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MORNING SESSION
April 20, 1962

MR. PORTER: The hearing will come to order, please.
We will continue with Case 2504. There was something in the
paper this morning to the effect that if we did not conclude the
hearing this afternoon it would resume at some later date. That
date might be in the morning. We'll postpone that decision as
long as we can.

Mr., Keleher, would you call your next witness?

MR. KELEHER: Someone else may have questions of Mr,
Street.

MR. PORTER: That's right. We weren't through with the
witness on the stand, Mr. Street, I was about to let him get off
too easy. Anyone have a question?

MR. KELLAHIN: I would like to ask Mr. Street some ques-
tions.

CROSS EXAMINATION

BY MR. KELLAHIN:

Q Mr. Street, on your direct testimony you stated, as I
recall, that there is a direct relationship between deliverability
and reserves, is that correct?

A Yes.

Q€ So we all understand just what we're talking about, would

you please define reserves for us?

A Reserves are the hydrocarbons in the reservoir rock
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reserves and ;ecoverable reserves, as we are all aware. The in
place reserves or reserves as such will not all be recoverable.

G Now in drawing the conclusion you did, this relation-
ship between deliverability and reserves, were you then referring
to producible reserves?

A Yes.,

. Are those producible reserves the reserves,producible-

reserves underlying the tract dedicated to the well?

A Yes.,

Q Those are thé reserves we are talking about?

A For each individual well.

Q Yes. That is the reserves on which you base your rela-

tionship between deliverability and reserves?

A Yes.

Q Direct relationship. On what factors do you base your
conclusion that this relationship exists?

A I believe if you would also recall it, the thickness or
the isopach map indicated direct proportional relationship between
deliverability map, which is the index to the reserves, the recover
able reserves.

« This isopach map you are talking about is based on the
gross sand thickness, is that right?

A Yes, sir.

G Didn't you testify yesterday that there was no rela-

tionship between gross sand thickness and net pay?

the
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A I believe I made the statement that the gross sand
was the maximum sand in the bore hole which could contain hydro-
carbons, and that it was not, it could not, this gross isopach
could not be used to calculate reserves; however, by it being
the maximum amount, that it was the most optimistic consideration
that could be given, and that because the net could never be
greater than the gross, then it seemed reasonable if there was a
relationship it wasn't the maximum possible in the deliverability.
With the thickness parameter which I have attempted to give con-
sideration to here, theﬁ there should be even better considera-
tion for net and deliverability for this onme reserve parameter,
thickness,

4 Then in other words you are saying that while it does

not necessarily reflect the reserves, you are using it for that

purpose”
A For this one parameter,
« For this one parameter, and that is the information

upon which you find this direct relationship you are talking about?

A Yes, sir.

o Now referring to this deliverability map that you pre-
pared, and your gross sand thickness map, in effect they both
just outline the developed area of the Pool, don't they?

A That was the attempt. Even within the developed areas

of the Fool, there was, due to lack of control elther through data

or drilled locations, there is some interpretation.
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Q2 Mow your deliverability map is contoured on an intere
val of 500 MCF, is that correct?

A Yes, up to 2,500 MCF,

4 You did not go beyond the 22,5007

A No, sir,

< Do you know how many wells that would leave not repre-

sented in the Focl?

A In what manner, sir, the dry holes or the producers?
« No, sir, I'm talking about wells in excess of 2,500.
A 1 kelieve the percentage figures have been given by othﬁrs

in previous testimony.

S wall, your next interval of cores, had you gone on on
the same scale, would have been 3,000 MCF?

A Yes, sir.

, tiould you accept a statement that this would leave some
sixty-cne wells in excess of 3,000 MCF that are not represented on
your map?

A 411 wells are represented on the map with the deliver-
ability number indicated by that particular well bore, so it has
not been eliminated from the map.

) Then what you have done is taken the high deliverability
wells and averaged them in with the low, in order to arrive at what
you say is the best area?

A K Oe

N Did you use that figure in making your calculation on

,»” «
i
b
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~numbers are on the map, on all maps; every deliverability number

deliverability?

& I did not make any calculation on deliverability, I
took *he deliverability for sach well as indicated on the 1961
deliverability schedule, and placed them by each well that had
given deliverability, and contoured them accordingly.

< In other words, what I'm saying is, you took the high
deliverability figures, averaged them in with the low ones in the
same area to find out what your average deliverability was?

A No, there was no average on this. As I say, every
well that has a deliverability figure has that deliverability

figure written by the well symbol which it represents, and those

that was on the 1961 deliverability schedule is shown on the map.

9] Then you took the high deliverability figure in some
instances and ignored an offsetting low deliverability, did you
not, in drawing your contours?

A ‘Yot for the intervals contoured, no, sir.

) Would you step over to your deliverability map, Mr.
Street, and look at Section 27 in 29 North, 13 West? There are

two wells on that section, are there not?

Yes, sir.
& what are their deliverabilities?
A The one in the Southeast Quarter was listed as 4,293 MQ

the one in the Northwest Luarter was listed as 3,511 MCF,

Does that mean that the one in the Northwest has

F;
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approximately eight times the reserves as the one in the South -~

A I'm not <=

U You said 3,000, it's not 3,000.

A 30,511 ¥CF,

Q2 Does it mean that well has approximately eight times
the reserves as the one in the South in the same section?

A I believe there you are talking in terms of the total
reserves present., I believe I have always been quite clear that
we are talking about one ma jor parameter; the consideration for
porosity and the saturation will have to be taken into considera-
tion,

W You didn't take them into consideration in drawing the
conclusion there was a relationship between reserves and deliver-
ability?

A These maps show that the thicker sand bodies occupy
similar positions to the better deliverabilities of a million or
above, which shows a direct proportional consideration between the
thickness parameter and the deliverability.

2 Then the well in the South Half of Section 27 doesn't
have as *thick a sand body, is that correct?

A Gn the gross isopach map, if you will refer to it on
Eghibit 1, it shows the major portion of Section 27 falling above
a gross thickness of 60 feet.

% For which well, or is that for both wells?

A The interpretation is that both wells would have in

+
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excess of 60 feet gross.

Q So your relationship between gross sand and deliver-
ability is nct borne out thexre?

A Well, as I say, for the actual reserves, the reserve
calculation, you would have to have the other parameters.

& But you don't have them?

A I don't have them.

Q€ You haven't offered them in any instance to this
Commission in regard to your calculation of relationship between
reserves and deliverability?

A I have said there is, that the thickness and the de-
liverability indicates a direct proportional consideration to the
deliverability.

Q But not in this instance?

A I would say so.

Q Well, let's look at a couple of more wells. In 27, 11
and 26, 11, where they join there, you have one contour surrounde
ing wells ranging from 2,860 to 12,894, is that correct?

A Would you repeat where those wells are located?

a Where 27 North, 11 West and 26 North, 11 West join.

A Yould you continue with your question?

Q In one contour interval there, you have wells ranging
from 2,860 up to 12,894, isn't that right?

A That is correct.

Q And in that one section where the 12,894 well is located,
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you have another well of 5,995, is that correct?

A That is correct,

F Jo you show a comparable difference on your gross sand
thickness in that area?

A They ar2 shown to fall within the 20 to 40 foot gross
isopach interval,

. There again, all you are basing your difference on is
the deliverability of the well, then, not on sand thickness at all
A I beliesve that what is taking place is that we're

attempting to establish on a very mihor scale when you consider
the areal exiant of the Basin-Dakota rField as defined, these erra-
tics as they were, I believe, referred to in previous testimony.
And we're talking about a tremendously large area, We're trying
to set up the best consideration for a tremendous area, not for an
isolated 2rratic variance. Here again there's the possibility of
the difference in porosity and saturations that should be given
definite consideration, because I wish to point out that without
being a reservoir engineer, I believe that these dry holes as indi
cated on both plats 1 and 2, or Exhibits 1 and 5, show what is
happening just immediately to the west and to the southwest of
these nroducing areas; and 1 believe that you will see there a
tremendous number of dry holes.

i‘ow those dry holes indicate a lack of hydrocarbons
present, or they would surely have been completed as producers,

so we are s2aing these exceptions which you are bringing up along
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the margins of a major producing area.
flas the section I pointed to, the last example I brought
up, alona the margin of the producing area?

A Right here is the producing area that you are discuss=-
ing, and I would like to point out that in less than two miles fron
this particular section, which happens to be Section 29 of 27
North, Range 11 West, there are three dry holes --

* The area we are talking about -- Fardon me.

2 ~-- and to the east of it thers are dry holes. In fact,
in this particular prodﬁcing area that you are discussing, occupy-
ing a position in 26 and 27 North, Range 11l West, this particular
area has dry holes both to the east of the area and to the west,
and the producing area that has been proved is approximately four
miles wide.

] There are a number of pools larger than five miles wide
in this State?

A But that is the indication of the variable which is
another consideration I wish to point out, that this is not'a homo-
genous continuous reservoir situation, and as a consequence, every
section in the Basin-Dakota Field as defined is not of equivalent
value; and 1 believe that this particular discussion points this
out very readily.

d “r. Street, you say that they are not of equivalent
value, and yet the area that we're talking about is all in the red

color which you defined as being the best area in the Fool, is thaf
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A I would say the better areas, yes, are outlined in red,
using the arbitrary deliverabilify number of 1,000 WMCF. This, I
T8 believe, was brought out in earlier testimony and I had no knowledﬁe
-
§§ that it would be done, but the figures 50C MCF and 1,000 HCF were
Sw
§§ the figures discussad as to the economics and that soxrt of thing,

which is a rather interesting thing to me because I developed thesd
maps solely upon a geological basis.

< Mr, Street, why did you not contour the intervals above
2500 LiLFY |

& The reason for that, as 1 say, I used an arbitrary fig-
ure on iy par*, that anything above a million, that there was very
little consideration or concern about what area does that well's
a million or greater in deliverakility have in relation to the
areaswhich have less than that. The isopach con*ours could be
drawn. It would just show the steeper gradient at this particular
scale, the contour spacing would be much more intenss and would be

just & greater mass of lines.

= 43 a matter cf fact, it would just be completely erra=-

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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tic with higr deliverability wells offset by low, and your map

would become meaningless, isn't that right?
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T-at was not the consideration givan. I think that all
geolouical maps are prepared on the basis of the scale used and
the interval used %o best clearly illustrate, and it would be not

a physical impossipility but it would be a tremendously unwieldy
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map, say if this scale instead of a one to eight thousand were a
one to two thousand scale, which would make it easier to interpret
but it would be roughly eight times the size of this one,
3 q I think that completes my questions as to that exhibit.
gg Would you like to sit down, please? Now referring to your cross
z3 ;
g %g section A-A', that's the small eight-well exhibit, is it not?
—
- A It's the twenty-one well exhibit. A-~A' is Exhibit No.
€3
& 3.
™
gg J Well, let's get on the other one. What's the number of
«» that one?
=
A C-C?,
=
B~
g :{ \:"G'o
-
% A Exhibit Nc. 2.
o= d That covers a distance of some 76 miles?
<
Ea A Yes, sir.
§§ N With eight wells spread out through the entire area?
]
23 A Yes.
~
Z . Actually many of those wells are in what you would call
[
< ;. |fringe areas, too?
_Q o A Yes, sir.
gg ™ Would you not expect substantial differences in that
I
distance in the various locations that you have picked?
A That is exactly the situation that does exist. These
were not, the logs were not culled through to select them for this
cross section. Well, you realize the scale of this cross section

e
P
e
e
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A-A' over a small area. Had we attempted to put every log from
the C-C! over a distance of 75 miles, I don't believe we would be
able to use it in here, so that it became necessary to take what
appeared to be just a reasonable stepping out of wells to give the
gross idea as to stratigraphic changes within the Dakota formation.

Q Now confining your answer to that cross section C-C!,

FARMINGTON, N, M
PHONE 325.1182

that would not in itself indicate there is not a gradual change
from location to location across the length of that pool, would it7
A I believe so, in that by the stratigraphic datum which
has been defined by the-Commission as the basis of the Greenhorn,
which is an interpretable and easily picked datum throughout the
Basin-Dakota Pool, any variance from this datum would indicate a
stratigraphic, a different stratigraphic position within the Dakotq
as defined, being 400 foot, an interval occuping 40C feet below

the base of the Greenhorn.

Q What is the closest distance between wells?
A Two miles.

3 What is the greatest distance between wells?
A I believe it's fourteen.

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M.

2 Now referring to the exhibit A-A', that is the cross

section which goes across the center of the field?
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A It is across the center of the better proved producing

area.

Q Now that cross section runs in a northeaste-southwest

direction?
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A Yes,

Q sre you familiar with the sand bodies in the Basin-
Dakota’

A Yes, sir.

3 Do they lay in a northeast-southwest direction?

A From individual sand isopaching, it would appear that

the sand developments are more on a northwest-southeast, which

| would make this cross section normal or perpendicular to these

sand developments.

> In other words, then, your cross section would of neces
sity cross sand bars where the well to well location would appear
and disappear, whereas if you had run it in the direction of the
sand bodies, it changes, or the lower sand bodies would have
appeared on the adjacent wells, isn't that correct?

A These lower sand bodies that you are referring to --

Q The upper ones, too, Mr, Street.

A That they would appear?

w Yes.
A Not necessarily.
Q Not necessarily, but they would be more apt %o appear

if you were not cutting across them, if you went the longitudinal
direction of them as you testified the sand bodies lay in the
ground?

A These sand bodies may have, because of their apparent

width as indicated on this cross section, their length is corres-
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pondingly small, I would like to point out that this is commonly
referred to by the operators as the Angel Peak zone, which is also
the common log of 14 represented on Exhibit 3, which is cross
section A—AI, and on Exhibit 2, cross section C-Cl, as Number 3.
Now the well to the northwest some fourteen miles has
a stratigraphically equivalent sand represented haré, and it has
been so correlated, shown as being probably the Angel Feak zone.
So that I believe that would answer your question as to this cross
section northwest-southeast.

W Now this main sand body you referred to, your exhibit -¢
with the exception of that Well No. 7 which we will come back to =
shows it to be fairly continuous and contiguous across that sec-
tion, doesn't it?

A With vertical, with thickening and thinning.

G Now your maps over here would indicate that that main
sand body is much longer than it is wide?

A Yes.,

& But yet you say that the smaller sand bodies would
probably be about the same length as they are width?

A I believe because of the nature of the surveys, with
sections being square or approximately square, that even if this
sand body did extend two miles northwest-southeast, it is still
very definite that the sand is not present in offset wells south-~

west and northeast.

Q Yet this has been defined as a common source of supply,

/" -
%
s



PAGE 3245
5«15

hasn't it, Mr. Street?

A It has been defined as a reservoir, yés, sir.

” That means a common source of supply in the Basin-Dakot3
:§ Pool?
§§ A That would be I suppose the legal definition.
§§ & I believe it was your testimony yesterday that this

main sand body is not continuous?

A i believe that is --

< Uid you base that on the situation in your Well Number
7 onvyour exhibit, that is, the A=Al?

A Not on #ell No. 7, which shows the shaling out ofvthe
producing sandstone, but I believe it is also shown on the gross
producing -- 1 mean on the larger areal extent cross section,
C-Cl, which if you care to refer to that cross section you can see
the Angel Peak zone is not represented as a continuous body.

< Un what do you base your conclusion that the No. 7
Well shows an absence ~--

A The low resistivity and the low SP, plus the fact that

this member was perforated and production was not obtained. I havé

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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confined my discussion to the gross producing sandstones, and

this, in effect, it's not producing and consequently has not been

PHONE 243.6691

classified as a producer.
o Do you know what efforts were made to complete that

well?

n No, sir, no more than what is reported in the Commercial
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Scouting Service.

2 You don't know the result of their frac job?

A 1+ was my consideration in that, not knowing the circum
stances involved in every dry hole in the Basin-Dakota Field, that
inasmuch as the operator did not elect to complete it, or attemptes

to complete it and didn't get production, and the State sanctioned

the plugging, that was valid enough for me to say that it was not
a producing well,
G That's only one of two dry holes you show on your
exhibit?
A Oq +his exhibit here, yes.
MR. KELLAHIN: If the Commission please, at this time
I would like to ask the Commission to take notice of its own
records on the B. A, Fullerton Well No. 8. I have obtained the
Commission's files, and ask them to take notice of the report
therein which showed that that well was in the process of being
attempted to be dompleted, killed four times; a Baker Model "D"
Production Packer with an expendable knockout plug was set; the
Dakota Formation, by the report of the operator, temporarily
abandoned and the log shows that the top of the Dakota pay is at
6445.
Cn the basis of that report, of coursae, the operator
does not consider it a dry hole in the Dakota, although it was
not completed, admittedly. In connection with the completion of

the well, the well file also shows that a tracer survey was made

1
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whick showed frac fluid at 6602 feat, or 32 feet below the lowest
parforation, and into the water zone. Un the basis of that, we
submit that the well is not a dry hole in the sense that we are
dealing with it here.

Mae PFCATZAY  Frem which form were you reading, T
Kellahiny

tite KELLAHIN: That's on the USGS Form 930 and on the
notes attached to the Summary Heport on the well,

fale PORATER: That's 9330, 1 believe.

MR. KELLAHIN: 9330, pardon me.

v (8y Mr. Kellahin) Mr, Street, you testified that you

need factors other than gross pay to determine reserves, don't

your
A Yes, sir,
" Would you state what factors are neededy
A You need the net thickness, the porosity, the permeabi-

1ity, the saturation, and pressures in this case.

4 Ihose are the factors?

A Those are the major parameters. There are many refine-
ments on a volumetric basis, is my understanding.

.. Do you have all that information?

4 I pelieve that we are prepared to present expert testie
mony on those considerations.

. But you did not take them into consideration in drawing

your conclusions as to the relationship between reserves and
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deliverzabliiity, did you?
2 wot in toto.

" #ell, not in tqtq. what did you take into consideration?
iWith thé»thickness baing a major parameter, and as I

discussad earlier in the direct testimony, that without thickness

FARMINGTON, N, M
PHONE 325.1182

which would mean without a sand body or a reservolr body being
present in a bore hole, that the result will be a dry hole. So
that thickness in the presence of the reservoir is a necessity
or you have nothing tovcalculate, even using the finer parameters.
» You say you don't have any thickness whatever in the
Well No. 77 F
Under the definitions which I have outlined, no, sir,
- In other words, you confine thickness to a producing
horizor, is that what you are saying?
Yes. In this particular study, that is true, because
it is my feeling that in glancing over the arca which Zxhibits 1
and © show, that there were in the neighborhood of 100 dry holes,
which if one has to be considered potentially productive, then

consideration would have to be given to every one of them,

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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- Just on the basis of the log, it does show sand present,

doesn't it?

PHONE 243.6691t

Sandy shale, yes, sir,
tiie PORTER: The Commission will take administrative

notice of the British American Government No, 8 well file.

. KELLAHIN: Thank you.
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< (By kr., Kellahin) Now in connection with that same
exhibit, I would like to have you make a couple of more compari-
sons as you did yesterday, Mr. Street. Would you make a compari-
son of the net pay and the deliverabllity of the walls that you
designated ¥ and 10 on the exhibit?y

A Hell No. 9 has a deliverability, as reported in the
1961 deliverability schedule, of 93% MCF; and Well No. 10 has 138.
The net pay as I reported for 9, 12 feets and for 10, 20 feat.

- Does that mean then that there's nine times difference
in the reserves of those two adjacent wells?

A flith the other parameters which would have to be taken
into consideration, I belleve that there would be that possibility
However, I would like to point ocut at this moment that #Well No.

10 was producing in 1960, whereas Well No. 9 doesn't start pro-
duction until in 1961; which would mean that if there is a
comparison to be made directly of deliverabilities in the net
sand, that one should consider the first deliverability run on the
test, in other words, keeping them in numerical order.

In other words, if you have the deliverability on a
well that started production in 1958, that's the number that should
be used to compare with the 1961 completion.

< Do you know what the cumulative production on those
wells isv

A Yes, sir.

& Would you give it to us, please?
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A “ell No. 9, as indicated on the published cumulative
production figures, is 40,143 MCF of gas, and 57% barrels of oil;
whereas #z11 No. 10 has a cumulative of 70,663 MCF and 1,069
barrsls of oil.

Now, kr. Street, on the basis of your answer, I would
assume you are saying that originally the deliverability test on
the Well No. 10 should have been approximately the same as on
the Well No, 9, is that right?

A That would be correct.

4 Wouldn't that mean that the Well No. 10 today has pro-
duced approximately 83 percent of its reserves?

A i don't know where you get the percentage figures.

W Well, on the basis of the reduction, proportional reduc;
tion in its deliverability., That's the only figure that you are
givinag us to determine reserves on.

A I don't follow that the 1961 deliverability and the
production, cumulative production gives a percentage figure as
to the point of depletion.

) I'm not talking about =-- you said that you assumed
that originally that well had approximately the same deliverabilit\
as the well Ne¢., 9%

A No, sir, I did not.

3 I misunderstood your answer; then does it? Would you

assume that?

A No, sir. The point that I made is that if you are

e
S
D
;
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going to make a comparison or attempt a direct comparison of
deliverability and the net sands or the thickness parameter, that
it should be the initial owme, or if «- Well, just leave it that
way.,

4 Yet this is the deliverability that you are going to
use on this well to make an assignment of the allowable to get the
reserves under the tract dedicated to that well?

A That would be the index to the remaining reserves,
because you have already produced a certain quantity of gas.

o All right. That i1s an index to the remaining reserves,
How would you determine what the reserves were originally in this
situation~

There we would go to the reservoir engineer --

W In other words, the deliverability figure is meaningless
A No, sir.
3 “hat does it mean, then? Your answer --

A The relationship of deliverability to the one parameter
which, as I pointed out, is a major consideration, is quite good.

“ Well, now, Mr, Street, in answer to my question as to
whether there was this nine times difference in reserves between
these two wells, your answer was that the first well had been on
production for a long period of time. Now what effect does this
production have upon your deliverablility figure?

A Heserves produced from under a lease reduces the amount

?

of remaining racoverable reserves,
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d Now to what extent have the recoverable reserves in
the No. 10 been reduced, and on what do you base your calculation?
A That I believe is getting into the realm of a total

reservoir engineering study.

FARMINGTON, N, M
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4 Mr. Street, you've related deliverability to your re=-
serves,
A Un a gross BasineDakota Field relationship, not on the

isolated individual cases; because we are talking about a tremen-
dously large area, and I believe that any data which you or any-
one else could develop, you would find erratics because we do know
there are differences in the reservolr characteristics, the
differences in wells problems as you have made a point of with
the British American test which is represented by Well No. 7;
so that mechanically and naturally there are these differences.

3 In effect, then, you are saying that the Well No. 10
never did have the reserves that Well No, 9 did, aren't you?

A No, sir.

2 Wiouldn't it be reasonable to assume that on the basis

of your testimony, that a well with 20 feet of net pay would have

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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at least as much reserves as one with 12 feet?
A I don't believe it has been disproved.
Q€ You agree to that, then?
A Mo, sir, no, sir, I don't belleve it has been disproved

one way or the other that Well No. 10 has less reserves than Well

No., 9.
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» Winat would you say the situation is?
& At the present time I would say the situation is that
Well 2. 1% has produced a longer period of time, has produced

more totzl gas than Well No. 9,

G “ell, agreed, the figures show that, don't they?

A Y28, sir.

d Almost twice as much’

A Yes, sir.

3 2id Well No. 10 have as much reserves to start with as

Well ho. 9 did?
A if the other reservoir parameters are constant, it would

have greater, ves.

» It would have greater. And yet today it has less,~-
A I den't know -
d -- substantially less?

7 I'm not sure where you get the informatiocn or the fige
ures ihat shows it to have less,

“ Well, I'm quoting from your statement that the deli-
verability in thls case has gotten less. If it doesn't indicate
that, I docn*t know what we are talking about,

A It would have the remaining reserves.

i It would have less remaining reserves: in other words,
todey the reserves are less than they were?

Well, if you have produced half of the contents of the

reservoir, naturally they will «- or three-quarters, or if you
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have completed, it would have less reserves than when it started
out initially. I believe that follows.

-

s 70 million half the reserves?

iy A I am not in a position to say.
z3

- D

8o - vell, do you believe it is, --
Yw

iz : .

& x A No, sir.

w &

Z ==0n the basis of the study you made of the Dako*a Pool?
A No.

L wha*t are the reserves, on a rough estimate?

R

I'm not in a position to give you the exact reserves
on tiris well, and besides, I feel that that is beyond the scope
of this particular testimony, in that the parameters which I have
set out to illustrate, I believe have bean adequately covered,
showing *he variation within the Basin-Dakota Field and that the
relationship of the gross thickness and deliverabilities are
apprd%imately coincident.

i And yet on gross thickness and deliverability, you can=

not calculate reserves, can you?

A Mo, sir, ==

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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N Ckay.

= -- not on the final form,

- Calculating the net pay on your exhibits, th2se cross
sections, did you correlate your logs with the core information

available to you?

A The empirical approach, as I believe I discussed
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yesterday is initially taken of f from core information.

& Would you answer my question now? Did you do that?

A No, 1 have not.

» How did you pick your net pay, then, on the logs?

A The empirical relationship which has been used is when
the sonic log is available, the gamma ray sonic, a porosity
cutoff of six percent was used, which corresponds to a velocity
of approximately 17,200, or 66 micro-seconds, and was arced,
which would be indicated on the induction log if it is avallable,
or the electric log if the bed is thick enough for resistivity
of 40 ohmms, and if only the electric log and no other logs are
available, an attempt was made, or the empirical relationship of
56 million on volt SP with corresponding resistivity.

d You say that is the empirical approach to the problem?

A Yes, sir.

. Is that the approach that wyu used?

A Yes, sir.

o On that basis, then, you are making an assumption that

all of the factors throughout the entire reservoir are the same?

A Inasmuch as this cross section is of the major produc=-

ing area, *hat seems quite reasonable.

< “te Street, yesterday I believe you testified that you

are tho chisf geologist for Pubco, is that correct?
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-~ In your duties as & chief geologist, do you recommend
to your company as to whether they will or will not drill parti-
cular drilling sites?

A Yas, sir.

L In connection with that recommendation, do you consider

whether a well drilled at any given site will be a commercial well]

FARMINGTON, N, M
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A Yes, sir.
Q what is a commercial well?
£ Depending upon the quality of control for the -- some-

times we attempt to select those areas which would give us maximum
sand development and would give us an estimated or guessed deli-
verability,or IP in excess of two and a half million on an IP
basis, or a million or so on deliverability.

- In other words, you analyze the reservoir with the
expectation of finding a well which will give you 2500 on the IP
or a thousand on the deliverability, is that correct?

A Yes, sir, |

| And that you consider a commercial well, Would you

consider anything less than that commercial?

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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1 believe on the aspects of commercial considerations,
it depends on a lot of factors,

i I+ would depend on the company's own individual situa-
tion, would it not?

A Right.

What is your cutoff point, Mr., Street?
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5 That would have to vary with the market consideration.,

“ $ut roughly you say a million cubic foot well is what
you are looking for?

4 “a would prefer to stay above it, yes, as I balieve all

oparaiors would.

FARMINGTON, N, ™
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3 Would you deliberately drill where you anticipated
something less than a million, absent any offset obligation or
other consideration?

A we have.

o Jith the anticipation you would get less than a million
in this pool®

A Inasrmiuch as there are enough variables that you would

not expect to hit exactly =-

3 In nther words, that is a calculated risk?

A “e have fallen slightly below a million,

- in other words, you sometimes do take a calculated risk?
A Yes.

ol Mr. Street, just one further question. You have not

nade any reserve calculations, have you?

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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A I myself have not. However, we did have work done on
reservoir engineering which, of course, has been compared with the

geclogical approach.

« You did not makes any calculations?
5 I myself have not, for this testimony.
» And you have not offered this Commissicn any such calcuy

o
o
.
3
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lations?

A No, sir.
o And yet you say there is a direct relationship between

z% reserves and deliverabilities?

§§ A The reserves are directly proportional.

§§ " Directly proportional?
A To the thickness, is the statement that I made.
1 Now, Mr. Street, you've changed the answer. Now you

say it's directly pr0po:tional to the thickness.

A That's what I have stated in my direct testimony.

Q Your direct testimony, you said that there was a direct
relationship between reserves and deliverability; you stated it
several :times. what is that relationship, that direct relation-
ship?

A That in the thicker sand areas, as evidenced by the
comparison of the gross isopach map and the deliverability map,
that there is a coincident of thicker sand developments and the

deliverability areas of a million or in excess of a million,

DEARNLEY-MEIER REPORTING SERVICE, Inc.

%é < Now the thicker sand section affects reserves, of cours??
gg A Yes, sir.
g% d That is, assuming the net pay is proportional to the
gross payvy
A Yes.
d Does a thicker sand section likewise affect deliver-

ability?
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A i.ormally, vyes, I believe that is true.
L ‘hen factors affecting deliverability and those affect-

ing reserves are in sonie measure the same, is that correct?

2 Yes.

- ihat is the direct relationship between reserves and
deliverak:ility, forgeiting about this sand thickness? It has

been used in both calculations, hasn't it?

- Where is your relationship between reserves and deliver

ability of the well, what is it? Is it one to one or =--

A i do not know of a ratio prepared on that.

< You don't have it?

A wo, sir,

i You don't know what the relationship is, then?
A Not on a statistical basis, no.

#5. KZLLAHIN: That's all the guestions I have.

Fle PORTER: Mr. Howell.

“ii. HOWELL: Ben Howell, representing El Paso iiatural
Gas vompany.

BY . SOWELL:

L

(J Jr. Street, will you please refer to your Exhibit No. 17
I think that's underneath the Exhibit WNeo., 5. MNr. Street, will you
locat2 on your cxhibit 1 Well No. 7 that is shown on your cross
section which is at A=-Al?

A (Witness indicates.)
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. Low, I believe you testified that the direct offset
to the norihcast was a producing well, and the direct offset to
the so:itheast =--

I Yes; southwest.

4 {0 *he southwest. Would you look at the direct offset

to tha sovtheast and tell us what you find there?

e

it is a dry hole.

< fiow will you look down about a mile and a half to the
southwest, and what do you find?

A Another dry hole.

x And look a mile to the south of that, and what do you

A “here's another dry hole.

“ Are there any other dry holes in the area?

=

Thnere's anotner dry hole immediately south of that one.

w voes that indicate to you the existence, not of mecha-
nical difficulties, but of a lack of pay sand in that area?

A That would be the analysis I would make from this map.

< Is the well which is immediately to the southesast, the
sourheast offset to your Vell wo, 7, located between two produc-
ing wellsy

A There's a producing well on an offset basis to the
southeast of it, and to the northeast of it, and one to the west
of it, The dus south offset to the second dry hole has not been

drilled.
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Soes *hat indicate to you that there is actually in
the sand an abrupt variation a* this point?

A Yes, sir,

. And what is the dis tance there between the dry holes
and the area of the thickest sand development, as shown; the
approximate distance?

A The distance between the two dry holes and the thicker
sand developments?

Yes.

A Let's see, it would be approximately a mila to the

east and maybe slightly greater than a mile to the west,

MR. HOWELL: That's all, Thank you, Mr. Street.‘

MR. PORTER: Does anyone else have a question?

¥3. STOCKMAR: 1 would like to ask a few more questions
of tha witnass,

BY Mi. STOCKMAR:

t hr. Street, in analyzing yesterday's testimony last
night, I now nhave a better feel of what it is you are trying to
say, and i've prepared some questions which I think are limited
to what you are willing to testify to.

#<. KELEHER: We object, if counsel proposes to again
examine the witness on direct examination. He had his opportunity
to cross examine. If he wants to examine him on anything that was
brought out by Mr, Kellahin -- we ask the Commission *o limit what

he tes*ifies to now,
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MR. STOCKMAR: That will be satisfactory.

MR. KELLAHIN: Just to clarify the record, and maybe
perhaps get some ground rules laid down here, it's a matter
which frequently comes up before this Commission. ©On the case

yesterday, ¥r. Elvis Utz on the witness stand, there's a cross

FARMINGTON, N, M
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examination by Mr. Stockmar, by Mr. Everett, by Mr. Everett, by
Mr. Pen Howell, by Mr. Morris, by Ben Howell, by Mr. Everett, by
Mr. Guy Buell, by myself, by Mr. Stockmar. I am inclined to
agree somewhat with Mr. Keleher's objection, but the ground rules
have been laid out as they have been in this hearing. I think
it's not exactly timely.

MR . KELEHER: Well, we object to any second-guessing.
If counsel was not prepared to cross examine yesterday and pro-
poses to go over the testimony and re-examine him, cross examine
him, we object to it. If he wants to cross examine him on any-
thing that's developed here now, then go ahead.

MR. STOCKMAR: Mr, Chairman, I think for %the moment,
as far as I know, what I would like to ask the witness is in-

cluded within the area that Mr. Kellahin was developing this

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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morning.
MR. KELEMER: We would like the Commission to rule,
MR. STOCKMAR: I would like to defer a ruling until

I seer to step outside of it.
MR. KELEHER: We would like the Commission to rule on

that particular objection.
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e FURATER:  Mr. Keleher, the Commission certainly
notes your objection, and it is in the record. Yowever, it has
been *»: olicy of the Commission as a regulatory agency to allow
free cross 2xanination of the witnesses and redirect at any time
and recros:, and so we will proceed on that basis. !However, I

would like to caution all of the attorneys at this woint to avoid

FARMINGTON, N, M
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repetition as auch as possible.

“ide KELZHER: Do 1 understand, Mr, Chairman, that this
recross :xaination is to be unlimited in scope? 'le can reopen
anything ithat he went into yesterday and again cross examine the
witness on that?

ti. FORTZING As long as it's not repetirious.

ove KCZLZHBEH: We would like to enter an exception to

rt
pu
GI
M
s
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3
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"i. FOATER: The record will show it,
Q (3y Mr. Street) With respect to your Exhibit 1, I
beliave you testified that the areas you colored in red are the

thickor sections of the reservoir?

DEARNLEY-MEIER REPORTING SERVICE, Inc.

. i As interpreted from the available well data.

g And therefore the best part of the reservoir?

ow

Yw im 3 2 2 s
gz % “hat the better reservoirs occur in this red area?
LS

P

The better part of the reservoir is colored in red.

.

i The hetter reservoirs exist in those portions colored
reG, Y?SO

Do you know who the owners of the wells within the areas
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colored in red are?

A That would mean knowing the owner of every well in the
Basin; no, I do not.

Q Are you acquainted with the operation of Consolidated,
the Applicant, of the producing wells?

A I am aware of sone of them, in the location where
Consolidated has acted as operator and consequently has their name
on the well log.

Q You are acquainted with Consolidated's operation, then?

A Yes. And at this point I would like to bring up that
consideration that Consolidated apparently has not, by their own -

; I think you have answered my question.

MR. KELEHER: Let the witness answer.

A -=- has not made available to the industry,through the
commercial reproduction companies, the well logs in one of the
areas in which they operate the wells,

W (By Mr. Stockmar) I hand you, Mr. Street, a copy of
your Exhibit No. 1, small scale, upon which we have outlined the
producing properties and some other properties operated by
Consoplidated. Will you accept my statement that these do outline
properties operated by Consolidated? .

A I do not know if the area in Township 28 North, Range
10 West, is operated by Consolidated. They may have an interest,
but I don't recall having seen any Consolidated logs or wells in

the Reporting Services indicating Consolidated. .
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3 Do you have any reason to believe that Consolidated doe
not own interest in those properties?

A I balieve you said "operated" rather than owned interes
I imaginz *hat the majority of the wells in this Basin may have

some interes* holders, as has been brought out in previous testi-

FARMINGTON, N, M
PHONE 325.1182

mony.

G Mr. Sireet, is the majority of the acreage which I have
marked on here as being owned by Consolidated within the red or
the hest *thickness area of this reservoir?

A The interest propsrties in Township 28 North, Range 10
West, would fall within a good area, which would be the Angel Peak
area, Tre area *o the north in Townships 31 and 32 North, Range
12 and 12 West, I wish to point out that very little well control
is available, in that* the well logs from these well bores have not
been mrade available.

d Are you impeaching your own map?

"}i. PORTER: Mr. Stockmar, let him finish his answer,

Mi. STOCKMAR: 1 am sorry.

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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& inasmuch as only the peripheral wells indicating thinne
sections or dry holes were in the area, it was, the interpretation
was based on very scant control, which would give Consolidated the
benefit of 2 doubt of whether the sands were thicker or thinner,

or of what magnitude. There is the indication from smaller areas

of gross sand thickness up in Townships3l and 32 North, Ranges 12
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and 13, in that there are the limiting well gross thicknesses
derived by dry holes.

» (By Mr., Stockmar) Are you through?

A Yes.,

" May I restate that question? According to your map,

FARMINGTON, N, M
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in th2 northwest portion of the field, isn't almost all of

Consolidated's acreage colored in red?

A Yot knowing all of Consolidated's acreage =--
» As 1 have shown it on this map.
A This primarily falls within a red area; and as I say,

I have qualified that with the fact that there is little available
control because the logs were not made available through the
Commercial Reproduction Service.

3 Are you aware that almost all of those logs have been
released and macde available?

A Probably I was aware that would probably be the case,
inasmuch as it does take time to make well logs. From Consolidated's
Farmington office, we received this information directly on wells

that had no* been released, and the statement was added that there

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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are others.

#R. STOCKMAR: I'm making a sincere effort to ask ques-

PHONE 243.669!

tions that can be answered yes or no, or in a few words. I would
certainly hope that we wouldn't get into the ring-around-the-rosy

that we had yesterday. I am anxious to shorten the proceeding.

MR, KELEHER: We are, too, but if counsel doesn't get

ggE “
&
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the answer he expects, he can't complain.

A Cn a telephone call to the Consolidated Cil and Gas
Company in Farmington of April 5th, 1962, wells which had comple-
tion dates ranging back to 1959 had not been released; and, of
course, logs released to the commercial companies take at least
a wesk ¢r so to be reproduced or be mailed to the participating
or purchasing companies, so it was not possible to include the
majority of the Consolidated Cil and Gas data, if it has been
released now.

G May I have the map back, please?

MP. STOCKMAR: I would like to offer in evidence and
have marked as Consolidated Exhibit No, 5, this re-marked copy
of Puibco's Exhibit No. 1, to evidence that the majority of
Consclidated's acreage is within the best area of the field, as
defined by lir. Street.

MR. KELEHER: To the introduction of which Pubco ob-
jects on the ground that no proper foundation has been laid.
Apparently, according to counsel's statement, he has marked it.
That is no proper foundation.

{Whereupon, Consolidated Exhibit
No. % marked for identification.)

MR, PORTER: Object sustained.
MR. STOCKMAR: May I have this back? We will wish to
offer it on rebuttal.

MR. PORTER: Yes, sir.
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Q (By Mr. Stockmar) Mr, Street, Mr, Kellahin was interro
gating you about two wells in Section 27, I believe it's Township
29, 13. Are you familiar with another well located in Section 28
immediately to the west of the Guy Callow No. 1 Well?

A Not on a personal basis, no, sir.

FARMINGTON, N, M
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Q From your Exhibit No. 1, do you find such a well in the
Northwest (uarter of Section 28, 29 North, 13 West?

A #hat is the location again?

Q It is in the Northwest Quarter of Section 28, Township
29 North, Range 13 West.

A Yes, sir.

d what is the thickness of the gross sand as shown from
your work?

A The thickness as shown on this well sympol is 70 feet.

Q And you testified that the Guy Callow well immediately
to the east in Section 27 was also in excass of 60 feet?

A Yes, sir.

Q t'ould you now go to your Exhibit %7 What is the

deliverability of that Guy Callow well?

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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A The one in Section 287

2 In Section 27, that's the Guy Callow well.
A In the Northwest Quarter?

2 Yes, sir.

A That which is reported is 30,511,000,

Q What is the reported deliverability of the well to the

T
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west?
A Cne hundred and seventy-three.
Q Is it your considered opinion that there can be a

variation in reserves between producible wells that close together

¥

A Yes, sir, I believe -=

Q -- of 18,000 percent?

A I'm staying off of mathematical gyrations. Thicknesses
and variations do occur, 1 believe we have gone through this many
times, to the point of having dry holes offsetting. Yes, sir, the
one thing, or consideration here which you would be required to
know would be the other parameters; and again, as I believe Mr,
Kellahin got the point across quite well, that as you reach the
margin of a producing area that you expect greater erratic con-
ditions to occur, which certainly is true of these two areas which
have previously been discussed, as evidenced by the number of dry
holes which limit the production to the west and to the south.

Q My same question again, Mr, Street. If it can be
answered yes or no, please do. 1Is it your opinion that two adja-
cent producing wells in this reservoir can have reserves varying
by 18,000 percent?

MR. KELEHER: We object to that on the ground that
there's no testimony here that there is a variation of 18,000
percent.

MR. STOCKMAR: The only testimony that we have is Mr.

Street's, in which he relates deliverabilities and reserves. From

L
;
N
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his own map, we find a variation in these two wells, one of them
having a deliverability 182 times that of the other, with the same
sand thickness. I submit that that is his testimony, and I was
asking him to state it succinctly for the record.
MR. KELEHER: This witness has not testified that there
was a difference of 18,000 percent. That's counsel's conclusion.
% (By Mr. Stockmar) Mr. Street, how many times larger
than the 173 deliverability well is the 30,511,000 deliverability
in terms of percentage of deliverability?
MR. PORTER: 1 think we are belaboring a point here,
Mr. Stockmar. I think the difference is shown there.
Q (By Mr. Stockmar) Thank you, sir. I think you can
take your seat again. One of the other major things to which
you testified yesterday and this morning was with respect to the
determination of net pay.
A Yes, sir.
{ I don't think we asked you whether you, yourself, made
these determinations on the 32 wells shown on Exhibits 2, 3, and

4; did you?

A I myself have not made all of them. I have made some
of them,
Q Will the person who made the others be available to us

to adopt and confirm your testimony and submit to cross examina-

tion?
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MR. STOCKMAR: Gentlemen, I would move stricken from
the record as evidence any testimony of Mr. Street based on the
work of others, which he did not supervise, who are not here to
submit to cross examination., I would like to proceed to find
out what work Mr. Street did; and the rest of it, I would ask to
be stricken from the record as evidence in this hearing.

MK. KELEHER: May it please the Commission, I would
like *to ask permission to ask the witness if that exhibit was
prepared by him or under his supervision, and if he knows that it
is correct.

A I have so testified before the exhibit was introduced
into the testimony.

MR. STCCKMAR: I'm sorry. I didn't understand that,
Mr. Stireet.

2 (By Mr. Stockmar) Well, then, Mr. Street, with respect
to the determination of net pay, is it necessary to know the
permeability of each foot of the gross sand encountered in a well
in order to determine if that foot of sand will permit the flow of
gas through it into the well bore?

A That would have to do with the recoverable reserves.

Q I think these questions can be answered yes or no.
Let's try to do so. To determine which of the footages, feet of
gross sand you are going to call net pay, is it necessary foot by

foot to know the permeability of each foot before you put it in

the net pay category, or throw it out as non-pay?
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A No.

Q It is not?

A No.

Q Then if you do not know the permeability of a given
foot, which category do you place it in?

A If it is in a single sand body, as illustrated on cross
section A-Al of Exhibit 3, even to the perforation -~ I believe
this illustrates the answer -- some of these wells have perforated
the entire body with continuous perforations; others have not.
Here is even a well in this cross ;ection which shows a notch,

a single point of entry into this body:; so if the sand reservoir
is apparently homogenous and does have some permeability in a

portion of it, it would be reasonable to expect the reserves to be

drainable, or recoverable.

Q You said if it does have some permeability. How do you
know this?
A In this particular testimony I have stayed with produc-

ing sands. Those wells which are producing obviously have permea-

bility.
Q Somewhere?
A Yes, or you would have no gas available,
Q So if they are producing, you take all of the lenses

as you have shown them and call them all permeable sands?
A I called them gross pay in this aspect.

2 You attribute permeability to all of the feet in that
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lens?

A That any reserves present in this particular bed could
conceivably be recovered, as long as there are no impermeable
barriers indicated on the log.

Then your definition of net pay is the same as gioss

FARMINGTON, N. M
PHONE 325-1182
3

pay =-
A No, sir.
- Q -- in many, many cases?
A That is possible. I believe there are some examples

where the gross pay and the net pay are essentially the same;
however, there are other factors which we are ignoring, and that
is the shaliness of the sand and the porosity and the satufations.
q You state that you do not have to know the permeability
of each foot, before you count it as net pay?

A That is right.

Q In making whatever determinations of net pay you did
make, did you adopt a minimum permeability as a cutoff point?

A No.

Q And include in net pay only those feet of sand having a

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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higher permeability than that minimum?

A No, sir.
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Q You did not?
A No, sir.

- Q Then you are including in that pay sands having a com-

plete permeability range as far as you know?




PAGE 37#
5-44
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W From zero to whatever a maximum may be?
A That is right.
:§ Q Is it your opinion that a body of sand having zero
gz permeability will give up gas, will produce gas?
%% A Cn a natural basis, I would say no, if it has zero

permeability.
Q Cn a natural basis?
A That's on a natural basis.

Q With the permeability determination that you did make

of the natural permeabilities?

A No, sir, I believe that you brought out in your cross
examination yesterday, and I believe my answer was that you can-
not calculate the permeability from the well log; and you disallowed
my statement that logging services have done considerable empiricajl
work in determining permeability indices, which was disallowed
because they weren't available for cross examination.

a Let me get this straight. This is very important.

You testified that from these logs of these 32 wells, you were

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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able to, by some means, to determine the permeabilities of the
sand sections encountered in those wells?

A I have not made any such statement, that I have used
producing sand bodies which obviously have permeabilities or they

would not be capable of producing gas, and they are gas wells,

Q But you have no idea of the permeability, then, is that
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| correcty

A I personally do not have any idea of the permeability,
other than that they are producing gas.

L Did you use any porosity cutoff in determining net
vay through your method?

A I believe if you would have listened to Mr. Kellahin's
cross examination, that that has been testified to.

w What was your minimum porosity below which you consid-
ered that there was no pore space which would contribute gas to th+
well?

A I believe my statement was that baszsd on the sonic
cutoff of six percent,

" Six percent?

A Yes.

3 What is the maximum poresity you have encountered in

any of the wells studied in your three cross section exhibits?

A It would be on the order of twelve percent.

w Twelve percent?

A Yes.

£ What is the minimum porosity which you have encountered]
A cssentially zero.

2 What is the average porosity?

£ T have not averaged the porosity.
3 Cf these wells, of these 32 wells?

A I have not averaged the porosity.




PAGE 39&
5-46

Q Does a sand section with six percent porosity contain
gas?

A Providing the water saturations are not indicated to
be filling the pore space.

