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BEFORE THE
OIL CONSERVATION COMMISSION
Santa Fe, New Mexico

June 21, 1954

IN THE MATTER OF:

(Consolidated with Case 330-A) The first case is Case No.
derived from Stanolind 0il and Gas Company's 330 &
application for the amendment of Order R-110 re- 330-4A

lating to the Blanco-Mesaverde Pool, San Juan and
Rio Arriba Counties, New Mexico.

CASE 330-A is concerned with the application of the
Commission upon its own motion to consider an order
promulgating rules and regulations for the Blanco-
Mesaverde Gas Pool; Matters to be considered include
gas pool delineation and definition, gas proration,
gag well spacing, gas proration units, and related
matters.

B o s L L e

BEFORE: Edwin L. Mechem, Governor
B. S. Walker, Commissioner of Public Lands
R. R. Spurrier, 0.C.C. Secretary and Executive Director

TRANSCRIPT OF PROCEEDINGS

MR} SPURRIER: The meeting will come to order, please. The

first case on the docket this morning is Case 330 which you will
note is consolidated with Case 330-A. Stanolind is the applicant.
I presume they will testify first.

MR. SMITH: May it please the Commission, we have already
put into the record all the testimony that we care to put in at thj
particular time. We have already stated our position and we would
like to reaffirm it in so far as the proration rules are ncerned|
It appears now that prorationing is in order as we anticipated
when we first filed our application. Under the circumstances, we
are prepared now to stand back and let some of the other operators
and purchasers in the field take up the proceedings.

MR. SPURRIER: I have got a list. I would like to know--~

LS
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MR. KELLAHIN: (Interrupting) At this time, Hancock does
not desire to put on any testimony.

MR. SPURRIER: We have Pubco, Mr. Kel®her..

MR. KELEHER:: Would it be possible, in view of the fact,
in view of the Ehbgﬁgid;li@w;rthey have the opposite side of it, td
put Phillips on next and follow immediately?

MR. SPURRIER: I think it would be possible.

MR. FOSTER: I don't know whether it is or not. I think
that some of these other pfoponents of this matter would do very
well to lead off first., I dont't know why it should all be reserved
for rebuttal.

MR. SELINGER: Mr. Spurrier, we will be willing to start off]
the ball, -

MR, SPURRIER: Thank you, George.

Jdo D. COOPER

the witness, having been first duly sworn, testified as follows:

DIRECT EXAMINATION

By: MR. SELINGER:

State your name? A J. D. Cooper,
You are associaﬁed with what compahy?

Skelly 0il Company. |

In what capacity?

- O > O O

As a petroleum eﬁgineer.}

Q Mr; Cooper, have you heretofore testified before the New
Mexico Oil Conservation Commission as an engineer?

A I have. |

Q Are you familiar with the Blanco Field, particularly the

Mesaverde Reservoir?
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A I am familiar with it to the extent that I have made a
study regarding allowables under different formulas,

Q You have made an investigation of the factors with respect
to this field and this pool in preparation for this hearing?

A That is correct. ‘

Q You have also had a number of exhibits made under your supe
vision?

A | That is correct.

Q Are you familiar with the Skelly Oil Company!s interest in
this field in so far as the records are concerned?

A Do you mean the land that we own? '

Q The wells and lands, yes, sir. .

A As to the wells that we now have or have an interest in,
yeso. As to the undrilled acreage only generally or vaguely.

MR, SELINGER: Are there any further qualifying questions
of this witness from anybody?
MR. SPURRIER: Proceéd.

Q Mr. Cooper, I will direct your attention to Skelly Exhibit
1, which is the left hand map of the three maps on the wall, Will
you explain to the Commission what that map is and the coloring?

A When we began to gather information to make a study of the
allowable formulas, we went to the Commission's files and gathered
what data we could obtain there. On 355 wells we gathered infor-
mation as to deliverability and this yellow color indicates the
355 wells in the Blanco-Mesaverde Pool.

Q There are in excess of 700 wells, however, in the field?

A That is correct.

r—

Q At the time that you were working on thig matter, the Com-
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mission's records Indicated the information on approximately 355
wells? A That is right.

Q You not only assembled the deliverability figures but also
the pressure figures, is that correct?

A We took from the records the éhut—in pressure which was
determined at the same time the deliverability test was taken.

Q Also on Exhibit 1, Skelly Exhibit 1, there is an outline
in black or blue. What is that area outlined?

A That outlines the limits of the Blanco-Mesaverde Field.

Q There are pencil figures which the Commission may not be
able to see along side of each of the wells indicated on the yellow
area. What are those pencilled figures?

A The upper figure is the shut-in well head pressure. The
lower figure is the wellvdeliverability as reported to the Commission.

Q You obtained that information from the Conservation Com-
mission's records?

A That is c&rrect.

Q Directing your attention to Skelly Exhibit 2, which is the
middle map on the wall, will you indicate to the Commission what
that shows?

A Weil, it shows the distribution of the well deliverability
with a color code. We split the deliverability range into six colons
and colored the half section enclosing the well in the color corres-
ponding to its deliverability.

Q The explanation of that, that doesn't necessarily indicate
the 320 acre unit assigned to that well, but indicates 320 acres to

each well on a density basis?

A It indicates the south half of the section to each well is
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what we cblored fore.

Q It may be that the 320 acres may run north and south rather

than east and west but you have followed a general practice of
using the south half and north half of each section?

A That is righte. ’

Q But at any rate, it is on the basis of 320 acres to each
well? A Yes.

Q The low is indicated in yellow?

A The low is in yellow, that ranges from O to 100 MCF per day
The pink is from 101 to 300 MCF, the blue from 300 to 700, the red
from 700 to 1000, the gray from 1000 to 5000, and the green is over
5000,

Q From the looks of that Exhibit 2, is there any apparent
correlation between the deliverability and the location of the well
in the field?

A Appafently not, There is a general grouping of the extreme
high deliverability wells in the area of Sections, Townships 30, 31
North, Range 9 West. Also there is one stickihg out of here like a
sore thumb, however, if you look at the offset wells to these high
deliverabilities, for example, in Township 30 North, 9 West in the
North East Quarter of Section 21, there is a well with a deliverabi
of 17,840 MCF per day.

Q Point that well out on the map.
That is this well here.

Is that the highest deliverability?
That is the highest. |
Of the 355 so far?

]

1y

lity

> O B O b

Of the 355, The five wells surrounding that well have de-
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liverabilities as follows: in the South West quarter of Section 21,

454 MCF per day; in the North East Quarter of 20, 1,208 MCF per day

in the Sowt h West quarter of 22, 2,860 MCF per day; in the South West
quarter of 15, 2,925 and in the South West quarter of 16, 418 MCF
per day. There is a ratio there of maximum to minimum of 42.7 to 1.

Q In other words, the maximum of that well in Section 21 of
17,840 cubic feet as compared to a low in Section 16 of 418 cubic
feet is 42,77

A That’is corrects That follows ‘not.only  for the extremely
high wells as an example in 31 North and 10 West in Section 22, in
Section 21, I beg your pardon, but Section 22 is a well that,we havle
it circleds In Section 22, in the South West quarter the delivera-
| bility there 986. The diagonal South West offset which isthe North
West quarter of it has 425. The diagonal South East has a deliverabilit;
of 180, the direct East offset in Section 23 has a deliverability
of 1,043 and the other well in the same Section in the North East
quarter of 22 has a deliverability of 1,982,

Q Is that deliverability or pressure?

A That is deliverability. 1In Sectioﬁ 21 of the South West
quarter, of the well has a deliverability of 4,749, there is a range
from 47 to 4,749 in this cycle of wells.

Q So, that the:range of the well in Section 21 of 4,749,000
cubic feet of gas as compared to the well in Section 27 of 180,000
cubic feet is‘avratio of approximately 26 and a half times?

A That is right. | ‘_

Q Is that correct? - A Yes, that is correct,

_Q Will you lodk aﬁ Skelly Exhibit 3 which is the map on the

extreme right of the three maps on the walle Will you indicate to
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the Commission whatthat map is?
A It is a color code on surface shut-in pressure. The pres-

sures began at 500 pounds and extended through the 1,100 pound rang
pletely for pressure contours there are too many wells in between

pressure and it shows a distribution throughout the field that then
is a fairly, at least uniform pressure. There are some anomalies

but it is fairly uniform.

pressure?
A We averaged the pressure of the 355 wells and came out 967.

That is an arithmetic average pressure and that orange rangesfrom

made up under your supervision? A Yes.

tion Commission records?
A That is right.
MR. SELINGER: We would like to offer into evidence the
Skelly Exhibits 1, 2, and 3. |
MR. SPURRIER: Without objections they will be admitted.
Q Now, Mr, Cooper, have you'had occasion to make additional
Exhibits indicating the exhaustive nature of your study?
A Yes, I have made other exhibits. |

(Marked Skelly's Exhibits 3, throug
8, for identification.)

MR. SELINGER: I might explain to the Commission at this

and they are coded in 100 pound increments. The Exhibit is not co&-
there and about all it shows,nthe ornnge, color is the average field

e

Q The orange color on that map, does that indicate the average

Q It is based on the information secured from the 0il Conserva-

e

900 to 1,000 pounds so the average pressure falls in the orange zone.

Q Are these three Exhibits among the Exhibits that you have had

o

' . /s
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the testimony and Exhibits more closely than if they were in the

dark as to what our position was. We have always adhered to the time

honored policy of this Commission since the establishment of pro-

ration in 1953, of utilizing formula of 100 percent acreage in

both the oil and gas proration. We are still agreeable and acceptable

to continuation of such a formula., However, we feel that if the
Commission deviates from 100 percent acreage in gas allocation that
our recommendation for a formula is 100 percent acreage times pres-
sure, and for that reason, we want to make that explanation now and
all our subsequent Exhibits will go toward that view,
Q Mr. Cooper, I will call your attention to Skelly's Exhibit
Le Was that Exhibit made under your supervision?
A It was. |
'Q Where was the information that is indicated on that Exhibit
taken from?
A Thé information used in the calculation was taken from the
0il Conservation Commissiont's records.
MR. SPURRIER: When?
A At the time of the iast hearing on this matter.
MR. SELINGER: It was taken in or about the middle of May,
onr or about May 1l6th.
Q What does that Exhibit show with respect to the information
indicated on that which you have secured from the 0il Conservation

Commission records?

A This Exhibit is a tabulation of the 355 wells. We tabulatep

them by 3ection, Township and Range because that was the way the

information was tabulated in the files. The columns across the

page are Township and Range Section:s, quarter sections where the we

N1

ADA DEARNLEY & ASSOCIATES
STENOTYPE REPORTERS
ROOM 105-106-107 EL CORTEZ BLDG.
" PHONES 7-9645 AND 5-95486
ALBUQUERQUE, NEW MEXICO



11

is located, the operator, the well number, the lease, and the well
capacity. We took, to determine well capacity, production history
for 1953 where it was available on these wells. We also took the
deliverability. We multiplied the deliverability by 30 and where
that was larger than any production, any one mantht's production
from the well in 1953, we used 30 times deliverability as the well
capacity. Where the previous history of the well in 1953 indicated
it could produce in excess of what the doliverabiliﬁy}éﬁig it, we
used the past producing history. We have indicaﬁed by an asterick

those wells in which deliverability was the controlling factor in

determining eapacitye.

Q Those wells that don't show that asterick, you used the pre-

vious production history, is that correct?

A Previous production history, that.is correct, In a few
cases we had no history for 1953, so we went into the records and u
1954.

Q They: are in rare instances three or four at the most?

A Three or four at the most, rare instances. |

Q What does the next column show?

A The next three columns are a gfoup, a calculation of the
allowable based on a 75 percent deliverability times acreage plus
25 percent acreage formula. The first column is the deliverability
of the well as was taken from the Commission's records. The middle
column is headed Theoretical Allowable, by that we mean the allow-
able of that well if all the wells could make their allowable.

Q That is the allowable under the allocation formula of 7532293

A That is correct., We then calculated an adjusted allowable

by determining which wells had a capacity less than their theoretic

sed
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allowable subtracting that amount from the total nomination and re<+
allocating the remaining nomination. We followed that process ,
repeated that process until all wells would make their allowable.
Those which we designated as limited wells, wells whose allowable
was greater than their capacity are marked with a cross hatche

Q So, that your theoretical allowable is the allowable for
each and every well under the formula, regardless of whether they
were able to make it or not?

A That is corfect. |

Q You adjusted it downward in the actual pracﬁice of proration
of giving the limited wells their capacity and prorating the balande
to the proratable wells?

A That is correct.

BV]

Q That is the allocation under that formula for all 355 wellsf
A Yes, |
Q@ You have similarly followed that process in the 5-50,a five

percent acréage times deliverabilities times 50 percent acreage

[

formula and also the formula which you have recommended, 100 percen
acreage times pressure? |

A That is correcﬁ.

Q You have done that under both allocation:formulas for all
355 wells?

A Fér all three allocation formulas in all 355 wells.

Q Mr., Cooper, I will call your attention to what has been
désignated as Skelly's Exhibit 5 and ask whether or not you had that
Exhibit made under yéur supervision?

A Yes, sir. |

Q Where was that information secured?
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A This informétion was secured the same place as the resﬁ of
the information weé have presented, from the Commission.files. .

Q At the time your computations were made on or about the
16th day of May?

A At the ﬁime they began, which was on or about the l6th day
of May. | | |

Q What does that Exhibit disclose?

A It disdloses the same information as Exhibit 4 except we have

removed the column showing deliverability and shut-in pressure and
theoretical allowable. It is a straight comparison of adjusted
allowables under the three formulas.

Q It is an allowable for each of the 355 wells under the 75|
350y 50.and your recommended plan of acreége times pressure?

A That is correct. ‘ ;

Q It compares the allowables of all the wells under each of
those three plansg?

A TYes. The'same symbols, well capacity is on there and the
same symbol is used to indicate a capacity defined by deliverabilit
and the cross hatch is used to indicate limited wells.

Q Now, Mr. Cooper, have you determined the minimum allowable
and the maximum allowable for prorated wells under each plan?

A TYes. ﬁ |

Q Calling your attention and referring you entirely now to
the 75 - 25, the first formula under the Exhibit, what is the minim
allowable for a prorated well under that plan? |

A I think first, we should explain that'this Exhibit is based
on a total allowable of 6,860,000 MCF per month. That is 6,860,000

25,

y

um

MCE per monthe.
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Q Or 6,860,0005000,
A (thtinu@hé)a% We arrived at that figure by taking the
sum of the average hroduction of each well for 1953 and adding all

those up and that is the figure that we got.

Q@ That is the field production and allowable and nomlnatlons

secured,
that you/oased on actual production during the year, 1953, with

the exception of the three or four instances where you had to use
the 1954 figures? |

A That is éorrect. We took the average well production for
1953 per month. 7

Q@ On that basis, what is the minimum allowable for proratablé
well under that first formula of 75, 25?

A The minimum allowable is 6,983 MCF per month or 233 MCF
per day, _

Q Under that basis what is the maximum allowable for proratal
well under that first plan of 75z 257 |

A 233,878 MCF per month or‘7,7§6 MCF per day. This is a
maximum to minimum ratio of 33.3 to 1.

Q In other words, that first formula of 75,-25 the maximum
well would get over 30 percent, .30 times more than the allowable
of the minimum well? | |

A On the prorétable wells,-yeé.“

Q On a proratéble well? A .Yes.

Q What is the minimum éllowable for a proratable well under
the last plan indicated on the Exhibit which is the 504 50?

A The minimﬁm allowable under the 50 D x A plus 50 A is
13,996 MCF per month or 466.5 MCF per day.

Q That is approximately 466,000 cubic feet a day?

le
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A That is right.

Q On that basis, what is the maximum allowable for a proratal
well under that formula?

A 155,094 MCF per month or 5,169.4 MCF per day. That is a
mﬁximum to minimum ratio of 1ll.l to l.

Q What is the minimum allowable for a proratable well under
the allocétion‘formula that you are recommending to this Commission
of pressure times acreage?

A 16,700 MCF per month or 556.7 MCF per daye
That is approximately 556,000 cubic feet of gas a day?
That is right. |

O P O

What is the maximum allowancg for a prorated well under
your recommended plaﬁ for pressuré times acreage?
30,721 MCF per month or 1,024 MCF per day.

What is that a variation from?

» O >

This is a maximum to-minimuﬁ 6f 1.84 to 1,

Q Under your allocation férmula, the difference between the
highest allowable well and the lowest allowable.well is less than
two times? | v

L For proratable wells?

- Q For proratable wells;\_It was in excess of 30 times under
the 75,25 and in excess of 1l times under the 50,- 507 |

A That is correct. Incidentally, this total nomination is
eqﬁivalent to 644 MCF per day per well if all wells had the same
‘allowable,

Q Under the one hundred percent acreage?

A Ye§.

) le

Ls

Q Based on 320 acres? , A Yes, sir.
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Q Having studied these three plans as evidenced by your Exhibits
4 and 5, will you relate to the Commission your reasons why you
favor an allocation formula of preséure times acreage as compared
to the other two?

A As a preiude, I would like to explainithat pressure, by
pressure times acreage, I intend to mean bottom hole pressﬁre times
acreage. To me an allocation formula should be based as néarly as
possible upon the relative reserve between wells. Decline curve
extrapolation to bottom hole pressure vérayscumulative production ig
generally accepted as a very accuratge method,df determining gas
reserve, I feel that this principle can be applied between wells
in the same field in a proration formula and that such a formula
will be more directly related to individual well: gas reserve than
either of the two deliverability formﬁlas. As an example, if two
wells started with equal bottom hole pressures But uneéual reserve
they will receive the same allowable on the first proration schedule,
However, assuming both wells'produce this allowable, the well with
the smaller reserve will have a greater pressure decline and will
| consequently receiﬁe a relatively smaller ailowable for the pro-
ration period following the next pressure survey; This adjustment
will be continuous between all the wells in the field throughout the
life of the field. ‘

Q Mr., Cooper, you have secured the results of the deliverability
tests from information gafnered from the Commission's records, will
you indicate to the Commission what range of delivefabilities you
found? | '

A' We found deliverabilities reported from 32 MCF per day to
17,840 MCF per day, a ratio of 557 to 1l.
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Q In other words, the ratio of the highest to the lowest,
which is Lu‘approximately 550 timeg?

A Yes.

Q In your opinion, as an engineer is the reserve variations
between these wells as great as indicated by the range, such range

in deliverability?

A Well, it is entirely possible for such a variation to occur.

Especially since we have edge wells in any field and:the reserve
ratio between edge wells and fat field wells could easily be as
great as a 557 to 1. However, under those conditions I dontt
believe the edge well would be a proratable well, it would be more
likely to be a limited well.

@ You mean wunder any of the plans, iﬁ would most likely be
a minimum wéll? |

A Yes, further on the same point, if you refer back to Exhibi
2, in the examples which we set out there in Section 15, 16, 20, 21,
22, Township 30 N, Range 9 West, this was a range of deliverability
between offset wells of 42 to 1. It is my opinion that the differen
in reserve between these offgset wells will not approach 42.

Q Do you_find}similar instances in the field?

A There are ingtances, dll»you have to do is'look for them,

Q Mr. Cooper, do you, of your own knowledge know of other
fields, other gas fields that are prorated under the acreage times
pressure? '

A fes, sir,

Q Mr. Cooper, I will hand you what has been marked as Skelly's
Exhibit 6 and ask you to state what that is?

A  Exhibit 6 is a tabulation of every 10th well on Exhibit &4

t

ce
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and 5, a total of 36 wells, since we began with the first well, it
shows the effect of different nominations on the allowable under
the recommended pressure times acreage plan.

Q 1In other words, you have taken the wells in Exhibits 4 and
5 and taken every 10th well?

A Yes. |

Q Starting with the first well, No., 1?

A That is correct, '

- 'he red line on the Exhibit indicates the demarcation be-

tween prorated wells and limited wells, the wells above the red line

are limited, the wells below are prorated?

.. The first column,to make this calculation, I assume this
was a 36 well field with pressures on the wells as indicated. The
first column is based on the total nominations of 270,000 MCF per
month or 250 MCF per well per day. The second column is 540 MCF
per month or 500,000 MCF per well per day. The third is 810,000
or 750 MCF per well per day and the fourth is the well capacity as
we determined it on Exhibit 4 and 5.

