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BEFORE THE
OIL CONSERVATION COMMISSION
STATE OF NEW MEXICO
Santa Fe, New Mexico

December 19, 1957
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IN THE MATTER OF:

(Rehearing) 1In the matter of the rehearing re-
quested by Sunray Mid-Continent 0il Company, et
al, for reconsideration by the Commission of cer-
tain portions of the application in Case 1308 for
the temporary establishment of uniform 80-acre
well spacing and promulgating Special Rules and
Regulations in the Bisti-Lower Gallup 0il Poels
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Case
1308
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BEFORE:

Mr. Murray Morgan
Mr, A, L. Porter

TRANSCRIPT OF HEARING

MR. PORTER: The meeting will come to order, please. The
Commission will éonsidér this morning Case 1308,

MR, COOLEY: Case 1308, (Rehearing.) In the matter of the
rehearing requested by Sunray Mid-Continent 0il Company, et al, for
reconsideration by the Commission of certain portions of the appli=
cation in Case 1308 for the temporary establishment of uniform 80-
acre well spacing and promulgating Special Rules and Regulations

in the Bisti-Lower Gallup 0il Pool.

With your permission, Mr. Commissioner, I would like to outline

the conditions under which this hearing will be heard.
MR. PORTER: You may proceed.
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— MR. COOLEY: In Order 1069Y-A wherein this rehearing was
granted, it was ordered, one, that the above-styled cause be re-
opened and a rehearing be held at nine o'clock A. M. on December
18, 1957, Mabry Hall, Santa Fe, New Hexiéo, at which time and
place all interested parties may appear. That order goes on to say,
®Jt is further ordered that testimony on rehearing shall be limited
io, one, new evidence on the issues raised in the petition for re-~
hearing.® It is the intention of the Commission to strictly en-
force thé provisions of this order in this hearing today., With
that understanding, you may proceed unless there is some nis-
understanding.

MR. PORTER: Any questions of Mr., Cooleyts statement?
Mr. Errebo. |

MR. ERREBO: If it please the Commission, Burns Errebo
from Tulsa appearing for Sunray Mid-Continent 0il Company, in
addition L. C. White for Sunray Mid-Continent from Santa Fe, and
Mr. Jack Campbell, Campbell and Russell of Roswell. We will have
two witnesses. | |

(fitnesses sworn.)

MR. ERREBO: The first witness I would like to céll, Mr.

L. J. Finfrock.

L. J. FINFROCK

called as a witness, having been first duly sworn, testified as

follows:
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DIRECT EXAMINATIOR
By MR. ERREBO: | |

Q You are Mr, L. J. Finfrock?

A That is correct,

Q And you are located in Tulsa, Oklahoma as a staff geologist
for the Sunray Mid-Continent 0il Company?

A I anm,

Q@ You testified as a geologist in the previous hearing in this
matter, is that correct? A That is correct.

Q Mr, Finfrock, since the original hearing in this matter in
September, have you made or caused to be made additional studies
of this area, and as a result do you know of additional informa-
tion concerning this reservoir and its adaptability to the spacing
which Sunray has requested? A Yes, I have.

Q Will you please refer to an aerial map which has been
placed on the board and marked Sumray Exhibit 1-R and identify and

explain it?

MR, ERREBOD: Incidently, at this point I would like to ex;
plain that our exhibits have been identified by the letter R after
the number to indicate rehearing exhibits.

(Marked Sunray®s Exhibit 1-R,
for identification.)

A Exhibit 1-R is an aerial map of the Bisti-Lower Gallup 0il

Pool situated in portions of Township 25, 2k, 25 and 26 North,
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Ranges 10, 1I, 12 and 13 West, In the San Juan County, New Mexico.
As can be seen from this exhibit, we have brought it up-to-date
as near as possible at the time we left for this hearing. There
have been several wells drilled within the area of the Bisti-
Lower Gallup Pool since the last hearing. These wells have been
posted and added to this field.

You can also see that the boundary indicated in red which we
outline as our proposed area for 80 acre spacing has been reduced
in area, and this boundary reflects the orders of this Commission

outlining the Bisti-Lower Gallup 0il Pool.

We have shown here that the green line, the traces of the micrt-
log cross sections which will follow as additional exhibits in thi
rehearing, and these are as follows, A A,, from the British Ameri-
can No. 1 Marye in Section 1 of 25 North, 13 West, to the Shell
3220 in Section 20, 25 North, 11 West. Section B By starts with
the Shell 3220, continues in a soﬁtheaéterly direction to the
Monsanto No., 1 Blanch. located in Section 34 of 25 North, Range 10
West.

Microlog section C G through the pilot area extends from
the BA No., 5 Marye in Section 1 of 25 North, 13 West in a north-
easterlj direction, terminating with the Sunray C-7 Federal in
Section 3126 North, 12 West.

The fourth and final microlog, D Dy starts a north-south sec-
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11 West, terminates with the Sunray Mid-Continent Ko. 1 Platero
in Section 15 of 25 North, 11 West.

Q Then as I understand your answer, Mr., Finfrock, the area
which Sunray now proposes to space in this application has been
reduced since the original hearing in this matter and is now con-
fined to that area which has been heretofore recognized by this
Commission as being a part of the Bisti-Lower Gallup 0il Pool,
and certain one other 160 acre tracts upon which there have been
drilled and completed certain oil wells, is that correct?

A That is correct, |

Q Now, Mr. Finfrock, since the original hearing have you ob-
tained micrologs of wells in this field which were not available
to you at the time of the original hearing?

A I have.

Q And have those micrologs been used in constructing certain
cross sections and have they formed the basis for a new study which
you have made in this field? A TYes,

Q Mr, Finfrock, will fcu please refer to Exhibit 2-R which i
a cross section and identify and explain it?

(Marked Sunray®s Exhibit 2-R,
for identification.)

A Exhibit 2-R is a northwest~southeast microlog cross
section along the central part of the section., It is a microlog

cross section of the malin pay sections in the Bisti-Lower Gallup
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01l Pool. OStarting with the British American No. 1 Mayre in
Section 1 of 25 North, 13 West, and terminating with the Shell 323
this section is composed of portions of the micrologs of the wells
that compose this cross section. On these micrologs we have defin
the positive microlog separation by the dark red shading, which
you will see in each of these logs. We have connected this positi
separation by the solid lines and have connected between these wel
with a lighter shading to indicate the continuity of this porous
and permeable sand body. As you will note in the northwestern
portion of this cross section, we ha&e only the positive separatio
on the upper of these two main sand bodies. Whereas in the last
four wells of this cross seétion, namely the Shell 34-13 Carson in
Section 13, 25, 12 South, the Shell 34-18 in Section 18, 25, 11,
The Shell No. 4 Carson in 20, 25, 11, and the Shell No. 32-20 in
Section 20, Township 25, Range 11, both evidenced by positive micr
log separation in the two main pay sands.

Q@ In the original hearing, Mr. Finfrock reference was made
to microlog separation and there were certain exhibits offered
showing microlog separation. This Exhibit and some of your sub-
sequent exhibits are exhibits showing microlog seperation. Will
you please explain what you mean by microlog separation and to
what extent it is significant in determining sand continuity and
permeability?

A In referring to microlog separation, we are here referring

0,

ed
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s
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to positive microlog separation as shown by these electrical
characteristics which I have just described.

In a bore hole thé fluid will leave a thin veil of filtrate
on thé bore of the hole, and this is common throughout the hole

except 4t those positions in the hole where a porous and permeable

body is encountered and at these positions in the bore hole a filtpr

cake will be built up as we have lost fluid into this porous media

The micrologging tool, the pad that is pressed against the
wall of this bore hole, when it is reading the filter cake, it wil
read a positive separation at that peint where the filter cake is
built up = opposité’ : a porous and permeability formation, and
theraby resulting in the positive separation that is showﬁ on
micrologs.

Q@ Mr, Finfrock, how many wells are there in this field, to
the best of your knowledge?

A To the best of my #nowledge at the time we prepared these
exhibits, there were 187 wells,

Q And you have studied micrologs on how many of these wells?

A I have obtained and studied micrologs on a tbotal of 164 |
of these-wells.

Q You have studied micrologs on 164 of 187 wells in this fie]
is that correct? A That is correct.

Q Now, Mr, Finfrock, will you please refer to Exhibit 3-R
and identify and explain it?

>

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE. NEW MEXICO
3-6691 5-8546




(Marked Sunray¥s Exhibit NWo, 3-R, o
for identification.)

A Microlog cross section 3-R is a continuation of 2-R from
the 3220 Carson down to the Monsanto No. 1 Blanch in Section 34,
25 North, 10 West. This microlog section 43 the previous, has beep
built from portions of the micrologs of the individual wells that
have béen drilled in the field, and we have shown here by the same
symbols that we had on the previous section, the positive microlog
separation by the solid red color.

In these sections you can see both the main producing sand
bodies have been found in each of these wells, though in varying
degrees of thickness., We have found that in this study we have
the opportunity to use wells that were not available at the pre-
vious hearing, which have given us closer spacing in order to get
a better correlation between wells than we had before, and we
feel as a result of these studies that our opinion about the con-
tinuity of these pay zones in the Bisti~Lower Gallup 0il Pool has
not been changed as evidenced by these exhibits. |

Q In fact, would you say that your opinion has been Strengthéned
as a result of these new studies?

A Yes, I would,

Q Will you please refer now to Exhibits 4~R and 5-R and
identify and explain them?

(Marked Sunray®s Exhibits No. 4-R
andSR,_i‘QLn.danm.iigas_ig_LL
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K Exhibit No. 4-E, microlog section C Uy, which 1S essential:

ly a north-south, I mean a north-south cross section through the
microlog section through the Bisti gas injection area. This cross
section, as previous, has been built in the same manner as before
and we have shown here the positive separation and the continuity
of the permeability between these wells.

As can be seen from this exhibit, which is a transverse

exhibit to the lengthwise of the field, that we do have a definite

ning of the porous and permeable zones on the flank with a definij

thickening in the central well, indicating that these sands do
thin as they approach the flanks of the field, and do lose some of
their porosity and permeability.

Section D D; is a north-south section in the gas cap area
from the Carson No. 5 to the Sunray No. 1 Platero.

Q@ That is actually down toward the southeast part of the
field, is it not?

A Yes, it is. We have shown here by the same symbols we
had in the other exhibits, this exhibit shows one thing, two thing
that we didn?®t have in the other. It shows the absence of the
upper sand iﬁ the No. 1 Platero and the absence of the second sand
in the Shell No. 5 Carson.

I would also like to point out to you the difference in the

stratographic position of these two sands in the wells in which

thin

Ly
o®

they are present. The upper sand, yvyou®ll see the belt of porosity
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and permeability aSSUmMES
less the relief of the sand bar, while the second sand stratograpw
ically climbs the section as we move northward, becoming a little
higher in the section as we move northward. Although the dip is
to the northeast, the lower sand does not drop in the same relatio
that the upper sand, because it is structurally higher sand as we
move north,

Q Of the 164 micrologs which you studied, how many had micro
log separation in the upper sand?

A Of the 164 wells that I étudied, I found a total of 138
which showed microlog separatién in the upper sand,

Q Then microlog section indicates a continuity of porous and

permeable  sand, is that correct?

A That is correct. |

Q@ How many, if any, showed no microlog separation?

A I found a total of 26 wells which did not show positive
microlog separation.

Q Were the micrologs which you studied well distributed
throughoﬁt the field, or were they bunched up, leaving large areas
or substantial areas which had no micrologs available?

A No, the 164 wells were very well distributed throughout
the length and breadth of the field.

Q Did you find any micrologs in the better portion of the

field which has been referred to as the fairway, which showed no
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separation? KX~ No, I daid not,

Q In other words then, is it true that the micrologs which
showed né separation were taken from wells located on the flanks of
the field where the Lower Gallup thins out, is that correct?

A Yes, that is correct.

Q@ Now, "doés your testimony and your exhibits which you have

presented down to this point, do they further confirm the continuity

which was shown by the electric log cross sections offered by
Sunray at the first hearing?

A Yes, I feel that they do.

Q@ One more question with regard to these wells, on the flanks
which have no microlog separation, are all or a part of those wells
producing even though they have no microlog separation?

A To my knowledge the wells that are on the flangs of the

field, they are productive of o0il and have been perforated.

Q To be productive of oil, they have to have some permeability

in them, dont't they?

A TheyAwould have to evidence some.

Q Throughout the main portion or the fairway of this field,
have you found the main body of the Lower Gallup to be econtinuous
and permeable and porous without intérruption?

A Yes, I have. |

Q Then is it therefore your conclusion that the main body of

the Lower Gallup formation is a sand body of continuous porosity
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and permeability which may thicken and Thin througnout some parcs |

of the fairway, is that correct?

A Yes, I think that is evidenced by our cross section,that
it isn't continually the same thickness throughout,-it does varye.

Q‘ Is it also your conclusion that the lateral edges of the
other suﬁsidiary reservoir do not always line up vertieally with
each other so that wells drilled on the edge of the sand bar can
be expected to find erratic sands of fairly low permeability?

A That is correct. |

Q Mr. Finfrock, has Sunray Mid-Continent Oil Company recentl

g

drilled and tested a well known as the No. 1 Platero, located in
the southwest quarter of Section 15, 25 North, 11 West?

A Yes, it has. |

Q Did that well produce gas on its initial test?

A Yes, that well produced dry gas at the rate of 566 MCF per
day on an 1864 inch choke with a tubing pressure of 840 pounds.

Q On the first test was that a dry gas?

A TYes, it was. |

Q@ 1Is there anything unusual which might be considered unusuall
at first blush in this situation?

A Yes, it was at first app;aranceo

Q Have you prepared a étructural'map which explains this

situation?

jod

T
cr

A Yes, I have.,, %
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Q That map has been identified as Sunray Exhibit 6-R. Will
you please proceed to explain it?

(Marked Sunray®s Exhibit 6-R,
for identification.)

A Sunray Mid-~Continent Exhibit 6-R is a structural map on thF
top of the second sand member in the Lower Gallup formation of the
Bisti~Lower Gallup Oil Pool. This map is contoured on an interval
of ten feet. We have shown hereon:.. the various wells in the area,
near the Platero well, so that we could reconstruct geologically
the reason to explain the dry gas test that we had in our Platero
well,

As can be seen from these contours, this structure dips into
the north and northeast and across the central portion of this map,
we find a very definite nosing, on this nosing in a downdip positipn
we find a structural closure within which structure closure we
find two wells, the Sunray Mid-Continent No. 1 Platero in the
southwest quarter of Section 15 and the Shell 2122 A in the north-

west quarter of Section 22,

(24

As can be seen from this interpretation, it is my opinion tha
when the hydrocarbons were moving into the Lower Gallup sand in
this Bisti Field, that this anomaly, this closed anomaly was fillefl
with gas and o0il, but there were more hydrocarbons present than
could be accounted for by this small structure and it spilled over

from this small structure and moved on updip to the updip limit or
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shaleout of the sands which afforded the updip trap of this strato
graphic type field.

We find updip from this Platero area the gas cap area, and
we also find updip from the Platero area that there have been com-
pletions in these same Lower Gallup sands for oil.

It is our conclusion that with this struetural picture that
we have here, we c¢an explain £he position that although it appears
that the Platero well was downdip structurally, that actually it
is on a closed high which is higher than many of the producing oil
wells in that area. |

Q Have you prepared a schematic cross sectional diagram whic]
further explains this situation? A I have.

{Marked Sunray®s Exhibit No. 7-R
for identification.)

Q Will you please refer to that schematic diagram which has
been marked Sunray Exhibit 7-R, and explain it?

A Sunray Exhibit 7-R is a schematic diagfam in the gas cap
area of the Bisti=-Lower Gallup 0il Pool. Shown hereon in a sche-
matic fashion is an interpretation of the struectural map which we
have just looked at.

On this diagram we have spotted the Sunray Mid-Continent No.
Platero in the small anomaly whichlis downdip from the ma jor
portion of the Bisti Field. In an updip position we have spotted

the Sunray Mid-Continent No. 1 Es~Ka-Nel-E-Wood well which was com

[*=}

pleted as an oil well, which is actually fifteen feet higher
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structurally than the No. i Platero well, but we feel that this
interpretation shows why we would find some gas accumulated though
in small volumes below updip oil.

Q Then is it your opinion that the gas which is being pro-

duced lower on the structure than oil is being produced from a local

pimple or bump on this structure as it dips to the northeast?

A Yes, it is my opinion that this gas was trapped in a local
anomaly on this large stratographic feature.

Q@ Is it further your opinion that this gas that has been so
entrapped can not move on upstructure to the main gas body?

A Yes, there®s a certain amount of gas that was trapped in
this structure thaf was not able to move on updip, although the
ma jor portion did.

Q@ Then, based upon your studies of this area, Mr. Finfrock,
is it your opinion that a gas cap exists, a major gas cap, which is
in communication with the oil whic¢h is found in the other portions
of the reservoir? A That is correcte.

Q Now, Mr.'Finfrock, have you changed your opinion from the
previous hearing, or has it been further confirmed by the additional
studies based on this new information, the drilling of new wells
and the passage of three months?! time?

A Well, my original position has not been changed.

MR, ERREBO: I believe that?s all we have from this witnegs.

MR, PORTER:
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« Seth,

CROSS_EXAMINATION
By MR, SETH:
Q Mr. Finfrock, I would just like to ask you a eouple of

questions about your exhibits. On your eross sections there you

[ 24

apparently have no horizontal scale, is that correct? They're jus
arbitrarily placed? |

A No, they are placed at the same intervals throughout the
length of the field. The scale is shown, well, here is the scale
shown here in these sections, and then up here we have shown where
the wells are located across the sections‘of the field, They vary
from quarter of a mile up to about a three-quarters of a mile.

Q@ But you have not represented on the cross section other than
the diagram, is that right?

A Well, we show the Scales as such here with a vertical scale
of fifty feet to the inch and there's no scale on the horizontal,
they are equally spaced. |

Q Likewise you have no vertical control of down either, do ypu?

A TYes, we have hung these from a correlation point at the top |
for the Lower Gallup Formation here. They are all hung from the
same correlation point electrically. It is an electrical location
point,

Q@ The diagrams don't indicate that, do they?

A Well, we have this same chracteristic across here, and we
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come Lo the same position above it to The tie,

Q@ You have done that regardless of the depth below --

A (Interrupting) These aren®t hung from a subsea datum.
They are hung from the Upper Gallué here, These are not subsea.

Q Then you have not attempted to show the relative positions| -~

A (Interrupting) Structurally.

Q (Centinuing) i structurally at all?

A No.

Q Itts more or less an arbitrary arrangement then of these
various loﬁg pictures both vertically and horizontally?

A We have picked a correlation point to hang each log from
regardless of its structural position.

Q V¥ell, your C Cl would show quite a dip, would it not?

A Yes, it would show a dip inm this direction from south %o
north if we had hung it from a subsea datum,we would take these liwes
here and they would assume an angle like that.

Q Then your points of microlog separation would not be opposite
each other necessarily, would they?

A Opposite each other? |

Q@ From one well to thé next they would not be on the same
horizontal line?

A No, because we would be connecting the same porous sand in
here. If we hung them from a subsea datum the line would be tilted

in this manner with the updip sand in a higher position than the
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downdip sand, and these correlations would drop as we move nortvh-
warde It would be the same correlation though.

Q@ You have arranged them so the lines appear --

A (Interrupting) They are not straight, no, but we have just
. correlated between the sands as has been shown.

Q Have you shown all the microlog separations in each well?
Take for example, on B Bl’ Skelly No. 2 Longhart, is there some
separation that you havent®t shown there, for example?

A Yes, there is. Tﬁere is separation right at this position
here that we have not shown. |

Q And the Monsanto No, 1 Frank, is that likewise true?

A I dontt believe that I can read from this print whether thft

is microlog separation or not, but there are, I would say out of
the 43 wells that are on these cross sections, I think I counted 6
wells of which we had a position like this in the Skellj Longhart,
of which there was a small amount of microlog separation, and we
did not attempt to show those mierolog separations in these inferiep
sands.

We are attempting to show that in the main pay sands of the
Bisti-Lower Gallup 0il Pool we had this continuity of porosity and
permeability.

Q Then there are other productive sands, or at least sands

showing microlog separation that you have not attempted to show?

r

You haven't shown them all?
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A That is the inferior sands. That is correct.

Q You have testified, I believe, that there was continuous
porosity and permeability throughout, but you do not testify on anV
variations in either one of those factors, do you?

A T believe I stated that we had variable tﬁicknesses of the
porous zbnes within the sands,as can be seen from these sections,
that they do varye.

Q You certainly recognize that there is varying porosity and
permeability throughout the general sands that you speak of?

A It does vary, yes.

Q The information with reference to the existence of the gas
wells, I believe you mentioned that the sands shale out?

A Yes, we have an updip shaleout of the lower sand, I mean of

the sands of the Lower Gallup Formation, whieh afford the updip tr
for the sole stratographic feature known ia the Lower:Gallup Podl...
”‘Q Would you expect to encounter similar shaleout in other
portions of the‘pobl?
A It is contin;ous from one end of the pool to the other.
The sands do shale out.
Q@ Why did you, on 6-R, Mr. Finfroeck, why did you prepare that
on the top of the second sand member?
A Because that was the sand that was encountered in our No., 1

Platero well, and was the sand that came in for a dry gas test to

p

begin with, and I wanted to find an explanation for it, and I had {
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map on the productive horizon to do so.
MR. PCRTER: Anyone else have a question of Mr. Finfrock?y

Mr. Malone,

MR, MALONE: Ross Malone, Atwood and Malone of Roswell,
lNew Mexico for Gulf 0Oil Corporation. I would like to enter the
appearance of Booth Kellough of Denver, Colorado for Gulf 0il

Corporation.

=l

I

By MR. MALON

Q At the time that you testified in the case previously,
Mr. Finfrock, was there any doubt in your mind as to the conclusiopns
to be drawn from the evidence which you presented?

A No, I thought from the evidence, you meanlpresénted geologh-
cal testimony?

Q@ TYes, geological evidence,

A As far as I could see from the geologic standpoint, and not
taking in the other aspects of the case, I thought that we had
shown the continuity of the Lower Gallup Formation through the field.

Q@ The further study which you have made since that hearing
has merely further strengthened your conclusion in that regard?

A It has my personal conclusion, yes.

Q Your conclusions now are actually identical with those to
which you testified here on the original hearing, are they not?

A I would say not exactly identical, no.

Q  Would you say substentially the same?
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A Substantially the same, yes.

Q You have limited your study of the microlog separation
shown by these logs to the two principal members as you define
them in this Bisti-Lower Gallup Pool, have you not?

A 1 studied the entire area of the Lower Galiup Formation.
We have iimited our exhibits to the main productive zones of the
Bisti-Lower Gallup.

Q@ So that for instance on a number of those logs where per-
forations are shown opposite which you have not indicated microlog

separation, there are other areas of permeability and porosity?

A As I mentioned, I think there were six wells out of the forty-

three on these sections that we were able to see a positive microlg
separation, and in those same zones in the other wells there was n¢
evidence of microlog separation.

Q Your exhibits do not indicate any continuity or communica~

tion as between those zones and the members which you have portrayed?

A No, as can be seen from these exhibits, you are not able t9o
show from: the positive microlog separation a vertieal connection, is
that your question?

Q@ Yes. Are there other areas in the pool in which this con~
dition exists in which o0il wells were found apparently upstructure
from gas wells in addition to the area to which you testified?

A To my knowledge this area in 25 North, 11 West is the only

area that has come to my attention that this does exist.

g
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Q If there are other areas, would you acecount for them in th
same way you have accounted for this one?

