.

Q Does Pan American have any ﬁresent plans to darill
additional wells in this pool?

A No, sir. o

Q pan American is the operator of two pressure naintenanc%
projects that have alpeady been approved in this pool by éﬁe
Commission; lsn't that true?

A Yes, s8ir; that is true.

Q Were those projects planned and appréved in contempla-

| tion of 80-acre proration units?

DEARNLEY-MEIER REPORTING SER VICE

ALBUGUERQUE, N. M.

A Yes, 8ir; they uere. Let me put 1t this way: They were

PHONE 243.6691

planned with the contemplation of present development. Now, in

all instances Pan American's leases are not necessarily drilled to

an 80-acre density.

Q Mr. Eaton, with respect to your Exhibits Noa. 2 and 3,

where you have arrived by calculation at an area of pressure
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FIhterference somevwhat in excess of 80 acres, dées this area of

pressure lnterference merely show what acreage is in communication
as a fesult of‘these tests?
_ Rk A - It shows that the new w;ll on which these pressure
éé measurements were taken, the acreage on which that well was located,
- g %g had already been depleted somewhat by production from other wells.
. ;; To strike an arc between the nearest producing well and the well
;: ES on which the new data were obtained, why, it is simply a n;ninun
HE Eg area that is being affected. In the case of this Aspen Federal
- Z; No. 1-11 Well at the location at which that well was located, the
B EE reservoir had undergone a 286-pound pressure drop. Now, that neanf
: : A §§ that on further from the nearest producing well it would become
e ES less and less, but certainly the area being affected by production
;: :z is much larger than thg area indicated by the circle.
4 Eﬂ Q | iouid jdu Say, theh, that yéﬁr calcuiations on Exhibits}
: E; 2 and 3 show communication rather than intending to show efficient
~ Es and economical drainage over the given area? |
j E§ A In my opinion tée two are essentiélly the same.
:g Q In determining economic dralnage, don't you have tc take
- R

into account at what point the well will cease producing below a

certain number of barrels per day, at which time it would become

ALEBUQUERQUE, N, M
PHONE 243.669¢

uneconomical to operate the well?
A Yes, sir; that is true.

Q So, from that standpoint, your two exhibits do not show

- | economic drainage but merely show communication?

715‘;
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of course, 1g some 1nsign1ficant difference petween recovery on
160 acres and on 40 acres, put the only way 3¢ can be shown Jjusb

how much ghat 18,-" because obviously you can't drill it one way

M.
182

and then another way go another den§ity to determine 1t -- 80 the

FARMINGTON, N.
PRONE 325

only route jeft to us is by these theoretica};calculations. Now,
what the range of poroSities and permaabilities that we have'herﬁ
in the Totah-Gallup‘Pool are can be ghown from these theoretical
calculations where that difference 18 very small;

| "R. MORRIS: 1 have no further questions, thank you.

BY MR. NUTTER:

BY MR, BLl-——=

'Q Wr. Eaton, 1 note that your reserves in parrels per
acre foot of TO correspond falrly closely Yo Mr. 1acey's of T70.2
barrels.per foot as presenxed in the original hearing. you 4o sho
quite @ pit of difference in your net pay thickness and your water
saturation. would the lower water gaturation and the jower net gol:)

thickness be oft-set py your lower recovery factor ¢hat you have

A vell, 1etc me 83a¥ this: The net pay’thickness would not

N, M.
691

account for any differences in the recovery per acre foot; the

water saturation could.

ALBUQUERQUE,
PHONE 2436

Q The water saturationwhere then 13 off-set by the precove

difference?

A there 18 possibly a difference in the porosity values

at we used, too ghat mi

ght account more than the aifgerence in

e Ll

.A--’ That 1s true I will qpalify it to this extent~ ., Theréz
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the water saturdtions.

Q Well, you used 14.3 and you used 14.o2. They are very
close.

A Well, I'll tell you what I did to estimate my recovery
in barrels per acre foot: I took the estimate in original oil in
Place per acre foot pPrepared by this Totah -Gallup engineering
committee and then I multiplied that value prepared by the engin-
eering committee by By own recovery factor and that came to 50,

Q Has Pan Am ™Mun any recovery calculations in this Totah-
Gallup Pool?

A Not 1in Totah-@allup. We did fairiy recently in the
Chaw Chaw where we ran one. We had such bettep data with which to
do that in the Cha. Cha.. and the pools are so similar that in all
of our own company engineering work we have used the one thatvran
in Cha:. Cha:. Jusc‘as if‘}t had been run on the Totah-aallnp Poclo
That is where my 10.7 % recovery factor came from, HI feel pretty
good about this. It was prepared before the surveys of 1961 were
conducted, and once the data from the field-wide gas-o01il survey
were made available to us, we put it unto our balance and it fell
on the curve, and we felt it was confirmed and we were in the
right range.

Q You feel the data, then, for Cha.. Cha. would be appii-

‘cable here for Totah?

A Yes, sir. Put it this way: We don't have any data

that would suggest to us that it is not applicable, and in lieu of

G b i B e e E g T e




_that, well, rather than run a new material balance on-;ngE_EZQQ:;\
what we consider & lot 1ess're11ab1e data in Totah, we have Jjust -

used Cha. Cha.. material palance ©O predicb the performance of the

|
L
182

the Totah reservolr.

Q Any material palance calculation in this pool would b€

- g %% subject to qpestion 1nasmnch ag you haven'?® had accurate gas
- :;\ production figures available through the prime-life-of the pool;
- < ssn't that correct? | |
. E _A To attempt tO feed back into the material balance
" (:b | calculation field performance data from which it might be used O
w4 EE pfedict fugure perrorngnce, you 4o need good gas productlon d&£é;,
;-; E% Q " go what have you done %0 obtain good g8 data?
ot E:: A In the case of the Cha:i. Cha: gallup Pool this 18 one
fi a reason Why we feel we have better data in the Chaw chaw Gallup
Ll gé Pool; " In the Cha:. Cha.. Ccellup pool Pan American properties were
: : E% devéloped right along with the renainder of the pool. That 1s the
o EE way we differ in the case of the Tctah—oallup pool. We were almos
t: E% ‘Johnny—conc 1ate1y's in the éa;e of the Totah-Gallup pool. In the
b :3 ig case of the Chay Cha.. gallup pool we perlodically ran our gaa-oil
o i3
s = gi ratio surveys across individual tank vatteries, which gave us a
- %% rield for what was occurring in these various areas of the Chaw
£, ) chaw gallup pool 1in which we operated. Now, we{fed those ga§~011

ratlo data across 1nd1v1dual tank patteries backﬁlnto the cumula-

tive production in the reservoir filuid sample and computed a 'KGKO

W‘

—

-
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MR. NUTTER: Are there any further qﬁestions of Mr.