Q What is the maximum water saturation percentage which

FARMINGTON, N, M
PHONE 325-1182

you encountered in your studies of these 32 wells, what percentage
of the available pore space?

A - From a log calculation basis rather than converting it
to water saturation, we have used the empirical resistivity of
40 onhmms.

G Can you state in terms of the percentage of the pore
space, which I gather is a little hole in the rock that may or may
not have water in it, or water and gas, or all gas, what is the
maximum percentage of that pore space in any of the pores covered
by all of these 32 wells which you encountered in your study;
maximum percentage of water content?

A In the producing interval as indicated?

- Q Yes.

A Yes, sir. 1 don't have those figures available, but I

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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believe it would be somewhere in the neighborhood of 35 to 40
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percent.
Q 35 to 40 percent., What was the minimum?
A It would be in the order of 30,

MR. STOCKMAR: 1 think that's all.

MR. PORTER: Anyone else have a question of this witnesf?
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MR. UTZ: 1 have one short question.
MR. PORTERt Mr, Utz.

BY MR. UTZ:

& Mr. Street, do you concede that net pay 1s a parameter
in calculation of volumétric Teserves?

A Yes, sir,

Q Referring to your Exhibit 3, I believe it is, your
cross section A-Al, you read into the record certain net pays
below each log, did you not?

A Yes, sir.

Q Are those the net pays that you would furnish your
Engineering Department to calculate volumetric reserves?

A Yes, sir.

Q I believe the lowest net pay which you gave on that
cross section was 12 feet.

A Yes, sir.

Q That is discounting the dry hole, because no allewable
would be assigned to a dry hole. The highest net pay was 69 feet?

A Yes, sir.

Q Would you conslder this cross section to be representa-
tive of the spread in net pays in the Basin-Dakota Pool?

A No, I really would not,from thls standpoint. This is
of the best producing area, the Angel Peak area of the Basine
Dakota Field. The extreme variations would be, well, obviously

from zero to perhaps even greater:;in this particular cross section
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Well No. 14 has the greatest single reservoir section.

Q Would you have‘an opinion as to what the minimum net
pay would be in order to have a commercial well?

A No, sir, Mr. Utz, because from this standpoint, that
the differences in the saturations and the porosities could make a
difference in the reserves in a given sand thickness.

Q But you don't have that information available on each
and every well?

A No, sir, I don't.

Q The cross section A-Al, then, you say would not be
representative of the net pay ratio?

A That is right.

o In your opinion, would it be higher?

A I would expect this to be slightly higher than the
average for the Basin-Dakota.

Q The ratio of net pays would be higher?

A No, that the quantity of net pay here would be higher,
because this is of the better producing area.

Q Then a ratio of net pays on this would be conservative,
is that what you would say?

A May I ask a question to see if I understand?

MR. PORTER: Yes.

A You mean there would be less variation in this cross

sectional area than could be expected from all the producing,

comparing, say, a well from one producing area to this area?

o
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Q Yes, sir.
A Then that should be conservative.
Q And the ratio shown on this cross section here would
be in the order of .1757
A Well, it would be almost six times.
MR. UTZ: That's all I have.
MR. PORTER: Does anyone else have a question? The
witness may be excused.
(Witness excused.)
MR. PORTER: We'll take a ten-minute break.
(Whereupon, a short recess was taken.)
MR. PORTER: The hearing will come to order, please.
Now, Mr. Keleher, I guess we are ready for your second witness,
MR. KELEHER: Pubco would like to introduce the next
witness, Mr. Dan Cleveland, who has already been sworn,

DAN CLEVELAND

called as a witness, having been first duly sworn on oath, testi-
fied as follows:
DIRECT EXAMINATION

BY MR. KELEHER:

Q Mr. Cleveland, will you state your name, occupation,
your present employer?
A My name is Dan Cleveland. I am a Petroleum Reservoir

Engineer for Pubco Petroleum Corporation.

Q Will you state your educational experience and backgroul

nd?

! 4
;
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A I attended four years at Texas A & M College, and
graduated in 1955 with a Bachelor of Science Degree in Petreleum
Engineering. After graduation, I went to work for Humble Cil
and Refining Company in Central. Texas; and the first one and a
half years was spent primarily concerned with production engineer-
ing problems. After that I attended their nine-month reservoir
engineering course in Houston, Texas, after which I was assigned
to the reservoir analysis group in Humble's Midland Area Uffice
in Midland, Texas. I stayed there in that capacity until 1958 --
excuse me, 1 went there in 1958 and stayed there until March of
1661, at which time I went with Pubco Petroleum Corporation as the
company's reservoir engineer, and I have been in that capacity
since that time.

3 Are you familiar with the Basin-Dakota Gas Field in
San Juan County?

A Yes, sir.

" Will you state, as of April, 1961, how many wells there
were in that pool?

A In April, 1962, there were about 572 wells, I believe,
shown on the April proration schedule; and this, roughly, at 320
acres per well, this is around 187,000 acres that is presently
developed in the Basin-Dakota Field.

Z What is the present proration formula that has been
used in the Basin-Dakota Field?

A zach month the total pool nomination is determined and

Qs
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the allowables are assigned to marginal and non-marginal wells.
After deducting the total allowable assigned to the marginal wells
the remaining pool allowable is then assigned to the non-marginal
wells. 75 percent of that remaining pool allowable for the non-
marginal wells 1s allocated to those wells in the proportion that
each well's acreage times deliverability factor bears to the total
acreage times deliverability factor for all of the non-marginal
wells., Then 25 percent of that remaining pool allowable for
non-marginal wells is allocated in a proportion that each well's
acreage factor bears to the total acreage factor for all of the
non-marginal wells,

Q In your opinion, is such a formula based primarily on
deliverability a just and equitable method in assigning allowables
in this particular pool?

A Yes, 1 certainly do, because in my opinion the deliver-
ability is proportional to recoverable gas reserves; and for this
reason, a proration formula based primarily upon deliverability
as a factor provides proper weight and value to uncertain rock
characteristics such as water saturation, porosity, thickness of
pay, permeability, and pressure, all of which are to be considered
in determining the volumetric estimate of reserves.

The deliverability is actually the only nearly exact
daté measurement at our disposal for determining the quality of
a well., All these other parameters, porosity, net thickness,

water saturation and so forth, of course they're open to quite a
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bit of controversy, and generally speaking, there are a few number
of core analyses over the field, so when you boil it all down,
deliverability is the only thing, it's the only tangible piece

of data that we have for every well in the field.

Allocation of production based primarily on delivera-
bility, I feel is necessary and desirable in order to enable
each well to produce its fair share of the market in proportion
to the recoverable reserves underlying that well.

Now although the assigned acreage for each well is
about 320 acres for each well, you do have some variation, but
it's certain in my own mind that those pertinent fock character-
istics which define the amount of gas that can be recovered from
that well are not the same throughout the field, and consequently,
it cannot be said that all tracts have equivalent value.

Now conversely, the proposed change in formula giving
additional credit to acreage, I feel will certainly permit non-
ratable taking of éas from the pool, and drainage between tracts.
The present formula does not create waste in my opinion,inasmuch
as the 25 percent acreage factor permits the well to produce an
allowable well in excess of a reasonable economic producing rate.
If the gas is there and the well bore has actually been connected
to those reserves, and those reserves can be recovered at an
economic rate, in my opinion there just isn't any waste.

Now the economics of paying out one of these wells in

a reasonable period of time is a problem that must be weighed and
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risked by the individual operator when he decides to drill a well,
based on the current market proration rules in effect at the time,
and pertinent geological factor. The current formula has worked
very well in times of better market conditions in this pool, and
in other pools in Northwest New Mexico. Actually, the amount of
gas that's been required that I've gathered from testimony yester-
day was that the market hadn't particularly changed, it was just
as a result of additional wells being drilled. Now this is a

risk that all of us have to face whenever we drill a well, There
is no good reason, in my opinion, to change the formula now that
the current market seems to be unfavorable to all of us.

Again I would like to say that the present formula does
not create waste because of the direct correlation of deliver-
ability and recoverable reserves. The present formula distributes
the allowable among the producers on a reasonable, just, and
equitable basis. It does not vioclate correlative rights, inas-
much as the allowable is based primarily on that factor, deliver-
ability, which in my opinion comes closest to recognizing and
giving credit to that well having more recoverable gas by virtue
of its better rock characteristics such as porosity, permeébility,
thickness, and water saturation.

Q€ Mr. Cleveland, what is the variation in the various
rock characteristics that determines the amount of gas in place
under a tract?

A Well, Mr. Keleher, it's possible for the variation to b

(%>
&
d ”
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very large across the field, based on core data from about 2%
productive wells in the Basin<Dakota, data that were made avail-
able to me on a general basis, not strictly on a per well hasis,
However, I have reviewed and studied about 1% or 16 wells in the
fleld where we have the core analysis data, and concur with these
general overall statistics,

These data have been provided to me through a third
party, core analysts, who advise ma that they plan to make this
data available to the industry within a short time. I think it's
normal practice that they do this. However, naturally, as you
can well see, they can't release this data on an individual well
basis.

The average well porosity'ranges from 3.9 up to 15.9
percent, for which I calculated a maximum to minimum ratio of
about four times, or four to one; while the average porosity is
about eight percent. The net thickness ranges from four up to
50 feet, or in a ratio of twelve and a half times, and this net
thickness corresponds to a porosity cutoff of three and a half
percent from core analysis, or at least it's tied in with core
analysis,

The average net pay is 32 feet, and again {t correspond4
to a three and a half percent porosity cutoff, Water saturation
ranges from 28 up to 30 percent for a hydrocarbon content ratilo

of 1.4 times., The average water saturation is about 34 percent.

The permeability ranges from .0l up to 11 millidarcies for an
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average of about 1.4 millidarcies.

Now, with the exception of using the permeability in a
volumetric calculation in order to describe to you the range of
net reserves that we could be looking at, and I feel it is quite
possible that the minimum of these parameters could exist in a
particular well -- Now, I have no well that I've found these in,
I haven't looked for it, but I am trying to give you a maximum
to minimum variation in calculated reserves, provided all the
wells had the same pressure initially and the same recovery factor
could be assumed. I roughly estimated that the reserves could
range from 164 million cubic feet up to about 12 billion cubic
feet, or in a maximum to minimum ratio of abcut 75 to 1. These
variaticns in rock properties across the field show that all
tracts, although having about the s;me surface acreage, do not
necessarily have the samé quality of rock below or the same amount
of recoverable gas in place.

Q You estimate, Mr. Cleveland, that in your opinion
deliverability is proportional to the reserves. Do you have any
evidence to support that opinion?

A Yes, sir, 1 have prepared a couple of exhibits.

2 I will ask you to place the first exhibit from which
you will testify, and mark it Pubco Exhibit 6.

A You asked that that be marked Exhibit No. what?

3 No. 6.

(Whereupon, Pubco Exhibit No. 6

marked for identification.)
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0 Directing ycur attention to Pubco's Exhibit 6, will
you tell the Commission what that purports to show?

A This is a well location map of a portion of the Basin-
Dakota Gas Field, San Juan Basin, New Mexico; and on this map I
have shown those wells colored in red which is the location of
about 33 wells on which I have made a pressure production =« or I
have made a reserve study on those wells and compared it with their
1961 deliverability.

» Now from what source did you obtain the data that is
reflected on that Exhibit 67

A Well, for each of these wells I have obtained pressures,
production data, various deliverability data, from the actual
operator's report that's submitted to the Commission.

Q vias this Exhibit 6 prepared by you or under your direc-
tion or supervision?

A It was prepared by me.

Q Do you state that that truly reflects the testimony
which you propose to give?

A Yes, sir, along with the No. 7 Exhibit:; and the purpose
in this exhibit is to give you an idea where these 33 wells that
I'm working with, where those wells are located across ti.e field.

4 Are they scattered across the field?

A Yes, sir. I think this represents a pret y fair
sampling of wells across the field. Perhaps you can't sce them

out here, but I have got a few up in here and a few down in here,
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some right in here, and two or three up in this corner (indicating).

2 Now explain to the Commission further, that exbibit.

A Well, I think as far as this exhibit is concerned, its
purpose was to demonstrate the location of the wells across the
field that I'm working with now, the wells which I'm primarily
interested in.

MR. KELEHER: I ask you to place that on the board and
identify it as Pubco Exhibit No. 7.

(Whereupon, Fubco Exhibit No. 7
marked for identification.)

Q (By Mr. Keleher) How did you determine the reserves
by the pressure production?

A Well, these 33 wells across the field were selected
for this study because those wells had at least three pressure
points from which that I could extrapolate pressure versus cumu-
lative production, down to an economic limit of approximately
27,000 cubic feet per day, which corresponds to an economic limit
or an operating cost of about $1130,.00 per year.

Now this 27,000, it's roughly correct, corresponding to
this $1130.00 ~- I think actually calculated, it might be 26, but
the margin of error that I'm looking at here is very negligible.

After extrapolating the pressure,shut-in surface pressure taken

from +he deliverability data submitted to the Commission, extrapol

ating this data on the best straight-line basis through those

points that I could, I then used data from the deliverability
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a log, log plot of the formula which is analogous to the back
pressure equation, which is commonly accepted in the industry.

How 1 have used the shut-in surface pressure and the
P sub % or flowing pressure at the sand face, and the difference
in the squares of those values plotted against the actual measured
flow rate, the best straight line was extrapolated through those
points to this economic limit of about 27,000 cubic feet per day.
Then arbitrarily assuming a line pressure at that time of about
120 pounds, I have back calculated the abandonment pressure.

From this point then I go back to my pressure versus
cumulative production curve, and at that abandonment pressure for
each of these wells -- Now I'm saying this procedure was used on
each well and an abandonment pressure was selected for each well,
and the recoverable reserves were determined for that well,

Now in order to show the relationship of deliverability
versus remaining recoverable reserves, I have prepared this Exhibit
No. 7, which shows the deliverability, 1961 deliverability in
thousands of cubic feet per day on the left vertical scale; and on
the horizontal scale at the base I have shown the remaining gas
reserves in millions of cubic feet. Now for each of these 33 wellg
I have plotted deliverability versus the remaining gas reserves,
and I get this relationship in here, the average relationship
betvieen deliverability and the remaining gas reserves was deter-
mined very simply by taking the well's line from zero to a billion

and arithmetically average those reserves from those wells lying

4
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in that quadrant between zero and 1,000 MCF per day deliverability
and zero and one billion cubic feet of gas; arithmetically average
the reserves and the corresponding deliverability to arrive at an

average point for that quarter.

Then, following right on down the line between one and
two million -- excuse me, one billion and two billion, two and
three, and so forth, I have arrived or derived this average
relationship between deliverability and the gas reserves.

Now, to give you an idea of the number of wells that
I've used in each of these ranges,between zero and a billion cubic
feet, 1 have 13 wells, which is about 39 percent -- I'm being rough
here in my percentages because I just want to give you an idea of
what percentages of these wells I have used in each group.
Between one and two billion I have used around 21 percent, or
seven wells. Between two and three I've used 9.2 percent for three
wells, Between three and four 1 have used five wells or about
15.2 percent; between four and five I have used three wells or
about nine percent; and then out here in this range I have two
wells, which represents about six percent.

Now, these 33 wells, which represents a pretty fair
sampling across the field, I think, has allowed me to construct
this curve, and in my opinion this shows fairly well that deliver-
ability is proportional to the remaining gas reserves. Of course,
we only have a couple of points out here. I'm not so fortunate

as to have more points out there, but I think that the reason that
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this curve is tending to slope over out here may be due %o two
things: ~ne, that we only had a couple of wells out here at this
point, or it could mean that the lower deliverability wells are
already receiving more than their fair share of the current market|--
M. STOCKMAR: May I ask that the witness repeat that
last statement? I didn't quite hear it.
MR. PORTER: Would you repeat the statement?

A I was saying that I wanted to point out to you =- I'm
saying that deliverability is directly proportional to remaining
gas raserves., Now then, based on the data that I have here, this
is the average relationship that I have, that I've found, I'm
saying that by looking at the curve you can tell that it tends to
drop off out here slightly., Now I'm saying that this could be as
a result of two things. We've only got two wells out here, this
is obvious, but it also could be as a result of the lower deliver-

ability wells obtaining a larger portion or more, I should say mor

——

than their fair share of the current market. Does that answer
your question?
MR. STOCKMAR: Yes, thank you.

A Now, the average deliverability for these 33 wells is
about 1240 MCF per day, as compared to an overall field average of
about 1407. I would like to state again that for this reason, or
based upon this data, which I think is a pretty fair iepresenta-
tion. It's a pretty good sampling. I realize it's a small per-

centage of the total wells in the field, but 1 think it is a pretty

s
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fair sampll.ag of wells across the field where we have data that
we can extrapolate and be fairly confident in.

This data, or an excise, I suppose, of the major por-
tion of the field would be like this, and a larger majority of
the points are falling in this area right here. I do have a
few of them in here.

For this reason, a proration formula based primarily
on deliverability is believed to be just and equitable, because
by such a formula a well is given its fair share of the current
market in proportion to its remaining reserves. Deliverability
is the best tool to combine all factors that are pertinent to the
volume of racoverable gas under a tract, those factors defining
this gas, such as pressure, porosity, permeability, net thickness,
and water saturation.

2 In your opinion, then, allocation on the basis of 75
percent acreage and deliverability plus 25 percent acreage does
not violate correlative rights?

A YNo, sir, it does not violate correlative rights, except
to the extent that instead of 7% percent acreage times deliver=-
ability plus 25 percent acreage, a more equitable formula should
be based on 100 percent deliverability. However, the 75-25
formula is one which in my opinion provides a minimum allowable
and by so doing adequately prevents waste.

3 Then in your opinion a minimum allowable is already

accounted for in the present formula; should there be an additiona

_.,ai.
-
<
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minimum allowable set, in your opinion?

A Well, an additional minimum allowable I feel will in
effect change the current formula and will be more serious as time
goes along, and before long there will be no proration in the
field except on an acreage basis, because the current formula
provides more than sufficient operating profit; there is no need
for a minimum allowable.

hssuming future allocations to be about the same as
the 1961 nominations, or about 56,650,000,000 cubic feet, and
using the participating number of wells as shown in the April,
1962 schedule, I believe they used 530.55, but for my purpose here
I'm going to use just 530 «- the current formula will provide an
acreage allowable of 2,227 MCF per mcnth per well, or 1,462 MCF
per month per well over and above a reasonable economic limit.

Now this margin of profit that I've figured here, which
is an average on a per month basis, based on prediction fcr an
entire year,is equivalent to a profit of about $2,160.00 per year,
By a projection of additional wells to be drilled for a total of
about 745 participating wells in 1964, the acreage portion of the
formula provides an allowable of about 1,585 MCF per month, or
820 MCF per month above a reasonable operating economic limit.

This is equivalent to an additional profit of about

$1200,.0C per year.

So it is obvious that an operator <caf afford to operat

his well on the basis of the current formula, that is, if the well
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is capable of producing that assigned allowable. Payout of the
well is a risk that each operator takes in drilling that well,
and should not be a responsibility of those other operators having
wells of higher deliverability and higher reserves in a choice
portion of the reservoir. |

Q Mr. Cleveland, from a broad viewpoint, by the proposed
change in the formula, have you made any calculation as to how
many dollars a year will be taken from those operators having the
higher deliverability wells and given to those having the lower
deliverability wells?

A Yes, sir. I have estimated that on the‘basis of exist-
ing wells, that roughly a half a million dollars annually would
be taken from 17 different operators and distributed to about 33
other operators in the pool, which in my opinion would be a flag-
rant violation of correlative rights.

2 How and in what manner will the future operations in the
San Juan Basin Dakota Field be affected?

A Well, assuming a continuance of éven- a modest develop+
ment program in the Basin-Dakota, any change in the existing form-
ula in favor of acreage as opposed to deliverability, in my
opinion will be highly prejudicial against those operators having
higher deliverability wells with correspondingly higher reserves
and will be unjustly in favor of those operators having lower
deliverability wells and correspondingly lower reserves.

MR. KELEHER: I believe that's all this witness will
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testify to on direct examination.

. PORTER: Anyone have a question of the witness?

¥R. STOCKMAR: Ted Stockmar.

T

{

MR, PORTER: Mr. Stockmar.

fR. STOCKMAR: Appearing for Consolidated.
CROSS EXANMINATION
BY MR. STCCKMAR:

Y

2 ¥r. Cleveland, you heard Mr. Street's testimony?

A Yes, sir.

't Do you subscribe to and adopt his testimony?

MR. KELZHER: Well, we object to that on the ground
that a great deal of testimony was given. To ask this witness
whether he adopts it is unfair and irrelevant; it is immaterisal
to this case. He can ask him specifically as regards some phases
of it, but to ask a question which calls for such a sweeping area,
we object to it.

9 (By Mr. Stockmar) Do you agree with his testimony that
Dakota sand with six percent porosity and high permeability will
not produce gas?

A #ell, in the entirety of the scope of that question,

I think we have got to consider that when you are working with
logs and a very relatively few number of core analyses, in some
way or another you have to correlate this core analysis to your
logging data in order to get the best coverage over your field.

Now, in doing this, the logging industry has provided tools, or
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they have mad» a considerable amount of research in being able
to correlate core data with logging data. Now then, this six
percent that Mr., Street is referring to, I'm not so sure that I
have the best understanding of what he is referring to there,
because he's trying to apply these rules to a large number of

wells with a limited number of core analyses.

FARMINGTON, N. M
PHONE 325-1182

1 think basically, in my own mind, that looking strictls
at the core analyses, that I think that a three and a half percent
porosity cutoff would generally correspond,now on the well log
maybe what Mr., Street 1s calling a six percent, whether it would
compare I'm not for sure. I haven't worked with him that closely
on the preparation of these exhibits,

Q Based on vour own experience and views, will a sand
section which has a six percent porosity and a high permeability
oproduca gas?

A If it has a high permeability?

Q That's what I said. |

A Right.

Q It will?

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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A That's right, yes, sir. I think it will, Now of

course, here again -- and you prefaced your question by “if" it

PHONE 243.6691

has a high pormeability. Also I would like to point out that it
does have to contain gas. Now the water saturation may be high

enough that you are pulling water in and you might not be able to

produce much recoverable gas. Now 1 have tried to answer your
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question as directly as I can.

3 Let's say that the water saturation is the average in
the Zasin-Dakota reservoir; I believe you said it was 3% percent?
34 percent, I believe.

“ 34 percent., At that average, then, you do believe that

FARMINGTON, N, M
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gas will be produced from six percent porosity sand with high
permeabilities?

A I think it could be.

¥ Mr, Street also testified that sand with over six per-
cent porosity and with zero permeability will produce gas. 1Is

that also your opinion?

i Cver six percent?
! Porosity.
A And zero permeability?

G He testified that that kind of sand will produce gas.
Do you subscribe to that view?

A I think it's rather obvious throughout the field that
there could be cases that such a well has produced gas, or other

instances where a well with similar characteristics would not

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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produce gas. Now, I think it's entirely possible that on natural

flow == in other words, if you receive no flow, apparently you
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have no permeability or the gas 1s not there., Let's assume that
it's no permeability. Now if you go in and frac that well and actuye-

ally connect that well bore with the reserves which are lying away

from the well bore,then you have increased your effective permeabﬂiry
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from zero to some higher extent.

Q But you apparently do not believe that the gas can be
produced through zero permeability sand, is that correct?

A No, if it's strictly zero permeability, I think it
would have to be fracked.

Q In your determination of reserves on Pubco Exhibit No,
7, did you take into account some of the factors which have been
referred to as measurements of reserves such és acreage?

A No, sir. The acreage that can be considered as
assigned to a well,in this case I think, though, could be 320 acres
Now then, the reason for this is that in initial hearings the
spacing in the Dakota was established at 320 acres. Now then,
as far as I can tell in my working with the production out there
in the San Juan Dakota, I think 320 acres is a good spacing. Now

Q The determinationsyou made, however, separately with
respect to each well, were based on a pressure decline method,
were they not?

A Yes, sir, that's right.

g Therefore there was no occasion for you to consider
acreage, was there?

A And neither was there an occasion to consider what the
actual porosity, the permeability, the thickness, the water satura

tion and so forth is concerned., Now this procedure in calculating

reserves is an acceptable procedure in the industry where the

other method is by wvolumetric. Now then, this is a method of

R
A
:
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measuring how much recoverable reserves that you have in place,
recoverable reserves which can algo be defined by the various rock
characteristics such as porosity, permeability,thickness, water
saturation, pressure,

Q Let us analyze more clbsely what you nean by reserves.

FARMINGTON, N, ™M
PHONE 325-1182

I think you said that on this chart you have determined the re-
maining recoverable reserves for each well.

A Yes, sir.

» Is that correct?

A Yes, sir.

Q That means, I assume, the reserves that are recoverable
through that well bore?

A They are the reserves that are recoverable that are
surrounding that well, and through that well bore.

Q What is it that controls the amount of gas that will
flow through that well bore?

A Well --

) Let me summarize. Is it not the order of this Commis-

sion that determines how much gas will flow through that well

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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bore, the allowable order?

A Well, yes, in that sense it is -- well, not altogether,

PHONE 243.6691

I mean it depends, first of all it depends on how much gas you have
got there to start with, or the recoverable reserves that you are
looking at., Now then, to the extent that the Commission's pro-

ration formula affects this, which at the present time on the
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basis of 75-25 allows gas to be produced from that well bore, in
my opinion, proportional to the amount of recoverable gas reserves
this well has,

. Your studies are based on the gas prﬁduced to date, is
that not correct?

A It is based upon the pressures that were taken in 1961.
Now then, for the individual well, these wells as you well know
have their pressures taken from January through December, but
the pressures corresponding to these deliverabilities measured
through 1961 were used, and the corresponding production for the
individual well up to the time that that pressure measurement and
deliverability were made was used in the construction of this
graph.

Q Did you make your projection of the recoverable reserves
from each of these wells on the basis of the Commission's present
allowable formula?

A I wouldn't say that to be true at all. You are iooking
you are concerned in this type of analysis with the amount of gas
that has to come out of the ground, and this is what I have deter-
mined and used in my exhibit.

2 Well, I'm having trouble following you. Are you saying
that 2ach one of these wells could produce the gas reserve that
you show for it, let us say in the absence of any proration order,
any allowable order, is that what you are saying,or without re-

spect to the order?




5-70

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M,

FARMINGTON, N. M,

PHONE 325-1182

PHONE 243.6691

PAGE e

A No. 1 prefaced my statement there that on the basis
of'the 75-25 formula as we have it right now, the wells are being
drained in proportion to the recoverable reserves in place, Now,
the gas that has béen produced from that well has been used in th¢
construction of this exhibit. Now I think, and of course I have
no proof of this, if we had started back some time ago on the
formula that your group is proposing, I don't think that we would
be able to see this type of correlation.

Q #Mr. Cleveland, on Wednesday in my opening statement,

I made some fairly blunt remarks about statistical manipulation
or something like that. I'm trying to find out from you if
these producible reserves, as you have determined them, are based
upon the present formula. If so, I'm not the least bit surprised
that the resulting line might seem to support the existing formulj.

MR. KELEHER: Now we object to that statement. That's
practically insulting, and accusing the witness of having mani-
pulated. We ask that question be stricken from the recoxrd and
that counsel be prevented from pursuing it further.

MR. PORTER: The statement will be stricken.

03 (By Mr. Stockmar) Well, Mr. Cleveland, will any given
well in your opinion produce the remaining recoverable reserves
you have assigned to it, under or in the absence of any allowable
order? If that well were simply allowed to produce without re=-

strictions, are those the reserves it would produce?

A I would say that if this field was to be produced on
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the basis, and prorated on the basis of 100 percent deliverability|

then we would get even a better picture than what I've shown here.
Now tien, all I am saying is that it's -- you referred to mathe-
matical gyrations, I think it can be shown mathematically, or I

think i*'s even reasonable to say that when deliverability is

FARMINGTON, N, M
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proportional to reserves and it is withdrawn on a -- based on a
paraneter which is proportional to those reserves, then that we
will recover *he amount of gas that 1s underlying it,

) wics Cleveland, I honestly have no intent to be insult-
ing or anything, but I'm still *rying to find out whether or not
these producible reserves would be producible from these particu-
lar wells if we had no proration formula, no allowable formula
whatsosver. is iils a valid prediction in the absence of con-
sideration of any order?

if we had no order whatsoever, then I think you can
see that eaci well would then produce at a rate corresponding to
its rresan* deliverability, or its deliverability as time goes
along. I didn't mean to say present deliverability, and in a

sensa2, then, you would be producing that field based on a hundred
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percent deliverability.

3 And this is what you propose the Commission should
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acop* as an ordary
1%~ gaying that if there is to be a change made, that
i+ should be in tha directicn of 190 percent. I havs also indi-

cated 'hat because of +his minimum allowable situation, that has
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brought up some question that the 25 percent acreage factor in
the current formula provides a minimum allowable, and 1 don't
know what the extent, but it's reasonable that it could eliminate
some violation of correlative rights.

- As I understand you, then, Mr. Cleveland, you say that
eliminating all restrictions whatsoever would be the same as
operating under a hundred percent deliverability formula, is that
correct? |

A Yes, that's right. It would be producing thirty days
a month or 30.4 days a month instead of just a very Iimited number
of days during the month as we had under the current market.

d Then if I follow you, since you are recommending that
a 100 percent deliverability formula be adopted --

MR, KELEHER: May it please the Commission, this witnespk
has not recommended that to this Commission. I object to the
form of the question.

MR. STOGCKMAR: In the opening remarks of your company,
was not that recommendation made by some spokesman?

A I believe, sir, we were saying‘that if there were a
chany= to be made, it should be in the direction of 100 percent.
Here I have never recommended straight-out 100 percent.

Mi. PORTER: The recommendation was conditioned.

Q (By Mr. Stockmar) Let me pose the question this way.

If I understand you, then, as we approach a formula which has 100

percent deliverability, we are, by your own statement, approaching

.i. %
. 3
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no restriction by this Commission, is that correct?

A That's not right, no, sir. I'm not saying that at all,
If the marke* were provided -~

Q Yes.

A -- and we could produc2 every well as much as it would

go, we have no restriction; but at the same time, since each well

FARMINGTON, N, M
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is producing at its capable rate, now then, we may be producing
thirty days a mdnth here in this instance; then each one of these
wells then will recover its fair share of or its proportion of
the gas that's being produced in the entire field, and it will
also be proportionate to the recoverable gas under that well.
" In the absence, then, of any limit on the market, a
100 vercent deliverakbility formula would be without restriction
by this Commission, is that correct, if there were no limit to
the marke+?

A I think obviously if there were no limit to the market
and we could all sell our gas, the Commission wouldn't have a
problem,

-~

» Is not the production of gas wells at their full capa-

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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city, a* their highest deliverability, is this not what used to

take place under the pre-conservation days under the rule of

PHONE 243.66931

capture? Evervbody produced his well for all it could make?
A I think you can say that that's true; however, the

probler: that we've had or the question that has arisen insofar

as this old rule of capture that you are talking about are those

R
L
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instances where a man has a well on a very small tract of land
and obviously then he could be violating some of his neighbor's
correlative rights over there, but now we don't have a situation
like that here as severe as all that.

in April we had 572 wells, total. qu then, some of
those wells were marginal wells’and were classified so., 1 dont't
know exactly the number of 100 percent non-marginal wells, but
on a participating basis there were 530.55, I think, which accounts
for these smaller acreage tracts. Now in the pool you've only got
one or two wells, I think you have got one well that has an acre-
age factor of .13. Well, in the present formula that's taken care
of, He's knocked down proportionately because he has a small
acreage factor there. Now most of the other wells, there are
three cther wells, as I recall, that have acreage factors of 50
percent, where all the rest of them are up in the ﬁeighborhood of
around 9C percent to, oh, say 114 percent.

I'm shooting from the hip here on those values, and you
can probably pick one ocut of there that's 120 or so, but roughly
that's the range. Ve are looking, as far as proration on an
acreage hasis, when the majority of your wells or all your wells
have the same common factor, then that factor really can't be
entered into a proration formula, in my opinion, in order to be
equitable.

“ Are you trying to tell the Commission that each of

these 33 wells will produce these recoverable reserves from exactly
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the same surface area?

A You are talking about areal extent now, out of 320
acres -- |

3 You have just testified at length that when all of the
acreage is more or less identical for each well that it's not
material to the_rule of capture or something.like that, I'm
asking --

A No -- Excuse me,

J I'm asking you if each of these 33 wells to which you
have assigned different producible reserves sach will produce
those »nroducible reserves from an identical 320-acre surface
area?

A I'm not saying that, I'm --

N I am asking you -- Go ahead.

A I am depicting here the amount of reserves that can
be recovered from an assigned 320-acres to this well. Now then,
out thare on the boundary of this 320-acre circle, admittedly it's
not a square which we are producing from, but whenever all your
wells are a pattern, in essence you are producing from a circular
320 acres. In some of these wells there's going to be some gas
out there away from that well that within an economic period of
time «-- now when I say that, it may be 20 years, it may be 30
years, it could depend on the individual -~ thsre's going to be
some of the gas out there that's not going to be recovered.

Now thern, that unrecoverable gas,you may be able to
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crowd it all iInto say fifteen percent of the 320 acres, or twenty
percent, I don't know. But there's one thing for sure, that in
the proration formula we're starting off +o see that the recover-
able reserves that are going to be coming from that well is going
to be drained from all of that 320 acres.

7 think the Basin-D'akota is so, as tight as it is, and
looking at what little geology we have of it, I tﬁink basically
the formation is just very tight. Consequently, there's going
to be some of those reserves out there that cannot be recovered
throuch a low deliverability, and if they can't be recovered
through that well to which it's closest, it certainly can be
recoverad from some adjoining well over there.

MR. PCRTER: At this point we will recess the hearing
until 1:15,

(Whereupon, the hearing was recessed at 12:00 o'clock.)

%

AFTERNOON SESSION
April 20, 1962

MR. PORTER: The hearing will come to order, please.
Before we get back into the case, Mr. Stockmar, you may continue
your cross examination after -- there have been a number of ques-
tions with regard to running the hearing and when we would recess.
We are of the idea that we should run the hearing on if we could
conciude the case by tomorrow noon. It seems pretty apparent

right now that we would not be able to do it. If we should recess

Lthe hearing, we probably would recess it until Tuesday morning. |

o
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M. KELLAHIN: You are asking for suqgestions, if we
do continue it, as to what date we should continue it?

MR. KELEHER: We are almost through as far as our pre-
sentation is concerned. It might be advisable to consult some
of the other counsel who will have witnesses about the extent of
their testimony, and also what the Applicant proposes to do in
the way of rebuttal. That might give the Commission some idea of
the time. Adjourning it until Tuesday would not be very convenient
for us because that's the day for the Annual Meeting, and most of
us have to be there.

MR. STOCKNAR: Even though the rate of progess up to
this point has not been rapid, I would recommend that we try to
finish up by noon tomorrow. I think from our side at least we'll
be akle to move much faster, and just as fast as the opposition
will permit.

¥R+ PORTER: I have been advised by Mr., Howell that he
doesn't think their direct testimony will take very long. What
about Aztec?

MR. SWANSON: We have one witness, I anticipate our
direct testimony will probably take something in the neighborhood
of 45 minutes. However, observirg what has happened so far, I
think an estimate of that type could have been made for most of
the direct testimony that has been put on. I think it's running
considerably longer than most of us would guess. It is our opinion

we would not complete by noon tomorrow, and we would like to have
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a recess.

Mi., PORTER: Mr, Howell, how long do you think it would
take £1 Paso to put on their direct testimony?

M. HOWELL: Thirty to forty minutes.

Mi. PORTER: Would you like for us to go ahead until
noon tomorrow before we make this decision?

MR. HOWELL: Speaking for El Paso, we would like to go
on, keep plowing. It's been my experience in these hearings that
when you recess and reconvene that you plow a lot of the same
ground over again.

MR. WALKER: Some of it has heen ploﬁed.

MR. KELEHER: That would be our preference, Mr.
Chairman, that we continue.

MR. PORTER: We'll keep going. Mr., Stockmar.

CROSS EXAMINATION (Continued)

BY Mr. STOCKMAK:

) I am not certain exactly where we were, Mr. Cleveland,
when we recessed, but 1 think we had reached agreement that an
allowable order based on 100 percent deliverability, assuming
such an order, in the absence of any restriction on the market was
in a sense the anplication of the ancient rule of capture. I
think we had reached that agreement, had we not?

A Mr. Stockmar, basically I would say that we had; how-
ever, I had qualified that concerning the smaller acreage tracts

and that this situation on a general overall basis did not exist
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out here, with the exception of maybe two or three or four wells.

& If we have again assumed 100 percent deliverability
formula but a restricted market, is not the only difference -~
since the permissible allowable of each well is proportional --
is not the only difference the time, the greatly extended time
within which the rule of capture would apply?

A This rule of capture that you are mentioning here, as
I'm taking it, is in the sense of capturing something which isn't
yours.

No, under the rule of capture, whatever you could get
was yours.,

A I've already stipulated that in an instance such as
this, your rule of capture where you are producing a well at its
capability, then since it is in proportion to its capability, and
I have said, I believe, that deliverability is proportional to
remaining reserves, then the gas that this well recovers is the
gas that's due that well to start with.

2 In other words, for this field you approve of the rule
of capture, basically?

A Well, in the sense that the rule of capture here is
not even.

Whatever the well will produce, it is entitled to?
A If I've understood your question correctly, we don't

have that problem here. And I've said there may be two, three,

or four wells where the tract acreage is small, or the fraction
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is small, of the 320 acres, and in those instances the formula
that we now have cuts that particulaf tract back and all the other
are based on 320 acres or thereabouts, so any time you start try-
ing t» throw something into the formula that is common to all wells,
then you really have no need for that factor in your formula.

Q Well, I think we do uhderstand eéch other that you are
satsfied with an order which permits each well to produce all or
some prorata part of all that it can make, its deliverability?

A Mr. Stockmar, I can't answer that question yes or no.
It's not the type of question you can, and I'm not trying to evade
you, but at the same time that this well is producing all that it's
capable of making in your hypothetical situation here,‘all of the
other wells are doing the same thing.

Q Yes.

A Now if all of the others were shut in and this one
well were producing, then you would have a problem.

Q Well, I think you had also testified, or we were very
near it, I've forgotten, that the drainage area for each of the
33 wells on your Exhibit 7 was approximately 320 acres?

A This has been the acreage which has been assigned to
that well. Now then, on a tract to tract basis, the acreage
factor might vary to some extent.

d You mean there will be some variation from 320 acres,

is that in a sense the average drainage area that we're speaking

of or that the Commission has found to be a fair average drainage
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area; isn't that what a spacing order is?

A Well, ves, spacirg has been assigned to this field,
basically.

0 Will some of these wells over a given period of time,
say ten vears, drain less than 320 acres?

A T would say that in this Basin-Dakota that there is a
larger probability of one of these wells draining less than 320
acres than more than 320 acres.

2 Well,how about a well in the low deliverability range,
in ten years will it drain more than 320 acres?

A In ten years?

0 Yes,

A I couldn't answer that question, if I was going to be
shot the next minute.

0 Will it drain less -- well, let's use a comparison.

A There again I couldn't ==

( Will a low deliverability well during a ten-year period
drain a smaller radius of drainage than a high deliverability well?

A I think the fact that the bettef well, as indicated
by its higher deliverability, is an indication that more of that
320 acres will be drained than a lower deliverability well will
drain. |

G Is there any possibility that one of the lower delivere

ability wells will drain gas from somecne else's 320-acre drainage

area, if it can't drain its own?
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A Yes, I think there 1s that possibility, particularly
if withdrawals from that reservoir on an individual well basis is
not proportional -- may I -=

i 1f a well cannot drain in a given period of time the
320-acre circle around it, how can it drain an area beyond that?

A Well, now, when we answer or when we consider these
type of problems, we always have to also throw in an element of
time. It just depends on -- This is why I couldn't answer your
ten-year question a while ago.

Q You testified several times, Mr. Cleveland, that it is
the low deliverability wells that are guilty of abusing correlative
rights in this field. This must be because they are reaching out
beyond their 320 acres.4 How else could they be abusing correlatiwvg
rights?

A Well, here again we're having, we would have to deter-
mine how serious this is. We would have to consider an economic
time, Now then, all I've said was that on the basis of this data
right here, and 1 didn't say that it was a fact, I just said it
looked like it might be this is what's happening, that there is
more credit being given to the lower deliverability wells than
they should get. Now then, 1 may be corrected on this, 1 don't
think I have ever said that a low deliverability well could not
extend out and drain more than its 320 acres.

id No, you did not say that.

A I think that under a proration formula such as is being

s
24
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proposed, this type ¢f situation could become more serious a.d
we would certainly be able to detect it in a shorter amount of tim
than we will be under the 75-25, because I think under the 75-2%
some of that is going on right now; but because of the short amount
of time, 1 can't really definitely prove it. I'm saying that it
would not exist if we went further in the direction towards 100
percent deliverability factor.

Q Mr. Cleveland, on your chart you show two wells having
gas reserves of approximately three and one-half million cubic
feet. Have you found those =--

A Having reserves of three and a half?

Q Yes, sir.

A All right.

o

Une of which has a deliverability of, what is it, a
million and a half? The other has a deliverability of 3.8 million.

A 3.9 million, I believae.

Q Approaching three times as large a deliverability, is
that correct? Two and a half to three times, as the first well?

A Now which are you calling the first well, with the
3.15 million?

g No, 3.5.

A 3.5, okay.

g The other one also having 3.5 million reserves and a

3.8 or 3.9 million deliverability. Have you discovered those?

A Yes, 1 see the ones that you are talking about.

QY - :
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Q In a given period of time, with these wells producing
at their full capacity, which well will produce the most gas, the
largest part of its three and a half million reserves?

A Based strictly on the individual data point which in
my correlation here I have not elected to do, I have used a trend
through all of the points to represent an overall average, cer~
tainly within this data there can be points which can be picked
out which if I'd so desired I could have left them out, that would
not be consistent with the overall general trend of data. Now
then, the top point up there, in fact, I've got two, those are
individual cases and I think certainly over the field that you can
Piék out individual cases, individual problems that you have, for
some reason or other. If one had the time to check back into each
one of these wells and see if there had been a new set of perfora-
tions or if the well had been fracked additionally, in order to
extend out and connect the well bore with additional reserves, then
points like this I think could be better explained.

3 Mr, Cleveland, I'm not trying to place any weight on
this line whatsoever. As I understand. what you have done, these
points represent two individual wells, do they not?

A Yes, that's right.
Q And as to each one you have taken the calculated deliw
verability in accordance with the formula adopted by this Commission?

A Yas,

4 That gives you one of your axes, does it not, or altitud?
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bn the axis here, deliverabilityv’

A Ckay.

G Then as to each of those wells separately, you have,
#hrough a pressure decline method, computed the reserves that each
pf those wells is capable of producing, have you not?

A That's right.
Q Well, then, ignore the line in the middle, we have two

pells with equal producible reserves at this point, one having

Imost three times the deliverability of the other. My question
as, during any given period of time, if these wells operate at
heir capacity or at their deliverability or any prorata part of
t, which well will produce its producible reserves first?

A If this well, the higher well, were to maintain the
high deliverability that it has right now, which I'm fairly sure
that it wouldn't, then in picking out those two data points, the
ftop point may or it may not, or the top well may or it may not
produce those reserves first,

Now, in saying this,one has to consider that in the de=
Fline of deliverability or in the decline of capability of a well,
there are a lot of factors which have to be considered. I am
hnalyzing from strictly what happens, and that is the pressure
differential from the exterior radius of your drainage area to the
rell bore, the permeability that's involved, the viscosity of the

gas, which I would presume to be about the same for both wells,

and then --
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®) Well, possibly my question =~-

A I think that pretty well covers it.

Q -- is too broad, Mr. Cleveland. I said in any given
period of time, what would be the situation; which of these wells
will produce the largest share of its producible gas in the period
from now until the next deliverability test is taken under the
existing allocation formula? .

A If we say that this well maintains the same deliver-
ability, then certainly this top well will produce its reserves
first., However «-

Q Well, this is the answer that I have been seeking.
Were you here during Mr. Trueblood's testimony?

A Yes, 1 was.

Q Did you see ~- it's buried in the exhibits up there --
but a cube that he used as an illustration?

A I saw it. I have my own opinions about it.

Q As I remember, there were two side-by-side tracts with
equal reserves such as we have with these two wells with different
deliverabilities, different orifices, more gas coming out of one
than the other.

A I believe he testified that if one were to be voided

earlier than the other, that since there was no guard-all shield

between them, some kind of a redistribution of the gas in the reser-

voir would take place, and that the high deliverability well with

equal reserves would produce substantially more of the total gas
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than the other. I think he further stated that in his judgment
this was an abuse of correlative rights.
Do you disagree with that?

A Yes, 1 certainl§ -

3 With those premises?

A 1 certainly do. Certalnly you can get up here and makeg
a very basic diagram and}say real easily, "This is what happens.”
Now first of all, under the two tracts of land, I've already indio
cated the variation in reserves from tract to tract, or the
possible variation. I think it's very unlikely that the two tractls
would have the reserves to start with, much less of the same slopq
characteristic on a back pressure type plot.

Now then, I bring this into it because it's very impor-
tant. The slope of your curve on your standard back pressure plot
or in your back pressure equation is a function of permeability,
thickness, pressure differential, radiuses of drainage, temperaturg,
gas viscosity, so forth. Now then, this was not even brought into
this exhibit; it was not explained at all. The problem out there Es
not as simple as this.

Q Well, are you saying in essence that if there is a void
space in one part of the reservoir and gas in the other, that therp
will be no migration from one to the other; the gas will not move
to fill up the void space?

A Well, first of all, if the two wells have the same

reserves, if they have the same permeability, and by reason of havfng

'!’;i'
Gy
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the same reserves, they have the same combination of porosity,
water saturation, thickness and so forth; then those two wells are
going to have about the same deliverability.

o Certainly.

A Ckay. Consequently, you don't have this problem if the
two tracts are the same identically all the way through.

. Then I'm forced to conclude, since I would not criticize
the method of determining deliverability, that there must be a
substantial error in your method of calculating reserves. Is {t
possible that you have too limited a pressure history for the
pressure decline method to be valid?

A Well, engineers in most cases, or a lot of casaes, are
in the unfortunate position of having to work with very limited
data. We're unfortunate also that we have a limited amount of time
that we have produced this Basin-Dakota, in order to have more well%
a larger number than I've shown here, to demonstrate the thing that
I'm trying to demonstrate.

Q If you had substantially more decline information, pro-
duction history, you feel that you could make a more accurate
estimate of reserves?