A If there are such areas I would want to make a geologic
study of them before I would attémpt an answer. I had to do that in
this case.

Q You wouldn®t account for them necessarily in the same way?

A No, but I ﬁould say this, that where it exists in one plaéJ
it?s possible that the same situation could exist again.

| Q If I may invite your attention for just a minute to Exhibit
5-R and to the Shell No. 21522 Govefnment A shown on there,

A Yes. That is this well hereo

Q in the upper member that is shown there I notice that you
show what appears to be a separation of that member inte an upper
and lower segment by a loss of permeability, I assume?

A That is correct,.

Q Now, as you proceed toward D, you show that loss of porosity
or permeability? | A To the right?

Q No, that is D,y. |

A Towards D, I see.

Q As you procéed towards D you show that loss of permeability
to terminate and the two segments to again become one, so tha£ the
lower segment would have complete communication with the upper
members shown in the Magnolia well? A Thatts right,

Q How do you reach the conclusion that there is a continuous
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area of porosity and permeability there Tather Thanm THat there 1S |

a pinchout of it between the Shell and Magnolia well?

A I find that in the Shell well, as we have shown, there is
about a one and a half feet, it looks like, of known positive
microlog separation, and we find in the Magnolia well, we have no
such separation, and this point is an arbitrary point, I have picked
it halfway between, it could be here, it could be there, we donf't
know where the point, the juncture is. It is a common geologic ﬁra:-
tice when you are dealing with an unknown, to put it at a point ha%f-
way between the two knowns.

Q Would it be an equally acceptable conclusion, in your
opinion, that the lower segment pinched out between those two wells
so that there would be no communication between it and the separatjon
in the Magnolia well?

A I would have(no information to state what actually did
happen to that lower portion of that sand,

Q@ So that it is --

A (Interrupting) This is my interpretation, my geologic intér-
pretation of the facts as we have them.

Q But you dontt have information by which you can actually
substantiate the waf that is portrayed on your exhibit, do you?

A Well, looking at it in its plain diagram, we do not. |

Possibly taking other wells in the vieinity and studying the whole

picture, it might be able to prove another thing, I dont®t know.
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Q@ It would also be possible though, would it not, that that,
if there is a pinchout in that lower segment, that that would be
one of the erratic sands that would not have communication with the

rest of the member?

A The sand itself is present electrically all the way througy

-

there, Wetre dealing here with measured positive microlog separa-
tion, but ﬁhe sand itself I have no doubt that it is not present
between the well. |

Q@ And you would not be able to say with certainty that communi-
cation would exist through that, would you?

A VWell, the microlog tool I would say is one of the more
accurate electrical tools in the industry, but it does not measure
down to zero permeability, and it's possible that though we do show
here é zero permeability from reaéing, not zero permeability, but
non permeable streak there, that if we had core analysis through
the section we would possibly show low order permeability.

Q So that the conclusion which you have portrayed with refer+
ence to the continuous nature of that lower segment, is the con-
clusion that you draw from it, but one which there would be a
difference of opinion on?

A Yes, that is geology.

MR. MALONE: - Thank you.

MR. PORTER: Anyone else have a question of the witness?
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By MR.BUSHNELL:

Q> Mr. Finfrock, I believe you stated this morning that the
hydrocarbons in the Lower Gallup sand migrated into the sand, is
that correct?

A Yes.v There will be some migration and some inside too,
hydrocarbons.

Q IFf that's true, would it not necessarily follow that this re
voir would be one common source in your opinion?

A T think it is.

MR, BUSHNELL: Thank you.

MR, PORTER: Ahyone else have a question of the witness?
Mr. Utz.
By MR, UTZ:

Q@ Mr. Finfrock, I®m not sure that I understood for sure whet]
or not you interpreted éhe gas wells in the upstructure from your
Platero No. 1 to be a gas cap.

A Yes, it is our opinion it is a gas cap.

Q Then, referring to your Exhibit D Dl -

A V¥Which exhibit?

Q DD A D Dy, yes.

Q@ Between the Magnolia No. 1 Ah-Nus-Bah and the Shell No. 21%

Government A, would you say that there was a low trough in there

which separated the Platero and your Shell 21-22 from the Magnolia

QL -

ler

Ah-Nus-Bah?
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K Yes, that is my interpretation.

Q Is it your opinion that some volumetrie limitations should
be put on those gas wells in the gas cap?

A I'm not sure I understand your question.

Q ﬁéll, something -~

A (Interrupting) You mean volumetric is --

MR. ERREBO: (Interrupting) If the Commission please|
this gentleman is a geologist. We will have an engineer on the
stand who will discuss the gas cap and make the recommendation, I
believe, you are seeking.

MR. PORTER: Would you refer your question to that witness?

MR. UTZ: Yes, sir, I will. Thatts all I have. |

MR, PORTER: Mr. Nutter. |

By MR. NUTTER:

Q Mr. Finfrock, was the Sunray No. 1 Platero well originally
a gas well and is now an oil well?

A Yes. I will be glad to read here a short dissertation on

’

that ﬁello This well was perforated December 5, 1957, in the Lowel
Gallup sand from 4852 to 4903, on the twenty-four hour test with a
1864 inch choke the well flowed at a rate of 566 MCF gas per day,
with a tubing pressure of 840 pounds.

After that test the well was shut in for a period of nine days$.
On a test of the same perforation on December 14, 1957, the No. 1

Platero flowed oil at a rate of 73.24 barrels in twenty-four hours
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on a three-quarters inch choke, Tubing pressure had dropped to

280 pounds, casing pressure was 500 pounds, and the gas-cil ratio
34,000 to 1.

Q What has happened there, has the gas in that nose or that
little pimple been depleted and the oil is moved upstructure?

A I think that that would answer a major portion of the
question, that we have a small gas cap in this area and when we
initially tested it we tested the dry gas and when it was, the well
was perforated through the entire sand and which was through the
gas in the oil columﬁp when the well was opened back up again we
got our liquid hydrocarbons.

Q Which had moved up the structure while the well was shut ip?

A No, I believe they had been there to begin with, and we hag
as I might say it, I might be getting into reservoir engineering
over my head, as I see it we had a little gas cap above this oil
and in our initial test we got the dry gas.

Q@ You dontt think that the perforations penetrated oil that
was in place originally?

MR, ERREBO: If I might interrupt you, Mr, Nutter., We
will have an engineering witness later on that I think can give
you quicker answers.

MR. NUTTER: That is fine. We will defer that line of

questioning. No further questions.
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MR. McGOWAN: T have one question. James McGowan,

Sinclair 0il and Gas Company.

By MR. McGOWAN:

Q Mr. Finfrock, the Definition 46 of the Commission Rules and
Regulations reads in part as follows: I quote: MPool means any
underground reservoir contalning a common accumulation of crude
petroleum oil or natural gas or both"™. Is it your opinion that the
Bisti-Lower Gallup Pool constitutes such a common accumulation
as is referred to here in this definition?

A Yes, I do.

MR, McGOWAN: Thank you.
MR.‘GRENiER: A. S, Grenier, representing Southern Union
Gas Company.

By MR. GRENIER:

@ Mr. Finfrock, in response to a question by Mr. Seth, I
believe you stated that although this was in your opinion a con-

tinuous reservoir, at least as to these two main members there, th(

WV

were some variations as to porosity and permeability within the
pool area? » A Yes.

Q Are you familiar with any producing pool or field which
does have completely homogenous porosity and permeability?

A No, I am not.

Q In other words, this variant characteristic of porosity and

permeability is typical of any continuous formation, and theytre
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never exactly the same all the way through?
A I would say that would be the natural result, yes.
MR, GRENIER: Thank you,
MR. PORTER: Anyone else have a question? The witness
may be excused.
(Witness excused.)
MR, ERREBO: I have several queéﬁions on redirecﬁ examinal

MR, PORTER: Go ahead.

RE-DIRECT EXAMINATION

By MR. ERREBO:

Q With regard to the lower zones which you did not show, Mr.
Finfrock, on your cross sectional exhibits, those actually from yoi
study, are those not rather negligible insofar as the major part
of the o0il accumulation in this reservoir is concerned?

A Yes, I think they are. |

Q@ That is the reason you did not show them?

A TYes. |

Q With regard to the way in which you ranged the logs for
correlation and interpretation, is that not the generally accepted
way among geologists of ranging logs on cross sections for inter-
pretation?

A There are two ways, you can range them this way and hanging

from subsurface to get a structural picture. I am not trying to

define—structure-here.—It-is an accepted way of making cross

tion.

ar
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sections,

Q I believe you previously testified, have you not, that the
porosity and permeability varies from the center to the edge of the
field? A Yes,

Q@ So that therefore our cross section D to D; in going from
the Shell No. 21-22 Government A to the Magnélia No. 1 Ah-Nus-Bah,
you would not expect the formation to thin or to pinech out, would
you?

| A I wouldn®t normally.

Q@ That wouid be contrary to the trend which has been observed
throughout the entire field? A That is true.

Q@ In further regard to that point, have yoﬁ found any well
in the main portion of this field that has not had either, have
you found any well in which either the upper or the lower sand
pinched out once that sands continuity has been established?

A Would you repeat the question, please?

Q@ In the northwest portion of the field, the upper sand is
shown to be continuous throughout? A That is correct.

Q@ In that portion of the field have you found any well in
which the upper sands pinched out?

A Not except on the flanks.

Q Except on the flanks? A That is eorrect.

Q@ And in the southeast part of the field have you found any

well in which either the first or the second sand is pinched out?
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K I think the situation is the same.
MR, ERREBO: I believe thatt®s all.
MR. PORTER: Anyone else ha%e a question?
MR. ERREBO: If it please the Commission, at this time --
Q Mr. Finfrock, ihe exhibits were prepared by you, were they
not? A Yes, sir, they were.
Q Or under your supervision.
MR, ERREBO: If it please the Commission, we would like
to offer in evidence Exhibits 1-R through 7-R.
MR, PORTER: Without objection these exhibits will be ad-
mitted to the record. The witness may be excused.
(Witness excused.)
We will take a short recess. |
(Recess.)
MR. PORTER: The hearing will come to order, pleése.
Mr. Errebo, will you pfoceed with your next witness?
MR. ERREBO: If the Commission please, we ﬁculd like at
this time to call Mr. Brinkley as our next witness.

(Witness sworn.)

T. W, BRINKLEY

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

DIRECT EXAMINATION

By MR, ERREBO:
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Will you state your name, please?

My name is T. W. Brinkley.

Q
A
Q By whom arse you employed and where, Mr. Brinkley?
A I'm employed by Sunray Mid-Continent 0il Company in Tulsa.
Q Aﬁd you are Chief Reservoir Engineer for Sunray?
A That is correct. |

Q And you testified as a Reservoir Engineer at the original

hearing in this matter, did you not? A That is correct,

Q@ Since this original hearing have you made additional studigs

of this pool, taking into consideration new information which you
obtained? A Yes, I have.

Q@ Does this new information that you have obtained consist
primarily of bottomhole pressure data in the area surrounding the
pilot area of the experimental LPG project in this field?

A Yes. Considerable additional information is now available
in the pilot area that was not available at the last hearing.

Q Have you prepared a plat showing this data which has been
accumulated since the last hearing? A Yes, I have.

(Marked Sunray®s Exhibit 8-R,
-for identification.)

Q@ That plat has been identified as Exhibit 8-R., Will you

please go to that plat on the wall and explain what is shown on itf

A Exhibit 8-R, which we have a large copy of, I believe you

will want to makk your exhibit. Exhibit 8=R is a pilot area map,

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LLAW REFPORTERS
ALBUQUERQUE, NEw MEXICO
3-6691 5-9546




the pilot area is shown with heavy dashed Iines at the Intersectio
of Township 25, 26 North and Range 12 and 13 West. This pilot are
for your convenience, is located in a previous exhibit in the nort
west portion of the field where I am pointing. The pilot area con
sists of four oil wells, Sunray Federal 2-C located in the southwse
of Section 31, Phillips Hospah No. 1-A located in the southeast
portion of Section 36, British American Marye No. 1 located in the
northeast portion of Section 1 and Sunray Federal No. 1 located

in the northwest portion of Section 6.

In the center of these four oil wells we have an injection
well. We have shown in the four sections, Section 31, 36, 1 and 6
all of the wells that have been drilled in those sections. 1In
addition to showing the wells we have listed measured bottom hole
pressures, also the date when the pressures were run and the type
of instrument we used to measure the pressure.

As an example, British American Marye No., 1, located in the
northeast portion of Section 1, we showed five pressure measuremen
The first pressure measurement was taken in October 23, 1956. The
B indicates a bomb measurement, the 1252 represents the reservoir
pressure at an elevation of plus 1300 feet,

The next pressure was August 15, 1957, S standing for sonolog
That is an echo device which we used to estimate the reservoir

pressure and the pressure on that date was 1203 pounds. The next

pressure was in September, the Lth, 1957. Again a sonolog pressurg

5t

b

Eso
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and the value at plus 1300 feet was 1298 pounds,
October 1, 1957 is the next pressure, again with a sonolog,
and the measured bottom hole pressure was 1292 pounds. On Novembe]

the 6th, 1957, sonolog method indicated a pressure of 1386 pounds.

It is quite significant with this information that all notice between

the first and second pressures that there is a decrease in reservo:
pressure over the period of roughly ten months. The decrease in
pressure is 49 pounds. That means that the natural decline in
reservoir pressure for the ten-month period prior to the injection
of LPG and gas amounted to 49 pounds.

It is significant too that the third pressure on September 4,

1957 had shown an increase of 95 pounds over the preceding pressure.

Further, the October 1, 1957 pressure further substantiates the
higher pressure than the reservoir pressure immediately prior to
the injection of LPG. Also, the last pressure, November 6, 1957,
shows the pressure to be 1386, still greater than the pressure im-

mediately prior to injection of LPG.

This is a pressure reversal from the normal decline experienc#d

by this well as a result of injecting LPG and gas.

Q@ Mr. Brinkley, could I ask you one question at that point?
How long was it between the second and third pressure maintenanc§,
that was roughly three weeks there, was it not?

A Slightly less than three weeks.
Q Was that not a significant increase in such a short period

Sy
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of time? A That is correct,

Q And you also have quite a large increase between the first
of October &nd the sixth of November, do you not?

A That is correct, |

Q And was the decrease in pressure that occurred from Octoben

the 23rd of 1956 to August the 15th, 1957, a significantly large

decrease considering the amount of oil which had been withdrawn frgm

that reservoir and from that well over that period of time?

A That is correct,

Q@ Thank you.

A Let's consider another well., Sunray Mid-Continent No. 5
Federal whiéh is almost a mile south of the gas injection well,

Again we find the same characteristics on October 22, 1957, as you

were, 1956 with a bomb measurement, we measured the reservoir pressyre

of 1446 pounds. On April the 5th, 1957 again with a bomb we measured

the reservoir pressure to be 1343, The third pressure taken in
October 7, 1957, again with a bomb, we found the pressure to be 14l
pounds,

Again we find the normal decline in pressure during the perio&
prior to LPG and gas injection and the characteristic pressure
reversal, after the injection of fluids,that same characteristic is
observed in other wells in this area.

Generally we expect a higher pressure reversal or pressure

benefit in the wells nearer the injection well, and they occur
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earlier than outlyingwells. In any event, we can construct possiblly —

a line around the injection wéll in a radial fashion, indicating
that fluids have m&ved away from the injecting well, and the reasen
we know the fluids have moved is because of this pressure reversal
effect that we have noted.

Now, this fluid movement confirms sand continuity in this
immediate area consistent with the previous exhibit presented by
Mr. Finfrock. I believe thatts all.

Q@ Will you please refer\to your Exhibit No. 9-~R, Mr. Brinkley,
and identify and explain what it shows?

(Marked Sunray?®s Exhibit 9-R,
for identification.)

A Again I would suggest that you number your exhibit; Exhibit
9-R illustrateé the basic information that was presented on Exhibiﬁ
8-R, only we show it in a chronological fashion., As an example,
the red line as shown on our exhibit according to the date of August
21, 1957 which corresponds to the scale at the bottom, represents
the date at which we started the injection of LPG. At that time
you will notice that the reservoir pressure in the pilot area based
on the factual data presented on Exhibit 8-R was in the range of
1100 pounds to roughly 1350 pounds.

I invite your attention also to the date of October, 1956,
when the reservoir pressure was the range of 1200 pounds to 1400

pounds. The trend shown by the data for those two periods indicatps
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the normal decline experienced in the pilot area prior to the in-
jection of LPG. That decline averages approximately a hundred
pounds per square inch for the ten-month period. This trend is

defined or illustrated by two heavy lines, the extrapolation of

that defined trend to periods past the injection of our LPG indicates

that at the present time we would have suffered additional pressure
decline as substantiated by later pressures in outlying wells.,
The portion of the curve to the right of this red line and

above the probable extension of the pressure decline indicates the

pressure restoration or the pressure reversal that we have experiehced

in the pilot area by the injection of LPG and gas.

It is significant that the pressure has remained stable since
the start of gas injection. Moreover,1it has been restored to the
value that we observed ten months before the pilot, In addition
to that we have withdrawn high oil rates out of the four oil wells}

You will notice Phillips Hospah 1-B and 2-A, 1-B, 2-A on
Exhibit 8-R have shown the pressure increase, but at a later date
as we would expect.

- Further, every well in this area with the exception of No. 9,
‘an outlying well, has experienced a pressure reversal due to the
movement of fluids through the sand, supporting continuity.

Finally, the benefit that we have gained in the pilot area by

pressure buildup has amounted to approximately 200 pounds,had we

not started the project and that bepnefit will continue the longer
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the pilot projeet is in operation. I believe that pretty well
covers the significant items.

Q@ The results of these tests then show, do they not, that wel
almost a mile away from injection well have already shown pressure
increases as a result of the injection of LPG and gas into the in-
jection well, is that not correct? A That is correct,.

Q Mr. Brinkley, have you caiculated the amount of acreage
which has been affected by this injection well, and will you state

how much it is?

1ls

A The circle that we have drawn or indicated in the pilot area

as being affected by fluid movement through a continuous sand,
taking that radius of 4500 feet, the distance from the injection
well to the No. 5 would circumscribe an area approximating 1500
acres,

Q Then is it your opinion, based on this information, that
one well will drain some 1500 acres in this field?

A The evidence that we have here indicates that it will draip
an area approximating 1500 acres.

Q@ Your Exhibit 9-R then shows a decrease in pressure which
you say is normal for this reservoir up to the point at which in-
jection was commenced in the pilot well, is that right?

A That is correct.

Q You say this is normal. You mean it is normal for a reser

voir of this low 0il in place originally?
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K The pressure de -

drive type mechanism. But the rate of pressure decline with the
small volumes that have been removed here is abnormally high.

Q Then actually the second portion of your curve shows a
rather sharp increase over a short period of time after the commence-
ment of injection of LPG and gas into this well?

A This shows a rapid increase in pressure occurring shortly
after the injection of our LPG, and that same characteristic is
repeated and will repeat itself as we go further and further away
from the injection well.

Q Would you then say that this LPG injection program would
be just as effective on 80 acre spacing as on 40 acre spacing?

A Absolutely.

Q@ That being the case, are 4O acre wells needless wells insofar
as - secondary recovery by LPG injection and gas injection into thiF
field are concerned?

A Forty acres are a waste., They are not needed in this
process.

Q Now, Mr. Brinkley, in order that we may have a little clospr
look at this matter of efficient and economical drainage, will you
please state what in your opinion is one of the prime requisites
for such drainage?

A The first requisite for efficient and economical drainage

is pressure interference.
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Q What would you say yould be a second requisite for an
efficienﬁ and economical drainage?

A The second requisite would be proper permeability and
viscosity of the oil.

Q@ And what would be another requisite for an efficlient and
economical drainage?

A Finally, saﬁd continuity.

Q Pressure differentials which you have stated are the first
requisite for drainage have been found to exist as far as one mile
from the injection well, have they not?

A That is correct.

Q As to your next requisite for efficient and economical
drainage, is the ability of fluids to flow, which requires fluids
of proper viscosity and reservoir rocks of sufficient permeability
to permit such flow important?

A I should like to invite your attention to the fact that
Well 2«C is in a thin sand section, it is not shown here, but as
previously testified to, also of inferior rock characteristics.
The main body of the pool lies in here, and of course, this would
represent one of the edge wells where you encounter thin sand and
poor permeability, yet we detected pressure interference due to thg

fluid movement.

Moreover, Well No. 5, a mile away approximately, also represenpts

a south flank well where the rock properties are inferior and thinj}
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Yet again we detect the pressure reversal due to fluid movement
from the injection of our LPG and gas clear through this area and
being felt down here,

Q@ Then, as for your third requisite of sand continuity, that
has also been established then by the pressure tests, has it not?

A Obviously since we have detected pressure reversals it has
been a result of fluid movement, and that movement has had to move
from the injection well past these wells through the intervening
space where we had no control or where it was questionable on our
cross sections to get to these outlying wells, So we have to
accept the fact that the fluid has moved through those areas in
order to detect this pressure reversal.

Q@ Then I believe you state, Mr. Brinkley, that throughout th
general pilot area that you have shown, there is some variation of
permeability, but that variation of permeability then in your opin

will not prevent adequate drainage and proper and efficient drain-

age of this area because of the pressure differentials you observeﬁ?

A That is correct.

Q And the influence of the-other requisites that you stated :
being necessary for efficient and economical drainage?

A That is correct,

Q Does this fgrther confirm the position which you took with
regard to drainage in the original hearing?

A That is correct,

13
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Q@ In your work as a reservoir engineer, Mr. Brinkley, do
you have frequent occasion to make use of micrologs?

A That is correct,

Q@ Microlog separation indicates a permeability of rock for-
mation which is capable of allowing the passage of fluids and
transmitiing pressures? A TYes.

Q You heard Mr. Finfrock testify, did you not, that microlog
separation, indicating the presence of permeability, has been foung
in approximately 164 of 187 wells? A That is correct.

Q@ That have been drilled? | A That is correct.

Q Are you in agreement with previous testimony in these two

hearings that this reservoir is similar in its general characteris
tic throughout the area of this field?

A That is correct.

Q That being the case, is it your opinion that the results
obtained in the pilot area could be obtained throughout the rest
of this field? A That is correct.

Q 1Is it'your opinion that one well located in any part of this
field where sand is developed will drain it in excess of 80 acres
efficiently and economically? A That is my opinion.

Q Are you in agreement with Mr. Finfrock's testimony that ga$
is found in this, found in structurally higher.locations?

A That is correct.
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occurrence ol gasat a Iower structural level thnan ol1lY

A Yes, I am. I might elaborate on that a little bit. I am
satisfied-that there is no question among we people that gas is

found in structurally high positions. Furthermore, the structural

configuration forming, if you will, an apex as you go down the flanks,

you can encounter irregular highs, you might call secondary highs,
which they themselves can trap gas in the high locations.

I have observed this thing in a number of stratographic traps
solution gas drive type reservoirs, and they are secondary gas
accumulations along the flanks of a typical gas cap. It is not at
all unusual as far as I am concerned. |

Q@ Then is it your opinion that the gas cap in this reservoir
is in communication with the down structure of o0il?

A It is my opinione.

Q At the last hearing there was some question raised as to
the status of the Shell Carson No. 5 located in Section 27 inasmuc]
as there was a report that this well had produced highly and it is
the highest well structurally in the field at least at that time.
Have you had opportunity to give some study to this matter and to
obtain some additional information on t@is well which will enable
you to explain this situation?