MR. BUELL: Yes.

REDIRECT EXAMINATION

BY MR. BUELL:

Q Have you reduced this material balance that you were
speaking of to a presentable éxhibit fom?
A 1 cou}d present 1t as an exhibit in one copy here. I
didn't intend to necessarily --
MR. BUELL: Would the Examiner like to have_that
aubnitted a8 an exhibit in this case?
MR. NUTTER: If you would, please, Mr. Buell. 1Is that
the only copy of it you have? ' '
A 1 have the original. I think that it might be quite
snteresting for you to take a look at this exhibit, from this

stahdpoint -

MR. BUELL: That is 1dentified as Pan American's
Exhibit 6. |
A That exhibit might help explalin why there is so much
diff=rence between the gas production in September, 1961, as was
brought out earlier, and what it was in November and December and
still is at the present time. You will note that that gas-oil
ratio curve is very steep in that range where the recovery factor

is in between five and seven per cent of the oil in place, and

L_:haxHhappana_ia_hz_apnzgxigg&glx_!hs;!_!g_!szs_lg_}3t° summer of
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1961. So you would expect great changes in this past four or five

months in the gas-o0il ratio and hence in the gas production.

RECROSS EXAMINATION

BY MR. NUTTER:

Q So that you feel that this pool has peaked out as far
as the G.0.R. is concerned and would be tending downward now?

A No, sir. I believe that the gas-olil ratio has not
re#che& its peak, although the actual abllity of the pool to pro-
duce gas is probably very close to itas peak. That may sound like
I am talking now with both corners of my mouth, but the reason |
for that is that after the gas-oil ratio reaches a certain value,
then the capacity to produce oil decreases and they compensate
for each other. 1In fact, our prédictions show that the actual
sbility to produce gas will decline although the gas-oil ratib
itself 18 still increasing. | |

. MR, NUTTER: Are ﬁhere any further guestions?
MR. BUELL: May I fomally offer Pan American's Exhibit
No. 62 |

MR, NUTTER: Yes. It will be admitted.

(Whereupon, Pan American
Petroleum Corporation’s
Exhibit No. 6 was admitted
in evidence.)

MR. PORTER: I have one question, Mr. Eaton.

BY MR. PORTER:

Q Mr. Eaton, a while ago 1 believe that you and

s

P
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Mr. Buell were deliberating on some testimony to the effect -

somewhere I heard the statement that if a pool was drilled on 40

you care to change that to Rahy substantial amount of oil"?

A what we were talking about is not one barrel of addi-

additional barrel of cumulative would be recovered. It is my
opinion that 31t would not be 2 sﬁbstantial amount of additional
cumulative, but I would not go 6n‘record as saying that not any
more would be.A

MR. NUTTER: You would wish to imply that not four
ajillion dollars worth of oil would be recovered?

A Yes, sir; I would imply that.

MR. NUTTER: Does anyone else have anything;further to
oifer on case number 21842 |

MR. SWANSON: Aztec O1l & Gas.

MR. NUTTER: Mr. sSwanson?

in the situation on the Totah-Gallup Pool. It was our feeling, - -

and as it has turned out, 1 believe we were correct 1in asauming

In the study we have made, the only point that perhaps might be

acres, not one parrel of additional oil would be recovered. would

tioﬂal current production. we did not intend to imply that not one

MR. SWANSON: Aztec 0il & Gas has tried to keep current

that the testimony would very clearly show the ‘undesirability from

an economic standpoint of developing this pool on HO-acre spacing.

mentioned that would add anything in addition to what we have hear

| today 1s that we made a study of the bottom hole pressures of well
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upon completion, and in all cases it waé apéarenﬁ that the newly

completed wells which were at locationa off-set by wells which
were producing at that time came in at bottom hole pressures which
wereA below those of new wells which were not off-set. There is nc|
queéstion but that that communication exists over wide areas in the
pool, and we would like to concur with Tenneco and Pan American in .
requesting that t"he 80-acre -spacing would be made permanent.

MR. NUTTER: Thank you. Mr. Kelly?

MR. KELLY: Sun Ray Mid-Continent joins Tenneco's and
Pan American's request for establishment 61‘ a permanent 80-acre
preeation units in the Totah-Gallup 0il Pool. Sun Ray has three
wells in the poo-l , and in 1its opinion ail the wells are capable of
adequately draining on an 80-acre tract basis.

MR. NUTTER: Thank you. Anyone else?

MR. MORRIS: The Commission has received a telegram
from Apten Drilling Company concurring with the application for
permanent drilling of this pool.

MR, NUPTER: Anyone else?

MR. FEDERICI: Some reference has been made in this
hearing to the original exhibits and I think it might be well if we
incorporated at this time the testimony and the exhibits from the
oﬁiginal hearing and incorporate them in this hearing, and we move
that that testimony and those exhibits be introduced in evidence.

MR. NUTTER: I think 1t might be automatic inasmuch as

L1t 4s the same case., but if npot, it will be done, Mr. Federici.
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Does anyone else have anything further on Case No. 21842
(No response.)
MR. NUTTER: If not, I will take the case under advise-

ment, and the hearing 1s adjourned.
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STATE OF NEW MEXICO )
, 8s.
COUNTY OF BERNALILIO )
I, ANITA OSWALD, COURT REPORTER in and for the County
of Pernalillo, State of New Mexico, dc¢ hereby certify that the

foregoing and attached trenscript of hearing was reported by

me in stenotype and that the same was reduced to typewritten

transcript under my pcrnohll supsrvision and contains a true and

correct record of said proceedings, to the best of my knouledge,‘
‘ e L
skill and ability, ’

- ' d 2
COURT REPORTER
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ExXHIBLIS
admitted in Evidence

Number

Pan American Petroleum

COrporation's Nos. 1 - 5 26
Pan American Petroleunm

corporation's No. ' 33

ALBUQUERGUE, N. M.
PHONE 243.6691
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AT w O OD: & M AL ON E RS TR ONE e
L ' £.KIRK NEWMAN e i S e
RUSSELL D.MANN