A These things always have to be revised as time goes
along. Now two years ago there was only one point on these wells,
Some of them have more than three points, but say two years ago
you would not have been able to make as good an estimate as I feel

I have made on these.
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) I think you testified -~ Well, excuse me,.do you have
any idea what percentage of the producible reserves under these
33 tracts has been produced today?

A Well, I haven't, from my graph, I haven't averaged the
reserves up and, against the cumulative production or anything
like that., I don't think I have. Wait a minute. I don't recall
doing it, but I may have. I can't seem to find it, Mr. Stockmar.
I may have played around with it a little bit, but I don't have it
right here handy.

Q Are you in a position to make available to wus for
inspection your pressure decline curves on each of these wells that
you created in connection with these exhibits?

A No, sir, I'm not prepared with the curves. I have lo-
cated the wells on the map and the data is available.

J You don't have pressure decline curves?

A Yes, I have pressure decline curves, but I'm not pre-
pared to show them.

Q This is basic data to this exhibit. Are you saying that]
you are unwilling that we see these?

A No, I'm not unwilling at all; I'm just saying that with
the rough copy that I have here with me, I have not prepared addi-
tional copies for distribution for the Commission so they can

inspect them closely and so forth. Now that's the reason --
MR. STCGCKMAR: I would like to request the Commission td

direct the witness to make available to us even these rough copies
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for inspection. There is no use to take an extended time at this
moment for that inspection. We can be looking at them in the coursq
of the next few hours and possibly recall this witness for a ques~
tion or two, but if the witness has basic data in support of his
work here, we should be entitled to see it.

MR. KELEHER: 1If the Commission please, we object to
that procedure. The witness is on the stand. He states under oath
what he has done. He has prepared this exhibit and we believe that
counsel is limited to the scope of the exhibit as it's submitted
here,

M. KELLAHIN: Ve join in the motion made by Mr. Stockmgr
that these be made available for inspection, because they are basi¢
to the EZxhibit No. 7. We have no way of testing the accuracy of
the witness' work or conducting an intelligent cross examination of
that exhibit, absent taking well-by-well, having him identify it
and give the production history and the pressure point and the
other information used. To make these documents avallable, even
though they are in rough form, would certainly be in the interest
of saving time. We submit it is a proper request.

M. WELL: If the Commission please, might I suggest
that the basic data is data which is available in the files of the
Commission; that this represents only the witness! work, and the
basic data is a matter of public record; and I question whether
this would come within the category of basic data.

MR, PORTER: The Commission rules that if the witness
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has the testimony available but does not choose to enter it into
the record or make it available, then the Commission will not forc%
him ¢to do so: therefore, we sustain the objection,

MR. STOCKMAR: I would like *o note an exception.

MR. KELEHER: If the Commission please,” it is not on

T

the ground we are unwilling to do it. It is the materiality. Wha

they want to do is to get his study papers. The witness has testif

L i

fied that the exhibit reflects 33 wells, that the data was cbtaineh
from the cfficial Commission records. Those records are available
to the applicant here in this petition., Let them make their own
study. Let them produce a2 witness who will testify directly
opposite, if they wish,to what the witness Cleveland has testified
to. But to ask us to make available all of our work papers is
something I have never heard of before.

MR. KELLAHIN: If the Ccmmission please, since we seem
to still be arguing the same motion, 1 would like to peint out that
the material part of the informatien used in this exhibit is his
interpretation of it, which is admittedly available. That is the
information we want to obtain in order to test his determination
from an engineering point of 91ew.

MR. KELEHER: As him any questions you want on the reco&d.

MR. STOCKMAR: Does the record show that the Applicant
takes an exception?

MR, PCORTER: Yes.

v (By Mr. Stockmar) Did you exercise any individual

w" d -
o
£y J
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%udgment in preparing these curves?

A Certainly. In a matter like this, there is always a
matter of engineering judgment that is required.

& Is there a full copy of that in the records of this
Commission?

A A full copy of the data?

3 No, of your judgment.

MR. KELEHER: If the Commission please, I object to the
form of that question., Judgment is something intangible. It can't
be placed in the record. It's a matter of opinion.

MR. PORTER: You contend that judgment can't be copied?

MR. STOCKMAR: Well, the Applicant contends there is a
picture that needs judgment up there on the board.

Mi. PORTER: Objection sustained, Let the record show
that the objection has been sustained.
Q (By Mr. Stockmar) One more question only on that vein,
pir, Cleveland, I think you testified that you took your pressure

data from the deliverability reports of these 33 wells, is that

correct?
A Yes, sir, that's right, from the Commission records.
i That pressure data was taken at three different times

on three different reports?
A Yes, sir. The data in 1961 was read directly from the

Commission reports. The statistics for the other two years and

beyond tha*, which were taken from the official records of the
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Commission and published in the New Mexico Oil and Gas Engineering
Committee Statistical Book, data which was compiled from the
Commission records.

0 Was there individual pressure data for each of these 33
wells for each of those three periods?

A Yes.

Q And that is available in the records of the Commission?

A Yes, sir. Now there might be a few wells in there that
would have three or four, maybe five points; but all of them would
have at least three points.

3 What is the required time for shutting in a well prior
to the taking of a deliverability pressure measurement?

A Seven days.

Q Is seven days ample time for all wells to ==

MR. HOWNELL: If the Commission please, that's a rule

of the Commission, and I for one hope that we can get through with

this. I ordinarily don't intervene in anybody, except my own wit-

ness, but that's the rule of the Commission, I assume by this that

the Commission considers it adequate, and for this question, it
seems to me it's utterly improper and extraneous to any issue in}
this case.

MR. KELLAHIN: 1It's a question of adequacy of the test,
for one purpose as contrasted to another. This has been used for
extrapolating a pressure decline curve, and that is one thing, in

determining a deliverability of a well,and using a pressure in the

b

-4
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formula is something different, The Commission's order has nothing

to do with the testimony of this witness.

MR. EVERETT: Could I suggest to counsel, ask him whethgr
he used the Commission figure for that seven-day period,in the
interest of saving time, which comes first,

MR. PORTER: Objection overruled.

Q (By Mr. Stockmar) ir. Cleveland, if a low deliverability
well is shut in for over seven days, will it reach its maximum shut-
in pressure during that period?

A On some of the wells it will. Some of the wells>it wonft,

3 Is it more likely to reach its shut«in pressure if it

is a high deliverability well?

A Yes, sir, that is correct.
3 Therefore ==
A Now the pressure that you are speaking of -- excuse me,

sir. The pressure that you are speaking of is that pressure which
is closest to the static reservoir pressure,

{ But there may be a difference in the validity of the
data as between low and high deliverability wells?

A As far as the accuracy of static shut«in pressures;
however, in the interpretation of this data, in a low deliverabilitly
well from the initial pressure to, say the point at the time when
the second, third, and fourth pressures are taken, this pressure

that you see after the first point or that initial point, the slope

in those later points is such,in my opinion, such that you can

i
2
S
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extrapolate those three points and arrive at about the same point
that you would at abandonment pressure, as you would by extrapolat-
ing those three points had it been allowed to shut in, or if the
well had been shut in and allowed to build up completely to a
static reservoir pressure,

] This assumes that the well was shut in for seven days
only during each period, is that correct, so that there is a come
parison that can be made?

A In the previous sense or the later sense of static
reservoir pressure, or the seven~day shut-in as it stands right
now?

Q The seven-day shut-in.

A Yes, that!s right.

Q If some low deliverability well happens to be shut in
for some extended period of time just prior to deliverability test,
then this would not be a fair comparison, is that correct?

A Well, sir, I believe as the rules are set up right now,
before the deliverability test is taken the well is tested for
about thirty days, is flowed for about thirty days. Now this has
been established by the Commission as a conditioning period, and
I would assume that their judgment is that it is adequate.

Q To change the scenery quite a bit, Mr. Cleveland, 1
think you've testified that one of the reasons that you favor the
large weighting of deliverability in the allocation formula is

because it is the one thing that's known about all of these wells

)
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that's precise. Was that not your statement?

A Well, it's the one factor which is, that has been
calculated or has been determined for each individual well, and 1
feel like that since this data is taken regularly on an annual
basis, that from time to time you are checking and rechecking your-
self as you go along on this factor.

Q That is what you did say?

A No, I didn't say it. I'm just saying it right now.

I'm explaining it to you.

Q I submit, Mr. Cleveland, that under the Commission's
spacing order that the acreage attributable to each producing well
is also known with great precision, is that correct?

A That's right. And it's also about the same for every

well in the field. This is why it's not particularly an important

factor.

Q It's equally precise as far as deliverability is con-
cerned?

A It's precise, If we have two apples and you have one

and I have one, and we want to split the two apples up, the only
logical approach is for you to take one apple and me take the
other one.

Q As Mr., Trueblood tried to say on the witness stand,
that's why we are here. I submit to you, Mr. Cleveland, that if
those two factors and those two alone, both of which seem to have

a direct relationship to reserves, are there, that we should have
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at least reached the fifty-fifty weighting'at this time, do you
agree or disagree?

A No, sir, I certainly don't.

Q Do you agree that the surféce acres does not bear a
direct relationship to the reserves?

A The size of the surface acres, as I have already stated,
is about 320 acres per well. Now then, the scenery that you have
on the surface over that 320 acres doesn't really count.

Q Well, is it fair to say that if we have a chart like
yours, with reserves here, acreage here, we start with zero --
our first point is 160 acres, our second point is 320, 480, and
640; and I say to you the reserves under a particular 320, accorde~
ing to your chart, average itwo billion cubic feet?

A Is that a welghted average or just an arithmetic average
from one end of the scale to the other? Is that what you are -=-

Q Why don't you give me the average reserves of these 33
wells and we'll use that. Will that have to be computed, Mr,
Cleveland?

A Yes, sir, I don't have it handy.

Q I thought you testified that tﬁe average deliverability
was 1240,

A Well, that's right.

Q Well, I submit to you, Mr. Cleveland, that if this chart
has any validity, that if you can find 1240 on the curve, the

average reserves of an average well will be directly beneath it,
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A Mr. Stockmar, the sense 1ln which you asked the question
was an average on an individual well basis. MNow the average re la-
tionshiv that 1 have shown through here, I would say that it is
reasonable to say then that the 1240 does compare with an average
of about two million.

3 Let's get back to my hypothetical chart here of acreage
versus reserves, Using your average two billion, I'll put that
at the 320 point. What should be the average reserves under a 160
tract, half of that, I submit, one billion?

A Yes, on a proportional basis, vyes.

Q So we'll put that point. What should be the reserves

in a 640-acre tract?

A Twice that amount. Now this is the amount of gas.

0 Should I connect those lines, will I have a nice straigh
line?

A In that sense you will, but you are working with one

individual well as an example. Now then, the reserves in propor-
tion to my curve here, if all cf the wells were producing in the
field on a 160-acre basis, or if all the wells were producing on
640 acres, then the relationship that you are télking about would
be true for the entire field. In other words, the =«.

Q Mr., Cleveland ==

MR. KELEHER: Let him finish.
A --.the 320, for an average of 1240, the reserve is two

billion. For 640, if it would drain 640, could be in preportion
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to that number and be twice that amount. Now then, this is pro-
vided that the drainage characteristics to that well bore over 640

acres will be in proportion to the data that is represented here

by this chart.

d (By Mr. Stockmar) I admit, Mr. Cleveland, that I am
engaging in some mathematical gymnastics, as I called it here.

I think you said that this might be valid as to a given well, this

kind of thinking.

A Wwell, I think it could be valid to the extent that you
are not looking at a large amount of area there; of course, as you
go from 16C and you have one well draining 160 acres, the chances
are you are going to be able to recover a slightly smaller frac~
tion of gas from that 160 acres, as compared to the fraction of ga+
that is recovered from 640 acres by that same well,

Now, from that standpoint, your curve wouldn't be

exactly correct,

{ But fairly --

A I can't say what there would be.

Q -- fairly good relationship, general relationship, would
you say’r

A well, it's just an arithmetic proportion.

3 For a given well only, or is it true of groups of wells?

I may have misunderstood you.

A No, I didn't say it, you did. It could be proportional,

I've already said it could be proportional,

Now the area that is
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involved, I couldn't say. 1 am saying a larger percentage of gas
could be recovered from the 160 acres;as you go out to the ranges
of 640, well, the overall fraction or percentage 6f the gas that
was there to start with would decrease as you go out. I think -;

Q Well, if we worked with all kinds of varying acreage
sizes and varyling reserves under them, we could make a scattering
of points, could we not?

A Well, to me it wouldn't mean anything. What would it

mean?

Q Well, it would show that there's a very definite rela-

tionship between acreage and deliverability or acreage and reserveg.
If we are able to determine, as you have many times here, that thi
particular well has these reserves and it drains this many acres,
some more, some less than 320, we can get a scattering of points,
can we not? Can we not draw just the kind of a line that you have
drawn on Exhibit 77

A Mr, Stockmar, we have, in approaching a problem like
this, we have to stay in the realm of all reason. Now in my opinidn,
such a thing like that in a field here where I've already indicated
to you that we've only got a few wells which are not exactly 320,
and they fall some below that and some above that, so this is not
the major problem that we're concerned with here.

G Then you are assuming that each well will drain its 320

acres and no more and no less, is that correct?

A This drainage area I think is a pretty reasonable spaciﬁg
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assignment, and apparently the Commission has assigned this acreag%
to the well or to the field, and I'm just saying that I don't have
any reason to quarrel with it. In my opinion, I think that 320
acres will be or is the maximum unit that could be assigned.

Q Does a spacing order protect the operator's general
drainage?

A Well, sir, as tied in with the present proration formula
it certainly does.

Q Yes, Yes. Does a spacing order standing by itself,
is that any measure of the amount of gas that might be produced
through a particular well? Because the Commission says that 320
acres is the proper spacing unit, how does an individual well know
that it must drain only that and no more?

A Well --

Q Is it not necessary to implement a spacing order with
a proper allocation formula?

A Well, the spacing order itself, by the mere fact of

having the spacing order, the Commission has from an acreage stand-

point made that step which will prevent the violation of correlati
rights.. Now then, if it were not, if it were, if they had a rando
spacing out there and you had one well assigned 320 acres, the oth
well assigned 160 acres, then there, that is an instance where the
rule of capture point that you have made would certainly be appli-
cable. Now then, this is not the case. The spacing is 320 acres

and by far a large majority of the wells are on 320 acres.,

2
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Q If spacing orders alone will protect correlative rightsL
why do we need allocation formulas at all?

A Because under those, under that acreage which I'm
saying for all practical purposes 1s constant here, under those
320-acre units you don't have the same reservoir characteristics,
the same amount of gas in place, the same recoverable reserves.
Now then, I mean that to me should be, should answer the question.

Q I think I will ask one more time, Mr. Cleveland, is it
possible that a high deliverability well wlll drain gas from an
area larger than 320 acres?

A Are you asking will it --

Q Yes., Will any high deliverability well drain gas from
more than 320 acres?

A viell, sir, I've already stated that I think 320 acres
is an appropriate spacing unit.

G Yes, sir, you have,.

A Now that in itself should answer the question that a
large deliverability well is draining its 320 acres. Now, I have
right here with me, I have no more definite proof that a large
deliverability well will be draining more than 320 acres,than I
have a low deliverabllity well would drain less than 320 acres;
but I'm saying that the Commission has considered data and appar-
ently testimony, and has assigned 320 acres to this fleld, and
for me, I'm saying that it looks like a good assignment.

o Mr. Cleveland, indulge in one hypothetical thing with
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me. Suppose that one operator -~ let'!s make it Consolidated, that
would be more fun -- drilled one well right im the middle of this
big red patch, and no other wells were drilled, would that well
in the course of time drain more than 320 acres?

A Now the course of time that you are speaking of here,

just any length of time; it would certainly take, I think, a rela-

FARMINGTON, N, M
PHONE 325-1182

tively large period of time for it to do that.

) Let's start with an infinite amount of time. Would it
drain more than 320 acres then?

A For an infinite length of time?

Q Might drain the whole reservoir, in a sense?

A That's right. I think it would be a mighty long time.

MR. PORTER: I was hoping you would qualify that.

Q (By Mr. Stockmar) It is a high capacity well because
jt's right there in the high deliverability part of the field.
Let's give it ten years., Will it drain more than 320 acres? Will
gas from outside a 320-acre circle move across the edge of that
circle?

A In ten years?

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M.

Yes, sir.

j»]

A Nobody can answer that question definitely.

PHONE 243.6691

"] Will there be -=-
A Unless you can consider all the factors and calculate
through radial flow calculations or at least have a better esti-

mate than just the facts that you have presented here, I can't
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say yes or no.

Q You have a strong background in connection with this
field and its information. Do you have any opinion without looking
at specific factors for this well?

A I would say that within ten years -- Mr., Stockmar, re-
phrase your question and let me get my train of thought back here,
if you would please?

Q Consolidated Oil and Gas drills a Basin-Dakota well
right in the heart of the ~- I've forgotten what it is called, but
in the very high deliverability area; is the only operator to do
so. It produces without restriction from that well for a period
of ten years. Will it or will it not, will that production cause
gas to flow from outside of a 320-acre circle around the well into
that 320-acre circle?

A What size well is it? Would it be considered a very
high deliverability?

MR. KELEHER: If the Commission please, I believe we're

wandering far afield on this hypothetical question. There's no

testimony before this Commission on such a well. We object to that

line of questioning.

Q (By Mr. Stockmar) I gather that your answer is that yo;

do not know?

A Yes, sir, it is impossible to know; I mean, to give you

a specific answer.

MR. STOCKMAR: Gentlemen of the Commission, that termi-

oor
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nates my examination of this wltness.

MR. PORTER: Does anyone else have a question?

Ml. STOCKMAR: I would like the record to show whether
or not the objection is sustained or overruled,

MR. PORTER: Have you changed your line of questioning,
or did you just terminate your questioning? I didn't hear the
last question that you asked after the objection was lodged. Did
you ask another question after that time?

MR. STOCKMAR: No, sir.

MR. PORTER: The Commission will sustain the objection.

MR. KELLAHIN: If the Commission please, may 1 examine
the witness?

MR. PORTER: Yes, sir.

BY MR. KELLAHIN:

Q Mr., Cleveland, to get back to the issue which was just
dropped, earlier on cross examination by Mr, Stockmar, you very
readily said that there was more chance that a well would drain
less than 320 acres than more. Do you recall that testimony?

A Yes, sir, 1 think thatt*s a fair statement.

2 And yet you say 320-acre spacing is good spacing.

A Well, your next proration unit would be logically 160
acres, and certainly I think 160 acres would be drained. Now
then, 1'm saying that 320 acres is the largest proration unit that
I think is valid for this field. I think if it were on 640 acres,

I think it would be a mistake.
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(. You gave as your Judgment that one well would have more
chance of draining less than 320 than more. Will you give us your
judgment as to whether a well in the Basin-Dakota Pool can drain
in excess of 320 acres?

#R. KZLEHER: May it please the Commission --

e PCATER: Just a minute, Mr. Keleher. I didn't hear
that. I was in ccnference with Mr. Walker. What was that ques-
tion?

R KELLAHIN: The question was that the witness testi-
fied that in his opinion there's more chance that one well will
drain less than 320 acres. My question is, in his judgment, based
on the same factor, is there a chance that che well will drain
more than 320 acres in this Fool?

M. KELEHER: We object to the question on the ground
this is not a spacing hearing. It is incompetent, irrelevant,
and immaterial.

Me. KELLAHIN: If the Commissicn please, the question
pertains to the extrapolation of a productlon decline curve, which
is a factor in this case.

FMRe PCKTER: The objection is overruled, and we would
like the witness to answer the question if he can.

MR, KELEHER: An exception to it.

If I understood your question correctly, you asked me
if there is a chance, and there certalnly is a chance. 1 have

already stated before that there was more of a chance for less than
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320 acres to be drained by one well. Now certainly there is a |
chance that a well can drain more than 320 acres.

o “#ell, actually it would be your testimony, would it
not, Ir. Cleveland, *that you don't know in each instance whether
a well is draining more or less than 320, do you?

A To actually pick out an individual well?

= I'm asking you, isn't --

A Just to look at an individual well -- no, you can't say
that.

8] You just don't know, do you, and nobody else knows, do
they?

A

A That's right, but we all have opinions and I have alreaf
stated my opinion,

2 &ow.again, just to be sure we're all talking about the
same thing, Mr, Cleveland, what is your definition of reserves?

A My definition of reserve is a remaining reserve. When
I refer to initial reserve, this means the amount of gas that was
there to start with,

3 Now you say the amount of gas that was there, the
amount of gas that was where?

A That was under the well, or that is applicable to the
320 acres. |

Q2 In other words, you are saying the reserves you are

talking about initially are the reserves under a 320-acre tract

iy

dedicated to a producing well?
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A The initial reserves, that's what I'm referring to now.
As far as any exhibit is concerned, I am talking about remaining
reserves that are to be recovered from the date that the 1961
deliverability was measured.

Q Now we have two kinds of reserves, don't we? Let's
get back, what are the initial reserves you are talking about?

A The initial reserve is the amount of gas that can be
recovered from that well down to an economic limit,prior to the
time that well has produced any gas.

Q That is without any regard to the area dedicated to the
well, is that correct?

A Well, when I speak of initial reserves, I speak of the
reserves or initial reserve or the remaining reserve that is appli-
cable tc that 320 acres. I have already stated it.

Q That's what I have been trying to get you to state. 1
didn't know you had stated it, I am sorry.

A I had said that tﬁese are the reserves applicable to
320 acres.

Q Applicable to the 320, does that mean they are under~
lying the 320 acres we are talking about, when you say applicable,
are you talking about something else?

A No, I'm saying that te the best of our ability, best of
our knowledge, these reserves are lying under that 320 acres. Thosr
reserves -- the principle of drainage of that area to the well bore

will be in a circular fashion. It certainly wouldn't be a square.

"’"‘E
-
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Q I understand that, Mr. Cleveland, but what you are
talking about then is the reservesvthe Commission is empowered to
allocate, which are the reserves underlying the tract dedicated to
the well. Are we agreed on that?

A Yes, sir, that's right.

Q Now, you say that deliverability is directly proportiona
to these recoverable gas reserves, I believe you qualified it by
saying that?

A Remaining recoverable.

Q But you are still talking about the remaining recover-
able reserves under this single tract we are talking about?

A That's right.

Q You said, I believe, and if I misunderstood you would
you correct me, that deliverability qgives weight to unknown reser-
voir factors which aren't available to you, such as the porosity,
permeability, water saturation, and other factors. Did you say
that?

A Yes, sir, that's right.

Q Would you tell me how deliverability is related to
porosity?

A Well, the deliverabllity, as far as an actual mathemat-
ical relationship, I played around with it a little bit, enough in
my own mind to feel confident, but the deliverability as correlated
to the remaining reserves which I have shown here is the proof in

my own mind that deliverability is a function of all these factors.
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Now then, it may not be a single parameter porosity, but I feel
like i*'s a combination of porosity, water saturation, thickness,
all of thes=s factors which have to be combined together which
actually define the amount of gas that is there; and, of course,
permeability gives you some indication of that amount which can

be recoverable, or the percentage that could be recovered.

2 Are you familiar with the work of Morris Muscat?

A Yes, sir,.

" is he a respected and well recognized engineer?

A Yes, sir,

7 Are you familiar with his work on the radial flow formu]

A Yes, sir.

] Does he use anything other than permeability as a rock
characteristic in that formula?

A He always uses thickness.

) Is that a rock characteristic?

A That's, I think, ordinarily accepted as one of those
characteristics which defines how much of a reservoir you've got
there.

" That contributes to the amount of permeability available

does it not?

A Yes, sir.
™ That's the reason it's included, is it not?
A Yes, sir.

a7

{Q It has nothing to do with porosity, does it?
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- to, sir. There's no porosity function in that relation,
However, T think that he has also done some work, maybe not, I can!
recall exactly who has done this particular work, but they have
done a considerable amount of research on correlation of porosity

and permeability. Now then, I can't recall this equation just real

readily.
Did you say who did the work?
A What?
- 2id you say who did this work?
A No, sir, I was trying to think., I can't recall exactly

It can be found in the text of Petroleum Reservoir Engineering by
Amicks, Bass, and Whiting, which is a text which was published

last year or the year before that. This work on the correlation o]

porosity and permeability has been a continuing thing for some time.

They have tried to relate porosity and permeability through the
porosity constant, which is, in simple words, just a manner in
which the little capillary weaves in and out through the rock, if
that is adequate enough.

Q Have you applied that information to your study of this
reservoir?

A No,
ly not in this graph, but that type of thing has contributed to
my analysis and my --

7 Actually, as of --

A -- It has contributed to my thoughts in my effort to

t

f

sir, but that type of thing has contributed, certaip-
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delve back into a mathematical reason for this thing.,

-~

) Admitting that this work is under way, actually, today,
it is rather generalized,is it not? You can't come up with a pre-

cise formula?

i No, sir, I haven't been able to develop a precise formula.
f :
I have been doing some work on it, and I may not ever be able to

FARMINGTON, N, M
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develeop it, I don't know, but it is an interesting thing and it
has been enough so far to at least lend a considerable amount of
confidence toc me in my feeling that deliverability is proportional
to remaining reserves.

& MHow to get to these pressure production curves that
you've used, was it my understanding that you had not less than

three shut-in pressures on any one well, and scme of them more?

A Some of them could be more, yes.
Q But you did have a minimum of three, did you not
A I'm fairly certain in every case I did. In other words,

I selected those wells for that very reason, so that they would haye
at least three.

» I don't want to belabor the point, which is already

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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covered somewhat by Mr. Stockmar, but is a single pressure point

on a seven-day shut-in an accurate measure of the reservoir pressuge?
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I assume you extrapolated that down to the reservoir pressure?
A 1s it an accurate measure of the reservoir pregsure?
Yes, sir, on a seven=day shut-in,

& Well, of course, this would depend upon how severe or
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(from one time period to the next is taken under the same conditions}

how low vour permeablility or your flow capacity %o vour well is,
I'd say, as I answered before, that in some cases it would be ade-
quaté; other cases it wouldn't. However, the seven-day shut-in
period has been established by the Commission, and the fact that
it is consistent, it is a consistent measurement, it is a rule
that's followed each time and they have a thirty-day flow period
to condition a well, 1 feel that it allows the pressure points that
are taken on that well to be extrapolated to an economic limit and
determine the ultimate recoverable resesrves.

How then, the actual static reservoir pressure in a lot
of cases, you are not looking at actual static reserveir pressure.
First of all, you are taking the pressure from surface, which

should be corrected down to reservoir pressure, but if each pressure

then an extrapolation of this data should be adequate.

Q Well, actually -«

A And you should arrive at the same point as if you were
to allow this well to be shut in from now until doom's day to make
certain you have a real good static reservoir pressure. The slope
of those pressure points would not be the same, but they would
arrive at the same end point.

o You couldn't actually make an extrapolation of that
curve without knowing the characteristics of the pressure times
buildup curve, could you?

A An extrapolation of the pressure cumulative data?
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Yes, sir,

A 1 don't see why I couldn't. It has been pretty well
established in the tex* and everything that the pressure volume
relationship indeed, with a gas reservoir, will be essentially a
straight line, except when you are dealing with pressures say over
2,000 pounds; and then you have a cas compressibility problem therq
which, in order to achieve a straight line through these points,
you have to take into consideration gas compressibility.

Now then, in the lower ranges of pressure that we're
dealing with here, it's ordinarily accepted, I think, that you do
not have to correct this pressure for gas compressibility, and
therefore vou can censider a straight line extrapolation through
these data points is a reasonable approach and is an acceptable
mefhod of determining gas reserves.

o Well, that would be admitted, of course, if your pressup
were right in the first instance, but without the buildup time on
the pressure, how do you know your pressure is right?

A Well, you may find some relationship there to quarrel
with, but I think generally it's accepted that you can extrapolate

these pressure points,

2 Cn ons pressure?

A No, no.

“ What pressures are you using to extrapolate then?
A Cn the two pressure points.

i They are a year apart, aren't they?

e
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Yihat?

e

Aren't they a year apart, or how long?

A They're a year apart.

> That doasn't give you any buildup time, then, does it?

A Well, the buildup time that you have is a seven-day
buildup in each case, each year.

% Ono you have any knowledge of any liquids in the hole
in the Basin-Dakota reservoir which would affect those pressures?

A Tha liquid content of the gas vary over the field, it
does vary; the extremes I don't think are too severe. You do
have distillate production in, I would say, a majority of the
wells., Now there are other wells where you do not have liquid
production,

4 Jid you take that factor into consideration on your
pressure decline curves?

A e, sir, this would be another one of those factors
whicr 1 think cculd be considered very similar or analogous to
the time of buildup and conditioning before the well is shut in
and zverything.

it could have a very profound effect on your reserve
calculation, couldn't it?

B Mo, sir, if the well is continuing to produce at the
same liquid ccntent ratio for these peints, then you are extrapo-
lating consistent data, you ar2 not jumping from one point to the

next.
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Q Maybe you don't understand me. I'm talking about
liquid in the hole at the time the test is made. I'm not talking
about your production.

A ¥2ll, I think it would be pos:sible to have liquid in
your hole, but here again you are flowing this well and conditiond
ing this well for thirty days prior to the time that well is shut
in. Now then,if--this well is more than likely producing at the
same liquid rétio; consequently, with the conditions existing
prior to the test being the same, prior to each pressure measure-
ment, then I'm saying that the liquid that you may have in the
hole is consistent with all the other points and you are extrapo-
lating on consistent points,

& That's your interpretation of it?

A Well, that's my feeling. Now I don't have any definite
proof to back it up, but it's my understanding that over the
field in general that you don't have much of a problem in this
regard. There's not a terrific amount of difference between the
shut-in tubing pressure and the bottom hole pressure. Certainly
you inight have some liquid down there because I think the majority
of the wells do produce liquid, and they might vary from well to
well; but the conditions for *this well, the conditions under which
the praessure measurement is taken, they're the same each time.

2 tell, now, will the liquids vary in direct proportion
to the reserves in place under the tract dedicated to the well;

I'11 say the gas reserves?
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A Well, no, sir, I don't think you can say that entirely
for one reason,

o Well, would they vary in direct proportion to the
deliverability of the well?

A No, I don't think you can say that, either, because vou

FARMINGTON, N, M
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are dealing with a reservoir herg that I don't really feel -
well, it's, you've goi so many drastic changes across that fleld.

J Yet, Mr. Cleveland, they will affect your reserve
calculation, based on a pressure production decline curve, won't
they?

A With the liquid in the hole you are always subject to a
certain amount of air, but if your measurements, the conditions
prior to each measurement are consistent each time, then your air
is not cunulative.

G Your air would not be cumulative to any single individudl
well, but putting wells on the comparative basis,from one well to
the next, it would affect it, would it not?

A No, I don't think so, because if that liquid were not

in the hole and you had exactly the static reservoir pressure that

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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exists out there, and you let it shut in just a real long time
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and you got a pressure decline like that, now then, for some
reascn ¢r other, because of liquids in the hole each time that you
take this pressure measurement, or because of insufficient shut-

in time, insufficient buildup time, the points after your initial

measurement or after you initially complete the well and it has
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flowed some, those points will drop down. If you will use your
imagination here, that this is another statistic.extrapolating up
here, and it represents another static reservoir pressure, then
this is the true curve, This is the one that you would really
like %o have.

We are not that fortunate. We don't have but this othey
curve up here; the lower one has been subject to perhaps an ine
suf ficient amount of shut-in time, if the seven days is not
adequate. Also it might have certain liquid in the hole, but
then I think it's logical to say that you can expect that this
curve will decline in a straight line fashion to about the same
point that you would have arrived at out here if you had been abl#
to extrapolate a true static reservoir pressure and actually had
a bottom hole pressure bomb in the hole and measured what the
pressure was.,

Q You didn't have any pressure bombs in any of these
holes, did you?

A No, sir, I didn't.

- Mr. Cleveland, what does a production pressure decline
Curve measure --

A Pressure production decline curve -«

VQ ~- if extrapolated on the basis of your Exhibit No. 7?

A Yes.

2 What were you measuring there?

A Well, I was determining to the best of my ability, and
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based on the engineering background that I have, I was measuring
the recoverable reserves that could be expected from this well.

Q Now the recoverable reserves are the reserves that woulT
reach that well bore, are they not?

A The reserves that would reach that well bore over an
economic period of time, the end of which would be your economic
rate of flow.

Q That has no regard to the area from which the gas came,
does it?

A Well, sir, if there was just one well out there produci&g,
Itd say it wouldn't have any. In other words, the entire reser-
voir would be in a direction, would be flowing in a direction of
that one well bore. However, in our development pattern 6ut therd
where every well is on 320-acre spacing, then the pressure wave
as it reaches out there so far, and the fact that each of the
wells has been given 320 acres, when the pressure wave reaches the
mid-way point between that well and the next well, then you aren'y
looking at reserves in that particular well bore, that is coming
from beyond this 320 acres,

Q Mr., Cleveland, assume we have a six million well directly
offset by a hundred thousand well; isn't the chance that a six
million well is going to reach that pressure point well inside thé
tract of the one hundred thousand well?

A Well, I rather doubt it because under this six thousand

well you have a considerably larger amount of reserve,
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3 I'm talking about the six million well, of which we havl

one up there.

A Yes, 1 am sure we can find one,
0 Vie have a thirty million well up there, don't we?
A Yeos .

W Do you think there's any tract in this pool that has
180 times the reserves of any other tract? Do you believe that?

A Mr. Kellahin, I think you can pick out in a field this
large which encompasses 183,000 acres and some 572 wells, you can
certainly pick out certain wells which they may seem to be freaks
to you., This doesn't say that it's been disproven that those wel]
do not have a proportional amount of reserves.

Q You didn't answer my question., Would you please answer
it? Do you believe that reserves are in proportion to deliver-

ability on those two wells?

A Yes, I do. I have no reason to doubt it.
” You do believe it?
A I have just stated to you that on the evidence I have

right here, my opinion is certainly that the well is,or does have
a large reserve,

MR, KELLAHIN: That's all the questions I have.

MR. PORTER: Does anyone else have a question of this
witness?

MR. MORRIS: Yes, sir,

MR, POHTER: Mr. Morris.

L s
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MR. KELEHER: May the Commission at this time accept
the qualifications of Mr. Cleveland? Nobody seems to have ob-
jected.

MR. PORTER: His qualifications were noted at the be-
ginning and his qualifications will be accepted.

MR. KELEHER: At this time I would like to introduce
Pubco's Exhibits 6 and 7 and offer them in evidence.

MRi. PORTER: Without objection the exhibits will be
admitted.

MR. KELLAHIN: I would like to make an objection, for
the record, to the admission of Exhibit 7, for the reason that
the basic underlying information from which the exhibit was made
has been denied to us.

MR. KELEHER: To which Pubco states that the basic
information from which the witness prepared that exhibit is the
official records of this Commission and available to counsel and
his assistants.

MR. PORTERt: The exhibit will be admitted to the record

MR. KELLAHIN: Exception.

MR. PORTER: You take exception to the Commission's
action on that ruling?

MR. KELLAHIN: Yes, sir.

MR. STOCKMAR: I would like to ask three quick question
and then ask for a recess.

MR, MOMRIS: I will defer to Mr. Stockmar.

Y
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BY MR. STOCKMAR:

G I believe you stated that a great deal of your belief,
or that your belief was greafly encouraged by the work that Bass
and somebody had done, that you read recently?

A No, sir, I haven't read it recently.

> Or that you have read?

FARMINGTON, N, M
PHONE 325-1182

A Yes, sir.

Q You did say that?

A Yes. Let me correct that. I said that the work of men
who have worked on this porosity-permeability problem or correla-
tion was published in this text by Amicks, Bass and Whiting last
year, year before last. I think it was 1960, Those men did not
do the werk themselves, but it was reported in that text, and
that's where I became acquainted with it.

) Would their opinions be influential on your thinking,
the opinions of somebody, Bass and somebody?

A No, they didn't say anything on the -- they certainly
didn't say anything about deliverability as to whether it was

related to reserves or not. Most of these things you have to
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consider --

Q Is the Bass --

PHONE 243.6691

A You have to consider the relationship that they demon-
strate and determine what value they have to your particular work.

W Is the Mr, Bass that we have been referring to Mr.

Daniel Bass of Texas A & M Petroleum Production Department?

e
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A Yes, sir, that's right.
M. STOCKEMAR: I defer to Mr, Morris.
Mit. PORTER: Mr. Morris.

BY Mi. MORKIS:
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4 Mr, Cleveland, I believe you stated at the beginning of
your direct testimony some time ago that the 25 percent acreage
factor that's presently inciuded in the allocation formula allows
production well above an economic rate, and that in itself pro-
vides an adequate minimum allowable, is that correct?

A Yes, sir, that's the way I feel about it,

4 And according to your calculations, that 25 percent
acreage factor at the present time provides in itself 2227 MCF
per month of gas.

A Yes, sir. This is based on an overall monthly, or
monthly average; in other words, based upon a prediction of annua]
nominations of 56,650,000 MCF, which was approximately the amount
of nominations that we had for the year of 1961, Now it may, it
may be more. I don't know.

9] I believe you further stated that that would be some
1462 #CF per month over what you would consider to be reasonable
operating expenses, is that correct?

A Yes, sir, approximately.

3 By a process of simple subtraction, 1462 from 2227, you
arrive at the figure of 765 MCF per month, which I assume by

your statement you must consider to provide minimum, a suffi-
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cient amount of revenue to cover minimum operating expenses?
A Yes, that's true. Yes, sir.
" Looking at that 765 MCF per month, what sort of a calcus+

lation did you run through to see how much monthly income that
would provide for a well for operating costs? How much was the

value of the gas that you used in your computation? How much

FARMINGTON, N, M
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royalty did you take into consideration; how much in well costs did
you consider, I mean in operating costs?

A All right, the operating costs that I used was based
upon Fubeo's experience. Ve have nine wells in the field, but we
have only five there that had been produced for at least a year
and which I felt like would give me a better idea of what our
operating costs are. That average was $1,130.00 per year, or about
$94,00 per month per well., The gas value which I have used is
thirtean cents per MCF, and I have considered a value for distil-
late of about $2.50 per barrel after trucking.

9! How much of that would you attribute to each MCF of gas?

A Well, my actual calculations show here 1.65 cents, but

I have just used two cents to vound it off, The royalty that 1

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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have used is 12 1/2 percent, and productlon taxes of six percent,

considered in the six percent production taxes is the State's iwo
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percent school tax, two and one-half percent severance tax, and
fourteen-hundredﬁhs of one percent conservation tax, for a total
of 4.64 percent, plus 1.36 percent for ad valorem tax on the pro-

duction, which is the rate established for last year and changes
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about every September lst, I think somewhere along there, for a
total of six percent production taxes.

There is another tax which I have not included in this
six percent; however, I felt like that sixX percent would be
applicable,and that would be a two percent tax on liquids which
are sold outside the State of New Mexicc,‘but I haven't included
those.

> Using those figures, then, you arrived at the basic
figure of 765 MCF per month to just cover those expenses?

A Yes, sir, that's correct. That would be considered the
normal operating expense. This expense also covers ad valorem
tax which is paid on the equipment at the well.

2 Now, in order to keep a well on the line, certainly I
think you would agree that an operator would have to have some-
thing in excess of that 765 MCF in order to get reasonable profit.
In your duties, do you make recommendation to your company con=-
cerning the point where a well is no longer economical?

A Yes, sir.

2 What would that point be in terms of something above
765 ICF per month?

A We'd still be producing the well if it was producing
anything over this 765 MCF per month, I mean, this is your econ=-
omic limit., Anything above that is a profit, and since it is in
excess of the economic limit -~ by some standards it might not be

considered reasonable enough, but I am saying that as far as we

X
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are concerned we'd still be producing it and trying to get the
last drep out of it if we could, down to the point where it was
costing you money.

W Does Fubco have any wells that are presently producing
with an allowable of between 76% and, say, 2,000 or 2,500 MCF per
month? |

A No, sir, I believe that in every case of our wells we
are above that. The average deliverability of our wells is about
1720 &CF per day. So I think you'd find that the monthly allow-
able thare would fall considerably above this economic rate that
I have shown you here. Now from a month to month basis and during
the summer months, when you have a relatively small demand,
admittedly our wells will come closer to this rate. However, in
the real fat months of January, February, March, and December,

I think those would be the heavier months, we have been able to
stack up a considerable profit during those months because the
rate has been higher. 1l've tried to apply this to overall annual
basis.

W i believe you testified that if drilling continues at
the present rate, we will probably have something in the order of
700 wells in the pool by the end of 1962; and that absent any
increase in the market the 25 percent acreage factor would provid?
an allowable of something in the neighborhood of 1585 Mlr per
month, on an average, is that correct?

A No, sir, not in its entirety. 1 said that a projection
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of additional wells to about 745 participating wells, instead
of 700,
” 7457

A Yes, sir. In, oh, say the period 1963 to '64, extra-

polation of the number of wells that we're going to have out therg¢

is, it's difficult to do. We just can't predict what the opera-
tors are going to do, but based upon the trend which has been
established since the time of first drilling out there, I've
estimated that we would have 745 participating wells by 1963 to
1964.

& Mr. Cleveland, if wells continue to be drilled in the

Basin-Dakota Pool, and if there is no increase in the market demand,

both of which I believe are fairly logical assumptions for the nej
few years, we'll eventually arrive at some point where without a
minimum allowable, wells will fall below your point of 765 MCF pej
month; would that be correct? <Can you give me é yes or no answer

A Well, certainly this is true.

Q And if a well falls below the point at which it is econy
omic, it may still have recoverable reserves in the ground avail-

able to it, is that not correct?

A Yes, sir, at that time we would have to take steps in

[t

order to alleviate the problem, but this is some time in the future.

& But that would cause what we might refer to as prematuré

abandcnment, if that point ever were reached?

A Yes, sir.
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MR, MORRIS: Thank you.

HR. PORTER: Anyone alse have a question of the witness?

MR. KELEHER: If there are no further questions of this
witness, I wonder if he could be excused permanently. Mr,
Cleveland has an important engagement in Texas. I would like to

have him axcused,

FARMINGTON, N, M
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¥R. PORTER: The witness may be excused.

(Witness excused.)
MR. PORTER: We will take a ten minute recass.
{Whereupon, a short recess was taken.)
¥, PORTER: The hearing will come.to order,

(Whereupon, E1 Paso's Exhibit
1 marked for identification.)

MR. PORTER: The Commission will recognize lir. Howell.

Befors we go ahead with *this witress, I want to announce first,

ir. Yowall, that there

£

111 be a night session, We will break
this on2 ¢ff around 5:00 or 5:30, wherever we can reach a break-

ing poin*, and come back at 7:00 o'clock.

DEARNLEY-MEIER REPORTING SERVICE, Inc.

. WCOWELL:  Ye have one witness, Mr, Rainey, who has
i
Z9 been sworn,
W
2w
g~ DAVID H. BAINEY
u
ol
1 calls? as =z witness, having beep first duly swnrn on oath, testi-

fied =28 follows:

DIRECT ZXAMINATIONM

BY MP. CRUWELL

Y A

(23

= i1l you please state for the record your name, by whom




129

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M,

FARMINGTON, N, M,

PHONE 325.1182

PHONE 243.6691

PAGE /7(77

employed, and in what capacity?

A 1 am David H, Rainey. I am employed by El Paso Natural
Gas Company as an administrati;e assistant in the Proration
Department,

2 Is your professional education and your qualifications
a matter of record with the New Mexico Commission?

A Yes, sir,

MR. HOWELL: I will ask if Mr. Rainey is acceptable to
the Commission as an expert witness?

MR, PORTER: Yes, sir, he is.

Q (By Mr. Howell) In your position with El Paso Natural
Gas Company, will you please tell the Commission what studies havd
been conducted under your general supervision relating to the
Basin-=Dakota Pool?

A Yes, sir. Our Reservoir Department, when this hearing
was called, has made a detailed study of the reserves and deliverd
abilities, particularly reserves, of the wells in the Basin-Dakota
Gas Pool on which we had both logs to determine net effective pay,
and deliverability data.

I might add at this point that this was a part of a
continuing and continuous study that our Reservoir Department
makes, and was not done solely for the purpose of this hearing.
In other words, the data has been gathered over a long period of

time,

We determined that we had both log information and could
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consequently calculate reserves, and had deliverability data on
457 wells in the Basin-Dakota Gas Pooliat the time we cut off
there were approximately 550 wells in the pool. In making that
determination we did exactly the same thing that was done at the
October, 1960 hearing in which we presented an exhibit using the
same data on 160 wells, which is what we had data on at that time.
For the convenience of the Commission and other parties interested
we have duplicated that curve on El Paso's Exhibit 1. The only
difference being that because the range of this study did not
go as high in reserve data as the range on the study in 1960, we
left off that one odd well over there on the end that so much was
made of Wednesday, I think. Those are the studies that have been
made, specifically, Now I can go into a discussion of that exhibift
or we can take another point. |

Q I wish you would go ahead and discuss the core data that
was available, and the manner in which the core data was used.

A All right. Our reservoir people had approximately 65
to 68 core analyses from various Dakota wells scattered over the
San Juan Basin area. Upon the basis of the comparison and corre-
lation of that core analyses, those core analyses to well logs
associated with them, they then made determination based on corre-
lation then of other well logs with those upon which we had core
data, to determine a net effective pay pick on every well in which
as I say, we had a log and corresponding deliverability informa-

tion,
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Then as a part of this continuing study of Dakota re-
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serves,they had compiled and revised periodically parameters of
porosity, interstitial water, pressure, temperature, gas gravity,
and various other things that go into the makeup of calculation

of reserves; and had compiled that on an average per township -=-

FARMINGTON, N, M
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in other words, we did not calculate reserves in this study on
the basis of any average factors for the Basin-Dakota Pool as a
whole. It was done on an average for each township.

Those parameters, there has been much discussion about
the variation there. OCur figures indicate that the porosity varigs
from approximately six percent up to something slightly in excess
of 15 percent., I might add at this point that our reservoir people
arbitrarily use six percent porosity as a cutoff point, just as
Pubco's people do, not because Pubco's people did but just coinci-
dentally.

we found that the residual gas percentage =-- and I'm
using that term rather than interstitial water percentage, becausq
in cases where we are attempting to determine gas ieservoirs, thexne

may have been some liquid hydrocarbons in the reservoir, and we

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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lumped that percentage, that is,residual oil saturation, we lumped

that with the interstitial water percentage; consequently, we camg
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up with what we call a residual gas saturation which varied from
about 77 percent down to 49 percent,
The pressures that we encountered, bottom hole pressures

and as near as we could determine, initial bottom hole pressures,
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in the various townships varied from 2200 pounds up to about 3400
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pounds. The temperature varled from around 140 to 150 degrees
up to over 200 degrees in some townships.
i Did you discuss permeability?