A Yes. The records will reflect that Shell Carson Unit No.
located in the southeast quarter of Section 27, 25 North, 11 West,

and structurally in the gas cap, is a gas well. The records show

-
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DEARNLEY - MEIER & ASSOCIATES
[INCORPORATED
GENERAL LLAW REPORTERS
ALBUQUERQUE. NEW MEXicoO
3-6691 5.9546




L5

that the well was fractured with 80,430 gallons ol o0il, and the
only oil produced has been a part of this fract oil.

Q In other words then, this well has produced no reservoir o

A That is correct.

Q Then would you say that any inferences previously drawn
with regard to the apparent production of reservoir oil from this
well are at this time not valid in view of this information?

A I believe they were presented by misinformation and are no
valid.

Q Mr. Brinkley, have you made a study of the Pedigrew-~Tocito
Pool, located in the State of New Mexico?

A Yes, I have,

Q@ How do the reservoir conditions and the structure of this
pool compare with those found in the Bisti Field?

A Both Bisti and the Pedigrew-Tocito Pool ;re quite similar,
Both are stratographic traps. The core analyses are very similar,
the electric logs when layed side by side are‘very similar, the
reservoir fluids are similar with one exception, the Tocito Pool
has a littls better quality fluid characteristic.

The reservoir pressures at Tocito are only approximately 600
pounds greater than at Bisti, and that is due to an additional 160
feet of depth. Both reservoirs are solution gas drive type mechan
both reservoirs have identified a gas cap. I believe those are th

significant points, high lights at this time,

L17?
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Q Do you know what spacing the Commission has adopted for

that field?

A The order as issued, approved 80 acre spacing. However,
out of the 18 wells drilled, 16 of them are on 160 acre allocationg.

Q This field has been produced for a period of approximately
five years since this spacing order was adopted. Do you have any
information as to what has been the drainage efficiency which has
been observed in this field under this pattern of 80 acre spacing
or greater which has been adopted?

'A We have two observations regarding drainage. The first
observation is that of the firét nine wells, as of the first ten
wélls drilled, the first well completed indicated an initial reser-
voir pressure of 2197 pounds on the date of July 26, 1951, The
following nine completions each identified a completion reservoir
pressure lower than the original completion reservoir pressure by
76 to as much as 193 pounds per square inch, bearing in mind that
these nine later completions were on spacing considerably greater
than 80 acres.

This is the first indication of interference and drainage. THe
second observation of drainage efficiency is revealed in the ulti=-
mate recovery from the reservoir., The estimated primary recovery
for the period before the pressure maintenance went into effect permits

the- ¢énclusion - as to the natural depletion recovery on this wide

spacing. That raecovary is of the order of approximately 100 barrels
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per acre foot consistent with whal was predicted there as well as
Bisti. Therefor I concluded that the spacing at Toeito,being
considerably greater than 80 acres, permits me to conclude along
with the similarity of the two reservoirs and their fluids, that
we can efficiently and effectively deplete and drain on 80 acre
spacing.

Q It is your statement then, based on the effieiency of
drainage that has occurred in the Tocito and the similarity of
conditions in this pool, the Bisti, that you can consider that
a well on 80 acres can efficiently, economically drain 80 acres
in this pool, the Bisti Pool?

A That is correct.

—

Q Then with the testimony that you have given here this morn;

ing, does it or does it not confirm the testimony and opinions whi¢h

you held at the previous hearing before the additional studies
were made? -

A This additional work that we have done, using additional
reservoir pressures et cetera, confirms my original conclusion,
and that conclusion was that we can efficiently and effectively
drain the Bisti-Lower Gallup reservoir on 80 acre spacing.

Q@ Do you believe that waste will eccur if this application is
not granted? & Yes.

Q Do you recommend that the rules which you presented at the

original hearing be adopted by this Commission?
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K My recommendation 18 Consistent with the recommendation

presented at the previous hearing, namely that wells will be locatgd

in diagonal 4Ofs in 160 acre tracts, forming 80 acre proration unit
Two, wellé will be located a minimum of 330 feet from the 40
acre lines, Three, allowable to be based on 80 acre proration unif
Four, limiting gas~o0il ratio of 2,000 cubic feet per barrel.
Five, seml-annual survey for gas-oil ratio and reservoir
pressures,
Q VWere Exhibits 8~R and 9-R which you presented here this
morning, preparad by you or under your supervision?
A They were prepared by me or under my supervision.
MR. ERREBO: We would like at this time to offer them in
evidence.
MR, PORTER: Any objection to the admission of the Exhibit
8-R and 9-R? They will be admitted., Does anyone have a question
of Mr. Brinkley?
MR, SEfH: If I may, I would like to ask Mr. Brinkley |
thrge or four questions.

CROSS EXAMINATION

By MR, SETH:

Q Referring to 8-R, Mr, Brinkley, doesn®t the data on that
map show some considerable pressure differentials between adjacent
wells, referring to some of the more recent tests, does it or

does it not show that? A Yes.

Se

©
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Q@ It does? Kk TYes.

Q For example, on the SDX wells 5 and 6, does that show a
considerable pressure between those two wells from time to time?

A Yes.

Q Have you prepared any isobaric map showing this situation?

A No, I have not.

Q If one were prepared, it would show a highly irregular pic
ture, would it not? & That is correct.

Q Now, how w§uld you explain that in view of the testimony
of this freedom of pressure communication? Why is it different,
why is it irregular?

A Well, we expect this sort of thing like you mentioned,
irregular pressure among wells, and it*s as~I say, what we expect
due to the variance in sand quality. fhe quality varies in this
well and the fluid, of course, will follow the path of least
resistance.

Q Well, we are speaking just about pressure communication?

A Yes.

Q That shows an irregular pattern, does it not?

A That is correct. |

Q How did it happen that this particular area was picked
for the pilot project in the first instance?

A We were interested in getting our résults of evaluation of

this new recovery method as soon as possible, We alsoc wanted to

| §
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shatre with other operators. We searched around for an area where
the wells were clustered so that we could get our results quickly
rather than selfishly going to our own lease where we had a patter
on wide spacing, yet sacrifice a year or twokstime for the results.

We searched and we found the one area in this part of the
field where three operators could cooperatively join, pool, their
talent, experience and so forfh and drill an input well and share
and share alike on this new venture.

We all recognized at that time that the salvation for this po
type field would depend on some type of secondary method.

Q@ You don't need to sell us on the program. We are for it.
I just wonderedlwhy you picked this area. You certainly didn?t
pick one where you expected to find poor communication or poof
sands, did you?

A Frankly, we were after the close spacing wells on this
pilot test to get our results quickly. We realized at the time
that this was an inferior well, and might offer problems, but we
didn®t know enough about the method to know what kind of problems
we wéuld get into. We know much more about it now by having that
poor quality sand in our pilot area, and I think it is to our
advantage that we have looked into this situation.

Q Well, you have certainly picked an area where you expected
to encounter good or better communication in the sands certainly?

A Correct.
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Q Because you wanted the quick result?

A That is correct.

Q@ Your testimony as to the facts and the testimony today has
been confined to this particular area, and from that you have
expressed your opinions as to the entire field?

A Yes.

Q@ Do you feel confident that from this localized arsea in the
better part of the field you canextrapolate the results over the
entire field? A Yes, sir.

Q@ You ﬁave no misgivings on that point at all, is that right

A We have learned a lot in this past four or five months,
and we are quite confident that we can apply these results to the
other developed portions of the reservoir.

Q@ And you would testify that one well in any reasonably good
part of the field would drain 1500 acres, is that correct?

A No, I didntt mean to infer that at all. I said the evi-
dence we have here.indicates that I have testified that one well
drilled on 80 acres would efficiently and effectively drain that

80 acre tract.

e

Q I thought you testified that one well would drain 1500 acrgs,

that is what I understood. If that is not correct, I was mistaken
A I will erase my statement, I did say that. I think I pre-
faced that based on this information that one well will drain 1500

acres. 1 stand correcteda.

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAwW REPORTERS
ALBUQUERQUE, NEW MEXICO
3-6691 5-9546




0 In view of what you have now testified that one well in any

reasonably good part of the developed area would drain 1500 acres-

A Yes, sir.

O  You are vasing that testimony primarily on the pressure
communication which you have found in this area that you have thes
pressure interference tests, is that correct?

A That 1is correct.

¢ In this area are the pressures above or below the bubble

point?

A "

1 ]

A TIn the pilot area riznt now 1350 pounds are above the bubble

point.

Q What were the compressibility factors, what did you use or
what would you use here? A For the oil?

A Yes.

A T don't recall precisely what the number is, but it is
probably one times ten minus five volumes per delta PSI reservoir
conditions.

¢ The compressibility would be less in these fluids where thg
pressures, we‘haven't reached the bubbie point in areas where you
have, 1s that correct? A I didn't follow you

& Does your compressibility vary whether it is above or beloy
the bubble point? A Yes.

Q@ Well, then, are there other portions of the {ield where it

is below tne bubble point?

[
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A I believe it would be best if I answer this way =-

Q@ (Interrupting) Perhaps you could answer yes or no and
then explain the answer,

A Well, I can't give just a one answer because of the variand

Q ‘ﬁell, go ahéad then.

A I will state this, the Bisti-Lower Gallup reservoir contain
0il and gas,at the gas-oil interface the reservoir oil is saturated
as we proceed down structural elevations lower than gas-o0il contact
we get into more and more under saturated oil to the point where
the lowest elevation or the lowest structural elevation would be

the most undersaturated oil.

a difference whether you have taken it in an area that is below or
above the bubble point, would it not, Mr. Brinkley?
& What are you referring to?

MR. SETH: Would you read the question to him?

REPORTER: Reading: Your data and your c¢onclusions based
on this data would make a difference whether you have taken it in
an area that is below or above the bubble point, would it not,

Mr. Brinkley?
A I take it that you are referring to the pressure interferer
Q Yes.,

A Yes, if you moved toward the gas cap, then the effect of

pressure interference will become minimized due to the difference i

Q@ Your data and your conclusions based on this data would malde

€o
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compressibility of your fluid.

Q@ That would be true in any area where the pressures are
below the bubble point, is that not right, not only gas cap areas,
but any other?

A That would be true if you have sufficient gas. The effect
on your pressure interference is directly proportional toc the
amount of gas that you have, hence they would be more felt in a gaé
cap area than in the undersaturated area.

Q@ That is what I was wondering. 7You have wells of your own
with pressure on the order of three or four hundred pounds, do
you not?

A rI don't believe they are that low. We have some 700 pounds.

Q@ Then ﬁhere are, certainly are wells that you know of within
the area that are below the bubble point?

A Yes., Yes, in fact the pilot area is below the bubble
point, or would have been --

Q@ (Interrupting) It is not now?

A These surrounding areas down here may be.

Q You say may be. Are they or are they not?

A Yes, this well is low.

Q Now, the cumulative withdrawals have not been large - from
the area that you have discussed here, have they? Do you have the

information on that?

A They vary from well to well. I do have the data if you woyld
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like to go through them well by well.

Q No, I wouldnt*t like to do that. Can you characterize them
as being either largé or small or medium, give us the high and the
low? That will give us an ideae.

A They vary from possibly the order of 2,000 barrels to
possibly the order of 30,000 barrels.

Q@ That would be an estimate on the spread?

A That would be the spread, yes.

Q Just one more question. We note you don't have any pressur
on your 2-C well which is within ﬁhe pilot flood; Why is that?
Recent pressures?

A Oiiginal'pressureso

Q Recent pressures?

A Yes. We ran oneljust before we came out here and I got the
data just in the last few hours. I have it right here. C-2 on
forty-eight hour shutin has a casing pressure of 850 pounds and the
reservoir pressure was 1389 pounds. 1389 would put it some place
in here,

Q@ Is that a bomb test?

A No, that is an echoﬁeter test.

Q@ How about the British American Marye No. 1? Do you have a
December pressure on that?

A No, the last data I had was December 6.

MR. 'PORTER: . Anyanae else have a question of Mr. Brinkley?

Bs
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Mr., Malone.

MR. MALONE: Ross Malone, with Gulf.

By MR. MALONE:

Q Mr. Brinkley, do you have any recent pressures on the
Federal 5 and 6 in Section 67

A No, sir, thatts the last data I have.

Q The October pfessures are the last ones that you have?

A Yes, sir, that is the last ones I had, yes.

Q The last two pressures on those two wells indicated that
the pressure was going up, did they not?

A That is correct.

Q And on the No. 4 well which is an offset, the pressure is
going down in the last two, would it not?

A That is correct.

Q You dontt know what the December pressures would show on
5 and 67 |

A No, sir. We would have to measure it.

Q Your cross section indicates that the injection of gas is
being made into a single sand member in the injection well, does
it not? A That is correct.

Q That single sand member condition is not uniform all over
the pool, is it?

A No, it is not.

MR, MALONE: That is all,
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MR. PORTER: Anyone else have a question of Mr, Brinkley?

Mr. Cooley.

By MR. COOLEY:

Q Mr, Brinkley, I believe in answer to Mr. Malonet's question
you said that the pressure information reflected a singie sand
member?

A I don*t believe he asked that.

Q 'Well,‘I'm asking you that then now. Could not this same
pressure informétion, this communication be shown if a single sand
member is common to all these wells? A Yes.

Q Then it would not necessarily follow that all of these

wells would have every sand member present in the Bisti-Lower Gallwp

0il Pool?

A I dontt know whether I understand your full statement therf.

Q Does the fact that there is communication indicated as a

result of your pressures also indicate that the various sand members

of the stringer of sands that have been testified to that are con-
tained in the Bisti-Lower Gallup trend would necessarily be preseni
in all the wells shown on your Exhibit 8-R?

A We are injecting into the upper meﬁber, and that is the
member that is being pressured up, and that is what we have detects
in these adjacent wells, and the movement of fluid through the

upper member and going over to the adjacent wells, I mean that

movement has caused the pressure reversale.

A\ %4

pd
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Q@ This pressure reversal is no indication whatsoever that
every stringer in the Lower Bisti Gallup trend is present in every
well on your Exhibit 8-R, is it? A No.

Q@ I believe you testified that it was your opinion,as a re-
sult of ﬁhis information, that one well would adequately and ef-

ficiently drain 80 acres? A Yes.

Q Now, tell me, Mr. Brinkley, if a well, any one of the wells

on Exhibit 8~R failed to penetrate one of the lesser members, or
failed to penetrate any trend or any stringer in the Lower Bisti
trend, it would not be possible for that well to drain that par-
ticular trend, would it?

A You are speaking of the lower member?

Q Of any member if it failed to penetrate it, it couldn?®t
drain it, could it? |

A It is my opinion that the bulk of the reserves is con-
tained in the upper member.

Q Mr. Brinkley, would you please answer my question? If the
well --

A (Interrupting) I would like to have it repeated again.

Q If the well dées‘not penetrate a given sand member, it canr
drain that member, can it?

A If the sand member is penetrated? .

Q I say, if it does not penetriaté. it, it cannot drain it?
A_ Not that well. |

0t
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W Maybe the question 1S So ridiculous you reifuse TO answer:?

A Not that well. That is correct. |

Q Then this information does not conclusively show that a
well drilled on 80 acre spacing pattern would drain all of the

sand members in the Lower Bisti trend, whether they are important

or unimportant, in their opinion it doesn?t prove that it would drain

all of them?

A That is correct.

Q On primary recovery, Mr. Brinkley, what is the effect on
the pressure decline, the normal pressure decline when a well is
shut in?

A .The pressure decline permits a buildup in gas saturation.

Q I don't believe you understood my question. What is the

effect on the pressure decline, the normal pressure decline without

any type of secondary recovery measures, what is the effect on the
pressure decline when the producing well is shut in?
A Itm sorry,lI dontt understand you.

Q You get a pressure decline on a well in primary recovery?

A Yes.

Q It is declining at a steady rate?

A Yes.

Q Then the well is shut in, what is the effect on that curve?
A Well, it would continue to decline if the other wells in tﬁe

field continued to pr-nrhma
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O

Kssume they do not In the area around this well.

e

They would maintain the same value,

Q Would there be any possibility of a buildup?

A Not in a solution gas drive reservoir., Once it has built
up due to its normal rock properties, then it would remain stable.

Q Are you aware of what production has been taken from the
wells shown on Exhibit 8-R other than the four test wells?

A Yes.

Q What production has been taken from those wells during the
months of September and October, 19577

A I don't have it just in that form. I have the accumulated
values for tﬁe pressure measurements on each well, but I have
in my book here the monthly production by each well.

Q Are you aware that none of the wells according to your
statistical report on Exhibit 8-R has any production whatsoever fo
the months of September and October with the exception of the Sun=-
ray Federal C-5 in Section 6, Township 25, North, Range 12 West.

A Let me present what I have here on Section 6, 25 North,
12 West,

Q That is the Sunray Federal 5-C?

A Five.

Q C-572 A For what months?

Q September and October. Substantially the period of time

r

i the instituti f the LPG inject that ,
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commenced on August 21, 1957/, i1s that correci?

A September, my book shows for Federal C-5 to have produced
no oil. For October I have 689 barrels.

Q@ Now, do you have any production whatsoever for any other
wells shown on Exhibit 8-R with the exception of the four test well

A No, sir.

Q What effect do you think the failure to produce these well;:
would have on these pressures shown on Exhibit 8-R?

A It would reduce the pressures further.

Q Had they been produced?

A Had they been produced, that is correct.

Q In your direct testimony I believe you referred to a com-
parison between what you called the Pedigrew-Tocito Pool?

A Yes.

Q@ I believe that is the pool that the Commission designates
the South Blanco-Tocito Pool? A Exactlye.

Q@ On primary production prior to injection of water in the
South Blanco-Tocito Pool, the records indicate that they were able
to produce 3,152 barrels per PSI decline?

A TYes.

Q Will you state whether you think the Bisti-Lower Gallup

0il Pool could produce a similar quantity of oil without injectionf

A No, it would produce less.

Or

Q How much less? It doesn®t need to be precise. In the
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order of a thousand less or two thousand less.

A It will be the same order of magnitude as observed in the
Tocito Pool.

Q It would produce? A Roughly three thousand.

Q Three thousand b;rrels per PSI?

A That was what we have observed to date. I believe I had
better qualify that statement, however, that is in the undersaturat
region where we are operatinge.

Q What would be the importance of that qualification? What
would be the effect in a saturated region?

A In a saturated region the barre}s produced per delta PSI
would be less than the three thousand.

Q Did you explain in answer to Mr. Seth!s cross examination,
I believe, the apparent anomaly of undersaturéted oil and gas cap?

A I dontt know.

Q Istit anomalous to have a gas cap in undersaturated oil?

A The oil in contact with the gas cap has to be saturated,
but the oil that is downstructure at elevations lower than the gas-
0il contact can be undersaturated like we have here at Bisti.

Q This is not an unusual situation?

A This is not unusual, no, sir.

Q You don®t feel that this might possibly indicate a lack of
communication bétween the gas cap and the o0il?
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QU I believe you testiiied that if tThHis pool were developed
on 40 acre spacing, that waste would occur? Would you please tell
me how?

A- Waste would occur by the drilling of unnecessary wells re-
quiring investment by the operators.

Q The drilling of unnecessary wells rather than waste as
! defined by the New Mexlico Statutes? A Exactly.

Q The definitions of waste are underground waste and -~
A (Interrupting) Yes.
Q (Continuing) -- surface waste through evaporation or burni$g?
A Yes.

Q Economic waste through production of oil in excess of mark+t
demand? A Yes.,

Q Waste as related to violation of ratable take., None of thTse
would occur as a result of LO acre spacing, would it? It would
be merely by the drilling of unnecessary wells?

A The drilling of unnecessary wells.

Q Mr, Brinkley, would you direct your attention, please, to
Exhibit 8-R please? More specifically to the British American
Marye No. 3 well. On October 23, 1956, the pressure reading was
taken of 1190 pounds, is that correct?

A That is correct.

Q And on August 15, 1957, the pressure reading was taken
showing 1234 pounds? A Yes, sir,
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W This was prior to the injection ol any LPG or gas into the
Lower Gallup 0il Pool? A That is correct.

Q Would you please explain what in your opinion caused this
increase in pressure?

A Let me check my records first.

Q@ The increase is also indicated on your Exhibit 97

A Yes. That increase in pressure of 123, pounds taken August
15, 1957 as compared to October 23, 1956, some lk pounds.

Q Forty-four pounds, I believe.

A Some 44 pounds. Probably is explainable by the shutin times.

The August pressure was shutin quite a few hours longer than the

earlier pressure,

Q@ Are there any other variations in shutin times on the prest

sures indicated on Exhibit 8-R which might account for some of the

variations shown thereon?

A There may be, I didn®t try to list all of that informatioﬁ.

Q These tests were not taken under identical conditions for
each well? A& No, they were not,.
Q Can you furnish the Commission with the shutin times for
each of the wells for each of the tests?
A Yes.
Q Would you please do so? A Yes,
MR, COOLEY: Thank you very much, Mr, Brinkley. I have

no further guestions,
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MR. PORTER: Mr. Brinkley, I believe you testifted———— 1

that you, in your opinion, this pool could be efficiently drained
on an 80 acre spacing pattern? A Yes, sir.

Q Does that mean that you think you would recover as much oil
on an 80 acre spacing pattern drilling one well to the 80 acres,
as you would two wells to an 807

A As far as we can be practical about it and honest with
ourselves, yes, sir.

Q@ Then, you would have to assume that these various zones of
pay are identical on horizontal limits, wouldntt you?

A We would have to assume that they exteﬁded sufficient dis-
tance to be penetrated by the wells,

Q@ All of the wells? A Yes.

MR. PORTER: Anyone else have a question? Mr. Errebo.

RE-DIRECT EXAMINATION

By MR. ERREBO:

Qv‘With regard to Sunray Federal No. 4 well, do you have any
explanation at this time for the decrease in pressure from the
November 6, 1957 pressure o« 1314 pounds to the December 4, 1957
pressure of 1294 pounds?

A Both tests were shut in in the same length of time, namely
forty-eight hours. However, the likely reason why we have a vari=-

ance there between those two dates is probably due to the irregulap

injection rates that we have experienced, and the reservoir had nof
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stabilized in that area.

Q Mr. Brinkley, have you calculated the recoverable reserves
in this field? A Yes.

Q What percent of these reserves are found in the twoc upper

main sands?

A I ﬁould say essentially 95% of the total producable oil
out of this reservoir would be contained in the two uppermost
sands.

MR. ERREBO: Thank you. Thatts all I have.
MR, PORTER: Mr. Grenier. |

RE-CROSS EXAMINATION

By MR. GRENIER:

Q@ Are you familiar with the definition of waste, Mr. Brinkle
as contained in the New Mexico Statute?

A No.

Q Let me then refer you to this portion of Section 65-3-3 of
the New Mexico Statutes where it states as used in this Ackt, = -,
"The term waste, in addition to its ordinary meaning, shall includ
various other things", then it lists underground waste and surface
waste., As T understéod, in response to your answers given to Mr.
Cooley, you indicated that perhaps the waste that you were talking
about in the drilling of excess wells here that weren't needed,

would not be either underground or surface waste. But when you

drill i i ' uld vou mean that
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would be wasteful in the ordinary meaning of the word?

A In my opinion it would.

Q Approximately how many wells, or Mr. Finfrock indicated ha
been drilled in this pool?

A I think 187.

Q Havé those been drilled to date substantially on 80 acre
spacing?

A Al] with but a few exceptions.

Q Do you have any indication as to how many additional wells
it would require to drill this up to 4O acre spacing?

A It would be over 200 wells.