You will note from the way the nominations increased the
number of wells which are limited, increases in like manner, Until
you reach the ultimate capacity of the field and you, in effect,
have no proration. We think that with this type formula, no minimu
allowable or maximum allowable would be necessary. Ip fact, that
a limitation such as that would probably be undesirable because on
a reduced market the maximum number of wells bear the brunt of pro-
ration and this is as it should be.

Conversely, with the increasing market, increasing as it

ater

does across this Exhibit, only those wells with better and then gre
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and then exceptional producing ability are prorated until the field
capacity is reached and there is no proration.

Q Under this Exhibit, the way the plan works of acreage timeg
pressure on a restricted market, more wells participate in bearing
the brunt of the limited market?

A That is correct. |

Q And as you have an expanding market, only the better wells
gradually are prorated and gradually more and more of the medium

size wells are dropped from proration?

A That is correct. This is possibly further better illustrated

on the next Exhibit.,.
Q Exhibit 77
MR, SPURRiER: Cén we take a short break?
MR. SELINGER: Yes, sir. |
(RECESS)
MR. SPURRIER: Mr. Selinger.
Q Mr. Cooper, referring to Skelly's Exhibit No. 6, that is

the allowables under the various market‘demands as you have indicated

under the recommended formula of acreage times pressure, is that
correct?

A 'That is correct.

Q Again referring back to Exhibits 4 and 5, with respect to
the pressure information indicated on there, will you please tell
the Commission where that information was secured?

A The pressure information on those Exhibité was taken from
the Commission's records at the same time we obtained the deliverab|

information and that pressure represents the shut-in in casinghead

ility

pressure or shut-in well head pressure taken at the close of the
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deliverability test.

Q As required now by the existing rules of the Commission?

A That is right.

Q Now, you were going tc refer to Skelly's Exhibit 7, which
is now on the wall, will you further explain that Exhibit?

A Exhibit 7 is based on a hypothetical 20 well field with
assumed equal bottom hole pressures and equal acreage per well and
well capacity as shown on the Exhibit. This curve was drawn to
demonstrate changing of nomination on individual well allowable,

Q Wili you explain the side and the bottom so that we can

follow it?

4 Along the vertical scale of the Exhibit, the well allowable

is plotted and along the base of the Exhibit, the total nomination,
Q That is the total allowable for the field?
>A For the field, that is correct. Now, reading the Exhibit
across, you notice, no nominations up to a nomination of 100,000 MG
a month and this is per month, all the wells are prorated at 5,000
MCF per month.

Q A1l the wells in the field of 355 wells--

A (Interrupting) No, all the 20 wells.
Q That you have used?
A Are prorated. As the nominations increased from 100,000 tg

400,000, we drop from proration 9 wells and 1) wells remain prorate

Those wells have an allowable of 26,455 MCF a month, all the same
allowable, the other wells have greater capacity. As the nominatig

then increases to 800,000 MCF per month, only the wells with the
capacity in excess of the allowable as shown here which is 94,000 M

per month are prorated, that is 4 wells prorated and 16 limited. W
you reach the end, none of the wells are prorated, and 16 limited.

F

d.

n

ICF

hen

When _you reach the end, none of the wells are prorated

Pt =y
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that is the field capacity. We feel that by looking at this Ex-
hibit, you can see that as the nominations increase the wells, the
smaller capacity wells become limited. They are entitled to this
allowable and they are given an opportunity to make that allowable.
It is only until they’fail to make it then the allowable is proratdd
among the wells who have additional ecapacity.

Q Under that formula thén, the market demand for the field is
taken care of if dome of the wells fail to make their assigned
allowable, the balance is thrown back into the proratable wells?

A That is right. This curve, if you look at the decreasiﬁg
nomination, that as the nominations in the field fall, more and
more wells, the poorer class of wells come under proration so that
in a time of very low nominations, the greatest number of wells
would be prorated or all the wells would be bearing the brunt of
proration.

Q Then, in an unusual restricted or hard ship time, more wells
participate in bearing the brunt of the restricted market, is that
correct? |

A ’That is correcte.

Q@ And conversely in a more favorable expanding market, why
more and more wells are permitted to capacity and the better wells
are solely prorated?

A That is corfect,

Q Under this formula then, all the wells are given an opportuhity
to produce their share of the gas, is that correct?

A All the wells are given an opportunity to broduce their

share of the gas market based on the relative reserve.

Q@ Mr. Cooper, I asked you before whether or not you had any
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experience with respect to a formula which you‘have recommended

to this Commission for proration of gas in the Blanco-~Mesaverde
Field in San Juan County in the event the Commission deviates from
the 100 percent acreage. You stated that you did. I call your
attention to what has been marked as Skelly's Exhibit No. 8. Does
that indicate the allocation formulas of a great many, if not all
of the gas fields in the State of Texas?

A Of the gas fields carried on thé non-associated gas :schedules.,

Q Will you_explain that Exhibit to the Commission with re-
spect to the number of gas fields that are prorated under the various
plans using whatever factors are applicable?

A Page 3 of the Exhibit is a summary'df the formulas used in
Texas. I have divided this into formulas,’whichj?gimulas that use
only acreage and well factors and of the 125 total gas fields 44
use"either.straight acreage or acreage and well. In a field where
all units are the same size or essentially the same size that amounts
to a straight acreage formula. In the state of Texas, there are 44
gas fields using acres times bottom hole pressure as the proration
formula., There are two gas fields which use one half acres time
bottom hole pressure plﬁs one half well. There are six fields which
use two-thirds acres times bottom hole pressure plus oﬁe-third welll,.
There are four fields which use one~third bottom hole pressure and
two-thirds acres., A total of 57 fields which utilize either acres
times pressure or acres time pressure to some extent modified by
well. ,

There are also four fields which use acres time rock preésure
or shut-in surface pressure and three fields which use two-thirds

acres times rock pressure and one-third well. Seven fields, if you
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add the two pressures together, that is a total of 64 fields. Thelre

are & fields using potential in the deliverability formula. Two usg

one half potential and one half acres. One uses one-fourth potentfial

and three-fourths acres times rock pressure. Four fields use one-

third potential and two-thirds acres times rock pressure. One field

one quarter potential, one-half acres and one quarter well. There

are six fields which have deliverability in their formula. There

are two fields which use state acres time deliverability. Two fields

which use one~half deliverability and one-half acres times rock pres-

sure. One field one-third deliverability, two-thirds acres times
bottom hole pressure and one field with one fourth deliverability,

one-half acres times rock pressure, and one-fourth per well, Therg

W

are also three fields which use acre feet in their formulas.

The comparison there is acres times bottom hole pressure
of'45 fields, and acres times bottom hole pressure in a total of 64
fields which is compared with six fields which use deliverability.

Q So, you have a total of 125 fields that you have looked as

to its allocation formula, Jjust to the State of Texas, at least half

use the pressure factor? A Yes.

Q And only six fields use deliverability in a portion of the
factor, either from 100 percent on down?

A That is correct. As a further insight, of course, the one
field which comeé to everybody's mind in Texas which uses acreage
times deliverability is Texas Hugoton., The comparable field in
Texas which uses acres times bottom hole pressure is Carthage. We
are the largest operator in the Carthage field.

@ We are the operator of the largest number of oil and gas

wells in the field?
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A That is right. To give you some idea of the relative size
of fheéé fields, I obtained production from March, 1954 from the
Carthage Field from an Oklahoma Hugoton and Kansas Hugoton and I
took the allowable from Texas Hugoton because I couldn't get the
production. The Texas Hugoton had an allowable of 15,754,640 MCF,
The Carthage produced 29,802,335 MCF; that is almost twice as much
as Texas Hugoton. The comparison between Carthage and Oklahoma
Hugoton is 1.66 times, it is 80 percent as large as Kansas Hugoton
or it is half as large or 4O percent as large as all three Hugoton
Fields put together.

Q In all three states? A In all three states.

Q Now, Mr. Cooper, have you had occasion to study the existin
rules and have made modifications in the existing rules to take
care of your recommended allocation formula of acreage times pressu

A We have taken the present existing rules and modified them
to include the acres times pressure allocation formula.

Q In drawing up these proposed rules for the Blanco-Mesaverde
Field in San Juan and Rio Arriba Counties, New Mexico, you have
followed the existing rules with the deletion of deliverability
and addition of a new Section 4 and 5 with respect to allocation
following your present proposed program?

A That is correct.

Q Mr.ACooper, in allocating gas, it is quite evident, is it
not; that it is almost impossible'where you have limited wells to
attempt to fulfill your market demand on a daily or even a monthly
basis, isAthat cgrrect?

A Well, if you mean a dailey nomination basis.

Q Yes.

re?
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A I think that is essentially true. I understand the pipe-
lines want allonger nominating period. They want to nominate for
a longer period to allow, they want to nominate for a longer perioo
because they make long range forecast.

Q In line with the existing statutes of the Commission and
in line with the desires of the purchasers to follow proration peri
for stability purposes, does not your rules provide for a section
which would insure such a thi ng?

A Tt provides a six months proration period.

Q In Section 5 of your proposed rules, you advocate the pro-
ration period and the assignment and consideration of underproducti]
and overproduction on a six months period?

A That is correct.

Q With balancing dates?

A Yes, sir.

Q With that provision in your proposed rules, it would be

market demand for the proration period?
A I believe so,yes.

Q You have also in attempting to comply with the recommended

tion§ is that correct?
A That is correct.
Q@  As the rules are now written, it provides for a semi-annual

pressure determination, you are continuing such a practice?
A TYes.

Q The dates of such semi-annual pressure determination is lef

ods

on

possible, would it not for the purchasers to fulfilltheir non-desirble

allocation formula made provision in Section 4 for pressure determina-

t

blank depending upon the desires of the Commission?
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A That is correct.

MR.SELINGER: We would like to offer in evidence, Skellyt's
Exhibits 4 to 9, all inclusive.
MR. SPURRIER: Without objections they will be admitted.

@ Mr. Cooper, in concluding, therefore, I want to ask you just
a general Mother Hubbard question. In your opinion, do you believe
that the allocation formula that you have recommended of one hundred
percent acreage times pressure would more nearly approach the re-
serves under the various tracts as required under the statute than
any other allocapion formula?

A As the field is produced, I believe so, yes.

Q@ I want to read you this provision and ask you not for your
legal interpretation but whether or not your recommended allocation
formula will do what is required under the statute? That is the
rules and regulations or orders of the Commission shall so far as it
is practicable to do so afford to the owner of each property in a
pool the opportunity to produce his jﬁst and equitable share of the
oil or gas or both in the pool being an amount so far as can be
practicably determined and so far as such can be practicably obtained
without waste, substantially in the proportion that the quantity of
the recoverable o0il or gas or both under such property bears to the
total recoverable oil or gas or both in the pool and for this pur-
pose to his just and equitable share of the reservoir energy. Do
you believe that your allocation formula will more nearly approach
that objective than,for example, the ﬁwo comparitive formulas?

A I do. |

MR. SELINGER: I believe that is all.
MR. SPURRIER: Anyone have a question of Mr., Cooper?

ADA DEARNLEY & ASSOCIATES
STENOTYPE REPORTERS
ROOM 108-106-107 EL CORTEZ BLDG.
PHONES 7-9645 AND 3-9546
ALBUQUERQUE, NEW MEXICO



27

MR. TURNER: Does the Commission wish to cross examine each
witness or do you wish to finish direct and then go to cross?
MR. SPURRIER: Each witness.
CROSS EXAMINATION

By: MR. TURNER:

Q@ I would like\to ask a few questions. Mr. Cooper, what is
your title with Skelly 0il Company?
A I am a petroleum engineer.
Q Are you in charge of the petroleum engineering department
| with Skelly?
A No, sir, I am not.
Q Who is in charge of that department?
A Our Chief Engineer is Mr. W. P. Whitmore. Our executive Vi
President is Mr. J. S. Freeman.
Q Were you assigned to make a study of the Blanco Field?
A I did this work.
Q@ When were you assigned to do that work, Mr. Cooper?
A That came just prior to the last May 16th hearing.>}
MR. SELINGER: I assigned him to do that work.
MR, SPURRIER: The qﬁestion was when?
MR. SELINGER: May 16, 1954.
Q That is roughly six weeks ago that you began your study of
the Blanco Field?
4 That is correct.
Q Have you been out in the field there during that six weeks
period?
A No, I haven't been out.

Q You made an office study at the Skelly Office in Oklahoma?

ce~
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In Tulsa, yes, éir.

Where did you get these logs that you studied?
I didntt have any logs.

‘You didn't have any well logs?

No, sir.

What data did you study?

The .data reported to the Commission,

What was that?

The data reported to the Commission.

By whom?

By the operators.

@b@b@b@b@b@bi

You mean you get a transcript of the record?

e

No, sir, I understand that the Commissiont's files are open
to anyone who wants to go in and look at them.

Q@ I want to get for the record, I am not questioning that.
We are entitled to know what you studied and the basis on which you
arrived at this opinion.

A The basis for this opinion is an engineering fundamental to
me.,

Q We understand what your thoughts on it are, but there is
some little difference ih opinion.

MR. SELINGER: Are you asking about the factual data or
are you asking about his opinion, are you talking about the data
he secured?

‘ MR; TURNER: I think this Commission is entitled to know
whether he is an expert on the Blanco Field or whether he has made
a superficial check on it.

MR. SELINGER: 7You sat through the presentation of direct
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testimony and in each instance the witness testified from what

data all these exhibits were taken from. I was very careful in

every Exhibit to put that prefix on so there wouldn't be any question

about it.
| MR. TURNER: I may have misunderstood him.

MR. SELINGER: You misunderstood him eight times then.

MR. TURNER: Maybe so. I would like for him to tell us
again if there is not any secret about it as to exactly the data
he used in making these computations,

MR. SELINGER: These Exhibits?

MR. TURNER: Yes.

MR. SELINGER: All right, repeat them, Mr. Cooper.

A T used the data from the Commissiont's files showing well
deliﬁerability tests which.Iand one oﬁher engineer copied in Santa
Fe last month,

Q I éee. Those were the only‘records that you considered?

A  Those were all I thought necessary.

@ So, you took well deliverability data from the Commissionts
files and it was on the basis of that information that you have
arrived at the concluSipn that you have given here today?

A No, sir. That conclusion again, is based on engineering
principles,

Q It is on your judgment as a petroleum engineer of what that
| shows?

A No, sir, the formula that I propoSed is on my Jjudgment as
an equitable formula based~upon reserve as nearly as possible.

Q@ How many wells does the Skelly 0il Company have in the

Blanco Fields?
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A As operator or as an interest owner?

Q Well, you might tell us if there are two categories, you
might give us both of them? -

A I find two which we operate.

@ You Sperate two wells in the field?

A In the field, yes, sir. In the Blanco-Mesaverde. 12, I
believe if I counted correctly, which others operate and we own an
interest therein.

Q@ Are those wells in which your Company has a partial interest
or undivided interest, the 12 that you have mentioned?
MR. SELINGER: You mean the working interest?
MR. TURNER“: Yes.

Which 12, we own a working interest in 12 wells as I counted.

You own the entire or partial?

N > IS

Partial working interest.

Q Could you tell us what‘peréentage of those wells that the
Skelly 0il Company owns?

A I couldn't tell you that., \ |
MR. SELINGER: I don't think this information is very perti;

nent.,

MR. TURNER: If we didn't have a single well, we are entitle
to know the factual basis.

MR. SELINGER: I think you are wasting a lot of time with
unnecessary information.

MR. TURNER: We want to show--

MR, SELINGER: (Interrupting) Go ahead, you can go far a
field, |

MR. TURNER: We would like to show that he has two wells and
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a small interest in some others.
MR. SELINGER: And some undrilled acreage and drilling somg
wells now.
MR. TURNER: We will get into that.
How much undrilled acreage does Skelly have in the area?
I do not know.
Could you approximate it?
I could give you a guess of about 20,000 acres.
In the Blanco Field?
I do not know in that area.
Well, the area?

The field has been extended about 12 times.,

o O o O = O = O

You have dfawn the outlines of the field up here on these
maps, how many acres would you say you have within the outlines of
the field as you have shown it to be?

A I do not know.

Q You don't know. Have you made any study of the reservoir
conditions in the Blanco Field?

A I have read some of thé literature published in the varioug
trade journals and that has been the extent.

Q You have picked up a magazine and read it from time to timg
about the Blanco Field? A Yes.

Q@ Do you know thét the Mesaverde is from 450 feet in thicknes
down to as'low.as, well to zero?

A Well, it must vary, thefe are dry holes.

Q Some of it, it is a wide variation, isntt it, if you.are

familiar with that. Doesn't it vary?

]

MR, SELINGER: We would like to}object to that question,
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That 1S a qU.éSClﬁﬁ for a géﬁiﬁgi§t. This man i1is here as an engine

We are going to object to any question with respect to geology.
capacities.

whatsoever. There wasnt't a single question in the hour and a half

that he

please.

Q

> 0 B O P

A
~6, 29,

have an

By: _MR. SMITH:

MR. TURNER: He is supposed to be an expert on reservoir

‘MR. SELINGER: We stayed away from the geological formation

was on the stand that had anything to do with geology.
MR. SPURRIER: Objection sustained.

MR. TURNER: We wish to note our exception if the Commissign

I think that is all.....Could I ask him another question?
Where are: your.two wells:Yocated, what part of the field?
I couldntt tell youlthat.

You don't know where your wells are located?

Waitmjuét a minute. 24, 27, 28,

What was that?

2L, 27, 8.

MR. JELINGER: Did you get that? 24, 27, -8.

And §;,29,,7. .

MR, SELINGER: That is the Township, Section and Range.
MR. TURNER: Sections 24, 26, 27 and Section--
(Interrupting) No, Section 24, 27, North 8 West, Section
Nort@,? West.

MR. SELINGER: You want the location of the wells that we
interest in, the 12 wells? '
MR. TURNER: No, I don't think we need that for the moment.
MR. SPURRIER: Mr. Smith.

Q

I am not quite clear, Mr. Cooper, as to just how you go abot

r.
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adjusting these individual well allowables each month?

A Mr. Smith, the procedure that we followed was to first
calculate the theoretical allowable or the allowable each well would
have, if all the wells could make it. We then compared that allow-
able éith the well capacity determined in the manner, I spoke of
before. If the allowable was in excess of the capacity, we assigned
that well its capacity and called it a limited well. We then, sub-
tracted all of those wells, the capacity of all of the limited wells

from the total nomination; and recalculated the allowable for all

the other wells. We then checked it again, capacity versus allowable

and we followed that procedure until we found that all wells would
make the allowable.
Q In arriving at the capacity of the well, what figure did

you use for that purpose?

A We used the higher of two figures. We had production figures

for 1953 on most of the wells and in a few cases, production figureI
d

we looked up for 1954. If during any month in 1953 the well produc
more than 30 times its deliverability, we used production history
as the capacity, that high month., If 30 times deliverability was

the high figure we used that as capacity.

Q Then, as I understand your testimony, the basis for your rule

would be the deliverability of the well?
A No, I used that only to find capacity.
Q@ To find the capacity of the well. In the absence of the
deliverability test you used the actual production, is that right?
A Yes.
to
Q Coming back/the question that I just asked you, in order to

work your formula and arrive at capacity, it is your recommendation,
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as I understand it, that the Commission consider the capacity
based on deliverability? |

A No, sir.

Q What is your recommendation?

A T used deliverability because it was a newer figure. It

was newer than the past history, I wa s attempting to get the maximum

capacity of each well. My recommendation is and it is in the field

“rules also in under and over‘productionvthat past history will de-
termine when a well becomes limited. '

| Q In other words, its '@ inability to‘meeta particular
allocation that would be made to that?

'_A A particular allowable, yes.

Q As each of these wells accumulate over production, they ar
to be balanced in six months period, is that right?

A The provision for overproduction is that overproduction
accrued during one six months period must be balanced out during
the six months period. The well must be in balance at some point
during the next six months.

Q It naturaily follows that underproducti on cantt be bélanca
too, is that right?