1t . 1" n PAUL A.COOTER
eem1 €00 Y Gl t a0O® F.TURNER
SRS B

TELEPHONE MAIN 2-6223
ROBWELL PETROLEUM BUILDING
ROSWELL,NEW MEXICO -

FEBRUARY
10th
1961

0il Cons ervation Commission
Post Office Box 871 <
Santa Fe, New Mexico

Re: Case No.: 2184 - Application of Tennessee
Gas Transmission Company ,

Gentlemen: L

We are local counsel for Pan American Petroleum Gor-
. poration and as such wish to enter our appearance in the
captioned case. Pan American will also be represented
by Guy Buell, 2 member of the Texas BaT, and a company
employee. The actual presentation for Pan American ,
will be made by Mr. Buell. | i

AN

Very truly yours,

| E ATWOOD & MALONE -
| K a
N s Z
By:
.
v
Cc: Mr. Guy Buell

e et




GOVERNOR

JOHN BURROUGHS
CHAIRMAN

State of Netu lexica

® il Congerbation Commigsion

. LAND COMMISSIONER
MURRAY E. MORG AN

Dear Sir:

STATE GEOLOGIST
A. L. PORTER, JR.
.ECVRETAﬂY DIRECTOR

P. 0. BOX 871%
SANTA FE

Jebruary 33, 1982

Re: Case No. 3184
Order No . R=-1882
Applicant:

M

Exclosed herewith are tio copies of the above-referenced
recently entered in the subject case.

Commission order

Carbon cop

Very truly yours,

A. L. PORTER, Jr.,
Secretary-Director

y of order also sent to:

Hobbs O

cC__x
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BEFORE THE Ol CONSERVATION COMMISEION
OF THE STATE OF NEW MEXICO

"IN THRE MATTER OF THRE HEARING

! CALLED BY THBR OIL CONMBERVATION
!IMIBBIOH OF NEW MEXICO FOR
m PURPOSE OF CONSIDERING:

CASE No. 2184
| oxder No. R-1882

| APPRXCATIOR OF TENNESSER GAS
TRANSMISSION COMPANY FOR THE
FROMGESATION OF SPECIAL RULES
AND RBSUIATIONE GOVERNING THE

m—umcnm&.m ‘ a

; BY_THE CONMISSIOM:

’ Mmmmmwmuﬁo'cw&.:.u
Feheuwaxy 15, 1961, st Santa Pe, New Mewigeo, befowe the 0il Comser-
vation Commission of New Nexicec, bheretimafter veferxwed to as the
*Cosmission. -

(1) mmmmmmamumn
1ame, me--:nmm jwmtanum-mudthubjm

(2) Mﬂum mmmw

proposes that special rules and ragulatioms be govesn-—
ing the TYokah-Gallup Oil Poel, ip 29 ' 13 West, |
WEN, Ssn Jwan Coumky, New Nemico, iael a provision fog 80— |
lmmmiumu. ,i
} (3) That the evidenes availibie st this tims indicates
mmammummmwwouml E

’ b wassonomical to | ;
artll wells is said pool om 40-aawe prowation wmits.
(4) That the evidemss pwesently available does met jmity

mmmmmzmhmmupou
| Pool, amd, acecrdimgly, a temporasy ome-year order shomld be 3

i
i
§

il

(3) That durisg ths ocme-year pariod is which this order
wtn e im effect, the applicant shenld gathear all available

i e T e (S



PN

-2
" CASEB Mo. 2184

hﬂ:mtloa relative to drainage amd vecoverable reserves im the

I ubjaet pool.

: (6) That this case should be heard again durimg the moamth |
a! Maxeh, 1962, at whieh time the applicant should be prepared to

;muammo!movxm‘nhytho subject pool
5mm not be developed om 40-acxre. proratioa wunits.

IF IS THERSEPONE ORDERED:

i
“I

mtmnpculmumrlmumm!&mrm

-

:qumxmmn’nm Range 13 West, WMPX, Sam Juan |

' Commby, New Maxico, aye hereby proumlgated as follows, effective
Apel’l, 161 |
|

. Mnuwuwumm
1liny 01l Poci, and not Reayer to nor withim the iimits

2. Eesh well compleated ox resompleted in the Totah-
eallinp Pool shall be located om 3 wnit containing -
nately 5O agres, whish somsists of any two costigunous quertesr-
QUANLAr SOStiCoAS Of B Singis goVveIAEeRsalL FEariar sestism. Poy
mumm 2 wmit comsisting of heotwesn 79 and 81

soxes shall be somsidered a standard wumit.

gummmmummmmsw

’hwmmcmmaunuumumm
" sesticons im the 50-asys wmit.

NOIR 4. Pox good eawse showm, mmq-nmuy

_; bhas been filed in duwe
;smumummuuuammummx
the following facks exist and the mmugmamm
gcaqumlwlth

(1) The non-standayd wnik is to comnsist of a singla
m-mamiuum

;', (2) The mon-standard unit coasists of not more thu
;:a:. agres.

of anchhex Jasignsted Gallup 441 pool, sball he spaced, drilled,
opazuted, and prorated ia ageovdamse with the Special Rules and

i_z 3. Eash well projected ko oxr completed im the Totah-
| Gallwp Oil Pool shall he iccated withim 150 feet of the cemter of

| gallwp i mzwammwmumumwumi
Tokah-Ga

that aebthing contained harein shall be comsirwed as gro-




-3
' CASR No. 2164
~ Ordexr ¥o. R-1862

' (3) The entire non-standard unit may reasonably he
ml-d to be produwctive of oil from said pool.

) (4 The applicant presents written €onsent in the form ;
o! wvaivers from all offset cparators.
3‘ (3) In liem of Paxagzraph 4 of this Rule, the applieant |
mmunmtozmcmtm;uezmozmm
. were notified of his intent to form swsh non-standard wumit. The
| Seszetary-Direstor msay approve the application if, after a period
: o!:!ouy: 20 sech oparstory has entered an ohjection to the
§ ! formation of the non-standard wnit. '

s ey b b e I i

i BRULRE $S. The District Swypervisor shall have setherity to i

;;.meuxmsmmunmmmm-~
mmummanmuumm@mw:g

;umhuumwumxmumwuxumwg
ummwummumwmtnmx-;
uwyamsmummmmmmmaw !