Q What would the approximate range of cost of those wells be
would you have any concept of that? I mean per well.

A What a per well would cost?

Q Yes.

A Someplace in the order of $70,000.

Q So that multiplying seventy thousand by two hundred would
indicate additional investment of about how much?

A About a million and a half dollars. Close to fifteen millj

Q So that using waste in the ordinary meaning of the word,
you would think then there might be waste approaching fifteen
million dollars? A That is correct.

Q@ If your conclusion is correct that 80 acre spacing will

adequately drain all but the inferior flank portion possibly

;

Kol ¢ 3
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of this pool, is that correct? A That is correct.

Q Now, what is the position of an operator who has drilled
his tract on 80 acre spacing and finds that other operators
around him have, as permitted by regulation, drilled up to 40, can
he adequately protect his position by producing from his 80 acre
tracts?

A With the 80 acre unit allowable, I feel that he can.

Q@ Could he with a 40 acre allowable?

A If he had two wells on the 80 acre unit he could.

Q But if he is only going to drill up his tract to an 80 acr

[(]

T

density rather than to a 40 acre density, can he adequately protec]
himself from drainage in that situation without drilling up his
wells also?

A Yoﬁ kind of lost me in there with so many wells.

Q Assuming a situation where 4O acre spacing pattern is per-~
mitted by Commission order as at the present moment, assuming an
operator has drilled up his tract originally on an 80 acre
spacing pattern. His offset acreage around him is now drilled up
to 40 acre density by the offsetting operators. Will he be ade-
quately able to protect himself in that situation without drilling
his own acreage? A I think so.

Q He will be able to do so even under those circumstances?

A If T understand your question properly, you are wanting to

know if you can protect yourself whether you are on LO acre drillin

&
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or on 80 acre drilling, is that correct?

Q No, I'm saying here he sits still. He doesn't drill up hiT
particular tréct to 40 acre density. He just stays put with 80 acre
spacing in his particular tract of land, but all around him are 40

acre spaced wells. Will he in a 40 acre spacing pattern established

by the Commission berable to protect himself without himself drill{
ing up to a 4O acre density also?

A I'm sorry, I must be dense this morning. I Jjust dontt
follow tﬁé entire question that you are asking. |

Q Well, I'm assuming that each of these wells is now going
to be geﬁting tﬂe same allowable that he is going to have, each
of these wells that he has drilled, one every 80 acres, but because
he is only given 40 acres for prorationing purposes as his pro-
ducing unit, he is only going to be getting one allowable for each
of his wells. Now, under that circumstance,‘will he be able
adequately to protect himself from drainage by these surrounding
wells that are drilled to double the density on his tract?

A I'm still not clear. May‘I get this clear? Are ﬁhe 80
acres on‘LO acre allowable? |

Q Yes. A No, sir, you will not.

Q@ He will not be able to protect himself?

A No, sir.

Q Without drilling the additional wells necessaryto put him

too on LO acre spacing? A No, sir,
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Q So, it effTect, once people do start drilling on LU acres,
each operator offsetting that LO acre drilled area is going to hav#
to drill up to the40 acre level himself in order to prevent being
drained, is that correct? A That is correct.

MR, GRENIER: I think thatts all,

By MR, VERITY:

Q@ Mr. Brinkley, George Verity for Rex Moore. If I understood
you, you said there was only approximately five percént of the
reservoir in these minor stringers?

A That is correct. |

Q@ That is other than the two that you have graphed?

A That is correct.

Q@ Or Mr. Finfrock graphed., Assuming for the moment that you
wouldn®t recover any of it on 80 acres, which we realize is an
assumpfion, and if you recovered all of it on 40 acres, would it
pay for the cost of drilling the additional double amount of wells?

A No, sir. |

By MR. MALONE:

Q@ Mr. Brinkley, you were asked a question by counsel for
Southern Union as to the effect of developing on 40 as against 80
acre locaﬁions. Would you refer to your Exhibit No. 1-R, and in
particular to the northwest guarter of Section 10 in Township 25
North, Range 12 West. Tell us how Southern Union developed those

locations, drilled those locations, whether it was on 40 or 80 acre
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K You are referring to the northwest quarter of Section 10,
Township 25 North, 12 West?

Q@ Right.

A Those are on 80 acre locations.

Q They are 4O acre offsetting wells, are they not?

A We have 160 acres,and considering 80 acre tracts running
verticaliy, you would have one well on 80 acres. Hence it is

consistent with the 80 acre spacing.

Q It does not conform to the pattern which you have recommended

to the Commission, however, does it?

A No, sir.

Q@ Now, with reference to your statement that 95% of the tota
recoverable oil is in the two uppermost sands, have you computed
the recoverable oil in place in this pool?

A Yes,

Q Could you give us that figure, please?

A It would be the same figure you preseﬂted in the previous
case and it is not new information.

Q I think it relates to some new testimony.

A All right. Will you restate your question, please?

Q I asked you if you had computed the recoverable oii in
place in‘the pool. You said yes, and I asked you what figure you
had obtained.

A Tt would be roughly twenty-two million barrels.

| e
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Q@ Have you allocated tThat as between the two principal
members which are shown on your cross section?

A Yes, sir.

Q Can you give us that allocation?

A You mean split between the two sections?

Q Yes.

A No, I have not done that.

Q Have you allocated it as between those two sections and
the lower sections which are perforated in a large number of these

wells?

A I don't have that precise number., However, we have arrived

at this five percent additional oil out of the lower members by

using the rock characteristics and the high water saturation in all

of those to show there is very little oil in place and using a
small recovery efficienecy consistent even with other operators,
that the amount of oil recovered is negligible and the five percent
is basically an order of magnitude number,

Q 1Is Mid-Continent perforating in those lower zones in the
wells they are drilling?

A We perforate in the lower zones as well as in the upper
zones,

Q@ Would you say then that your figure of 95% was an estimatig
rather tﬁan a computation?

A It is an estimatione

n
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MR. MALONE: Thank you.

By MR, GRENIER:

Q Mr. Brinkley, are you familiar, referring again to this
group of Southern Union wells which was just mentioned in Mr.
Malone’¥s cross examination? A Yes.

Ql Are you familiar with the zones in which those wells are
respectively completed?

A No, I would have to refer to cross sections and maps.

MR, GRENIER: If we may make a statement at this time,
Mr. Porter.

MR. MALONE: A sworn statement,

MR. GRENIER: I thought it would expedite matters and givie

you the answer in which you appear to be interested. If you would
like to have Mr. Wiedekehr on and sworn, we will be glad to do so.

MR, MALONE: I am willing to accept your statement., I

was kidding.

MR, GRENIER: There are, as indicated by Mr. Malone®s

questions, two wells upon this 160 acre quarter section. There ar

two completions in the upper zone, there are two completions --

MR, WIEDEKEHR: (Interrupting) If I may make the state-
ment for him. There are two wells completed on 160 offset on 40
acres, one well completed in the upper zone and the other in the 2
feet separating the two; so actually there are the two wells com-
pleted on one 160 acre spacing, one well in each zone.

MR, PORTER: Thank you.
MR. SELINGER: May I ask the witness a few questions?

. MR, PORTER: Are you going to direct your question to Mr.
Brinkley?

DO

MR. SELINGER: Mr. Brinkley.
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By MR, SELINGER:

Q@ Mr. Brinkley, you testified that in your opinion the drille

ing of more than one well to 80 acres is an unnecessary well, is
that correct? A That is correct.

Q You indicated that at the present development that there i
some, there would be some 200 wells drilled as urnnecessary wellé

A That is correct.

Q Now, every time you drill a well in this reservoir you
utilize some of the reservoir energy in drilling that well, is tha
correct? A That is correct.

Q@ Now, if the drilling of an unnecessary well utilizes some
of the reservoir energy, then that unnecessary well is utilizing
reservoir energy unnecessarily, is that correct?

A That is correct. |

Q@ Now, I want to read you the definition of underground wast
as being the inefficient, excessive or improper use or dissipation
of the reservoir energy, including gas energy. Now, would you
have that situation in the drilling of the great many unnecessary
wells in this field? A That is correct.

MR, SELINGER: Thatts all.
MR. PORTER: Mr, Coéleyo

By MR. COOLEY:

Q Mr. Brinkley, just one more point on this definition of

*J

waste, 65-3-3 of the New Mexico Statutes Annotated. It says,
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™Waste-Definitiong Ihis definition is the definition of the waste o
hydrocérbon, not the waste of money.' Now, under the defined sens
of A, B and C, or under the ordinary meaning of the word waste,
will there be any wasting of hydrocarbon as the result of drilling
on 40 acre spacing?

A Yes, under item A, the dissipation of reservoir energy,
gas energy, spacing, drilling, operating, producing.

Q Will there be less hydrocarbon recovered on 40 acre than
on 80 acre spaeing, Mr, Brinkley? A No.

Q Then there wouldhit be any waste of hydrocarbons?

A There's always a ﬁaste in producing.

Q As coﬁpared between 80 and 40 acre spacing. You stated ths
LO acre spacing would cause waste in this pool. I asked you what
you meant by that., I think I know what you meant, you meant the
economic loss? A Yes.

Q Of drilling wells? A Yes,

Q But you dontt meaﬁ you mean to say there is going to be leg
oil recovered on AO‘acre spacing than on 80 acre spacing?

A No. |

MR, SELINGER: I believe you were conversing with Mr,

Nutter at the time I was interrogating this witness. We are talk-
ing about the dissipation of reservoir energy, not the.recovery’of
hydrocarbon, we are talking about the refervoir energy itself in

the reservoir. He testified there would be a dissipation, an excegd

t

S

sive
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inerlicient dissipacion Ol the reservoir energy 1in the drilling
of unnecessary wells. That is defined as part of underground wasH

MR, COOLEY: I also asked him if there would be more oil
recovered on 80 than LO.

A DNo,

MR, SELINGER: You are talking about a recoverable factor
Itmuwsing the term of underground waste in the use of reservoir
eﬁergy.

MR, COOLEY: 1If oil is not recovered it is wasted.

MR. SELINGER: If you drill unnecessary wells and dissipa
reservoir energy regardless of your recoverable factor, that is
underground waste.

MR, PORTER: Mr. Seth has a question.

MR, SETH: I dontt know whether to direct this question
Mr. Selinger or the witneés.
By MR, SETH:

Q@ Mr. Brinkley, you testified in response to Mr. Selinger's

question, that there would be reservoir energy lost by the drilling

of wells? A That is correct,

Q@ Now, would you explain how that comes about?

A Well, the fuel that 1s required in order to.drill those
wells i fluid that is used to do unnecessary work, and in my
opinion that would be waste.

Q@ Using gas to complete the wells?

S

te
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A Yes,

Q@ That is the extent of your point on thdt particular question?

A That is one example.

Q Well, what else is there, it takes reservoir energy to
produce these wells too, is thaﬁ what you are testifying to? |

A Well, now, I'm not an expert on waste and legal matters,

Q I'm not talking to you at all about legal matters. The
question ﬁas reservoir energy. You are an expert on reservoir
energy? A Thatts right,

Q How is that expended by drilling these 40 acre wells?

A Because you are using fuel to drill unnecessary wells,
and the fuel could be diverted to repressuring operations to
further the recovery in this reservoir.

I might carry that a little bit further, that we know that
we caﬁ get additional oil recovery by the injection of gas, and
one of our studies right now considered the injection of gas to
improve the recovery, and if the gas is wasted and can't be injected,

it would be waste.

Q Your testimony now is that it takes gas to power the equip/
ment to drill the wells and for gas depletioﬁ, is that right?

A TYes.

Q What is being done with that gas now if it were not used

for that?

A Part of it, I°m sure, is being used for fu b
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we are making a study to utilize that gas.
Q Well, then, the extent of your testimony was that you use
some fuel to drill wells and the fuel is procured locally?
A TYes.
Q Is that about the extent of it?
A Yes.
MR, GRENIER:: May I ask one question?

By MR. GRENIER::

Q In response to Mr., Seth®s questioning, I gathered that you
were indicating that exclusive §f the fuel use, things happening
on the surface, that approximately the same amount of reservoir
energy would be required to produce the same amount of oil whether
on 40 or 80 acre spacing, is that correct?

A I believe it would be the same amount of energye.

Q@ Now, having used the same amount of energy to produce the
same volume of oil on either spacing, which would be the more
efficient way of using that reservoir energy, through a program that
cost X dollars or through a program through having double the wells,
two X dollars?

A The former X dollars.

Q So, it would be the more efficient use of reservoir energy
to recover this same amount of oil and make use of this same amount
of reservoir energy on an 80 acre spacing pattern than on 40?

A That is correct.

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE, NEW MEXICO
3-6691 5.9546




79

Q@ So that relatively the LU acre spacing pattern utilization
of/reservoir energy would be inefficient, is that correct?

A That is correct.

Q Aﬁd therefore that would be within the definition as we
have it here in this section referred to where it defines under-
ground waste as being a number of things embracing the inefficicat
use or dissipation of the reservoir energy, which you characterize
it, then the use of reservoir energy by 80 acre as being such an
inefficient use of reservoir energy?

A That is correct.

Q@ So that it would be wasteful then to that extent?

A That is correct,

MR, PORTER: Mr., Cooley.
By MR, COOLEY: Mr. Brinkley, are you familiar with the way the
two Southern Union wells, which were mentioned in the testimony a f

moments ago, were completed?

A Only from what I have heard here,

Q These wells are on offsetting 4O acre tracts, are they notf

A That is correct.

Q And since you do not know of your own information that
these wells are completed in different zones, let us assume that
these wells are completed in two different zones.

A Yes.,

Q One is completed in an upper zone and one completed in the

<y
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Tower zone? AR Yes.

Q@ Then, Mr. Brinkley, my question is this, had the Southern
Union wells been drilled in accordance with your recommendations,
one of the wells would have been to the northeast corner, I beliey
was your recommencation? L That is correct.

Q Is there not a good possibility that the zone penetrated
by the well in the southeast where it is actually located, might
not even have penetrated thet zone? A  That is correct.

MR, COOLEY: Thank you.

MR. PORTER: I have a question in mind, but I think I wil]
defer it for awhile. Mr. Sullivan.

MR. SULLIVAN: Mr. Sullivan, Eritish American,

By MR. SULLIVAN:

Q There has been a good deal of testimony here, Mr. Brinkley
with regard to the terms of the New Mexico Statute, I would like
to read a provision to you and ask you whether or not that this pn
vision existed in the law. You may answer this either yes or no.
you aware of the fact that Section 65-3-14(b) of the New Mexico Co
servation Act reads as follows: "The Commission may establish a
proration unit for each pool, such being the area that can be effi
ently and economically drained and developed by one well, and in s
doing the Commission shall consider the economic loss caused by th
drilling of unnecessary wells, the protection of correlative right

including those of rovaltv owners, the prevention of waste, the

(5]
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avoidance of the augmentation of risks arising from the drilling
of an excessive number of wells, and the prevention .0f reduced
recovery which might result fm the drilling of too few wells.™
Are you aware that that was in the statute?
A T have never read this.
Q Just the answer no then?
A But through conversatioé -;
Q Just the answer no then? ‘A No.
MR, PORTER: The hearing will recess until‘one-thirty.
(Recess.)

AFTERNOON SESSION

MR, PORTER: The meeting will come to order, please. I
dontt recall who‘was questioning Mr., Brinkley at the recess. Mr.
Greﬁier, were you questioning the witness?

MR. GRENIER: No, but it has been called to my attention
during the recess by one of the other lawyers in the case, that
apparently I misstated one question and the witness misheard and
we got a rather strange question and answer., This relates to the
point where I was inquiring of Mr. Brinkley as to whether 4O or 80
acre developﬁent of the field would represent the more efficient
utilization of reservoir energy. I think I asked, isntt 80 acre
spacing less efficient, and he said yes. |

My question, I'm sure, was asking him wouldn®t 4O acres be

more inefficient, and I would ask him what his anéwer to that woul

81
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K Yes, ' @ L0 @cre spacing would be less eifriecient,

MR. GRENIER: Thank you.

MR, PORTER: Anyone else have a question of Mr. Brinkley
at this time? |

MR, UTZ: I have a question,

MR, PORTER: Mr., Utz, I didntt see you.

By MR, UTZ:

Q Mr. Brinkley, how long do you think that it takes ' tol stabilize

the shutin pressure in the Bisti Pool?

A We have observed in some of the wells along the longitudin
al axis ﬁhey would completely build up in pressure in less than
forty-eight hours. Also the fringe wellé have been, required a lon
period of time than forty-eight hours to stabilize.

Q@ That would be due to lower permeability?

A Due to poor rock characteristics,

Q In taking shutin pressures in the pool, what would you
recommend as the shutin pressure time for the period of stabiliza-
tion?

A For the wells in the fairway I would recommend forty-eight
hours, and in the fringe areas I would recommend a minimum of
seventy-two hours.

Q It would be a little bit difficult to have two different

times? A Yes, it would.

T

us

er

Q In reference to your Exhibit 9-R, with particular
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reference to the Sunray C-2, 1 note over iIn the I'irst part of

April a shutin pressure in the vieinity of 1270, and apparently

there was not any more shutin pressures taken until somewhere about

the middle of September? A Yes, sir,

Q Do you attribute that increase to your injection of LPG
and gas?

A This is an abnormally high pressure, and I cannot explain
it. It could be an error in measurement or instrument or some-
thing else, but it is obviously too high. I did put it on here
because it was a data I received and I did not try to edit the datq

Q It also shows quite a fast decrease in pressure on the
pressure‘taken the latter part of September, does it not?

A Yes, sir, this point here. I first would like to say that
I questioned that point, and since I had this point here I drew a
line to connect the two data points and the decline carries no
significance as far as I'm concerned.

MR, UTZ: That énswers my question.
MR. PORTER: Anyone else have a question of the witness?
Mr. Nutter.

By MR, NUTTER:

Q@ Mr. Brinkley, you stated there would be a difference in thg
efficiency in the use of the reservoir energy in 40 acre :against

80 acre spacing? A Yes, sir.

©

Q Ho is th timate
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outcome of the differeme i theeffictency—in—theuseof—the -
reservoir energy? l

A For one thing, you would have half as many pressure sinks
in the reservoir, which of course, a pressure $ink. causes increase
in gas saturation and it is that that I am referring to.

Q The ultimate answer to the use of reservoir energy is the
barrels of oil produced, is it not?

A Yes,

Q@ And then the question could be resolved as to the matter
of time in which the oil is produced?

A Yes.

Q The economic limits of the time that it takes to produce
a given amount of oil, that is important?

A Thatts right.

Q Wbuld it be fair to say that one of the criteria here that
the Commission must consider, would be how long it would take to
produce a given amount of oil in this reservoir?

A That might be one criteria.

MR, NUTTER: Thank you.
MR, PORTER: Anyone else have a question? The witness
may be excused.
(Witness excused.)
The Commission has had a request from counsel for Rex Moore,

Mr, Verity, for permission to make a short statement in order to
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leave here to make a plane connection. Is there any objection to

Mr. Verity making this statement at this time?
MR. VERITY: Your Honor, in behalf of Rex Moore, we don't

have any evidence to produce at this hearing, but I would like for

record to show that Mr. Rex Moore, who owns the 1,040 acres of leajses

within the area that is here under consideration, finds himself
in a very embarrassing position. If the Commission establishes a

LO acre spacing as his lease is at the present time, or in the

past when it was being developed under a voluntary 80 acre spacing,

he, as an indeﬁendent operator, could develop his lease. I'm sure
this Commission is aware of the fact that the average indepéndent
must borrow money in order to develop his lease properties under
normal qircumstances, and certainly Mr. Moore is in that position,
and I believe the bulk of the independents in this Bisti Pool.

He is in the position that whereas he can borrow money and develop
his thousand and forty acres on 80 acre spacing, he as yet has
been unable to find any lending agency that will finance him to
develop his pool on 40 acres. That leaves him in the position,

if this Commission allows its order to stand that it promulgated

recently, establishing the LO acre, he is going to have to sell hils

the

lease or else farm it out on whatever kind of a basis can come arocund.

He feels that that is inequitable and that is unfair, and
therefore he Jjolns in the application for 80 acre spacing. He

finds that his engineers and bankers concur with the
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enginesring that recommends the 80 acres to this Commission.,

MR. PORTER: Mr. McGowan, did you have testimony to
present at this time?

MR, McGOWAN: If the Commission please, we will have three
exhibits, I suggest that we continue to number them 10, 11, 12-R
so there will be continuity in the record. They are in suppdrt of
the application for rehearing and in support of the application.

MR, PORTER: We have no objection,

(Marked Applicant?s Exhibits 11-R,
10-R and 12-R, for identification.|

Ce Do GAINES

called as a witness, having been first duly sworn, testified as

follows:

DIRECT EXAMINATION

By MR, McGOWAN:

Will you state your name and by whom you are employed and
what capacity, please?

A The name is C. D. Gaines, I am Division Production Enginep
for Sinclair 0il and Gas Company in‘their Denver Division.

Q You do have a degree in engineering and have had about ninp
years® experience as a working engineer for Sinclair?

A That is correct,

Q You have not previously testified in this hearing?

A No, sir, I have not.

r
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§ 7You have previously, however, testified as an expert

before this Commission? A Yes, sir, I have.
MR, McGOWAN: ’Are his qualifications acceptable?
MR, PORTER: Yes.

Q In your capacity, Mr. Gaines, as Division Engineer for the
Denver Division, do you have under your jurisdiction what is being
referred to here as Bisti Pool? A Yes.

Q Does Sinclair 0il and Gas Company own interests and leases
in wells in that pool? _ A Yes, we do.

Q Are they more or less concentrated in a particular portion
of the pool?

A Yes, they are concentrated in Township 25 North, Range 11
West, approximately in this area in here.

Q@ Now, Mr. Gaines, have you, although you did not testify in
it, have you read and are you aware of the testimony that was given
at the previous hearing in this matter?

A Yes, sir, I am, |

Q@ You have the information that was contained then in the
testimony given at that timejthas been available to you in your
studies, has it not? A Yes, sir, it has.

Q@ Have you also made an independent study of the pool your-
self with particular attention to the area you just made reference

A Yes, sir. In fact, the study was concentrated on this

hearing.

to?
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QT Is'that ~the redson that you had more inliormacvion in
that area than other aresas?
A It was partially due to the fact that our interests are in

this area of the pool and we were interested in evaluating Sinclaij

0il and Gas Companyt!s interest, and also that is the data that we had

available to work with,

Q@ Now, you were aware in your study, were you not, that the
Commission had under consideration here the proper sized spacing
or proration’units to develop this pool on,together with the field
rules that would be necessary to prevent waste in this pool, were
you not? A Yes, sir, I was.

Q Did you make a study of this reservoir to enable you to
make what in your opinion would be a recommendation to the Commis-
sion which would be in your opinion the best method of so doing?

A Yes, sir, the concentrated study, as I said before, was in
Township 25 North, Range 11 West, but I did review other data that

was presented at the last hearing.

Q@ In making such study you were aware, were you not, that the

Commission is concerned with the prevention of waste as defined
in the statutes, and those definitionsyou were aware of?

A Yes, sir.

Q TYou were aware that the Commission has a duty of protecting

correlative rights, and you were aware of that in your study?

A Yes, sir.

Ll

p
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Q@ May I ask ycu, in considering the effect upon correlsative
rights, were you considering the statutory definition of such, which
isessentially to give to each cverator the opportunity so far as
practicel, to recover the hydrocarbons under his lands?

L Yes, sir.