A Yes.,

Q@ If a well cant't make up its underproduction during the six
months?

A The underproduction accrued during the first six months is
not made up during the second six months, it is cancelled.

Q Would it be possible under your formula for allowables to
be so stacked, shall we say, to the point where at the end of the

six months period, you might have the situation of certain of the

(8
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more productive wells being shut in for a period of time due to thd
fact that they have overproduced?

A It wouldn't necessitate a shut-in. They might have to redué

Q Is it pqssible by continuous stacking of allowables on well
that are unable to make their allowable assigned to them to result
in the wells becoming more productive during the shut-in period?

A It is possible for a productive well to be shut-in provided
it has overproduced greatly in excess.

Q If the underage is cancelled out, what about the overage,
are you going to cancel that out?

A No, sir, the manner in which overage is handled at least
my experience with the Carthage Field, overproduction is adjusted
by adding that to the nominations since there is a market for that
gas. Therefore, it should be added to the nomination and become a
part of the allowable,

Q So, that under tﬁat theory, you would have no time that you
would actually shut a well in?

A There shouldn't‘be, if the operator is in any way cognizant
of what is going on.

| Q 1In naﬁkingw:_;m
| MR. FOSTER:r,(Interrupting) Repeat that last answer,
A There shouldﬂt/2S1oécasion to shut a well in if a operator
is watching'his allowables. He shouldn't get overproduced enough
to have to shut himself in.

'Q In making your determination of the reserves in place, as
I ﬁnderstand it, the only test that you made was again back to your
deliverability test that had been filed and/ or actual production?

A T made no calculation: of reserves in place.

=X

S
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Q

was to make sure that each of these wells produced the reserves they

had?
A

wells with production is indicative of the reserve between wells.

Q
A

pressure decline with production.

Q

the proration formula is concerned?

A

Q
A
Q

ness were included?

A

probably not be any greater.
q

from well to well is uniform?

A

well in a thin sand will have a smaller pressure decline,

Q@ Isn't your pressure more or less dependent upon porosity and
permeabilitﬁ? A Pressure?

Q That is right.

A Not bottom hole pressure, shut-in bottom hole pressure.

Q@ You don't think that permeability has anything to do with--

A (Interrupting) It enters into the time that requires a well

to build up, yes.

I understood from your testimony that your recommendation

It is my feeling that the relative pressure decline betweer

That the pressure alone ig--

(Interrupting) No pressure decline, not pressure alone,

Would be the only basis for determining reserves so far as

’

That is the basis. .

Isntt sand thickness also indicative?
Yes, sir. _

Don't you think that more equity would result if sand thick-
If it can be determined. I think, however, the equity would

In other words, you think that the average sand thickness

No, sir, but I think the clange in pressure decline, the
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MR, SMITH: That is all,

MR, CHAPIN: With Wood River 0il and Refining Co. Here
is a man with six weeks experience in gathering statistics, doesn'
know where his wells are, trying to tell ué how to run the files.
I request that his testimony be rejected as to not being qualified.

MR. TURNER: I would like to make the same motion. He has
sought to compare the Blanco with the Carthage Field. As I under-
stood, he said they were similar fields.

MR. SELINGER: He didn't say that. I will challenge the
record.

MR. TURNER: We will take his statement about what he said
about it.

MR. SELINGER: ©Show me in the record where he said they werl

©

similar.,

MR. TURNER: At least he has sought to compare different
fields and claimed this formula should be put in Blanco Field be-
cause it applies in another field. As this gentleman points out
the witness is not shown to be qualified. We move that his testimony
on that point be stricken and we join in the motion to strike his
testimony as a whole.

MR. SPURRIER: This Commission feels that the witness is
qualified'and said so at the beginning of the witness's testimony,
qualified as to what he testified to. We also understand what he
is testifying about. Anyone else have a question of Mr. Cooper?
Mr., H&well.

MR. HOWELL: Ben Howell, with El Paso Natural Gas Company,
By: MR, HOWELL:

Q Mr. Cooper, referring to Skellyts Exhibit 4, as I understand
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your testimony, you have designated the well capacity either by the
actual production or by taking 30 times the deliverability. 1In ohe
column, these are listed with an asterick. Which character of
figures is shown by the asterick. Is that the calculated figure?

A That is the calculated figure based on deliverability, yes,
sir,

Q@ So, that the asterick here in both columns, if I am correct
show at least half of the wells you have given a calculated deliven
bility that was in excess of what they actually produced during the
year, 19537

A I dontt know the number, Mr. Howell,
You might take a look heré°
I assume it as about half.

It is approximately half, is it not?

= 0 = O

I believe it is, approximately, half, yes, sir,

@ Then, your testimony is based upon an assumed figure that i
operations the well agtually did not produce?

A It‘had produced up to this time.

Q Furthermore, in continuing your calculations and applying
your different formulas, you assumed that eéch of the wells would
be on the line 30 days out of each month?

A That is in here, in assumption, yes, sir.

Q That is your assumption, you are assuming that there are
not shut-ins of any of these wells, you are assuming in making tha
caiculation that the market demand is constant so that a well can
be permitted each day to produce that day its allowable, haventt

you?

A I have assumed the constant market demand because there wer
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just tob many calculations to make the difference.

Q All the figures that you have given us here are based upon
thaﬁ assumptioﬁ?ghe constant market demand the same volume each day?

A We presented other exhibits to show the effect of the change
in market demand. | |

Q But-this pérticﬁlér Exhibit 4 that we are referring to and
Exhibit 5, all of your computations there are based on those assump-
tions? |

A They were based on that constant market demand, yes, sir.

Q So, that if your Exhibit 4 shows and if you will check it,
I believe you will find that you have some 60 of the 335 wells that
are what you call the limited wells under that calculations, is that
correct?

A  Under which formula, Mr., Howell?

Q Under the basis of calculationé'you used 75-25 there are
approximateiy 60 wells, are there not, that would be limited wells?

A As I counted, there are 71.

Q 7I? : A Yes, sir.

Q Thére are a number of those wells which, if not produced
evefy day at the same voiﬁme or which if shut-ih, would then become
limited weils?

A Tes, éir.

}Q ‘Anﬁ that there are more and more wells that become limited
wells, that simply cannot make their allowable as the formula is
‘Qhahged giving more emphasis to acreage and 1esé to deliverability?

A That is correct.

Q From the standpoint of the market, the marketer of gas has

got to market the gas on the days and the months and the times when
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the market is available, doesn't he?
A I presume so, yes, Sir..

Q And that if a well on a fluctuating operation fails to make
its allowable in a continued fluctuating operation, there is very
little opportunity of that well ever making the allowable and that
gas ever being marketed, isnt't there?

A The well would be placed on limited capacity based upon its
capacity.
Q But even though it be placed on limited capacity unless the
operation is a constant day by day taking of the same amount of gas
that well is going to continue to fall behind from time to time,
isn't it?

'A - I believe that is essentially correct,

Q  So, that‘that gas that is underproduced from that well just
can't be made up?

A No, sir, it is also cancelled off.‘

Q It has ﬁo g0 tOo== -

A (Interrupting) Cancelled off the proration.

€@ It is cancelled off and isn't available and can't be made
vup and isn't available for marketing?

A It isn't available, that is right.

Q Unless it has been obtained from wells that have deliverability
that market si@ply isntt made?

A T presumé it would be‘obtained from thee wells that would
accumulate overage. The overage would be added to the nomination:
and be part of the allowable.

Q@ The result is that constantly the ability of a well to deliver

ontinues to give it a larger percentage of the production from the
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field, isn't that true?
| MR. SELINGER: Would you mind rephrasing that so I can unddr-
stand,

Q The ability of the well to deliver under any formula is
going to result in that well producing a larger proportion of the
production from that field than the wells that can't deliver?

A If I can, Mr, Howell, I think I can answer your que stion in
this way. The better wells in the field as the field is produced
will get an increasingly larger share of the market.

Q Regardless of what formula is used?

A Regardless of what formula is used, correct.

Q You spoke a little while ago in your method that the two
wells, I believe the illustration was used with varing sand thicknesses
that you would expect the pressure to decline on the well that had
the lesser thickness more rapidly than the well with the greater
thickness?

A I think I said resérve, other than.that the statement is
correct.

Q If the reserves of one well arevgreater than the other wellj
the well with the lowér reserves you expect to have its pressure
decline? |

A  More rapidly.'

Q@ And also the deliverability will decline more rapidly,
wouldn't it? |

A Thevdeliverability of the well will decline‘with its pressure
against
//a'constant pressure.
Q@ That is right, so that as against a constant decline pressure

the deliverability of the well with the lesser reserves declines as
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the pressure declines?

A Yes, sir, but I think not in direct ratio with reserves.

@ That is your opinion on that particular matter?

A That is right.

Q Referring to yoﬁr Exhibit No. 2, I bel®e ve you have taken
two colors and shown as your yellow, the half sections with zero to
100,000 and then in pink, the 100,000 to 300,000 deliverability.
Actually those two groups really bélong about together, don't they?

A Well, they are both kind of sorry.

Q They are both sorry. They are both going to be the limited
wells that we talk about?

A Yes. ‘

Q We find both of them pretty well scattered over the flanks
of the field, don't we? We find the two colors rather concentrated
around the flanks; the yellow and the pink, do we not?

A They are more or less concentrated. They are‘also there in
the middle, the pink not as much as the yellow. The pink is
scattered lightly.

Q And also you find, for example, in your high deliverability
with 1,000 to 5,000 MCF daily for which you use a gray, you find
several rather solid blocks of that toward the center of the field,
do you not? |

A Not very big blocks but there are some blocks there.

‘Q There are some solid blocks there and, of course, as to thi
shown in white on your studies, you don't know what the wells are
going to show when .completed? |

A I do not know,that is correct.

(¢

>Q Furthe?mnEEv, did'you make any effort on any of the instanc
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that you chose to determine the number of feet of sand that was
exposed in the well bore?

A 1 did not.

Q You didn't take into consideration whether a well was com-

pleted only in the Cliffhouse or in the entire Mesaverde?

A No, sir, I assumed that if the entire Mesaverde was product
ive, the operator had the whole thing open, maybe it was a bad

assumption,

Q As a matter of fact, you know there were some wells that were

in the early days completed only in the Clif fhouse and from time
to time they are being reworked?

A That is what I understand.

Q Also in making your studies, did you give any consideration
to the improved techniques of completion that have taken place?

A Mr. Howell, I didn't consider that either because I doﬁ't
think deliverability has any bearing upon what I have proposed.
Again, it is my opinion as you say, but it is still my opinion that

deliverability has no relationship to reserve,

Q In reaching that conclusion you failed to take into considepra-

tion these factors that I have mentioned?
A T did not take them into consideration.
MR, HOWELL: Thank you,
MR, SPURRIER: Mr. Howell.
MR..HOWELL: Could I ask one more question?
MR, SPURRIER: Yes, sir.
By:_MR. HOWELLS

Q In applying your formula, would you allow more than 320 acres

for any one well?
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A I think that is pretty well loaded. I will put it this way
Mr., Howell, if after a notice and hearing which would be required
the Commission felt that a well would drain in excess of 320, I
would have no objection to'allowing more than 320,

Q You would do that regardless of the capacity of the well to
make deliveries into the pipeline?

MR. SELINGER: TIf the Commission please, this witness has

not testified on direct examination as to what size unit,the existihg

rules now call for 320, we have no opinion as to whether it .should
be 320,640 or 980,

MR. HOWELL: The question I am asking and I think it is a
pertinent question, Mr. Selinger .-

MR. SELINGER: It is improper cross examination. If you .
want to make him youf witness. Nothing was said about the spacing.

MR. HOWELL: T ha#en't read the rules. I think it is a
pertinent questién to ask whether thé rules provide for multiple

units. I will ask the Commission to rule on the admissibility.

MR. SELINGER: At the time that I introduced the field rules,

we explained to the Commission that no rules, none of the existing
rulecs were changed except the addition for the Section 4 for allo-
cation and Section 5. I made’it nuclear that we -had no changes for
the other existing rules.

MR. SPURRIER: Does the witness care to answer the question}

MR. SELINGER: Go ahead and answer the best you can.

A If you will repeat your question, I will do my best to answer

it for you.

Q Would you give us a multiple allowable to é well where a le
had more than 320 acres regardless of its ability to deliv er into tI

sSe

e
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pipeline or not?
A I think‘the ability of the well to deliver into the pipeline
is the concern of the operator and if‘he wants to take that loss
then it would be his business and I would be willing to grant him the
additional allowable.
MR. HOWELL: Thank you for answering the question.
MR. SPURRIER: Before anyéne else cross examines this witnesgs,
perhaps I should make the Commission's position clear. In the first
place, 1 said we understood what the witness was talking about. That
is questionable. I don't mean to be facetious and I would direct
some of these remarks to Mr. Turner and this gentleman from Wood
River that this Commission accepts statements and I think that Mr.

Cooper made his testimony, the type of testimony which he was giving

Us

very clear., I dont't think your objection was in order at the time
that you made it. We would like to have statements from all of you
and we would like to have proposed rules in this case. We are not
being arbitrary when we deny Mr. Turner what he called the right
to cross examine., Counsel objected to the cross examination becausé
it wasn't covered in direct examination. We agreed with it. The
rules of the Court do not all apply here or this Commission does
not conduct a hearing in the manner of the Court, yet we have to
have some conduct of our hearing and if you wish to object, I think
you should, then the Commission can rule on the objection.

In other words, yourvposition has to be clear but the Com-
mission wants a complete record and we also want everyone to have
an opportunity to state their case. Now, Mr. Chapin from Wood River.

' MR. CHAPIN: I would like to ask the witness another questidn.

MR. TURNER: Mr. Spurrier.
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MR. SPURRIER: Let Mr. Chapin.
By: MR. CHAPIN:

Q@ You are qualified as a petroleum engineer?
A Yes.

Q Do the duties include zoing in the field, setting pipe,
setting the well and completing the well and operating them? Thoss
are the duties of the petroleum engineer, aren't they?

A Thét is a company designation and means different things in
different companies.

Q Most companies use petroleum engineers to do those operatig

A Not this company.

Most companies do, dontt they? A& T don't know.

€& Most of them do, they do use them to complete the wells., Y
have not done that out here in Blanco?

A

A Noo,

£

You have never turned a valve?
No, I have never been in Colorado.

You never set pipe in the Blanco?

> O

Never been in the North West corner.

Q Never shot a well, don't know anything about the reservoir
characteristics but from the statisties, you qualified as an expert
and tell us how to run the field.

MR. SELINGER: Answer his question. The answer was yes
to the last question.

MR, CHAPIN: T still say he is not qualified to do it. He
is not qualified as a petroleum engineer in the Blanco Field. He

is qualified as a statisticion.

ns?

ou

MR. SPURRIER: Do you have testimony to introduce, Mr. Chapi

n?
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MR. CHAPIN: No, sir, I am Jjust asking questions.

MR. SPURRIER: Anyone else have a question of Mr. Cooper?

MR. GRENIER: Yes, sir, Mr. A. S. Grenier, Southern Union
Gas Company.

By: MR. GRENIER:

Q I believe, Mr. Cooper, you proposed in your rules to determine
pressures for purposes of your formula at approximately six months
intervals, is that correct? |

A That is correct. |

Q How long or what was the method of pressure determination
that you were going to use?

A Are you meaning bottom hole pressure? .

Q Yes, as I understand it, you were going to use bottom hole
pressure, is that correct? |

A That is right.

Q@ How did you propose to determine those bottom hole pressures?

A There are three methods to determine the pressures and I
think the selection or the electioen should be left up to the operator.
Of:course,'ﬁhat we consider to be the most accurate would be to
run a bomb, which is a little time consuming and some Bpople dont't
like to do it. The second method would be to have a zonic survey
made because some wells in the field do make fluid and have that'
made to determine fluid level and calculate from a shut-in surface
pressure with gas and fluid level to datum. The third would be the
purchase calculation of the bottom hole presSure assuming gas only
in the hole.

Q Would you leave that up to the option of the operator as to

which 6ne of these tests he would use? Would you think it preferable
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to have some uniform standard established to be observed by all
operators?
A I think it should be left to the operators.

Q He could try whichever he liked best and whichever came out

with the most favorable pressure, that would be the one he could usp?

A~ I think he is entitled 'to the most favorable pressure, Yes,
sir.

Q So, that you don't think it would be necessary then to have
a shut-in pressure, a shﬁt—in necessarily of seven days twice a year
on each of the wells? ,

A Thore is a shut-in twice a year provided in these wells.

Q Have you made a study as to the effect of shutting in some

of the smaller wells for 14 days a year would have on:the productiol

=

of gas from those wells? How, adversely, would it effect these wells

to have to shut in for ﬁhat length of time each year?

Py I think I answered that in response to one of Mr. Howell's
questicns that it would in effect give the well or the well would
produce less than the capacity that we have indicated for limited
allowable wells, because this was built on an assumption of a well
produced every day.

@ This is merely then a further aggravation of the problem
that Mr. Howell was getting at in his cross examination. Then, in
addition to having some days when, because of the total take from
the field, we weren't pulling every well as full capacity there
would also be some days when these smaller wells would be shut-in

and able to produce nothing at all?

A They would be' shut-in, yes, sir.

Q@ Are you familiar with the length of time it takes in this
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field for wells to stabilize their pressures when they are shut-in?
A Not to any extent. I put the seven day shut-in in here be=-
cause that is a present rule for shut-in well head pressures taken

with the deliverability tests.

Q@ You are expressing no opinion as to whether or not seven day

shut—in is or is not adequate to give a stabilized pressure?

A I think probably in some cases it would not be. |

Q In your formula, you are making use of only two factors,
pressure and acreage, bottom hole pressure and acreage, is that
correct?

A That is correct.

Q There are some other factos which are generally recognized
as having some bearing on reserves and I believe you said that your
formula was one which you believed would result in allowables per
well as nearly as practicable in relating to the underlying reserve
is that correct?

A That, I}believe, is my statement.,

Q How would youryformula take into account, variances in poro
for example, as between wells in this field?

A I can best answer that, I think by ihe*statement that was
made along with one of the Exhibits that if you take two wells wher
everythingiiéuqequal except reserve, that difference could be broug]
about by variance in.porosity.

Q@ Could it also be brought about by variance in sand thicknes

A Yes, sir.

Q It is also your feeling that the decline in pressure relatif

to production will adequately compensate for variances between wells,

either in sand thickness or in porosity or in any other factors thaj

s5ity,

iV

ADA DEARNLEY & ASSOCIATES
STENOTYPE REPORTERS
ROOM 1085-106-107 EL CORTEZ BLDG.
. PHONES 7-9645 AND 5.9546
ALBUQUERQUE. NEW MEXICO



there may be gffecting reserves?

A As neariy as possible.

Q I believe you testified that there was a ratio of approxi-
mately l.8+to 1 between the top allowable and the minimum allowable
if your acreage times pressure formula was adopted, is that correct

A That is the ratio which we, the ratio of the allowables und
this formulavbased on this total allocation we used to calculate,
Under a different tétal nomination or total allowable it would be
a different ratio.

Q@ Would that ratio increase as the takes went up or would it
decrease?

A It will increase as the takes go up. It will increase for
all threé formulas,

Q@ I am talking particularly about your formula,

A Yes, it will increase.

Q Let's limit this to yours for the moment. Do you feel that
ratio of l.Sh to 1 between the highest and lowest allowable will
adequately compeﬁsate for variances in reserve such as might be
anticipated in a field of this kind?

A T feel this way, Mr. Grenier, that the 1.84 was the figure
that we calculated here. That ratio would not necessarily hold be-
tween the same two wells with further production. I do feel that
the compensated ratio for pressure decline with producing history
would héld to the reserve.

Q In other words, over a period of time it will come out to
about the fight result, is that what you are saying?

A That is essentially what I am saying, yes, sir.

Q Do you feel that your ratio of 1.84 to 1 will provide an

er
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adequate incentive %b operators to use and develop more effective
completions’ or recompléfibﬁ methods?

A To me,‘the incentive to devélop more effective completion
or recompletion methods 1%7#§€EJ3;liverability included from a pro-
ration formula, the incentive is still there to get a higher per-
centage .of recovery. i

Q  If the best yoﬁ can do is only 84 percent better than the
worst and all you do have to do then is get a well a little bit
better than average to be as well off as you could, why would you
be interested in getting the very best instead of getting a pretty
good one?