;&

{ $. The allowable assigaed to any nem-standard pro-

zation wnit shall basr the same ratic to a standard allowable in |

mmuqoumxummnmmm }

| wnis Deaxs o §0 acres. :

5 »

7. An $0-acre proxation unit (79 thyowgh 81 agxes) in
the ak~gallup Cil Pool shall s assigued an S0-agye pwoper-

i sional fagtow of 2.33 for allowabls purposes, and in the event

| share 15 wowe than one well ca an 30-agre proration wait, the

| operator produse the allowable assigned to the wait from

| smdd wells any propoxtion.

i
L
+

Mm-m-mthamnmmmmhet
m 1962, at whieh tiwme the applicant shall appsar and show
MM*MIQOiI”!.WM&“lM& é
- 40-80gre pworation wmits. :

4 H
{ i
i
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TOTAK GALLUP PIXID, GAN JUAN COUNYY, NIV MEXICO

5

Bate of Blsaovery | Septesher b, 1959 ;
Mar; of Produweing Formatioa lover Gallup ;
Type of Btrecture Stretigraphie
Typa of Produciag Formation Send and Shaley Sund
Prodweing Mechanisa folstion Gas Prive
Pipeline Serving Field Bone (Four Cormers
Pipeline Bov Being
Constructed)
Type Crude Swest §
Type Ges Svest
Oravity of 01 M.0°APT O 60° P, i
Aversge Depth of Pay : : - 5600
Cwmaletive Prodwetion 1/1/61 :
o11 208,607 Wls
Water ’ Hoae
Bmber of Pro@ucing Wells 1/1/6 13
Baber of Dry Boles Bome
Busber of Drilling sad Completing 1/1/6 7T
Top Allowsble
‘Field Beveloped Acreage M0-ecre Spacing 1/1/61 600
Present Produciag Mate 1/1/61 1066
Top Vell Allowable BOFD o
RESERVOIR BT |
Avercage Porosity of Pay k.
Averagn Permesdility : 106 si) Core lata
Averagn Vater Saturetioa 29.7%)
Initial Deservoir Presawre
P62 @ 108’ atam 16%
Sclwtion Sas-0t1 Matio £%. 3/whl Qs
Origismal Beservoir Volume Fastor 1.317
Sottom Bols Tempereture 155° r.
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B nmammrmmu&-mm
Completed Vell Cost (5%00"') $65,000
Pemping Tait, Bnglne. Suckar Rods, Pamp, Bte 6,000
Prorata Share lesss Facilities, Teak hM, Flov Lins, Be. 1,000
Total §TR,000

Value of Cr‘h ¥ell Hesd Price , ®.73/
Yelus of Creie After Trwoking, Texes, Basic 1/8 Royalty $2.00/wol
ml-dmmmmmymsowm

Investment (Mot Comsidering Opersting Cost) . 36,000 Wl
Averags DLrect Opersting Cost Bxring Life , $150/m0/well
Yalwe of Recoveradls Reserves $108,000
‘Lass Development Costs _ - 2,000
Less Direet Opersting Costs - 6,&

profit to Operator $ 23,700 (33% of

‘ ' ’ Investmant
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) i amyr-IN PRICR '
TO PXP TEST PHP AT 188 DATOM
LBASE WELL DATE .. X IR .. S
callow a /3759 13k
3/31/60 . 96
Callow 9 /1/59 T2
3/31/60 122
9/”1/& 112
callow 11 1/3/60 116
u/5/50 93
10,/31/60 1558
callcv 12 £ /26/60 T2
k's/ 96
callow 13 10/10/60 78
Cﬂ»llfﬁ lh mlihir& 72
Callow 1% 1/8/61 T2

s Initisl BHF taken {mmedistely after potentisl test
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TOTAH GALLUP FIELD

NEwW MEXICO

OlL RELATIVE

s

SAN JUAN CO.,

GAS

PERMABILITY RATIO

- Core Sample No.2 = 67 md.gir

Core Somple No. 3

10 md. gjr

Core Sampie No. 4= 2.6 md.gjr :.:

S, LIQUID SATURATION %

T Care Sample No. 5 =123 md. gir
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“RYES POR TOTAL QALTUP FIELD

14,24 (Care Data)

2¢.7% (Caplllary Fressure Date)

i

neservolir volume Tachov 1.377 {Bctrom Hole Fluid Gsmple)

Recovery ¥sesor 12 5% {Pmecd on Materisl Palance
‘ ~— Calouiations, kg, Sore

Duia Rottom Hole viuid
Sample )
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TOTAN GALLUP FIELD, SAK JUAX COUNTY, NEW MEXICO

PRRTINENT DATA

Date of Dlscovery

Nepe f Producing Formmtion
Type of Structure

Type T Produclug FTormation
Producing Mechanism
p.pe.ine Bervicg Fisld

Typs Cruwie
Type Gas
Grevity of i1
Average Depth of Pay
Cum:lative Producticn 1712
Ok
Weter

Nuosber ~f Producing wWells i/1/61

mumber v Dry Holee

Number -f Driiling and Cowpleting 11761
Tep Allovsbie

f . eid Developmd Acreage 4C-mcre Spacing i 1761

Prasent Producing Rate i 1 51
Top Well Allovable BCPL

AESERVOTE DATA

Average Porosity of Pey
Aversge Peimesvility
Average Water Saturaticn
Tnitial Reservol: Pressuse
PEIG & +.88 Detur
Golution Gme-0ll Retic fr. 37bbl
Yiginal Resarvolr Volumwe Factor
yottcin Hole Temperature

e B NG D i e i T L

Saptenber &, 1959
Lover Galluwp
stratigraphic
Send and Shaley Sand
Solution Gas Drive
Pone (Four Corners
Pipeline Nov Being
Constructed) '
Sweet

Swee?l,

41 0° APT @ 0° F.
5600

208,507 Pvis
Xone

1%
Kone i
¥

106 m3) Core Data
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TOTAE GALLJP FIELD - BOTTOM ECLE PRESSURES

SEUT-IN PRICR

YO BEP TEST BEP AT 188°' DATWM
VL M Ds. .
8- 9/3/59 138 163he—
3/31/60 96 158
9- - 12/1/%9 T2 \ 16039
3/31/60 192 1566
9/1/60 , 112 153
n - 1/3/60 16 16009 __
' h/%/60 93 1588
10/31/60 1558 1568
12 2/26/60 ™ 1683¢
A/5/60 96 159 -
1 10/10/60 T 1558 .
W 1a/M/6o T2 1537 .
15" 1/8/61 T® N7

# Initial BEP taken immediately after potential test
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AVERAGE PER WELL XEEERVED FPOR TOUPAR GAIIDP FIELD

0 v 2%z e b

1b.29 (Core Dats)

Veighted Average Forosity

WVater Saturation

29.7% (Capillary Pressure Bate)

1.377 (Bottom Nola Fimid Gampls)

Reservolr VYolume Festor

12.9% (Based on Material BDulemse

Caleulations,

Bate Bottom
Sample )

e T0.2 DO/Ae-P%

(1-.297)(.189)

2T
1' ).