A Permeabllity does not come into a calculation of re-

FARMINGTON, N, M
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serves, Of course, it is a factor in a parameter in the determing=
tion of deliverability. Gas gravity varied from, oh, around six
and a half percent up to around seven and a half percent. It was
falrly constant -= I don't mean percent, I mean .65 to .75, excusg
me .
I believe those are all the parameters that were used.

In this study here, for purposes of this graph which is Exhibit 14
we arbitrarily assigned 320 acres to every well, recognizing that
there are some wells that vary somewhat from that, but for pur-
poses of this study, rather than attempting to delve into individual
well acreage, we assigned 320 arbitrarily.

! Mr. Ralney, did you establish, as I understand, for each
township consisting of 36 sections an average, based upon the

available core information in that area?
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i Yes, sir. Now it will be recognized quite immediately
that we did not necessarily have cores for every township., If
we didn't, if we had cores surrounding a particular township, we
probably took averages of the surrounding cores for that township.
It*s a much more accurate means of determining an average than

attempting to take a fileld-wide average. The point I wanted to
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make, that we varied the reservoir parameters in these calcnlatié}s
on a township basis.

G For example, to illustrate the difference, let's look
up here at the extreme northwest portion up in Township -- let's
say 31 North, 13 West.

A Yes, sir.

8] Would you compare the factors here at this extreme edge
of the pool with the factors which were used in an area such as
has been described as the Angel Peak area, which I think has been
testified as being the best area in the pool?

A All right. According to our reservoir parameters, ale-
though the Angel Peak area is tho best area because it's one of
the thickest areas, it does not necessarily conform in the calcue
lations that we arrived at on the basis of MCF per acre foot, which
is the factor that we used before determining net pay to calculatﬂ
reserves. It is not the best reserve area. Nevertheless, as an
example, the porosity that we used in the firgt township mentioned
31, 13 «-

q That's the extreme northwest portion?

A Yes, sir. -~ was B.3 percent, which incidentally is
approximately the field average. 5l percent interstitial water,
and residual oil saturation, which means there was a 49 percent
residual gas saturationi seven-tenths gas gravity: 152 degrees
bottom hole temperature; origlnal bettom hole pressure of 2457;

and the factor of CF per acre foot is 246.5,
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Now in say 28 and 10, the Angel Peak area, the porosity
was essentially the same 8,2 percent; however, the residual gas
saturation was 6%.3 percent; gas gravity was .76; bottom hole
temperature, 142; bottom hole pressure, 2545%; which givés us an
average MCF per acre foot of 365.1, which is approximately %0
percent more in that area per MCF per acre foot than you find
in this extreme northwest area.

The variation in the actual MCF per acre foot factoxr
which we arrived at varies as low as}ZDl MCF per acre foot up in
the Reosa Unit Area, which is up in about 32 and 5 =

U Over in the extreme northeast portion?

A Yes. == to a high which incidentally was based on a
specific core in the 23, 5 area, which is the big red area to
the east edge of the map, in which the high was 537.7 MCF per
acre foot. Let me say at the outset, I did not specifically calcy-
late these factors. They were done by our Reservolr Department
and furnished to me for purposes of discussing at this hearing
today, but they are continually being revised and are continually
kept up to date as we obtain new information, new cores, and new
logs and what have you in regard to the Dakota Pool.

Q Have you satisfled yourself as to the correctness of
these studies?

A Yes, sir. I have checked some of the data that they
have used in working out these factors, and see no reason to

argue with them.,
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& Then as I understand, having established this acre foot

gas reserve, you then determined the area under a tract by multi-
plying by the net effective pay?
A Yes, sir. VWe determined, we assigned arbitrarily 320

acres to every well, We then multiplied that by the net affectivﬁ
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pay picked on specific logs to arrive at an acre foot figure, and
multiplied that by those factors that I have referred to previously.
G Mr. Ralney, just to demonstrate the method that was
used, would you look over here at Pubco's cross section on c-cl
which has an O'Shea well, I believe it is, and peint out on the
map here where that is located and then comment on the method
that we used in determining the net effective pay in that well?
A Yes, sir. I would like to state at the outset here,
to relieve some argument later, I have not examined all the logs
on all these wells., I have specifically looked at a couple of
logs I have with me in this particular area. The determination
of net pay thickness was made on exactly the same basis on every
well throughout the Basin, recognlizing the fact that on some wells

we had logs that were more adequate to determine more effective
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net pay than other wells. But by attempting to correlate from
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one type of log to the other, we have arrived at what we think is
a relatively good pick of net effective pay in the net affected

wells., If we erred in picking that net effective pay, or differed
from somebody else's pick, it should be a consistent basis becaus%

{t was al) done on exactly the same basis. This C'Shea well, as

>
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you can see, picks & great number of sandstone lenses from in-
duction electric log, and it's located in Section 3 of 31 and
13, I believe it's the Southwest «- yes, it's the Southwest
Quarter of Section 3 of 31, 13.

Now one of the best tools that the logging industry

FARMINGTON, N, M
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has come'up with for picking porosity is what we céllad. Welex
calls it an acoustic velocity log, I think Schlumber-J calls it

a sonic log., What I would like to illustrate is the difference
in characteristics on some logs compared to other logs in picking
pay, and the reason that there may be sometimes very wide discrep-
ancy between the picks that one geologist will make and another
will make.

I+ has been my experience, and I do not do the specific
picking on these logs and it was done in the Reservoir Department
and it conforms to the way the others have been done, if you get
four or five diffesrent geologists attempting to pick net pay,
you are liable to get five different picks because of the differ-
ént parameters one may use to the parameters the other one would

use.
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To 1llustrate what I'm talking about, this is a log of
the Landour No, 1, which is the wall in the Northeast Quarter of
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the same section. If you will notice, this is the Dakota interval
here -- incidentally, I see Consolidated wells in those, these
are a couple of Consolidated wells, but there is, apparently,
these red marks at the perforated intervals which Consolidated
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chose to perforate. Now you will notice that there is apparently
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good sand development, because you have got a wide separation

on your -- this is gamma ray neutron log. You can see that there
are good sand intervals, apparently, in this. If I were looking
at this log, I think Consolidated perforated good intervals., I

agree with them completely.
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Cn the other side, as 1 mentioned, this sonic log or
acoustic velocity log indicates specific porosity. There's a
scale on the bottom of it on which, knowing the velocity at which
the log was taken, you can specifically determine by running up
from this scale what the porosity is. It's becoming a generally
accepted tool in the industry for determining porosity.

Porosity increases to the left., You'!ll note that
this red line is the six percent porosity interval at 17,000 feet
per second velocity., Excuse me, that's micro-seconds per foot
is the way they put the scale on the log. But anything to the

- left of that, a kick to the left of that indicates more than six

percent porosity.

With the arbitrary cutoff of six percent porosity that
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our reservoir people used, they picked «- and I'll leave the logs
up for examination -~ intervals that corresponded to sandstone
intervals on the gamma ray side of effective porosity. We get
for this well, although there's 101 feet of gross sand in that

well, we picked only 31 feet of net sand in that well -- excuse

me, of net productive sand in that well. That's just an illustra4
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tion of the manner in which this was done, ‘taking into account
all knowledge that we had of core data, log characteristics, and
quality of sand. |

d How does the quality of sand that exists as shown in
that log compare with other areas in what has been referred to
as the betier part of the fileld?

A In general, it's a much poorer quality sand. As I read
the reservoir parameters, apparently there's a high water satura-
tion in that general area, residual water and/or oil saturation
in that area, in comparison to, say, the Angel Peak area.

Q Is there any evidence of shaly sand or sandy shales in
there?

A Yes, sir. The log on the left indicates a conslderable
amount of shaliness where the log is particularly fuzzy in areas
indicates a shaliness on that type of log.

Q Did you use, as I bellieve you have already testified,
the same standards in screening the areas all over the Basin
Pool?

A Yes, sir. That's the specific point that I wanted to
make clear, that if we pick net pay different from the manner
in which someone else may do it, or if we detéxmine a net pay
interval in a particular well different than what some other
geologist may do, we have at least done it on a consistent basis
on each one of the 457 wells that we have got on this Exhibit

No. 1.
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Q Now having determined and allocated to each of 457’!1114
an estimated recoverable gas reserve, what did you do then?

A We then tabulated that information by reserve groups,
which is exactly the same thing that‘we did on the curve in 1960,
We took all the reserves «- all the wells, excuse me, which fell
between zero and one billion cubic feet of recoverable reserves,
and tabulated them with their accompanying deliverability; and
then, for the sake of simplicity, because I think we will all
recognize that if you plotted each individual well in addition to
getting sort of a shotgun zatitern on your graph, you get somee
thing that's a little difficult to see and .nderstand, so for
simplici*y's sake we averaged these by reserves groups, as I say,
Just exactly as we did in the 1960 hearing on which the Commission
based their existing order. The purple curve on the araph, which
is represented by the e |

Q One thing, before we get to the curve, then did you ==

A Yes, sir.

Q -= then did you determine an average of deliverability?

A Average reserve and averaqe deliverabllity for each
group »f wells in a reserve grouping,

Q Before vou discuss the curves, would vou just state how
many wells there are in each group from which you plotted points
on this Zxhibit No. 17

A Yes, sir., The green curve, which 1s as I say, is the

duplication of the 1960 curve, the figures are on the graph on th#

. '4.,.‘:
%{j A
i
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board, but since it's covered up, the first point on the 1%60
curve represented three wells; second point, 22 wells; the third
peint, 3¢ wells; the fourth point, 44 wells, that's in the range
of reserves from three billion to four billlon; the fifth peint,
34 wells; the sixth point, 11 wells, *hat's the point that's
down iow in the range between five and six billion; the next point,
five wells, which 43 the range between six billion and seven
billion; and the last point, four wells, As I say, actually we
only have,that only totaled to 159 wells because we laft that
last point off of this curve,

Now on the curves which we have drawn for this hearing,
using 457 wells, and both the purple triangle and the orange
square represent exactly the same number of wells; the purple
triangle is on initial conditiens of reserves and deliverabilitieé,
and ths orange or yellow squares are on current conditions of
reserves and deliverabilities.

Now the deliverabilities used are the deliverabilities
taken from the 1961 annual test. The reserves are calculated as
of December 31, 1961 on the current ones, recognizing that there
may be a number of wells -~ and 1 don't specifically knew offhand
how many, but there may be a number of wells represented on those
yellow sguares which still have initial conditions. In other
words, there were a great number of wells drilling and completed
in the pool in '6l1, so the yellow squares may repressnt a great

number of wells with still initial conditions on them,
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The first point represents 12 wells; the next point 83
wells; the next point, between two billion and three billion, 150
welle: the next point, 100 wells; the next point, 65 wellsi the
next point, which is the range between flve billion and six
billion, 28 wells, and vou will notice that the current point for
that curve has fallen back to less than five billion reserves;
the last point represents 19 walls.

Now I might add at this time that for purposes of that
last point, there is 2 range of reserves up through nine or ten
billion cubic feet, but they were individual isclated wells, so
we took everything above six billion cublc feet and lumped them
into a group and averaged them altogether to get that point,

I believe that's the description of what the curves are.

4 That's the way in which the points are plotted on
Exhibit 17

A Yes, sir.

v Now will you comment as to the conclusions which you
draw from the facts which this Exhibit 1 reveals?

A Yes, sir. As can be seen, because we have got a great
number more wells that we have data on than we had in 1960, the
curves do not exactly coincide with the 1960 curve, which is the
green curve., However, I think it is signif icant that in the
ranges of deliverabilities, the ranges of reserves up through the
three billion to four billion range, the curve falls in exactly

the same place for both initlal conditlons and current conditions.

o
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You see, they overlie one another, all we show actually is the
purple curve. You can see the points on the yellow curve or
the orange squares are very close to the purple triangles, and
the same curve could very logically be drawn coinciding.

Now, after we get above the averages for three to four
billion resexrves, you notice that the curve begins to pretty
abruptly flatten out, and that the curve for current conditions
seems to fall somewhat below or does fall somewhat below the
curve for initial conditions. First off, to me this indicates
even mora strongly than Mr. Cleveland's exhibit, which was much
discussed, that the low reserve wells are receiving moré allawablq
by virtue of a deliverability formula than the high reserve wells,

because the curve flattens out; if it were,the relationship betwee

P

the deliverability and reserves were a one to one relationship «-
in other werds, were reserves double, deliverability double, this
would be a straight line off up the middle of the page at the
slope that begins down in the lower ranges. It doesn't do that, it
flattens out. Consequently, the higher reserve wells are not
raceiving allowables based on their deliverability commensurate
with the allowables that are being aszigned to the lower reserve
wells,

Q #hai conclusion do vou draw from the studies in this
exhibit, with reference te the reasonable correlation, if any,
between reserves and deliverability, between recoverable qas

reserves and deliverability?
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A i think this curve shows a very, very close correlation
between deliverability and recoverable reserves, and I might add
this, that the reserves shown at the bottom of the page is recove
erable resarves calculated to an abandonment pressure in all
cases of D00 pounds, just to get them on a comparable basis.

I also think that even though it does not show a one to one, or
what we call a one to one relationship as deliverability doubles
reserves double, or vice versa, that it does show a very constant
and consistent relationship, as evidenced by the c¢lose relatione
ship of the points, particularly in the low deliverability and
low reserve ranges on this, the first four points on this curve.

I think it's significant that the yellow curve in the
higher ranges of reserves falls below the purple curve; in other
words, the curve for current conditions falls pretty markedly
below the curve for initlal conditions, and the only explanation
that I can think of for that, if you realize that it means that
deliverability has decreased on those wells more rapidly than
roserves has decreased; and with the close correlation of reserves
and deliversbilities evidenced in the low ranges of the curve, I
think I must draw the conclusion that there 1s that same relation-
ship throughout.

It would appear that these wells had not received
sufficient allowable, these high deliverability wells, high
reserve walls had not received sufficient allowable so that they

were depleting their reserves at the same rate at which the low
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me, the average reserves that have been praduced~fram the wells in

deliverability wells wers.

3 Mr, Rainey, am I correct in assuming that the distance
tc the left, the horizontal distance in which we note that each
yellow square is moved to the left from the purple triangle,
reprasents ‘he amount of réserves which have been produced from
that group’

I That's correct. That's the total reserves = excuse

that group; and the vertical distance is the average déliverability
decrease in each group.

The drop in the orange line below the purple line at
each of the points reflects the decrease in average delivaz!bilit*
which hag taken place betwsen the same identical wells?

A Yes, sir, that's exactly right,

o Do you have any further comments you would like to make
with reference to El Paso's ixhibit No. 17

A I might point out one or twe other things about that,
Mr. Howall, For one thing, cur average, the average for all
the wolls that we had data on, the whole 457 weils had initial
conditions, the reserves were 3,140,000 cuble feet; in other ward#,
3.14 pillion on this scale, with an average dellverability for the
whole 457 wells of 1421 MCF., 1 meant to put those on the curve
and I just naglected te do sc.

1f you will plot those peints on the curve, you will

find that they fall right on the line, The average reserves unden
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current conditions are 2,878,000, or 2.9 billion on this scale
here, with an average deliverabllity of 1290 for the whole 457
wells that we had. Again, those points fall very closely on the
curve,which leads.me to believe even more emphatically that our
curves are approximately correct; and I might add that we plotted
the curves from the individual reserve range averages before we
even calculated the averages on the whole peool, and the points
fall so closely on the curve that I am more firmly convinced
that our curve is approximately correct and that there is a very
definite and close relationship between deliverability and
recoverable reserves. |

g Does that conclude your comments with reference to
Exhibit No. 17

A Yes, sir.

(Whefeupon, El Paso's Exhibit
No. 2 marked for identification.)

Q  Will you now refer to El Paso's Exhibit No. 2 and
state the manner in which that was compiled and what this exhibit
reflects, the studies that go into this?

A Yas, sir. In working with some other engineers, we came
upon a possibility of showing even more clearly what the relation-
ship is of reserve and deliverability breakdowns under the present
75 percent acreage times deliverability, 2% percent acreage
formula, and the 40 parcent acreage times deliverability, 60

percent acreage formula as proposed by this application,
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It was determined on the basis of gsome figures that
had been discussed prior to this hearing, those figures being
that the estimated take in the next year or so from the Dakota
Pool should be 60 billion cubic feet.

| That compares with approximately 5% that Mr. Cleveland
used, I believe?

A Yes, sir. I don't mean to commit the purchasing 4
companies to taking any 60 billion out of there, but for the
purposes of this study, we merely used that as a good round
figure., Also used 600 wells as the average number of wells upon
which to base this particular study. There are at the present
time considerably more wells drilled in the Basin-Dakota Pool
than that. For purposes of this study, the intent will be ful=~
filled by using 60 billion cubic feet annual production and 600
wells.

Now, extrapolating the data on the number of acreage
factors and acreage times deliverability factors that appeared
in the February, March, and April, 1962 schedules, we arrived at
an acreage factor of 5959.67 for those 600 wells; in other words,
there are enough wells with short acreage that the acreage
factors are less than 600. |

Using the same type of extrapolation, in other words,
what we did was we took the number of wells that were added to
the pool between the February schedule and the March schedule

and determined how many acreage facters were added, at the same
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time determined how much deliverability factor was added, and then
we took the same thing from the March to the April and determined
how many acreage factors were added for the number of wells that
were added to the pool and the same increase in deliverability,
and just extrapolated thatjon the April schedule there are 572
participating wells. We merely extrapolated those factors up

to 600 on the basis on which they had come inte the pool in the
last couple or three months.

Any other figures of total estimated annual take or
total number of wells or what have you will give the same answer
in the calculations. It merely changes the numbers somewhat.

Now, taking the points from this curve of Exhibit No.

1 for original reserves, which is the second column, you'll note
the number of wells shown there is the number of wells given on
the exhibit, The column labsled "Reserves in KCF" is the original
reserves for each of those seven points on that curve. The
deliverability now is the current average deliverabiliiy for those
same wells. |

N Comment on that third column, if you please; explain
that.

A That's what [ was going to get into, 1s how we arrived
at that. Although El Paso does not have too many contracts in
the fan Juan Basin which provide for a one million for cach ten
billlion cubic feet of reserves take, it is becoming much more

common practice in the industry to make contracts of that type.
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In deternmining approximately the reserves in the field

on developed acreage, we arrlived at about 1.9 trillion, and
divided that by the daily take based on 60 billion cubic feet per
year, which is 167 million cubic feet per days that comes up with

a factor of 11.46. That is a take for each 11,46 billion reserves,

FARMINGTON, N, M
PHONE 325-1182

so it seemed that in this case a ratio of one million for each
ten billion reserves was a reasonable flgure to pick as a de-
pletion rate if there was no proration in the pool and it was

being completed under a contractual arrangement.

Q In other words, this column reflacts the rate at which
these wells would be produced if they were produced daily at the
basis of one million cubic feet for each ten billion of reserves
attributable to that well?

A Right, original recoverable reserves. You can see the
numbers that we came up with there, the first,130 million cubic
feet per year; 56 million cubic feet per year, the second figure,
and on down the line. We then,based on these acreage factors and
acreage times deliverablility factors shown at the bottom of the

sheet, in other words, the %59.67 for acreage factors and

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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790,487 for acreage times deliverability factors, we calculated
the reserves under the current 75«25 formula and under the pro-
posed 40-60 formula. You will notice that the low ranges of
deliverahiliﬁies and reserves are receliving allowables even

under o=

G Did you calculate the allowables, also, that would be
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applied to that group?

A Yes, sir, that's what 1 mean, we calculated the allow
ables for esach group.

¢ You had saild reserves, I wanted to correct you.

A Excuse me, calculated the allowables for each group

FARMINGTON, N, M
PHONE 325-1182

that they would receive under *‘hese assumptions that we used,
upder the current formula and the proposed formula. You'll note
that even the low deliverablility, particularly the low delivers
ability wells recelved fairly substantial percentages under the
existing formula in excess of what a one million per day for each
ten billion cubic feet of reserve depletion rate would be.

You can ccmpare, then, tha percentages, which 1z what
the column after the allowable column in each case is, the percente
age increase that the low deliverabllity wells will receive under
the proposed formula at the expense of the higher deliverability
wells,

Granted the change in percentage 1s not toc great on
the high deliverability wells from the current formula to the

proposed formula, but they're still penalized considerably below

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M,

what they would receive under a one for ten fixed depletion rate.

I believe that's all.

PHONE 243.6691

] Now, Mr. Ralney, have you determined the number of wellsg
which have been completed in the Basin<Dakota Pool in recent years?
A Yes, sir,

G What 1s that number?
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A There was some testimony that there was not going to
be any continuation of drilling in the San Juan Basin-Dakota Poalﬂ
because of the current formula. Ve checked statistically just
to see what the drilling rate has been in the Basin. As of
1=1-58 «= now the first four figures that I have are taken from
the New Mexico Cll Conservation Commission Gas Engineering
Committee Annual Reports. The figure for ths drilling during the
year 1961, in other words, the figure as of 1l-1~62, was obtained
from our people In Farmington as to the number of wells that we
actually connacted to our system, the wells that were pending
connection to our system, and we checked with Southern Union and
obtained the same information from them, the number of wells they
had actually connected to their system and those they estimated
pending connection, to determine the number of Dakota wells in
the Pool.

As of January lst, 1958 there were 20 Dakota wells in thp
San Juan Basin, As of January lst, 19%9, there were 45 Dakota
wells; in other words, there were 29 wells drilled during the
year 1958, As of January lst, 1960, there were 146 Dakota walls
in the Basin, or there were 10l wells drilled during the year
1959, As of January lst, 1961, there were 301 Dakota wells in
the Basin, or in other words there were 155 Dakota wells drilled
during 1960,

According to the best tabulation we can obtain, at the

moment there are 673 Dakota wells in the Basin, which means that
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there were 300 -~ excuse me, that's as of January lst, 1962,
there may be more than that now; as of that time, which means
that there were 372 wells drilled in the Dakota Pool during 1961,
which is the year that proration has been in effect. There were
more wells drilled during 1961 in the Dakota than had been
drillied cumulatively to date prior to that time.

Q Do you recall the month in which the existing orderx
was issued by the Commission?

A Mr, Howell, the hearing was held in October of 1960,
and I believe the order came out sometime in November of 1960.

] It was either November or December?

A Yes, slr.

Q So that with knowledge of this order, there have been
more wells drilled to the Dakota in 1961 than in all the prior
years of drilllng?

A Yes, sir.

3 I wish you would refer, Mr. Rainey, to the April, 1962
proration schedule, this testimony is offered in rebuttal to some
direct testimony, and observe the deliverability as shown on the
Consolidated Cil and Gas Company wells in which they were opera-
tors; since the testimony shows, I believe, that in the wells in
which they owned the larger interest they are the operator,

A Yes, sir.

) See if you have tabulated and averaged the deliverabil-

ities of the several groups of wells.
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A Yes, sir.

Q With the system to which they are connected?

A Excuse me. According to the April, 1961 proration
schedule, there are six Consolidated Oil and Gas Company wells
connected to El Paso's pipeline systemw= I don't know the reason
why, but there are only three of those wells with deliverabilitig
shown on the schedule -~ for an average of 157 MCF per well.
the three wells have an average of 157 MCF,

Connected to Southern Union Gas Company, there are
28 wells and one well is connected to Soutﬁern Union Gathering
Company. Of those 29 wells, I didn't take a specific average of
those 29, but I averaged in the three El Paso connected wells and
the 29 Southern Union connected wells which had deliverabilities
on them for a total of 32 wells, and an average deliverability of
660 MCF per day, as reported on the schedule, which, as I say,
was indicated by Consolidated to be the wells on which they had
the greatest percentage of interest.

Q Now, in conclusion, will you please state to the
Commission your opinion and recommendations with reference to
the adoption of a minimum allowable, or the consideration that
should be given to a minimum allowable for the Basin-Dakota Pool
at this time?

A All right. In the first place, it was testified to
as I recall by Mr, Utz yesterday that the average acreage allo=-

cation factor gave each BasineDakota well during, as I recall,

)
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the ten-month period on which he had tabulated allowables, and
I believe he extrapolated for two additional months to get a
full year of allowables, had given those wells an average of
2800 MCF per month.

Based on just the thirteen cent per MCF figure, that's
somewhere in the neighborhood of about $360.00 a2 month income to
those wells. S0 it would appear that there's an adequate minimum
solely on the basis of the acreage factor, recognizing that even
a well with 100 MCF daliverability is going to get some additional
allowable because of its deliverability and belng in the Pool.

It has been testified to at some length that operating
costs on wells range anywhere from 50 to 150 to 175 dollars. Even
if the range is as high as $175.00, which from information that I
have available, the tending of those wells and the production on
those wells can be farmed out to consultants and engineers in the
San Juan Basin area for $50.00 a month, so it seems like those
people are spending a lot of money unnecessarily. That is the
actual field operation, I realize that the figures that have been
testified to include certain office expense and overhead and
things of that kind. Nevertheless, the money that will be
derived from the acreage factor alone in this Pool at the present
time is considerably in excess of actual operating expenses on
wells,

As Mr. Cleveland testified, I think nearly any opera-

tor, if he's making some profit, no matter how small, is going to
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attempt to keep his well on the line and keep it producing., 1
can't say that I agree with Mr. Utz that he should have some
incentive compensation to be sure he's going to work his well
over or something like that.

So to my way of thinking, a minimum at this time is
completely inappropriate in this Pool. The Pool is not sick, and
I am a 1little bit dublous of writing a prescription until we get
some ailments here,

Q I

19

it possible that the imposition of minimum allow-
ables in this Pool at a rate of three million a month could result
in diverting some of the market from some of the pools with lower
deliverabilities?

A That's a possibility, Mr, Howell. I'm not sure exactly
that I follow what your question is. In other pools which have
a three million minimum, would have very drastic effects at the
present time in the BasineDakota Pool ~= it wouldn't have any
drastic effect, if that's what you are getting at.

Q VWiell, I'11 not testify, I'11l let you do the testifying.
Mr. Rainey, do you consider the present formula a fair one that
prevents waste in the Basin-Dakota Pool and protects correlative
rights, and one that will continue to do so for a reasonable
period in the future without the necessity of any change whatso-
aver?

A Yes, sir. That's my firm opinion, and I think the

curves on Exhibit 1 bear out the fact that the high deliverability
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wells are being assigned allowables less than commensurate with
thelr reserves in relation to the low deliverabiiity, low reserve
wells, and that any move to assign more alicwable by virtue of
increasing the acreage factor to low deliverability wells iz a
move 180 degrees in the wrong direction.

Q Were these exhibits, El Paso's Exhibits 1 and 2, pre-
pared under your general supervision, and do they correctly
reflect the matters to which they relate?

A Yes, sir, they do.

Mi. HOWELL: We offer El Paso's Exhibits 1 and 2 in
evidence,

Mi. PORTER: Are there any objections to the admission
of these? The exhibits will be admitted in evidence.

MR, HOWELL: That concludes our direct examination of
this witness. |

M. PORTER: Mr. Ralney, you said that you wouldn't
recommend, I believe you testified that you didn®t think that a
minimum allowable was neaded for this pool because it wasn't a
sick pool. Would you recaﬁmcnd a2 minlmum allowable for sick pools]

A I think that situation should be taken into considera-
tion in the case of each inkiividual pool., There's a mechanism
within the fleld rules, the proxrated gas fleld rules at the
present time for taking care of wells which are in danger of

premature abandonment, and we certainly would not go on record

e

as favoring premature abandonment of gas wells,

e
_.7‘,
>
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MR. PORTER: Any questions? Mr. Stockmar.

MR. STOCKMAR: 1If the Commission please, our cross
examination of this witness will have to bs based on some calcu-
lations that we will necessarily have to do. I could in a sense
do this through the witness at great length. I think a fifteen
minute recess will greatly shorten the total time that would be
needed to interrogate the witness.

MR. PORTER: We will take a short recess.

(Whereupon, a short recess was taken.)

MR. PORTER: The meeting will come to order, please.
We will recess the hearing at 5:30. Mr. Stockmar.

MR. STOCKMAR: Ted Stockmar for Consolidated.

CROSS EXAMINATION

BY MR. STOCKMAR:

Q Mr. Rainey, I believe that you testified that the
fact or deduction, or whatever it is,that this purple line is
curved, is because there has been an excessive allocation of allow-
able to the lower deliverability range?

A No, sir. I testified that by virtue of the allocation
formula, that the lower deliverability wells received more allow-
able commensurate with their reserves, in relation to their
regserves, than the high deliverability wells. I didn't say the
curve was because of that. I said the curve indicates that's

what has happened, that is what is happening. What I'm getting

at, Mr. Stockmar, is that the magnitude of deliverability on low
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reserve wells, relatively low reserve wells, is greater in relaw
tion to their reserves than the magnitude of the deliverability
on the high reserves wells 1s, in relation to their reserves.
Consequently, the lower reserve wells are receiving a greater
percentage annually of their recoverable reserves than the high
reserve wells are, and that will be shown by a subsequent exhibit.

Q Yiell, under some other allocation formula, then, I
would understand that this purple line would have some other locae
tion on this chart?

A Ne, sir, I don't think necessarily. I don't know. I
haven't plotted it under any other allocation and I couldn't state
specifically; and we have not produced under another allocation,
although there are a number of the wells that have been producing
for some years prior to the alliocation formula.

Q€ Is it the location of the line now, or the fact that it
is curved, that has permitted you to conclude that the lower de-
liverability wells are getting more than their fair share of the
allowable?

A I don't know that I follow you exactly, Mr. Stockmar.
May I go from [xhibit 1 to Exhibit 2 and call your attention to
the fact that on the basis of a reserve ratio one million for each
ten billion cubic feet of reserves, under a 75-25 allocation
formula the low deliverability wells do receive more allowable
than the high deliverability wells do, commensurate with their

reserves; and it's an even greater disparity under the formula
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proposed by you, or by your company, excuse me.

1 I hate to be obtuse, Mr. Rainey, but there's something
about this curve or line that is the basis of your testimony, or
confirms your opinion from some other source, that the low delie
verability wslls are getting a break.

A Yes, sir.

G Ihis is what I would like to have you explain to me,

A I see what you are getting at. Let me put it this way
then. If all of the wells were receiving or had deliverabilities
in the same relationship to their allowables, this would be a
straiqght line on the, approximately on the slope at the lower
range because the points -

MR, HOWELL: HMay I interrupt jBSt a minute? You said
in relationship to their allowables. Did you mean in relationship
to their reserves? |

A I mean reserves: if I said allowables, I am sorry. Let
me back up and start over.

Q (By Mr. Stockmar) I think if you will start the entire
answer again,

A Let me back up and start over. If all of the wells in
the various ranges of reserves had deliverabilities in relation to
their reserves in the same fashion, in other words, if the deli-
verabilities of low reserve wells had the same relation to the
reserves as the deliverabilities of high reserve wells do, this

line would be a straight line and would be just extrapolating fro
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the first four or five points. When you get out in the range of
the six to seven billion cublc foot reserve range, the deliver~
ability of a well in that range, if it were in relation, the

same relation to its reserves as the deliverability of the low
deliverability and reserve wells are, the average would be approx-
imately three million a dai, whereas in fact it's 2200 MCF a day.

0 Would you mind, on my copy of your Exhibit 1, making
the axtrapolation that you just testified about? Please use a
red pencil.

A Yes, sir, I'm using the pencil handed to me by you.

Q For the record, Mr. Rainey, =-

A Yes, sir.

Q -~ can you state that this stralght line now runs from
the common zero point to the intersection of the three million
deliverablility?

A Three million deliverability and the seven billion
reserves.

2 The intersection of the three billion line, the horie
zontal iine. and the seven billion reserve line, is that correct?

A Yes, sir, that's correct.

Q Did I understand you to say that the net change in the
deliverabilities is a measure of the net change in the reserves,
in the remaining producible reserves?

A I think it should be. It is not in the ranges of the

high deliverability and high reserve wells. It is very closely
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in the low daliverability'wells, as can be evidenced by the fact
that the curves in the lower ranges lie one on top of another.

Q Had we been operating, since the time of the prepara-
tion of the i60-well exhibit as represented by this green line,
had we been cperating under a 100 percent deliverability formula,

would the curve or line be a straicht line at this time?

ey
]

No, sir. I doubt it.
Q As 1 recall -

A If 1 may elaborate a moment, the point being that I
don't think the high reserve wells have deliverabilities high

enough in relation to their reserves, in comparison to the low

reserve walls,

™

Q Under what conditions of production, Mr, Ralney, would
your idea of the relationship between deliverability and reserves
fall along a stralight line?

A Mr., Stockmar, 1f the high reserve wells had high enough|
deliverabilities it's possible that there would be a straight line
in this relationship. I think another thing that this curve
evidences pretty clearly to me is that there is a possibility,
because the deliverabilities of these high reserve wells had
declined st a more rapid rate in relationship teithair reserves
than have the deliverabilities of the low reserves wells, there
is a strong possibility that there 1s drainage at the present time

from the high ra2serve area to the low reserve area.

Q Is it the fault of an owner of a low deliverability wel]




161

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M,

FARMINGTON, N. M,

PHONE 325-1182

PHONE 243.669!

PAGE 57/

ability ranges, the comparison betwsen deliverabilities and rew

that your high reserve well does not have the high deliverability
which you believe it should have?

A No, sir. I think he's just lucky, but at the same
time I think it would be a step in the completely wrong direction
to attempt to further penalize those high reserve wells because
thoy don't have enough deliverability right now, and your proposal
is to give more credit to acreage in tho allocation formula.

Q Well, then, you are saying that in the high deliverw

serves does seem to fail for some cause, is that your statement?

A I think you've turned it around. In the high reserve
ranges, the relationship is not as true as 1t is in the low re~
serve ranges because the high reserve wells do not have sufficient
deliverability. They don't have sufficient producing capacity.

! Why not?

A Any number of factors. There's a possibility thateethe
reserves calculated are based on various parameters, many of which
have to be sstimatedjeven though we have attempted to estimate
them as accurately as we can on a township average basis, many of
those parameters must be estimated. There is a possibility, and
I'm 2 little disturbed about this myself,because of the very close
correlation in the lower ranges, there is a possibility that we
may have attributed a little bit too much reserve to some of the

high reserve wells,

2 You are very candid to anticlpate my next question. Is
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there also the possibility, Mr. Rainey, that in conditions of high
productive capacity, there might be a substantial change in the
impa&t of some given factor that contributes te productivity?

A You are talking about fracking, yes, sir, that's quite
possible.

Q Mo, I'm talking about -~ well, let me, I have to be
educated first and then we will qgo from there., What are the
factors which enter into the productivity of a well?

A Pressure, porosity, permeability, temperature, net pay
thickness, all the parameters that go into the determination of
reserves, plus the parameter of permeability.

* You mentioned that one of those factors that goes inte
determining the productive ability of the well is permeability?

A Yes, sir,

o As 1 understand the definition of deliverability, it is
a measure of the productive capacity of a well, is that correct?

A That's essentially correct, yes, sir, at a given set
of conditions,

0 Well, then, permeability equating those, permeablility
seems to be some kind of a factor in deliverability?

A It i8 a factor, yves, sir., It's not the sole factor
by any means,

$ Well, is acreage or area & factor in deliverability?

A No, sir,

W I1s porosity a factor in deliverability?
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A There is no, to my knowledge, no direct mathematical
relationship between porosity and deliverability. On the other
hand, without porosity, you don't have any deliverability.

0 I understand you would have no gas?

=

Right.

W That is the reason?

A 1 don't know of any direct mathematical relaﬁionship
between porosity and deliverability,

Q Have you made any studies to see 1f there is a relation-
ship between porosities in the various wells in this field, and thp
deliverabilities of the wells?

A No, sir, not as such.

d 1 believe you testified that the range of porosities
was from something rather small to, or from zero to fifteen per-
cent?

A Well, the range that we used in arriving at our reserve
calculations for this study and for all of our purposes in the
Dakota is from six percent to approximately fifteen, because we
arbitrarily cut it off at six percent.

Q So actually the range of variation of porosity is rathef
small?

A Well, it's a hundred percent, 150 percent.

{Q How does that compare with the range in the measured

deliverabilities?

A Oh, the range in the measured deliverabilities, Mr,

R
,.,»’

-

Seit s
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Stockmar, range anywhere from something less than 100 MF to,
I think there's been considerable testimony and discussion today
about a 30 million deliverability well,

<  You see no relationship between porosity and deliver=~
abllity?

A Not directly, I don't. No, sir,

U4 Excuse me, Mr. Ralney, but what were some of the other
factors that you mentioned?

A Mr. Stockmar, to save a lot of time, if we are going
to go one by one of the various parameters that are in reserves
and discuss whether they are directly related to deliverability,
I will say I don't think there's a specific direct relationship
in any of them. Pressure bears a direct relationship to it.

Your permeability admittedly bears a direct relationship, which is
not in reserves. The point, if I may, just a moment and maybe
save some more questions -« the point I would like to make is

that deliverability, because it does have pressure, temperature,

various other factors upon which it is dependent, maybe not directly,

mathematically, but upon which it 1s dependent to be there, cer=
tainly bears a much greater relationship to recoverable reserves
than straight acreage. Now has that saved us a lot of time?

Q Well, if I understood you, it was that of those para-
meters, permeability is the one, permeability and pressure do seem
to bear together some direct relationship to reserves, is that

correct?
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A No, to deliverability. Permeability has no direct

bearing on reserves,

. Wlell, 1f deliverability - Pardon?

A Permeability has no direct relationship en'reservea
other than the fact that if you don't have permeability you have

no recoverable reserves; but pressures and permeabllity do reflect

on deliverability,

8! I think that is what 1 sald.

A You said reserves.

W I'm sorry. I meant to ask, is there a direct relation-
ship hetween pressure and deliverability?

A Yes.

i} And permeablility and deliverability?

A Yes, sir.

Q If 1 may elaborate ==

A Each of them,

& -~ is there a direct relationship between each of
those items and deliverability?

A There is a mathematical relationship. I don't know
exactly what you mean by "direct relationship®.

2 You have testified that there is a direct relatlonship,
or manyvof your people have, between permeablility and reserves.
Maybe we should clarlfy what is meant by a direct relationship.

A That's scomething at which I have been to some langth

to determine myself. Some people say that a direct relationship
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is a stralght liine relationship., My feeling is that a direct
relationship is any constant relatlonship which can be related to
a machamatical formula, How what that specific mathematical
forma ‘s in the relationship between deliverabllity and reserves

SLANCY w=

In =iis snecific o0l and in ¢hiy spacific i

-

atlonship, but you would hate to be

It a raiatlionship that can be determinsd mathemati-
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"t 1s zither a straight line funciion or czurve function?.
Yos, that's ny interpretatior or uaderstanding of what
a direct relaticaship is, vyes, sir.

And this 13 true both as to pressure and permeablility?

In relation to resoerves’

in ralation to deliverability.

Pl
L
-

in relation to deliverability! ves, sir, that's my

unders 2;
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i “hat is the relationship betwesn permeability and re-
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You mean mathematicallyy
I aan -- yes, if you will,
Tatuwean permesdblility and reserves -= gxcuse mo.

sad o reToTves as you have used It.

torals no direct mathematical rolaticnship thaw 1 kneﬁ
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of offhand, other than this fact that without permeability you
don't have recoverable reserves,

Q It is your testimony that there is no direct, in the
broad sense, no direct mathematical relationship between the two,
is that 1t?

MR. HOWELL: That is the third time that the witness
has answered the same question. I suggest that counsel adept
another line,

MR. STOCKMAR: 1Is it clear that his answer is no?

A It's no, that I don't know of any specific relationship
between permeability and reserves.

MR. HOWELL: He has answered that three times.

Q (By Mr. Stockmar) The reason for my confusion is that
you have just testified that there is a direct relationship be-
tween deliverability and reserves,

A Yes, sir,

Q And a direct relationship between the deliverability
and permeability,

A That's corract.

Q The little arithmetic that I know, if there are two
items that have a direct relationship to a third, then they have
a direct relationship to each other. I am very anxious to detere
mine what that relationship is.

A Mr. Stockmar, there may be a mathematical relationship

that can be determined between permeability and reserves. I'm not
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saying there is not such a mathematical relatioﬁship. I'm saying
that I do not know what it is, if there is such a relationship.

I merely say that there can be no recoverable reserves without
permeability., Consequently, there is some relationship between
permeablility and reserves. Now again, I'm not trying to avoid
the question, I flat don't know if there is a specific mathemat-
ical relationship between permeability and recoverable reserves.

Q Or you don't know what it 1s, that is a more accurate
statement?

A Right. 1In the calculation of the deliverability
formula -~ in response to no question at all «- the slope of that
curve,we were discussing the verious parameters in reéerve calcu=
lations that are not directly related to deliverability. The
slope that is used in the calculation of deliverability to a
specific set of conditions takes into account those other various
parameters, and 1t's a characteristic of a particular well.

> You mean the slope of this line?

A No, the slope of what the deliverability curve on an
individual well,

Q Is there any significance in the slope of this line?

A No, sir, only the fact that it curves and the high
reserve wells don't have enough dellverability.

" Mr. Rainey, in your last group on Exhibit 1 of the 19
wells ~-

A Yes, sir.

Y
.
7 ‘v‘/,
S
T
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Q w~-were there any low deliverability wells in that group?
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A Just a minute, I'll check and see. I imagine there
probably were. There were ranges of deliverability, high, low
and in the middle throughcut all o these. El Paso's position

always has been that the pool must be prorated on the basis of

FARMINGTON, N M
PHONE 32%5.1182

averages and not on the basis of the few freaks,that they should
be treated as special exceptions in speclal cases. _

Q Is this an indication that you agree with Mr, Txuablood%s
testimony to the same effect?

A Yes, sir. I think those freasks ought to be treated as
special exceptions, and I see no reason whatever for disturbing
the whole pool allocation formula for the few freaks we are
talking about. I think the overall pool allocation formula is
applicable, and as I testified, I think it ought to be a little
more toward deliverability. I think the high deliverability wells
in the low ranges of reserves, or low deliverability wells in
high ranges of reserves should be treated as special exceptions
and special cases. The lowest deliverability well that is in that

last group is 1,040 MCF, in the eight to nine billion range.
Q 1,0407

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M
PHONE 243.6691

A Yes.
2 What was the highest deliverability well in that group?
In that group?

Yes,

F

A Appears to be about -« well, there's one oddball in
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there, there's 12 million deliverability, 12,063,

Q It's off the chart?
A Yes, well, it's averaged into that group is what I'm
getting at. Yes, it would be off of this chart completely. I

might point out that's the initial deliverability on that well.

FARMINGTON, N, M
PHONE 325-1182

The current deliverability is only 4700, that same well, |

9 One more question, how many of the wells in that group
of 19 are above this average, and how many below?

A Let me get this stuff out, if we're going to go into
that, That's from six billion up, isn't it? Do you want it on
a current basis or on an initial basis?

Q Initial basis, please.

A All right. The average shown there is 2200, And I
will stand corrected on that 1040 MCF I gave you a moment ago,
because 1 hadn't gone far enough back. There's one 386 delivere
ability well in that group. There are,eleven of the wells are
below the average, and eight of them are above the average.

o This is initial?

A Yes, sir.

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M
PHONE 243.6691

Now, of those eight wells in the below average ==

I'»)

A Above average on the eight.

Q Excuse me, in the eleven wells on the below average
group ==
A Yes, sir.

A

-~ was there any noticeable drop in the deliverabiliti#s
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of those wells during the period reflected here, down to current
deliverability?

A That twelve million one that I mentioned is down to
4700,

Y I'm acking about the wells in the beléw group.

I8 Excuse me, the below. I'm sorry. No, sir, they seenm
to be relatively in line, There is a smallrdecline in all but
cne of them, and it went up from 814 to 900.

9! The higher deliverability wells, then, the eight wells
up there, they do exhibit a sizeable percentage drop?

A well, now, that twelve million well, as I mentioned, ig
a rezl oddball. The next one is only 4200 and other than the
twelve million, the others éxhibited a normal decline, some of
them were initial, no decline whatever, it's the same figure.

The twelve million dropped down to 4700,

Z Maybe we'll have to get -~ did the wells in the higher
deliverability group exhibit a larger percentage drcp, percentage
of their original deliverability than did the wells in the lower
group’ |

A viithout running any detailed calculations, Mr., Stockmar
and just sort of eyeballing the figures, I would say probably a
lesser percentage drop than the small ones.

W Vould it be possible, %r.»Rainay, over the dinner hour

for you to actually calculate the percentage drop on each of thoseq

eight wells in the group above,and the percentage drop of each of
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the eleven wells in the group below?

A You are going to be eating dinner.

Q I*1]l be glad to help you.

A No, I'1ll be happy to.

Q Can you also do that for us to calculate the average
of the wells above, that is, the average percentage drop? This
is the only way we can get at it, Mr. Ralney.

A I don't know how to figure an average percentage,
unless you want me to take the total of the wells that were low
and the total of their current deliverabilities, and then figure
percentage theze. You can't average percentages.

Q Here is what I would like to have you do, is to calcu=-
late the percentage drop of the average well.

A All right.

Q Weighted average.

A I'11 tell you what I'1l1l do. I'll be happy to give you
the figures and let you do it, because I don't know what you want,
frankly.

Q If you will produce for us --

A Here's the tabulation of the 19 wells in the high

Q Thank you, sir, we'll return it.
A If I knew what you wanted, 1'd be happy to do it.
Q 1f, Mr. Rainey, we discover -~ and apparently none of

us will know until after dinner, that the percentage drop was
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greater in the higher deliverability range than it was in the
lower, can not we say that thls is directly attributable to an
overproduction by those wells? We're sort of gambling with each
other.

A I couldn't say until 1 knew what their allowables were,
based on their deliverabilities, and their production in relation
thereto, It would appear to me it would indicate drainage more
than anything else, If the high deliverability wells had declined
more rapidly in this high reserve group, it would indicate to me
a possible indication of drainage to some low reserve, low deli-
verability well that has a lower pressure.

Q If my recollection of the record is correct, you have
just testified to the reverse by eyeballing, you said?

A I said it appears that --

M. HOWELL: If the Commission please, this is entirely
speculation, If the gentleman wishes to go ahead and compute his
figures, Mr. Rainey will be glad to accept his computation, but
we are in the realm of guesswork, and if we continue in this realm
of guesswork, I don't know when we'll finish., We will be here on
Easter morning. Ve object to that line of questioning.

4 (By Mr. Stockmarj We're getting very near the announced
hour, Mr, Rainey == |

Jle HOWELL: I might inquire of counsel if it's his
determination to keep Mr. Ralney on until the recess, until he can

do some more studying?
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MR. STOCKMAR: It certainly is.

MR. PORTER: The hearing will recess until 7:00 o'clock

(Whereupon, the hearing was recessed at 5:30 o'clock., )

R 2.