A Well, just a minute. Let me get a figure or two out of
here. The difference of maximum and minimum allowables under the
‘pressqre Fimes acreage formula is about 14,000,000 per month. The
incentivé?%o get a better well to produce that 14,000,000, In
other words, a well, there are wells in there which had a higher
allowable but which didn't have the capacity to produce it. The
incentive to get the 14,400,000 a month, that is 14,000 MCF at ten
cents a-thousand, is a pretty good incentive.

“_ Q I am assuming a well that has a capacity on your basis of
making this extra 14,000,000 million a month., There are some othen
wells which in addition to making that 14,000,000 could also make
another lﬁ; or two, or three, or four more, 147

A . Yes, Sir, ‘

- Q@ What incentive would there be left after you had gotten up
to the fifst l#,.ﬁhy should a(fellow worry about trying to get any
more than just this rather low maximum?

A Well, I think the answer to your question is that he would
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worry because later on that low maximum might not be enough. 1In

other words, with an increased nomination or an increased take

from the field he would then go on a limited capacity. It is my under-

standing that the market is expanding in this area.

Q It probably even then would not be as much incentive if we
assume what greater ratio between maximum and minimum allowables
were provided?

A I can only speak from experience with my own company and it
is always our incentive to get the best well possible.

Q At the.least cost?

A Yes, sir, certainly that goes without saying.

MR. WALKER: Mr. Turner, did you have a question you wanted
to ésk?

MR. TURNER: I Jjust wanted to inquire if the Commission had
ruled, I was going to ask Mr. Spurrier if the Commission had ruled
that they would not allow cross examination of the witnesses to

| show the qualifications and what experience they had. He said we

were somewhat out of order in proceeding along that line. We didntg

wish to transgress it. We do wish tovéxpépt the ruling of the

Commission denying us the right of cross examination.

MR. WALKER: I will let Mr. Spurrier answer but I can answer

for myself. I don't believe that was the intent, as far as I am
concerned you can éross examine the witness any time you feel like
it, as far as his qualificatioﬁs. I think Mr. Spurrier meant és
far as the dirept testimony that the witness had given. I think
there was some doubt in his mind as to whether your cross examinatis

was his qualifications or his direct testimony. I think that is

DN

what he was trying to bring out, however, when he comes in, you can
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ask him for his own thought on it. Does anyone else have a question
of the witness?

MR, GAiLOWAY: L. D. Galloway, E1l Paso Natural Gas.
By: MR. GALLOWAY:

Q T would like to ask if he intends to base his pressure on the
seven day or maximum bottom hole pressure?

A The rules as written call for a séven day period. As far
as I am concerned, I see no reason to put any limitation other than
if you don't put a limitation then, the Commission would have trouble
scheduling the pressure test within a given time period.

Q Are you aware of the time that is necessary to reach a
maximum bottom hole pressure?

A I think I answered that one once before.

Q@ It is from 30 to 40 days.

MR. WALKER: Anyone else have a question of the witness?

MR. SPURRIER: If no.further questions of the witness, he
may be excused. Do you have some more questions, Mr. Turner?

MR. TURNER: Not from that witness.

MR. SELINGER: That is all the testimony we have on the part
of Skelly 0il Compaan?i?gg fact that we wish to make a statement
at the conclusion of the hearing, we rest now,

MR. SPURRIER: Very well. We have two cases on the docket,
which I have been requested to set up, Cases 741 and 742. We will
recess for lunch and come back at one o'ciock,‘ Anyone that doesntt
care to hear these two cases, 741, 742 6ould expect to be back at
1:15. We would like to get those cases out of the way.

(RECESS) |
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AFTERNOON SESSION

June 21, 1954

MR. SPURRIER: The meeting will come to order, please.
We started out-with Stanolind. We got to Pubco who moved over in
favor of Phillips, who moved over in favor of Skelly. We will try
Pubco again.

MR. KELEHER: I would like to have #r. Frank Gorham called
as a witness and sworn.

FRANK D. GORHALW,

called as a witness, having been first duly sworn, testified as
follows: '

DIRECT ZXAMINATION

4 State your nrame.
A Frank Gorham.

§ What official position do you hold with Pubco, Inc.?

e

Chief ceologist and vice-president.

&

ilr. Gorham, you are a resident of Albuquerque, New llexico,
are you rot?

A That 1s correct.

& Can you state your qualifications as a geologist? That
is, to say, do you have a'degree, did you specialize in geology in
vour schiool?

A I am a graduate geologist from the University of HMissouri.

Since time in the Service I have spent working as a geologist with

1

Standard Cil of New Jersey inVenguela ,with the Pure 0il ir Denver,
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the Sar

Colorado, and since the incevtionr of Pubco Juan Rasin.
% wWhen did you begin in the service oI Pubco?
A March 1, 1951.
& Subsequent to tnat date, have you had occasion to make

frequert
A

3

the company

trips of an extensive nature in the San Juar Basin?

That is correct.

If you will state to the Commission, please, in what

way

has an interest in proration of gas in the Blanco lesa-

Verde Pool?

A

proven acres in the Blanco
developed for Mesaverde production.
an interesst in 36 gross wells in

totalling

Q

A

Pubco Development, Inc., owns leases covering
’ 3 &

Mesaverde Pool, of which 7,023 acres are

The company operates or has

the pool, or a ret full interest

T

23 producing lesaverde wells.

Can you break that down as to how many the company operate

'

The company operates approximately 1& wells. I bez your

nardon, operates 28 wells.

)

trose factors and precepis which, in yaour opinion,

sidered and should be incerporated in an eguitable

formula,

A

And has an interest in the remaining?
That is correct.
Of a total of total of 3567

Yes, sir.

Will you please state, for the benefit of the Commission,
saould be con-
gas proration
and the reasons, as you go along, for voup orvirign?

An equitable proration formula will enable eack well to
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currently produce its fair share of the market,based upon its
reserves, and ultimately produce approximately the anount of gzas

. L

{2

underlving the approved drill site upon which 1t is locate
ying ¥

in tre various

i

view of the widely divergent conditions existin
gas oroducing areas, regulatory bodies have developed and approved
several types of formulas involving many different factors both

as multipliers and as additives. The determination as to whether

or not a given pool is one reservolr or a number of reservolrs is

one of the major factors, and directly concerns tixe problem of gas
ororation in the Blanco llesaverde gas pool. In the Kansas-Hugoton
accepted formula, acreage devoted to the well was used as a multipl
with well deliverability even though the pool was developed on an
irrégular spacing pattern and the opool was actually ore reservoir.

Irn the Blanco Mesaverde Pool, such a multiole type formula
would be even more equitable in that I do‘not believe that it is
one reservoir, but a large group of interbedded individual reser-
voirs which have been developed on an equal spacing vattsarn.

w Is itcarﬁgtto state that, in your opinion, tre vasic
problem is the establishment of the true ressrves which can be
allocated to each producing well?

A Yes, it is correct. To further elavorate, the immadiate
problem in the Blanco Mesaverde Pool is to establish the presence
or absence of drainage from one MHesaverde well to another, and
whether or not individual drill sites have more or less reserves

than other or adjacent drill sites.

5 In connection with the oreparation for this particular
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hearing, have you had occasion to make rather an extensive study

R =F
into the prqblems involved here?

A Yes, I have.

& And in connectior with that study, have you prepvared a maj
to show more or less reserves in other or adjacent wells?

A Yes, I have. I would lixe to present as eviderce, 5xhibid
Fumber 1 MA™M,

I will ask you, at this tinme, to state whether or not
Oxhibit l1-A and the other Exhibits to which you will testify nersa
today were, or were not, prepared under your direction?

A They were prepared under my direction andgsupervision and
checked, personally, for accuracy.

Qd To a considerable extent based on your versonal knowledsge?

A That is correct.

@ I will ask you, at thig vime, to demonstrate from Zxhibit
1-A and discuss that.

A Exhibit Number 1-A is a regional cross-section of the lLlesa
verde group. obtained from measured sections of the group oubcrop
arourd the periphery of the Basin, and was taken from oublished
information of the United States Geological Survey and the Geologic
Society of American bulletins.

o At this time I will ask you to take your pointer and

explain that Exhibit 1-A.

A This is Exhibit Fumber 1l-A (indicating) and the sections

<

whiclh were measured by . the United States Geological Survey sihow

&%)

1

that ot onty does theertire Irtsrvat of the Fesaverds formation
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A o

are only L22 feet of Mesaverde section in that particular area

is divided into sands and »rimarily shales.

To the west, in what may be considered the northwest rartion
of the Basin there are 1,020 fest of sediments which are broken
down irto the Cliffhouse sandstone, the lenefee formation and the
Point Lookout sandstone formation. By that I mean that there is a
larze massive groups of sands at the top of the iesaverde groub.
There is a series of sands, shales and coals in the middle part of

the Liesaverde  group and the basal portim of the liesaverde group

broker. up but can't possibly be classifiea dnto taree separate

rmejor overall groupse.

so-called kesaverde group wnich actuvally varies so nuch i strati=-

aphy and sedimentation that they have been allocated ir entirely

-
gr

different names in that particulsr area, the Allisor,Hasta, Gibson,

whic%

does .have a large amount of interbedded sands.
is we go further eround the Basi.. vo the far west nortion of
the Besin, we have an overall section of 1,028 feet which gererally

As we go to outcrop Humber L4, which 1s located in the southwes
vart of the Basin there is a total of 1,800 feet of sediments in the

Bartlett, Dilco, Gallup, all of which are considered ieumbers of
tire esaverde group. Those members are not traceadble for any partit

ct

as it outcrops around the DBasinr itself, vary in overall h:ckness,tipi
it &ariés extremely in aétual centent as to whether it is sand,

shale or coals. For example, in the far rortheast vortion of the
Basin in the Pajarito River area of LaPlata County, Colorado, there
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‘the liesaverde group in the Sarn Juan Basin and then to go into the
]

-

4~

cular distance northeast into the San Juan Basin, but are there
thern classified into the overall major groups of Cliffhouse, Menefg
and- Point Lookout.

£
4

Now we go to the final outcrop, which is located in th

southeast portion of the Basin. There 1s a total of‘l,298 feet

which is similar to the other outcrop measured before. It is

primarily sand, shale and some coal.

| @ Have you prepared, and are you ready to present to the
Exhibit

Commission an Bxhibit which has been marked/1-B?

A TYes. In order to further clarify the actual situation of

Blarnco-liesaverde Pool, we constructed an electric log cross section
which shows the general characteristics of the Mesaverde group,

starting off from 21 ierth, 13 VWest and 20 North, 10 West to 21

Korth, 9 West to 27 Nbrth, L West to 29 North, 11 West in the Blard

Mesaverde Pool proper, socutheast into 30 North, 6 West and 29 North

Those electric log cross sections portray avproximately the
same thing on the first exhibit, whereby you have an overall large
group of rather poorly-developed ﬁands interbedded with some shales
The entireiafea or zone is called the XNesaverde group. The Lynn
01l Company Hoxie State MNumber 1 has some more definitive sand and
shales. It is, here it is broken down in the Mesaverde, the
Allison, Gibson, Bartlett, Dilco and Gallup sandstones.

When we approach the southerm«.” end, or very close to the
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Blanco-liesaverde Pool prover we start to develop the general overal
features of what everybody considers for this discussion. The
Mesaverde grour.we are starting to reduce in overall sectior, the
sands appear to be céming somewhat more abundart, and at the base
of the Mesaverde group is a massive collection of sands which has
been designated the Point Loockout member in some instances. The
O. J. Lily Well; H. K. Riddle Number 1 in Section 7 of Township 27
North, Range 12 West has somewhat similar characteristics. Then
we go into the actual field proper, where we actually define the
Cliffhouse member, the ienefes member or the Point Lookout. In
that particular definition there has never besn any attempt to

1

trace ore sand to another, but we are merely agreeing to the poirt
that at the top of .the Mesaverde group there is a series of sands
divided from the lower group of series of sand by a primarily shale
coal sequence. Nptice that although the Cliffhouse appears fairly
well developed in this particular area that it is nct recosgnizable
a snortc Jdistance away.

As we go further northeast--- southeast into the Rasin proper
we go to Phillips Mesa - 6 Kumber 1-9, which on that particular
gamma ray neutron log it is almost impossible to define the so-
called Cliffhouse, Menefee and Point Lookout, but actually is a
sandy zone left in the Mancus shale. As you go further northeast
the sub-surface Mesaverde group is almost entirely gone.

W Mr. Gorham, you have undertaken to demonstrats that the

Mesaverde group within the Blanco-Mesaverde Pool varies in its

1

vhysical characteristics. Do you have any further evidence indi-
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™

logs of the Mesaverde group in the BElarco-ilesaverde Field vroper.

ovned and controlled and operated by Pubco Development, Inc. only.

catirg that the Mesaverde group varies in the recoverable gas
reservés?

4 Yes, I have Exhibit Number 2-4 and 2-E.

< At this time would you take zxhibit 2-A and state what it
is?

A  HZxhibit Number 2-A4 is a cross section of gamma ray neutron

Superimposed upon these gamma ray ineutron logs are tewmperature
surveys. This particular procedure was instigated, approximately,
six wontns ago to a year, when 1t was decided that in the open
hole it is quite possible that we could decide or determine which
particular sands were productive, by a cooling from the hormal
temperature grade. 1n other words, when dropping the temperature
vsouhd in the hole we could expect a normél temperature increase to
the right as with depth. However, & deviation to the left or a
cooling would be apparent opposite those zones which are préducing
or were producing gas in the well bore.

% Now, at this time, Mr. Gorham, are you directirsz vour
gtention to Pubco wells?

A In this particular exh.bit, this cross sectiorn shows wells

4 You have personal knowledge of these wells regarding which
you are now testifying?
A Yes, I do. The first well is Pubco Davelopment State

Number 15, located in Section 36, Township 32 North, Range 12 West.

It has been our customary practice, as it has been with the majorit
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of the operators who have acreage wells inside the limits .of the
Blanco-~Mesaverde Pool to complete ﬁheir wells ir the base of the
Luis shale and leave open to the well bore all those sands which
could contribute gas down to the top of the Mancos shale. Tais
particular temperature survey would indicate that ws were getting
a small amoﬁnt of gzas or at least some gas from a portlon of the

overlying sand group of the lesaverde group and that we were also

g

etting a certain amount of gas from individual sand lenses in
the so-called Point Lookout section, and possibly some in the so-:
called lenefee section.

I wduld like to emphasize that tiae reason the sschbion was
set up on a common point at the Dbase of the Luis shale, which is
an electrical marker which could be readily identified from one
well to another and is what our company uses for structural inter-
pretation of the area. ‘We have found that ws cannot trace‘from ong
well to another any particular irdividual sand over any pérticular
distance. In most cases this cannot be traced from ore wzll to
another., In some instances they can be traced for a period of one
or two wells, but cannot be used as a structural marxer.

The second well is the Pubco Development Johns Federal Numbern
2, which also has a ﬁemperature survey superimposed, &and shows
a rather large amount of zas being produced in the upper sard zone,
which 1s certainly & different structural zone ér a different sand
thar the well which is located to the west of it.: Agair we show
a rather‘large, extremely large probable increase of zas in the

upper part of the sand and a rather massive entry of gas in the
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premy

v

lower zone.

The next well, Pubco Development Johns Federal Number 1,
which is a direct offset of Section 18, Township 32 North, Range
11 West, shows that in the so-called Cliffhouse zone at thetop
of the Mesaverde group, that we apparently have two gas entries
as compared to the Point Lookout where we have one overall gas
entrv. Appafently all of these individual sards are contributing
where, to the offset well there was certainly a void zone,

This particular well, Pubco Suter Federal Number 3 of Sec-

tion 14, Township 32, Range 11 shows the gas entry in the Cliffhouse

and what apparently is a gas entry in a large number of sands in

the Menefee formation.

Further éast, is Pubco State 13, in Section 36 of Township
29, Range 8; shows three specific gas entries in the Cliffhouse
zone, Little or no gas is apparently entering the well-bore in
the Menefee zone, however, the basal sand of the Point Lookout

is contributing a large amount of gas.

Further to the east, Pubco San Juan Number 11, producing
gas from a particular zone in the Cliffhouse, apparently either
the basal Menefee or the upper Point Lookout and a large amount in

the lower section.

T

A direct offset well, Pubco Development, San Juan 28-7 Unif
Number 10 in Section 26, 38, 7, shows a variation from the
normal temperature gradient in the Cliffhouse which is almost
not comparable to the offset well and shows two specific gas

entries, what looks like apparently could be
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a coolin;: effect in various portions of the .ensfee zouz and a
slightly heavier entry in the sc-called Point Lookout zone.

¢ Have you prepared anotier exhibit which will amplify your

Yes, Sxhibit kNumber 2-D. This exhibit shows Four wells
in the so-called Glade area of the western-most nart of the Blanco-
resaverde Pool, but well within the field limits. On the west

is the Southern Union Hubbard Number 2 well, located ixn Section 11,
Township 32 Worth, Ranze 12 West and shows that ' this particular
well casing was set at approximately a depth of L700 fest, well
through the so-=-called upper member of the liesaverde group, which
in that particular area has been found to contain either non-
commercial amounts of gas or gas associated with water, or found
to be from a practical point of wview, non productive.

This section is set up again on a commorn point in the Luis
shale, which from a structural viewpolnt can be correlated_from
one well to another.

" To the east a half mile from the first well, Southern
Union Chamberlain Number 1, in Section 1k, Township 32 North,
Range 12 West, again it was fourid mecessary to set the casing at
approxinately 5,000 feet or what ap?arently ~=- or what definitely
is ir the lower Menefee zone, and the Cliffhouse upper sand zone is
believed to be, ang'hmmm.co be in that particular area as non-pro=-
ductive, and in most cases water bearing. |

To the east approximately a mile and a quarter, and this part

cular well has no intervening wells, incidentally, Pubco Developmen
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Johns Federal Number 2 ir Section 18 of Township 32 North, Range li,
west, a completion was made at the top of the so-called Gliffﬁouse
section, or in the basal Luls the entire gzore was drilled with gas
and we ran a temperature survey. The temperatufe survey, without
a doubt, shows a gas entry in the Cliffhouse zone, a gas entry in

the Point Lookout zoéne. It is guite cbvious that, since in these

two wells it was necessary to case tals narticular zore off

than
this well has more reserves J/ the offset wells, by the mere fact

5 that

that the entire sectior is opened and at least three majior zones
are producing gas, as compared to pessibly one or vossibly twe
zones ir the basal Point Lookout and the wellé to the west.

Azain further to the east, but a direct offset to this well,
Pubco Development, Johns Federal Number 1 in Section 18, Township
32 North, Range 11 West, was completed in a similar fashion whereby
the casing was set above the Cliffhouse sand zone and a gas ertry
was shown to us by the temperature survey in both the pasal and
the upper‘portion.

It is well to poirt out at this time that those wells which
have only a small comparable zorne open, show an initial potential
oper end flow Qf 25¢ MCF and 900 MCF'as*oompared.to L,050 MCF arnd
3,090MCF, portrgying the fact that with the larger reserves, with
the largen amount of sand that one can expect, and ore should have
and does have a much higher potentiél or deliverability.

In summary, this exhibit or cross section tﬂat I nhave discusskd

shows wells drilled in the so=-called area of the Blarnco-ilesaverie

Pool. It demonstrates, by the use of temperature curve, the entrange
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of gas to the well bore and specifically shows in certain wells thgt

gas is produced from the entire Mesaverde section where neighboring
wells have found only. the basal Mesaverde pﬁoductive or to contain
recoverable gas reserves.