T158

Average por well recovery oa 80-esre epacing besed on 80-ssre

opacing aad 9.1' net pay

91,000 b1
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Lover Gallup
Stratigraphic

Sand end fhaley Sand

Solution Gas Drive
None (Fowr Cormers
Pipsline Now Seing
Constructed )

Swest

Svest

M1.0° API @ 60° .
3600

208,607 Thls

None
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Al

1/59

1/3/60
e
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NEW MEXICO
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TY RATIO
2 '=:5'; ;d.;ir

on;a .Sor.nialeA No

- C

ir:

. OII'J._———,__‘——-—-‘_—

-Qtr

10 md
q= 2-6md.q
5=z123 md

No.3 =

T Core Sample
;- Core sample No.
T Core sample No.

i

RATION %

S, LIQUID SATU

1

50

s e TOTAR
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T
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AVERAGE PER WEIL RESIRVES FOR TOTAR GALLUP FIEKLD ) | M_//,/,—'. i(/’ /

N (7‘2‘”
1&..}6 Data) f ) i

Veighted Averags Porosity
(Capiliary Pressure Date)

) Water Satwration \29.7
Reservolr Yolums Pactor 1.377 (Bottom Hols Fluid Semple)
Recovery Factor 12.5% (Based om Msterial Bulanee

, " Caleulations, Core
) 1‘ Data Bottom Nols ¥

Sample)

1 ix_‘ 7/5 ') '
7758 sl-zj-m)(z--zm(.nsy - 76.2 30/ac-7t >

Average per vell recovery oa 80-scre spacing based on 80-acre
spacing asd 9.1' net pay

s A e N

51,000 Bol

A




Completed Well Cost (5300') | $65,000

Pumping Unit, Engine, Sucker Rods, Pump, Ete. 6,000

Proruta Share Isase Facilities, Tunk Battery, Flow Line, Ete. 1,000

Yalue of Cruie Vell Nead Price g.'rs/tu

Value of Crule After Trucking, Texes, Basic 1/8 Royalty 00/vhl

Jarrels of Stoek Tamk 011l RMecovery Regquired to Pay Dank L
Investumt (Not Considering Operating Cost) 36,000 %l

Average Birect Operating Cost During lLife /mo/well

Valus of Resovershls Neserves $1082,000

) 79 Costs - 712,000

less Direst Opsrating Costs - 6,30
Profit ta Operator $ 23,700 (33 of

EXEISIY XI
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TOTAE GALLUP FIELD, SAN JUAN COUNTY, NEW MEXICO

Type Crude
Type
Gravity of 011

Averegs Depth of Pay

e-::tn’ Produwetion 1/1/61
Water

Busher of Prodweing Wells 1/1/61

Baber of By Eales v

Bmber of Brilling sad Completing 1/1/61
Top Allowebls

71014 Developod Acreags M0-s=»= Spacing 1/1/61

Present Prodweing Rete 1/1/61
Top Well Allowsble BOPD

Beptember &, 1959

Stratigraphic

Sand and Shalsy Sand
8olution Gas Drive
Bone (Pour Cormers
Pipeline Now Peing
Constructed )

Swest

Sweet
Ml.0°arT @ 60° F.
5600 '

PERTINERT DATA
" Date of Discovery o
Bams of Produmeing Formation Lover @Gallwp
Type of Structure
Type of Produwsing Formstion

208,607 Bls
None

15

8 ]

EXHIBIT I




3

il
A
kS

AVERASE PER VELL RESERVES FOR TOTAN GALLUP FIKLD

Veighted Average Forosity 1h.2% (Core Data)
Water Saturetion 29.7% (Capillary Pressure Bata)
eservolir Yolums Fastor 1.377 (Bottom Nole Flmid Ssmple) =
: Tesovery Fastor 12.9% (Based om Mnterial Balance
Caleulations, Core

e Bostom Nole
Sample)

A

.

M LI 2T(5) - To.8 Be/hey

mﬂwmammmam
specing end 9.1° met pay

, | 51,000 Bel

: s
]
¥
§
i ’ :
H
{
¢
)
: s
;




RISW

h I

.

%

005*

vt

\?l »

AN

FARM AR
[

"
ot 3373

ede o0 g0
wdavhan

PEVA +éb0r0 e

rve g

AL AT SR

SAN JUAN COUNTY,

NEW MEXKO

STRUCTURE  MAP
TOP LOWER GALLUP SD.

Cl. 25 FEET
oNE w AT

b e R s i S L Y e




3

J—

—— —

RISW . . RIAW - — v
o o

]

' ¢ SRR R

:XL}L'\ o . Er ;L

: 'usnu\\w. ¢ ¢ r_; -,__j— »
3 \ o~ I FARM AR
ML | TN\ / 3" |PA R WINGTON
)i m—— B S— ——— |

Y mve® 4 oms1rr = ‘ e % 2

)
M 3373

- - __’;.J__ i :
T .
| q
,%8 l [ . :
_ | L j| b G
S CERNRS AEaSng S% S5 M0 Saew oy ';‘ o
* -_::-‘::-u-_- \\ //
[ E L -
$lim— . | ® EXHIBIT II
-E% ¢: [ S : .- TENNESSEE GAS AND
Coabies ssnyivim " »re ! a
X4 m&u—-— -t | * g !
: : ::::.:-::- B | J H ° ".- J NEW MEXICO
—_— : wn® OWER GALL SAND
. I ' : . €J). 3 FEET
‘k 9 4 ' I scacE w rexr
i T —I- RIW L | RI3W v o —
e e b i e e 3, R S i e




!