NIGHT SESSION
April 20, 1962

Mi. PORTER: The hearing will come to order, please.
Mr. Stockmar, will you continue with your cross examination?
MRi. STOCKMAR: I would like the record to show that
I'm returning to Mr. Rainey the data sheet which he loaned us.
MR. RAINEY: Thank you, sir.
CROSS EXAMINATION {Continued)
BY MR. STOCKMAR:

Q Mr, Rainey ==

A Yes, sir.

Q On your calculations with respect to the well which
dropped so drastically in deliverability, in the 19 well group on
the right-hand side of your Exhibit 1, would that indicate that
the drop in that single well's deliverability amounted to an
average drop for all of those 19 wells of 3867

A MCF?

Q 386 MCF deliverabillity for each of those 19 wells, is
that correct?

A I have not made the calculation, but I'1ll accept your

figures. I'm sure it is.

Q In teTms of the deviation that you testiflied as having
N
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occurred between the purple line, the initial deliverability and
reserves line, and the gold line, the current deliverability and
reserves, we belleve this amounts to at least one-third of that
deviation?

A Yes, sir, that's correct.

Q Do you agree with this?

A That's probably correct, right.

Q This then substantially brings closer together the
purple lines and the gold lines?

A Yes, sir, exactly.

Q Mr. Rainey, would you refer please to your Exhibit 2?

A Yes, sir.

2 As 1 understand the substance or the import of your
testimony here, it was that the projected yearly allowable rates
for wells under the existing formula is superior to the sort of
national approach of allotting one million a day take to each
ten million of reserves, and therefore that the existing formula
is,in some of the, with respect to some of the wells in the top
two brackets hare doing better for those wells than the national
average, you might_say?

A Yes, sir, that's correct. The purpose and intent of
any allocation formula is to, as nearly as possible, allocate the
production between wells in the ratio that the reserves of those

wells bear to the total reserves of the field. This formula, the

present 75«25 formula, does not in perfection achieve that, but
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it much more nearly achieves that than the proposal that we have
before us of a 40 percent AD plus 60 percent acraage.

> De you feel that this does achieve it for these low
deliverability wellsg?

A No, sir, it doesn't immediately, they are getting more.
Since the fixed depletion rate is 3 direct ratio of reserves,
it's obvious thbse lower deliverability wells are getting a little
more than they should get in a direct ratio of reserves.

i Your statement is the low deliverablility wells in
these fields are getting mora under the present formula than they
are under the fixed depletion rate?

A Yes, sir, that®s obvious,

d Well, Mr. Rainey, in looking at your data sheet, we
find on that five wells at very low deliverabilities. Would
you refer to it?

A In that high range of reserves, is that the sheet you
are talking about?

L The data sheet we borrowed over the candy bar hour.

We focund there was one well that had a deliverability of 332 MCF
per day.

A I fall to see that one. Excuse me, you are talking
about current deliverability?

3 Yes.

A Aight.

- And an 8.1 billion reserve, is that correct?
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A weil, a current resexrve of 7.3 billion, based on
our calculations.

Q I'11 accept that. Another well with a deliverability
’of 147, a reserve of 6.6 billion «e

A 6.4, yes, sir.

W I'11 accept that. A well with a deliverabllity of
337 --

A Yes, sir.

Q -~ and what was the reserve for that?
A Reserve is 6.1 billieﬂ. é.06,
Q Well with a deliverability of 402, a reserve of what?

A 6.2 billion,

£

A well with a deliverability of 386, and a reserve of
what?

A 6,4 billion.

1 Now as I understood your testimony and the purport of
this exhibit, if we have, say, 6 billion, then under the fixed
depletion rate that well should be entitled to point six-tenths
of a million cubic feet a day take, is that correct?

A Yes, sir, approximately; in round figures that's
correci., yes, sir.

Q Under the exlsting allowable formula, what does a
well in that low deliverability range, say 397, to be consistent
with your top column -

A Yes, sir.
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9] -~ what is the comparison then between the fixed de-
pletion rate and the allowable?

A The allowable is 164 percent of the rate, based on a
fixed depletion. 1 don't know the exact figure per day. These
are annual figures on this =

d Yes, sir.

A -=- this report.

He had selected one of these low deliverability wells
and undar the fixed depletion rate it should receive 600,000 cubic
feet a day, is that correct?

A Yes, sir, if it's got six billion reserves -« is that
correct?

o Now this was ==

A Viait a minute,

8] This was your tabulation.

A Right, right. That's right. That's a one for ten
depletion rate.

Q Multiplying that times 365, or the number of days in
a year, we find that that néll should receive 200 million plus
CF on the projected -- excuse me, on the fixed depletion rate:
this would seem to be seven times higher, it should be entitled
to seven times more than you have shown for a more or less simi=-
lar low deliverability well on the first line of your table.

A Mr., Stockmar, there's one apparent fallacy in that

statement at the outset, in that that well is not capable of

L
e’ =
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producing but 386 a day, but whatever the dellverability a day
you picked, I believe it was 86, obviously under any type of
depletion rate it won't produce 600,000 a day.

Mle HOWELL: I would like to call Mr, Stockmar's atten-
tion to this fact, that he's mixing apples and oranges, becauss
this exhibit will include the high deliverability well, the high
reserve well, since the group that he has included is in the last
line and not the first line of this exhibit. Therefore he's
using a wrong assumption in his question, that the figu;es which
were given him include the 19 wells that appear in this last line
and he's questioning in regard to the group of low delivery wells
that appear in the first line.

MR. STOCKMAR: I am trying to get some of the apples
out of the orange barrel here and get them back into the apple
barrel.

I May I make a statement at thls point which may save
some of this?
b (By Mr. Stockmar) Yes, sir.

A Admittedly, these 19 wells in this last group are odde

| balls. e have all talked about these so-called freaks within

this field, These are wells which, according to the best data
available, and admittedly some of it is io some extent guesswork,
but nevartheless, on the basis of the best data avallable indicate
very high reserves, many of them, as you pointed out, have very

low deliverabilities, some of these wells; and I cannot say which
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ones, but you recall from some original tabulations, some of

these wells have been in the field for quite some time and are old
shot wells, have not been fracked and are, because of that fact
have low deliverabllities. I know one well in particular is an

El FPasc well, one with eight billion cubic feet of reserves on it,
It was completed some time ago and was shot, and I don't know why,
we have never gone back in and re-opened and fracked it, but it
has a million deliverability. I think in this group of wells you
can pick out and prove most anything you want to by picking the
isolated wells in this pool., Admittedly, they are freaks.

W liell, let's pick one.

A Ckay, sir,

3 You just stated before the conversation that one of
these low deliverability wells of 397, something like that,
wouldn't make iis allowable anyway?

A That's right. If it's got six billion feet of re-
serves, 1t won't produce 600 MCF a day.

< That is not what I asked you. Wili a well with a
deliverability of 397 make its allowable?

A Yes, sir. In the Dakota Pool it will make it. You
were predicating it on the fact it was going to have six billion
feet of reserves and get 600 NCF a day, in a fixed depletion ratid

W You testified because of its very large reserves, on
the fixed depletion rate which we seem to be trylng to achieve or

beat here, that well should be entitled to 200 million MCF per

L
e
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year?

A\ 200 cublic feet, wouldn't it be?

g Excuse me, I'm sorry.

A Yes, sir, that's correct.

And yet its allowable would be what, lMr. Rainey?

A Approximately 49 million cubilc feet a year.

2 Then its allowable is only one~-fourth of what it should
ba if it were to reach the fixed dapletian rate?

A That*s right., But back to my original point, it cane
not produce its fixed depletion rate at the outset; consequently,
it's not entitled to that type of allowable,.

= Well, how much can it make?

A ell, it can make 397 MCF a day times 365, whlch is
roughly 120 million, it seems llike.

Q Would you accept 146 million?

A All right, sir, 1 guess we are doing that.

d Which is three-fourths of the fixed depletion rate to
which its entitled?

A Yes, sir,

o And which is three times the allowable permitted to
it at the present time?

A That's correct.

») Is it still your contention this arises only because

these wells are freaks?

A Yes, sir, because 1 seriously have doubts as to the
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accuracy of either the reserves or the deliverability on that
particular, on a particular well of that type, because of the
very close proximation in averages throughout the range of the»
field,

3 Do you have the same doubt as to the relationship
between the deliverability and reserves as to the next category
of 28 wells in the five billion reserve range?

A Mr. Stockmar, I am sure that you wlill find wells within
any range which has a delivevrablility that does not correspond
to the reserves which we have determined for it. The averages
correspond very closely. We can go through the whole 457 wells,
and I'm sure you can find a number of them that will not correse
pond 2t all. But tha great bulk of them and the overall averages
correspond very closely,

3 I hand you Consolidated's Exhibit 3 =~

A Yes, sir.

d In the deliverability range -~ excuse me «- do you
recall lUr. Trueblood's testimony that these figures, that this
data was derived from the February, 1962 proration schedule?

A Yes, sir,

3 in the zero to one thousand deliverability range
we find 278 wells?

A Yes, sir,

& Are all of these wells freaks?

;’\ NO, Sifo
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< ~re these wells generally scattered throughout the
entires reserve range?

A There may be some that are scattered, lir. Stockmar.
If you'll notice the percentages through the first one, two,
three, four categories of the wells on my graph, Exhibit 1, there
are 75 percent of the wells in the pool in these first four
categories, and the =

Q Let's look at these 278 wells on your Exhibit No. 1l.

A Yes, sir.

» ¥r., Rainey, all of these 278 wells, if plotted indi-
vidually «e

Yes, sir.

W -=- would be scattered throughout the entire reserve
range shown on your exhibit, would it not?

A It's possible, ves, sir.

' Is it possible, or is it absolutely true?

A I said at the outset, Mr. Stockmar, that there were
ranges of deliverability from very low ones to very high ones in
each reserve category.

» Well, are all of these freaks, or just the ones in the
end out here?

A I think basically nearly all of the ones on the end

are probably freaks. There are individual cases because of spee

cific reservoir characteristics that the deliverability is not,

in a specific well, and I admitted it on several occasions, not

L
.

; ‘;

i 7




184

DEARNLEY-MEIER REPORTING SERVICE; Inc.

ALBUQUERQUE, N. M.

FARMINGTON, N, ™M,
© PHONE 325-1182

PHONE 243.6691

PAGE 537(

specifically related to the reserves; but in general, and on the
broad averane basis as shewn very clearly by thie curve, I think
thev are,

: I submit to you, Mr, Ralney, *that if we rovisad your
Exhinit 2 en that this same tabulation wae made, instead of
takina th» »oints as we have them =

A Yes, sir,

7 -- bu* if we refer back *to Consolidated's Zxhibit 3 «-

A Yes, sir.

2 ~= and work these un by the deliverahility rannes of

A Yes, sir,
-~ individually, cach with respect %o f+s individual
reserves as detarmined by you, --

! Yes, sir,

-~ that we would find that those 272 wells, each should|

reccive 2 fixed depletion rate scmewhere iIn the aresa of 100,000

-MCF, as a~2inst a nroiected yearly allowable for wells in that «e

“taks +th- twn ton cataqories so we'll he fair to you -- vnder

1,000, sxenie me, under ons million deliverability, you have a
projacted vearly allowabla for those wells which weuld nrobably

avers~» 5% ~3i11ien, e that corrocH?

T'm not sure that I follow you, Mr, Stockmar. I lost

you onmeitere in the middle,  Uanle you repeat that, nlease, sir?
> T asked vor, Yr, Palinay, that if we made a statistical

- "““\
s
LY
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presentation similar tc your Exhibit No, 2 ==

A Yes, sir.

o -- except that instead of using the categories repre-
sented by your seven average points,--

) Yes, sir.

] -- that we usedthe deliverability ranges for our
groupings that as to each well we found 1ts reserves according to
our own method of determining them, =

A Yes, sir,

Q -« I submit to you that the fixed depletion rate to
which all wells, or let's say the average wells --

A Now let me interrupt just a moment to be sure I under=-
stand. You are talking about the first two groups on my Exhibit
2 or Consolidated's Exhibit 37

Q I'nm talking about setting up one group containing 278
wells,

A All right, sir. Which are the wells on Consolidated's
Exhibit 3.

J vthich are all of the wells in the field in the zero to
one billion deliverability range.

A Yes.

d I suggest then that for column two we determine the
TeSeIrves ==

A For each of éhose wells?

“J ~- for each of those wells, independently.
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A Yes, sir.

Q I suggest then that we, if you wish, average all those
reserves, average those 278 wells to give us a deliverability
average of, what would it bes, 5007

A Five, 600, I don't know, I would imagine.

FARMINGTON, N. M
PHONE 325.1182

Q More likely about 6607

A I imagine it would be on the high side, six or 700,
I would guess, but it's just a pure guess.

Q But if it is as high as 700 then -~

A Yes, sir.

Q == by your own table here it should be entitled to a
yearly allowable of 61 million, 1s that correct, ox 707

A I don't follow that at all, Mr. Stockmar. We don't
xnow what it wili be until we determine what reserve ranges they
will fall into,.

Q tie have simply averaged the reserves of all -~

A Avgrage them and average the deliverability,

Q Farden me?

A "As I understood your problem, we were then goling teo

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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average all those reserves and then average all the deliverabilities,

then determine the ratic between the fixed depletion rate and the

PHONE 243.66931

allocated allowable; and I have no concept of what that average

reserve might be.

Q I was trying to simplify the matter, but instead we

create a very long table, Treating each well independently, we
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set forth its particular reserve, its particular deliverability.
Then we compare, we take the appropriate fraction of its reserve
for a fixed depletion rate -«

A Daily depletion rate.

Q -~ and compare that with the projected yearly allowe
able for that well,

A Yes, sir.

o~

Q I submit to you, Mr. Rainey, that we will find on the
average of those 278 wells, and they will vary, that the fixed
depletion rate should be in the nelghborhood of 75 to 80 percent
higher than the allowable permitted under this formula.

A Mr. Stockmar, without making some detailed calculations
1 won't -- if you made the calculations and say that's right,
okay, but I haven't, I don't know.

MR. HOWELL: You wish to be put under ocath, Mr., Stock-
mar, and testify to that?

A I don't know, Mr. Stockmar,

MR. STOCKHAB: 1f we could have the data sheets for
all of these categories that Mr, Rainey has, overnight, I'm quite
certain we could find a witness that will testify to that, in-
cluding myself.

MR. HOWELL: Well, I was just wondering if you are
prepared to testify to it now, because the witness has stated
several times he doesn't know the answer, and I submit it's

argumentative and improper questioning to keep putting these

&)
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hypothetical questions about calculations which have not been
made., Cbject to that line of questioning.

MR. PORTER: The Commission will sustain the objection,
since the withess has not made the calculations,

Q (By Mr. Stockmar) Mr, Rainey, may we overnight have
all those data sheets for these eight points?

A Yes, sir. I have no objection to your having them,
borrowing them. These are grouped, for your information, these
are grouped by raeserve groups. You'll have to completely ree
arrange them by deliverability groups to achieve what you are
after.

Q Mr., Rainey, returning to your Exhibit 1, please, --

A Yes, sir.

Q -~ what is the average deliverability of all of these
473 wellsy

A I have 457 on my exhibit. The average original --

Q Excuse me.

A -= deliverability was 1421 MCF per day. The average
current deliverability, or 1961, based on 1961 deliverability
tests, is 1290 MCF per day, bearing in mind that a number of the
wells, the initial conditions are the current conditions.

Q Wall, based on those initial deliverabllities, what
would be the, you might say the reserve of the average well?

A 3,140,000,000 cubic feet, which as I -« I gave these
on direct, Mr. Stockmar,and pointed out that those points fall
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right on the curves.

4 Thank you, sir. Of these 457 wells, how many of them
have a below the average deliverability?

A Below average deliverability?

2 Below the average of 1400 that you testified to.

FARMINGTON, N, ™
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A Mr. Stockmar, I haven't the slightest idea. I haven't
made a deliverabllity grouping of these wells,

i3 I submit to you, ¥r. Ralney, that it will be in the
neighborhood of --

Mi., HOWELL: If the Commission please, we are getting
back to Mr. Stockmar's testifying about some calculations that
haven®t been made. The witness has testified he doesn't know.

I would like to get home sometime before Easter morning.
3 (By Mr. Stockmar) Mr. Rainey «=

M. PORTER: Mr. Stockmar, please refrain from having
the witness testify to calculations which he hasn't had an oppor-
tunity to make.

A I might point out, Mr. Stockmar, the data sheets 1

gave you will enable you to make such calculations and you can

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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present them tomorrow.
> (By Mr., Stockmar) Mr. Rainey, did you hear Mr,
Truablond's testimony with respect to his Exhibit 4, maybe others?
A Ts this Exhibit 47
d Yes, sir,

A Yes, sir, I heard it,




190

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M,

FARMINGTON, N, M,

PHONE 325-1182

PHONE 243 6691

paGE S¥2

d That of the 473 wells in the field subjected to his
study, that 70 percent, or something near 70 percent of those
wells wiere below average deliverabillity?

Yes, sir,

Do you agree or disagree with his testimony,

I haven't made those calculations. I would venture to
say that he's probably right. I have no reason to dispute them.
1 haven't determined those on my own. I might point out that a
great number of the wells in the field are below average reserves,
too.

L YMr. Painey, can you tell us the average reserve =-
well, assuming that 70 percent of these 457 wells are below the
average deliverability «-

A Yes, sir.

-= can you tell me the average reserve attributable to {

MR HWELL: If the Commission please, Mr. Ralney has
answered that question that he has not computed on deliverability
groups. Mr. Stockmar, may I inquire if it is your intention to
continue questioning Mr. Rainey untll midnight to make further
attempts to impeaéh his testimony? Are you going to keep him on
the stand with the same line of questioning until the Commission
recessas for the night, because that's exactly the same question
that he's told you he hasn't computed, and we object to that line
of questioning.

M3. STOCCKEAR:T In answer to your question, I'm very
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anxious to be done, Mr. Howell,

€ {By Mr. Stockmar) Mr. Rainey, if the average delivere
ability of the field wells is 1400 -~
A Yes, sir,

«- and we have one well of a deliverability of 2,000,

FARMINGTON, N, M
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you will admit that there can be such 3 well?
A Yes, sir.
Can one single well of the below average deliverability
grour -~ I1'1]1 withdraw the question,

M. STOCKMAR: Thank you, Mr. Rainey, very much.

S

Yos, sir,

M., PUATER: Does that conclude your questions?
MR. STOCKMAR: Yes, sir.

MRe FORTER: Anyone else have a question of the witness?
FMr. Kellahin,

BY MR, KELLAHIN:

d ¥r. dainey, as I understand, in your reservoir study
you did this on an average tcwnship basis, is that correct?

& Yes, sir.

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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Now in arriving at the calculations, what core informae

tion did you use on each township, was it the same or what?

PHONE 243.6691

A Mr, Kellahin, I testified at greest length that I did
not do it, our reservoir people did It in a continuous study of
deliverabilities, of reserves, in the Oakota Pool., Ve used some

6% tc 62 cores in arriving at those paramweters, and as 1 mentioned,
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if we did not nave a core in a particular township and had cores

in townships around it, we probably used the average of those

four cores, the data on those four cores for the parameters to

be used for the determination of reserves in that one township.
4 You say probably, you don't know?

A That's wanat was done. 1I'm just saying if we didn't

FARMINGTON, N, ™
PHONE 325-1tB2

have it in one township, we averaged what we had around it. What
I'm saying, we did not necessarily have cores in every township.

2 But where you had cores in one township, you used those
cores, is that correct?

4 Yes.

] Then you made the assumption that as far as the rock
characteristics are concerned, they were uniform through the town-
ship?

A 4s near as we can determine. Of course, I made the
further statement, which 1 hoped was clear, that we compared the
logs on the wells on which we had core analyses. We then compared
those logs with other logs of the same character in that township

in an effort to determine an accurate count of net pay thickness.

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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9 That again assumes a degree of uniformity, doesn't it,

Mr., Rainey?

PHONE 243.6691

A Uniformity or non-uniformity, there may have been great
non-uniformity between logs: and if in correlating we couldn't

find the same sands that had good core characteristics, and some

logs in the township we probably didn't give any credit to that sand

-



193

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M,

FARMINGTON, N, M,

PHONE 325-t182

PHONE 243.6691

PAGE 5743

as being net pay.

2 But on the average, for the whole township, you had to
treat it as a fairly uniform -~

A Basic as to your porosity and water and parameters, and
things of that nature.

2 On your Zxhibit No., 1 -

A Yes, sir.

Q -~ it's ny understanding that each one, while you did
not group these by dellverability, your point there, for example,
you have five wells between six and seven there; that is the
average deliverabllity for those five wells, is that right?

A Cn that old orlginal curve, yes, that 1960 curve.

y Yes, sirc.

A That's correct.

- And on the 19 wells 1t would be the same, that's the
average deliverability for those 19 wells?

A Wiell, except that on the curves for the new curves,
those 19 welils on that last point, Mr, Kellshin, are a great
number of these oddball wells we discussed at some length. They
range in reserves up through nine billion,

& I den't want to belabor that point, Mr. Rainey, but
would you tell me what percentage, what number of the 19 wells
had deliverabllities in excess of three miliion, do you know?

A Wr. Farmar has my datas sheets. I don't know, Deliver-

abilities in excess of three million?
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ol Yes, sir.

A You talking about current deliverabilities or initial
deliverabilities?

4 Well, current deliverabilities, I would say.

A All right, Four of the 19, which is roughly 22 percent

2 Yould you accept the figure that the current April
proration schadule showed some 61 wells with deliverabilities in
excess of three million?

A If you say so, I'm sure there are, yes, sir.

W Had you projected your curve on outward, then, you
would have arrived at a reserve figure of some twelve billion,
if you included those wells, would you not?

A Now wait a minute «- I fall to follow you there, Mr.
Kellahin,

g You are relating deliverabilitles to rasofves. aren't
you? Frojecting that curve, would you be able to come to a figure
showing some reserve for those wells, if you included them on a
deliverability basis?

A I see what you mean. Yes, sir,

Q It comes somaewhere close to twelve million?

A That's right.

Q Twelve billion, 1 should say.

A Yes.

" Have you made any calculation, Mr. Rainey, on your

exhibit hore as to the extent the reserves you show as the initial




19%

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M,

FARMINGTON, N, M,

PHONE 3235-1182

PHONE 243.6691

PAGE §7%45”

reserves have been depleted, as shown by your current reserves?

A You mean percentage-wise?

d Yes, sir.

A No, sir. I have the ~~ on the data sheets that Mr,
Farmar has, I have the current, current reserves versus the
initial reserves. It can be determined from those.

2 You also have them on your exhibit, don't you? Isn't
that what your purple line and your -

A Ch, I see what you mean, the difference there. I have
not calculated the specific percentage. I'll be happy to do so
for you. As I recall, Mr. Kellahin, I belleve we looked at them,
1 do not have the calculations with me; my recollection is that
they are essentlally the same. There may be a variation at one
point from some other point, but ==

G Actually there's a substantial varlation, is there not?

A Percentage decline in reserveas?

“ Could you, for example, make the calculation for us
on the depletion of the reserves between the five and six million
figure’

A All right, sir.

& That's 28 wells, 4s 1t not?v

A Yes, sir., That's declined from 5474 to 4974, which is
500,000,000 over 5474, it's approximately 9.2 percent.

“ Now -=

A I have got a small slide rule so I'm having to gquess
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pratty widely.

< Now would you do the same, then, for the group just
below that, the four and five billion group?

A All right, sir. Thatts from 4474 down to 4,009, which
is 46% and 465 over 4474, that's 10.1 percent,

2 de don't quite agree on that. Wculd you please repeat
the coordinates on the two polnts?

A I show 4474 on the inlitial conditions; that's
4,474 ,000,000, and 4,009,000,000 fer the second point.

W How does that then compare to the group between one

and two?

A Between wherey Excuse me.
w Cne and two.
A ¥%all, that's 825 and 768, that's 57 over 825. I get

about seven percent.

Q ‘hat were your coordinates on that?

A 825 for initial and 768 for current.

W Be closer to five percent, wouldn't it, Mr. Rainey?

A I get 57, didn't 1 subiract right? I get 57 over 825,
which calculates to approximately seven percent, It's about 6.9
something, I can't read it on this slide rule.

| Now under a proration formula such as you have shown

on your Exhibit No, 2 -~ 1 don't mean proration formula, 1 mean
your depletion rate ==

h Depletion.
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» Depletion rate.
A Yes, sir.
Your goal would actually be to deplete your reserves
percentaqge-wise on an equal basis?

A Yes, sir, that's the hope of all proration formulae.

FARMINGTON, N, M
PHONE 325-1182

4 The other calculations here are solely hypothetical
situations, aren't thay?

A You mean the calculations as to the allowable under
the == ves, sir, with the assumptions as set out at the bottom
of the page.

Q But this Exhibit No. 1 reflects actually what happened,
doesn't it?

A That reflects what happened for one year of proration.

There are a number of wells in this pool been here for some time.

g This does reflect what happened in one vear of proe
ration?

A Yes.

3 And the withdrawals aren't equal?

A No, sir,

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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3 And the wells in the middle range are the ones who have

received the greatest allowable, aren't they?

PHONE 243.6691

A They are the on2s whosa reserves have been depleted
a slight percentage mere than, than the averages in the lower
range.

G Those are actually the above average wells, aren't they,
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Mr. Rainey?

A The ones in that middle range?

3 Yes, sir,

A 1 would say they are probably the above averaée wells
in reserves, 1f you are going to talk about the averages that
we have discussed previously, and being 1422 deliverability
average, thelr average deliverabllity ranges are higher.

Q Well, the range of 10.2 as against seven, your calcue
lation is about a 40 percent difference, isn't 1it7

A Well, I figure 30, but if you want to call it 40,
okay. 1t would be 40 percent on seven -- excuse me, right.

Yes, sir. You gave us a figure of seven?

Q
A Yes, right, if you are using seven as a basis.
Q You gave us 10.2 as the highest?

A

That's correct.
Q We are still not talking about the wells with the
greatest reserves or the highest deliverability, are we?
A We may be talking about some wells wlth high deliver-
abilities, not in these averages ==
& Ve are not talking about the wells with higher reservesp

A No, sir, however, the reserves are much higher than

average.

Q It's your position that the wellc with the highest

deliverabilities are being penalized?

A On the basis of these curves, it would appear to be.
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MR. HOWELL: That's a mis-statement of his testimony.
His testimony was that the woells with the highest reserves were
bheina penalized.

A Thatts correct,

Q (By Mr. Kellahin) Is that correct, Mr. Rainey?

A Yes, sir, that's what 1 testified. That's what this
curve would seem to indicate.

Q The highest reserve wells are being penalized?

A Yes, sir. By the fact that this curve is, the slope
of this curve changes relatively abruptly at about the three to
four billion range.

Q Well, you group these wells on an average deliverability
basis, have you not?

A No, sir. I have grouped them on an average reserve
basis. |

Q Well, what éoes this deliverability column on the lefte
hand side mean, then?

A That is the average deliverability of the wells within
the reserve group shown on the bottom.

Q Well, 1'd say then you have grouped them by delivera-
bility.

A No, sir. I have averaged the deliverabilities in the
reserve groups. 1 have not = that's the whole point that Mr.

Stockmar was taking these data sheets for,

Q In each instance you could have extremely wide variatiﬂn
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of deliverabllities?

A I testified to that, yes.

Q There's no relation between deliverability and reserves

A No, slr, «= |

Q Thank you.

A Your statement is not correct. There is a very corree
lated relationship between the reserves and deliverabilities, as
evidenced by this curve.

MR, KELLAHIN: That's all the questions I have. Thank
you,

MR. PORTER: Does anyone else have a question?

MR. MORRIS: 1 have one or two guestions, please;

MR, PORTER: Mr. Morris.

Q Mr. Rainey, I believe at the outgset of your testimony
you stated that as many wells have been drilled during the year
1961 as have been drilled in prevdious years in the Basin-Dakota
Pool, isnt't that right? |

A Cumulated, there have been 301 wells drilled prior to
1961 -~ excuse me, 372 drilled in %61, |

Q Do you have any reason to believe that that rate of
drilling will not continue over the next few years?

A I doubt seriously that it will, Mr., Morris, for several

reasons. In the first place, a great number of the locations in

a4

what we call the good area of the fleld have now been drilled up.
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_ Based on what we know of the market demand situation, what the
Commission is very well aware of in regard to our problems and
other companlés' problems with the Federal Power Commission, there
does not appear to be any immediate relief in the market demand

situation, and I don't believe that operators are going to drill

FARMINGTON, N, M
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that many wells, I mean at that rate, until such time as the mar-
ket demand picks up to justify it. Mr., Trueblood testified that
he didn't intend to.

& Would you say that a substantial number of wells would
be drilled in the next few years, and probably at a greater rate
than the 1960, 1959, or 1958 range?

i That's possible, Mr.Morris, that would just be pure
guess on my part, though. 1 have no knowledge whatever of any
company's drilling program, including El Paso's.

Q If 1962 and '3 prove to be heavy drilling years, the
Rasin-Dakota Pool would more rapidly approach the point, and if
there were no increase in market demand -

A Yes, sir.

o -= then the pool would reach the point where you would

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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need to have minimum allowables assigned in order to prevent the
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premature abandenment of wells, would you not?
A No, sir. You could double the pool wells in the Basine
Dakota I’nol and still have over a million and a half a month,

based on the statistics from last year for an acreage allocation

factor, which is in my opinion more than adequate to pay for
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operating expenses and a reasonable profit,

¥ ¥r. Ralney, there's been a lot of discussion about
freak wells on your exhiblts,

A Yes, sir.

3 And in some categories you had very high deliverability
wells, and I believe you have sald that they might well have low
reserves, and vice versa; you had low deliverability wells that
might have high reserves available to them?

A Yes, sir.

4 Do you believe that a minimum or even a maximum allow=-
able would be a reasonable way of handling those wells which you
have described as freak wells?

A Mr, Morris, as to a maximum allowable, I made no speci-
fic calculations in that regard, and I don't know.

i We are making no e

A As to minimum =

> We are making no recommendation here in this hearing,
either,fqr a maximum allowable. My question, you might consider
it Just with respect to the minimum,

A Yes, as to a minimum, I think any well in this pool is
raceiving an allowable if it is capable of producing it, and
granting minimum allowables is not going to help a well that's
not canable of producing that minimum aﬁyway; that any well in
this poei under present market demand conditionsvand situations,

even if you doubled the number of welis in the pool and maintained
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the same market demand, there would be enough allowable assigned
on acreaqe only to take care of these small wells if they are
capable »of producing. If they are not capable of producing, the
minimum won't help any.
Q You think the present formula even takes care of freak
wells?
& Yes. W®We would recommend no change in the formula and
no change in the pool rules.‘
¥R. MORRIS: That's all.
MR. PORTER: Mr. Nutter.

BY MR, NUTTHR:

Q Mr. Rainey, you gave the number of wells that have been
completed in the pool at the first of the year for 1958, 1959,
1960, '6l, and '62. Now what was the source of the information
for the first year?

A The source of the information for all the years, other
than those wells that were drilled in 1961, was the Report as to
Dakota Pools, when they were still carried as individual Dakota
Pools, in the New Mexico Oil and Gas Engineering Committee Annual
Report.

Q Does that Annval Report list wells which do not as yet
have pipeline connections?

A It's my understanding that that report lists all wells
that have been completed, Mr. Nutter,

& Does it list wells that haven't had production?
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A Yes, sir, as to those pools. Now you recall that
untll the last year or so, when the Annual Report has been taking
the statistical data solely from the Commission files, that
prior to that they compiled by pools, the development in those
pools each year; and that's the source of this earlier data;

W Viall, until what time was that type of information -

A It all came from the Annual Report, Mr, Nutter, and
we took the figures that were shown in there, If there 1is any
deviation, there may be a few more.

d Well, I just wondered at what point during the develop-
ment of the Basin-Dakota Pool that wells which were completed
but did not have pipeline connections were included in the list
of completions in the pool.

A I don't know, specifically, Mr. Nutter. I know that
through the year 1959 that Annual Report carried wells by fields,
and it was wells that had been drilled. Now as to the year 1960,
which was the Annual Report for *61, I think there was the ine-
formation in there as to completed wells. This information was
gathered for me from our flles, from files elsewhere, and I did
not personally gather the information, I'm merely using the |
statistics furnished to me.

5 At any rate, the last figure you gave, the 673 ~=

A Does include wells that are not connected to a pipeline

U And some of the previous years may not’?j

A That's possible. Ags I say, 1 think for '57, '58, and

LJ
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596 it did, Now the year 1960 may not have,

Ml. NITTER: Thank vou, That's all.

MR. PORTZR: Anyone else have a question? Mr, Stockma

M. STOCKMAR!® One more question, if I may.
BY MR, STOCKMAR:

Mr. Ralnev,in the exchange betwaen you and Mr. Howell
just now, wae the final result that ycu testified that under the

existinag formila wells with the higher reserves are being penae-

1ized?
i Yec, sir, in relation +0 --
] But not -
A ~- in relation to the wells with low reserves,

S But not the wells with high deliverabilities? I think
that was ==
A Not necessarily: ves, sir, that's oenerally it,

By subtraction, then, does that mean that all of the
penaltins are beina borne by the low deliverability wells with
high resorves?

A That's a pretty broad generality, Mr. Stockmar. I
dontt holieve T can answer that question without checking it out.

MR. PORTHER:  Doas that conclude your questioning?

MR. STOCKMAR: T will have to calculate this, I'm
afraid,

HR. PORTER: Any questions =«

MR, HOWELL: I have a couple of questions on redirect.

[e
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REDIRECT EXAMINATION

BY Mil. HOWZLL:

| Mr. Rainey, as I recall your testimony, vou stated
that in compiling Exhibit No. 1, you included in the initial
reserves some wells which had been completed in 1958, some 1959,

1960, 1961, all different dates?

A Yes, sir.

3 And in the current reserves you took just the 1961
reserves’?

A That's correct.

s

- So that in any group there might be some wells which
had produced for as much as three or four years, and some wells
in which no production had taken place?

A That's correct. If I may correct one point on that,
Mr. Howell, it's the reserves as of December 31, 1961.

Q As of December 31st?

A Yes, sir.

3 50 it would neot necessarily reflect an even rate of
withdrawal of reserves on this graph, since you are using initial
wells covering a period -~ I mean initial reserves covering a
period of three or four years and comparing with the current?

A Yes, sir, that's correct, |
Mi. HOWELL: That's all the questions I havae.
lite PORTER: Does anyone else have a question of Mr.

Rainey? The witness may be excused.
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(Witness excused, )
[fR. HOWELL: That completes El Paso Natural Gas -~
¥R. PORTER: Does that conclude for El Paso Natural
Gas”?
MR. BOWELL: That concludes El Paso Natural's testimony

MR. PORTER: Mr. Swanson, you indicated that Aztec

FARMINGTON, N, M
PHONE 325.1182

had one witness?
M. SWANSON: Yes, that's correct,
M3, PORTER: Has your witness been sworn?
Mi. SWANSON: Yes, he has.

called as a witness, having been first duly sworn on oath, testi-
fied as follbws:
DIRECT EXAMINATION

BY MR. SWANSCN:

2 Viould you please state your name and the company by
whom you are employed, and the position you hold with the company?
A I'm L. M. Stevens, employed by Aztec Oil and Gas

Company in the capacity of Petroleum Engineer.

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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Q Has the work you have done with Aztec Uil and Gas
familiarized you with the Basin-Dakota Pool?
A Yes.

Have you testified before this Commission previously?

i

A Yes, I have.

MR. SWANSON: Are the witness' qualifications acceptabl??
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M. PORTER: Yas, they are.

i\ { v Kr. Swanson] Mr. Stevens, yvou are familiar gene-
rally wi¢th the application in this case?

Yoee, sir, 1I'm familiar with it,

» Have you made a study of the facts which you believe
pertinent *o the formation of an opinion --

& Yas,

“ -- as to whether the Basin~Dakota Pool allowable
formula shnuld be changad as Consolidated has requested?

- Yes, sir, 1 have.

“ Yefnre going into the details of that study, will you
tell tne Coamission  your conclusion, if you have reached a cone
clusion from that study?

Yy conclusions are that there is a genseral correlation
between deliverability and reserves, and that an allcwable formula
with a larger weight given to deliverability would orobably more
nearly comolet2ly protect correlative rights: but the present
formula affords a high degree of correlative rights protection,
and in additiecn i+ also provides for a minimum allowable which is
adequate at this time to prevent waste by premature abandonment.

Yy conclusion is that a 60«40 formula as proposed by
Consnlidated wnuld seriously impair correlative rights.

“r. Stevens, would you tell the Commission how your

<4

study was undertaken and what it developed?

A dell, the first step was the construction of gross pay,
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isopach map. Gross pay was determined for every well west of the
San Juan~3io Arriba County line by counting every foot of Dakota
pay which fell above base lines on available induction electric
logs.

This map, which was prepared independently, was for
all practical purposes identical to Pubco's Exhibit No, 1. This
gross pay isopach map was constructed primarily to show the distri
bution and the maanitude of the reservelr's capacity to centain
in=place cas resarves,

The second step involved the construction of an isoe
deliverability map., It also was constructed independently, and
I used current deliverabilities to construct that map, the same
that i"ubco uses, 2nd cur map is =ssentislly identical to their
iso=-deliverability map.

Now we concur in FPubco's testimony that correlated
areas of hiah deliverability with areas of thick gross pay. This
relationship actually correlates high deliverability areas with
areas of the reservoir which are capable of containing more ine
place gas reserves than areas of thinner gross pay. Therefore
it indicatas to me that there 1s a general correlation between
deliverability and recoverable resarves.

4 Are you familiar with any other parameter that approxi-
mates recoverable reserves as closely as deliverability does?

One that is so easily figured that approximates it so

closely, no, 1 am familiar with no other one.
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« Is it your opinion that recoverable reserves of the
wells in the Basin-Dakota Pool can be estimated with reasonable
accurazy from the information that 1s available?

Yes, sir, with reasonable accuracy.

Is the reasonably accurate estimation of recoverable
reservas important to any gas producing company?

Yes, sir, it is. It lets you know how you stand, how
much your company is worth, and other economic factors that would
be important.

i Has fztec determined the recoverable reserves for each

of its Dakota wells?

A Yes.,

“ fow many wells are operated by Aztec in the Basin-Dakota
Pool%

I3 hs of January this yezar, we were operating 61.

2 And how many wells does Aztec own an interest in in

the Basin=Dakota Pool?
fs of January this year, we had an interest in 101

Dakota gas wells.

s In the reserve study that Aztec undertook, what was
the general range of reserves disclosed by Aztac's calculation of
its own wells?

- The reserves ranged generallvy from a billion and a half
up to about nine billion, or at a ratio of about eight to one.

Mite FUKTER: Is that in this 101 wells?
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A Yes, sir.

o (By Mr. Swanson) Is the determination of recoverable
reservass ogually important to a gas purchasing or transmission
company’

i fes, sir, I believe it 1s, However, they usually
figure reserves for a total pool or total area within a pool for
thelir uses,

: Cid the computation of Aztec's reserves on an individual

well basis compare favorably with the study of reserves made by

[£3]

1 Faso as represented on El Paso's Exhibit No. 17

A Yes, sir, thev commared very favorably.

> Lo you have an opinion as to £l Paso's reserves study
and its value in showing the distribution of recoverahle reserves
in the Basin=liakota Pocl?

A 1 have a very firm conviction that they are very
correct according to Mr. fainey's testimony to the way that he
supported them in his testimony, and also because our own reserve
and deliverability calculations and investigation compared so
favorably with them; and 1 think that I'm satisfied that our
reserve calculations are correct.

iihat is your feeling as to the appropriateness of the
El Paso study of 457 wells in this study?

wall, I think it's the most appropriate thing that ws

have <zan at this hearing, because it contains 457 wells, which

was just about every existing Dakota well completion around
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December of last year or January of this year.

o Have you prepared any exhibits which are designhed to
show the effect on correlative rights in changing the prasent
allocation formula to that proposed by Consolidated?

A Yes, sir.

(Whereupon, Aztec's Exhibit No. 1
marked for identification.)

~ooyou have a copy of Lxhibit 1 which I have passed

sut o the Trorpnission?

Would you explain it to the Commiscsion, please?

“xiibit ) is based on Il Paso's purple curve of thelr
Exhibit Yo 1, This exhibit consicerc a complete Dakots ool
comprivad i thes: 457 wells with allccation based on the present

scatlion, being 47 killion cubic feet of gacs a

o

year, whi.: was just about what was allocated In 1941

This exhibit is & curve which is detarminacd by 2 plot
of th: ;~:ccent of the average well's recoverable reserves it would
be allcocwed o produce In one year plottea against +hat average
well's Zeliverability,

i Uro Ttevens, this extibit 1s based or the present proe-
ratior fornla, 1s 1t aot!

Yiz, tho ‘ww 1f youtll notice the
poirt <uwn at the lower «nd of the curve, vyou'll notice that

this averane wall with a deliverability of lese than %90 would

nt of its cscaoverahls gas |
_Vw‘ & i‘
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reserve in a vyear; and up at the top of the curve you'll notice
that a well with a deliverability of over 2,000 would be allowed
to produce in the same period just slightly less than two percent
of its recoverable reserve, Now the distribution of the points

betwean these two extremes indicates that the present formula

FARMINGTON, N, M
PHONE 325-1182

favors the lower reserve wells with allowable at the expense of
the high reserve wells.

4 Mr, Stevens, I note a pencilled circle above one that
has a pencilled point next %o it, Would you explain the signifi-
cance of that, nlease?

A That pencilled point, I discovered the printed point

is in arror. The pencilled point is the correct one.

- Have you any other comments to make in regard to this
exhibit?

A No, sir, not at this time.

i Have you another exhibit prepared that you would like

to present to the Commission?
A Yes, sir,

(Whereupon, Aztec's Exhibit No. 2
marke.. fov icentification,)

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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mre otevens, would you explain this exhibit to the
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Commission, please?
5 Exhibit No. 2 has the same wasis as .xhibit Yo, 1; in
fact, i%'s practicaily lidentical, it s identical to Zxhikit No. 1,

with ihe excentlion that allocation is based on a 63-40 formula for

ThIs axXxnibLt aere INsc




214

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M,

FARMINGTON, N, M,

PHONE 325-1182

PHONE 243.6691

PAGE 5L <

You will note the performance of such a field under
a 60-40 allocation formula. The average well with less than 500
deliverability would now have nine percent of its recoverable
reserves allocated to it in a year. It would be allowed to pro=-
duce nine percent of its recoverable reserve. During the same
period of time, under this 60«40 formula, the average well with a
deliverability in excess of 2,000 would be allowed to produce
less than two percent of its recoverable reserves during the same
period of time.

Now this average well with less than 500 deliverability
would almost completely deplete its recoverable reserves in eleven
years. During this same eleven-year period, the well with over
2,000 deliverability would deplete less than one-fourth of its
recoverable reserves., This low deliverability, low reserve well
orobably would not cease to produce at the end of these eleven
years, but it would probably impair correlative rights, drain the
gas, the reserve from some other tract and produce it into the
pipeline.

W ¥r. Stevens, you have demonstrated the relationship
betwesn the extremes on thils curve and this group of wells, What
is the relation between,what are the values between those two?

I3 The distribution of the points between the two extremes
indicate that the higher a well's deliverabillty, the less percent
of its recoverakle reserve it would be allowed to produce each

year under a 60-40 allocation formula.
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Based on the results of your study, Mr. Stevens, have
you a recommendation to make in summary to the Commission?

A Yes, sir. Aztec would recommend that the present
formula be continued, that we see no need for a minimum allowable
at this time. We think that the present formula is equitable in
that it grants this minimum allowable, it protects correlative
rights, and it prevents wasie due to premature abandonment; and
we seriously recommend that the 60-40 formula not be adopted, as
it would seriously impair correlative rights.

4 Mr. Stevens, were Aztec's Exhibits 1 and 2 prepared
by you or under your supervision?

I Yes, sir, they vare,

MR, SWANSON: We wish to offer Exhibits 1 and 2 in
evidence at this time,

MR. FORTER: Any objection to these exhibits? They
will be admitted.

MR. SWANSON: This concludes Aztec's direct examina-
tion.

MR. PORTER: Any questions? Mr, Kellahin,

CROSS EXAMINATION

BY MR. KELLAHIN:

" I don't quite understand the source of information on
the two exhibits involved., It is taken from El Faso's Exhibit
No. 1, is that correct?

A Yes, sir, that is correct.
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Do these points on here represent the yellow points?

] wWhat do they represent?
A The points on this curve represent a plot of the per-

cent of an average well's recoverable reserves that it would be

FARMINGTON, N, M
PHONE 325.1182

allowed to produce in one year under the present formula, on my

Exhibit No, 1.

i A plot of a percent of what?

A The percent of an average well's recoverable reserve
that this average well would be allowed to produce in a year under
the present formula.

Are these average wells for each point that you have
here?

A Yes, sir.

3 How many wells are average?

A In the first point -- we'll start at the bottom and go
towards ths top.

< This is on Exhibit No. 17

A Yes,sir. In the first polnt there are 12 wells; the

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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next one there are 83; the next one there are 1503 and the next

one there are 100; the next one there are 65; and the next one

PHONE 243.6691

there are 28; and in the last one there are 19.

2 That is the same wells that were used by Mr. Rainey

on his Exhibit No, 17

A Yas, sir, exactly.
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U

A

on the purpie curve appearing on his exhibit. 1 asked him for

the numerical values of these points and he supplied them to me.

I3}

2

wells by deliverability?

A

}
hal

A

LY
-

this exhibit?

)
4

this exhibit. I was supplied with the deliverability values for

the particular reserva group of wells by Mr., Rainey.

d

testimony, is it not correct that, for example on your 19 wells,

your deliverability figure would be the average for just those

19 wells?

lity tc a

i

Are they the same wells?

Yes, they are the same wells., This exhibit is based

But it is based on the same identical wells?

Yes, sir.

You heard his testimony that he did not group those

Yos, 1 did,
Ycu have done so?
No, I did not.

How did you get them on the deliverability scale on

The deliverability is read from this scale here on

Well, according to my understanding of Mr. Rainey's

Yes, sir, that is correct.

And they could range from an extremely low deliverabie
axtremely high deliverability?

Thatts right.

And yet you relate that then to the reserves in place
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under that tract,--
Yes, sir.

“d -=- is that right?

A Yes.

Cn what basis do you justify that?

A Because I believe there's a general correlétion between
deliverability and reserves.

J “ihat do you mean by a “general correlation"?

A 1 believe that a well's deliverability indgcates gene-
rally the amount of recoverable reserves that lie beneath the
tract which it produces.

o Can you say generally, can you say with what degree

of accuracy it relates?