It further shows that well potential or deliverability is a
function of recpverable gas reserves. 1 should like to emphasize
t.at this cross section does rot portray an isolated instance where
ornly two wells in the Blanco-iesaverde field are completed in the
basal member of the lMesaverde group, but that this situation of
small sand section and accompanying low reserves and deliverability

occur in 142 wells completed within the field limits. These sub-

marg - nal wells represent 20 percent of the total 704 completed wellp

at the present time. Any proration formula which would subsidize
these wells would do so at the expense of average or better than
average successful completions, and would tend to-promote znd
accelerate the completion of many additional small reserve wells
vhich are actually ecoromic failures. Only thcse companies which
derive thelr major revenue irom gas transmission and marketing
could possibly afford to‘absorb the low and gquestionable econonmic
return of submarginal Mesaverde'gas wells. A prératio; formula
wnich included any other factor than deliverzability would only
subsidize the weak wells at the expense of the average and larger
reserve wells. Such a policy would deprive the incentive.to the or
ducing company or indeperdent, and would force him to irvest his
risk capital in other basins or areas.

From .
o/ time to time during your testimony, Mr. Gorham, you have
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mentioned "recoverable reserves® Please state to the Commission
what you mean by that term and amplify it.

4 The Mesaverde group iskicwn to contain gas well beyond
the limits of the Blarco-iesaverde Pool, but in most instances
either in non-commercial quantities, or associated with large amour
of water. Therefore, I have used "recoverable reserves" ir those
irnstances where the gas could bte vroduced at the well head as com=-
pared to gross reserves which gives consideration to so=-called gas
reserves which will never be produced.

w There has beern some indication in the testimory that large
potertial wells with high deliverabilities are, in fact, drairning
reserves beyond the established spacing pattern ard the high delivd
ability is not indicative of higher reserves. Do you have any
additional information which would indicate to the contrary, in
vour opinion?

A Yes, I do. 2xhibit 3.

o At this time I will ask you to take Exhibit 3 and discuss
it witn the Commission.

are

A This Exhibit Number 3 shows four wells which/operated by
Pubco Development, Inc., which are direct offset wells. The first
well is Pubco Development, State Number & in the southwest quarter
of Section 36, Township 32 Ngrth, Range 11, VWest. The secord well
is Pubco Development, Inc., State Number ¢ located in the northeast
quarter of Section 36, Township 32 North, Range 11 West. The

third is Pubco Development Inc., Hamilton Federal Number 1, located

in the southwest quarter of Section 30, Township 32,North, Rarge 10

ts

=
1
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and the final well is Pubco Development, Inc., Hamilton Federal
Number 2 located in the northeast quarter of Section 30, Township
32 North, Range 10 West.

This exhibit portrays the gamma ray neutron logs in those
particular wells. It will be pointed out by others thut at the
uppormost portion of the Mesaverde group a series of sands exigts,
which can be called the Cliffhouse in between which, or below, is

a so-called Menefee group and at the basal portion is the so-callef

Point Lookout. Our company, in all sincerity has never heen able to

[ 9]

utilize any particular sand as a marker bed for structural purpose
because such sands do not exist from one well to another. The ovel-
all characteristics of a massive series of sands .% the top and
at the base definitely are there, but those sands are not .connectefl
from one.wellftolanother;: They~-gre -absolutely over -a short period
of distance and will die out. For example, let's take this parti-
cular group in here (indicating). This thinning has been set on
what could be considered the base of the so-called massive Cliff-
house, but we have found that it is very simple to go over from.
one sand leg to another and end up with improper structural.period,
This particular two sands group devoted into two, possibly in
here (indicating), but thinning, become unrecognizable within
direct offset uwells.

The important point of this exhibit is that all four of
these wel 1s were completed at approximately the same time, and have
been producipg over six months, and liquid samples were taken from
the wells as they were producing., These liquids are produced in

association with the Mesaverde group gas. In this first well, Pubdo
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tate Number &, we are oroducing 51.7 degress A. P. I. gravisy

ct

distillate, which is transparent in color. In this particular

-

Well, Pubco State Number 9, a direct offset, we are »rcducing 63.1

i_.l

gravity distillate which has a slight physical change to a yellow
cast. A direct diagonal offset, Pubco Hamilton Federal Number 1
is producing 55.8 gravity oil which, K is non-translucent, it is

<
v - than
obviously, has great physical differene/so-called distillate vro-

- .

duced southwest of it. This particular well, Pubco Hamilton Federal

Number 2 is producing 41.8 gravity oil.} That oil is used currently
by a large number of operators ir sand frae¢ process, |
entirely different characteristics»than distillate »roduced in
surrourding areas.

Our company has concluded that since we are oroducing oil in

this particular well associated with the zas and since we are

oducing distillate with entirely physical differences in charac-

-
]

ristics of the liquid in this particular well, that the 2as thas

ct
D

we are producing with this oil is totally unconrected with gas that
¥ producasd with the distillate.

% The summaries now orn wiat you have just testified to, lir.
Gorram?

A In suwmary this cross section shows wslls which are direct
offéefs, and althdugh the general sand groupings are similar, the
individual sands cannot be traced from one well To another. TFor
conclusive proof that the wells are draining only, or less acreace

tiiat assigned to the wells (320 acres), and that the sand reservoir

because of itls

tnhan

are rnot ccnnected, we collected on the same date the nor-retrograde
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hydrocartons produced in association with the Mesaverde cas.

-

Although these wells have all been producing for approximatesly six
morths, all physical characteristics of the fluid produced are
different. Core analyses and other reservoir data, other than
samma ray and neutron logs, ers not available as the wslls were con
pleted in the accepted practice, witnh dry gas as a drilling fluid
mediun. Sincé detailed reservoir data is available orn orly rare
instances throughout the entire field, I believe that the only cond
clusive and reliable function‘of recoverable reserves which all
operators have at this time is the well potertial or its capability
to produce. Therefore, the proration formula should be entirely
based upon this factor. It is quite possible that future w2ll pen
orrance will supply additioral wvalid reservoir data. At such timﬂ
the Cormula should be examined for possible modifications.

% In order to clarify our position, can you state it ir
brief forwm, please summerize at thisvtime, for the Commission, the
facts which you have subnitted?

A First, regionally the Liesaverde group is not a blarket
sard, but a series of individual discontiruous sands interbedded wi

q

srales and coals within the Yancos shale.

o

Second, this trarsition can be easily roted within ¢ limits

fl

of the PBlanco MMesaverds Pool. ~
Third, different areas within the Blarco liesaverde Pool have
diffsrent recoverable gas reserves.
Fourth, initial potential, or deliverability, is the only

valiid raservoir characteristics in the Blanrco ilesaverde field which

b
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is gernerally known at this tine,

o
]

the reserves under the well.
Fifth, there is apparently no drainaze between walls as evi-
denced by dissimilar fluids produced with the associatzd sas.

will r

D
<
e
[N
[0}
]

Ir. oth

tally,

o the particular wells on the cross section.
«w o0, actually betwsenrn well Number 3, and what 1ig tinls, 13
A4
s I oo Tad s N P PR P B R P P, PO 5 nlin] LT T T -
SEL WA R R L S N e ) DCOWCTIT UIT o WoT L Al Ul o WO LL, LU UL UT  UTUWTTII LIS OT

and which is directly related to

Tharefore, in my opinior, an equitable proration formula

aflect the recoverable rese under eacn irdividual well-

s

such a formula at this time should be ertirely based upnon

'R. KBLEHBR: At this time we would like To offer in
ce beforevthe Commission, nx its 1-4, 1-3, 2-4, 2-3 and 3.
iy SPURRIER: Is thers objection? Wwithout objection
11 be admitted.
"R. KALEHIR: That is all with this witress.
¥R, SPURRIZR: Does anyore have cross exanination of lir.
? lir. wWeiderkenr?
lJile WIEDZIRKEHZ: Ior. Welderkehr, So:thern Union Gas Company.

exh’bit

]
a0

here a

cross section, Fou

er words, 1s there a horizont

or are trney Jjust thrown in?

A They are put down with no particular horizontal scale, but
is a map of the particular cross section, showinrz ths locatiof
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two oherz is a considerable distarce, is there rot?

A That is correct.

4 Corverszly betwesrn this well and this well and this well,
(indicating), they are very closes togethey arent't they?

A That is true.

. Were your temperature curves run orior to tr:

=
(Y]
<6}
ct
=
]
i3
ct
]
1

A {Irnterrupting) These temperature surveys were all run at

3

D

total denth prior to tresatment.

¢

iy So, actually they do not reflect where ths zas misht be
coming from at this particular time, not necessarily?

A Yes, we believe they do bzcause w2 nzve reliable informa-
tion to the effect that other compahies had run temperature surveys
ool belore and after treatment and nad found very lititle to ro
cnange.

& That is information Irom other ccmparies, that is not
vour personal knowledge?

A t is not my personal krowledge.

W As a geologist, is it your opinion that you carnt't correlad

this sard ard this sand (indicating)?

[

A That is true.
«w You don't belicve they are the same? They are not

connacted?

e
i

do not belisve they are connectad.
Are these wells on production?

4 T believe that they should be on producitior.

w—=Rreferring o your Exhibit Number 2-B, T note that wvou hav
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usad two Southern Union wells teo show that they are cased of

below what we commonly call the Cliffhouse sand member and you made

2

come various statements with regard to the oossibility of productiw

s within the upper interval. I might say that these wells do
have gas. we drilled a lot of those wells with cable tools. There
dezinitely is gas there. we aamit there is water there arnd that
we would prefer to complete in the lower member, elimirating the
water problem. The wells, as you rote, ars low deliverability.
One question I would like to ask 1s, did you look to see if you
night find some wells in this same category witn initial potentialsg
of, say, three or four milliorn, with only the Point Lookout, as we
call 1%, open?

A Yes, we did. We examined the particular so-called Glade
area with the idea of attemptinz to find wells that wers coupleted
oaly ir the basal memter, which wers the closest wells to the two
exissing wells we have in the Glade area, where we have the entire
saction open. 1 believe you Will agree that actually there is only
a small rumber of wells in the Glade area which are completed witn
the entire section open today.

4 Right. What I was getting at,is 1t not a Tact that there
are wells in the Glade area completed with only this section open
which nave I. P. comparable to this ?

A It is possible. Te chose to use thsse because they were
the closest wells we couli zet to the existing vells. ' We could go

fron one side of the area to the other and show discrevancies. Ue:

w

felt
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by using adjacent wells we would have a clear picture.

5 Didmt you further say that you had more reserve through
here because you had a higher I. F.7

A I stated that ws apparently had much higher raserves 1r
t.ose two particular wells as conparsd to the two operatsd by Southg
Urior, and that in association the deliverability was much higher

and indicative, or is indicative to me that the deliverability
or the initial potential of the well is directly related to the
reservas thereunder.

% what 1f I had a well that was completed rizht here in this
same section, with only tle Point Lookout oper, that has the sane
I. P. here then, would have the same amourt of gas taat you do?

A I think it would be guite possible that if you Jid have
an I. P. that was equivalent of higher than, unioubtelly you had
hizh oorosity, possibly less vpercenti conate vater GLhan we did,
which would add up to higher reserves. Therefore, nighe:r deliverab
1ty.

4 You said porosity and ccnate water, do they have any
e’fect or deliverability?

A TYes, they do.

L To what extent

4 In that reserves, irn my opirion, are directly related to
initial poterntial and that the ability of the gas, th2 >roductivity
of the gzas will reflect the actual reserve situation. I tould

petroleum
prefer, however, not to gc into the true engineer a

w
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~ e oMmMNT T o P e
& lew morents on Loaat.

iz that. we will have testimony in Jjus

, Cne other thing. You wentioned 142 walls, 3id you say that

nly in the.Point Lookout?

ct
[©)
=
‘I —
N
o
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1 1 :

A They are completed below the Cliffhouse member.

ci

4 Someplace below the llerelee or on top ol the Foing Lookoutb|

3 On vour Exhibit 3, did vy

O

U have terperature lors o thase
wells?
A Tlio, we did not. They were completed nrior to tie time thal

it was decided by the various members of the industry that tempera-

ture surveys could be oif scue value.

—}‘

},_J

o You dontt know tut wrat mayove tnhese

RS

G

ls might nhave zas

coning from a little

3

[oN

ifferent interval than these last wells over
fers, vou don't have any idea as to where the gas is coming from

[ rom these four wells?

4 The only thing we do know 1s that the gzas is coming fronm
below the casing point to the Lop of the Mancos shals.

; There is no Mancos open inr these two wells?

A It is guestionable as to where we f.nd fhe top of the
ficncces. As I have attempted tc point out, you will have a large

1 S

hmount of sand toward the base of it. e chose to believe that the

N

top of the Mancos is an arbitrary voint, and have not attemoted to

[ A, 3
Sl,;_[‘eus ]A:J flel"e.

o TIsn't it knownthat the liarcos shale in this varvicular

Lrea carries crude oilg
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more

duct

as t

L |
llza

A Tt has been rumnored tc that effect.

4 Ho, because quite frankly we have no idea irn %he worlil

o where the crude cil petroleum is cowing
trhet it 1s produced with indigenous ges.

% You thirk it 1s produced, it 1is coming

as the liesaverde series?

sand

trac

siderably between the top of the Cliffhcuse and
Ir t=is narticular cross section, vou have shown

two

4 That is our belisf.
., In vour first two exnibits 4

-

the lMesaverde sand was not & blanket sand and T think did wvery

in proving that over many, mary miles it c
was not continuous, or that varicus member

ed. I would like to zet back here to this

here vou had the exposed sections from wh

vrinary areas, have you not?

o N + + 1
Lrom, CTner tihan our

1 - ~ . ey e dm o - 3 3 - <r
nere you attenpbed Lo prove

Exhibit l=i., At the same

%5 You don't know that to be a fact?
A Yo, we do not.. e have reasorn to believe tha%t in some
ur wells it is coming from the basal Mernefee.
% DBut, irn these vparticular wells then, you don't, vou wouldf't
& suess as to the fact that a good probability is that your
might be coming from this area where you have apparently
of the shale area open tzere by glving vou arn area of pro=-
iorn that would vroduce oil rather than gas cordensate?

from what is unowmn

ould rot be, the
s of it could not bd
ore a little bit,

b S g
cine,

=
o
¢}
a
[¢]
’_J
l_‘l
cr
)
o
ct

ich vou varied cons

N

the liancos st

1ale.

gas coming from
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That 1s correct, with tne exceptlon that a certalr amount

Bro,
st

of zas irn certain areas is being oroduced from an irtermsdiate zongd

SLCu T

krovyn as the Menefee, or witi. all three of thenm tota

Areyou familiar -- Let's zo back one step. I believe you
stated that vou do not tnink tThers has been any drairage in the
Sar Juan Dasin, due to the fact that each well is producins from

supposedly a different zone. TYou don't think there is cross drain-

y -

A The best information that our copany zas would indicets

that no drainage is occuring at thils time, ard pronatly will rot be

seen.
4 Are you familiar with Pubco State well lo. 67
A Yes, 1 am.

vy Do vou Know approxirately hat the oricinal shut-in

oressure was, 1114 pounds?

« 111k pounds, according

tiorn Commission on 8=12-'53 wher vou ran &
shut=-in as 1061l. That is 53 pounds pressure drop. DJuring that

ersuing Deriod of time according to 0il Corservatior Commission

L

records, 1,000,00C,397 feet of gas were produced. If my division

J o

is correct, that is 256,371,000 cubic feet of gas perpourd of pressu

drop. TIf I nmultiply the original pressure by this MNIF per pourd

o

of »nressure drop, I come out with a gas in place in

™
js

oco Sbate

[¢]
(O
-
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orizirally of 29,000,000,C000 feet of zas, waich or 320 acre unit

iz 91,500,000 cubic feest per acre. Do you in your reserve worxing

-
O]

imuwrs that you have, have 91,500,000 cubic feet of gas in »lace

under vour 320 acres urder your Pubco State 52

A As a matter of

=y
o
)
ot
A% )
[
I
=

not too sure of that particular

T

v

M

11, as to the total arount cf reservesunder that well. Houwever,

“q

within the Blanco=ilesaverde Pool we have shown as high as 230 to 1

ratio in recovery of szas ver acre witnin the Blanco=-ilesaverde Pool.

% Recovery of 30 tc 1 per acre. What do vou mean by that
exactly?

A well, the reservesin cur opiniorn are directly reflectei
by tne initial open flow of tre deliverability, or the capability
of the well to produce.

4 well, I am going %o take exception to that, of course, in
that I think the reserves are bascd on the amourt of zas you

nave ir place and not with the I. P. Tou are saying that there is
a 30 to 1 difference i I.
betweer actual reserves 1n place?

A4 (Guite frankly I would prerfer that von réuld vostpore these

etroleun engineering gquestions %o the who 1711l follotr in

L
s (=)

our testimany.

- 7T nk . 1 s . - « Ton ATy e f
I'R. SPURRIZR: Arvone else have a question of . Gorhaw?

ey T QYT MIT »
—— ./,_,T lic.e 2iad TI .

B

. Have anvy interierence tests been run by vour compary ith

'« taen actually, not a 30 to 1 differert
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Al g

After 120 days, State l4 had a shut-in pressure of 1,100 pounds--

pf'i'set wells and that the change, thke difference in pressure is quit

respect to the pressures that exist from one well to another?

A I am not prepared to answer that.

Q Is your succeeding witness--

A (Interrupting) As a matter of fact, I do have before me
two wells, Pubco State Number 12 in the southwest quarter of Section
36, Township 29,8; Pubco State Number 13 in the northeast.quarter
of Section 36, Township 29, 8 which are diagonal offsets. The
initial potential of State 12 was 3,400,000, 7The initial potential
of State 12 was 3,400,000; the initial potential of State 13 was
3,210,000, The initial shut-in pressure on the first well taxen
after 14 days, State 12, was 1UL7 pounds; State 13 was 985 pounds
after 11 days. After 120 days -~ Incidentally, the reason we have
this shut-in period is that there was sometime before it was possiol]
to put these wells on tle pipeliné; as a consequence, we were ablie

to get in shut-in pressures over a rather long period of time.

State 12 dids; State 13 had 1,077 pounds. After 180 days for the
State 12 it remained at 1,100 pounds, and State 13 had 1,079 pounds,
showing that although those wells were shut-in for a period of 120

to 180 days, that pressures did not equalize, although they were on

obvidusly due to the reservoir characteristics.
Q@ Are those your surface pressures or bottom hole pressures?
A Those are surface.

% There is some origin of error on your surface pressures

With respect to what the bottom hole pressure would be. They would

»
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I’%. SPURRIER:

D

wradl e

GR=ZINZER:

of

O

T

rhogse wells?
A
1ie

“

rationglizing

i1l one of your

the respective pressures 1r

e

Tr

“, As I understand it you ars using

atmosvheric conditions?

4 That is true.
4 There is a close comparisorn, howsver, [frorm a standpcil
ility of thes bottom hole pressure havirs equalized?

S

~ e
g o 4
LR RO RS S 9

succeeding vwitnesses

. these wells that have shown

irfernation may

informatior yoursell?

7 ~ 3 1. ~ e lr Ly s o~ PN
L would like to ask a few mcre guestion
-
1l e
T T W A PR S
U AXLANLT Z=41, &iTe GO E&Mm, and oae uve
1 7 = e - - 4= Ty 3= ~ 3 LRI
heve ary dabta as to the deliverability
T - —~ e
. L0 18 JuUitTe
1 5 ] a
have Shen wi
4 1n - TS S e v e
LilLS XO101T as Nary
+ L 4= - 13 PN 4+ 1 - - e
that deliverability is ths Key tess.
- Y o

.
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ar: just vondering how 1t happens that the ratier of deliverability
ir thress wells is.sc unimvortant that you haven't concerred vour-

these deliverabilities to see wnetner i1t did or 3did ron

. the rnrovrieity of tae formula taat you vere suggesting?

It ssems to me if you are goinzy to tase it onr deliveratllity lata
to krow somethins about the deliverability of tie wealls vou

A The partiéular Sxhibit that we used Lo stress tihat narti |-
cular soint on was Oxhibit 2-B. Hxhibit 2-A was ar attempt to poing
out to the Cormissior tha
ings of the Cliffhouse, ienefee
nesed temverature survey would

LY

ific " sands withirn that

O

spe
well will Vafy from one well to another by apparent reserves or the
hasis that individual sands are contributing gas and that those

ual sands are not negessarily easily traceable in the area.