ATURAT[ON %o

FELDE
LlQUiD S

NEW MEXICO
oL RELATWE 1=t
TY RATIO =t~

5

]
-

0.
BILI

PERMZ

1 GALLUP

T
N JUAN C
GAS-

SA

100
(=]
>
S~

[ ]
X

g
e reatt /

e




35914

10 TO THE CM
AL QSEF 0

FrEx:

10 X
ey

it

wavet ~

BORE
FT

DISTANCE_FROM WELL

EXHIBIT IX

e R S AP

Geo B -
FR A L




Crele Vall Nead Price g.m‘m
Crulle AfSer PTruckiag, Taxes, Basic 1/8 Royalty .00/vb1

Serrels of Stosk Tamk 011 Besovery Beguired to Pay Benk

Tavestasnt (W0t Goasidering Operating Cost) 36,000 bl
Averegs Birest Opsreting Cost Buring Life $150/mo/well
Yalue of Desovershls Meserves _ ' $108,60C
1ess Bevelogmemt Costs - 78,99

1sss Direst Opeweting Costs -
Prefit %o Operater | $ 23,700 (33§ of
Investasnt )
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Veighted Average Poroeity 1h.2% (Core Data)
¥ater Saturstioa 29.7% (Capillary Pressure Bata)
Teservolr Volwme Pactor 1.377 (Bottom Hole Fluid Semple)
Mesovery Fastor 12,95 (Based on Material Balamce
Caleulstions, Core
Bate Bottom
Semple )
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No. 7-62

A i S RS n»uw«,,r S,

DOCKET:. EXAMINER HEARING - WEDNESDAY, MARCH 7, 1962

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

The following cases will be heard before Daniel S. Nutter, Examiner, or
Elvis A. Utz, as alternate examiner: ;

CASE 2502: 'Application of Sinclair 0il & Gas Company for permission

to directionally drill, Lea County, New Mexico. Applicant,
in the above-styled cause, seeks permission to bottom its
Rosa Shultz Well No. 1 in the Gladiola-Devonian Pool in the
approximate center of the SW/4 SW/4 of Section 18, Township
12 South, Range 38 East, Lea County, New Mexico. Said well
has a surface location 330 feet from the South and West lines
of said Section 18.

;
e e : >
i \\*_“ . : R

CASE 2184: In the matter of the application of Tennessee Gas Transmis- 7/
REOPENED - sion Company for the establishment of 80-acre oil proration j
units in the Totah-Gallup 0Oil Pool, San Juan County, New /
{

‘1
P R T

Case 2184 will be reopened pursuant to Order No. R-1882 to
permit the applicant and other interested parties to appear \ b
s and show cause wny the Totah-Gallup 0il Pool ohould not be ' 3
gg*" developed on 40-acre proration units. I : :

CASE 2503: THIS CASE WILL TE CONTINUED TO A LATER DATE.

, Application of the 0il Conservation Commission, on its own

‘ motion, to consider the establishment of minimum gas allow-

i ables in the Blanco-Mesaverde, Aztec-Pictured Cliffs, Ballard-

| Pictured Cliffs, Fulcher Kutz-Pictured Cliffs, South Blanco-

5 Pictured Cliffs, Tapacito-Pictured Cliffs, and West Kutz-
Pictured Cliffs Gas Pools, San Juan, Rio Arriba and Sandoval
Counties, New Mexico.

irx/




Geo. L. VERITY
JoeEL B. BURR, JR.
WM. J. CooLEy

NORMAN 5. THAYER

Ray B. JONES

VERITY, BURR & COOLEY
3.8 ATTORNEYS AND COUNSELDORS AT LAW
SUITE 152 PETROLEUM CENTER BRILDING
FARMINGTON, NEW MEXICOD

March 5, 1962

New Mexico 0il Conse::vat:.on c::n‘:.ss:.on
P. 0. Box 871
Santa FPe, MNew Mexico

Gentlemen:

Tenneco Oil Company

re: Case No. 2184 - Application of

TELEPHONE 325-1702

Please enter my appearance in the above styled and numbered

cause in behalf of Aztec 0il and Gas Company.

Mr. Kenneth A. Swanson of the Texas Bar will be appearii:g
in behalf of this company in con:unction with me and 1
would appreciate your extending to him all the courtesies

.vof oYy Rar.

Very truly yours,

VERITY, & COOLEY

By
. Geo., L. Verity

GLV:mts
cce: Aztec 0il and Gas

i
H
H
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ECONCMIC ANALYSIS - 40 ACRE DEVELOPMENT
AVERAGE_WELL IN TOTAH GALLUP POOL
Co

AN JUAR COUNTY, WEW MEXI * ( /
17

Average Net gffective Pay (Engr. Committes Bst.) 7.9 fest | 0,4 {’L:JX
Acres » 40 acres ’ | ‘/ﬁ";y /
Reserves, Bbls./ac.-ft. ) 70 l‘}}
Barrels Per Acre 553 '
Barrels Per 40 Acres , 22,161:(‘
Net Reserves To working Interest, Bbls. 19.30.0
value Of letcl.r of 0il, Gross value $1':;75 less

.05 pipsliune gatbhering charge $2.70
Gross Income From Reserves $52.300
Less Taxes At 6.7% (Engr. Committee Est.) $3,500
Less Operating Costs, 3 yrs. at $150/mo . $5,400
Net Incoms From Operations 4 $43,300
Well Cost (EmST- Committee Est.) $52,400
jease & Usll Rauipment c&-t 813,000
Total Well & Lease Equipment Cost | ‘ $65,400
Net Loss on Well ($21,100)

b T A7

BEFORE EXAMINER NUTTER
| %n. cg:wseawxmn CONMISSION
| | : Ze) 13 EXHIBIT NO. :
cAsE NO.__ 22 4 (. 3-7'125

JNORRUVIEEE S




TOTAX GALLUP FPIELD

Tenneco 01l Compeay, Callew 1sase

IEP WATA
N sEoT-1N TR
: PRIR 10 B axp AT 168’ DATUM
IBASE KLY, ATE yor, BS. s
Callew s 9-3-59 13h 1636 #
3-3- 9% 1508
Callew 9 12-1-39 ] 1603 ¢
3-31-60 1L 1560
9-1-60 us 1543
caliow 1 1-3-60 1né 1608 &
- h-$-60 9 150
10-1-60 1558 - -xsée
6-3-6 ™ 133
Callew 12 2-26-60 ™ 63 &
5-3-60 96 15%
Callew 16-19-60 10— --15%8 *
6-h-61 ™ 137
:_ 18-8-61 10— 763
Callev 1Y 18-h-60 ™ 1537 *
§-3-6 1+ 1387
i Callew 15 1-8-62 ™ NS @
eallow 16 3-88-61 & W7y
Callew 17 6-3-61 ™ 1390
callew 18 A-7-6 5 N6 *
. - : 6-h-61 4] 1388

e sitial 3P, well shut i tmmiistaly after peteatial tect.