@ DNow, Mr., Gaines, evaluating a pool and coming to a con-
clusion concerning the size of spacing of proration units that
would e necessary, do you feel that there is a minimum below whidh
you cannot go? A Yes, sir, certainly,

¢ Is that minimum actually based upon eccnomics?

A Yes, sir, it is.

Q@ In other words, then, any unit that does not contain
sufficient recoveratle hydrocarbons under it to pay for the cost
of drilling and operating a well to depletion plus profit would be
uneconomical and therefore below that limit, would it not?

A Yes, sir, it would.

@ Would it be fair to state that you start with that minimun
and then see how large an area in your opinion can be drained by
one well in order to establish the maximum?

A Yes, sir.

Q@ Then within those two limits, you decide what you feel is
the best proration or spacing unit for that field?

A Yes, sir.
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Q@ Now, in constructing and coming to the recommendation that
you are going to make to the Commission, did you consider all thes
factors and proceed essentially on the matter that has heretofore

been outlined? A Yes, sir.

Q@ Then on that basis, will you advise what your recommendatiop

is concerning this pool?

A We feel that thé greatest ultimate recovery could be ob-
tained from the Bisti-Lower Gallup Field by a fixed 80 acre spacin
pattern, However, we feel that the establishing of 80 acre prora-
tioning units would essentially accomplish the purpose with respec
to preventing waste. We concur in.the recommendation of Sunray
Mid-Continent that the limiting gas-oil ratio for oil wells be

set at 2,000 cubic feet per barrel.

We would further recommend that for the present at least, that

a weli which is producing with a gas-cil ratio in excess of 15,000
cubic feet per barrel be classified as a gas well,

We would further recommend for allowable purposes that a gas
well be permitted to assign up to four 80 acre units, and that the
allowable be based upon the volumetric formula.

Q@ Now, Mr. Gaines, when you used the word spaeing unit, you
were thinking in terms, were you not, of prescribed 80 acre units
with a prescribed well location thereon and prohibition against
drilling additional units on this 80 acre unit?

A Yes, sir.

w

Ud

T
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Q When you mentioned the word proration units, you were

talking ébout a proration unit for allowable purposes without any

[2%)

restriction as to whether one or two wells could be drilled thereon

A Yes, sir.

Q@ You mentioned a gas cap, Mr., Gaines. With particular at-
tention to the area in which Sinclair has leasés and in which you
have, in your opinion, sufficient information to evaluate the
reservoir, do you feel that you have come to a valid conclusion
concerning the approximate location of the gas cap in this reservoilr?

A Yes, sir, as to the approximate location.

Q@ In discussing the gas cap as you envision it in this field,
will you refer to Exhibit 10-R? Would you please advise the Com-
mission what that exhibit shows?

A Exhibit 10-~R is a structure map in the area that we were
speaking of, which is based upon a marker which is approximately ten
feet above the top of the first sand in the Lower Gallup. We have
indicated two cross sections, A, A; and B, B} which are shown on
Exhibits 11-R and 12-R. The area that is colored in yellow rep-
resents our interpretation of the area in which some free gas could
be expected.

Q@ That would be what would normally be referred to then as
the gas cap area?

A Yes, I think so. Certainly you would have to move inside

this yellow band to get a gas well without making any oil because
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There would be marginal areas through there where you would have
both o0il and gas, and thus high gas-oil ratio wells,

Q Do you feel then that the gas in this area is pretty well
concentrated, or the gas in this pool is pretty well concentrated
in a gas cap along the southwestern flank except for such free gas
as might be found in isolated anomalies as was discussed by a pre-
vious witness this morning?

A Sir, we did not go past the town line, rather the range
line, between ll and, Range 11 and 12 West, and our interpretation
of the gas area in Sections 19 and 20 in Township 25 North, Range
11 West is based purely on interpretation. We had no gas volumes
to ﬁse from these wells, but using the same criteria that we did
use down in this area where we ..did have control, we extended thi:
gas cap areaacross here., We have no proof that it does go there,

Q Do you feel that you have been able at least in that area
to define the gas cap to the southwest?

A We have -- |

Q (Interrupting) Let's say the southwestern edge of the gas
cape. | | |

A Ve have a distance of approximately five miles in lateral
extent that we can very definitely define the gas cap,

Q You feel the southwesterly edge of it would be the edge

of the pool? A Yes, sir.

Q The northeasterly edge of it would be the gas-oil contact?
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A TYes, sir.

Q And the southeasterly and northwesterly limits of it canng
at this time, in your opinion, be defined or at least on the in-
formation that you have?

L Based on the informetion I have, I cannot define them. IY
might be possible they could be defined.

Q@ I gather that you are of the opinion there is a significar
gas cap area in this pool?

A We are looking at the gas cap area that cértainly represer
approximately a fourth of the length of the pool.

Q@ Will you refer to your Exhibits 11-R and 12-R and advise
the Commission what they are and the significance of those exhibit
One moment, Mr. Gaines, before you go to the latter two exhibits.
It has been called to my attention that cn the map there is an
error in one or two lease owner names. Would you like to correct
that at this time?

A Yes, sir, on this plat we did not catch this until we had
them prepared, but the Sunray Mid-Continent Sinclair lease in the
southwest quarter of Section 15, Township 25, all of these are in
Township 25 North, Range 11 West, the nzme of that lease should be
the Platero. The lease in the northeast quarter of Section 23 sho
be Bittony NEZ, and the lease in the northwest quarter of Section
25 should be Es-Ka-By-E.

Q@ Would you mind spelling those lease names?

t

t

ts

s?
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A Es-Ka-By-E, E-s-k-a-b-y-e, Platero, and B=i-t-t-o-n-y N-E-%,

Q Now, will you refer to Exhibits 1l-R and 12-R and state what

they are and their significance?

A Exhibits 11-R and 12-R are cross sections, as I stated befLre.

No. 11-R being more or less perpendicular to the field with the
exception of the red going over to the Shell Carson Well and the
other well diagonally across the breadth of the field, We were
concerned about the Shell Carson No. 5 due toc the past tests, .
but we had to report that it was a 33 barrel oil well, and we
felt like that certainly it should be a gas well.

I dontt believe it is proven that it isn®t a gas well as yet.

In Es-Ka-Nel-E-Wood No. 2, Sunray Mid-Continent Well afforded us
some very valuable information with regard to this gas cap, in that
the well was tested separately in both the first and second zones

and produced gas from both zones, which meant that our gas-oil con

tact must lie below the bottom perforations in the second zone, bup

there is no fluid reported.

| = 1)

Then Sunray Mid-Continent Es-Ka-Nel-E-Wood No. 1 was complete
with a gas-oil ratio of 1,020 to 1. That would pertainly mean that
essentially all of‘the perforations in Es-Ka-Nel-E-Wood No. 1
must be in the oil zone. Therefore I think certainly in this area
here we would expect that the gas-oil contacts in the two zones

must be slightly different.
I might add, in talking about these gas-oil ratios, that
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practically all of them are potential tests or completion tests
on the wells. After short periods of significant fluid withdrawal]
T think the gas-oil ratios could change ccnsiderably.

Q They would change to a higher rate, would they not, in
your opinion?

A Certainly I think in this gas cap area. Yes. We had the
Texas Company No. 1 Navajo also, and then the No. 1 Harvey which
was a dry hole. We attempted with our other cross section to
apply these same gas-oll contacts to the wells that we have in thi

cross section.,

Sy

I might add that we did have core data on the Anderson-Pritchird

or Sun Cil®s No. 1 H Eegay, Sun 0il Heirs of Ko-Sa No., 2, the
Heirs of Ké-Sa No., 1, the Sun 0il No. Heirs of Ka-Na-Pah and No. 1
and No. 2,

Using the same gas-o0il contacts which were a plus 1550 in
the first zone, and I believe plus 1530 in the second, we used thi
same data to apply to this cross section. This was a gas well in
the second zone perforated only in the second zone. Magnolia's
No. 1 Ken-Nu-To had a gas-o0il ratio I velieve of about 11,550'
cubic feet per barrel. It produced L5 barrels of oil on a 1664
inch choke. We found that to explain a low gas-oil ratio of, and
by low I mean approximately a thousand to one in Sun 0il's No. 1

Heirs of Ko-Sa, that we had to tilt the gas cap approximately ten

B+

eak gning down _structiurg
g (=3 o] -

7
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It could be that with more production we would find a higher

gas-oil ratio in this well. Then as we go on down structure, we
have ratios of a thousand or less, and then we do have included the¢
No. 1 Platero which was discussed this morning, and we also inde-

pendenﬁly put a little gas cap in this area independently, I would
say, of Sunray's approach to the gas that is found down structure

in the second éone, and the first zone, or rather the second zone

which is the producing zone in the Platero No., 1 is found at

plus 1510, while the second zone in Sun 0Oilt's No. 2 Heirs of Ka-NaéPah
is down at a plus 1500, In other words, it-is higher structurally;

Q@ You then agree with the conclusions that were expressed
concerning that well this morning?

A Yes, sir, I do.

Q One other question on two exhibits. Those two cross sec-~
tions, I believe, are constructed to scale both horizontally and
vertically, are they not? A Yes, sir, they are.

Q Now, Mr. Gaines, you recommend to the Commission 80 acre

proration units? A Yes, sir,

LY

Q Did you evaluate this reservoir from an economic standpoint

A Yes, sir, I did.

Q@ Is it your opinion,without going into detail very much,
the record is full, that 4O acre units in a major portion of this

reservoir would be uneconomical? A Yes, sir,

Q They would not produce énough 0il for drilling and
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operating the well to depletion?: A Yes, sir,
Q@ In making such calculatiéns, and the calculationsin the
| previous testimony are on the same basis, you were assuming a de=-
pletion of the wells based upon an allowable at least in line |with
other allowables in the State of New Mexico?
A VWe used a ten year life for 4O acre spacing, which I think
would be a reasonable life with the allowables in southeastern
New Mexico.
Q If that allowable in northwestern New Mexico, and particu-
larly in this pool, remains substantially lower than in southegastern
New Mexico as it presently is, that would extend the life of the
wells? A Yes.
Q It would also substantially increase the operating costs?
A Yes{ sir,
Q It would make wells that might now seem economic, unec¢onom-
ical? A Yes, sir,
Q You recommended 80 acre proration units, is it your opinion
that one well will economically and efficiently drain the recoveral
0il from under an area in excess of 80 acres in the oil portion of
this reservoir?
A From the data that we have worked with and the data that we
have had the opportunity to look at that other people have worked
with, I do.

Q Without repeating the testimony to any extent, I gather

n
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tThen that you leel that the permeablliTies 1n this pool are
sufficient to allow drainage in excess of 80 acres in the oil zong?

A Yes, sir.

Q And it is your opinion that the interference test and the
information in the test that has been given here before conclusive-
ly proves that? A Yes, sir.

Q@ Is it your opinion that one well will economically and
efficiently drain in excess of 320 acres in the gas cap area?

A Yes, sir.

Q It is the basis. of your recommendation of assigning a
makimum of four proration units to a gas well?

A Yes, sir, and also on the basis that é lesser spacing would
be very uneconomical and in fact 320 acres would be a slightly lesls
than break even proposition to the gas wells located in that area,

Q Do you feel that the method of controlling this field and
setting up proration units that you have recommended to the Com-
mission will result in the greatest ultimate recovery of hydrocarbpn
from the entire pool?

A Yes, sir, I certainly think there is that possibility.

Q@ Now, Mr. Gaines, without leaving any inference that you fepel
that one well on 80 will produce more o0il than two wells,would, is
it nevertheless your opinion that the 80 acre spacing will actually

produce more oil from this pool than 4O acre would?

A If we make certain assumptions.
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@ And that assumption would be thst the fringe areas should
not be and would not ke developed on 4O acres?

A Together with the assumptions and daté that has been pre-
viously presented to the Commission,

Q Insofar as each area of this pool could not be economicall
developed on 40 acres, the oil underlying that land would not be
productive except by drainage into the center of the pool?

A Yes, sir.

Q@ In your study of this reservoir, have you found leases tha
in your opinion could not be eccnomically developed on 40 acres?

A Yes, sir.

Q@ Does Sinclair own one? A Yes, sir.

Q Would you recommend to your management that they drill 40
acre welis on that lease if the Commission orders 40O acres?

A No, sir, I would not recommend they drill wells on’that le

Q@ It would be to the economic advantage of Sinclair to aband
the lease rather than drill 4O acre wells on it?

A That would be my recommendation. |

@ I assume that you feel that in order to prevent waste and
protect correlative rights of the parties tc the greatest extent
possitle, 80 acre proration units should be established for the
Bisti-Lower Gallup Pool?

A Yes, sir.

Q Do you feel that unnecessary wells would be drilled if suc

[
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a program 1s not adopted by the CommisSSion?
A Yes, sir.
MR, McGOWAN: I believe thatts all.
MR. PORTER: Anyone have a qﬁestion of Mr., Gaines?
MR, SETH: I have a few questions.
MR. PORTER: Mr. Seth.

CROSS EXAMINATION

By MR, SETH:

Q If I understand your testimony, Mr. Gaines, the issue here
is if the Commission continues with the 40 acre spacing, yout?ll
either have to drill that lease up on 40 acre tracts or aban&on
it, is that right?

A That is not the issue with us, no, sir.

Q I mean is that what you think you are faced with? Is that
your choice?

A If we are talking about one lease., I think it is broader
than onerlease, but there will be leases that we feel would be
uneconomical to drill.

Q Let?s take the one lease that you spoke of. You feel
that if the} continue the 40 acre spacing, that you'll either have
to drill it up or abandon it, is that correct? |

A That is correct.

MR. SETH: That®s all.

_MR. PORTER: Mr. Malone.
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BY ME. MALONE:

Q Mr, Gaines, as I understood your study was limited entirel
to the area east of the range line, which is depicted on your Exhi
bit 10-R?

A Yes, sir, it was,other than reviewing, also the results of
other peoplets studies also.

Q Was your study also limited entirely to the two sand membe

that are shown on the two cross sections which you have introducedp

A Essentially, we looked at some 30, 31 or 32 wells in this
area. We found cases where we would have as much as two or three
feet of microlog separation below that.

Q@ And that was perforated in a number of those wells, was it
not?

A There was a very few of the wells that it was perforated
in. In fact, I think they were in Township 25 North, 11 West, the
were four wells which were perforated in zones other than the firs
and second zone.

Q Did you make any study of that sand member?

A Not independently, no, sir.

Q So its existence is not taken into consideration in the
recommendations that you made to the Commission?

A Other than we feel it will contain very small reserves.

Q You feel that it can be disregarded and you have disregard

ed it? A Yes, sir.

Y
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MR. MALONE: That®s all.

MR, DUTTON: Granville Dutton, Sun 0Oil in Dallas.
MR. PORTER: Mr. Dutton.

By MR. DUTTON:

Q I have heard two references to I believe itt's Shell Carson
5 Am I correct in understanding that this well waé represented
at the last hearing as being an oil well?

A I believe that®s the conclusion that I drew from reading
the testimony. |

Q@ And it is your testimony now, and I believe if I under-
stood Mr. Brinkley this morning, that the well has produced only
33 barrels of 0il?

A No, sir, I believe it has recovered, I believe he used
80,000 gallons as a fract treatment, and it has yet not recovered
the 80,000 gallons of oil.

Q Is it your testimony now that in your opinion this well
is a gas well?

A No, sir, we do not have any data as to whether that well
tested a gas well or whether it didn't.

Q Well, it is your testimony tﬁat a gas cap does currently
exist in‘the southeastern portion of the Bisti-Lower Gallup 0il
Pool?

A Yes, sir, I think very definitely.

Q. You testified that you have made an economic evaluation
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ol The Ieased portions of this Iield?

A Yes, sir.

Q In so doing did you arrive at an average figure for a cost
of a well in this area? A Yes; sir, we did.

Q@ Would you give us that figure?

A The average figure for an oil well, including the averaging
out, the lease equipment and the artificial 1ift equipment we used
a figure of $70,000., For the well itself we had a figure of §54,8(

Q Mr. Gaines, would it be your opinion that it would be
economically feasible to drill a $54,800 development well if the
reasonable expectation was to receivé a producing allowable of onlj
ten barrels per day?

A Certainly not.

MR, DUTTON: Thank you.

MR. PORTER: Mr., Nutter.

By MR. NUTTER:

Q Mr; Gaines, in making your study of this pool, did you
attempt to determine how much of the oil was in the various in-
dependent pays that comprised the Gallup formation?

A No, sir, We did not split them up by zones. However,
it would be purely an estimate on my part. I would say that probal
in excess of 95% would be in the first and second zones in the

areas that we have looked at.

U

bly

Q—In these two main zones that you have shown us?
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A TYes, sir.

Q Mr. Gaines, in drilling a pool up on 80 acre spacing, on a
northeast-southwest basis in each 160 acres or northwest-southeast,
does it not follow that the wells would of necessity, to be on a
perfectly uniform pattern, have to be 660, 1980 locatiohs?

A Yes, sir. To be perfect.

Q And if a pool is drilled up on 4O acre spacing with com-

pletely uniform spacing throughout the pool, it follows that the

locations must of necessity be 660, 660 locations, is that correct?

A Well, I believe it would be 1320, if they were in the
center of the 40,

Q@ I mean 660, 660 out of each 4O acre tract in the center of
each 40, A Yes, sir,

Q@ If you drill wells on ten acre spacing, the normal spacing
pattern would be 330 feet out of each ten acre tract in order to
be in the center, would it not? A That is correct.

Q@ How many wells does Sinclair have in this area that you
have depicted in your exhibit?

A We have a half interest in nine wells that are completed,
| and I believe at the present time there are two drilling.

Q@ How many of those wells have been located in such a manner
that the minimum distance from the lease line, or minimum distance

from the LO acre tract in which the wells are located, is at least

660—feet?
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A It would be an estimate on my part since I don't think
right here I have the exact location of the individual-wells.

Q@ These wells are located on your map with respect to the ag
distance from the lines, arentt they?

A That's correct, |

Q@ The ?latero No. 1, how far does it appear to be from the
section line?

A I would guess that to be a 330 location.

@ Sinclair Sunray's Es-Ka-Nel-E-Wood No. 2 is what type
of location?

A Could I correct myself on that lest statement there, it wo
te, do you wanﬁ the distance to the closest lease line?

A Thetts right, |

A Then«it would be, it appears to be approximately 330,

Q How about Sinclair Sunray Es-Ka-Nel-E-Wood No., 2 in
Section 22 there?

A It looks like it is 660,

Q It is a 660, 660 location?

A Yes, sir, No. 2 is also.

Q The No. 1 and No. 2 on that lease?

A Yes.

Q@ How about up here, Sunray Sinclair A-Se-Des-Pah?

A Yes, that was the Bittony NEZ and that wéuld be 66C also,

I believe.
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X How about 3inclair Sunray¥s, aboul Thlis well over here
in Section 247
A I believe that is a 330 locatien.

Q@ Sinelairts Margalita No. 1 is a 660, isntt it?

A Yes, sir.
Q How about down here in Section 25, the Es~Ka-By-E No. 27
A Well, that looks like it could be between 330 and 660 from

my plat here.

Q It doesn’t appear to be a 6607

A No, it aﬁpears to be between 330 and 660.

Q How about the Kas-Na-Des-Pah in Section 257

A That appears to be 330 from the north line.

Q@ How about in Section 30, SDX 9 Eton No. 27

A The No., 2 appears to be 330 from the nortﬁ line of the leas
The No. 1 appears to be 660 from the east line and greater distance
from the south line.

Q So that probably would be close to 330 from the north line
of that tract, would it not?

A The No. 2 would, the No. 1 -~

Q (Interrupting) The No. 1 from the 4O acre tract?

A From the 4O acre tract, yes, sir.

Q@ Is there any significance in this location of these wells,

Mr. Gaines? I count six wells that are 330 locations from the 4O

€o

acre tracts and four wells that are 660, Is there any significancd

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL lLAW REPORTERS
ALBUQUERQUE. NEW MEXico
3-6691 5-9546




107

in the location of those wells?

A I think there might be one significance in the area in that

high-gas-~o0il ratios have been experienced down in this area and

it's recognized that there is a gas cap here, and I think certainly|

that any operator would try to stay away from the gas cap.

Q In a field where it becomes necessary to drill more than
half the wells on 330 locations, is that any reflection on the
ability of the wells to produce an 80 acre tract?

A T don't think it is. 4&s to the reason for it becoming
necessary to drill on 330 from thé edge of 4O acre tractg, it cer=-
tainly would have some bearing upon the drainage. However, in the
core analysis that we did examine in this area, we found very good
permeabilities in the first and second zone. I think certainly I
would concur with the opinion that one well ctould drain in excess
of 80 acres.

Q In other words, the location on 330 feet from a line was
not necessitated by any lack of permeability whatsoever?

A Having part interest in this property, the recoﬁmendations
for drilling are submitted to Sinclair and approved by us. As to
the exact reasons, we don't know, we do approve them if we agree
with them. |

MR, NUTTER: Thank you.
MR, PORTER: Mr. Cocley.

By MR. COOLEY:

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE, NEW MEXico
3-6691 5-0546




108

Q Mr. Gaines, I believe you stated that you felt that some-

thing in excess of 95% of the reserves in the Bisti-Lower Qallup
0il Pool are in the first two zones?

A Yes, sir, based upon the area that we have looked at here.

Q And then limiting yourself to the area that you have studied,
to what degree are these first two zones coextensive through this
area? | A The first two zones?

Q@ Yes.

A 1 think that you can trace them completely through the ared,
as indicated by the two cross sections we have there,until you do
get out on the flanks of the field, and then it appears that in
this area,as you get to the north edge of the field, that the firsty
zone shales but Before the second zone does. To the south it ap-
pears that the first zone, the second zone possibly shales out a
little before the first does,

Q Could you give a rough estimate in percentage as to what
percent of this area you feel these two zones are coextensive,

75% or better or 50% or better?

A Well, what we would ha%e to do to come up with that voclume
I think is to plot the limits of where the zones would shale out
along the flanks of the field énd then perimeter that area under
that and apply it to the number of feet that we would think would

be an average.

I think when we talk about total reservoir volume, that we areg
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speaking about, probably & signilicant percent due tO the pé?IﬁEtéTlﬂg_
of the field. Assuming that these conditions do exist all the way
around the field, I think that there is a possibility that it woulh
be a signifieant volume,

Q@ A significant area over which they are not coextensive?

A By coextensive --

Q@ (Interrupting) One well drilled at any given point would
not penetrate both zones?

A Yes, sir, I think it would be a significant area because
of the perimeter of this field, I think you are looking at quite
an area if you Jjust drew a circle around the field if it were only
one location wide.

Q@ Of course, this perimeter, I believe, as all the testimony
indicates, all the way around are the poorer locations?

A Yes, sir, |

Q@ Mr. Gaines, I am not sure I understand all of your recom-
mendations concerning the éroration of the gas wells completed with-
in the gas cap in the Bisti., Would these wells be assigned 320
acres as a standard unit, I beiieve you testified you are up to four
proration units? A Yes, sir.

Q@ Would a standard, would there be such a thing as a standar&
unit and would that unit be 320 acres?

A No, sir, I believe that would be the maximum unit size.,

Q@ What would determine whether a 160 or 320 or any figure
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would be assigned to a givem well?

A I think it would be determined by the area that would be
productive of gas, and by that I do mean gas cap gas.

Q Would this area dedicated to a gas well, would it be the
possibility under your proposed plan of dedicating certain of that
acreage to an oil well also? A No, sir,

Q There would be no simultaneous, it would either be dedicat
to a gas well or oil well? A Yes, sir.