',~. T 1 - h] ~ 2 SR T ':‘ LAR PR d~ o7 . -
o Well, I understernd thet. iflaybe I Jjust don't follow your
rs o ol et A T . et P T T ) .
chain of lozic, but somehow or other you get Ifrowm .that to the pro-

position that the sands aren't traceable and therefore, %Lhat delivelp

-

abilisy is the sole and orly test, and we haven't ssen any studies

S

<t
o]
o
»)

hat the deliverability of these wells are with relatiorship
to thair probable reserves or ieet of productive sand, and I an
worderins whether you or tials engineer witness who 1is

follcw you does have any information alorz those lires at all?

i——‘

=N

A Yes, we will have additional evidence. However, I would

we—have—sub—on——that particular sxhopit, tae
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i

ability in most instances, I helieve, is »ronortional to the initis

}._J

A That is not a rouz:

the sub-committee working on this problenm have azgreed that in the
absaerce of deliverability tzaat 20 to 22 percent of the intiial

dqula
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phential is close ennouzn ©to be usad as a

R. ARNOLD: iImery Arrold with Cil Ccnservation Cormissioif.-

% I uniderstood you to testify that each sevaratzs drill bloct
in vour opinior was a saparate ressrvoir without any communication

with the offset reservoir?

A T am not quite sure of

i
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I had was to state thal
is no communication beticen wells and that the individual sards arg
very difficult to tracs from ous well to another and in osi
instances they cannot o2 traced.

. what then is your theory as to now Thz

drill block originally?
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A well, I believe that you are talking about the source of.,
Mesaverde gas.

w Y85

4 That, as we all krow, 1s a highly argumentative subject,

out I believe the very nature of the depth situation of the llesaverdd

group, vhich is a near saore depth situation, in some cascs coutined

@

tal ard in some cases marire, that in all probability tie gas was
sercrally associated directly with the resservoir that the inter-
stitial shales and coals protably contributed the majority of gas

to the overall Mesaverde sroun.

&Q"«'

You think that the zas originated ir place in each drill

4 T have no reason to believe to the contrary.

MR. ARNOLD: That is all.

SPURRIZR: Anyoie else?

¥R. UTZ: Elvis Utgz, 0il Comservatior Connission.

DY ii.e UTZ: ‘
< <ir. Gornam, do you have a reserve figure of your owi for

A T don't believe I dc¢ here,

)

< You have never computed that reserve at all?

A IRk - 3

4 That has been computed

% Do you recall about what it is per acre, or for a 320
) y i »

acre drillin= block?

Li=

A

A A consulting geolozist has been used at various times for

Pubco in order to determire rasserves, as a disinterested party. He
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has, to the best of my knowledge, used over a hundred million cubid
feet per acre on that particular welle Such balief, as I under-
stand it, was accepted by high authority.

« Do you happen to know what kind of porosity or conate
water vyou used in your core anrnalysis?

A That well was not cored bocause at that time we were usinrg

gas asadrilling fluid medium, and the actual usage of zas would
prohiibit the coring process. As a consequence the cores were not
taker.

@ Can you tell me what your interpretation of the net vay ig

in that well?

A The net sand tiickness?

@ .Well, the part of the open well bore that is producing
gas that you consider ret pay?

4 That is of Pubco State Number O.

% That is right, yes, sir.

4 I do not have that particular specific well. However, in
my opinion, as I recall, it probably is ir excess of LOO feet of
affective net sand.

 -Total Mesaverde section is what?
A The effective ret sand in the overall liesaverde group,

Cliffhouse, Ienefee and Poirt Lookout, &ll ol which we believe to

ct

be effective net

[6)]

and, exceeded LOO fee

3y {R. ARNOLD:

sand?

ct

« what basis did you use to deternire what was ne
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A well, the only basis that we nad to go orn, obther than the
camma ray neutron log was the mere fact that an offset 121l to Lhe
southwest, Turner State 1, set oive on the base of the Luls or the
top of the Cliffhouse, and in tihe completion process of drilling
sas there was a vary very gradual increase of zas to the
point of 20,000,000 -- I bslieve tnat was 23,50C,000, is that
corract? -=- 20,300,000 orn top of the Point Lookout. In fact the
well was making so much gas naturally that it was impossible to
finish the completion of the well through the so-callel basal
mermber. As a consequence, we feel that in that particular area

the massive sand built up ip the

5

tributinz

zas to the well bore.

. ~dave, you ever corstructed a log cross section across the
Turner 3tate to see if the sand sectiorn does show?

4 We have not exactly prenared a cross ssction, but have
superirposed the gamma ray nsutron log of Turner State 1 directly
ot top of the State 6 well, ard have shown physical»characterisfics
that very definitely compare.

< was there a log run orn tne Turner State.luvber 1 itself?

A I am rot quite sure of tnat point. I belisve thasrs was,
therz wizht not have been.

w L don't believe thers was, it was malkirz so muca <as

they couldnt't get the log down.

M. .SPURRIZR: Does aryvone else have a guestiorn of Ir.
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in your qualifications, that you have been with Pubco, Incorvoratad

< what do you regard the efficiert and economic drairage arecp
of a zas well in this Blarcc Pool?

A As far as I can determire, 1t is possibly less than 220

acrese.

How nmuch less?

&

A I have no idea.
M. FOSTER: That is all
I“R. SPURRIER: Anyone else? If no further guestions --

Y. SBELINGER: I would like to ask one.

SuLINGER:

3y

'@ T understood you to say on direct examination, Mr. Gorham,

since 1ts inception, is that correct?

A That is correct.

o
O}
o
ot
BN

y  How many years nas that
A Since June 4tnh of 1951.

19512

(‘Qﬂ

4 That is correct.

-
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3

W At that time were ¢

& Did Pubco have any wells in that fi=1a?
A Not at the time.
« Does Pubco, Incorporated operate any gas oroperties undsr

proratior?
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They do not.

« e don't have proration in this field new, 1s that true?

(D

A I believe that we have what you night corsider a pipsline
nroraticn.

I will rephrase ny guestion. we don't have any proration

thls time?

Qy
ct

by the State in this field
A No, sir.
w we are mseting here for the purpose of detsrmining rules

and regzulaticns for such proration, from !

()

ere or ouht, 1s that
corract?

A That is true. Hovever, I believe it is subiect to appeal
énd subject to modification as additional reservoir data is obtaine

2 Initially we are here for

e

proration purposes, is that

A That 1is correct.
-4 Since you do not hazve any experience in proration of

s on waat do you vase your statement that the allocation formula

'O?

should i-clude deliverability?

A Because I believe that it 1s generally acceptad that a
ororatior formula, as per your company's testimory, also should
svolve around the reserves under the particular well

w That is a concliusion, but on what experience do vou base
your conclusion, that is what I awm trying to get, not your opinion
but your experience of proration of gas. On what do you base

your conclusion. I know your conclusion all right, but I want to

krrowormrwhat _yuu base yours, virat CXperIerice do O
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A

Lon)
¥

conclusion?

A ell,

8]

working in the Blanco-}esaverde Fool proper, followin

o

all overations up there and while orn the actual wells,

N

what I consider to be logical conclusions in regard to

those wells.

1 -
under

.. And, hence, you have come up with the corclusi

deliverability is the best reflection

of reserves, is ©

A That is my opinion.

ct

« How do you determine, how do you go about dete

-

reserves under a well, urder a lease, under a vool? I

you vour chance later.
A I would prefer rot to arnswer that guestior ir

is primarily a petroleum ergineering function, although

cal department contributes information towards the end.

3

w Although you prefer your engilneers testifying,

present your BExhibit 2-2 ir which you came up with a conclusion thd
the two wells or the right had betiter ressrves than the two wells

onn the laft?

A Dontt you agree?

iy I am asking you. I will let you maxe your

wish, but you have come up with the conclusion that the

or the rirht have better reserves tharn the two vells on

f

4 Thaet is correct.

4 How much reserve do you estimate for those two

the only exverience I have is three full vears of

roirning

corirments as

very closely

N

nave (e

come

on that

hat correct?

will give

that trat

the geolozd

vou did

VOl

“wo wells
the left?
viells?

t
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A

nave

\
A
i

group, c

)

A

this tin

.
but you
under t”
the two

&

soout

B

on the ri

in so doing we

The exact figures for thoss four wells are
attempted =--

(Interruptirg) I am Jjust askipg about yvour t:
izht, are those your two wells?

Those are our twe wells on the ri;

Have you estimated the reserves under those

not availlable

oo wells

The reserve estimate has been made of tlose two wells ani
included the upper sand section of the _.esaverde
crmonly called the Cliffhouse.
“hat are the reserves under those two wells, 1f you xnow?
The particular figure under those particular wells at

e are not available tc ne.

Do you, or dc you not Kknow urder

Can you give us a svec

those two

Not at this time.

You are not prepared at this time to give the reserves,
are prevared to give us the conclusior that the resarves

e two right hand wells are larger than the resserves under
wells on the left?

I am ir that position to say so, ves.

Since you brought up the question of reserves, how do you
determining reserves of a well?

Wwell, there are several methods by whicn that can be

ired.

Name them.
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A The first one is the volumetric method which has bheen

1

erally in usage in the Dlanco-liesaverds Fool because almost all

of the data available for such ar estimate is available. ther

metnods which would include decline curves have rot been used, or

shoul

et

foll

acre

the

j- -

Lt

d not be used because the field is relatively new.

Would you kindly explairn vhat you mear by the volumetri

[

od of de ermining thne 57

"3

ecse

R
L

(D

A he volumetric method of determining ressrves involve the
owing data and the followirg formulas Jubic fest of gas vper
foot at base temperature and pressure eguals 43,5860, which is

number of cubic feet per acrs foot times the porosity expressed

[N
o
O
e
s
©
l._l
)

raction, tines one, minus interstitial water, exvress

(D

sis, times the reservoir vpressurs

L

decimal fraction in vnarenth

pourds per square irch absolute, divided by the base pressure

vouris ter square inch absclute, times L0, plus the bhase tempera-

ture

ture

desrees fahrenheit divided by 460, »lus the reservoir tempera-
o o 2 i s

dezrees fahrénheit, times one over the comnressibility factor

at pressure of the reservoir.

a o

% In other words, in the volumetric method you have used
assure three times, have you rot, in vour calculation?
2 b4 s
A I am not too sure.
« ~well, Mr. Gorham, let me ask you this before yeou arswer
guestion. What are you reading from, a »repared statemert?
1 J 2 -

A Yes, I am.

< WNow, can you answer that gquestion as tec how many tinmes

Y8

YQd
4

us2d pressure in yOour calenlatiornr on the volumetric method?
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A It has been used ice

L That is one method. ¥ouw, what is the second method hefors
you use that method, because you lack production history or this
new field before we get or to that?

A That is correct.

W what is the second mzthod?

4 This is the only thod we have uscd.

- You said thers were several. what other methcds are there
available for calculation of reserves, il you know

A viell, --

4  (Interrupting) If you dorn't we will pass on to the
enginaer.

A iell, first of all there is the declire curve method which
was just nreviously mentioned.

by what is the decline curve method?

Re TURNER: We are folnz to object to that lire of testi-
reny, iire. Chairman, that brinzs in collateral issues. The witness
has testified over and over azalr and to go into what the decline
curve method 1s and all that before an expert body such as this,
is Jjust “ime consuming.

MR, SELTINGER: It iesn't time consuminz. IF the Commission
please, the man has testifised as to the reserves. 1 am ~oins to
aslt him what methods there are of determining such resarves, anrd
what method he used, what nethods are available.

I:Re TURN3ZR: He told you what method he used. Tou ars
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askirz~ hin to explain somewiring now from a book somewhere
¥MR. SELINGER: I would rather
3 7 -
OOOn L)
¥Re SPURRIER: Objection overruled.

hod o

=
ct

¥
¢

o
e

w #1ill you kirdly explailn then the secon

stified

mining reserves, which vou sald our witress had te

o)

w1

A well, the second method would involve pressure decline

versus volume of gas produced.

< That is used, is 1t not, iir.

nave production history? Is taat correct?

rmore accurately the reserves?
A I believe it is gererzlly conc

is.

w Should the field have sufficiert productior history behing

f deter-

before?

ATRa S b 1 4y . — - N v —n e A v - -
thich of the two methods are superior in deterniring

it, would you be agreeable to utilizing the second pralerable
rather than the first?
A I thirk it should be very carefully considared.

¢ In the second method you use press:y

4 Yes.
4 Plotted against accumulacted production?
4 That 1is correct.

decline, do vou

TOou

n

e

R i LI T q > —— 1.
nded that thie latter method

iy
o

?

+ In ro instance in that sacond superior nethod so vou use
deliversbility in any way, shape or form?

LW T T it a 9t poirs. = ig guite

A well, T am vot,gRites NS Asokittks POt It is guite
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possible that deliverability delinitely erters in as a furctior.
5 If you are rot sure I will defer that questicn to the
engineer.,
A  Thank you.
iRe SELINGER: That is all.
¥ B. SPURRIER: Anvene else have a question of .r. Zorham?
If rot the witness may be excuszd.
(Witrness excused.)
De Wae L4 85T E S,
called as a witness, having beer first duly sworn, testified as
follows:
DIZECT ZXAMINATION
By rule XSLIHER:
{, Stats your nare.
A D. . Reeves.
& Waat official position, if ary, do vou occupy with the
Pubco Development, Incorporated?
A TFresident of the companye.
&  for what lenzth of time have you been president?
A Since its organization in June, 1951.
 Since the date of the orzanization of this cornparny, have
you persbnally managed 1t in tne field, directed it?
A Yes, sir, I have personally discharzed the duties of
::esidént and directed its operations.
« What, if avy, dezree do you have 1in
what school?
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dezrees frow Wew Mexico A

4 I have two
a

‘One, /25 ir enzineering, the other a professioral

cal esngineering and am registered as a proressicn entiresr in
the State of Texas, Cklahoma, Hew llaxico.

% State to the Coriiission ths experience you nave 1aid in
the oil ard gas filelds in New lexlico ard slsevhere.

A well, my first exrerience was a producti ergineer for
tne Union Sulphur Company, at the time we wers operatin: about

A Yes, I think I am.

variatiorn between a minimum well ard a maxinum we

 Would you say that zross sand thickness is ona

properly pertains to that study?

have prepared g statement hers in which T

and M Stata College,

1% rigs Louisiana, a rnumber of years ago. Ther I served for
asout three 5r four years as a remnber of the Jommittes passing on
0il and zas leases and drilling,Tor Oklahoma iatural Gas Company
in Tulsa. BSince that time, of course, with Pubco.

« Are you persorally familiar, to a considerable externt,
with thes problems pertaining to the proration of mas in the Blanco-
_esa“aﬂde field of San Juan County, ilew llexico?

< ilave you had occasion to make a study o the possible
veriation of recoverable resserves on 220 acrs esaverds leasas in
2larco=:izsaverde field?

A Yes, sir, I have made a study to determine the possible
variations and recoverable resesrves on 320 acre lesaverds leasses.
The study 1s general irn its character, bubt indicates the possible

A Yo g_,__gjr . T
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deal with all the matters wnich I consider is involved in deter=
the reserves under the 320 acres, ard attempt to find out

what the variation possible is.

¢ would you pleasc discuss the wvarious problems relerrins
to your nemorandum, from time to time, if

A In order to be accurabe in w

T don't make any error, I am going to sti
prevarsd statement.

Grosssand and thickness sxXposed to the well bore varies from
about 1CO feet minimum for wells which are productive orly from
the Poirt Lookout to some L350 feet in better areas of the {ield
wners tre Cliffhouse, ilenefee, and Point Looxoug are all productivs
In ﬁhe ﬁortheastern part of the field, tﬁe entire iiesaverde sani
grouv is poorly developed. It is therefore cvident th
can vary in the order of 4.5 to 1, taking into accourt only zross
sand available.

Porosity, of course; is important. Pfeviously Jire. Gorhaxu,
Chief Geologist for Pubco, has submitted data i suppert of his
opinion that the lLiesaverde sroup consists of numerous ivterbedded

sands and shales, the individual sands of which canncs he tracsd

N

with any certainty from well to well arnd vwhich vary greatly in thick

ness ard characteristics. In some areas sands are relativaly clean

and others contain a large percentaze of shaly raterials.

[
‘,._l
ct
.
i)
(%}
ot
Y
o8]
“A
.l
[§]
o
[
[0
"3

It has bezn my observation on the faw we

cored, and information recesived from other operaters iz th

0]

Sals

(D

field indicates that por S LSS S e Ak teal sands vary from below
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.5 percent to above 15.L. The use of gas for drilling in wells at
the time the large wells werse completed prevented coriig of zahy of
trose wells. rphus information on porosity is lackirg on the better

wells. Information in cur possession indicates that onorosities i=

the wesaverde can run as
in mind, it is my opiniorn that the porositilies ir the betisr wells

will averaze at least 20 percent. It is, therefore, =vidert that
) e

raservolr capacity due to variations in poroisity will vary ir the

ratio of L.35 to 1.

Connate water also has somethirz to do with it.. The per-

centag

Un

to &0 percent, or the percentaze

@
=
@]
O]
i~
ct

verde wells wvaries from 20 p
of pore space occupied by gas is from LO tc &0
indicate possible variation in rescrvolr caracity due Lo conrate

water of 2 to 1.

The iritial shut-in opressures on well

4]
(]
Q
kel
l, d
D
ot
[}
[N
(&)
—t
~
-
-
o
Q
O

iy tihis field vary from 933 to 1102 pounds per square irch gausze.

icate a variation in reserves irn rlace in the ratio

&

This would in
1.17 o 1, neglecting tne supercompressibility factor. This

variasion also supports the corntention that well I1s producing zas

7]

from a s=parate reservoir, separate at least to all practical

c1rves under

ct
oy
o
cr
of
®
-3
(O]
U)

Sraiarizing those factors, we find

. I want to be

ct
O
]

anvy siven lease can vary in the ratio of Lb.L
3 J

sure that I am clear in that. In other words, vour sarl thickress

can wvary L.5 to 1, vour porositv 4.35 to 1, Your .

of pore space occupied by comnate water ir productives llesa-
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|reservoir pressure or your cornate water, 2 to 1, again a multiplief.

Your reservoir pressure, 1.18 to 1 and the product of trose is L6.L
To orie. | |

Xy conclusion, and I think that most proratiorn orders, in
fact the basic idea  behind proration is that i1t must te on the
basic concept that each operator is entitled to the same percentage
of the market as the operator's gas reserves are of the total re-
serves involved. Now, the question is to find a proration formula;
which will achieve this result. It is my opinion that deliver-~
ability is a measdfe of the gas reserve under each. well. Deliver=-
ility of initial potential are the only known and incontestable
féc£s which are available over. the entire field and which reflect
all of the factors, sand thickness, porgsity, permeability, and
other resérvoir characteristics under uhiform spacing.

It is our belief, therefore, and mine, that the formula shoul:
be based upon deliverability times acreage and that this will re-
sult in each well sharing ir the market in proportion to the re-
serves uunderlying the well. Using acreage as a multiplier will
correct for gertain minor deviapions From the uniform spacing
rattern.

It has been shown that it is possible for.gas rzserves Lo var)
in the ratio of 46 to l; The variation of initial open flow
potential, and here I am taking, as a base, what I consider %o bve
not a commercial well, but marginal about the deliverability of the

minimum factors that I have talked about of 750,000 MCF,
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initial potential, if you want it in deliverability, apply your

factor of 20 percent. The highest well that I know of on the initial

ptentiai is 23,500 MCF. That is a ratio of 31.3 to 1 as compared
to a possible variation of 46 to 1, if in.some area you got all of
the favorable factofs, as we apparently have in the larger wells.

Let me again reiterate that in my opinior, the formula of
deliverability times:éCreage is reasonable and will result in each
well being allocated market propoftional to recoverable reserves
under each well. |

Q@ Mr. Reeves, do you consider acreage alone or as an additiv]
factor?

A Well, sir, if the Commission will bear with me I would
hke_to g0 intd that in some detail. 1In other words, first of all
if we take lOb percent acreage, that means that we totally dis-
regard any difference in reserves between various areas of the fiel
and if that is done it violates tﬁe basic concept that the opera-
tor is entitled to a market in proportion to his reserves.