1BEFORE EXAMINER NUTTER
%CONSERVATION COMMISS}S)N

T2susancdEXHBIT NO. e
case NO.___o2/,

———r TR

mueye Y




COMPARISON OF
PERTINENT RESERVOIR DATA
TOTAH GALLUP AND CHA CHA GALLUP POOLS
SAN JUAN COUNTY, NEW MEXICO

_____________———J—————-_—'

%s Totah Cha Cha
B Gallup © Gallup
%: Field Field
% Original Reservoir Pressure, psig 1623 1560
% Ressrvoir Temperature, oF. 155 158
% Saturation Prassure, psig 1463 1560
% Solution Gas-0il Ratfio, Cu. Ft./Bbl. 615 649 '
i Pormst {on Volume Factor 1.377 1.392 o
Crude Viscosity At Bubble Point
Pressure, <p. 0.470 0.415
Avcragi Crude Gravity, CAPIL , | 41.0 43.0
Producing Mechanism - Solution : Solution
Gas Drive Gas Drive
Average Porosity, % ‘ 14.33 - 15.0
Average Peﬁeahility, Md. 143.2 53.7
] Average Water Saturation, % 20.0 30.0
i Average Nat Pay Thicknass, Ft. ’ 5.2 6.5
Type Accumulation Sand Bar Sand Bar

Y

BEFORE EXAMINER NUTTER ag :
OIL CCNSERVATION COMMISSION |27
| | Fan fim_exuiBiT NO.

cAsE No.__ 212 (3-7:
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BOTTOM HOLE PRESSURE DATA
GALLEGOS CANYON UNIT NO. 92
TOTAH GALLUP OIL POOL

Completion Date : ‘May 1, 1961
Date of Presgure Measurement : VMay 8, 1961
Shut in Time 64 Hours
Bottom Hole Pressure @ + 200 Datum 1535 psig
Original Pressure of Totah Gallup 0il Pool 1623 psig

@ + 200 Datum

Loss of Pressure in Gallegos Canyon Unit 338 psi
No. 92 due to Interference

-

CALCULATION OF PRESSURE INTERFERENCE AREA

Nelrest"Producing Well to Gallegos Canyon 1850 feet
Unit No. 92 at Time of Completiom
(Aztec's Hagood No. 13-G)

Area of Circle with Radius of 1335 feet 246 acres

Area of ?re-lure‘lntcrfefence 246 acres

BEFORE EXAMINER NUTTER!
OIL CONSERVATION COMMISSION |

Fao Am_exvimir NO.__Z .
casE nO.__ 2189 (F7ez) 4

.
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BOTTOM HOLE PRESSURE

DATA

ASPEN FEDERAL NO. 1-

11

ADFEN TLUAEA o m2
TOTAR GALLUP OIL POOL

Completion Date

Date of Pressure Measurement

Shut in Time

Bottow Hole Pressure @ + 200 Datum

Original Pressure of Totah Gallup 01l
Pool @ + 200 Datum

Loss of Pressure in Federal No. 1-11
due to Interference

August 2, 1961
August 5, 1961
72 hours

1337 paig

1623 psig

286 psi

CALCULATION OF PRESSURE INTERFERENCE_AREA

Nearest Producing Well to Federal No. 1-11 1450 feet
at Time of Completion
(Gallegos Canyon Unit No. 99)
Area of Circle with Radius of 1450 feet 151 acres
Area of Pressure Interference 151 acres

BEFORE EXAMINER NUTTER
?u. CCNSERVATION COMMISSION

JAm exueir NO._%
CAsE NO.___ RIZY (37»&Ll
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BEFORE THE oIL CONSBRVAT ION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING

CASE No. 2184
Ord‘r ’0. 3'1832’5

woM, on this 14th Asy of mMarch, 1962, tha Cosmission
: a guorum being prassnt, aeving considered the npywclden. the
Ww.andtnwtiwiszt&w.
: wls.mm.mmunygavwmmw.

2) the oV ted indicates that the
calliup Oil pocl can be efficiently and economically arained
developed on proration .
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DRAFT

JEW/esr

March 8, 1962

- BEFORE-THE- IL CONSERVATION COMMISSION

THE
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION

"COMMISSION OF NEW MEXICO FOR

HE PURPOSE OF CONSIDERING:
1/ CASE No. 2184

Order No. R-_1882-A

PHE MATTER OF THE APPLICATION
OF TENNECO OIL COMPANY FOF THE :
ESTABLISHMENT OF 80-ACRE OIL PRO- 4 -

. RATION UNITS IN THE TOTAH-GALIUP

OIL POOL, SAN JUAN COUNTY, NEW
MEXICO.

ORDER OF THE COMMISSION

BY_THE COMMISSION:

This cause came on for hearing at 9 o‘clock a.m. on
March 7 ‘1962, at Santa Fe, New Mexico, before _Danlel S. Nmutter,
Examiner duly appointed by the 0il Conservation Commission of New
Mexico, hereinafter referred to as the "Commission,™ in accordance
with Rule 1214 of the Commission Rules and Regulations.

NOW, or this_ | day of March , 1962, the Commission,

.~ a quorum being present, having considered the application, the

evidence adduced, and the recommendations of the Examiner,
Daniel S. Nutter . and being fully advised in the premises,

FINDS:

(1) That due public notice having been given as. required by
law, the Commission has jurisdlction of this cause and the subject

matter thereof.

(2) That the evidence presented indicates that the Totah-
Gallup Oil Pool can be efficiently and economically drained and
developed on 80-acre proration units.

(3) That to require development of the subject pool on

40-acre proration units probably would cause the drilling of

unnecessary wells,

(4) That development of the subject pool on 80-acre pro-
ration units will not cause waste,

(5) That the temporary special rules and regulations
promulgated_for the subject pool.by Order No. R-~1882, entered
in Case No. 2184 on February 23,1961, should be made permanent..




Order No. R-1882-A

S A Ak B b o e o K SNt e .