A No, I haven't made a detalled study concerning the
accuracy.
d Does it relate to it to ten percent?

A I wouldn't have the slightest idea,
¥ You are talking about reserves, Mr. Stevens, what do

you mean by reserves?

A Recoverable reserves.

Q2 lecoverable resarves from what place?

A Dakota,recoverable Dakota reserves.

. Are you talking about recoverable reserves to an indi-

vidual well hore?

A Yes, sir.

3
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& How do you define reserves as to an individual well?

A I would define it as reserves calculated or sstimated
for that well on the basis of 320-acre spacing.

2 Are we in agreoment that what this Commission is cone
cerned with allocating are those reserves beneath a given tract
of land?

A Yes.

. That is correct?

A Yes.

™ And that's what you mean by reserves?

A Yes.

G And you say there's a general correlation between that
figqure and the dellverability of the well?

A Yes, sir.

U But you don't know to what extent that general correlae

tion is accurate?
A No, sir, I don't, and I have never seen it explalned.
MR. KELLAHIN: That's all the questions.
R, PORTER! Anyone else have a question of this witnesl?
M. SWANSON: I have one more question on redirect.
Miie PORTER: Mr, Swanson.
REDIRECT EXAMINATION

_B_X Mit. SWANSON:

L With respect to comparison of individual wells throughe

out the Basin-Dakota Pool, there will be some situations where the

‘/v
5
g
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relationship between deliverability and recoverable reserves of

the well are not identical?

A Yes.

o} Whaen you take the values of recoverable reserves within
given ranges and average the deliverabilities values withiﬁ those
ranges, the correlation is really quite close, is it not?

A Yes, sir, and I believe with Mr. Rainey and with Mr,
Trueblood that this pool must be allocated on the basis of the
average well.

MR. SWANSON: That's all.
MR. PORTER: Mr. Kellahin.
RECROSS EXAMINATION

BY MR. KELLAHIN:

> | On the basis of the answer just given, how close is

this relation, on the average?

A Batween ==

Q Daliverability and reserves. I'm talking about reserves
in place under the tract dedicated to the weil. I'm not talking
about the drainage area of the well,

A How close is this correlation?

o Yes, sir. You said it was very close, in response to
a question.

A I+ was a general correlation.

] Yhat is it7?

A On the average, it's very close.
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Q How close?

A How close -~ close is all,

N You don't know?

A I don't know how close.

) There's no mathematical precision to‘it,is there?
A It*'s a general correlation.

4 It's a general correlation.

A 1 feel the same way about it, I'll go no further than
the 0il Conservation Commission went when they wrote the order
that inétituted gas proration in the Basin-Dakota, and it is
quoted in there, "There is a general correlation between reserves
and deliverability,” and that's as far as I want to go.

J You don't want to define "general" elither?

A No, sir.

MR. KELLAHIN: Thank you. That is all.

iMR. PORTERt Does anyone else have a question of Mr.
Stevens? He may be excused,

Witness excused.)

Mi. PORTER: My records are not complete. Who made
the appearance for Sunset International, Mr. Seth? Mr. Seth,
are you ready to go?

KMR. 3ETH: Ready to go.

THOMAS F, POPP

called as a witness, having been first duly sworn on oath, testi-

fied as follows!
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DIRECT EXAMINATION

BY MR. SETH:

- “will you state your name, please?
A Thomas F. Popp.

d by whom are you employed, Mr. Popp?

FARMINGTON, N, M
PHONE 2325-1182

A Sunset International Petroleum Corporation.

2 What ave your duties, and your title?

A Chief Production and Drilling Engineer.

3 in that capacity have you had experience in the San
Juan Basin?

A Yos, sir, I have been in, worked in the San Juan Basin
and been familiar with it since November, 1958,

] Yhat particularly have been your duties in the Dakota
Pool we're considering in this hearing?

A Drilling and developing Dakota well.

U About how many welis does Sunset have in the Dakota
Rasin, Dakota Pouol?

i e own and operate 13 wells and have an interest in

two other wells,

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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What Is yocur educational background, Mr. Popp?

A University of Wyoming, a Bachelor of Science in General

PHONE 243-6691

Engineering in 19%58.
And your experience when you left school?
A Driliing and pushing tools until I went to work for

Sunset International in 19%8.
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MR, SETH: May he testify as an expert?
Mi. PORTER: Yes, sir.
" (By Mr. Seth) Have you prepared some data that per-
tains to the Dakota Pool which shows some relationship between

recoverability to deliverablility?

FARMINGTON, N, M
PHONE 325.1182

A Yes, sir, I have.
(Whereupon, Sunset's Exhibits Nos
1 and 2 marked for identifica-
tion.)
) Now referring first to what you have indicated as your

Curve No. 1, would you tell the Commission what that represents?

A Curve No. 1 is the initial or the first deliverability
assigned to these wells, against the ultimate recoverable gas.
These are ten wells that we have production history of one year
or more,production history on.

€ Why did you select these particular wells?

A We don't like to run too many reservoir calculations
on wells with less than a year's production,

Q These are all over one year?

A These are all over one year.

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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< Tell us a little bit about the data that you used to

prepare this curve?

PHONE 243.6691

A I used the reservoir reserve figures from the company
files: the deliverabillty data is that deliverability as taken

by the New Mexico O1l Conservation Cemmission, and is on record.

o What about the shut-in pressure tests and other similar

iﬁf
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data, is that taken in accordance with the rules and regulations?
A Yes, sir, in accordance with the rules and regulations

of the deliverability requirements.

& How are your curves calculated on your Exhibit No. 17
A They're calculated on twe or meré pressure points versusg
production history with bottom hole pressure data, core analyses,
and electric logs.

3 You used the pressure decline method rather than the
volumetric method?

A The reservoir section of our company calculated them;
it is my understanding that they used the pressure decline method.

o Would you tell us, please, what this Curve No. 1 shows,
what conclusions would you draw from this curve?

MR. KELLAHIN: If the Commission please, I would like
to make an objection to this line of testimeny on the grounds that
the witness has testified that he took the reserve figures from the
company files; someone other than himself made them and he appar-
ently would not be available for cross examination on the validity
of his calculations.

MR. SETH: If the Commission please, the witness has
testified that he used company figures, as all the witness have
testified during this hearing. I don't think we can expect any
witness to have done all the work that goes into the preparation

of any of these exhibits., It's bound to take a group of people

who work up the exhibits. I think that's always been the practice
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of the Commission.

M. PORTER: Objection overruled.

MR. KELLAHIN: Exception.

MR. PORTER: The record will note that Mr, Kellahin
has made an exception.

Q (By Mr. Seth) Would you tell us what conclusion you
would draw from this Curve No. 1?

A I plotted the deliverabilities versus ultimate recover=
able gas reserves, and because I couldn®t draw or I couldn't
determine what I could say was an accurate curve, I merely drew a
straight line through what 1 considered a more or less average,
what could be considered as a more or less average curve. With
a couple of exceptions, I find that recoverable reserves versus
deliverability more or less follow a straight line.

Q Do you believe that this line fairly represents this
relationship between your deliverability and ultimate reserves
the Qay you have prepared this exhibit?

A Yes, sir.

Q Have you prepared an exhibit which is entitled Curve
No. 27 Would you tell us please what this curve shows?

A Yes, sir. It is a plot of the same ten wells plotted
on the same scale, deliverability versus remaining recoverable
resarves, as of December of 1961, using the 1961 deliverability.

Q Does this line on Curve No. 2, does that fairly repre-

sent the relationship between the two factors?
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A Yes, sir.

w What conclusions would vou draw from this exhibit?

A

A That there is a relationship between deliverability
and recoverable reserves,

Considering both of these exhibits and your study of
the reserveir, in your opinion, under the present formula are
these wells producing in proportion or at a rate that's in pro-
portion teo their recoverable resarvés?

A Fairly much so. They seém to be declining about the
same rate in proportion to their remaining reserves, except for
the two lower-most wells which have recovered slightly more of
their remaining reserves than the remainder of the wells,

Q You have heard the testimony during the course of this
hearing relative to minimum allowables, have you not?

A Yes, sir,

q What is your opinion or your conclusion relative to the
present need for a minimum allowable?

A I believe right now it is unnecessary, as Mr. Utz
pointed out, |

L Why do you say that? Why is it now unnecessary?

A Because of the bullt-in 25 percent acreage factor that
gives every well a monthly allowable based on acreage alone, that
is in excess of operating cost.

) Could you give us some figures? On what do you base

your opinion that it is above operating cost?
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# Pardon me?

i Upon what facts do you bas e your opinion that it is in
excess of operating costg?

A Using approximately fif+teen c2nts as a composite price
for iOF, and using 1,000 MCF per month would be equivalent to
approximataly $15§.00, which for future éstimates we consider as
the econonic 1limit of a well, That is less than half of what the
averags finures would allow a well on 25 percent acreage factor
alone,

£ Is it the experience of your company that the opasrating
costs are in the area of $15G;Oﬁ-p@r well per month?

A That is an average cost that we use. It's not, well,
it includas overything but the administrative overhead.

‘', PORTER: That fiqure you would estimate at $150,007

s

Yes, sir,
. PORTER: Por well?
A Per well, sir,
2, PORTERS Thank you,
(ay #r, “pth) In your opinion or in your company's
opinion, has the development of the field or pool ceased?
~ Are you roferring to the Basinuﬁakoté Pool?
Yesg,
h Mn,

Snes vour company contemnlate any further drilling

during, sav, the nraxt two years”




228

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M,

FARMINGTON, N, M,

PHONE 325.1182

PHONE 243-6691

PAGE 4%?1/

4 Yas, sir, we are constantly looking at submittals,
and would very much like to do additional drilling in the San
Juan Basin. |

Q Do you have locations, do you own or lease locations
now that you do not consider suitable for development?

A Yes, sir. 1 have one location in the Basin that we
do not figure we can drill and recover our money on. In fact, we
have set surface pipe on it but do not feel that we can recover
our money on it,

4 Isn't this pretty much typlcal of any field; there are
good parts and there are mediocre parts and poor parts of the
field?

A Yes, sir, that's typical of my experience.

9] And it depends, how well, how successful the wells are?

A Yes, sir.

Q Do you have any further comments relative to the exhibi;
or to the application of Consolidated in this case?

A I might point out that there is a, on Curve No. 1, the
initial deliverabillty of the well marked 1-C is actually»IBSTx
and this well shows an abnormal behavior, as does the No. 1, the
1-F, and the 2-J,

Q€ Do you generally concur in the recommendation made by
Pubco in this case, by El Paso?

A Yes, sir,

Q As to the continuation of the present formula?
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A As to the continuation of the present formula, our

company very much advocates that it continue as such.

MR. SETH: That's all we have. We would like to offer
Curve No, 1 as Exhibit No. 1, and Curve Ne. 2 as Exhibit No. 2.

MR. KELLAHIN: Would the Commission defer admission
until after cross examination?

MR. PORTER: What was your motion?

MR. KELLAHIN: We would like you to defer admission of
the exhibits until after cross examination.

MR. PORTERt Mr, Seth, the Commission will rule on the
motion at the close of the cross examination, |

MR+ PORTER: Mr, Kellahin, do you have a question?

MR. KELLAHIN: Yes, I do.

CROSS EXAMINATION

BY MR. KELLAHIN:

W Right at the last of your examination, Mr. Popp, you
sald something about the 1-F, 2-J, and the No. 1 well. I didn't
get what your statement was.

A The No. 1 well has been refracked; the leF well, I am
experiencing some difficulty in producing it, paraffin problems,
in fact, it has plugged off completely several times with paraffin
The 2-J I have experienced, I haven't been able to identify the
watar, it's carrying a black organic material and I believe that
has caused that well to be erratic.

( But you saw fit to use those three wells in your calcu=




lation here, is that right?

A I saw fit to put them in because I realized that every-
body knew the wells were in there, and rather than explain them,
without them In the curve, I thought it would be better to put

them in the curve now,

FARMINGTON, N, M
PHONE 325-1182

Q Did the refrac job change the deliverability on your
No. 1 well?

A Yes, sir, it did,

Q Did it change the reserves on that well?

A No, sir,

W Now 1in making these calculations, Mr, Popp, do you
know what pressure points were used?

A I'm assuming that our reservoir section -

Q Would you answer my question, do you know what pressure

points were used, without any assumptions do you know?

DEARNLEY-MEIER REPORTING SERVICE, Inc.

A No,
) Do you knocw whether they used more than one pressure
point? |
‘- A Yes, sir,.
g; Q Do you know if they used as many as five pressure pointsg?
gg A Cn some wells, ves.
i

Q Which wells?
A I know on the No. 1 there was five points used.
U How about on the 2«J7

A Without checking records or anything, I'm sure that
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there was three points used on it,

d Cn the 1-A?

A Three or more.

Q And yet you just testified you didn’i know what points
were used, Mr. Popp; do you know or don't you?

A I don'i know what points were used. I have an idea how
many points were used.

Q But you don't know what they were? Do you know where
they derived their pressure information?

A Yes, sir.

Q From where did it come?

A From shut~in, seven day shut-in buildups, buildups over
axtended periods of time, bottom hole pressure surveys run in
conjunction with dead weighted pressure buildup curves.

Q Does that apply to all of them?

A I believe most of them were calculated that way. In
fact, I'm sure they were all calculated that way.

Q  Well, all calculated -- you named about four different
ways they were calculated. Were they all calculated four different
ways, three different ways?

A I don't believe I said they were calculated different
ways. 1 said they were calculated the same way, using --

Q What did they use for your pressure information; was
it the seven day shut-in test on each well?

A They used all the available data they had, including

7
(s
3
Y
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sevep day shut-in, bottom hole pressure, pressure buildup tests,
and production history,
o You mentioned what, seven day shut-in, bottom hole

tasts, what was the other?

(g

A Prassure buildup tests run in conjunction with the

FARMINGTON, N, M
PHONE 325-1182

bottom hole tests.

wd ¥Was that run on each of the wells,used on each of thg
wells?

A I believe that there was bottom hole tests run on alﬂ
of the wells.

{ You mean they ran a pressure bomb on them?

A Yes, sir.

Q Is that the information that you are now testifying
they used on this exhibit? |

A They're using reservoir figures calculated from that

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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information,
G From the bottom hole pressurs tests?
A From all of those tests.
Q Un each well?
A Each well is calculated on itself,

PHONE 243.66931

& Mr. Fopp, the truth is you don't know what pressure

tests were avallable «-
MR. SETH: He's arguing with the witness. It's stric&ly
argumentative. It's not eliciting any information, he's just

arguing. Ve cbject.
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{By Mr. Kellahin} Lat's take the Well No. 2, and tell
me what pressure information was avallable on that well for the
purposcs of thls axhibit,

Foy the purpose of this exhibit, there was pressure

Theoughout the life of the well.
You nave to shut a well In to get a pressure buildup

test?

Amd oyou kep? it shut in throughout its lifov

‘w, wui 1t has had extended perilods of being shut in,
You  haven't had any pressure buildup tests throughout
the life of the well e

::.‘Ehis is argumentative, also. I think it

is obvious that tﬁe counsel 1s trying to testify himself.

M. MELUAHING  I'm not trying to testify. I am trying
to find ous what tests they did have. Un the basis of the testie
mony given Ly this witness, he doesn't know,

tH, PORTER: Will you question the witness, but don't
argue wiith him,

i%y "r. Kellanin! You say that you had pressure
buildup tests throughout the life of ¢ths well, whatever that may
mean. ‘~ﬂa% ather tosts did you have, Mr. Popp?

A The seven day shutein tests, bottum hole bombs.
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I How many seven day shutein tests did you have?

A This particular well was drilled in 1958, and it would
have to be at least three seven day shut-ins.

o) All right. How many bottom hole pressures did you
make on it?

A I personally recall running two bottom hole pressure
tests on that particular well.

Q Now, we have three seven day shut-in tests and two
bottom hole pressure tests, plus a pressure buildup test over a
period of time, 1s that right? Well, I think the question has
been answered. Would the same situation then apply to your l<E
Well?

A Yes, sir.

) Same number of tests?

A Maybe not the same number of tests., The No. l-E is a
newer well.

Q So you wouldn't have as many seven day shut-in tests,
is that right?

A I'm sure that we have as much as a thirty day shutein
test on most of these wells.

Q I'm talking about your seven day shutein test under the
Commission's regulatlions,

A Under the Commission's regulations, 1 am positive we
have at least three seven day shut-ins on the No., 1l-E,

2 You are positive that those flgures were used in these

. ‘zi.
g
P g
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instances in making your reserve calculation: is that right?
A As I stated, I got this data from the company files,
substantially. |
Q Mr. Popp, would you please answer my question?
MR. SETH: I don't think he finished his answer.

FARMINGTON, N. M
PHONE 325.1182

"MR. KELLAHINt He is not answering my question.
MR. SETH: 1 think he can answer, whether it's respon-
sive or not., If 1t is not responsive, you can strike it.

A quld you repeat the question again?

Q (By Mr., Kellahin) My question is, are you positive
that this information was used in compiling the reserve figures
that show on your exhibit?

A It was used in complling the reserve figures.

Q You are positive of that in your own mind, 1is that
right?

A By stating that is partvofthe availaSls data that our
reservoir sectlon had to calculate the reserve, I can do nothing
but assume thgt they did use these seven day shut-in pressures.

Q That's based on assumption on your part, is that right?

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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That's fair to say, is it not?
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A I think that's falr to say.
Q You ran production decline curves on each of these
wells, did you, or did your preduction department do that?

A Cur reservolr section.

Q 1 mean your reservoir section, pardon me. They made

>
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that calculation?
A Yes, sir.
3 ~sre you familiar with the calculations they made?
I'm familiax with it, but I'm not a reserveir engineer.
- Bul those are the figures which were used to show the

reserves here, are they not, on this Exhibit No. 17

A These figures shown on these curves? .

» Yes, as to the reserves,

A As *to the reserves, yes, sir.

a Based on a production decline curve --

A Yes.,

< ~-= which you did not make?

A No, sir.

2 And you are not a feservoir engineer and are not fami-

liar with them?

A No, sir.

W What does a pressure production decline curve show, if
you know? You said you are not a reservoir engineer, so if you

don't care to answer it, please so state.

A A pressure decline curve?

4 Yes. |

A They're used in the evaluation of recoverable reserves,
9 ire they used as a tool to calculate recoverable re-

serves, is that what you mean?

AY

A Yes, sir.
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Q What reserves are you talking about when you say that?

A The recoverable reserves.

Q By recoverable reserves, do you mean reserves that will
be recovered by an individual well?

A Yes, sir, |

G Without regard to the area that it may be draining?

A In regards to its dedicated acreage.

Q Well, does a pressure production decline curve shew the
gas to be coming from dedicated acreage, Mr. Popp, is that your
testimony’

A I bellieve according to the spacing rules, the well is

dedicated 320 acres, and the reserve calculations sre made on
that acreage.

Q By means of a pressure production declina curve, Mr,
Popp?

A A pressure production decline curve i{s used in making
the recoverable reserve calculations.

Q Cn the 320eacre unit?

A Cn that individual well.

2 Would you kindly tell me how you relate information
galned from pressure production decline curves to 320~acre units?

A As 1 understand it, the 320 acres is used as the para-
meter, as one of the parameters.

3 Cna of the parameters of what?

A Cf calculating the recoverable reserves,

&
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Q On a decline curve, Mr. Popp?
MR. KELLAHIN: That's all the questions I have,
REDIRECT EXAMINATION

M3, SETH:
Q Do you have your well files available here?
A Yes, sir,
Q Do those show the pressure points on asach well?
A Yes, sir.
Q Hould you refer to those, please? Do these show the

number of pressure points that are available in the company flles,
that are available to your reserveir section?

A Yes, sir.

Q Would you give us the number of points or types of
pressures on a sampling of those wells?

A Such as the No. 1 Well, the original pressure point
used was in February of 19%8, some of this data wes actually taken
in 1957 when the well was first drilled; pressure data January 20,
19593 March, 1959; September, 1960; December, 1961,

Q Pick several other wells that are indicated on your
two exhibits.,

A The No., 2 Well, the original pressure points January,
19593 November, 19603 November, 196l.

MR. KELLAHINt Which well was that, please?

A The No. 2.

MR. KELLAHIN: Tha No. 2. Thank you,.
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A The 1-E, the original pressure March, '59; November,
'60; November, %6l. The 1~F, the original, March, '59: December,
*60; MNovember of '6l,

Q I believe that's sufficient. Are there a number of
points, pressure points as to each of those wells, or there are
a sufficient number from which pressure decline curves could'be
properly constructed?

A Yes, slr, There is the shut-in wellhead pressure,
bottom hole pressures, bottom hole temperatures, gas gravities.

Q All this material is available or was available in the
company file?

A Yes, sir.

MR. SETH: We move the introduction of the exhibits,

M. KELLAHIN: At this time we object to the admission
of the exhibits and move to strike the testimony pertaining to
reserves as presented by this witness, for the reason that he did
not make the calculations and is unable to answer the questions
pertaining to the manner in which those calculations were actually
made except based on an assumption the truth of which he cannot
verify.

MR. SETH: If the Commission please, as I mentioned the
first time, I think this 1s pretty typical of any calculation that
{s made for these purposes. As I mentioned before, one witness
cannot do, ordinarily does not draw calculations. The reliance

has to be on other persons to assist in the preparation of these

.
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exhibits. I think if we start requiring that all the people who
participate in these calculationsappear and testify, I think we
are going to unduly complicate these matters. The reliance is
on the company figures. There's no indication there's any error
in them whatever,

There's a sufficlent number of pressure points. If
the person who makes the objection can show that there is some
error, some mistake, some doubt, perhaps there is some basis, but
as far as the construction of the curves is concerned, there's no
indication of that whatsoever.

MR. STOCKMAR: The Applicant joins in the motion of Mr,
Kellahin.

MR. KELLAHIN: If the Commission please, I would like
to make this observation, that the company witnesses have to use
company figures. In the previous testimony of Mr., Rainey, he
testified that he examined the work and he was able to testify
on how it was prepared. That is not the situation here.

M. SETH: I am sure that the pressure decline curves
can be made avallable to them, if they wish to have them. They're
part of the company records, just as in all these cases we have
the same problem. I don't see why 1t's any different.

MR. PORTER: We'll have a short recess,

(Whereupon, a short recess was taken.)

MR. PORTER: The hearing will come to order, please.

Mr. Kellahin, the Commission will overrule your objection and

e Ji‘
s
%3
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admit the exhibits.

MR. KELLAHIN: It was also a motion to strike the
testimony pertalning to the two exhlbits. I assume that's over-
ruled, Mr. Porter?

MR. PORTER: Yes, sir.

MR, KELLAHIN: We have an exception to the motion.

MR. PORTER: The record will so show.

MR. SETH: We have no redirect. That's all we have.

MR. PORTER: Anyone else have a question of this
witness? He may be excused.

(Witness excused.)

MR, PORTER: Is Caulkins Oil Company read to come forwaj

MR. SETH: Yes.

MR. PORTER: Has your witness been sworn?

MR. SETH: Yes, he was sworn the first day.

A. F. HOLLAND

called as a witness, having been first duly sworn, was examined
and testified as follows!

~ DIRECT EXAMINATICN
BY MR, SETH:

Q Would you state your name, please?

A A. F. Holland,

Q And by whom are you employed, Mr., Holland?
A I'm employed by Caulkins Oil Company.

L

d?

And in what capacity?
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A I am an engineer in charge of the Production Department|

Q Are you familiar with the engineering conditions
existing in the Basin-Dakota Pool, San Juan County?

A I am; and I am better informed and will principally
confine my testimony to the areas in which we operate.

Q And how long have you had this praéticai experience
in the Fool, did you say?

A A little less than ten years.

2 And would you tell the Commission your professional
qualifications, please?

A i'm a petroleum engineer by profession. I have a RS
degree in Petroleum Engineering.

; And what has been your practical experience since you
left school? |

A 1 spent some time in the Navy. After I finished that
gservice, I was employed by Skelly Oil Company and later Caulkins
0Oil Company. Since 1946 1 have been continuously engaged in
petroleum production and petroleum production engineering.

NR. SETH: May he testify as an engineer?
MR. PORTER: The witness is qualified, yes, sir,

Q (By Mr. Seth) Have you made a study of the engineering
conditions and factors existing in the area of the Basin-Dakota
Pool in which you operate?

A That I have, and during the drilling of the lease block

which comprises some 15,000 acres located principally in Township
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26 North, 6 West, Rlo Arriba County, New Mexico. We noticed or
observed that mainly in the center of this bleck there ﬁera areas
of better Dakota sand development. In this immediate area there
are several sand lenses we treated principally as three different
sand lenses. It's a little different, it's a different concept
than the square boxed area that was presented here, we consider
in simple terms, a rectangle, if you will, or more properly a lens
arrangement that e-

Q Would you show it to the Commission?

A -- that tapers on both ends.

Q And there's one or more of these, and one above the
other, is that correct?

A Yes, that's right. And geometrically, if you would com-
pare it with a square box, this would be a series of trapezoids.

Q How does that compare with this block theory of Mr.
Trueblood?

A Well, the block theory is oversimplified. 1lt's not
true in this part of the Basin-Dakota.

(3 Why is that, because you open up one or more of these
zones in different wells, is that the reason?

A Thatts right. We have, our observation is that if you
can make all three of these zones produce, you have a well with
good reserves and qgood deliverability. For that reason, we con-
sider deliverability to be a good barometer or a good, a proper

factor in the proration formula.
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Q Now if you did not complete -~ if you had a well come
pleted in each of these zones adjacent to a well completed in
one, what would be the relationship of that with this block theory’

A If you had a well completed in three of these, as
compared to one, if you were in comparable portions of the field
I think you would expect probably three times the deliverability
and in the magnitude of three times the reserves.

Q Does the Applicant in this case complete in the several
zones, pretty much in accordance with your rectangular theory
there?

A We have, and in some cases we haven't been able to
make all three zones produce,

Q Does Consolidated follow a similar practice, as far as
you know?

A We observed one of their wells, and they deviated from
the block theory in that well.

Q Well, why don't you just tell us in general terms.

A Well, I have got a copy of this right here. 1I'll dig
it up. Here are the three zones that «=-

Q Now tell us what you have placed on the board.

A Now I think this well demonstrates --

Q Tell us what it is, first.

A It's an electric log, or an electric induction log on
Consolidated 's Candido:No, -1-15,

Q Where is this well located?

T
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A This well is about five miles west of our lease area.

Q You locatad on Exhibit 1 there up in the, I believe
one is up in the upper left«hand corner.

A That would be in Section 15, 26, 7, I believe. It
would be right here (indicating).

Q All right. Referring to this reproduction of the log,
what does that show?

A I think it shows the trapezoldal situation that I mene
tioned. Number 1, the three zones, one, two, three, they have
actually worked for. We consider this a third zone, maybe they
have four, I don't know. But it shot In these three ?anes.

From the center part of the field, gradually, a gradual
shading of the zone so that by inspection of the log we have
termed this nonecommerclial., This is probably the only zone that
we would have thought had limited commorcial possibilities, I
don't bring this up as any criticism on the well, hut thatts what
we think happened.

It grades from good samkds to poor sands in several
different zones, and what they did, and why, is they recognize
that it 1s not the square box. They perforated two of the zones,
completed the frac job, and than they came up and they perforated
this zone and they found out that they had communication, Then
they perforated here and they completed another frac, Well, I

think 1t's very highly improbable that they made this zone produce}
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The well has a deliverability of 183,000.

Q Now, Mr. Holland, have you prepared an exhibit that
shows the application of the present formula to wells with dif-
ferent gas recovery?

A Yes. Continuing with the line of thought that we cone
sidered the center area of the fleld, grading both east and west
and somewhat north and south into perous saﬁds,'we made an attempt
to determine by bottom hole pressure means the reserve situation
of two different wells, We operate some 12 Dakota wells in the
area, and possibly have 20 additional locations in this area.

Now we chose these two wells because of the number of
bottom hole pressure points available. There are two --

Q Excuse me for interrupting. Now you are referring to
this sheet that's headed, "Caulkins Oil Company, Basin Dakota
Pool, Rio Arriba County, New Mexico." Will you tell us first,
before you get into the background, what it shows overall, what
does this exhibit shows and then tell us how it was produced.

A This exhibit reflects the bottom hole pressure reserve
estimate for two wells that we operate in this, in the area of
Township 26 North, 6 West.

Q Now one column is labeled “Well A", Would you give us
the name or location of that well?

A Well A is located in the Northwest (Quarter of the
Southeast Quarter of Section 5, Township 26 North, Range 6 West.

Well B is located in the Southeast Quarter, Southeast Quarter of

-
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Saction 9, the szame township and range.

> All right. New go ahead with your background for the
preparation of this exhibit.

A These two wells are iwo of the earliest wells we
drilled. %ell A was drilled in 19%3, Well B was drilled and
completed early in 1956,

You feel you have enough experience and production
history in these wells to make them suitable for this purpose?

A YWa have taken pressures since 1956. The two wells
were roworked, and by that I mean speed sand water fracked, in
1958, Since 1958 I helieve we have six pressure points on one
well and seven pressure points on the other, These are bottom
hole pressures, they are not surface pressures,

2 Now let's start at the top there, and tell us what
these flgures represent, Mr, Holland.

A At the *op, the top figure is the estimated ultimate
gas recovery for Yell A and Well B, using this bottom hole pressureg
information. Well A, the ultimate recovery was estimated at
4,600,000 MCF3 tha other ene, 12,000,000 MCF,

The second ltem is the deliverability of each of these
two wells, and those are 1961 deliverability figures.

i Taken in accordance with the Commission's rules, I
assume?

A Those are the deliverabilities that are on the proration
schedule,
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Q And the third item?

A The third item shows the relationship between the
ultimate gas recovery estimate for both wells, It's 2.,6,. Well
A, or Well B has an estimated recovery 2.5 times Well A,

& Yes.

A The next item is the ratio of deliverablilities, WVell
B has 1,96 times the deliverability of Well A, The ratioc of the
assigned allowables from the April, 19462 schedule, Well B has
1.63 times the allowable of lell A,

What 1 would like to point out from this exhibit is thay
although the reserves of Vell B are indicated at 2.6 times the
reserves of Well A, the allowable as assigned by the Conservation
Commission is only 1.6 times Well A,

Q Wihich shows what?

A It shows that Well B is receiving less proportionately

of assigned allowable, commensurate with reserves, as compared to
Wall‘A.

Q Now do you have available the data that you used to
compile this?

A I do. I don't have my work curves, but this bottom
hole pressure information is not a matter of public record. Therew
fore I propose to ==

Q Would you want to read it in the record?

A ~= road it., I'11 start with Well A, The first bottom

hole pressure we have, July the 8th, 1956, 2242, The next, this

sy
.,_r.‘,
£
k>
i .
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will be July 31, 1957, 22523 June the 2nd, 1958, 21963 January
the 15th, 1959, 1943; May the 8th, 1959, 1645; March the 4th,
1960, 14383 July the Sth, 1960, 149%; July the 3rd, 1961, 1521;
April the 1lst, 1962, 1538,

For Well B, the first pressure, April the l?th, 19%6,
26493 November the 15th, 19%63 20463 July the 3lst, 1957, 18903
June the 2nd, 1958, 17613 February the 3rd, 1959, 2243; May the
24th, 1959, 2188; September the lst, 1959, 23883 April the 18th,
1960, 2061,

MR. PORTER: What was that last figure?

A 2061, July the 8th, 1960, 22513 July the 3rd, 1961,
23923 April the lst, 1962, 2441,

M. KELLAHIN: Could I have the July, '61, again pleasel

A July, '617

M, KELLAHIN: Yes.

A 2392, The shut-in times on those wells varied from
about seven to ten days. There was a slight variation. The shute
in time on Well B, about the same, seven tc ten days.

Q (By Mr. Seth) Would you please mark your tabulation
there as Caulkins Exhibit Ne. 1, Mr, Holland, and hand it to the
reportor?

(Whereupon, Caulkins Exhibit No.
1 marked for identification.)

A I didr.'t make a tabulatlion. These are my -

i3 I mean our exhibit here. UDLoes the reporter have an

—exiibit?

X
/'»‘,
g
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A She has a copy of this,

Q Was this prepared by you, Mr. Holland?

A Yes, 1t was.

Q And the data calculations were made by you?

A That's correct.

£

Do you have any recommendation to make to the Commissior
as to whether or not the present formula should be changed or not
changed?

A Cur recommendation would be that the formula be left
as 1t presently stands, that 1s, essentially 25 percent acresage
and 75 percent deliverability,

MR. SETH: We would like to offer Caulkins Exhibit MNo.
1, if the Commission please.

MR. PORTER: Are there any objections to the admission
of this exhibit? The exhibit will be entered in the record.

MR. SETH: That's all the direct we have, Mr. Porter.

MR. PORTER: Any cuestions of Mr. Holland?

MR. STOCKMAR: Ted Stockmar fecr the Applicant.

CROSS EXAMINATION

BY MR. STOCKMAR:

Q Mr. Holland, did you hear Mr. Rainey's testimony that
there was a direct relationship between pressure and reserves,
producible reserves?

A Well, I think he qualified by what he said, direct.

If you are asking me if you can take the deliverability of this

e
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[well and plot it against reserves with another well on a straight
45~degree line, I don't think it will always work out that way.

> Was the sense of his testimony that as the pressure
goes down your remainling producible reserves also goes down?

A Well, 1'11 agree to that, yes, sir.

Q Is the reverse true, then, that if the pressure goes
up your remaining producible reserves also go up?

A 1 think that's true,

Q You have just testified as to each of your wells that
since this proration formula has been adopted, or at least thé
dates that you gave are consistent with that same time, the
pressures in each of the wells has risen. Is it fair to assume
from this that the proration formula is increasing your producible
reserves even though you smeproducing great volumes of gas from your
wells?

A Well, 1 don't necessarily attribute that to the pro=-
ration formula,

Q To what do you attribute the increase in your producibleg
reserves as tima goes on?

A Well, there will be some scattering of data on a pres-
sure production history, and some of the other formations, Pictured
Cliff, for instance, I think as time continuss that in your great
number of cases there has been a gradual increase, perhaps. I
don't mean that over a long period of time, but from year to year

you may see a slight increase.

ey
%)
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Q What do you mean, a long perlod of time?

A Ch, five, six, seven years, something like that.

Q Yiell, as an englineer can you tell me how the pressure
in the reservoir can rise as you take gas out of it?

A I think one of the reasons here for an increase in
pressure has been that the wells are gradually cleaning up after
the large sand water fracture treatment. I think if you'll notice
on Well B that for a time after the sand fracture treatment
that the points were down quite a ways.

Q Has this caused you to revise your estimate of recover-
able reserves?

A Not -- well, until a year or so ago, I didn't think we
had enough points for this Well B. There has been some revision
upward, and also Well A,

Q You say you have been carrying on studies of the re=
serves based on the pressure history?

A Thatt's right.

Q Have you continued to plot the pressure points, is that
it, and extrapolated them to economic abandorment?

A That's right.

d In plotting these points you have found that they are
going up, is that correct, over the last few years?

A They have been going up, and I don't doubt that maybe
they will go up slightly some more, but I don't think it will

materially change these reserve figures; and relatively, both well

b
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have had slight increases in pressures.

Q And as you extrapolate these points on up to higher
and higher pressures, where do you reach the economic abandonment
that you speak of?

A I think I tegtifled that there will be a decrease. 1
don't expect them to continue to go up and up and up.

G Do you guess at the amount of the decrease and add that
as another pressure point?

A Well, I'1l guess that these wells will decrease %o
500 pounds at the time we abandon them. That's what these calcu-
lations assume.

Q You made some rather vague references to Consclidated's
box theory and were pointing up to the board. Mr. Holland, to
what were you pointing, if I may ask?

A Well, I quess it's under here, the box -- I think that'i
the box that you had the different values on.

MR, SETH: What exhibit number, do you have it?

) {(By Mr. Stockmar) Are you referring to the artistic
cube ¥r, Trueblood drew?

A That's 1it, yes, sir.

0 And you prefer some trapezoidal arrangement of your
own, is that it?

A That's the way the reservoir appears to us in this

particular area, right.

. Just what is it that you understand to be Consalidated'4
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box theory? You seem to disagree wlth it. What is your under-
standing of it?

A Well, I understood their testimony that it evidently
related to two wells, and they presented the reservoir sections
in those two wells as this box, and I said that wasn;t the cone
dition in this area.

0 You do not have straight 320-acre tracts of land in
your area?

A We don't have the box principle on those 320 acres,

We have this (indicating).

Q Trapezoids?

A Right.

W How do you know this?

A What?

Q How do you know this?

A Well, I pointed out the different sections on the log.
I used the Consolidated log Eecause that was the section I had
available. |

0 Viell, from looking at a log, can you tell anything about
what's out in the rest of the 320 acres in terms of the thickness
of a particular lens? |

A Well, I guess exactly, 1 know pretty well what the
gross thickness is right at that peint.

2 And that's all, is it not?

A That's all, yes. But if you can correlate between well%.
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you have some idea of what's between.

3 You made some kind of an example of some Consolidated
well, Iim sorry, but I did not hear the name of 1t, Viould you
mind repecating the name of the well that you have a little exhibit
up on the board for?

A It's the Consolidated (1l and Gas Candido 1-15,

I think you stated that you would not have made an
effort to complete the well in the top zone, is that correct?

A I think I sald that the top zone looked noneproductive
to us. |

Q 1 think you also stated that Consolidated did proceed
to complete the well in that zone, none the less?

A well, I am highly doubtful that they made the zone pro-
ductive. I said that.

< I thought you sald that they had established communica-
tion between all those zones by fracking.

A viell, I did say that, but without a frack that zone
would not produce,

3 And you would not have fracked that zone?

A 1 don't think so.

3 Is there gas in that zone?

A I'm not pbeing critical of their doing it, but ==

" I gsee. Is there gas in that zone?

A I don't believe there's recoverable gas at that point.

Is that what you are asking?
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9 You Just said there wasn't commercial gas, I thought.

A I said I thought that, I did not think there was
recoverable gas, is what I sald.

Q Viell, then, if there ls recoverable gas in the zone
and if it is fracked, and if there 1s communication, then it will
be produced, will it not?

A Well, are vou saying that the frack entered the zone?
Is that what you are saying?

G I have no idea. I'm saying that if there was gas in
that zone, and if the company fracked it, and if it establighed
communication with the other zones open to the well bore, then
gas will come from that zones is that a poor assumption?

A I think the chances are that if they had communication
that their frack probably went in one zone.

Q Is the substance of your testimony with respect to
that well that you would not have fracked that zone, that if
there had been gas thers you would have left it there unrecovered?

A Viell, I think my testimony was that I think there was
recoverable gas in that., Mainly what I «« the purpose of that
log was not tu take, or oppose or condemn the idea of their trye
ing to complete that zonhe.

2 Wall, what was the purpose of the log?

A To show that the different zones in the field, that

in the center of the field we had the three different zones, as I

peinted out on that log; and out at that location, that that was
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the trapezoidal part of the figurc. that the zone had shaled out.

Q What are those little trapezolds supposed to represent,
1ittle lensaes of gas sand or something?

A Well, they are good lenses of == they are not little
lenses, they are good lenses; and in certain parts of the area in
which we operate, certain of these lenses, at times we have not
been able to make them produce, and when we don't it shows up in
our deliverability.

Q Mr. Holland, on the list which I think is your Exhibit
1, the descriptive matter with respect to Wells A and B?

A Yes, sir.

Q You are making some kind of a comparison or relatione
ship betwesn your ultimate gas recovery and your deliverability,
is that the purpose of this?

A That's right.

Q Do you believe that there is a direct relationship
between your ultimate gas recovery and your deliverablility as of
19617

A Well, you would have to qualify what you mean by direct,
There's a relationship,

Q There is a relntionship?

A Between reserves, right.

3 Is it a mathematical relationship?

A The relationship is essentially this, that in the areas

where you have good reserves, you also have good deliverabilities.

&
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Now that, I don't say that will be a 45-degree line. It doesn't
work out that way.

Q Are there any areas in which you have very good re-
serves and very low deliverabilities?

A in this particular area I think that the deliverability|

FARMINGTON, N, M
PHONE 325-1182

is wvery representative of reserves, recovarable reserves.

Q How about other areas? Are there areas where the
deliverabilities are not representative of the reserves?

A Well, there's a freak situation, I think that has been
peinted out many, many times here, and I subscribe to the theory
that it is a freak and would not be representative of reserves;
and I'm sure there are some others.

Q In your judgment are there a substantial number of frear
wells in the pool?

A -What I will point out is that if you did not, if you
prorated, you can call it an acreage basis, but essentially in
this proration formula Consolidated’s wells and our wells enter
this on a per well basis. If you did not consider deliverability

and considered principally just prorating on a well basis, you can

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M,

see the injustice that this Well B would suffer; it's penalized,

on this comparison on a per well basis that would be even a greater

PHONE 243.-6691

penalty.
Q I+ would be a penalty, you consider it would be an in-

justice to you to be permitted to produce less gas from that well,

is that the sense of your testimony?
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A Comparing, when you consider allowables based on re-
serves, yes, sir.

Q Would you have considered it an injustice to be per=~
mitted to produce less gas from the other well, from Well A?

A Well, I would like to stay where we aie on Well A and
get more from Well B is what I would like, would like %o do.

Q You believe that your well should be permitted to pro-
duce all that you can cause to flow through that well bore?

A Well, we would like to sell those kind of volumes.

Q You believe you should be permitted to sell all that
your well can produce?

A ' Well, I think that 1f the market demand would permit
that, that it would be immaterial what our proration formula was,
whether it was per well ~-

Q There would be no necessity to have a proration formula
in that case, is that correct?

A That's right.

Q Do you know what is historically referred to a# the
rule of capture, Mr, Holland?

A I think generally 1 have an idea of what it is.

Q Is this what you want in this as a means of handling
the production of gas from this fleld?

A What we have recommended is a continuation of the pree
sent allowable formula.

Q But you would like more, is that It? Did you not just

N
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gay that you would like more?
A You mean would we like to sell more gas? I think that'j
obvious.
MR. STOCKMAR: I think that's all, Mr, Holland.
M. PORTER: Does anyone else have a question of this
witness? Mr., Kellahin.

BY MR. KELLAHIN:

Q Mr. Helland, your ultimate gas recovery, how was that
calculation made?

A It was made by an extrapolation of these pressure
points to a 500 pound abandonment.

Q That's the production decline curve?

A That's correct,

3 What does a production decline curve measure?

A It measures the reserves of the particular well.

Q What do you define as the reserves of a particular well?

A Well, in this, in the South Blanco area, I would say
that the gas reserves under the prescribed preration unit area.

Q Well, Mr. Holland, is it your testimony that a produc-
tion decline curve reflects reserves under a given unit, in this
instance,of a 320-acre unit?

A I think that's what these points represent, yes.

You think that is =«

5

A Yes,

Q How do you relate that to 320 acres?
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A I don't know exactly what the drainage area of these
wells are. I do know that this formation is very tight.

Q  Well, then, what you are saying is the reserves re-
flected here are the reserves that will reach the well bore, is
that right?

A Well, no. I sald that I thought this to the best of
my knowledce represented the 320-acre unit.

Q But you said you don't know the drainage pattern. Is
the figure related to the drainaye pattern as well?

A iell, I don't know exactly what you mean. The enly
statement I can make is to assume, and I think it's a reasonable
assumption, that this does represent the 320-acre dralnage area.

) Well, what is that aséumptian based on, Mr. Holland?

A Well, those are the units that have been established
by the Commission., I think they are reasonable.

Q Are you through?

A And that's the basis of my statement.

a Then you have assumed that the Commission, by entering
its spacing order, has said this well will drain 320 acres, no
more, no less, in order te say this reflecis reserves under 320
acraes’

A In establishing the 320-acre patiern, that was their
conclusion.

» And you accept that as being the true engineering cone

ciusion?
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I do in this situation, vyes, sir.

G All right, naﬁ. When did this Well A go on the liha?

A 1t commenced producing in 1953,

Q Did you make any reserve calculations at that time?

A We had no pressure record until 1956, and -e

Q So you did hot make one?

A No, I did not. I didn't make any rtservé studlies.

Q Did you make any estimate based on initial potential or
any other information that might be avalilable?

A I think I made & guess at it.

Q Do you know what the initial deliverability of the well
was?

A Ve didn't, at completion we didn't measure delivera-
bility.

Q Do you know what the cumulatlve production was to the
date of the deliverability test in 19617

A 1,078,700 MCF,

Q Now, would the fact that the deliverability on this
particular well is somewhat lower than the deliverability on your
Well B be attributed to the decline in reserves already produced?

A Decline in deliverability?

Q Yes, sir. You have a 900 deliverability as compared to
a 1766 deliverability on Well B. A Yes.

Q You produced 1,078,700 CF on the well: would the fact
that the 900 well is lower than the other be a reflection of the

_y“ g
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production which has already been made by this group?

A Well, the other well has produced more gas than that.

& It has?

A The other well has produced 1,564,400 MCF.

» Have you any estlmate as to what percent either one of
these wells have been depleted?

A Well, a billion, one, over forty=-six, would be a little
less than 30 percent,

Q A little less than what, sir?

A A little less than 30 percent. A billion, six, over
twelve billion would be, that would be about 15 percent, wouldn't
it? A little less than 15 percent.

- Then the Well A has actually had on a percentage basis
almost twice as much depletion as Well B?

A That's correct.

G Yet your pressures in both wells are going up?

A Well, they are going up slightly.

Q Actually the last pressure taken on the VWell B, April
of 1961, is the highest pressure you recorded on that well since
the original pressure in 1956 --

A It increased «-

Q== fentt %2

A == 49 poumls.

< And yet it reached a low in 19%8 of 1661 pounds: you

call that a slight increase?

P
=
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A We, in reworking that well, we know that we opened up
a new zone., That we know., And I think that will explain the
pressure situation.

Q When did that occur?

A When did the =

Q Reworking.

A Right after the 1961 pressure you were looking at.
Q Viell, then, it went up to 2243 and down to 21887

A Right.

Q Now it's back up to 2441; did you rework it again?

A Well, I think I explained that we believe that the
gerratic pressure behavior on that well has been occasioned by the
well cleaning up after the 100,000 pound frac treatment.

Q How long does 1t take a well to clean up after such a
frac treatment, normally?

A I think from three to five years, something like that.
I would like to point out that these increasing pressures favor
Well B and further add impetus to the increase or the favoring of
deliverability in a proration formula.

Q Well, now, waere all these pressures taken in exactly
the same manner?

A What do you mean by the same mannex?

Q Well, were they all botteﬁ hole pressures, pressure
bombs used under identical circumstances?

A As far as I know.
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Q They are all identical?