Q Did you include a volumetric withdrawal computation into
this?

A I mentioned one.

Q@ I thought you just mentioned, and in passing I wondered if
you would expand on that just a little,

A Well, there are several ways that you could approach it, i
would beva matter of how exact you wanted to get, and of course,
the more exact that you get I think the more data that it would re
quire to regulate these gas allowables. The simplest would be to
apply the solution, the limiting gas-oil ratio for oil wells, time
the number of 80 acre units assigned to a gas well to come up with
a limiting gas volume.,

Q@ If an 80 acre oil well got X, the amount of gas that an 80
acre unit could produce along with its oil would be X?

A Thatts correct. |

Q Then a 320 would produce 4X?
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KA That Is correct, that would be The simplest and then you

could go to more or other formulas that would be more complicated *nd

require bottom hole pressure data in that.

Q@ Do you think there is a danger in the possibility that gas
might be withdrawn from this gas cap at higher rates than the cor-
responding oil production and cause a wetting of sands?

A If it isn't regulated I do.

Q But would this gas-oil ratio type of formula be any insural

whatsoever against that sort of occurrence? Your system would seenm

to give everyone a fair share of reservoir energy.
A Yes, sir.
Q But would it prevent the wetting of sands?

A It has been my experience that if a gas cap is produced,

or if high gas~o0il ratio wells themselves were causing some wetting

of the gas sand by oil, and likewise the gas will move down structsy
and you will have oil wells going to high gas-o0il ratio wells.
About the only way that if you are going to produce from this area
of high gas saturation that you can prevent some wetting would be
from some type of secondary recovery, gas cap injection to hold
that injection above the pressures that would exist in the oil
section,

Q I don?t believe I understand you. You would advocate the
injectioﬁ of éas and therproduction of gas in the same area?

A I am not advocating.

nce
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QU Is that The essence ol whalt you Just stated?

A i think there will be some wetting of the gas cap sand by
0oil, if wells in the area of high gas saturation are produced.

Q Theoretically it is possible to produce them at a balanced
state, is it not, where there would be no wetting if you can
determine what that rate would be?

A Theoretically it isj;practically, it is very hard to do,.

Q And to be on the safe side, you could underproduce the gas
and be assured of avoiding the wetting of sands?

A Well, of course, I don®t think that you would necessarily
be giving the people in the gaé cap area --

Q (Interrupting) I mean discounting the possible violation
of correlétive rights.

A Yes, sir, it would improve,a gas expansion drive would
certainly give you a higher recovery.

Q@ Mr. Gaines, I believe you said that you had certain leases|
that Sinclair has certain leases, which you would advise your com-
pany not to develop in the event this Commission decides upon 40
acre spacing for the Bisti? A Yes, sir.

Q@ Do you likewise have some leases that you would advise
them notrto develop on 802 ' A Yes, sir,

Q Now, can you tell me what the difference is?

A Yes, sir.

Q I mean in terms of percentage or numbers, how much of the
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pool are we talking apbout that wouldmtt—get—developed=at—=ait—if
we go to 40 as compared to 80, obviously some of it wouldn®t warrant
development at'any type of spacing? |

A Yes, sir., Well, for instance, let®s take one lease where
we happen, well, lett®s just take the northéast quarter of Section

23, the Bittony NEZ lease there. One well had 16 feet of pay in it

°

This well that was over in the northwest quarter of Section 24 had
six feet of pay in it. I don't think that we would be too pessimist
to say that the average pay ofer that 160 acre tract, that quarter
section, would not exceed ten feet,

We did have control by the dry hole up in the southeast quarter
of Sedtion 14 on 80 acre spacing, you could drill a well that
probably the well itself would never pay out, it might, you would
be taking a risk on that, but at least if you average up the volume
of recoverable o0il that you could estimate under that tract with twr
wells I think we could make a reasonable profit. If we drill four
wells, I don't think that we would recover our drilling costs.

Q Now,vwould you advise your company to drill a well anywhere
in the north half of the northeast quarter‘of Section 237

A Section 237 |

Q It is the same area that we have been talking about, could
you drill a well in the north half of that section at all under
either type spacing?

A Well, I believe, are you speaking of the north half of the

ic
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southeast?

Q The north half of the northeast quarter of the section.

You have one well in the southwest quarter of the northeast quarter?

A Well, that is the tract that I was speaking of.

Q Yes. Now, would you advise yéur company to drill a well
in the north half of that northeast quarter of Section 237

A Yes, sir, I would advise them to drill a well the?e if 80
acre proration units were established for the field.

Q How about the north half of the northwest quarter of
Section 23, moving on to the east?

L& No, sir, I would not on 80 or 4O acre spacing.

Q@ Now, would you drill a well in the southeast quarter of th%

northwest quarter of Section 24? An immediate offset to your, I
guess thatts a drilling well, isntt it, in the southwest quarter
of the norfhwest quarter? |

A Yes, sir. You did say the southeast quarter of the northes
quarter?

Q Yes, it would be an immediate east offset.

A No, sir, I wouldn't recommend a location to be drilled they

Q@ Then there wouldntt be too much difference as to the un-
drillable leases as far aé Sinclair is concerned, whether 4O or 80
go~ 1into effect?

A In one instance there was and in the other one there wasn?{

a difference.
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Q I missed the one where you were goling To drill, Thal is
the nortﬁeast quarter of 237 A Yes, sir.

Q You would drill it in the northeast quarter of the northea
quarter?

A ’Yes, sir, if we knew that we were going to be committed to
two wells for that quarter section, I think we could justify drill
ing a well there. |

Q Couldnt't you expect a great deal more recovery drilling a
well in the soﬁtheast quarter of the northeast quarter?

A TFrom that particular well, yes, sir, comparing the two
wells I think you would expect a greater recovery.

Q The point I'm trying to make here, Mr. Gaines, is that
it seems to me in a>practical operation that all of these fringe
wells would be drilled as near the better part of the field as
you can and dedicate the acreage on out in the poorer sections
away from the trend to the west unless a complete strict type of
spacing is enforced there., You could expect, as I believe you
testified, considerably more recovery if you drilled your second
well in the northeast quarter of 23 in the southeast quarter of th
northeast quarter rather than the northeast quarter of the northea
quarter.

A That is considering only the comparison of the two wells
that we are considering there.

Q What you can expect by comparison, it would be a better we

Ft
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A TYes,

Q You would have every expectation it would be a better wellf?

A Yes, sir,
MR, COOLEY: Thatts all the questions I have. Thank you.
MR. PORTER: Anyoﬁe else have a question?
MR. McGOWAN: I would like to ask a few on re-direct
examination.

RE-DIRECT EXAMINATION

By MR. McGOWAN:

Q@ In discussing the two well locations with Mr. Cooley in

the northeast quarter of 23, you stated that a well on the south 4D

acres would be a better well than a well on the north?

A That is correct.

Q@ Would you expect to recover any more oil from under that 1

A T would think that the recoverable oll from beneath the
160 would be less than it would be, would be less if both wells
were drilled in the 80 to the south than if one well was drilled
in the south half of the northeast quarter and the other well were
drilled in the north half of the northeast quarter, yes, sir,

Q@ In evaluating the lease, you are looking at. how you can ge
the most o0il out of it with the least number of wells?

A That is correct.

Q@ When you talk about recommending wells or well locations t

your management, you are talking about it from the purely economic

6507?

T

)

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE, NEw MEexico
3-6691 5-9546




117

standpoint as calculated By you as an engiheer?. .~ 1O other
words, will it make a profit or not?

A Yes, sir.

Q@ Now, then, looking at the fringe areas again, obviously
some of it, whatever portion it might be, would be developed on
80 that could not be developed on 4O from an economic standpoint,
is that correct?

A I think that is correct.

Q Would you not also be justified in taking a gamble if you

could hope to get all the oil out from under 80 acres on a well that

you wouldn®t be justified in taking if you had it restricied to
LO acres?

A Yes, sir, I think you would.

Q So what might not be a worthwhile gamble on 4O would be on
807 A Yes, sir,

Q Now, in talking about the wells that Sunray and Sinclair

have drilled that they Jjointly own,all of those wells were at least

330 feet from the lease lines, were they not?

A Yes, sir.

Q That is what is presently and at that time were the requir
ments of the Commission? A Yes, sir.

Q I believe you stated that at least one of the reasons for
so locating them was to avoid the gas cap area?

A T would imagine that that was one reason.
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@ That is good conservation practice, is 1T nol¥Y

A Yes, sir.
Q Had the rules that you have advocated here today been in
effect allowing us to attribute additional acreage to a gas well,

it would not have been so important to do so, would it?

A No, it wouldn?t, Assuming that the gas cap were being proL

duced, however, there is very little gas being taken from the gas
cap.
Now, Jjust high ratio wells are the only ones that are pro-

ducing the gas.

Q As to your recommendation for proration units in particular

attention to the gas cap area, as I understood your recommendation,
it was’that the Commission establiéh 80 acre proration units for th
entire Bisti-Lower Gallup Pool? A Yes, sir,

Q And that where a well produced at a gas-oil ratio of highex
than 15,000 to 1, it be classified as a gas well?

A Yes, sir.

Q And that to such gas well there may be attributed up to
four proration units, assuming those units were underlain by gas

for allowable purposes? A Yes.

Q@ And that the allowable for the gas well would be calculated

on the volumetric formula with a 2,000 to 1 limit gas-ocil ratio?
A That is correct,

Q@ These three exhibits were prepared by you or under your

X
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supervision, were they not? A Yes, sir.

Q To reemphasize, the two cross sections are to scale both
vertically and horizontally? A Yes, sir, they are,

Q So they show the true dip and variation within the reser-
voir itself?

A Yes, sir, the horizontal and vertical scales are different|

however they are scaled. They are both to scale, both horizontally

and vertically.

MR, McGOWAN: I offer these three exhibits in evidence.

MR. PORTER: Without objection to the admission of the
three exhibits, they will be admitted.

MR, McGOWAN: Thatts all.

MR. PORTER: Does ényone else have a question?

MR, SETH: I have a question that was brought’up by reason
of the re-direct examination. |

RE-CROSS EXAMINATION

By MR, SETH:

Q I don't follow you, Mr. Gaines, on the reason why you woulq
get more oil éut of the northeast quarter of Section 23 by a well
located in the northeast of the northeast?

A Yes.
Q Why do you say that, if you would maintain at the same time

that one well will drain 80 acres?

A Well, T maintain that as you get to the flanks, towards the
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ITanks of This structure, you are goilng to get 1nto Tlight sand an
that certainly as you get into lower permeabilities your drainage
radius is going to become less, and with two wells located on the
south half of this 160 acre tract, your drainage radius would be
considerably greater than it would be on 8C acre spacing actually
to drain the whole 160 acre tract,

Q@ Your drainage area for your northernmost well would be leg
than the southern well, is that right? You say they are in tightg
sands?

A Yes, sir, it would. It would have less drainage radius,

Q@ But you feel it would be a better well because it would
heve more acreage, 1s that right? Does that improve the well, Mr.
Gaines, to have more acreage?

A T said the recovery.

Q Assigned to it.

A I believe I stated that the recovery from that 160 acre
tract, and that is disregarding any drainage into that tract, any
drainage situation that might occur, but the recovery would be
greater with the location of a well in the northeast quarter of th
northeast quarter,

Q@ Well, assuming, as you apparently did, that would be a
mediocre well -- A Yes, sir.

Q@ =-- you don't testify it becomes any better because it is o

80 acre than on 4O, or that it is more profitable on 80 then LO?

I
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K I testified that a recovery would be greater if two wells,
only two wells were drilled on the south half of the quarter sectig
Q@ You would still, although it is in an obviously poor area,
you would still attribute 80 acres to this well, is that right?
You would assign 80 acres to it? A Yes, sir,
MR. SETH: That's all.

RE-DIRECT EXAMINATION

By MR, McGOWAN:

Q Mr.rGaines, I think it®s obvious that the assigning of moreg
acres to a well will not make it any better well?

A No, sir, it will not.

Q If through one well you are allowed to recover the oil
out from 80 acres, it is going to be more economical than if you
can only recover the o0il out from under it under 4O acres, would it}
not? - A That is correct,

MR. PORTER: Mr. Cooleye.

RE-CROSS EXAMINATION

By MR, COOLEY:

Q@ I'm confused, Mr., Gaines, I believe in answer to my questi¢
awhile agg you said a well drilled in the southeast quarter of the
northeast quarter would be a better well than one drilled in the
northeast, northeast quarter?

A Yes, sir, if you put the well on the pump or started pro-

ducing it, it would be a higher capacity well, then certainly,

No

n

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE, NEW MEexico
3-6691 5-0546




- —a 2
assuming that something unusual doesn¥y occur, EEEE”YEUT_WETT“IH__”;UL‘

the northeast quarter would.

Q@ 1Is the reason that your total production from the two wells
would be, I think you testified that the total production from the
two wells if they were located both in the south half of the north-
east quarter, would be less than the total production from the two
wells if one is located in the northeast quarter of the northeast
quarter, is that your testimony? If one well is located in the
northeast of the northeast quarﬁer, will the combined production of
the existing wellahd this new well we are talking about, northeast
quarter of the northeast quarter be greater than the combined pro-
duction from the two wells located in the south half of the north-
east quarter?

A Yes, sir, it should be. We are not talking about rates,
We are talking about ultimate recovery.

Q When I said better well, I was really referring to ultimatg
recovery; I possibly should have qualified my question.

A The ultimate recovery of the 160 acre tract should be greater
if one well were located in the southwest quarter of the northeast
quarter, another well located in the northeast quarter of the north-
east quarter, than it would be if one well were located in the south-
west quarter of the northeast quarter and the other well in the
southeast quarter of the northeast quarter.

Q Is the reason for that that your well in the southeast
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quarter ot the hortheast quarter will Interfere or will draln some
0il that the well in the southwest, northeast quarter would not
heve drained?

A& Would not have drained you mean?

Q@ Would the well in the southeast quarter of the northeast
quarter cut down the production that you could expect from the
well in the southwest quarter of the northeast quarter?

A No.

Q It wouldn't, I don't understand that.

RE-DIRECT EXAMINATION

By MR, McGOWAN:

Q If you drilled two wells on the extreme southern edge of
the 160, they would producermore 0il than two wells drilled anywhs
else on the 160, disregarding where the oil might come from, is
that correct? A Theat is correct,

Q@ If you are attempting to recover the o0il in place from und
that 160 acres, then a well in the southwest 4O acres and the
northeast 4O acres would come more nearly doing it?

A Thet is correct,

RE-CROSS EXAMINATION

Ey MR. COOLEY:

@ Did you mean anybody kicking back any o0il that came from h
well bore because it came from anybody else?

MR, ﬁERIT&i I take exception to that., We are trying to

re
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establish a formula that will establish tThe greatest ultimate
recovery from that pool.
A It would recover possibly more, less uneconomically.
MR, NUTTER: It is a matter of economics?
A Yes, sir. |
MR. NUTTER: I think that four wells would probably drain
more oil in that'quarter section. However, we must take the
matter of the economics of the thing into consideration.
MR, COOLEY: That concludes my questions.
MR. PORTER: Anyone else have a question? Mr. Utsz.
By MR. UTZ: J
Q@ Mr. Gaines, I believe you recommended a gas well over 15,0
GOR and up to 320 acres be dedicated to a well?
A Yes, sir. |
Q Did you make any recommendation as tc how the units would
be dedikated to the well? In other words, by hearing of the

Commission or by Jjust purely a request of the operators as to

whether you wanted to dedicate 80 or 3207

MR, McGOWAN: T think that is getting into a procedural
question that our engineers should not attempt to answer. We feel
thet is a matter for the Commission®s discretioﬁ as to whether the
are going to have a hearing on each‘well or whether they want to d
it administratively. /

MR, UTZ: I will ésk him another question to satisfy me.

Q@ Do you think, Mr, Gaines, it would be good practice to

dedicate oil acreage to a gas well? A HNo, sir, I do not.

@ Then the dedicaticn of acreage to the gas well should be

00
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controlled quite closely? A Yes, sir,

Q Did you make any recommendation in your fixed spacing as
to what part of the 160 acres the wells should be drilled in?

A No, sir.

Q Would you want to?

A Yes, sir. I think it would be certainly to the best ad-
vantage if each well were located in diagonal 40ts within the 160
acre tract, it wouldn?t make an awful lot of difference which way
they ran. |

Q@ The pattern is pretty well set up now, is it not?

A Yes, sir, I think so.

Q@ And to follow that pattern would be in accordance with
your thinking? A I think so.

Q@ And did you make any recommendation, Mr. Gaines, as to wha
part of the 160 acres would be dedicated to each well, that is, the
north-south, or east or west half?

A T have given that some thought. I don't know that I'm pre
pared to make a recommendation in that respect; However, 1 ﬁhink
certainly one thing that should be considered in the assigning of
this acreage is the condition, or better, I might say the compo-
sition of the field, which is rather a long, thin field as far as
the length and breadth goes. Also the gas cap possibly should hav
some influence on that too.

Q_ Do you agree that it would not be good practice to dedicat

W
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dfy acreage to an oil well? A Yes, sir.

Q Then the field being more east and west than it is north
and south, would you say that there would be less danger of that
if you dedicated the units to the South and north half?

A I think that that would certainly be a point in that dedi-
cation,

Q@ But you wouldntt recommend it?

A I think personélly, Itm not speaking for my company, I can
say personally that I would récommend it.

MR, UTZ: That's all.

MR, PORTER: Aﬁyone else have a question of Mr. Gaines?

MR. McGOWAN: I might correct one statement for Mr. Gaine.
He was speaking fdr the companye.

MR. PORTER: Were you, Mr. Gaines?

A Yes, sir, I am.

MR, PORTER: I believe this is all the witnesses you have
The witness may be excused. Wetll take a fifteen minute recess.
| (Witness excused.)
MR, SULLIVAN: This is just in fhe matter of information.
I dont't think it needs to go in the record.
(Recess.)
MR. PORTER: The meeting will come to order, please, Mr,.

Sullivan, I believe you have one witness for British American.,

Would you have the witness stand and be sworn?
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(Witness sworn,)

JOHN STEIN

called as a witness, having been first duly sworn, testified as

follows:

DIRECT EXAMINATION

By MR. SULLIVAN:

Q Would you state your name, please?
A T am John Stein,

Q Are you a petroleum engineer?
A Yes; I am,
Q

Have you previously appeared before this Commission in thi

1]

cause? A Yes, I have.
Q@ W¥Was that at the hearing held on the application of Sunray
Mid-Continent on September 18, 19572
A Yes, it was.
MR. SULLIVAN: May this mant®s qualifications be accepted
as an expert witness? | |

MR, PORTER: Yes.

Q Mr. Stein, since the hearing held in this matter in Septem
ber, has the British American Producing Company conducted any testp
and studies to determine whether or not 80 acre spacing is the
proper spacing for the Bisti-Gallup Pool?

A Yes, we have.

Q Will you describe the nature of those tests and your
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conclusions? K Yes, I will,

I have here on Exhibit No. 1 the results of some bottom-
hole pressure drawdown tests run by the British American Oil
Company of two of our wells in the Bisti~-Gallup Field, namely the
Douthit B No. 5, located in the southwest of the northeast of
Section 28, 26, I believe that is 12, 26 North, 13 West, and on
the Douthit B No. &, which is located in the northeast of the
southwest of Section 27, 26 North, 13 West.

At the time we started these drawdown tests, all the wells ha
been shut in from seven to ten days prior to commencement of the
drawdown tests. In particular, the Douthit B No. 5 had been shut
in ten and a half days prior to commencing the drawdown tests, the
Douthit B-8 had been shut in seven and a half days prior to the
drawdown test,

We then initially took a bottomhole pressure on each of the
wells, and approximately a day and a half later started producing

the wells surrounding the Douthit B-5 and Douthit B-8 wells. Of

course the Douthit 5 and 8 wells were left shut in during this time

and twice a day a pressure survey was taken on each of the wells,
The results of these pressures are shown graphically on Exhib
l. The Douthit B-~5 commencement of the test, the bottomhole press:
was 1078 PSI. Approximately a day, roughly two days later it was
11393, a da& later 1150, about four otclock on the 12th, 1192, and

it reached a stable peak at midnight and was 1195, then dropped

L
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rather rapidly, at noon the next day, it was 1061, stayed fairly
stable until the next day and a half and then dropped to 1031 PSI
on noon of December 15 at which time we ran out of tank room.

The Douthit B-8 at the commencement of the test, the bottomhol

pressure was 1036, then over two days it had built up to 1193, and

A3

then started a gradual drop 1173, slight build up 1178, very slight
drop 1177, a fairly good drop to 1153, and then fairly stable
pressure at 1162 to the end of the test at which time we ran out
of tank and were unable to produce the wells any longer.

These drawdown tests, as I stated before, were conducted with
these two wells shut in and the other wells producing.

Q@ Mr. Stein, have you indicated on this exhibit,this aerial
exhibit on the right here, the wells to which you are referring in
the exhibit to which wetll refer as British American No. 1. Have
you indicated these welis on this aerial map?

A Yes, I have a circle drawn around them. I also described
them in the testimony.

Q@ Thank you. Proceed, please.

A Now, as a result of these drawdown tests we can certainly
see that interference exists between these wells, between the wells
shut down and producing wells, otherwise there would have been no
pressure drawdown in these two particular wells. That certainly
indicates to me that one well can drain substantially more than 80

acrese.

e
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W In your opinion, Mr. Scein, what Is the area, the demonstha-

tive area of interference as indicated by these tests that you haye

just described?

A Well, T would take the minimum area which would be between

the nearest offset wells, these wells being about 1980 feet from the

center of each of the shutdown wells, would calculate out something

about 280 drainage as the minimum.
Q@ What do you mean by minimum?

A Of course, there are other wells out here producing. I

can't definitely say that the drawdown was caused in B-5, say, from

B-13, it was a combining of all the wells, but let's take the very

minimum conditions which is the direct offsetting of the wells. That

would indicate 280 acres.

Q@ Then the minimum area of demonstrable interference is,
as you have just indicated, at least in the immediate offset well?

A That is true. Of course, the maximum could be this largeb
area here,

Q@ You need not volunteer that., Lett's just confine ourselves
to the minimum that we have shown. Mr. Sgein, you have across the
top of the room a long series of cross sections. Incidently, let
us refer to Mr. Stein's Exhibit there, the first one he used as
British American Exhigit No. 1. I believe it is the first exhibit
we have introduced in this cause.‘ Let us refer to your next exhib

then as Exhibit No. 2, and will you describe to the Commission wha

Lt

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE., NEwW MEXICO
3-6691 5-9546




131

1t 1s, please?

A Exhibit No. 2 is a cross section of certain wells across
the field thet were cored or on which core analysis were availablg
to me, and of course -~

Q@ (Interrupting) At what time now, you say were available
to you, when do you mean?

A Well, during the time I was making this study.

Q@ Is that since the hearing held in September on this matten

.o~

A Yes, it is.

Q Thank you.

A This cross section was prepared to illustrate the continuilty
of the sénd clear across the field, and this is done by plotting
actual measured values of permeability from core analysis opposite
each of these wells. It extends from the British American Douthit
11, which is in the northeast, northeast of 29 on across the field
and ends up about at the extreme southern edge of the field in the
Lion No. 1 Atlas, I believe it is called.

As you can see, we can trace permeability, measured permeabillity,
through core analysis clear across this reservoir on every well
that was cored, and at the first bench some measurable amount of per-
meability was found. To me this indicates that the permeability
distribution across this reservoir is continuous.