-2-
CASE No. 2184

IT IS THEREFORE ORDERED:

(1) That the temporary rules and regulations pfomulgated
for the Totah—Gailup Oil Pool by Order No. R-1882, entered in
Case ﬁo. 2184 on February 23, 1961, are hereby made permanent. .
(2) That jurisdiction of this cause is retained for the
eﬁtry of such further orders as the Commission(ﬁay deem hecessary.

DONE at Santa Fe, New Mexico, on the day and year herein-
above designated.
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JV APPLICATION OF TENNKSSRE GAS
A

DRAFT
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RSM/esr

February 20, 1961

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. 2184

74’}4 Order No. R- /OCVZ?Z

TRANSMISSION COMPANY FOR THE
PROMULGATION OF SPECIAL RULES

7|7 AND REGUIATIONS GOVERNING THE

TOTAH-GALLUP OIL POOL, SAN
JUAN COUNTY, NEW MEXICO.

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 o'clock a.m. on
February 15, 1961, at Santa Fe, New Mexico, before the Oil Conser-
vation Commission of New Mexico, hereinafter referred to as the

“Cormmission,. "

. - Aa £ hrnarw.
,m?? .on thig 2y © Febronary 1861, thie CTommission,

a quorum being present, havlng considered the testimony presented
and the exhibits received at said hearing, and being fully advised
in the premises,

FINDS:

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

(2) That the applicant, Tennessee Gas Transmission Company,
proposes that sempsExTy special rules and regulations be promul-
gated governing the Totah-Gallup 0il Pool, Township 29 North,
Range 13 West,.luPn, San Juan County, New Mexico, including a
provision for 80-acre oil proration units.

{(3) That the evidence available at this time indicates
that the Gallup reservoir underlying the Totah-Gallup 0il Pool
may be efficiently and economically drained and developed on
80-acre proration units and that it may be uneconomical to
drill wells in said pool on 40-acre proration units.

(4) That the evidence presently available does not
justify permanent 80-acre rules and regulations in the Totah-
Gallup O0il Pool, aad?accordingizla temporary one-year order
should be entered.
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ICASE No. 2184

i

v v AYMAIRTRAAY

| Gallup 0il Pool or in the Gallup formation within one mile of the

b

i
4

:
H

i1
0
1
b
i
1

4
B
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i

i gections in the 80-acre unit.

{ grant an exception to Rule 2 without notice and hearing where an |

W(%)"fThat~“uringMthe“one—y§§IW99119@”}p,wh;ch this order

will be in effect, the applicant should gather all available
information relative to drainage - and recoverable reserves in
the subject pool.
(6) That this case should be heard again =t Comrdession
dering rhe mronfh
: t March, 1962, at which time the
applicant should be prepéred to prove by a preponde;ance of the
evidence wﬁy the subject pool should not be developed on 40—acré
proration units.
IT IS THEREFORE ORDERED:
That temporary special rules and regulations for the Totah-
Gallup Oil Pool, Township 29 North, Range 13 West, NMPM, San Juan

County, New Mexico, are- hereby promulgated as follows, effective

April 1, 1961.

SPECIAL RULES AND REGULATIONS
FOR THE TOTAH-GALLUP OIL POOL

RULE 1. Each well completed or recompleted in the Totah-

Totah-Gallup 0il Pool, and not nearervto nor within thé"limits
of another designéted Gallupvoil pool, _shall be spaced,'drilied,
operated, and prorated in accordance with the Special Rules and
Regulations hereinafter set forth.

RULE 2. Each well completed or recompleted in the Totah-

Gallup 0il Pool shall be located on a unit containing approximatel

b

80 acres, which consists of any two contiguous quarter-quarter
sections of a single governmental quarter section. For purposes
of these Rules, a unit consisting of between 79 and 81 surface
contiguous acres shall be considered a standard unit.

RUIE 3. Each well projected to or completed in the Totah-
Gallup Oilrpool shall be located within 150 feet of the centex of
either quarter-quarter section in the 80-acre unit; provided,.
however, that nothiné contained heréin shall be”construea as pro-

hibiting the drilling of a well on each of the quarter—quarter

RULE 4. For good cause shown, the Secretary-Director may |




ST

Fes

PRIy

AN RIS AN A v

B Y PRI A

SORpR VI

-

=3

CASE No. 2184
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application has been filed in due form, and where the unorthodox

size or shape of the tract is due to a variation in the légal

isubdivision of the United States Public Lands Survey, or where

the following facts exist and the following provisions are
complied with:

(1) The non-standard unit is to conéist of a single
quarter-quarter section or lot.

(2) The non-standard unit consists of not more than
81 acres.

-(3) The entire non-standard unit may reasonably be
presumed to be productive of oil from said pool.

(4) The applicant presents written consent in the form
of waivers from all offest operators.

(5) In lieu of Paragraph 4 of this Rule, the applicant
may furnish proof of the fact that all of the offset operators
were notified of his intent to form such non-standard unit. The
Secretary-Director may appfove the application if, after a period
of 30 days, no such operator has entered an objection to the

formation of the non-standard unit.

RULE 5. The District Supervisor shall have authority to

i{ approve non-standard oil proration units without notice and hear-

ing and without administrative approval by the Secretary-Director
if such unit consists of two lots or tracts comprising less than
79 surface contiguous acres and the non-standard unit is necessi-
tated by a variation in the Uﬁited States Public Lands Survey.

RUIE 6. The allowable assigned to any non-standard pro-
ration unit shall bear the same ratio to a standard allowable in
the Totah-Gallup Oil Pool as the acreage in the non-standard
unit bears to 80 acres.

RULE 7. An 80-acre proration unit (79 through 81 acres) in
the Totah-Gallup Oil Po&l shall be assigned an 80-acre propor-
tional factor of 2.33 for allowable purposes, and in the event
there is more than one well on an 80-acre proration unit., the

operator may prcduce the allowable assigned to the unit from

said wells in any proportion.
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CASE No. 2184

IT 1S FURTHER ORDERED:

;
i
13

That operators who propose to dedicate 80 acres to a well

in the Totah-Gallup Oil Pool must file an amended Commission
Form C-128 with the Aztec District Office of the Commission by

March 15, 1961, in order that the well may be assigned an

g0-acre allowable on the April proration schedule.

IT IS FURTHER ORDERED: ) . ]
sholl b€ HeIrol FGIin ola.rvnj
That this case W onthiy—henrs
She rmonth i
March, 1962, at which time the applicant

shall appear and show cause why the Totah-Gallup Oil Pool should

not be developed on 40-acre proration units.

~

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