Arother way of looking at an acreage proration, the best
acreage in the field, which is dbviously, some of it is better than
another, is worth the same as the poorest acreage in the field.

The next point that I would like to make is, that to use
acreage, if you used 100 percent, then all wells have the same and

: - quite
quite obviously don't have a deliverability/és high as their allow-
able under an_acreage factor. We bring it back to 50 percent acreg

and 50 percent deliverabllity and we are committing only half the

d

e

ff.

crime. We bring it down to a quarter and we are taking a quarter
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The other point is that, that is, I have touched on 1t thers
That 1is, if we adopt an acreage formula of 25 percent, even that
small, that then you have a number of wells in the‘field in which
you have an allowable above their deliverability or their capsbilif
of delivering and thus put into effect a proration formula which ir
the end isn't workable and you have to reallocates the gas that thse
small wellé couldn't produce. On the other hand, the deliverabilid
times the acreage is fairly, it allocates the reduction to every-
body and doesn't load it on the better wells.

& So, you take your stand on behalf of Pubcc and your pro-
fessional opinion that the fqrmula deliverability times acreage
is reasonable and should be the formula used?

A I do, and I would like to again point out that deliver-
ability or initial potential, and it would be more or less inter-
changealtle, are the only factors that we have without question
available for every well in the Blanco=-iesaverde field. It is the
only ore factor we have available for every well.

¢ Were you here this morning at the session, ir. Reeves,
and did you hear Mr.vJ. D. Cooper of Skelly testify?

A -Yes, sir.

 What, if any, gomment do you wish to make on the formula
that he recommended or behalf of Skelly?

A Well, if you took your roci pressures after77 day period,
14 day period or 30 day‘period or 60 day period, you would get an

entirely different result on the formula. To me, acreage times

3

y

y

pressure is another way of saying acreage proration with modifi-
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cations.
MR. KELEHER: That is all with this witness.

MR. SPURRIER: Does anyonevhave a question of Lir. Resves.

. - CROSS EXAMINATION

By MR. SMITH:

¢ Mr. Reeves, Mr. Gorham testified awhile ago about his lac}

7Y

of knowledge of the respective pressures, except in two irstances.
On the two instances, I think he stated on certain pericds of shut+
in, that the wells were shut-in, that there was rot appreciéble
building up of pressure in the well which had a lower vressure. I
tnink it did gain two pounds. I would like to ask if vou kriow
whether or not there has been a marked differential in pressures
from well to well, to the various locations that you are familiar
witﬁ?

A You mear initial pressures?

@ Initial potential, and then I would like to know, after
production, 1if you show any marked dissimilarity?

A I might refer to -- First of all I don't know that I am
directly answering your question. You,refefred to Pubco State No.
12 and Pﬁbco State 13, the offset wells, around £hat we have a list
of nine wells in a general area around those that were producing .
for a period of 180 days, while these two wells were shut-in due to
failure to get connection. We didn't take the tests for the purposke
of that. It does illustrate, during that period we had these other

wells producing here, these two wells in the center of the area,

the initial shut-in pressure was 1100 pounds, after 180 days the
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-ation there was due to errors in the taking of the pressure.

tubing pressure was 1,080 on Pubco State 12, 1078 tubing pressure
at the ernd of 78 days. Pubco State 13 was 1,060 as against 1,06L,

both tubing pressures. . I would be inclined to say that any vari=-

@ Atmospheric conditions?

A Which indicates very little drainage under the corditions

existing.

o
4 The nine wells producing, do you have figures on what
decline in pressures occurred in those wells?

A No, sir, I have not. T have not.

W They could, very eaéily, be roughly equivalent. In other
words, you could have produced the amount of gas you did produce
with perhaps only two or three pouﬁds drop of pressure in that time

A T wouldn't dare attempt to guess the answer. I wasn't
thinking in angleé of reducing pressure on those nine offset wells.
I was thinking more of the point that this showed that the offset

wells being produced, while the others were closed, in Pubco State

13 was only 120 days. All I wanted to show was that it didn't pull

down the pressure on those wells, indicating little if any migration

to the offset wells.

@ The testimony of XMr. Gorham indicates that he considered
each 320 acres of assigned acreage to each well to be separate and
independent reservoirm. Is it your opinion that those facts do
actually exist?

A Tt is my opinion that you can take any set of sands here

and trace them through all of these wells. Now, I think that you

[EV]
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will probably find one sand maybe that you, maybe it is in two or
thfee wells, but to all intents and purposes they are separata.
Now, undoubtedly, some of those sands do overlap. It would be a
rare thing if there wasn't sbme overlapping.

& Where would be some coymunication that would result in
communication throughout the entire field, but imbedded by reason
of your lenticular condition?

A  That is right. Iy point isg to all practical purposes
there is no drainage existing at the present time as between wells.

%@ In other words, there is probably communication,but it
takes a longer period of time for the pressures to equalize than
would be the case if there were one continuous sand of equal porosi
and permeability?

) A That is right. Another thing that possibly would illustral
what i mean, I think there is varying resistance between flow in
different locations. For instance, we have in certair parts of the
field up there and I think maybe it is actually several fields,
933, nounds initial petential, as against, I believe, 1144. I
had 1102 as a maximum, which would indicate even of ths acreagss,

hat field hasn't entirely equalized as between it, and there is no
comrmunication of any majority. Now, possibly you will find points
of some intercommunication, but, in other words, I don't think that
any of us can say.now that one sand may not overlap beﬁween two or
three wells, but fieldwise, no, and not all of the sands. I can

visualize that as a lot of lenticular reservoirs.

& In your opinion, then, as far as the lesaverde formation

te

in the Blanco field is gggggrned it is a gommon source of supply?
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are numerous small interbedded sands in there contributirg to ore

A  The Mesaverde section as a whole furnishes it, yet taere

well. Ilaybe the one sand doessn't contribute to any other well.
We can't tell. We know that we are gettihg gas 1in the individual
wells. The evidence we have indicates very little communication.

@ You would say there is some communication throughout %he
entire field?

A I wéuld not, not the entire field, but I would say between
areas of it. In other words I have in mind,looking at Skelly's
ixhibit 2 this morning, to me it looked like there was possibly
three fields connected by some vefy relativély impervious sands.

n other words, to me that substantiated our conclusions that it ig
, .

it

-

+
=

lot o

jeV]

¢

little reservoirs with comparatively little minror connect+

ions in between then.

tween each 320 acre unit and call it a reservoir?
A -No, sir. I made a crack in one of the -- I stated that

TN o . . ~
be any gas ge

we build a cast-iron 320 and thers wasn't going to
in or out. Somebody took me seriously. Suppose you zot a lenti-
cular, the tail~end of it may be on somebody else's lease, the tail
end of ris sand may be on yours, but there is not erough conrection
to allow drainage as proven by these figures here of a gereral cord
tion of the field.
@ Of course, all your statements in addition to your lenticy

1

lar condition, is colored by ths fact that there is a variance of

porpsity throughout the entire field?

-
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have the entire field prorated, well by well?

A Yes, sir, very much.
& The reason I asked you about the commor. sourcs of supply
is to zet before the Commission, since it is their duty under the

statute to regulate each source of supply separately. I asked you

@

N

in your opinion, if that condition 4id exist, wouldn't it be possib

for the purchasing company to make a nomination for each wall and

4 T think you could argue the point that each ore of those
constitutes a little separate resé:voir, On the other hand, from
a practical standpoint I thirk you have got to arrive at some poiny
that will give some indications of the reserves under each one of
the leases, base the formula on that and I think you will get

3 3

fair ard reasonable results by considering it all as one field. I

te

don't think that certainly, for practical purposes that this 1114
pouﬁds, down here (indicating) and the 913 pound iritial potential
well is, by any meéns, interconnected or over the ages that pressur
would have been equalized. The difference in depth, 1if it waé a
common reservoir, still doesn't account for the difference in press
ure. There is some vaf'ation; Maybe the one over the 233 is leaki
a little, but not fast enough to maintair it.

MRe SMITil: Thank you very much, ir. Reeves.

MR. SPURRIER: Does anyone else have a questior of Iir.

MR, JONHES: Trevor Hees Jones, representinz Delhi 0il
> = D

Corporation.

1

e

e

&
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By Mi. JONZS:
I was interested ir vour testimony concerring the wide

[ub]

variatior in recoverable reserves. 1 belleve you compare variatior

in porosity, reservoir pressure, connate water and sand thickness?

A Yes.

& I believe your result was there could be a variation of

A That 1s right.

Q Would you illuétrate very briefly for me, by an example,
perhaps, how you would reach that? |

A  With the Commissior's permission I would lilke to make a
mark or two on Exhibit 2-8 on the side. This has nothitg_to do
with it, This is a cross section with a 320 acre site. I said thg
the total depth varied from 450 feet, that 1s gross sand, to 100

feet. I sald that the ratic was L.5 to 1,\30 I am goinzg to &djust.

"

that looks like it ought to be abéut the proper place, so tlhere 1is
one 320 acres and then a hundred feet of gross sand sectioﬁ; Here
is another 320 acres, 450 feét of zross sand section.

Now, it is quite obvious that ydu can have, at the same
preséure, same porosity, same what ﬂave you, four ard a half tiumes
as much zas in this big 320 acre block as you can in this little
thir one.

Going a step further, the next thing I mentioned was porosity
It sé happéns, still sticking fo our reservoirs, tnat this little

block here (indicating) is &0 percent, that was L.5, that there is

only about, there is 93.4 of thisfilled up with sand in here. Now

t
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then, . .and the same thing would hold .down here == if we put more

N

pofoéity, more\holes in ths sand, if you please, up to 20 percent,
you ﬁould come up with 4.35 timés‘as much gas in that reservoir
ther. In other words, if the porosity is greater, you get twice as
many holes in one as in thes other, you got twice as much gas, if
your bloek is four and a half times its.producty .

The next point I made is connate water. If sonme of the pore
space gets filled up 60 percent with water there is only 40 percent
of space left.for gas. Likewise, if you have 6nly 20 percent
filled with waber;ﬁou would have 80 percent left for zas. _So that
yoﬁ would haVe twice as much 6n connate water;

The reservoir pressure is simply Boyle's Law, taking cne of
the boxes that you want and if you put a pressure gauge of 1,002 poynds
wguge on'it and another box the same size, with a 933 pound
nressure gauge, you end up with 1.18 to 1 more gas in the box with

1

'the higher pressure. of céufse those are all cummulative, ther
are multiples. -You‘multiply all of the possible things together
which exist in some sénds in the Basin.. You can get any combinatioh
of them,‘yduAcan come up with 46 times the amourt of zas.

Q I\see, in the ideal location, which had all the =--

& (Interrupting) The loﬁ connate water, the high sand

thickness, all in one well. You could have 46 times as ruch as

I think the minimum, which would be 750, yet we haven't zot but 3143

¢ .In other words, --

1

c.
o

A (Interrupting) In other words, the point I am trying
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make, Mr. Jones, is simply this, that from what we know of the

individual sands in that Basin, from the fact that they vary widely

from one end of the Basinto the cther, that you can get any combinae

tion of the factors you want. When we get a well with 23,500,000,
it is not unreasonable because vou could get a nice favorable set
of sards, nice water conditions, nice porosity.

Q The prior witness géve a definition of thes volumetric
method of determining reserves. As I remember that, the method
included the various. things you talk about, connate water, sand
thickness == I dontt believe you included compressability, I am not
familiar with it. o

A That is a little devil af a factor that gets into an
engineering argument.

© 4 I wonder if you are considering the very things you have
considered here in reaching.your L6. to one result?

4 That is right. The factors that I have taken and consider
here are the factors that you use in computing volumetric estimaté
o7 ressrves.

¢ And 1is it correct to say that those factors are factors
which are considered when you are talking about deliverability,
are they functions of deliverabllity?

n

A They all go up to make deliverability. I concur with the

Kansas Commission in their statement on the Hugoton field, in which

théy said that not withstanding, there was no argument about it bein
[en] {2

a common: reservoir, it was a common reservoir. They made the

statemert that deliverability constituted the best measure. I havw

ea

Ga

c the
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book letter here if it would be of any help to read the

eir

ions. We have a separate reservoir up here (indicating).

diffesrent from any I know anywhere else.

rated on an acreage basis, and only two on acreaz

i1lity proves ene thing to me, that acreage formul

other two fields, and is the reason the Coamissio

n

2 times deliverab-

a 3id

wnet to deliverability times acreage. In other words,

condition up here in this field and I don't think

one like it in the United States. I could be wrong

We have got to take the facts on tnis Basin

ard arrive at the formula that does. ‘hat gives

sroration to his reserves and the on ly measure of

1

we have 1is deliverability,' that is the only measure

that i1s applicable to every well in the field.

’R. SPURRIER: Anyone else.have. a questi

& Mr. Reeves, 1s 1t your contention that t

wells won't drain gas from other areas?

a8

reservss 1'nat

on of l.r.

hese

ntt

larze capacity

conclus-

It

The mere fact that there is 150 fields in Texas that ars pro-

it

chanzed it

they exist

wa nave

A It is my contentior, Iir. Foster, that they are not.

is my contention that, taking into account the various
go to make up reserves, it 1s perfectly possible that
L5.4 times as much gas under those wells as the well
750,000 I. P.

¢ Then it would also be your contention, would

factors that

4- 1

34}

it

ey have

nov,

Zeeves?

is

the

and

It

that
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bre you goirg to take the gas away and give them to the bigger walls

= iy ruy o

the low capacity wells couldn't possibly drain the largze capacity
wells?
A If you shut in the high capacilty wells and vou produce the

-
1

low capacity wells, you lower the market, that 1s what is concernin

[0

ne, no matter whether they are draining or not.
I understand. I am talking about drainage.

A T am not talking about the drainage of the little wells,-
I am talking about takiﬁg the zas from the field and giving-"+ ' it
to marginal wells.

Q If the little wells aren't going to drain any gas, how

4

«J

A Lett's say that we make it 100 percent acreage and it so
happens that is an average of 200,000 HCF per day. Je make it
average so all of the wells procduce 200,000 per day. Where is the

Al

marxet for your wells that will make 10,000,000 deliverability?

§1}

¢ I ﬁ not talking avout market, I am talking about drainazet
A I am not worried about drainage, I an worried about market)

I am worrying abour market proporticn to the reserves uznder those

wells.

& I appreciate what you are worried about. The problen thatl.

%

N

we have is to design a formula, as I understand i:, that will most
nearly keep in proper relationship the factors that are indicative
of reserves in place. That is a correct statement, isn't it?

A If I understood you, lir. Foster, and I think I did. Ilay

I répeat to be sure I understood?
& Yes.
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the low capacity wells couldn't possibly drain the large capacity

walls?

4 If you shut in the high capacity wells and you produce the

ne, no matter whether they are draining or not.

I understand. I am talking about drainage.

4 T am not talking about the drainage of the 1little wells,:
I am talking about taking the gas from the field and giving '~ it

to marginal wells.
¢ If the iittle wells aren't going to drain any gas, how
ire you going to take the gas away and give them to the bigger wells
A Let's say that we make it 100 percent acreage and it so
happens that‘is an average of 200,000 KCF per day. e make it
average SO all of the wells produce 200,000 per day. ‘here is the

marxet for your wells that will make 10,000,000 deliverability?

¢ I am not talking about market, I am talkirg about drainage

A I am not worried about drainage, I am worried about market
I am worrying abour market proportion to the ressrves urder those

wells.

we have is to desilign a formula, as I understand it, that will most

nearly keep in proper relationship the factors that are indicative

C

of reserves in place. That is a correct statement, isn't 1t?
A If I understood you, Mr. Foster, and I think I did. Iliay

I répeat to be sure I understood?

low capacity wells, you lower the market, that is what is concerning

« I appreciate what you are worried about. The problem that|.

~J
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difference what kind of a formula you have, does it?

N

You said your prooien is to determing =—-

b

b)

is the problem before the Commissionj

ct

% (Interrupting) Tha

.

Let me see if I understood you. Our problem is to develoj

T

a formula that‘will enable each well to market gzas proportionally
to the gas reserves attrivbuted to that well. Is that what vyou
said?

“ No, I didn't use the term "market".

4 Produce then, allowable.

W what 1 undefstand our problem to be 1s to kesp the factorsg
of reserve in such relationship so that each well will be permitted
to produce in the proportion that its reserve tears to all the
reserves in the field.

- A T think that is exactly what I said, except I said market
insieai of produce.
¢ All right. If the little wells can't drain the bilg ones

and the big ones can't drain the little ones, it doesn't make much

A Oh, yes, it does.
G Vhy?

Oh, yes, it does, I wish I had a blackboard. Aall right,

>

then, suppose each well had 300,000, that is average. In other
words, we are going to take full acreage for illustration to arswen
your gquestion. 3o 300 is all you can make, that is the allowable
because it is on an acresage basis and that provides up to that. Sd

what do: vyour wells capable of producing get,.they get 300. What

does the little guy get with 300, he gets the full capacity, not wq

th
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any relation to the reserves. This guy is producing the 300,000
witﬁvnominal reserves. The fellow with no reserves at all is tryvin
to produce his 360,000. I-said L6 to 4 is possible ard he is pro-
ducing the same as the other. \here is tne ratio and wvhere is the

proportioning of reserves on that kind of thing?

& I am producing my well on one tract and you are producing

on arother tract, and regardless of the rate at which we produce.

Wwhat else have you got for a formula?

A That if we spend 385,000.00 on a hole in the ground and

we complete a well with reserves sufficient to justify it, that

we want to sell that gas and get some of that 485.000.00 back. The

other zuy over here with a well that car't produce it. Hell, there

is a dry hole at the beginning, he should abandon.

N

"

You are talking about rates of production ard not reserve?

S

A Oh, yves, I am talking about reserves. I am talking about
the guv over here with the low deliverability hasntt got the
reserves that the high deliverability well has. I think I have

demonstrated the possibility of that by zoing throush ths facts

or the factors that go inte make uo the reserves.

arrived at this 46.4 to 1 variation? What odds do you think that
there would be that you would find that ideal cordition?
A So far as there is 704 wells irn the Field and no one has

hit the L6.4 to 1 yet, the odds are pretty bad that vou are going

to zet ideal conditions in all of them. You can zet good condition

the wells, I don't get any of your gas and you don't get any of ming.

4 You are talking about this ideal situation where you finally

o

192}
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urder given conditions, with increased reserves.

In the method of completing your Wells there in the field,
you ghot them or acidizedthem?
A We have generally shot our wells, yes, sir, drilled in

with zas and shot.

N

7 Do you increase their deliverability by that practice?
A Yes, certainly.

Does that increase the reserves?

&

4 T think it is a measure of reéer#es with a few exceptions
viere you have got ==

& (Interrupting) Shooting a well don't put any more zas
down there, does 1it?

A No, but it opers up more holes for the zas to flow into.
All of vour wells are opened up for it to flow into. In other
words, this well here was probably shot with a pretty good charge,
bub it didn't open it up, it didn't have aiy gas there.

@ Yoﬁ testified, as I understand you,‘that deliverability
is difectly proportional to reserves?

A It is the best measure, it is the best measure of reserve
under 4 given well that we have at»the present time, and the resﬁlt$
o, using that give. ratios lower than possible theoretically. |

3§ Well, I don't agree with you that is the bsst reasure. I
do agree with yoﬁr statement that it.1ls the only common denominator
that we now have. actual knowiedge of, that wevcan apply to the

various wells in the field.

A That is right.

»

ADA DEARNLEY & ASSOCIATES
STENOTYPE REPORTERS
ROOM 103-108-107 EL CORTEZ BLDG.
PHONES 7-9645 AND B5-9546
ALBUQUERQUE, NEW MEXICO



1_'f ;'7._

Q@ What I am getting at is that it doesn't follow from that,
that reserves are directly proportional to the deliverability,
does 1it?

A Mr. Foster, I would say that it is the only thing that we
héve, the only common denominator which is approximately right,
and you and I could argue the mapter of degree.

| @ 1 am not arguing with you at all. I agree with you it is
the only common denominator. It is the only thing we can see to
apply to these wells.