Q To anticipate a question which I'm certain Mr. Seth will

ask, these are all hung from some common marker and do not, on the
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cores, and do not represent any tilt or angle to the strata, do

they?
A

Q

A TItt's an accepted method of determining or illustrating the

No, these do not attempt to show structure.

I do that in the interest of time.

continuity of sands across the reservoir.

Q
A

Q
A

Q

Were you present when Mr. Brinkley testified this morning?
Yesp I was.

Do you recall his Exhibit 8-R?

Yes, I do.

Do you remember what the substance of that exhibit was, Mr

Stein, what did it represent?

A

It represented that the pressures in the vicinity of the

pilot project had built up ccnsiderably and thereby indicated a

maximum area of drainage, I believe, in the neighborhood of

1500 acres.

Q

Are you a member of the Engineering Committee which was

formed to supervise and study the pilot injection program?

A

Q

Yes, I am.

Do you agree with the conclusions that Mr. Brinkley drew,

based upon his Exhibit 8-R this morning?

A

Q

Yes, I do agree with him.

Do you recall generally, and would you so state if you do

recall what the conclusions were? Be as brief as possible,
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K He concluded that the gas injection here had caused uthe
pressures to build up in all the wells in the vicinity here and th
a maximum drainage area around this particular injection well coul
be in the neighborhood of 1500 acres.

Q@ And those are the conclusions with which you agree?

A Yes, I agree.

Q You testified, I believe, at the earlier hearing, that you
were in concurrence with the recommendations made by Sunray Mid-
Continent in support of their application for 80 acre spacing in
this field, is that correct? A Yes, that is correct.

Q Have you changed your opinion with regard to that concur-
rence since the last hearing? A No, I have not.

MR, SULLIVAN: Thatt's all, Mr. Chairman.
MR. PORTER: Anyone.have a question of Mr. Stein? Mr.
Cooley.

CROSS _EXAMINATION

By MR, COOLEY:

Q Mr. Stein, how many pounds pressure buildup did you get
from shutin in the two wells shown on your exhibit, what is the
number? A Exhibit No. 1.

Q Exhibit No. 1.

A Yes., Well, it built during the time that the pressure
survey was beiﬁg conducted, pressure in the No. B-5 well had built

up from 1078 to a maximum of 1192, and then leveled off at 1195,

Bt
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TI95 was the maximum.

Q@ And what was it, something over a hundred pounds, I
didntt catch the figures.

.A Yes, from 1078 to 1195 would be 113 pounds.

Q What did you get on your other well?

A It built up from 1036 to 1193 maximum.

Q What is the difference there?

A About 167.

Q Now, are these wells affected in any manner, in your
opinion, by LPG injection project?

A No, they would not be affected, I don®t believe, they are
too far away.

Q I believe you stated you were present when Mr. Brinkley wa
testifying this morning? | A Yes,

Q And in response to my question, I had asked him wheh a Wwel]
was shut in, what happened to the pressure on that well.

A Yes.

Q He said it would stabilize. I asked him if it would build
up and his answer was, I believe, in the negative. Have you found
that to be true in your experiments in this field?

A Well, if a well has been produced for anyrlength of time,
of course it has a bottomhole operating pressure which is some-
what lower than the static pressure would bes Certainly when you

shut that well in that well will try to reach its static pressure.

U7
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Q@ Then do you think --

A (Interrupting) It will be something higher than the bottonq-
hole operating pressure, of course.

Q Do you think that there might be a possibility that the
shut in of the wells around the LPG project might account for the
appearance of the pressure buildup?

A I do not, I dontt think so in that case.

Q Why? |

A It has been a long time since those wells were shut in, oh|
120 days at least, and any additional pressure they have gained has
been due to the pressure built wup in the pilot project. Perhaps

in the first three or four days that they were shut in they probably

4

got some pressure buildup and reached a static, and then from thers
on any pressure that was added in those wells had to come from the
pilot injection pro ject.

MR, COOLEY: Thank you.

MR. PORTER: Anyone elsé have a question of the witness?
Mr, Malone.

By MR, MALONE:

Q Mr. Stein, referring to your cross section up there, did
I understand you to say those were all based on core analyses?
A Yes, sir,

Q Not electrical logs?

A No, the electric logs were meprely put on there so we could
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show the sands themselves. It would be rather difficult to show
sands in relation to each other just from a permeability profile.

Q@ You had how many core analyses to work from?

A& Oh, I would have to count them across there. Well, there
is nineteen represented here.

Q They extended the entire length of the Bisti~Lower Gallup
Pool, did they?

A Well, I would say fairly well over the entire length, yes.

Q@ So far as I can tell from this_distance, as you have colors
that area of permeability that you have traced through there, you
have found it to be a single area that is coextensive throughout,
is that correct?

A I have only attempted to show the permeability continuity
in the No. 1 bench of the sand. I did not attempt to show it in
the other benches.

Q@ This is then a single bench?

A Yes, sir, that is correct.

Q You do recognize the existence of other benches that are
not portrayed by this exhibit?

A Yes, that is true. There are other benches, you can spot
them on here as you go along.

Q The continuity that you found to exist in this bench doesn

necessarily exist in the other, does it?

®
[}

A It wouldnit be go indicated hy thig
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QU So your testimony with reierence to the communication thatv
would result, is limited to the single bench as to which this
exhibit is prepared?

A Yes, sir, that is correct.

MR, MALONE: Thatts all.

MR. PORTER: Anyoﬁe else have a question? Did you wish t
offer your exhibits in evidence?

MR, SULLIVAN: Yes, sir, if everybody is through. I
submit British American Exhibits 1, 2 and 3 in evidence in this
cause.

MR. PORTER: Without objection the exhibits will be ad-
mitted. The witness may be excused.

(Witness excused.)

Is there anyone else wishes to present testimony?

MR, KELLAHIN: If the Commission please,

MR. PORTER: Mr. Kellahin,

MR. KELLAHIN: If the Commission please, Jason Kellahin
of Kellahin and Fox, appearing on behalf of Phillips Petroleum
Company. We will have one witness, Mr. Lewis,

(Witness sworn,)

E. Fo LEWIS

called as a witness, having been first duly sworn, testified as

follows:

DIRECT EXAMINATION

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE, NEW MEexIco
3-6691 5-9546




138

By MR, KELLAHIN:

Q@ Would you stzte your name, please?

A My name is E. F. Lewiso.

Q@ Ey whom are you employed znd in what position?

A I'm employed by Phillips Petroleum Company as a supervisin
area petr?leum engineer,

Q@ How do you spell the lest name?

A L-e-w-i-s.

Q Mr. Lewis, does the area under your supervision include
the pocl under consideration here, the Bisti-Lower Gallup 0il
Pool? A Yes, sir, it does.

.

Q@ Have you previously testified tefore this Commission and
had your qualifications as an expert accepted by the Commission?
A Yes, sir.

MR, KELLAHIN: If the Commission, please, Mr. Lewis has
appeared in examiner hearings. If it is the desire of the Com-
mission we will go througﬁ then.

MR, PORTER: 1If he has previously qualified before an
examiner it wouldn't be necessary.

Q@ In connection with your duties, lMr. Lewis, as supervising
area petroleum engineer, have you made a study of the Bisti-Lower
Gallup Pool? A Yes, sir, I have,

Q What wes the nature of that study?

A o)

&

A Well, the nature of the study was To examine the economics
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5f 0 =Zcre spacing versus 80 aTre Spacing imam entirely Tmew
approach and specifically to apply to the question raised by the
Commission Staff with regard to saturation gradients and pressure
gradients as to the recovery under the two types of spacing.

Q@ In making this study, would you describe the methods
which you used?

A Well, in very brief, the method is an application of a
material balance method presented by Luper and Calhoun in their
technical papers 25, 92 as published in the Volume 186 of the AIME
transactions. This study further was modified by the use of
Bisti crude properties.,

Q Now, in connection with the use of these Bisti crude
properties, have you prepared an exhibit showing what those are?

A Yes, sir, I have.

(Marked PRillips? Exhibit 1-R,
for identification.)

Q@ Referring to the exhibit which has been marked as Phillips

Exhibit 1-R, would you state what that is?

A These properties shown in Exhibit No. 1-R are simply the
variation in formation of volume factors, solubility, oil and gas
viscosity and gas conversion factor as taken, being the average of
two bottomhole samples, one taken on Sunray Mid-Continent Federal
C-21 and the other was British American Marye B No. 1 well.

Q DNow, Mr. Lewis, in meking your calculations, what results
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did you find in applying this method to the Bisti Pool?

A I found that, essentially, that the result of this calcula-

tion was that there was no effective difference between the ability

of the well to drain 40 acres as compared to 160 acres, which was

the spacing that I used for a particular purpose in this examinatipn,

Q@ Now, referring to Phillips? Exhibit 2-R, would you state
what that is?

(Marked Phillipst Exhibit 2-R,
for identification.)

A Exhibit No. 2-R is a graphical portrayal of the saturation
distribution as it would be in various stages of depletion in a
LO acre developed area as compared to 160 acre developed area.

I might, if I may, refer to the larger scale copy of that
exhibit and briefly explain that this represents the saturation
distribution, the heavy line represents the saturation distributioj
as it would be around a well drilled here, and the second well
drilled at this position,

Q Yousay at this position, what do you mean by the two rela-
tive positions, Mr. Lewis?

A Where the two wells would appear they would be on 4O acre
spacing. The dashed line represents the saturation distribution
around the well bore on a single well drilled on 160 acre spacing
at this common location here.

These three curves represent the saturation distribution at

1=
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Three scperate stages ol depletion. The bottommecst one telng the
distribution in effect at the abandonﬁent pressure.

Q@ Which you show zs 137 pounds per squsre inch, is that
correct?

A Yes, sir, thct is correct.

Q Is that exhibit in proportion, Mr. Lewis, in regard to it{
size?

A Yo, sir, of course the significant element in this satura-
tion distribution in the exhibit is the shaded area here which
represents the saturation sink which occurs by the drilling of
this additional well as against a single well at this point, and
of course at this final stage of depletion this relatively pressune
sink or saturation sink represents then the difference in recovery
which would occur as between the 160 acre well drilled st this
point and the infill well drilled at this point,

Q The infill well being on a2 40 acre pattern?

A The infill well being drilled on 40 acre pattern. This
roughly two feet in height here represents something on the order
of 273% of the total pore space in the reservoir. If we were to
represent all of the pore space occupied by o0il in this reservoir
by a graph, it would be approximately eight feet in height, which
is a little bit impractical, it 1s easy to string them out, tut
you cant't get them up oquite that high,

Then with an exhibit eight feet in height, this shzded area
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represents the difference in recovery that you would achieve
with an infill well on 4O acre spacing.

Q Now, what percentage of the oil in place does the shaded
area represent then, Mr. Lewis?

A According to my calculation it represents four hundredths
of one percent of the total stock tank oil originally in place.

Q@ In making this calculation, did you take into consideratio
any pressﬁre maintenance or secondary recovery process that might
be effected?

A No, sir, To have considered that would result in, rather
secondary recovery operation or pressure maintenance operation
would nullify even that difference in ultimate recovery.

Q Now, have you made a calculation on a material balance
method, Mr. Lewis?

A Yes, sir. I have made the calculation material balance
performance on this field by the specialized method which I
originally referred to, and that method, by its nature, permits on
to compare the relative performance on 160 acre spacing versus
LO acre spacing or any other interval that one might wish to do.

In other words, this special adaptation of the material balanf
equatidn of Luper and Calhoun considers a bounded area and
therefore you ean evaluate the performance of whatever area you

chose or, in fact, whatever rate of pressure drawdown that you

might wish to jmpose on the regeprwoir
7

s
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Q@ Now, is that information reflected on Exhibit No. 3-R?

(Marked Phillips! Exhibit No. 3-R,
for identification.)

A Yes, sir, Exhibit No., 3-R is a plot of the gas-oil ratio
and pressure performance,using the Bisti crude as applied to this
Luper - and Calhoun method, the gas-o0oil ratio is demonstrated by
the curve beginning in the lower left-hand portion of the exhibit,
and the pressure performance is that curve which begins in the
upper left-hand portion of the exhibit,

Now, the several points, the different methods of indicating
points at essentially the same spots on this thing represents the
performance with the open circle on 160 spacing and the cross on
LO acre spacing. I think that the significant element here is that
these points are in effect superimposed on one another and it
would be impossible to draw or indicate a separate performance
characteristic which would be attributed to the 160 as compared to
LO acre spacing.

Q Are we to understand this is a modified application of the
material balance method? A Yes, it is,

Q@ Have you tested this calculation against the conventional
method of arriving at a material balance curve?

A No, sir, I didn®t personally make that comparison, but the
authors in their paper ﬁade a comparison and I have taken a materid

balance calculation which was made in a completely independent

1
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manner,
that as
overlay
ment in

Q
of your

A

Q

Q
A
Exhibit

Q

exhibit?

A

we can see really the difference between 160 acre and 40 acre spac:

ing and

and which predates both of these hearings and incorporated
our Exhibit No., 3-R-A I believe. That is a transparent
which when superimposed on this curve will show the agree-
the two methods.

Now, does this support then the validity, in your opinion,
calculations?

Yes, sir, it is my belief that it does.

Do you have anything you want to add to that, Mr. Lewis?
No, sir.

{Marked Phillips® Exhibit 4-R,
for identification.)

Now, referring to Exhibit 4-R, would you state what that i
That is a tabulation of the same data which is on this
3-A on which the 3-R is based.

What are the significant factors that appear on that

Here again is the only point or the only manner in which

that is in the final point here at pressure decrément

No, 7 we find the difference in recovery of four hundredths of one

percent

Q

barrels

A

of the oil in place.
Have you calculated what that would represent in terms of
of 0il?

Yes, based on an oil in place figure of 220,000 barrels,

U7
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this would represent approximately 300 barrels,

Q VWould that represent an increase in the cost of recovery ab

against the spacing on the 4O acres as against 1607

A Well, to express it in terms of development cost, this
would require that we spend approximately $180.00 per barrel to
develop this additional oil. That cost figure is based on a well
cost of $54,000 conservative estimate of well cost, incidently.

Q Were you present at the previous hearing in this case?

A Yes, sir.

Q Was that approximately the well cost represented by the
testimony of Shellt's witnesses?

A As I recali, that was their estimate of the well cost in-
cluding pumbing equipment and a share of the lease facilities I
believe they referred to.

Q Again, Mr. Lewls, does this calculation that you have

made as to the amount of 0il to be recovered,and the other testimony

you have given on these exhibits, take into consideration the effe¢t

of pressure maintenance or secondary recovery?

A No, sir, it does not.

Q Does the calculation take into consideration the economic
limits of oil production?

A No, it does not consider the effect of economic limits on

oil recovery.

Q@ Now, what effect would a pressure maintenance program have
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on this?

A It would tend to further minimize the difference in recocvery

between the 40 acre and 160 acre spacing patterns.

Q@ In your testimony so far you have referred to wells spaced
on 160 acre spacing as opposed to 40 acre spacing. For what reasoy
did you do this?

A Well, the purpose was to emphasize the lack of difference
between recovery on the 4O acre spacing as opposed to some wider
spacing, and alsoc to highlight the fact that the distance that
o0il must “travel from the limit of a drainage radius to a well bori
is immaterial as to the amount of recovery that may be attained at
a well, and also it follows that no matter how tortuous the path,
the oil must follow in a low spacing to get to the well bore it
will get there with no loss of ultimate recovery, or certainly very

little losse.

Q Your answer to that question then, and the calculations which

you have made, assume a continuous reservoir, do they not?

A Yes, sir. This material balance method, as in all other meth-

ods of evaluation in which gross reservoir properties are used, do%s

require the assumption of continuity within the reservoir.

Q Now, have you made a study and have you had experience witg
sands of similar characteristics to the sands found in the Bisti
Field in that connection?

A Yes, sir, In my personal experience I have observed a
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number ol reservoirs in which sands are ol generally simiiar
characteristic.

Q Now, you have heard the testimony in this case. In your
opinion is it a practical thing to attempt to correlate sand
continuity on the basis of the presence or absence of the showing
of continuity on core data and electric logs?

A No, sir. In my opinion unless you have pressure inter-

ference data or some similar type of data, it is extremely hazardowus

to assume that you have either continuity or lack of continuity.

Q In other words, you would have to have some performance
information to consider in connection with that?

A Yes, sir, with the one .exception in considering that
historically these fields in which we have variation in permeabilif
and variation in an apparent lack of continuity that the reservoir:
do perform as a homogeneous mass.

Q Now, what experience have you had that shows that?

A Well, the best example of that arose in the evaluétion of
a secondary recovery project in which Phillips was the operator
in the North Burbank Unit of northeastern Oklahoma.

Now, this reservoir, as in Bisti, is a solution gas drive
reservoir. The reservoir is an offshore bar deposit having
generally similar sand and fluid characteristics to the Bisti Fielc

In that study a series of injectivity profiles were run in

injection or input wells and compared with permeability profiles
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+trthe—same wells, and I the course ol these studies 1t was ob-

served that there was little or no correlation between the in-

jectivity profile and the permeability profile within the same wel
Q@ Is that shown on Exhibit No., 5-R?

(Marked Phillips? Exhibit 5-R,
-for identification.)

A Yes, it is. This is one of the number of permeability pro
files that were run on wells in which there was core data availabl]
This illustrates the lack of continuity of injection and the lack
of correlation between input rate in a given foot of sand as com-
pared to the permeability in that foot.

Q Well, did you have any experience in connection with this
particular pool which supported your contention that it was a homo
geneous reservoir?

A Yes, sir, I was employed as a reservoir engineer in this
North Burbank District of Phillips for a period of a year and a ha
I did not, however, participate in the actual running of these
injectivity profiles.

Q W?at facts, then, supported your contention in that pool
that it was the homogeneous reservoir, Mr. Lewis?

A Well, I would like to back off here»justva minute, if I
may, and further explein something about this peculiar performance
that was observed here in this lack of correlation between in-

Jjectivity profile and the permeability profile and state that in

Co

L
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view of this peculiar performance, our research department took a
sample of a core from this well and drilled horizontally through
this four and a half inch core sample and divided that cylinder
into three separate permeability plugs and tested the permeability
on those three small pieces and found that within that four and a
half inch section that the permeability varied in the order of
300%, so that naturally disturbed them very much and led to a furth
investigation to see if this was a peculiarity of that particular
four inch sample that they ran or whether it was more nearly charac
istic of the nature of permeability itself., And they took then

six inch by four and a half inch core section and divided that into
forty-eight separate permeability plugs and tested the permeability
on each of those forty-eight samples. The results of that detailed
more or less detailed, examination of this one small core sample

is shown, I believe, in Exhibit 6-R.

(Marked Phillipst Exhibit 6-R,
- for identification.)

Q What is the significance of the figures shown on Exhibit 6~
Mr., Lewis?

A Well, this exhibit, as I see it, illustrates that to take
a single core sample from a foot of formation is rather grossly
misleading and here we have within six inches a variation in per-
meability from nine-tenths of a millidarcy to twenty-eight milli-

darcies, I believe is the highest one shown in this series of

ter-
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forty-eight samples.

The conclusion then, from this, is that itt's somewhat pre-
sumptuous to assign permeability value to not simply the one foot
vertical distance that is commonly done, but to also assign that
same value to a length of 600 or 1300 feet or however far the dis-
tance may be between several wells.

So that a fallacy can arise from the use of the very small
sample that is given a reservoir by the one sample per foot
method.

Q Yet in spite of this wide variation in permeability, you
found in this particular feservoir, did you find that it operated
as a homogeneous reservoir?

A Yes, sir, this reservoir was a remarkable example of hcmo-
geneity despite the lzck of continuity in this projectivity profille.

High permeability, the fact that it did behave as a homo-
geneous unit, was illustrated by the fact that in the area of whidh
these wells are a pert, approximately ninety-nine and three-tenthsg
percent of the calculated fillup volume was required to be injected
before any inérease in oil was observed in the offset o0il pro-
ducing wells.,

Now, that fillup volume, incidently, was calculated on the
basis of all of the measureable permeable sand in the core sample,

Q@ Now, in your opinion is this situation similar to the

situation that you have found in the Bisti Pool?
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A Yes, sir. It is.
Q@ Are we to infer from what you have said that you do not

agree that there is a continuous sand body across the reservoir?

A That I do not agree there is a continuous sand body.

Q@ The fact that you heve shown there may be a discontinuity
of permeability, are we to infer it is not a continuous reservoir
then?

A lo, sir, I would not infer it is not a contiﬁuous reser-
voir because of the lack of continuity of permeability illustrated
in the several core samples or core information that has been
presented here and because of the fact that you can't correlate
specific elements within the gross sand interval, i£'s my belief
that as a result of this work that it is all you havé to prove to
establish that the reservoir will behave in a homogeneous manner,
that you do have continuity of the gross interval.

I think I might add that the gross, the existence of a gross
interval of continuity has been proven here, and certainly it
was our intention to prove that and further that continuity has be
indicated by the interference tests introduced in evidence here
despite this apparent lack of homogeneity and despite the fact
that you cantt take individual elements of the sand and correlate
them from weil to well.

Q Now, on the basis of your study of the Bisti and on your

experience in other areas, what are your conclusions then, Mr. Lewfis?
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A Well, 1T 1s my conclusion that The elfectlve continully
does exist within this reservoir and that one well therefore will
economically and efficiently drain 80 acres.

Q@ And is that your recommendation to the Commi;sion then?

A Yes, sir, it is.

Q@ Do you have anything further you want to add to this?

A Well, I believe that my thoughts in the matter are rather
well summed upAby a report on well spacing by the Research and
Coordinating Committee of‘the Interstate Oil Compact Commission,
made September 10, 1951 at é meeting of the Commission. I would
like to, if I may, quote several of the conclusions of that Com-
mittee which I believe fairly represents my thoughts on the matten

The first of these is that, and I quote, "While porosity and
permeability in most fields are known to be irfegular and to lack
apparent continuity, fluid flow perfofmances are much the same as
discontinuities did not exist. In either solution gas-waﬁer drive
or combination drive reservoirs,>the production of o0il is independ
within reasonable limits of well density. Where land lease contro
permit, new oil fields could be first develdped on wide spacing
patterns, final well density and other development and production
practices could then be determined in the light of geologic engine
ing and econcmic information development.™

Q@ Mr. Lewis, to go back in your tesﬁimony a ways to a point

I think we overlooked, you stated I believe that you did not take

L

I~
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Into consideration the eCOoNOmMic Time element im commectiom wWith
your caleculations, is that correct?

A The original statement as to the amount or the difference
in recovérable 0il as between 40 and 160 acre spacing did not
consider the economic time of depletion. I did, however, for the
purpose of illustration, assume that we might be forced in cohside
tion of economic rates of production, to abandon the reservoir
at somewhat higher pressure than we would under 40 acre developmen
and in that example I used a depletion pressure of 175 pounds.

From Exhibit B-ﬁo The recovery at that point, as I remember,
would have been 19.6% of the original oil in place, and the dif-
ference then in recoverable 0il would have been 1800 barrels on
80 acre spacing versus 40 acres spacing under those conditions and
the development cost of that oil, using the same well cost value
would be approximately $30.00 per barrel.

MR. KELLAHIN: rThat's all the questions we have. Thank
you, Mr. Lewis, |
MR. PORTER: Anyone else have a question of Mr. Lewis?

MI‘. seth.

By MR, SETH:
Q Mr. Lewis, in your calculations, they were of course made
on the assumption that it was a homogenevus: reservoir?

A Yes, sir,

153
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@ I conclude from your subsequent statements that 1T doesn'y

make any difference in these calculations whether it is homogeneéu
or not?