A As far as I know, I believe I'm correct. I don't know
for sure. Most of them were taken with our own gauge. At
different times we have had a service company, but they are taken

at the same datum and the shut-in times, as I e@xplained, varied

FARMINGTON, N, M
PHONE 325-1182

from seven to ten days.

Q Mr., Holland, how can you calculate a pressure decline
curve on the Well B on the 1nfermatiea you have given us?

A On Well B?

Q It takes a great deal of interpolation to do that,
doesn't 1t7

A I think we'll have a better curve in a period of seve-
ral more years.

Q Well, actually, at the moment you have got a rising
curve, haven't you?

A Can I finish?

Q Yes, pardon me.

A No matter how you analyze this curve, if you analyze

it on any different basis, take in account the decreasing pressures,

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M.

you will come out with a figure higher than the twelve billion.

Q That takes a sum of a great deal of experience, in

PHONE 2436691

order to calculate reserves on the basis of this, doesn't it7
A Any interpretation would increase that flgure.

Q Any interpretation might show you have infinite reserves,

if you carried it far enough.

i
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"~
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A I don't think so. We are going to abandon that well
some day.

g I'm talking about the information here, though. You
have a rising pressures if you interpolated and continued that
rise, you wog}d have infinite reserves?

A I don't think I sald that rise would continue.

Q No, 1 don't think you did, eifher.

A And I won't say it, either.

MR. KELLAHINt That's all the questions I have.

MRe PORTERY Anyone else have & question of Mr, Hﬁllnnd?
Mr., Utz,
BY MR, UTZ:

Q Mr. Holland, 8t any time on either Well A or Well B,
have you made volumetric calculations of your raeserves on these
320-acre tracts? |

A I have made some guesses, Mr. Utxz,

# Do you have those guesses wlth you?

A No, 1 don't,

Q  You have no idea what they were?

A The problem with electric logs, I think everybody agrees,
these wells, the logs were taken years ago. No sonic logs are
availabie on them, In determining net pay I could come up with
all kinds of figures. I think this is representative data and

would rather not get into & volumetric guess on these wells,

Q You don't use volumetric reserves at all on your prop-
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ertles?

A Yes, on an area-wide appraisal we have, but not partie

cularly well to well, no.

Q Have you ever made any campariéons of the volumetric

reserves versus the pressure decline reserves?

A Cn an area-wide basis I haven't, no.

Q Cr on a per well basis?

A No.

Q You don't know whethar the pressure decline reserves
are more or less than the volumetric reserves?

A At thls time I don't., We don't have enough area-wide
pressure information. I have it on these two wells, as I have
shown vyou,

Q Did you state the names of these two wells?

A I gave the locations, I don't think I gave the names,

Q I wonder if you would give me the names.

A Well A is our DeB83 «e

1o KELLAHING Vhat is that again’/ What is the number,
please”

A D-83.

G (By Mr. Utz) The location?

A Northwest Southeast, Section %, Well B, D«204, Southe
east Southeast of Section 9, all in 26, 6,

MR. UTZ:t That's all the questions 1 have,

MR. PORTER: Does anyone eclse have a questlion of this

,‘ -,
'3
S §
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witness? You may be excused.

(Witness excused.)
MR. SETH! That's all we have, Mr. Commissioner.
MR. FORTER: Mr, Keleher,
MR, KELEHER: We have a shoxt witness in Mr. Gorham.

MR. PORTER! Have Mr. Gorham come forward and be

SWoTnN.

(Witness sworn,)

FRANK D. GORHAM

called as a witness, having been first duly sworn on oath, testi-
filed as follows:

DIRECT EXAMINATION
BY MR. KELEHER?

State your name.
Frank D. Gorham, Junior.
What is your profession, Mr. Gorham?

I am a Petroleum Geologist.

oo L0 - &

What is your official position with Pubco?

Executive Vice-President.

£ p

How long have you been employed by Pubco?

A Since its inception in late 1950, actually incorporated
in 1951,

Q Hou'long have you been in the petroleum work, altogethes

A After graduating from the University of Missouri in

+?

1942, 1 entered the Armed Forces. Upon return in 1946, I was with

.
'.;
%



269

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M.

FARMINGTON, N, M,

PHONE 325.1182

PHONE 243.6691

PAGE W

Creole Petroleum Corporation in Venezuela for three years. After
returning to the United States, I was with the Pure Cil Company
for one and one-half years. At the end of *that time I went with
Pubco Fetroleum Corporation in 19%0,

G And you have been with Pubco ever since?

A Yes, sir.

9} Are you familiar with the San Juan Dakota Basin?

A Yas, I am. |

d Testimony has been submitted here, Mr. Gorham, that
Pubco oparates a total of 81 wells in the San Juan Basin, 1is that
about correct?

A Yes, sir.

Q How many wells do you have in the Dakota?

A Nine wells at this time.

% The testimony here is to the effoct that Pubco has
40,000 acres under lease, Is that approximately correct?

A That is approximately correct.

2 And Pubco for 1962 plans to drill how many wells?

A That, sir, will depend a lot on what our concept of
future market is in the Basin. It will depend a lot on the develoj
ment of wells belng drilled by others in the neighborhood of some
of our proposed locations, but at the present time 1t is my under-
standing that we tentatively plan approximately 22 wells.

2 And at what per well?

I Approximately $80,000 per well,

o
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W That would cause an expenditure of approximately how

much’?
A Approximately $1,9500,000,

“0 weuld you say that Pubco is interested in this case?

I3 1 certainly would.
q in a very important way?
A Yes, sir.

3 Now Consolidated Oil and Gas, Inc., the Applicant here,
has contended, as I understand it, that because the waells in the
Basin<Dakcta Pool have an abnormally high deliverability, and
because tne present Rule 9-C creates waste, does not properly
recognize correlative rights and permits and will increasingly
permit non-ratable taking of gas from the pool and drainage between
producing tracts in the pool which is not equalized by counter-
drainage, a special formula should be adopted pertaining to the
Basin-vUakota Gas Fool. 1I'1l ask you if you would care to comment
on that.

A Yes, sir. In my opinion the proration formula should
remain as is on a 75 percent deliverability’times acreage plus
25 percent acreage basis. However, if the Commission should cone-
sider any change in the formula, that change should be in the
direction of 100 percent deliverability, which we beliesve is
directly proportional to the existing reserves under the indi-
vidual wells.

Q Would you state that well deliverability more truly
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reflects recoverable reserves?

A I certainly would, yes, sir.

Q What, 1f anything, weulé'yau care to say in regard to
Pubco's position to the effect that an increase in the acreage
factor at the expense of deliverability would in}effact violate
correlative rights?

A I believe that we have testified, as have most of the
other companies present during the hearing, that reserves under
individual wells vary considerably., Any time that an acreage
factor is included as a norm throughout the field, it does not
recognize the difference in reserves betwsen existing wells and
represents an invasion, in my opinion, or a violation of correla-
tive rights.,

Q Have you personally been active in the field in connec~
tion with the wells that have been drilled up there by Pubco?

A Yes, sir. I would like to say at this time that early
in 1950 and 1951, I had the opportunity to examine the Dakota
formation at_the outcrop in various portions of the perimeter of
the Basin. We found at that time, and geologists have found since
that time that the Dakota formation is a very difficult formation
to map, particularly on individual sand body bases. It's possible|
for example, to be in a canyon and see the Dakqta section on one
side and be unable to trace the sandstone members from one side

to the next. Within the San Juan Basin productive area, however,

there does seem to be in certain areas a better consistency.
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However, “hose areas are interrupted at various times by wells
which have absolutely no reservoir rocks as such, siit in place
of sandstone, and that in my opinion, the problem relative to
sandstone thicknesses 1s an extreme one. -

We notice, for example, on our cross section B»Bl, a
very radical change in thickness from three wells located only
one location apart, and in my opinion in those areas that show
consistency, there's an excellent opportunity that between those
wells there's liable to be silt stones actually interrupting
what does apparently appear to be a consistent reservolr.

Q Can you state whether or not the reservoir changes
rapidly occur on surface and sub-surface areas? |

A Yes, I believe I have. I feel they do change very
rapidly.,

2 You have been personally identified on the ground, have
you not, since 1951, with the wells that have been drilled by
Pubco’

A That is correct.

2 And are familiar with the situation on the ground and
very c¢losely followed the drilling personally?

A That is correct,

- Now what, if anything, can you say to the Commission
in reference to the direct relationship between deliverability and
recoverable reserves?

A We have found within the various departments of our

e,
Ty 2
=
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company through the years that ther§ seems to be, or is, rather,
a direct relationship between deliverability and recoverable re-
serves.

Thera's been mention  throughsut this hearing of so-
called freak wells. 1 take exception to the term “"fresak wells” on
the basis, in my opinion, the main reason that we cannot explain
those particular wells is becﬁuse in most cases they represent
wells where only two, three wells at the most, for example, are
in that particular category. Whero we have an abundance of wells
in a particular deliverability range, we ssem to have sufficient
information to establish a norm.

Insofar as various deliverability problems, it has
been testified and it has been our experience that following the
use of the sand-water fracture treatment, ii 1s difficult to
ascertain exactly when the well will clean up, Some wells will
clean up in a relatively short period of time. Other wells will
take extremely long perlods: as a matter ef fact, in my opinioen
wells sometimes will not clean up at all.

So that when we're talking in terms of deliverability,
we do have oécasional exceptions insofar as their behavior, rela-
tive to the mechanical conditions which they have been subjected
to.

Insofar as reserves are concerned, we have been in most

cases using an average insofar as electric log thicknesses are

concerned. We have been using averages on a township-wide basis
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on porosity. We have not had access to core analyses on every
well in the field, and I believe that omn the basis of the actual
characteristice of the rock formation itself, that we can expect
to see extreme variances. These variances will change from well
to well, and I believe that the problem that we're seeing here
today is not a problem of our formula, it's not a problem of
anything other than a lack of experience insofar as being able to
calculate reserves on a pressure decline method; and I feel that
the erretics, If you wish, that we do see, are those which have
either extenuating circumstances or we do not have sufficient
information to actually evaluate them. |

Q What, if anything, can you say, Mr, Gorham, as to major
changes that have occurred and will continue to occur within the
Basin, the Basin.Dakota Pool in porosity, permeability, water
saturation, sand thickness, and those other factors?

A Ingofar as, or in reference to Pubco Exhibit No. 1, we
have shown ihose areas which have been developed to date, and in
those areas we have shown that the one parameter, thickness,
changes very rapidly in most cases to the exterior of that par-
ticular pod or area.

We have shown large areas in white., Now some of those
areas in white obviously, cn the basis c¢f new drilling efforts,
may become productive. There's a good question in my mind, of
course, as to exactly where those argas are going to be, I have

no idea whether they will inter-connect. They may or may not.

P
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I believe our Exhibit No. 1 aptly demonstrates the

fact that the Dakota Pool, as currently defined, has within it
areas of extreme thickness, and in my opinion, based on examina~
tions of electric logs, there are equally as extreme changes or

varlances in porosity and water saturation.

FARMINGTON, N, M
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Q Assuming the Commission would grant the application of
Congsolidated, Mr. Gorham, what is your opinion as to(whether or
not such change would paermit the weaker uelis with less reserves
to ultimately produce gas from the common source of supply in
amounts in excess of their actual reserves?

A Well, I feel that the deliverability formula or the
formula being currently used, using only 7% percent deliverability
has already penalized operators who own wells with higher reserves
and consequently higher deliverabilities at this time. I fesl
that if any change were made in the direction of an increase in
acreage, that that inequity would be obviously increased.

Q What is your recommendation to the Commission at this
time?

A It is my recommendation that the Commission continue to

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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utilize the formula as currently used, and I believe that the 25
percent acreage factor adequately prevents premature abandonment
‘and waste. | | |

" To that extent you join with El Paso Natural Gas, Azteq,

Caulkins, and the other companies which have appeared here today

and yestercday and the day before?
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A That is correct. 1 would hinge that, however, on the
basis that if any change were to be considered by the Commission,
in my opinion it should be in the favor of 100 percent delivere
ability. .

3 Do you desire to make any other comment to the Commise
sion, iir. Gorham?

A No, sir.

Mi. KELEHER: We would like to express our regret at
the long continued length of this hearing. You may have the
witness.

MR. MORRIS: Mr. Keleher, did you qualify Mr. Gorham
as an expert witness’

MR. KELEHER: I think ha'has been qualified as a witness
before the Commission before this time, but I'1l ask the Commission
to accept him as a qualified witness.

MR. PORTER: The witness' qualifications will be accaptab.
Any questicns?

Mi. STOCKMAR: One question, Ted Stockmar for the
Applicant,

CRCSS EXAMINATION

BY MR. STOCKMAR:

d I believe you stated that we do not have enough expere
ience in this field to validly compute reserves by the pressure

decline method. I believe you stated that the reservoir character=

istics by which we might make volumetric estimates vary so rapidly

L&
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at such short distances that it would seem that we could not make
volumetric estimates of reserves, sc 1 submit that you are asking
this Commission to compare deliverabilities with reserves that
cannot be validated. |

Mii. KELEHMER: Just a minute.

A I take oxception o=

M. KELEHER: Just a minute. I don't think the witness
has testified anything to that effect at all. He wasn't asked
anything about it. Counsel is assuming that something is in the

testimony from this witness that isn't before this Commission

at all.

MR. STUCKMAR: I will let the record speak for itself,
Gentlemen,

M. PORTER: Did you have any more questions, Mr.
Stockmar?

MR. STOCKMAR: No, sir.

Mi. PORTER: Mr. Kellahin?

Mi. KELLAHIN: I have no questions.

M. POATER: Anyone else have any questions of this |
witness? He may be excused.

(Witness excused. )

M. PORTER: At this time we are going to recess the

hearing until 9:00 o'clock tomorrow morning.

(Whereupon, the hearing was recessed.)

R
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MORNING SESSION
Saturday, April 21, 1962

M. PORTER: The hearing will come to order, please.
Does anyone desire %o put on further testimony?
M. STOCKMAR s If the Commission please, the Applicant

would like to recall Mr. Trueblood as a rebuttal witness, if the

FARMINGTON, N. M
PHONE 325-.1182

opposition's cases have been concluded.
Mi. PCRTER: Will you call Mr. Trueblood, please, as
a rebuttal witness called by Mr. Stocknar.

H. A. TRUEBLOCD

called as a witness, having been previocusly duly sworn, testified
as follows:
DIRECT EXAMINATION

BY MR. STOCKMAR?®

3 Mr. Trueblood, are you the same Harry A. Trueblood
who praviously testified in direct testimony in this hearing?

A Yes, I am.

d lir. Trueblood, near the end of yesterday's session, we

asked the witness for £l Paso Natural Cas Company for certain
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basic data sheets which he graciously made available to us, Have
you studied these and frem these made certzin calculations, and
from those calculations drawn certain conclusions?

A Yes, I have.

4 4ill you review the study which you have made, and state

the conclusions therefrom’
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A Wa took the El Paso basic data which actually we had
utllized in our original testimony on 160 wells, although we
didn't havo all the data avallable to us from the 160-well studys
and had we had that data available, we would have arrived at the
same conclusion and would have had somewhat more beautiful exhibits
to present than we are going to present to the Commisslon thisg
morning.

Howaver, El Taso's work,which was down by townships
and ranges throughout the Basin, and calculating deliverabilities
versus reserves, they testified, I believe, that they had studied
457 wells; somewhere in the mad scramble we've only come up with
451 of the wells, but it Is possible that three or four of the
wells or some number may have been overlooked by us, but may not
have boen on the data sheet with which we were working., We feel
that is relatively lmmaterial with what we plan to present,

The one thing that must be kept in mind in a presenta-
tion of this type, 1t is our belief that, in order to avold this
argumentative problem of what reserves have been withdrawn or uhezJ
it is today or what the deliverabllity is today, that when you
are computing net pays and net recoverable reserves under a given
320~acre tract that are origlnally in place, and you ars relating
them t» dealiverability, then you must relate them to the original
deliverability in order to have somec somblance of continuity,
Otherwise, you do lose your concept. However, this can be done

in thkis way, 1f you can do it. In other words, we could start
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all over again ard also do it where we took the present deliver-

abilities and took the present reserves and replotted those. We

don*t believe that it would make a material change in the charac-
ter ot the curve, if you are working with the same approach.

Now if you will, Mr. Stockmar, so that the Commission
can see and others can see, we have taken Consolidated's Exhibit
No. 3 that was originally presented to this Cemmiséion,and we
have regrouped the wells studied by El Paso in the same concept
in which our original approach was made, in a study of the range
of wells and the number of wells which are in the categories of
deliverability range of zero to 1,000, 1,001 to 2,000, 2,001 to
3,000, 3,001 to 4,000, 4,001 to 4,000, 5,001 to 6,000, and over
6,000, which total 451 wells, and as I stated before, as compared
to their testimeony of 457, and.it‘s quite possible that we either
overlooked six or maybe it was not available, as compared with
our 473 wells taken from the Basin-Dakota Gas Pool in February.

Now I believe that El Paso's testimony with résp&ct
to reserves and with wells that they cut off at December 31, 1961,
so that there may in any individual categery be a slight change
in the position of the number of wells at that time, but in any
event ycu can see at a glance that on the whole there is on the
order of some very similar percentage of the wells in each group.

We then took all of the wells in the zero to 1,000

delliverability range that El Paso had studied, and took their

reserves and grouped them as a whole. We took an average of all of

,y“'ﬁ "
>
&l
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those groups lying within the category of zero to 1,000; and when
we computed the reserves in that category, we found that the
average resarve in that group was 3.02 biliion cubic feet., Ve
then fcound that in the 1,001 to 2,000, that the average réserve
was 3.59 billion cublc feet.

vig found in the category of 2,001 to 3,000 there were
3.%2 billion cubic feet, which you might note is slightly lower
than the 1,00C to 2,000. There must have been some thin sand on
wells in those particular higher deliverability wells to explain
that.

3,001 to 4,000, we found 4,19 as the average reserve.
In the 4,001 to 5,000, we found 3.90 billion cubic feet. In
the 5,001 to 6,000 we found 1.98 average reserve, and that can
be readilvy explained by the fact thera were only two wells in that
group, or at least our computation showed that, and that these
were probably,once again, probably thin sand section wells with
high deliverabilitles; and E! Paso was unable to manufacture sand
to glve them enough additional reserves. This is a guess on my
part. ‘e don't consider it material.

Cver 6,200 we found ,20 bil, cubic feet in that partie
cular category. Now in order that we can loock at this interpreta-
tion $n 4 more realistic light, first of all we took the weighted
averagc reserves of the El Pasoc group as a whole and found that
it was 3.34 billicn as a welghted average group, and it falls very

closely on the avemge concept that I belleve Mr. Salney testified
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to, that the average of his curve was around the 3.1 to the

3.2 billion cubic feet. I don't remember exactly what he did
testify to, but in any event, it gets back to their original work
of 160 wails and thls work,that the average well in the San Juan
Basin, the Basin-Dakota Field has a reserve of something on the
order of 3.34 billion cubilc feet without regard *o deliverability
in any way, shape, or form; that it just happens to be that 451
wells, added up on a straight weighted average method,came out 3.34
billion cublc feet.

Now we have previously testified, or 1 have, and it is
Consolidated's opinion that in a graphical construction of inter=
prative information, that 1t is well that, since the deliverabi-
lity, as has been stated over and over and over again to this
Commission, is the only precise measurement that can be measured,
that these bo grouped as a group and averaged. If they are
grouped together as a group and averaged and then plotted agalnst
the mecre unknown quantity which has been computed for the delivere
ability wells without regard to deliverability as a function of
reserves, bui iﬁ fact using the average reserves in a delivere

ability category, that this really gives a mere realistic picture

and it's much easier for me to defend, in any event, as a petroleum

engineer, *this concept of producible reserves in place.
As was stated in someonet's testimony, I believe 1t was
Pubco's geologist, that there's one thing certain, and it's about

the onlv thing csrtain in our account here, is that you can't have
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more net pay than gross pay and with this point, no matter what
your deliverability is, you can't manufacture new pay. Now you
can manufacture the areal extent and the radius of drainage. You
can ealarge your area, but you can't put more net sand there,

80 based on that concept, we have averaged *the wells in each
group and found that the 243 wells -« axcuse me just one second --
If the Commission please, I would like o use El Paso's Exhibit 1
and unfortunately i%'s not blg enough for tha room to sse, but

I think some of you probably have them, and if 1 hay, I'1ll put
this Jp and apologlze for the fact that it has a lot of my hen
scrétchinq on it from prior testimony, which is our Exhibit 6.

Now wa have averaged, as 1 say, the precise number of

|wells of the only true thing we know for sure, and that's deliver-

ability, and we are able to measurs that. Now every single engi-
neer in this room can sit and guess what reserves are. Ve can
come up with, the same wall, with 12 different opinions, that has
been stated here, but the one preclise thing that we know is the
deliverahility,

El Paso, in looking at the Basin as a whole, which is
the problem of tha Commission, and not looking at red spots and
green spots and what have yéu. but looking at the Basin as a whole
by townships, and taking 45 core analyses, I believe they testi-
fied, or 67, and all the logs in the township and coming up with
these reserves without any otner objective except for them to

determine, I'm sure, for their own fact fight with the FPC to get

L
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additional outlet for the San Juan Basin at some later time, that
they're going to show them they have these reserves and that we
will all"benefit in the long run with greater gas sales.

In so deing, 1 have read you from our Exhibit No, 5,
we found that the 243 wells, which ig net on Exhibit %, but this
item,we found they had an average deliverability of 509 for this
3.02 reserve average that you find on your Exhibit No. 5 for
Consc;idated. We have plotted as best we cculd 3,02 versus 509,
and have placed 2 point thereon,

In the next category of 121 wells, we found an average
deliverability of 1358 for 121 wells, with an average reserve of
3,69, We have so plotted 13%8 versus 3,69, We then found 46
wells in a category of 2392, that had an average reserve of 3.52,
which fell to the left of the 121 wells, but we've tried to be as
falr as possible in that we certainly can't subscribe, even though
some of the points fall to the left, that the higher the deliver-
ability, the lowier the reserves, The only reason that it can be
lower reserves is the net sand thickness I have spoken of in a
few isolated ranges.

Then we took the average deliverability of the next
group of 18 wells and found an average cdeliverability of 3397 with
a 4.1 reserve, which we have plotted 18 wells, In order to stay
on the chart or slightly off of that, we took the last category
of 17 wells, which had an average deliverability of 4455, two

wells with 569%, four wells with 7943, We welghted those averages
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and found that the reserves --

MR. PORTER: Would you repeat the deliverability of the
17 wells?

A Yes, sir, the average deliverability for the 17 wells

was 4455, the average for the two wells was %695, and for the
four wells, 7943. Now in order to put all these groups on this
chart, and as they have done in the past, they brought a lot of
these out in the outer ranges in; from the ether standpoint, we
téok those 23 wells and weighted averaged those 23 wells and
have a 5140, which is slightly off of this map, with a 3.78 re-
sarve ~-- and I'1l1 wrlite that on here, but there are 23 wells with
5140 and 3,78, which it can be read from here, and we have attempted
to draw the best iine we have through those points.

Now I have testifled earlier that ]I absoiutely subscribe¢
to, there's a relationship between deliverability and reserves
in the range of 200,000 and below because it is my feeling that a
200,000 and below well will not probably drain 320 acres and that
you are chopplng down your effective acreage and, furthermore, you
are using the old engineering system that all of us have employed
since time immemorial, that every time we come up with a reserve
vie have what we call a peak factor and that peak factor is that
we're loocking at the dtlivoiabllity or the producibility of the
well before we put our final number down, and it gets very embarw

rassing sometime. It's happened to me, when you come up with an

oil well that has a million barrels eof oil but it won't produce
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but ten barrels a day, it would take some ten years to produce it.
I think we all have that tendency, and this I think is what enters
into the deliverability, but we are looking at the raserves around
the bore hole, we are looking at the log arcund the bore hele,

the sand around the bore hole.

The one factor that we don't know in any given instance
when we set pipe is, how far 1s that frac treatment that we are
about £e embark 6n going to travel horizontally? How far out is
it going to reach? What fracture system is it going to teuch?
What is it going to drain? This is the factor ﬁhat we don't know
when we set pipe. Ve know how thick the sand is because we can
count it, HNet effective sand sometimes changes that delivor&b&lit*
but you can't put more there than was there to begin with. This
is the one factor that has to s tay there.

In-subscribing to this obwvlous, zero permeability or
deliverability has to have zero reserves, we have subscribed out here
to 200,000 that there is some relatlonship at which point it ttart#
to bend. “hat does that curve really tell you? What it tells me
i1s that everv well in excess cf 500,000 deliverabiliiy in the San
Juan Basin 1s certainly going to drain 1ts reserves from its 320«
acre tract, ¢given the time,and deliverabllity is nothing more
than a measure of time,

The allocation formula with a deliverability factor in

it i{s nothing more than a measure of time. That's all in the world

it is. If given time, even 2 200,000 cubic foot well, unrestricted

Ve
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could eventually drain its reserves that's going to get to that
well bore, and it's my estimation it isn't going to reach past

320 acres, it's going to do very well as a general rule to get out
maybe to 160 acresi but in any event this, why the low reserves
appear in this fligure, because you do have this peak factor, as

I call it, and that this radius of drainage is probably something
less than 320, but this curve tells me that at 500,000 deliver-
ability and above that, every well given its opportunity is going
to drain its 320 acres.

Now the problem before this Commission is how do we
theoretically wind up with all the wells exhausted of all their
reserves at the same instantaneous time; and since time is in
there, there must be some portion of deliverability in there,
because deliverablility does have a relation, to some small extent,
to porosity and all the other factors that have been discussed,
but as a true measurement deliverability really does nothing more
than measure the permeability under the given set of pressures to
that well bore. That's all in the world we're measuring.

Now with that concept of mine, and ignoring the fact
that we have a point, even a weighted avaerage point of 23 wells
over here, where this curve could actually turn back the other way
and start saying that the greater the deliverability the lesser
the resserves, We will not make that argqument from this witness
stand, I'm afraid that I couldn't even stand up to that, but what

it does tell me is that in El Paso's apparent fair work that they
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have done throughout the Basin in an attempt to find out some-
thing about the San Juan Basin, they have recognized that you can
get ar occasional freak where you have a 15-foot sand well and
some 500 millidarcys or 200 millidarcys or some large millidarcy
permeavility. That is nothing more than a pipeline into that
well bore. You may only have two feet of it, you méy have five
feet of it, there may be twenty feet of thick sand, but all it
really says is that occasionally you are going to get 6ne of these
pipelines and what does that pipeline do? You have got a great
big sleeping giant out here of thick sand, thinning in places,
but an overall great big thick reservoir, and when you get one of
those pipelines -- and I'll call it pipeline deliverability in
this instance, and it's only cot & thin sand section, it's going
to drain this 320 real fast. But then at some future date that
deliverability is going to drop off, because it's starting to
reactk beyond its 320-acre tract.

Now I believe one of the witnesses for the opposition
did testify that this pressure wave began to drop over and reach
over and reach over and was beginning to finally cross the boundary
line. These 1 think are some falrly practical engineeriﬁg assumpe-
tions and fairly practical economical assumptions., However, this
dees tell me that at some point «- and that point is about two
millicon cubic feet -~ that no matter what you do deliverability-
wise, there is no relation between deliverability and reserves.

If I can go on from there, if the Commission already
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has E1 Paso's Exhibit No. 2, this will not be an exhibit of ours,
but I would like for you to refer to it, if you will, for purposes
of what TI'm about to say: and that is that El Paso has brought out
a usual industry=-wide parameter that's used throughout the industry
in different fields and different places, that one million cubic
feet of gas should be taken for every %ten billion cubic feet of
rTeserves.

They have called it for this purpose a fixed depletion
rate and have plasced it on Exhibit 2 opposite the various deliver-
abilities and reserves, in order to show the Commission what
these fixed depletion rates would be.

Now, we subscribe that what thay've done is probably
fully accuraze in the manner in which they presented it, hut if
you put that in the categoery we have, which is our case in the
San Juan Basin where we have a tremendous number of wells, not
twelve wells or not 83 wells, not the total of 95 wells below a
million cubic feet, but 243 wells on their study and 278 wells
from what we got from the February proration formula., We averaged
then those 243 wells and, as previously testified, we found an
average deliﬁerability factor of 509,

New it just so happened that that almost approximated
the first two categories of El Paso's Exhibit No. 2, and therefore
we were at liberty to use their projection, since we aren't qualie

fied to oroject what the gas sales will be in the future, and we

were alsc qualified, however, to %ake this 509 and tha 3.02 billio+
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cubic feet, which from our Exhibit 5 is the a#erage reserve in
that group, and under this one for ten concept, the wells in that
group should be receiving an average of 302,000 cubic feet per
day times 365 days per year, and they're able to make it because
their average deliverability in that group is 509, which is cone-
siderably in exceés of the 302, they would have a fixed depletion
rate of 110,230,000 as opposed to, by averaging the 45402 and
the 61695 and rounding it off, approximately 55,000,000 under the
75 percent - 25 percent formulasand as opposed to 9,000,000 by
averaging the approximately 76 and 72, so what we're really saying
1e, to this Commission and to our opposition, is we would like
as much as we could get, just as you would llke to get as much as
you could get. we'll be extremely honest in that. However, we
would like for the Commission to be aware of the fact that the
wells in that reserve group and in that deliverability range
which can make their reserves are not getting, under the present
formula, but half of what would be a normal industry parameter of
one for ten.

fs a matter of fact, what we have asked for is only
75 percent of that normal imdustry parameter ourselves. Now to
go on from there, and since all of their deliverabilities on their
Exhibit No. 2 range in the range of «- well, I can read them off
to you, 1330 ICF per day, 1441, 1718, 1673, 1677, all of those
are something below two million, so for the purposes here we, in

order to stay in the same concept that we are talking about, we
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averaged all of the wells in the San Juan Basin from El Paso's
work, and have previocusly ascribed the average deliverability of
above 1,000 IMCFD, and we cam2 up with all the wells in that
category having an average deliverability of 4,206 M'F per day,
and an average reserve of 3.58 billion.

Now under the one for ten concept, these wells should
receive 358,000 a day times 365 days a year, or 131 million per
year. Cnce again, since we're averaging again and this is, 1
think, the approach that we must all take, even though every once
in a while every one of us gets in an extreme case one way or
the other, average,again under El Paso's Exhibit No. 2 under the
79«25 formula, we have averaged all of their projected year's
allowables and found the average would be in all the wells having
in excess of 1,000 deliverability, would be 116 million., Now
that is as opposed to 131 million that they should be receiving
under ihe fixed depletion rate.

However, you should keep in mind that wells below 1,000
MCF are getting less than their fixed depletion rate they should
have. rowaver, this happens to represent a somewhat higher per=-
centage of their fixed depletion rate thaa those in the category
below 1,000 MCFD. Now under our proposed formula, the wells in
that entire group would be penalized to the extent that they would
average, under a 60-40 formula, 60 percent acreage and 40 percent
deliveraiility, they would have an average allowable under our

60-40 formula of 111,924,000,
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Now, they have been penallized an average of five
million cubic feet per well per year. They are still more under
our formula, percentage-wise. of their fixed depletion rate fermulﬁ.
than even the wells under 1,000 MCFD,

if the Commission please, we have another exhibit, and
once again I must apologize for the appearance of these exhibits.
They aren't quite as elaborate as we would like to have ihem.

This is Aztec's Exhibit, I belleve Exhibit No. 1,
which is an exhibit which purperts to show from the El Paso work
the percentage change or the percent of recoverable reserves of

all those different categories of wells as what they're getting

| under the 75-253 and it shows under thls work taken from specific

points on El Paso Exhibit 1 that the wells in the lower category
range are getting approximately 5.5 percent of their reserves
under the present allocation formula; and the wells in the exe
tremely high deliverability range, which 1s around two million,
which if you'll recall was around the bending point of El Paso's
chart, were recalving only 2.3 percent of their reserves.

Now for our Exhibit No. 7, we have taken these things
byAcategories again, and once again using El Paso's reserves,
but since we've cnce again run into this problem of the fact
that their graph was constructed only up to three million and
done from El Paso's work, that shows this at around two million
cubic feet, which really tells me that around two million cubic

feet deliverability that all the other factors come into play,

2t
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and that deliverability has nothing to do with reserves above that
point and only has a slight amount to do with it at any point
above about 300,000 cubic feet to a million cubic feet.

In any event, we took then all the wells from the El
Paso data, averaged them up and averaged their reserves and
arrived at a weilghted average reserve picture; actually, wo.did
it by groups and then averaged the groups together arithmetically,
and we came up with the fact that the average deliverability well,
of all of the wells in excess of the 243 wells,which were'approx-
imately a little more than half of the wells studied, all the
wells averaged together, cama up with a dellverability factor of
4206, which happens to be off of thls chart, that under the 25.7%
proposition without regard to deliverability in this other con-
cept, but with regard to actual deliyerability versus reserves
in this category concept, that they were being allowed 3.6 percent |
of their reserves under the existing allocation formula per years
and that the wells in the 500,000 category, which is by far the
most massive number of wells in the San Juan Basin today, and I
would predict that it will continue to ba that way in  future
years unless we happen to find some more soft spot# out there -
those 500,000 cubic foot deliverability wells averaged, those
243 wells were only being allowed approximately 1.55 to 1.6 pere
cent of their reserves per year under the present allocation
formula,

Let's look at it under our proposed allocation formula.

+“‘
%
>
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Once agaln using the same category, using the same
percentage of reserves, and using the 60-40 concept that we're
asking for, we found that the wells in the 500,000 deliverability
category were now being allowed to produce 2.55 to 2.6 percent
of their reserves per year, which is fairly uneconomical within
itself, but in any event, we won't get into that -~ 4206 average
deliverability, however, of the larger deliverability wells, were
being allowed 3.4 percent of thelr reserves per year.

This further strengthened my conviction as to the
propriety, and which I have stated earlier, that I had a lack of
guts to ask for the 75-25 concept of 75 percent acreage and 2%
percent deliverability, but it does tend to straighten this thing
up considerably, and we admitted that all we were asking for in
our Exhibit No. 4 was something that would still give these fellowd
an almost two to one advantage. Certainly it may not be two to
ohe, but it certainly must be, even by rejuggling figures, may be
a 50 percent advantage, and this tells me from Aztec's work
reversed that we are still granting them approximately seven-
tenths of a percent per year cver 2.9, or be that as it may, approx-
imately 30 percent advantage.

We are wiliing to live with this for a peried of time,
Take a look at this formula that we proposed; we get some more
reliable reserve figures from the pressure decline method, which
has been argued back and forth here for a considerable length of

time, and our own interpretation of the pressure decline method of

)
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specing pattern of 540 acres would be disastrous from the stande

computing reserves, if you can get true bottom hole pressures to
work with and give them enough statistics from the reservoir, it
is undoubtedly the most advantageous and certainly the most correct
way of determining reserves, but it is determining reserves under
a radius of drainage.

What is that well bore supposed to get? I believe we
had a very hard fought case that we took no position in one way
or another, but that Southern Union subscribed to 640-acre spacing
in the San Juan Basin, and they took the so-called sweet area,
if you'll recall, in that, and flowed, before the allocation forme
ula went into effect, flowed very hard one well, taking periodic
bottom hole pressurses in the surrounding wells. They had some
slight indication of interference, but once again, time being a
factor, which 1s always a factor in a pressure decline interpre-
tation method of reserves under a radius of drainage area, The
Commission did not see fit to agree with the 640-acre spacing.

It is my firm conviction that, although we did not appeax
in any way at all, there are probably some areas in the San Juan
Basin that should be on 640 acres, in order to make these wells
commercial, commercial from the stamdpoint of ultimate return

on your money, but to have a blanket field-wide Basin-Dakota

point of the lower deliverahility wells.
It's been shown in a lot ef different ways here that

there are local variations throughout the San Juan Basin and there

-
:
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are sweet areas. We agree with that whole-heartedly, we don't
argue the point. We think the broad concept is that it is a
fairly massive sandstone. The Commission will be interested to
note that on this particular exhibit, which I don't recall the
number of -

MR+ KELEHZR: Pubco Mo, 1.

A -= No. 1, Pubco has isolated these certain areas and
granted some of the logs were not available, I must apologize,
ours was not available, one of ours is not available this morning,
but 1'1l]l reveal the general details and we will make it available
after the hearing, release the log. We have drilled a well in
the Southwest Quarter of Section 6 of Township 23 North, Range
3 West, which has encountered one of the most massive Dakota sand-
stone developments that I have had the pleasure of seeing, from
a standpoint of continuity, thickness, and what have you, in the
various wells that we have drilled.

We have a problem in this well in the fact that we don'd
know whether it's an oil well or a gas well. I'm quite certain
that under the El Paso method of eliminating condensate and only
using condensate and water saturation and only using net gas
porosity, that we are going to have an extremely low gas in place
number, because this well will hardly flow against 550 pound line
pressure; and yet it was potentlaled for approximately 100 barrels
of oil a day, 750,000 cubic feet of gas per day.

We are testing this well at this time to find out if we
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have an oil well or gas well, At this time it's an oil well,
However,we have a feeling that perhaps the oil ratio will drop
off s:fficiently tou be able to call it a gas well so we can sell
our gas and get nooked up and get an allowable that we can operate
under. Fut if wé get an allowable for this well, which is going
to b2 admittedly a low deliverability gas well under the present
formuia; bui at any rate, under our formula, which would aid us
some, we'cte going to have a hard time producing this well.

%0 in other words, if Pubco had had that one additional

point, we could have had a big area.

Pt

n a monent I will introduce one other item which we
attem.ted to do with respect to our acreage position in response
to this massive sandstone. We subscribe to one theory in the San
Juan, that vou can't get gas where there is no sand. 1 think this
is basically true, and we further subscribe to the fact that

what is deliverability gas or what is producible gas, if you may,
prior to a fracture treatment job in a massive sandstone, might
change its characteristics if enough is exposed via the fracture
treatnent route,

Therefore it has been Consclidated's whole approach,
time-vizrn, to stay in Pubco's red area, and we have been fairly
successful in doing that. However, we have not been successful,
admittedly, in getting the highest deliverability wells.

tnrtunately, we happen to have been lucky enough or

smart =novah, I don't know what it is, that cur net division order

o
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interests happen to be the highest in our higher deliverability
wells, and vice versa. This wasn't known in advance, it just
worked out that way, but our whole concept is to follow this
thick broad section policy, because if the reserves are there, I
feel that technology, in the long range viewpoint, if we protect
this reservolr from drainage between tracts, that we'll have the
technology and we'll know how to get these massive thick, what
are now to a certain sxtent non net pay reserves from these wells}
and if we can prove that, El Pasc will have no problems with the
Federal Power Commigsion in proving to their satisfaction that
probably the San Juan Basin-Dakota formatlon might have enough
gas in it to take care of California by itself,

One other thiag that I would like to add, if I may, I
would like for the Commission to receive what was Pubco's Dakota
isopach map of the gross producing sandstone in the Basin-Dakota
Field, which we attempted to introduce through cross examinstion,
which we would like to call our Exhibit No. 9. This mersly shows
Consolidated's general outline of acreage, its acreage position
in the Kutz Canyon Fleld, its generasl acreage position in this
area, and our acreage position in thls area; and incidentally,
this was commented on quite a bit in one of the testimonies, this
particular area, and we have another problem with oil problems dowt
there, and the zone that I think that was criticized on the logs
80 badly was the offset well that we trisd to drill with gas, zan

into oil, and we had a problem trylng to drill the well and darned

.;v
Tl
3y




DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M,

"FARMINGTON, N. M,

PHONE 325-1182

PHONE 243.6691

PAGE #‘/f "

near los: the north well and the south well. We made certain to
get into that sand and as a consequence we have something approacﬁ-
ing an oil well there, And then this new acreage position in the
23 North, 3 West, wnich is the new area that I just spoke of.
That 1s the general outline, and if this in fact proves to every-
one's satisfaction, and I hope that it will, that the interpreta-
tion of the gross section is something on the order of 140 feet
or 150 feet, but certainly well over a hundred under almost any-
body's pick, that once again we will be in the red area.

In conclusion, I would like to restate that we didn't
do this reserve work, this is not our work. We think, however,
that is representative work and it's work, we are already convinced,of
competent engineers who can predict two years ahead of time that
this same general broad picture relationship of deliverability
versus reserves is going to be approximately what it is today.

If you'll recall, in my testimony, that we didn't have the numbers
s0 we had to go at this category of five to three, this average
category, because we didn't have the deliverabilities to go with
the exact reserves. We stated in ocur testimony that this three

to five relationship was about 60 pércant variance, and 1 did
make the statement that it was my opinien that it was something,
probably not quite that bad, it was something in the order, or
something less than 50 pexcent.

If you'll examine this interpretation approach where

we did have the data avallable, you have something on the crder of

*»’.‘,

>
s

A i



PAGE £ ¢0
300

four billion in the extremely high deliverability range, and the

500,000 deliverability which is the heavy massive portion of the

wells, there's three billion, so there's 33-1/3 percent difference.
We subscribe that deliverability is necessary in the

formula in some form, in some percentage to take care of that

FARMINGTON, N, M
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problem. We believe that a certain amount of it should remain
in it. It's up to the Commission to decide what that right one
is, and only God knows, but I hope that you all can come mighty
close to it.

That, by and large, is our whole feeling in this re-
spect. It's frankly why we're here., It's been a long and tiring
fight amongst all of us, and I think that we're probably all a
lot more knowledgeable about the Basin-Dakota Field, I know 1
certainly am, than I was when I arrived. It's our feeling, and
now I'm speaking as management and not as an engineer, that even
though we more strongly today feel that even a lower deliverabi-
lity, higher acreage factor might be the proper one, we feel that
a 60-40 trial balloon for a somewhat similar period of 16 to 18

months that we are under this type of thing, until we can get

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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more data, will encourage additional development in these areas

that are white on the map and will prove beneficial to Southern
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Union and El Paso in further convincing El Paso's case with the
FPC of the tremendous amount of reserves that I have always be-
lieved are in the San Juan Basin.

I know our company, if we feel that we can at least
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commercially operate and can foresee, if we happen to get a low
deliverability well -- I say a low deliverability, I mean 500,000
cubic feet -~ that our company, if we have 2 ten-year payout, will
attempt to live with it, because we feel that we're technically
able to stay somewhere above that 500 and maybe we can stay in

the range cf an eight-year payout or a nine-year payout on the
overall average under the present market conditions.,

“e feel this formula will do this, as proposed. We
would like to give it a trial balloon. It is not our plan to be
immediately back petitioning for a 7525, if we were so lucky
as to be granted a 60-40. VWe belleve everything needs a trial.
We feel this is a move in the right direction. We helieve it
will continue to encourage development., We feel that the pressure
on the Federali Power Commission of additional gas reserves will
greaiiy aid £1 Paso in their attempts to extract additional gas
from the San Juan Basin, which will materially improve the payout
situation for all, and that we will all eventually, including the
State of New Mexico, via the substition, benefit tremendously.

Q (By Mr. Stockmar) Are you through, Mr. Trueblood?
b, Yes.

MRs STOCKMAR: If the Commission please, we would like
to ask that the Applicant's Exhiblits Nos. 5, 6, 7, 8, and 9 be
marked as such and received in evidence.

(Whereupon, Consolidated's

Exhibits Nos, 5, 6, 7, 8, & 9
marked for identification.)
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MR. PORTER: Is there any objection?

MR. KELEHER: We object to the admission of so=-called
Exhibit 9 on the ground that no proper foundation has been laid.

MR. STOCKMAR: If the Commlssion please, I can lay --

MR. PORTER: Is this Exhibit 97 |

M. STOCKMAR: Yes.

Mi. FORTER: The exhibits will be admitted to the
record.

MR. KELEHER: Exception as to No. 9.

M. PORTER: The record will show the exception.
Any guestions of Mr. Trueblood? Mf. Howell,

MR. HOWELL: If the Commission please, 1 have one ques~
tion. |

CROSS EXAMINAT ION

BY MR. HOWELL:

< Mr. Trueblood, in that portion of your closing argu~
ment beforé you began the speech to the stockholders, you referred
to the summation -«
MR. STOCKMAR: I have béen patient a number of times,
as you have not with me. I do object to this line of conversation|
MR. HOWELL: Well, I will rephrase the question.
2 (By Mr. Howell) You referred, I believe, to the only
factors that contribute to deliverability as being permeability,
at certain pressures, do I recall your testimony correctly?

A 1 said those are the majoxr factors, I believe,




DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M.

FARMINGTON, N. M,

PHONE 325-1182

PHONE 243.6691

race §53

Q Well, actually, is not the thickness of the pay sand
also a major factor?

A viell, certainly, but 1 assumed that once the thickness
of the pay sand was already there, that I do not know which number
of feet are contributing, since through fracturimgthat we are
making via actificial stimulation, I cannot tell you what the
number of feat exposed to the well bore happens to be.

a3 Mr. Trueblood, zould you answer whethar or not thicke
ness is a contributing factor to deliverability?

A it absolutely is,.

. HOWELL: Thank you.
R+ PORTER$ Mr. Keleher.

BY MR. KELEHZR?

G Mr. Trueblood, you have testifiesd or stated that the
results of your work are based on averaging the averages both in

deliverability and reserves, is that correct?

A That is correct.

i Is it not true =~

A Excuse me, under certain categories, in certain cate=
gorirs,

= Is it not true that 1f you wer2 to continue %o average

the averages ad infinitum that you would eventually have nothing

but 2 fixed figure for average reserves and a fixed figure for

delivarability?

A No, © couldn't say that would be exactly so, lr.
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Keleher. As a matter of fact, I don't believe I testified that
that was so, other factors entering into it; and I believe it

was ny ‘estimony that other factors do enter into it, one of which
happens to be that, and it's been said here, that there is some
relationship of deliverability‘to the available porosity of the
well hore;of pressures, in a certain area we have bottom hole
pressures, 1 believe it has been testified, ranging from 2400

to 2220; that we have certain thickness of sand, certain other
factors where deliverability does enter into it enough; and that
in fact on that curve which I have drawn through the points I
have noted that thera is a difference attributable somewhat to
deliverabilitv. As a matter of fact, I've stated that there is

a 33-1/3, and I have also stated that I believe this to be a bad
point at £14C MCF pef day deliverability with only a 3.7 reserve,
because in that particular point, if I had taken intc consideration
completely, I would have had to have *turned the curve around and
frormi a strict standpoint of graphical, true graphical interpreta-
tion,we do not subscribe to that, we merely stated that because there
were probably some thin sand zones somewhere that no matter what
you dc¢ *o them you couldn't increase the gross net pay, but you
had twelve million deliverability or what have you:; that this was
happening,and that these so-called freaks that have been bandied
arount from time *o *ime throughout the hearings are freaks, in
some instances where you have extremely high delive:ability, but

no ma*ter what you do, you can't get more than 20 feet of net pay.