A As to the degree that it follows the proportional,

Q I am saying that it doesn't follow from that fact, although

3

you apparentlyvcontend that it does, that reserves are directly prof
portional to the deliverability? -

A Mr. Foster, I would say this, that theoretically taking the
variations in sand thickness, the porosity, connate water and pres-
sures; that it indicates that on the ideal you could have a much
higher ratio with favorable conditions than you have got actually
with wells in the field. That is the point I am contending, that
it is a reasonably.close approximation. I wouldn't attempt to say
it is exact.

Q Sometimes you shot a well and you increase its deliverabill--
ity, and then you shot one and decrease it. 1Isn't that what happens
sometimes?

A VI think you can find any kind of a condition on individuall
wélls that you think of in the San Juan,including one that we have

got enough iron to start an iron mine. If we can just get it out.

ADA DEARNLEY & ASSOCIATES
BTENOTYPE REPORTERS
ROOM 105-106-107 EL. CORTEZ BLDG.
PHONES 7-9648 AND 5-9546
ALBUQUERQUE, NEW MEXICO



63

-

oL

i

Q Is that an answer, "yes™ to my question?

A It is a qualified answer, yes, ghat you éan find isolated
conditions of anything you want to think of in the San Juan.

Q@ It is common, isn't it, that you don't increase the
amount, same amount in the same shot in the same well, isnt't it

in different wells?

A Oh, yes, you would get different increases after shooting}
Q Or decreases?

A But that is probably a result of having different sand

lenses.

Q@ You wouldn't contend, would you, that if you got a de-

before you shot it, and that that ten represents a reserve of 50,
and after you shot it you got a deliverability of 20, and therefore,
the reserve, that represents a reserve of 100. You wouldn't con-
tend that, would you? |
A I wouldn't(contend anything of that sort. I contend only
this.
Q Thgt answers my question.
A We have the uniform denominator, that is what T refer-
ring to. They call that out of contention, don't they?

Q I dontt know. |
A I claim that it is the common denominator and that it is
the best indication of reserves that we have;

MR. SPURRIER: We will recess for ten minutese -

liverability, Jjust to use the figure of ten, whatever that represents,
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(Recess. ) N
' 1™, SPURRIER: The meeting will come to order, pleasa.
Does aryene else have a question of lir. Heeves?
[iRe GORDON: T would lilke to ask lir. Reeves a question.
Tr. Gordor with Tri-State.
By ii. GORDON:

4 lMre.-Reeves, if all the wells are put on the same allowable]
based on acreage, some of the siripper wells and we will call them
nargiral wells, would sventually play out, would they rot?

A I would assume so, yes, sir.

Well, then, how long it take the good wells on that
) same proration to produce their reserves? It would take them quite
2
b few years, would it rot?
p

A I am not sure I fcllow, or that I understand.

¢ If everything is based on acreage =--

A (Interrupting). Yes.

Yy (Continuing) It might take some wells naybe 20 years, 30
times as long to produce tnelr reserves as sone oI these marginal
wells, is that not right, accordinz to your figures?

L If it was on acresage, and that would be the same gas for
cevery well, quite obviously 20 percent of the wells, we will say,
droo out, it would serve to increase the average a littls bit, but
it would still leave the zood wells with nc incentive, worth Just
the same as a mediocre well in the field. OF course, as their
failure to produce was added or to the others, you would et a
little build up for the other wells.
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@ 3But it would take a longer time for the. good wells %o
roduca their reserves?
A To get enough gas to recover the investment ir them or to

cet any market for the reserves tney had under

<o

o If the allowable were stepped dowr to the marginal wells,
the pipeline companies couldn't get out what they want to take cub
of the field daily, could they?

A Oh, no, in other words, if you allocated below the average
for the eld, in other words, if you got a demand of so much gas
in the field and you divide that by the total rnumber of wells, vhaic
you do on full hundred percent acreage,féctor, even thoush Lovw
average would be above what some wells could produce. Cn those
wells vou take what they couldn't produce and have to allocate it
to the other wells that could make their allowable in the field.

& You would have to give it to the other wells?

A That is right, you would éverage out the other wells and
mayoe raise it ten percent.

W To break away Ifrow e acrsage?

A Yes, because the acreage 1s impractical in the first
placs

& That is what I wanted to bring out.

A Yes, sir, the acreages is iﬁpractical in the first »nlace.

MRe SPURRIER: Before we go any fufther, I %hirk the

Commission should make themselves clear again. Iir. Selinger, I
believe, did not exactly state what the Commission visualized when

Ie!
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they set this hearing. In the first place we felt that, from the

knowledgze of our own records,: ratable taKewasn't in effect in
the 3Zasin, but we are here to determine ii it is mot, znd if »ro

raticn is then necessary, and if so by what formula.

¥MR. SELINGER: That is true, Ir. Spurrier, and I believe

—
o
[om
()

a statement at the last time this matter was brouzht up,

as Skelly 0il Compary is concernrned, we would rather have

L
6]
'_-)D
1]
3

States allocate and then prorate than the pipelines.

MR. SPURRIER: That is all I have. Doess anyone else have

MR. GRIENER: A. S. Griener.

3 re. Reeves, you were talking during your testinory, abo

o

*
13
wu

the various factors which needed to be cousidered in a determinatio

of recoverable reserves and I believe you stated those factors were

o

29 thickness, porosity, connate water, and initial press

gL

£

05

“

san:
is that correct?‘

A Gross sand thickness, connate water, reservoir pressure
yes, sir.

8] Aré there any other Tactors which neeli to be considered
a reserve determination?

A That is correct, exceptol coﬁrse, you have got to refer
to certaln pressures. In other words, basic units.

That is right. Iritial pressure, I believe, was one of

&

components?

A

A That is right, but T mean the pressure of the unit of

ure

)

th

[

4

W
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measurenents.

[

) Yes, that is right. Do those same factors comz into play
in the determination of deliverability, that is to sav, do all of
then effect the deliverability of gas from a well?

A Yes, sir.
& Are there any other, factors besides these which may have
an effect upon deliﬁerability, which, according to your orior
statement, would not have an effect upon ressrves or would not
be needed for a computation of reserves?

A Yes, there would be one item ermegbilivy.
2 ) >

Q wWhat I am getting at is just exactly that. Iow, if we go
to deliveradility, do we take into account the variarces, if any,
in permeability as befve r wells in order to make this formula real

work out on a fair basis? We have one extra factor there then, is

% T 4-

what I am getting at, in the deliverability which isn't and shouldn

be present on the reserve side. What are we goinz to do about the

u%

permeability aspect of it?

A That is one of the many items, and a havs chacked as many
of the available core analysis as I could. I find that there is,
so far as I could determ ne, no unreasonable increase in permeabilij
with prorosity and for that reason it is the ones factor that is

rather up in the air, but based on the information I have there is

o reason to expect any larse increase in permaa oility, with a

n
slight increase in porosity. In other words, they seem to run

parallel to each other, contrary to some comments during the Sub-

Comnittee discussions of this subject.

1y

s
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S oty

Qg But you know of no wayof determining with any degree of
accuracy, that the permeability conditions surrounding any'partif
cular well, as to whether they are more or less favorablevbhan
average or just about average?

A You have a few cores, ilr. Grierner, and those cores, 1
plotted some of them, and permeabllity or porosity gererally run
along together with no out of proportion rate oi increase on
permeability, which would throw it off. So, I thirnk that you are
perfectly safé in assuming that permeability isnt't a major factor
in this. |

@ But, it is a factor which is present in deliverability,
but is not present in normal reserve calculations?

A That is right. That is the reason that I used the term
recoverable reserves in here. For instance, we know that we have
some gas out on fringe areasfhe‘pefmﬁabilﬂaiis suchn that there is
no gas produced and it is not recoverable. In other words, the
reserves, unless you can recover them, they must have --

¢ (Interrupting) I think we have the point which is the
fact that there is one factor in your formula which dces rnot relatd
to reserves?

A That 1s right, permeability in there.

MRe. GRIENZR: Thank you very much,

o

Re SPURRIER: Anyone else? If not the witness may be

excused.

XRe UTZ: I would like to ask the witness a question,

please.
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me how many cores you used to arrive at yo

n

A

cores wer

Point Lookout in one and Cliffhouse in the other, which I was basin

<
&)
2

On this core information that you

I had three cores, two of which we
given to us on a confidantial ba
de area, that is, the present Me

field, what was in on® of the san

my comments on porosity up to 28.4. We did

formation on the big wells, because they were

and we couldn't core them, so I don't know

irn those better wells.

Le6 and 15.4,

the core?

A

I understand that. These averages,

Thet was individual sands. In other

sand stringers. Ip other words, this strin

1.9, it was not an attempt to get an average, but to show how the

lerticular sands dont't carry between wells,

If vou happen to get sands with zgood porosi

could increase the reserve under that one well. I dontt kriow wheth

1

I made myself clear or note.

&,

Did you compare the possible local

the possible higher areas in the other core

ur minimum ard maxinum?

an average of t“v whole core or was 1t local areas in
]

speak of, can you tell

re in the Rasin and thos
sis. ne outside of
esaverde or the RElanco

ds. I pelieve that was

not have any core ine-
drilled in with gas

1 )

whnat the porosities are

in other words, was
words, individual

z FARE S ‘ [ ..
ger L.O, tnis 1.14 this
have. different porosity

ty ir one well, how you

areas in one- core azain

S, 1s .that my urnder=-

e

er
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A Let's take these here. Suppose that ir your core analysig
that you ran here from, oh, five up to ten, and what I tried to do

s see what these individual lenticular sands that sesmed to

[l

exist in the wells would run, and tnen I said that if you get the
maximum porosity in a series oy these sands,
rhyme or reason where they occur, that then you had a well of high
average porosity. Is that clear, my thinking on that, ir. Utgz?

Qg No, it 1s not clear. On your shut-ii pressures now, 4o
vou have a record of how many days this 933 pound saut-in pressure,
how many days the well was shut-in on the 933 pound pressure?

A Those could be dug out, iir. U%z. However, those pressureg
ware based upon pressures taxen prior to I. P. official test.

ou dontt know for either pressure just low long the well

;

was shut-in?
4 MNo, sir! I couldn't say, they were ap?roximat ly comparablie
tines.
Q Then it 1s possible that the 933 pound pressure was a maxij-
murz bulld up?
A There is a possibility that it could have built up to 9L0,
OL5, thers was still a dl?ference there, I am sure of that.
o I would still like to get back to some sort of a reserve

fizure on your State Number 6. Do you happen to have that informad

4 At the time that we filed a regis‘“au on statement a year

or so ago, these figures are from memory, they are approximately

— 3 t ~r 4 5 < ol 1 ¢
correct, but OrlglnallfAﬁP%EAﬁﬁE§¢%f sO%MJEQOO,OOO per - acre, and
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then as I recall, in-arguments with S. Z. C. Geologlcal starlf, I
am probably violating some law, of quoting what S. E..C passed

ox, and those figures were not passed on oy S. Z. C. In other
words, thay admitted our registration statement, but in discussion,
as 1 remember, we talked anywhere from,BO?to’lOO million an acreon

An independent geologist estimated over 100,000,000 ar acre.

&2

In other words it is pretty high?
A It is plenty hizh, yes, sir.

IiR. SPURRIER: Iir. lacey?

¢ In connection with your estimation of 450 feet of gross

pay, what 1s your definition of gross pay?

A That is all sand, without an attempt to determine whether
or not it is productive.

o Does that same fisure apply to the use of ﬁhe 100,000,000
figure?

4 Yes. What I was tryinz to do was get a relationship

between the available storage space. It was my thousht that the

(]

”

sand containing proportion reserves, which would give you the L.5
to 1 factor in any casse.

2 Do you maintain there is a well in the Dasin that has 450

ki
D
(]
ct

of pay?

A Ko, I said gross sard.
Q0 You don't use gross sand in calculating reserves, do you?

A That is rizht, but that is net sand. How, my thought was
(4] 2 ? 3 pas}

that «

ADA DEARNLEY & ASSOCIATES
STENOTYPE REFORTERS
ROOM 105-108-107 EL. CORTEZ BLDG.
PHONES 7-9645 AND 8-95486
ALBUQUERQUE, NEW MEXICO



123

Y o Yar

L

Ve

&

b

that when yvou start picking net sands, that then you zZet into an

arsument between geologists as to which sard is net and productived

The pointbthat I was tryving to make in this was show maximum vari-
ation between wells and I think that the gross sand overall would
be propertional to the net sands, alfter you picked trem out.

i In other words, as I understand both your answers to lir.
Jtz? question and to mine, you have taken the absolute extreme
cases, wnich theoretically could exist if all the conditions were
ideal ana then you have compared those. Well, what have you com-
pared them to?

A Mre Macey, I think that I have been rather liberal in
taking my limits. I am glad that you asked that question. I think
you could very well drop your vorosity below 4.6 for some procuctig
in theré. If vou did that and then I poihted out that we had 2&.L
i other words, two into that is 14 times on the multiplier instead
of the four, so I would end up with 150. What I tried to do in
pickirg my minimum was a condition with thin sand where I would

get about =- in my opinion 750 I. P, or 150,000 deliverabilityv.

Is.i% clear? 1In other words, you could drop -- TFer instance an

L

that figure this morning, if some guy had plugged

[41e]

dry hole it mig
have had a deliverability of‘l JICF and then you had a ratio of
10,000 to 1. If you say a dry‘hole, you get a smell out of it, you
say the ratio isr?nfinity. You have to arrive at some reasonable
point of productitity.’

& You feel that your minimum figures are a reasonable. point?

n

ht
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s

ffirst place. That is your nminimum gas well and that is the one thaf

A Yes, sir, I think‘so, within limits, ¥r. Macey. I am t7y
inz to arrive at some overall guides as to what could be expected.

W You compared your == If I remember correctly, vou came up
vith a variation in deliverability of 33 to 1, or approximately
Ehat, did you not?

A

A T came up with a possible variatior or. these factor

6]

b4
npproaching it from that angle of 46.4 to 1. Now, assuming that
any well below 750,000 I. P. or 150,000 deliverability is non-

commercial, marginal and should never have been drilled in the

the minimum factors, I would take, would produce. The bizgest well
rou have in the Basin is about 23,500,000, if T remember, and that
is 33.1 to 1 as compared tg the possible 46.4 to 1, with all the
factors at besﬁ, which indicates that thaﬁ deliverability in that
ell is not unreasonable compared to what you could !
if your factérs were right.

. MACEY: That is all.

. SPURRIZR: Anyone else?

Mile UTZ: I have one more question I wish to ask on this
porosity.

@ In figuring reserves, Mr. Heeves, you would rot necessarily
pick for any one sand stringer, which I understand is the way that
vou arrived at the minimum or maximum. You wouldn't necessarily

pick that one sand strirger and call that the average porosity for

have in reserves
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the net pay in that well bore, would you?

‘A~ Oh, no, sir. In other words, you have to arrive -- Let's |

take this well here (indidating). You have entries all up and down
the hole. Now, to figure reserves you have to figure an average
porqsity in there. The point I am getting at is the individual
sand stringers have shown porositieé at various places, 4.5 to 20.
Some of these wells undoubtedly have an average porosity of &, &
or what have you. That effects the deliverability. It has some
effect on it and it also deternires your ressarves.

% In other words, 1f you were figuring your reserves on any
well bore up there, one of which mizht happern to have 4.5 minimum,

vou would probably use a higher porosity in actuaily fizuring the
reserve?

A In other words, you could have a well with an average of
L6, There are a lot of norosities there down to, oh, 2 percent,
for that matter, but you would come up there and you would average
it out, and that would belyour reserve, the bése of your reserves,
the figure that you would use iﬂ»the formala.

@ Did I understand you to say you taink there is an averase
porosity as low as 4.5?

A I think there is porosity that low. I think there is on

the average poor well where yvou zet the sand pitts.

¢ Is there, as you say there is 100 foot of those sands?
A As a matter of fact, here the Point Lookout well 26€& mighy

be =-- I dor't know what tihe porosity is in that.

W LjKewise would you say thnat any well tiav [ warted to
ADA DEARNLEY & ASSOCIATES
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1

would use an average porosity as hizh as 15.L7

A

above 15.6. I think on thé Turner: 2. State 1 that they are above
that.

& TFor your information we have a number, of more than three

s
(¢}
®
-
ct
L

available, and we don't ha?e a range higher than 7.17 pe
IIR. SPURRIER: An?one else have a question of r. Reeves
MR, DAVIS: . Quillﬁén Davis, Aztec 0il and Gas Company.
By ME. DAVIS:

¢ Are you familiar‘with the gas reserves estimates per acre

that have been made by the Federal Power Commission in hearings

—

relating to the San Juan Basin?

A T have at o e time. I don't recall the fisures.

~
]

G

Would 'you be surprised if trose estimates were under
20,000,0007 ‘ .

A Oh, I understand that some of those have been taker into

v

account, the whole basin, pcor areas along with the good, that th
o7
1 )

.

r registrati nent, and I believe v howed - '
or regilstration statement, and I believe you showed ,000,000 at

}.J.

tnat was passed on, the acreage we had which was

there were high reserves, I think, was 16,000,000. light I check

hat? 1€ to 22,000,000, so that has beer passed

figure reserves on, or any well that you figured reserves on, you

A On State 5, I thirk your porosities could well be figured

estimates have been as low as seven to eight millior. I might point

out that Pubco, at the time that Southern Unior Ziled an applicationy

that time, about two or three years ago. At that time our averaze

n the area where
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bunch of cverrun pasture around the sides, you are going to get a

litye.

las a umultiplier with pressure.

@ There 1s a rather wide difference of opinion as to the
reserves. If you get between 80 and 100 million reserves for your
so-called State 6 well?

A Eo, sir, I wouldn't say so. I think we are talking about
different things. In other words, if you take a wholes area in

here (indicating) with a dog-zone good pasture irn the wmiddle ard a

low average of 7. The guy that based the average of 7 on the wholag
thing may have determined that by getting 5,000,000 down here and
20,000,000 up here. It doesn't necessarily follow that the
zeologists were.wrong on their estimates.

Q Hgybe I misurderstood your earlier testimony. You kept
raferring to thé two factors that we_kﬁow about in the Basin, as to
the wells, one of whicn was the I. P. and the other the ddiverabild

You don't interd to imply that we dorn't also know or could
determine theée other factors that are being prcposed as an alloca-
tior formula? In other words, yoﬁ can determine the other factors,
too? l

A TYes.

. Ne.certainly Know the acreage, too. I didn't kaow whether
yvou were implying those were the only two we knew or not?

A I implied certain octher things about the acreazs factor

§ One other questiocn, too. Some of these smaller wells you

Were or1'¢1ng out awhile ago the Tact that if you did allow any other
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.[tong long time to get his money out. If it is a potential of a

factor other than deliverability that you would have a redistri-
bution of yéﬁr allowable, then in effect the pipeline companies are
able to get the gas that they need from the area without being
penalized. You don't have any penalty because of any formula, do
you?

A Well, what it would amount to would be simply this, that
you would say up to the point that the pipeline companies have got
gas,every well here that two hundred would produce two hundred
thousand, three hundred thousand, four hundred thousand. Then, all
they needed on the rest would be 450, so you would end up with 450
against this well with deliverability of 10,000,000, andthis guy
with 450 would get all of it. He would get all he is able to pro=-
duce.

Q You are not suggesting the small wells be plugged?

A Well, I think, as a matter of fact, if your money is in
there, I think it is perfectly evident that any man that gets an

initial potential of less than 2,000,000 a day is going to wait a

million and a half or three hundred thousand a day I don't think
there is a possibility he will ever get his money out, let alone
profito . |

Q@ You should let him have the opportunity to get as much as
he could out?. |

A The wells are drilled, but they should be allowed to produ
Ehe gas, but not to detriment to where it would hurt the good wells.

No one is going out there and drill if they are going to have to

(23
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el

sell four hundred to five hundred thousand out of the well. It

just don't make sense. There is better places to spsnd your noney}
- By KR. FOSTER:

% Are you Séyiﬁg that all the hightpotential wells --

A (Interrupting) Without the hope of wells, better than
two and a half million to three million, I dor't thirk anybédy would
drill in the Basin, certainly I wouldn't spehd ny company;s morey
on it. | |

MR. SPURRIER: We will receés until 9:00 otclock tomorrow

morning.
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