&)
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I believe that's what 1 said. 1 do not believe by averaging

the averages you could always come out with -« hawevar,’tha conw

struction of £1 Paso's Sxhibit 1 is an average of the average.

We have taken an average of the average in a different direction.
) Jhat you are attermpting to do is to solve the solution,

is it not?

M. STOCKMAR: T would like to ask that that question
be restated. I do not understand it.

M. KeLEHER: well, I won't ask ths witness any more.

ride PORATER: Is that all you have, Mr, Keleher?

iil. KELEHER: That's all.

tiie PORTERt Anyone else have a question of Mr,
Trueblood? He may be excused.

(itness excused. )

M3, PORTER: Anyone else have testimony to present?
Mr. Evorett,

e EVIREIT: 1 have a statement I would like to make
in behalf of Chio Cil Company whenever the time comas.

M. HOWELL: I do have one ltem of testimony, if you
will savdon me, Mr. GSverstt, 21 vaso will ask the Commission to
take administrative knowledge of the Commission's files covering
the two wolls testified to by kr. Trueblood in hisz direct testie
mony, Lelng the Tonsclidated Government Leeds Vell 1-8-L, and

Consolida*ed Covarnmant Cwens #ell No, le7=D=N, with reference

to the report filed by Consolidated on drilling and completion

R
,—‘
=
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history showing the treatment to the Owens Vell to be sand-

water fracked with 50,000 pounds of sand and 50,000 gallons of
water, 750 gallons acid; the treaiment to the Leeds Well being
sand-water fracked with 100,000 pounds sand, 129,000 gallons
water, 500 gallons acid. |

MR. PORTER: Could you give me the Section, Township,
and Range of those two wells?

MR. HOWELL: The Government Cwens Well appears to
be in Section 7, Township 31 North, Range 12 West: and the
Government Leeds Well appears to be in Section 8, Township 31
North, Range 12 West; these being the two wells used for comparisor
by Mr. Trueblood in his direct examination.

MR. PORTER: The Commission will take administrative
notice of the files.,

MR. STOCKMAR: We certalinly have no objection to this,

| except that my people advise me that the Owens Well happens to be

a Mesaverde completion, thus not material to the Dakota presenta-
tion.

MR, HOWELL: I have misnamed that. The file jacket
shows the Government Owens. The actual log from which I read is
the Government Gross.,

MR. PORTER: The Government Gross.

MR, HOWELL: The Government Gross, which was the well,
It appears to be mislabeled on the file jacket from which I was

reading.
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MR. PORTER: 1Is that the same number?

MR. HOWELL: The number is the same.

M. PORTER: The location is the same?

MR. HOWELL: The location is the same., The label of
the file is apparently wrong as to the name,

MR. STOCKMAR: There's nevobjection on the part of the

|Applicant,

MR. PORTER: We are going to take a very sﬁort recess.

(whereupon, a short recess was taken.) |

MR. PORTER: The meeting will come to order, please.
We are going to ask for statements in the case, and I would like
for anyone who is going to give a statement to please come down
to the front so that the reporter can hear what he's saying.

Who wants to be first? Mr. Stockmar.

MR. STOCKMAR: I think in the normal course, the
Applicant starts and then the others may have the last word.

I think Mr. Truebléod's testimony will serve as our
major argument. I would like only to say that the company has
given serious consideration, among other things, tc the problem of
a maximum and minimum allowable. It feels that no proper maximum
and minimum approach can be achieved by that route alone. It has
bean testified, and it's the belief of the company that the
adoption of its formula will in =ffect provide the minimum allowe
able, which will achieve the results desired by the Commission.

M. PORTER: Mr. Kellahin.
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Gas Company. Now Pubco offered two cross sections -« well, they

MR, KELLAHINt If the Commission please, Jason
Kellahin for Southern Union Gas Company. Southern Union Gas
Company is in great sympathy with the case which was presented
by Mr. Utz for a minimum allowable. However, it is their view,
on the basis of the evidence presented in this case, that if a
proper allowsble formula, such as has been advocated here, is
adopted, there would be no need for a minimum allowable for a
period of a number of years. 1f, however, there is to be no
change in the proration formula, a minimum allowable should be
adopted; and on the basis of the experiance of Southern Union
Gas Company as an operator in the BasineDakota Pool, we believe
that the minimum suggested might be somewhat low and suggest that
the Commission might want to consider soﬁething more on the order
of five million.

In any event, if there is no change in the formula, it
would certainly simplify the Commission's bookkeeping and that
of the pipeline companies, too, if a minimum were adopted.

Now, turning to the case that has been presented here,
1 want to make just two very brief comments. The testimony afferaﬂ
by Mr. Haseltine is generally to the effect that there was a
general continuity in this reservoir which gradually changed across
the reservoir, with the exception, as we all know, of deliver=
abilities. We feel that that statement has been fully supported

by the evidence presented by Pubco and by the El Paso Natural
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offered three, but one of them is on an edge locatien, B-al,
which I don't believe shows a reservoir condition except in a
small isoleted area.

There are other cross sections, that C-Cl, they utie

lized eight wells covering the distance of some 76 miles, and

FARMINGTON, N, M
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admittedly, by their own ‘testimony, you would normally expect
considerable variation over that distance. That does not in any
way refute the testlmony offered by Mr. Haseltine,

Now on the other exhibit, A-Al, they offered that in
an effort to show there was no continuity in this reservolr,
there were radical changes from well location to well location.
1 think it's very apparent if you just glance at the exhibit that
it shows a continuity across the reservoir, and significantly
across tho longitudinal axis of the sand beds in that reservoir,
In other words, if you are going to expect any radical change,
you would expect it if you cut across those beds rather than
going down the length of them: and we see no way that that
exhibit supports the contention that there are drastic changes

in the sand body from well location to well location., Instead,
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it supports the view that there is a general continuity in this

reservoir.
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Now Mr, Rainey testified that every reserve point, or
avery reserve range that he used on his exhibit, there was a wide

scattering of deliverabilities. That certainly doesn't support

any conclusion that deliverability and reserves are in a direct




310

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M,

FARMINGTON, N, M,

PHONE 325-1182

PHONE 243.6691

. L
PAGE (40

relationship.

Now E1 Paso in their presentation also used a township
average for the reservolr conditions. The only change in the
concept that they were able to note on the basis of their calcu-
lations was on the changes in deliverabilities again, which again
does not support any conclusion that deliverabilities and reserves
are related and does support Mr. Haseltine's contention that there
is a general sand body showing gradual changes as you digress
through the reservoir, the only differences being changes from
well to well and the deliverabilities encountered in those wells.

Southern Union is in support of the application which
has been presented here in this hearing.

mile PORTER: Mr. cverett,

M+, EVERETT: 1 have a prepared statement, Mr. Porter.
Before I get into that, I would like to answer or point out one
matter to which Mr. Kellahin has just referred, and that is the
Southern Union Exhibits. I cail the Commission's attention to the
fact that that was drawn on a scale of one.inch to 400 feet, which
would mean that looking at that exhibit, a8 tenth of an inch equals
40 feet. 1 would suggest,iir. Haseltine had drawn it an inch to
4,000 feet, that the line of a pencil would show this point that
he has been trying to make, he could have just drawn a pencil line
rigiit tarough ali those well logs and they would have been
uniform throughout. So when the Commission views that exhibit,

please beaxr in mind the scale which is thereon.
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My name 1s W. Hume Everett. I am the Division Attorney
of the Casper Division of The Ohio 0Oil Company. I represent my
company herein in opposition to the application of Consclidated
il and Gas Company, Inc.

in support of 1ts opposition The Chio (11l Company here=-
by adopts {as fully and completely as though presented by it) all
of the exhibits, testimony, and opinion evidence offered harein by
Pubco Petroleum Corporatlon, El Faso Natural Gas Company, Aztec
0il and Gas Company, Sunset International Fetroleum Corporation,
and Caulkins CGil Company, and states that under the facts in this
case the allocation formula set forth in Cemmission Crder No.
Rel670-C should not be changed to increase the acreage factor or
to decrease the deliverability factor as requested by Consolidated
Cil and Gas, Inc., in that any such change would be highly inequits
able and unreasonable and would result in a failure to recognize
correlative rights.

The Commission after hearing on Gctober 13, 1960, enterdd
its Order No. 3-1670.C, having found therein that the producing
capacity of the wells in the Basin Dakota Pool is in excess of the
market demand for gas from sald common source of supply, *and that
for the purposa of preventing waste and protecting correlative
rights" adopted appropriate procedures “to provide a method of
allocating gas among the proration units in the area encompassed
by the Jakota FProducing Intarval, commencing February 1, 1961.,"

Said interval and common source of supply was by such order
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designated and "denominated the Basin-Dakota Gas Pool."

At the time of the entry of said Order No. R=1670«C,
the Commission, as it 1s required to do under applicable New Mexicd
statutes, found and held: "That since the evidence presented,

established that there is a general correlation between the de-
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liverabilities of the gas wells in the Dakota Producing Interval
and the recoverable gas in place under the tracts dedicated to the
wells, the gas allocation formula for the pool should be based on
seventy-five (7%) per cent acreage times deliverability plus
twenty-five (25) per cent acreage," and that, "Such a formula

will protect correlative rights and will, insofar as is practice
able, prevent drainage between producing tracts which is not
equalized by counter-drainage.”

The Commission thereby afforded each owner of each
property in the pool with the opportunity to produce his or its
just and equitable share of the gas in the pool in an amount so
far as can be practically determined and so far as such can be
practicably obtained without waste substantially in the propore

tion that the quantity of the recoverable gas under such property
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bears to the total recoverable gas in the pool, and has permitted
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each owner the right to use his just and equitable share of the
'raservoir energy.

In entering Urder No. R«1670«C, and at all times since,
the Commission has protected correlative rights by giving equitabl4

consideration not only to acreage but to "pressure, open flow,

Ly
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porosity, permeability, deliverability, and quality of gas,” as
well, so as to eliminate, upon a reasonable basis, the production
of natural gas from any gas well or wells within or from said gas
pool in excess of the reasonable markat demand from such source of
natural gas of the type produced, or in excess of the capacity of
gas transportation facilities for such gas.

Wherefore, The Chio Uil Company respectfully states
that under the law as applied to the facts in this case the appli-
cation of Consolidated Cil and Gas, Inc., should be in all things
denied, and that the Commission Order No., R-1670-C be continued
in full force and effect without change.

ARespectfully submitted this 2lst day of april, 1962.

I have given the reporter a copy of the statement. Ih
addition to that,vl would like to state that the position of The
Ohio Cil Company is that there is no need for a minimum allowable
as suggested; there is no need for such an allowable at this time.

It is our feeling that the acreage factor in the present
formula is a sufficient and adequate minimum, and that the order
in toto should remain unchanged.

MR. PORTER: Mr, Keleher, did you want to make a state-
ment, too, sir?

M. KELEHER: Mr, Chairman, and Gentlemen of the
Commission, W. A, Keleher, for Pubco Petroleum,

Rule C, 9-C of the Commission's General Rules provides

that thae gas allocation formula for gas pools of Northwestern New

s
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Mexico shall be based on 75 percent acreage times deliverability
plus 25 percent acreage.

Consolidated Oil and Gas, the Applicant here, proposes
to change the formula in the BasineDakota Field to 40 percent

acreage times deliverability plus 60 percent acreage.

FARMINGTON, N, M
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The pool as of April, 1962, according to the testimony
presented o the Commission, had 572 wells developed with an areal
extent of about 183,000 acres. In Consolidated's application,
Consolidated proposes to change for these reasons: Cne, the
pool has abnormally high deliverability} Two, the present rule,
(a), creates waste, (b), permits and wiil increasingly permit non=
ratable taking of gas from the pool and drainage between tracts
which is not equalized by counter-drainage.

Consolidated maintains in its application that the
change in formula will, Cne, prevent waste; Two, distribute the
allowable production among the producers in the pool on a reason=
able basis; Three, not violate or prejudice correlative rights:
Four, prevent premature abandonment of wells which are uneconomic

under the present formula established by Rule 9-C,

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M
PHONE 243-6691

Consolidated further maintains in its application that
under the present formula it is suffering and will increasingly
suffer economic hardship as a result of centinuation of the pre=-
sent formula,

Pubco's position here, as we have endeavored to express

it in testimony, is that the formula should not be changed for a

ey
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hier acreage factor allowakle; and if any change is to be made
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it sheould be made toward a higher deliverability factor allowable,
sinte “siiverab’lliiy is proportional to recoverable reserves,

at thz outset, may it pleas? tha Commission it is our

N,

conrwntion that thz bhurden is on the Applicant to sustain by a

PHONE 325.1182

prescnasrance of svidence its contentions. It is our contention

FARMINGTON,

that the Spplicant has utterly failed through the testinony it
submitrad, the testimony submitted on behalf of Southern Union,

to sustaln the contentions; and that the application must fail

and that tne application must be decided adversely.

“
G

indicated in the testimony, this case is of great
importance to our coampany. .2 have many wells in this area; we
iine walls in the Dakota. We are pioneers in this area. We

have a schedule by whizh we propose to drill 18 wells in the San

(224

fasin in 162, costing not less than $1,900,000, not insige
nificant to a sxall company such as ours.

The contention suggested by Mr. Trueblood in his direct
exzi:instion at ths opening of this case, that Consolidated wants

to g2t its piece »f the ple, about sums up the situation. The

N. M,
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his very morning »r. Irueblood,
in cunaection with his final statement, said, "We haven't been
forturis =nougn o1 successful enough to get high deliverability

wells,” That about sums wup the situation.




316

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M,

FARMINGTON, N, M,

PHONE 325-1182

PHONE 243.66931

PAGE .,

Cur witness, Dan Cleveland, who was on the stand for
many hours and was submitted to severe cross examination on behalf
of Consclidated, stated that his calculation was to the effect that
on tne basis of wells presentiy completed, about $520,000 annually
woulc be taken from 17 different operators and distributed among
33 othex operators in the Fool. liow I submit respectfully to the
Commissicn that this Commission is not here for that purpose of
equalizing distribution of money, but it's here to see that justic#
is done but not to reward those who are not fortunate enough, as
has been sxpressed, in getting high deliverability wells, or
spreading out, making the uneven, even,

The Commission has heard testimony submitted by an
alinement c¢f respectable companies which have giaat investment in
this fleld, great interest. Pubco, El Faso Natural Gas, Ohio Cil,
Aztec, Caulkins Oil, Pan American, Sunset International, very
respectaivle array of companies which are sincerely interested in
the progress and development of that field. It is inconceivable
that these companies would Qo to the extant of drawing the graphs
and preparing the exhibits that have been submitted to you here
today unless those companies were sincerely of the opinion that
this rule formula should not be changed.

The Applicant has entirely failed, in my humble opinion,
in presenting or submitting any concrete evidence. I was astonishad
at the lack of exhibits, the failure of the Applicant to present

testimony which would support,studies which would tend to demone

&
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strate the justice and the wisdom of thelr cause. Apparently
their strategy was to submit one or two or three informal studies
which could have been prepared by any ninth grade student in high
school, demonstrating things that are ARC, §nd relying entirely
on exhibits and testirmony presented by those in opposition to the
change in fermula, relying on cross examination of the experts
produced by those in cpposition, rather than in presenting before
the Commiesion experts whc would testify to the contentions they
were making: indicating to my mind that they were unable to pro-
duce experts who would testify favorably to their position.

Nr. Cleveland, one of our witnesses, in closing, in
answer to a question sald that,assuming a continuvance of even a
modest development program in the San Juan BasineDakota, any
change in formula in favor of acreage as opposed to deliverability
would be highly prejudicial to those operators having higher
deliverability wells and higher reserves in favor of those with
lower deliverability wells and lower reserves.

Pubco's position here is that such is not the mission
or objective of this Commission, to attempt to award those who
have not been successful in finding the wells they wished and
hoped for, and penalizing those who have borne heat and labor of
the day in the San Juan Basin, thus penalizing them.

Ve submit the matter to the Commission with every cone
fidence that the Commission will reach a correct and proper decie

sion in this matter.

Yy
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i%'11 close with the statement of Mr, Utz of the
Commissinn®s staff, who testified to thirteen years or more back=-
ground, experience., He said, and this is his testimény in the
rough, at this point the acreage factor does provide a sufficient
formula, I know the day will come when the formula should be
changed. iIt's our contention, we respectfully submit to the
Commission, that that day is not here.

lite FORTER:  Mr. Howell,

M. HGGELL: I defer for the minute to Mr. Seth, He
would like to make his statement first.

MR, SETH: If the Commission please, Tenneco left a
short statement with me. Tenneco Cil Company opposes Consolidated
01l and Gas Company's application in this case, and believes
that prudent operators have an interest in the present allocation
formula of 75-2% percent. These operators have conducted all
their activities in the Basin-Dakota Field, including the acquisi-
tion of acreage and the development drilling, based on the income
developaed from the present method of allocation. A change from
the previously established precedent as to allowables in the
fielo at this date would place an economic hardship on these
operatnrs,

Tenneco (il Company also believes strongly that the
economically reccverable gas reserves from Basin-Dakota wells
is 2 function of the wells productivity. The present allocation

formula adequately protects correlative rights and equitably
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distributes the market demand or gas in the field among the
presantly completed and connected wells. That's the end of the‘
Tennecc statement,

If thse Tomnission please, while I'm up, I would also

like to make just a faw brief remarks about Sunset and Caulkins.

FARMINGTON, N, M
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I agpeared for heth of these companies.

Zaul%ins has been ir the field, as the Commission
knows, for & considerable length of time. They are a relatively
small company compared to the other parties in this case. They
have, however, a2 very real interest in the field. They have
done a great deal of reservoir work through quite a broad distri-
bution in the field. They conscientiously urge, seriously urge
the Commission to continue the present formula. Caulkins is pre-
parad to procead with its development program as it has in the

past undar the present formula, and that I belisve speaks as good

1)

an arcumant as can be made that the present formula is fair,
~e¢ far as Sunset is concerned, it has also been in
the fi=ld a considerable period of time, They have done a great

deal »f th2 basic work on the development of frac plans for pare
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ticular wells. They have done a lot of work on separation. They

know tro field very well, too. They are prepared to go ahead
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and continue their developmnent on the present formula., Sunset
is connected entirely to Southern Unlon, who has aligned itself

with the Applicant here., Caulkins is primarily connected to

Southern Yinion,

-4
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As has been mentioned any number of times in hearings
befors the Commission, its rules and regulations, its administra-
tion as to be geared to the particular field. It has to be
on a field-viide basis, It has to cover the typical situation.

Its yeneral rules and regulations obviously can't/cover all the
possibilizies., The erratic wells can bs well covered and pro-
tected and haadlad “hrough continuing proceedings before the
Commisslon, and :nder its prasent rules the administration has to
be on these general considerations; and I think the Commission
has probanly observed on this particular point of general consi-
derations that by far the preponderance of the wells, that is,
the opevators of a pregonderance of the wells, I should say, have
indicatod t5 the Commission that they bellieve that the present
formula should be continued. This indicates to my mind that the
rules generally apply, as they stand now, to these wells generally
throughout the field, |

I won't belabor the Commission with any unduly long
comments on the casz, bu% we were struck by the very persuasive
develaoprnant of the spinions and conclusions of the Applicants.
I thirk their witnesses did an excellent job in that area, but we
are sl30 stiuck by the scarcity of particular and definite facts
to put in the record to support these conclusions and opinions.
I thinlt we are all struck by that aspect of the case.

in bzhalf of these two companies, I would like to urge

the Zommission to continue the present rule. Thank you.
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MA. PORTER: Mr. Howell,

MR, HOWELL: Ben Howell, representing El Paso Natural
Gas Companv, Mavy it please the Cemmissibn,‘it seems to me that
in facina the problem of any proration, the starting point is the
recoverable reserves, Certainly El Paso in its stuaies began
with that noint, an effort to determine what are the recoverable
Teserves,

I feel 1 should call the Commission's attention that
Mr, Kellahin in his argument overlooked the fact that the testie
mony shows that E1 Paso took account of the sharp variations which
occur in net pay,and in giving reserves considered each well log
geparately and assiqgned a net pay to that well based upon the
conditions which exist as to that well, Certainly every effort
was made to determine the other factors from the best evidence
available. Since there are only 65 or 68 cores avhilable, that's
all the core information that can be used., Everything has been
done that can be done to get the most definite information.

Then if we start with reserves, what are we going to
do with them? The gas is in the ground and it needs to be proe
duced. 1t seems to me that the Commission's original order giving
7% percent delfverability times acreage plus 2% acreage has done
a great deal to make possible the development and uncovering of
these tremendous Dakota reserves, because the emphasls given to
deliverability has induced operators to use methods of completion

in the field, the opportunity certainly exists under the develop-




399 PAGE 432

ment of a new field to use the best and most effective means of
getting the greatest possible portien of the gas, and that that
is true conservation; and that the emphasis given to delivere
ability by the formula has resulted in giving an incentive to

operators to produce ultimately the greatest proportion of the

FARMINGTON, N, M
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gas in place and add that to the recoverable reserves.

I think that the cause of conservation and the preven.
tion of waste is well served by that. h

Now from that starting point, one next goes to the
means of allocating or prorating these recoverable reserves that
exist under each tract. I might pause, incidentally, to state
that we had a great deal of cross examination of witnesses who
testified concerning estimates made on the basis of pressure
decline as to the area of drainage that any one well would drain.
I submit that the answers which these witnesses gave, the testi=
mony generally was that"I don't know and nobody knows," that the
Commission by establishing a pattern of spacing has established
counter-drainage which gives to each well the opportunity to

expand its circle until it meets the circle of the surrounding

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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wells drilled within the pattern established by the Commission;

and thus following the statutory injunction to prevent drainage
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that is not balanced by counter-drainage, and that you have done
0.
i would like then to say that starting with that point,

El Paso then considers the deliverability in relation to tha
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reserves which it has determined to exist, and finds that the
averages -- conceding that there will be individual variations
in wells, those could result in some instances from mechanical
problems in the well or matters within the sand, no two wells
are going to be exactly alike -~ and they come up with a reasone
able relationship; and the Commission so found two years ago.r
and the testimony of the additional wells that have come in, the
evidence from these wells indicates that that relationship still
exists.,

Now I think it's particularly significant that regard-
less of the method used in determining reserves, whether it be
El Paso's volumetric method, whether it be Caulkins' or Sunset's
pressure decline mathod, in each instance the correlation between
the deliverability and the reserves attributable to the wells is
the same; the general overall correlation and relationship is
the same., -

Now I'm not a mathematician, I can't get up and concludé
what a curve would look like if you took and qrouped by a different
set of factors, you might come up with some kind of curve. 1
don't know, We do kncé that when we started with reserves and
considered on the basis of wells with similar reserves, we found
a consistent relationship.

Now the proponents do not take the wells and average
within the same groups that we have averaged. They average

averages in many instances. As a mathematiclan, I don't know
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how much that varies your results. I do want to call your

attention to the fact that El Paso's exhibits based upon averages,
Sunset's and Caulkins' based upon individual wells, come out with
about the same general relationship. I believe it's conceded

by everybody that there is some relatienship, I don't think anye
one is willing to express it mathematically, between recoverable
reserves and the deliverability.

So we submit that ths proponents have not made any
better case, the proponents of a change have not made any better
case than they made in October of 1960. Their position is the
same, Both Consolidated amd Southern Union at that time desired
a greater acreage factor. I have no criticism to offer of
Consolidated. I think it's normal that a company will strive to
get, as they put it, a larger piece of the pie, but I think that
maybe a better analogy than what we have here is that everybody
that came in and put the money in drilling in this Basin and came }
after November, 1960, would know the rules of the game, and the
cards had been dealt out and somebody got some deuces. Now you
can reshuffle those cards and deal them again, but as long as
there's only 52 cards in the deck, somebody's going to get some
deuces. And I believe that the only thing that ultimately would
help Consolidated's position is, as I think Mr. Trueblood frankly
admitted, the opportunity for everybody to market more gas.

That doesn't seem to be likely in the near future. I

N

belleve he was quite frank when on cress examination he said he

e
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probably wouldn't have drilled some wells that he did had he
known that there were going to be as many other wells drilled and
that the market would not be increased.‘ So that unless we are
going to increase the deck and change the game and put two decks
in there, which we can't do because the size of the deck is
limited by the size of the market, I think we ought to contiﬁue
to play the game by the rules that Qe have.

Now El Paso's position as to minimums I think was
stated by Mr. Rainey, and I would like to reiterate it. Certainly
we have no desire, we are strongly dppsscd to anything that would
cause premature abandonment of 3 well, and that's just not
philanthropy. We have an investment of gathering facilities
goina to these wells, and we would like to get the benefit of
those gathering facilities and we would like to have that gas
avallable and not shut off from the markets but we don't think
that the evidence 15 this case could justify the minimum at this
time. We feel very strongly that an allowable to brevent prematur?
abandonment should be considered in the places where it is needed.

I personally very serlously doubt if there is any
legal justification for imposing a rule, in the light of the
testimony, that isn't necessary at this time, and I think we shall
endeavor with a great deal of interest and with an open mind and
a desire to work with everyone to prevent premature abandonment,
the hearing which I understand the Commission proposes to call

with reference to the possibility of imposing minimum allowables

&
A
%
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or allowables to prevent premature abandonment in other pools.

So if T haven't, or our witnesses haven't made our
position clear, I can now state that El Paso opposes the applica-
tion of Consolidated Oil and Gas,

MR, KELLAHIN: If the Commission please, at the outset

FARMINGTON, N, M
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I entered an appearance for R. & G. Drilling Company. I want to
state their position is in support of the application.

MR. PORTER: Mr. Kelly,

MR. KELLY: Booker Kelly of Gilbert, White and Gilbert,
I have two statements, one on behalf of Sunray Mid-Continent.
Sunray Mid-Continent Oil Company believes that gas should be
allocated on the basis of reserves. We do not belleve that
deliverability reflects resarves, at least on a direct relation-
ship. We do not believe that the testimony has shown that. We
believe that acreage and the thickness of production formula more
nearly reflects resexrves, ﬁore'nearly reflects reserves than
deliverability, Consollidated Oil and Gas Company's formula con-
tains 2 heavier factor of acreage than the present formula, we

would urge the Commission to adept the Consollidated formula.

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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I also have a statement on behalf of Texaco. It is

Texaco's opinion that deliverability does not have a direct
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correlation to the recoverable gas reserves in place under any
particular tract, and therefore should not be considered as a
factor in the prorating of gas production. It is believed that

to include deliverability as a factor increases the tendency to
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1siderable undeveloped acreage in the immediate area.

perforate longer intervals, which results not in an increase in
reserves for any particular well but merely in an increase in the
wall's deliverability. We bellieve such practices in an effort to
increase deliverabiliiy cause both physical and economic waste.
Taxaco believes that to protact the correlative rights of all
parties concerned, the most equitable proration formula for the
Basin-Dakota Pnol would be a formula based on 100 percent acreage.
Texaco urges that both oll and gas proration formulas ba based

on 100 percent acreage. However, we are in favor of any change
in the BasineDakota allocation formula which tends to place more
emphasis on acreage, and would therefore recognize this as a step
in the right direction.

A% the present time Texaco does not operate any produce
ing wells in thevBasin-Dakcta Gas Pool. However, we are the
operators of five wells completed in the Basin-Dakota reservoir
that are currently shut in. We do own an interest in several

wells that are currently in the Basin, and Texaco also owns con-

Therefore Texaco, Inc.,as a very interested party,
recommends that the proration formula for the Basin~Dakota Pool
be based upon 100 percent acreage. However, we recognize the
application of Consolidated Cil and Gas as a step in the right
direction, and therefore concur with thelr application.

MR. WYNN: My name is R, C. Wynn, with Delhi«Taylor

0il Corporation; and in the 1interest of orderly sequence of aline-
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ment in this case, we would like to submit our stntementlat this
time as nearly as possible to the alinement of the opponents of
the application in this case; and Delhi-Taylor submits to the
Commission that ihe present Dakota proration allocation formula
is fair and equitable to all, and we recommend that no change

in that allocatlon formula be made. In summary, Delhi-Taylor
opposes the application in this case, 2504,

M. PORTER: Mr, Eaton.

MR. EATON: For Pan American Petroleum Corporation,
George W. Eaton, Jr. Pan American owns an interest in or operates
126 Basin-Dakota Pool gas wells., In addition, Pan American is
also the owner of a large amount of presently undeveloped but
possibly preductive acreage in the Basin-Dakota Pool.

Now based on the Commission's experience, I am sure
that it is aware that several companies generally support the
use of a deliverability factor in a proration formula. There are
also other companies who generally oppose the use of such a
deliverability factor. Pan American does not fall into either
category. As the Commission will recall, Pan American in the
Jalmat case supported 100 percent acreage. We supported that
allocation formula because all evidence indicated to us that
100 percent acreage in that pool was equitably distributing the
allowable.

At the original hearing to adopt a proration formula

for the Basin=-Dakota Pool, Pan American supported the current
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formula of 75 percent acreage times deliverability, plus 25
percent acreage. We supported that formula because we balieved
that such a formula would equitably distribute allowablas in
this pool. Based on our continuing study, we are firmly convinced
that this formula is operating properly.

The primary purpose of any allocation formula is to
give each operétor an opportunity to produce his fair share of
a pool's reserves. In this hearing we feel itfs extremely re-
vealing that not until this morning when in a rehash of El Paso's
data -- none of the witnesses for those advocating a change in
the current formula introduced any engineering exhibits to show
that deliverability does not bear a direct relationship to re-
servas. HMow several of these witnesses spoke generally of re-
serves, but only ong single exhibit relating to this critical
point was introduced by the advocates of a change. On the cone
trary, several witnesses for those operators who support the
current allocation formula introduced many exhibits that dealt
directly with this critical ﬁoint; and they conclusively showed
that in the Baslin-Dakota Gas Pool there is a direct relationship
between deliverability and reserves. |

It is our firm conviction that the record made in this
case conclusively shows that the application of Consolidated
should ke denied in its entirety.

Now with respect to the Commission's staff proposal

relating to a minimum allowable for wells in this pool, it is
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Pan American's recommendation that this be denied. The record
is clear that such a minimum is not needed at this time and that
the Comrission cannot properly evaluate the effect of a minimum
allowable until there is a need for such 2 minimum,

M, MILLS: George Mills for the Atlantic Refining
Company.

MAi. PORTER: Mr, Mills,

MR, mILLS: The formula of 60 percent acreage plus 40
percent acreage times deliverability proposed by Consolidated 04l
and Gas would be an improvement over the one presently in effect,
but it's Atlantlic's contention that deliverability should not be
a facter in any field allocation formula.

Atlantic beliaves a proration formula should assure an
operator the opportunity to recover an amount equal to the re=
serves underlying his tract. In our opinion, the present formula
with its 75 percent acreage times deliverability factor does not
assure this right., The deiiverability of a well is dependent upon
the mannar the well is completed, stimulation treatments applied,
and the effective permeability surrounding the well. Delivere
ability has no relation to reserves in place.

Therefore, when deliverability is a portion of a prow
ration formula, a tract with a low deliverability and a large
amount of gas in place will not be allowed to recover its fair

share of ths reserves,

It is for these reasons, or thils reason,that Atlantic
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believas that a proration formula should not include delivere
ability, and that a €0 percent acreage plus 40 percent acreage
times doliverability would be less inecquitable than the present
formula of 25 percent acreage plus 7% percent acreage times
deliveralility, |

M. PCRTER: Mr. McGrath,

FR. McGRATH: Phil McGrath with the United States
Geological Survey. Ve would like to support the application of
Consclidated Cil and Gas that the formula be changed.

M. MOREIST If the Commission please «-

M. PORTERT Does anyone else have a statement to make?

Mle MOBRIS: I wish to make a brief comment.

Mi. POATER: Yes, sir.

YHe MORRIS: If the Commission pleass, I would like to
make the positlon of the staff quite clear on the record. Mr.

Utz in his testimony has gone on record as neither concurring with
or opposing the application of Consolidated in this case. Where
both sides of the controversy have been expressed with great
ability on both sides, the Commission staff does not feel it
advisable to take a position in the case.

Now I believe to clarify Mr. Keleher's last point in
his a-gument, Mr. Utz in his testimony concerned himself only with
the effectiveness of the 25 percent acreage factor in the present
formula to provide a minimum allowable. He did not testify con=

cerning the effectiveness or ineffectiveness of the present pro-




332 PAGE {40

ration crder to distribute the allewable on an equitable basis.
That concludes my statement.

1f the Commission please, the Commission has received
statemente of position from several Interested parties in this

case. JIr favor of the application, Tidewater Cil Company has

FARMINGTON, N, M
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submitted a statement favoring the application. Bruce Anderson
Cil and Gae Properties supperts the application. The Frontier
Refining Company supports the zpplication. Kay Kimbell, ©il
Operator, supports the application. Amerada Petroleum Corpora-
tion supports the application. Humble Gil and Refining Co&peny
supports the application.

In opposition to the application in this case, state-
ments have been entered by Ploneer Production Company, Western
Natural Gas Ccmpany, Redfern and Herd, Inc., Scuthwest Froduction
Company, and the British-American Cil Producing Company.

I offer these statements to the reporter and ask that
they be iricluded in the transcript of this case.

M. PORTERT These letteres of statement of position

from these various interested partles wlll be made a part of the

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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record. Mr. Stockmar,

Mi. STOCKMAR: I sincerely appreciate having the last
viord as an opportunity for expressing to the Commission and to
the staff our appreciation for their patience and serious atten-
tion to this long and hard hearing. I'm sure that all of us

here would join me in expressing those thanks,
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A5 to the legal point ralsed by others of the burden

ef proef, we submit that we have conclusively showed by a pree
porderance of the evidence that there is no general correlation

between deliverakilities and reserves underlying the respective

it
w
<6}
O
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M

no wtnits,  Mr. Keleher, Mr., Seth, and Mr. Eaton all say that
the Appliﬂaﬁtihas not submitted its own exhibits in evidence,

but has used those of the opposition. This whole situation ree
minds me of the s*ory of David and Goliath. These men are come
plaining that the stone that slew Gollath was Goliath's own data.
We believe that the correct interpretation of that data, by

uging deliverability groups and not reserve groups, is conclusive.

I think we have shown that 100 percent deliverability
is the equivalent of the rule of capture. The incentive provided
by the rule of capture is not conservation. You heard a lot
about & plece of the ple. Mr. Trueblcod has testified that he
wants his participants to get their fair share of the pie. As
to the card game ir. Howell wants to play, in the dealing of the-
cards,‘wé do not want all aces. We Jjust want to average seven.

I would like to make it clear, finally, that the
position of the Aﬁplicant relates only to the Basin-Dakota reser=
voir, and not necessarily to any other reservoir in the Gtate.

Wa belizve that each reservoir must stand upon the basis of the
data available as to it.
As to the position of the staff, we sincerely hope that

the staff will give deep and serious consideration to the testimony
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r;nd avidence daveloped this morning with an eye to reconsidering
in favar of our application. |

Again, thank you very much, gentlemen, for your
patiznce and attantion,

.. PORTER: Anyone else have an?thing to offar in
this casa? The Commission will take the case under advisement
and hope vou 32t home in time for Zaster, if you are going to go
home: and if vou don't, we hope you stay and enjoy it in Santa
Fe.

{Wlhereupon, the hearing was adjourned. )

Rax 2
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STATEMENT OF HUMBLE OIL & REFINING
COMPANY TO BE ENTERED IN CASE # 2504

Humble Cil & Refining Company is not a producer in the Basin
Jakota Yool but is the owner of oll and gas leases in the area

and is concerned with the allccation formula adopted for the
field.

There is no direct relationship between the reserves under a tract
and the deliverability of a well or wells on the tract. Deliver-
ability may be greatly affected by the method of completion and

stimulation and by natural or artificial restrictions of the flow
of the gas.

FARMINGTON, N M
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Acreage is a direct function of the reserves under a given tract
and consequently is a more squitable and reliable parameter on
which to base the allocation of the field production.

This case is an example of the fallacy of using deliverability in
an allocation formula., Since there is no direct relationship be-
tween deliverability and gas in place under a proration unit, it

would be surprising if the use of a dellverability factor did not

contribute to migration between tracts and result in the vioclation
of correlative rights,

We strongly urge that the Commission reconsider the advisability
of using deliverability in an allocation formula.,

HUMBLE OIL & REFINING COMPANY

£§£ Howard Bratton
HOWARD BRATTON

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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TIDZWATER OIL COMPANY

BOX 1404 . HOUSTON, TEXAS

April 6, 1962

New Mexico (1l Conservation Commissicn
P, O, Box 871
Santa Fe, New Nexlico

Attention: kr, A, L. Porter, Jr.
Secretary - Director

Gentlemen:

Re! Case 2504

This is regarding the subject application of
Consolidated Cil & Gas, Inc. for an amendment to Aule § (C) of
Order R=1670 for the Basin -~ Dakota Gas Pool, San Juan, Rio
Arriba and Sandoval Countias, New Mexico.

S5ince I will be unable to attend this hearing on
April 18, 1962, I wish to reiterate Tidewater's position as stated
at the first hearing on this matter held March 14, 1962.
Tidewater Cil Company concurs with Consolidated's application
and hereby respectfully urges the Commission to revise the allo=
cation formula applicable to this pool as requested by Consolidated|

Very truly yours,
TIDEWATER OIL COMPANY
/¢/ John S. Cameron, Jr.
JOHN S, CAMERSON, JR.
JSCimp
cct Consolidated Cil & Gas, Inc.
1700 Broadway

Denver 2, Colorado
Attn: Mr. Robert B. Tension, Vice President
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BRUCE ANDERSON
Suite 230
The Fetroleum Club Bullding
Danver 2, Ceolorado

April 9, 1962

Uil Conservation Commission
Santa Fe, New Mexico

Dear Sirg:

As of this date, we are commencing the drilling of a well in the
Basin gas pool of San Juan County, New Mexico, in Section 29-
31N-13%,

We have locations for approximately five wells in this immediate
area, but, under the present proration formula, we will only be
able to drill one well which is drilled primarily to hold our
lease. Both the Beard Cil Company, of Cklahoma City, who is joind
ing with me in this well and myself feel that the present formula
gives far too much credit to initial deliverability. In a frace
tured reservoir such as the Dakeota, it allows certain wells and
areas to unfairly drain the reserves of their neighbors.

While our wells are shut-in because of the formula, the gas from
our lease migrates to other leases where they may have a better
frac pattern but no better reserves to be giving them higher
allowables.

Both the Beard (il Company and myself join in earnestly requesting
that you change the formula whereby it is based 75% on land and
only 25% on deliverability. This would seem infinitely more fair
to us. Ve make this statement before we have completed our first
well, and, if we 2are one of the lucky ones who happen to get a
frac pattern that would give us high deliverability, I would stili
stand by my statement that the present formula is definitely in-
equitable. Should you change the present formula, I am quite sure
that we would go ahead with the drilling of our lease since the
economics of our payout would then be prasent.

L

Sincerely yours,
/s/ Bruce Anderson

BRUCE ANDEASON
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WESTERN UNION TELEGRAM

New liexico (il Conservation Commission 1962 March 13
Santa Fe, New Mexico

RE: Hearing of Case No. 2504 TN March 14: The Frontier Refining
Company supports the application of Consolidated Uil & Gas, Inc.
recommending an allocation formula for the Basin-Dakota Gas Pool
based 60 9/0 on acreage and 40 0/0 on acreage times deliverability.

e believe the proposed formulas will more equitably allocatq
allowable production from this reservoir, without continued disge
crimination against wells with equal original reserves but with
lower deliverability.

The Fronter Refining Co.

By £. B. Granville

Superintendent of Drilling and
Production

- e W s e aw

WESTERN UNICN TELLEGRAM

New Liexico (i1 Conservation Commission 1962 Harch 12
Box 871, Santa Fe, New Mexico

Pursuant to your March l4th meeting, Kay Kimbell should like to
go on racerd as opposing the present allowabls formula in the
San Juan Basin. It 1s clear to see the fallacy in this formula
when 10 0/0 of the wells get 40 0/0 of the total allowabla,

We feel the Commission should adopt a new formula which would
permit the wells in the lower deliverability range to pay out.
The majority of the operators are now harnessed with such wells.
We recommend a new formula based on a higher acreage factor.

Kay Kimbell, Oil Uperator
Byt Sam W, Sims, Jr.
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AMERADA PETROLEUM CORPORATION
r, 0, Box 2040

Tulsa 2, Ckla.

March 12, 1962

Naw exico U1l Conservation Commission
State Land Cffice Building

P, U, Box 371

Santa Fe, New Mexlico

Re: Case No, 2504 - Application by
Consolidated Cil & Gas, Inc., to
amend the allocation formula in the
Basin-Dakota Gas Fool
Gentlenen:

Amzrada Fetroleum Corporatlon, owner and operator of three
wells and part owner of eleven wells in the area covered by captio
cause, supports the applicant in Case No., 2504,

Although we oppose the inclusion of a deliverability factor
in any allocation formula, we support the applicant's position
here bacause he is asking for greater welght of the acreage
factor in the amended order.

Very truly yours,

AMERADA PETROLEUM CORPORATION

/s/ H., D. Bushnell

By H., D. Bushnell, Attorney
HDB:1

cc? Consolidated Uil & Gas, Inc,
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P. O, Box 2542
Amarillo, Texas

New Mexico Oil Conservation Commission
Santa Fe
New Mexico

Attention: Mr., A. L. Porter, Director

Gentlemen:

Pioneer Production Corporation presently operates twenty-two
wells in the Basin Dakota pool and has varying interests in
twelve other wells in the same pool that are operated by others.
We do not believe that on the basis of the testimony presented

at this hearing there is any justification for a change in the
allocation formula from that provided by Rule 9 {(c) of Commission
Order No. R-1670, dated May 20, 1960, as amended by order No.
R«1670~c, dated November 4, 1960,

Accordingly, we recommend that the Commission deny the applicatio
of Consolidated Oil and Gas, Inc.

Yours very truly,
Pioneer Production Corporation
/s/ E. S. Morris

E. S. Morris,
Vice President

-
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For Commlission Records: Basin-Dakota Hearing
| Case # 2504
Aoy Jetsr, Assistant Divislion Superintendent, on behalf of
Western Natural Gas Company urges the Commission to retain the
rules in the present form, believing that deliverabllity bears a
reasonable relationship to recoverable gas reserves and that the
present allocation formula furnishes a practical measuring device
to permit each operator to produce his fair share of the reservoir.
WESTERN NATURAL GAS CCMPANY
/8/ Roy C. Jeter
By: Roy C, Jater
3-14-62
New tiexico Cil Conservation Commission
S=nta Fe, New Mexico
Re: Basin Dakota Hearing

Gentlemen:

As an operator in the Basin Dakota Pool we wish to be re-
corded as opposing a change in the proration formula at this time.

REDFERN & HERD, INC,

/s/ John J. Redfern, Jr.
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April 20, 1962

Due 0 tihe length of this hearing, this is a statement from

Carl . Zmith, General Superintendent, authorized *- sneak for
Southwest rroduction Company., Southwest Production Company
began its nperations in what is now the Basin Dakota Gas Pool

in the fall of 1959, and now operates some 70 Dakota wells,
approximately )2 of which were drilled in 1962 and approximately
35 drilled in 1961, Southwest is the sole working interest
owner in these weolls, except whaere it was necessary to come
munitize or pool tracts owned by the leaseholders within the
drilling unit,

Southwest did ths major part of the development4under the pre-
sent proration rules, and has found them fair and workable,
allowing us to produce our share of recoverable rnserves,

1f our sand development is so poor that we cannot drain the gas
under our acreage, we do not feel that an offset operator with
better sand can drain our gas from the same poor sand and that
no violation of correlative rights occurs, Therefore we feel
that the present formula giving much value to deliverability is
equitable, and that no change in the formula should be made at
thie time.

/s/ Carl W. Smith

CARL vi. SMITH.
General Superintendent
Southwest Production Co,

e
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THE BRITISH-AMERICAN OIL PRODUCING COMPANY
Denver Club Building
Denver 1, Colorado

April 12, 1962

New Mexico Cil Conservation Commission
State Land (ffice Building
Santa Fe, New Mexico

He: Case 2504 « Docket 12«62
] Hear - A 1 186

Gentlemen:

The BritisheAmerican 01l Producing Company will be unable to have a
representative present during the hearing of Case 2504, Since our
company operates wells in the Basin~Dakota Gas Poel, San Juan
|County, New Mexico, we wish to reiterate our position in this case.
Cur Company's position to all concerned is herewith quoted from our
telegram of March 13, 1962, sent to the New Mexico Oil Conservation
Commission on subject case which was to have been heard on March

14, 1962.

"As one of the many operators active in the Basin-Dakota Gas Pool,
The BritisheAmerican Cil Producing Company recognizes that under
the present proration formula, the continuously decreasing well
deliverability, coupled with the current limited gas market, re-
sults in well allowables that might be construed as inequitable.
The fixing of a minimum and maximum allowable has some merit.
Britishe-American, however, does not feel that a change to a pre-
dominantly acreage proration formula or the instigation of a
minimum or maximum allowable is justified for the following reasons

»e

1. Gas purchase contracts and pool development to date have
been motivated by well deliverability, thus penalties
should not now be inflicted by changing to a predominantly
acreage proration formula.

2, Predominance of well deliverability in the proration
formula is necessary to provide incentive and reward for
employment of best well completion methods.

3. Any consideration in proration for minimum and maximum
well allowables could conceivably encourage pool develop
ment on an unsound and an uneconomical basis, resulting in
the drilling of unnecessary wells,

It is therefore urged that the Commission retain the current gas
proration formula. In the alternative, should a change in the
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proration formula be dictated, deliverability should continue to be
the predominant factor. No maximum or minimum allowable limitation
is recommended.”

Respectively yours, _
THE BRITISH-AMERICAN OIL PRODUCING COMPANY
| /a/ Thomas M. Hogan

Thomas M. Hogan
District Superintendent
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STATE OF NEW MEXICO )
COUNTY OF BERNALILLO % =

WE, ADA DEARNLEY and MARIANNA MEIER, Notaries FPublic in and
for the County of Bernalillo, Gtate of New Mexico, do hersby
certify that the foregolng and attached Transcript of Proceedings
was reported by us in stenotype and that the same was reduced to
typewritten transcript under our personal suporvision and containsg
a true and correct record of sald proceedings to *the best of our
knowledge, skill and abllity.

DATED this 9th day of May, 1962, in the City of Albuquerque,

County of DBernalillo, State of New Mexico.

- quf/Kézﬁ%gf{ﬁﬁff

v NOTARY "PUBLIC
My Cormmission Expires:

June 19, 1963

e At

A

My Commission Expires:

April 8, 1964
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