A No, sir, I don't believe, it certainly wasn't my intention
to convey that, |

Q@ I thought you testified that the performance would be,
you would expect the same performance where it was homogeﬁeous or
heterogeneous,.

A No, sir, my intention was to make it clear that reservoirs
behave as a homogeneous unit whether they appear to be heterogeneo
or discontinuous or not.

Q@ Then you speak of the performance then as the same whether
it is heterogeneous or homogeneous?

A 1In that sense, yes, sir.

Q@ Then you would in this particular case, I had a little
difficulty in following when you were testifying about the Oklahom
field, and in this field, in this particular field you would ignor
the facts if they be established that there are isolated areas in
the pool that would be productive of oil, in arriving at these
calculations?

A Well; sir, I don't know that we have gotten into the ques-
tion of isolated areas within the pool as yet.

Q@ Well, that was part of the heterogeneous nature of it, per

haps I am mistaken in my terms, if there are wide variations in

¥
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permeability which result In Isolated sand members, would you
ignore that situation in these calculations that you have made?

A Well, it is my contention that the wide permeability v#ria
tions do'not result in isolated --

Q (Interrupting) Then you haven®t considered that, is that
your answér? |

A (Continuing) -- areas.

Q éo I undersﬁand since you do not believe they occur, you
have not coﬁsidered them?

A My experience leads me to ignore them, yes.

Q@ Then you have ignored them, have you or haventt you?

A W¥Well, fundamentally this method -- this method dictates th?t

you must ignore isolated elements in the reservoir if these isolat#d

elements, in fact, exist. My experience, however, dictates that
there are no such things, generally there are no isolated elements
in the reéervoir.

Q@ Your answer is that you have ignored them as far as the
Bisti Pool is concerned?

MR, KELLAHIN: ‘I submit he has answered the question.

A I don;t believe, if I understand all this thing correctly,
I don't believe that I want to say that.,
| Q I'm not trying to lead you into anything. You said your
experiencés lead you to ignore it, but you would never answer my

question. If your experience would lead you to ignore it, did you
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or didn't you 1gnore ic?

A .Might I say thet I dontt recognize there are separate ele-
ments in this field. | |

Q@ They don't make any difference as far as the calculetions
are concerned? | A No, sir.

Q@ You have zlso ignored the time factor too, is that correct
I believe in response to Mr. Kellahin's question that the time of
recovery does not enter into this picﬁure as far as your calcula-
tions are concerned.

A No, sir, it does not. However, the last question that Mr.
Kellahin asked brought out that we did make a separate calculation
considering to some extent the difference in recovery that would
result from eccnomic timing.

Q@ Yes. Are you in the economics department of Shell 0il
Company? | A DNo, sir.

Q@ I didntt get your quelifications.

A I am nét with Shell. I might listen tc an offer. I am in
the production department.

Q@ You are in the producticn department?

A Yes.

Q You‘would precede your statement that you made an approach
to the economics of it, what is the new approach, is thzt the

proposition whether it is heterogeneous or homogeneous doesnt!t mak

)

any difference?
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K No, the approach is something Thalt I don¥t believe was Dbroi

[ERt

forth in the last hearing, that I have attempted to show mathematigal-

ly that there is no practical difference between the recovery on
whatever spacing you might choose to institute here,

Q@ And your study data took you into the core analysis and ths
type of data? A T didn?'t hear you.

Q Did your study of the field take you into.the matter of
core analysis, core data, or wasn't that necessary for, did you
ignore that also? |

A Tt is not necessary to the method that I go into detailed

examination of the core data, no, sir.

Q@ You didn't do it then, is that right, if it is not necessan

A T didn't do it in respect to this particular calculation
I made.

Q It doesn't enter into the material you presented to the
Commission today?

A It doesn't enter into the material balance method of cal-
culating oil in ﬁlace.

Q Does Phillips follow a method of sampling cores every foot
or every two feet, what is the practice?

A Every foot. One sample per foot generally.

Q@ Do you still follow that practice although you are inclined
to cast some doubt on it, is that correct?

A Yes, sir.

t

y7?
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MR. SETH: Thatts all. Thank you.
MR. PORTER: Mr, Malone,

By MR. MALONE:

Q Mr. Lewis, with reference to this North Burbank Pool in
Oklahoma, I understand that you find a marked similarity between
that pool and the pool under consideration here?

A A general similarity, yes.

Q On what spacing pattern is that pool developed?

A Ten acre,.

Q With reference to the experiments that were conducted by
your company on the core samples that resulted from your having
encountered quite an unusual condition, did it not?

A Yes, sir.

@ And because that condition was so unusual, you performed a
number of experiments which you would not normally have performed
in the course of the operation you were conducting?

A Yes, sir.

Q@ You concluded from those experiments, conducted in this un-
usual situation, that to all intents and purposes the Commission
in this case would be justified in disregarding permeability en-
tirely in the treatment of this reservoir, is that a correct con-
clusion?

A Well, I wouldn't want to go quite that far, not entirely

certainly, since we must have some permeability in order to be ablg
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TO produce oil.

Q And in determining the characteristics of the reservoir angd

the manner in which the greatest ultimate recovery can be obtained)

it will be appropriate for the Commission to give some consideratipn

to the permeability situation found to exist, will it not?

A Yes, sir,

Q@ In suggesting that a wide variation in permeability and a
great reduction in permeability may be ignored, is there any limit
to that? 1In other words, if we have a, let's say a fifty foot
section of extremely low permeabilities, d§ you mean that its effe
on the performance of the reservoir would be different than if it
was only ten feet?

A 1 dontt know that I understand exactly what the meaning
of your question is. Certainly a well with fifty feet of permeabil]
ity one-tenth millidarey is going to have some difference in flow
characteristics than one having ten feet of permeability of the

same permeability in forty feet as some other permeability.

ct

Q It is true that we spent quite a bit of money fracting wells

to improve the permeability even though it may be disregarded, isn
it?

A I don't know whether I want to go all the way along with
you or not. We did spend a lot of money fracting wells, that is
true.

MR, MALONE: Thank you.

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE., NEW MEXICO
3-6691 5-9546




160

MR. PORTER: Anyone else have a question of the witness?
Mr. Nutter.

By MR. NUTTER:

Q@ Mr. Lewis, this Exhibit 5-R, is this a portrayal of the
input rate and the permeability of this North Burbank Unit Well
No. 127W8 or it is a North Burbank Unit Well, isnt't it?

A These wells are in the same, they may notlbe the same well
I failed to check that particular point when I got these exhibits
together, They are in the same, I believe 90 to 120 acre area,
however.

Q Well, whether it is the same well or not, it is immaterial
This is the North Burbank Unit Well?

A Yes, sir. |

Q First of all, how did you determine the input rate per
foot in this well?

A We used a device, an instrument that has been developed by
Phillipd Research Dep#rtmento I don't know whether I can explain
exactly how that works or not or wheéher my research people would
want me to explain how it works, since I think that some features
of it are patentable, but it was, part of this study was intended
to give this injectivity profile instrument a marketable quality
and that®s part of what generated our interest in why the injecti-
vity profile didn't agree with the permeability profile.

Q Did you ever solve the reason why the bulk of the water
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that Tinds its way in the reservolr is opposite the zones of

low permeability?
A Ve believe we found the answer to it in the detailed core

study which is Exhibit 6-A which indicates that you don't have the
same permeability across four inch increment,that you cénft pre-
suppose that because the sample that you have at hand has.a per-
meability that itfs applicable to the next inch or the next foot
or the next 600 féet of formation away from this thing.

Q@ But a zone of measureable permeability such as from 2980
feet to 2985 which has reasonably high permeability and yet a
low injectivity, does this detailed analysis of small cores accouni
for something like that?

A Itt's our thought that it does, yes, sir.

Q Did you attempt to measure the permeability in a well
before you perforate that well?

A Do we attempt to?

Q Yes, sir. By logs or any such means,

A I don't believe we do ordinarily, no, sir. The permeabilit

data is not available until after the fact, so to speak.

Q Well, isn't a microlog an indication of permeability in
some cases? |

A In a general sort of ways.

Q You attempt to determine permeability where you have one

according to the law? A Yes.
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Q So if where you can have high permeability or high in-
jectivity and conversely a high rate of output on a producing well
in a zone with low permeability, you probably attempt to perforate
where high permeability is indicated, don®t you?

A We're just delighted to get any pérmeability, and we per-
forate anyﬁhing,geﬁerally anything that looks good either on these
micrologs or the other log characteristics which are not quite as

definitive as the microlog ise.

—f

Q I see. Was any section of this well on this exhibit stimuj
lated in any way to affeet the injectivity?

A No, the only treatment that ﬁas given the well, to the besL
of my knowledge, was a sﬁall slack period with perhaps a small
acid treatment to relieve any mud effects on the well bore itself.

Q None of this stimulation could have affected the reservoir
opposite the well bore?

A Not to a material degree, no, sir.

Q What was that last document that you read from which sum-
marized your thoughts on the subject?

A The report by the Research and Coordinating Committee of
the IOC Commission, made at their meeting of September 1Oth, 1951.

Q@ The first paragraph that you read, would you read that
again, please?

A "yhile porosity and permeability in most fields are known

to be irregular and to lack apparent continuity fluid flow performances
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are much the same as if discontinuities did not exist.™

Q Did the Research and Coordinating Committee attempt to
explain that phenomena?

A I don't know. I believe that there are several referenceg
throughout this thing to experiences in which heterogeneous reser-
voirshave performed as though they were homogeneous,

Q On your Exhibit 2-R where you show a verysmall difference
in the production of oil from a hundred sixty acre spaced well to
a forty acre spaced well, does that take into any account the time
that these infill wells may be drilled or Exhibit 3-R,is the time
in which the infilled wells are drilled considered at all?

A No, sir, I believe it would be immaterial.

Q@ It would be immaterial? A Yes, sir.

MR, NUTTER: Thank you.
MR. PORTER: Anyone else have a question of the witness?
MR. KELLAHIN: If nobody else does, I do.

RE-DIRECT EXAMINATION

By MR. KELLAHIN:

Q@ In response to the question by Mr. Malone as to whether you
disregarded permeability in yoﬁr calculation, actual performance as
demonstrated by interference is of more importance in your opinion
is that correct?

A Yes, sir, I think that is the critical evaluation of that.

Q@ We are not to infer from your testimony that vou would
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greatly disregard the factor of permeability in connection with
your testimony, are we?

A I don't believe that we can completely disregard it,

Q 'Would.it be correct to say that your testimony goes to
the effort to correlate permeability as between wells and across
the field rather than a recommendation that permeability be ignore

A Certainly I wouldn®t recommend that permeability be ignore
I think it's my intention ﬁhat it was to set forth that specific
intervals éf permeability need not be correlatable from well to
well in order to show continuity from well to well.

Q@ Were the exhibits which you have used in this testimony
prepared by you or under your directions and supervision?

A Yes, sir, they were.

MR. KELLAHIN: At this time we offer in evidence Phillips

Petroleum Companyts Exhibits 1-R through 6-R inclusive. .
MR. PORTER: Without objection these exhibits will be ad-
mitted. Does anyone else have a question of the witness?

RE~CROSS EXAMINATION

By MR, COOLEY:

Q Your material balance calculations assume throughout that
one well will drain 160 acres, do they not?

A They dont't assume, they are intended to prove that they
will develop or rather drain 160 acres.

Q They are intended to prove it? A Yes, sir,

1?
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Q By what manner? A Well -~

Q Can you sit down with a pencil and prove it will drain
160 acres?

A That is what I have done,mathematically proved that one
well will drain 160 acres.

Q@ I dont't understand from your figures how you can assume
that one well‘will drain 160 acres.

A It isn't an assumption any longer. As far as I'm concerne
it becomes a féct that according to the mathematics and»the
mechanical and physical principles involved, that one well will
drain 160 acres.

MR. COOLEY: Thatts all.

MR. PORTER: Does‘anyone else have a question of Mr. Lewi
The witness may be excﬁsed.

(Witness excused.)

MR. KELLAHIN: That's all we have, Mr., Porter. Thank you

MR, PORTER: 1Is thé;e any other Applicant in this case
that has testimony to present?

MR. BUSHNELL: H. D. Bushnell, attorney, representing
Amerada, co-Applicant. We have one witness and four exhibits
which we dontt have enough copies to pass out to all those who
might like a‘copyg and therefore, we would like to take a couple

of minutes to post them on the bulletin board.

MR, PORTER: Take a couple of minutes, we will take a

U
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five minute recess.
(Recess)
MR. PORTER: The meeting willl come to order, please. Mr,
Busnnell, will you proceed.
MR. BUSHNELL: Amerada has one witness to be sworn in.

(Witness sworn)
R. 8. CHRISTIE,
called as a witness, naving been first duly sworn, testified as
follows:
DIR#ECT EXAMINATION
B8Y MR. BUSHNELL:

@ Would you state your name and tne company by whom you arg

employed?
A R. 8. Christie, Amerada Petroleum Corporation.
Q And in wnat capacity are you employed?
A Petroleum engineer.
@ And you have testified before tnis Comnission on prior

nearings, is that right? A Yes, I have.

@ Mr. Christie, will you go up bto the blackboard and point
out Ameradats mxhibit 1i~R and state what it ourports to show.

A Hxhibit l-3 1s drawn to represent the development of a
oljO~acre section based on the statewide field rule, or statewide
rules. To be specific, that is 104~C. The dots represent the
welles 330 feet from tne corner of each quarter quarter section, if

we assumed that one well will drain only 40 acres. The stippled
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area represents that area which will not ve drained by this sort of]
development.

Q Now, how many acres 1s represented by the stippled area
ghowing undistributed area or acreage area?

A The undistributed area, assuming that one well will drain
only L0 acres, represent 280 acres.

Q@ So that means that 280 acres would be undeveloped or un-
disturbed? A Yes, sir.

Q Now, this plat, or Exhibit No. 1=-R, does not purport to
represent the development of any particular fileld, is that right?

A No, sir.

Q HNow, refer, lMr. Christie, to Ameradats Exhibit 2-R. Would
you state what that represents?

A Exhibit 2-R indicates the same thing except that the welljs
indicate that they are draining ratabvly as we would expect, of
coursge, in any well, so that in this case, we also have a stippled
area that represents essentially the same thing as in Exhibit 1-R.
I think actually it 1s about nine acres less.

Q Approximately nine acres less of the undisturbed area than
that repregented in Exhibit 1, is that correct?

A Yes, sir.

Q Now, Mr. Christie, do you conclude from these two exhibilt|s
that any well pattern that locates the wells as close as 330 feet
from the outside boundary line prevehts the full develovpment of the

pool unless each well drains in excess of L0 acres?
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A Yes, sir, I do.

Q Now, would you refer to Ameradatls Exhibit 3-R and state
what that purports to show?

A Exhibit 3-R 1s intended to show the drainage area of uni-
formly spaced wells on 80 acre spacing.

Q@ And that 1s on the assumption that those wells are located
on the center of each alternate LjO-acre tract, is that correct?

A Yesg, sir.

Q@ Now, how many acres 1s represented in the stippled area
which purports to be the undisturbed area?

A The total undisturbed area? On'Exhibit 3-R it is 57.9
acres.

Q And how does the size of that undisturbed area of 57.9
acres, as shown on Ameradatls exhnlibit, compare with the size of the
undisturbed area assumingra L10-acre well development pattern, and
that such LO-acre wells were located in the center of each lLO-acre
drilling unit?

A It Qould be exactly the same. In other words, if you
drilled the section up on a lj0-acre basis with the wells located in
the center of the l10's, you would have an undisturbed area of 57.9
acre s. |

Q Now, Mr. Christie, refer to Ameradats Exhibit L~-R and
point it out and explain what that purports t§ show.

A Exhibit L-R simply shows the development of a section

with the wells located similiarly as in Exhibit 3-R and showing the
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units running north and south.

Q@ And such wells are located in the center of the alternatd
LO-acre tract?

A Yes, sir. And in thls case we would have no undisturbed
area.,

Q Now, 1s it your conclusion from these four exhibits that
if a well will drain 80 acres, the infill wells are unnecessary to
develop such a pool?

A It is my conclusion, yes, sir.

Q Were these four exhibits prepared by you or by some one
under your supervision? A Yes, sir.

Q@ HNow, lMr. Christie, if you will return to your chair,
please, Are you acquainted with the provisions of this Commissionf
Order R 106, dated October 9, 19572

A Yes, sir,.

@ Is it your understanding that the effect of this order
i1s to authorize the location of wells in the Bisti Pool as close as
330 feet from the boundary line of each lj0-acre drilling unit?

A The order would permit that, yes, sir.

& Is there any findings in this particular order that a
well completed in this Pool will effectively and efficiently drain
any number of acres? A No, I believe not.

Q@ Assuming that a well completed in this Pool will effec-
tively and efficlently and economically drain 80 acres or more, in

your opinion, will development on an 80-acre well spacing pattern
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drain this pool just as adequately as development on the basis of
a Lj0-acre well péttern development?

A Yes, I doo

Q@ You have heard the testimony and reviewed the exhibits
presented at this hearing by the applicant today, is that correct?

A Yes, sir.

Q@ Based on that evidence and testimony, in your opinion,
can the Bisti Pool be adequately developed on the basis of an 80-
acre well pattern? A Yes, sir.

Q Do you wish to state anything else or make any other con-
clusions, Mr. Christie?

A Well, i1t is not my intention to suggest that the state-
wide rules be changed. I think they are perfectly adequate to de-
velop any oil field we have, and I think the spacing is probably
immaterial since one well will drain, as has been testified, ag
much as 160 acres, so that the spacing is not material, and the ad-
vantage of having the flexibility of a 330, I think is proper also.
What I probably intend to show<here 1s that the Commisslon itself
apparently realizes or recognizes the fact that, by their own order
one well will drain more than O acres in this field,or any other
field for that matter.

Q@ Now, is 1t your opinion that one well will drain a mini-
mum of 80 acres in the Bisti Pool? A Yes.

Q And 1s that the opinion upon which you have now reached

the conclusion that this Bisti Pool can be adequately developed on

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE. NEwW MEXICO
3-6691 5.9546




17l

the basis of an 80-acre pattern development?
A Yes, sir. There has been quite a bit, if I may add --

There has been quite a biﬁ of discussion on how much one well, or
what area one well will drain, and I have a report here that I woul
like to submit to the Commilission, if they would like to have it. Ij
would like to read from that report the following exerpt which is
very short. This is a report by W. 0. Keller and F. H. Calloway.
It is titled, "Critical Analysis of the Effect of Well Density on

the Recovery Efficiency,"

and they have found by their experiments
and by their work that a hundred and sixty acre spacing, the re-
covery based on the percent of original oil removed would be only
16.2 percent or would be only 16.2 percent. Now, on an 80-acre
basis, the recovery of the percent of the original oil in place
would be 16.3 percent. In other words, they found that there is
only one-tenth of a percent difference between recovery on an 80~
acre and 160-acre tract, and they have continued that on to two and
a half acres where they get only 16,93 percent recovery on a two
and a half acre basis, and if the Commisslon would like to have a
copy of that, I will suomit it for the record.

MR. BUSHNELL: I suppose that should be shown as Ameradat
Exhibit 5-R, then. I believe that is all I have.

MR. PORTER: Does anyone have a question of Mr. Christie?

MR. SETH: On your Exhibit 2, if the Commission should
require that the well be drilled in the center‘of a ljO-acre tract,

would you have any estimate as to --

S
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A T gave that, Mr. Seth, I believe, It would be exactly

the same as an 80-acre basis or 57.9 acres.

MR, PORTER: Does anyone else have a question? The wit-
ness may be excused.
(Witness excused.)
.MRO PORTER: Mr. Bushn&ll, would you like to move the
admission of your exhibits?
MR. BUSHNELL: Yes, I move that Amerada's Exhibits 1-R

through 5-R be a part of this record.
MR. PORTER: 1Is there objection to Ameradats Exhibits?
They will be admitted.

Are there any other of the applicants in the case that would

like to present testimony?

MRe WHITE: At this time Sunray would like to incorporate
by reference the statement made by John Woodward in the considera-
tion of the o0il allowable for the Month of December as the state-
ment was given November 14, 1957,

MR. CAMPBELL: Would you mind restating that, Mr., White,
incorporate by reference the statement of John Woodward in consi-
deration of the oil allowable for the month of December?

MR, MALONE: Was he under oath?

MR. WHITE: He was under oath,

MR, COOLEY: What is the significance?

MR, MALONE: I object to it, if the Commission please.
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I don't know what the statute says, but apparently it has no rela-
tion to this hearing. I am sure there are parties who are inter-
ested in this hearing who were not present at the time he testi-
fied, If there is anything Mr. Woodward could testify to that
would be pertinent to this case, he should be presented as a wit-
ness so that he would be cross examined by the interested parties,

MRs WHITE; If the Commission please, we think it is very
significant as to the economics involved in this hearing, the
question of a person being required to go through the cost and
expense of drilling on a 40-acre tract in consideration of the
probable market demand that might be available to hime Mr, Wood-
ward brought out very clearly that the filling of the pipeline
will take until about the middle of February. It is an artificial
false market, and also he further stated that it would take more
than a crystal ball to even estimate what the market demand on the
West Coast might be for New Mexico crude oil. He also brought
out that --

MR, SETH: If the Commission please, 1 believe counsel is
virtually stating the contents of the statement, and I think it
should be in or out.

MR, WHITE: Mr. Cooley asked what the significance was,

I would like to state what material parts of the statement might
be --

MR. PORTER: Just one moment, Mr. White.
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MR. WHITE: And I might state that as far as Mr. Malone's

objection is concerned, there were some twelve representatives of
Shell and about four or five representatives of Gulf present at
this hearing, It certainly has material bearing on economics in
this case. Mr. Malone was present and also Mr. Seth.

MR. MALONE: Can you assure me that I was in the room
when the testimony occurred?

MR. PORTER: The Commission rules that the counsel's motion
for the incorporation of Mr. Woodward's testimony and statement
into the record is overruled or denied.

MR, CAMPBELL: May I inquire the basis for that? 1Is it
because it is immaterial?

MR, MURRAY: Mr, Campbell, I think we have considered some
of the testimony Mr. Woodward gave as pertinent to this case, but
his entire statement is not to be considered in this case, and
if counsel wants to develop similar information insofar as being
pertinent in this case, that's his opinion.

MR, WHITE: Can I renew my request to incorporate the
record as it appears on Page 39 through 42, -

MR, SETH: If the Commission please, we know it is clearly
hearsay, because he is not here to be cross examined, but it is
simply that, instead of incorporating these statements in other
cases, where some of the parties were present and some weren't,

and considering them as part of the record in this case as if
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given under oath here, there is no opportunity for cross examina-
tion, and it is hearsay.

MR. WHITE: Mr., Seth representing Gulf and Ross Malone
representing Shell or vice versa are in a position to raise the
point, but it is inadequate, that they weren't present, but they
were in fact present at the hearing, and I believe the rules permit
the admission of statements. They have been read all the time in

these hearings, telegrams, and otherwise.

MR, MALONE: We would renew our objection to this further
offer, and we would like to point out in connection with it, that
counsel says that he wants to put in Mr., Woodward's evaluations
of the California market situation., Now, if we had had any idea
that that was going to become pertinent in this case, we certainly
would have cross examined Mr. Woodward to see if he is an expert
and able to téstify in the California market situation., We were
sitting out in the audience waiting for another hearing to come
up, and having no interest on his testimony at that time, we, of
course, did not cross examine him at that time.

Te permit testimony to be introduced when the witness is
not available for cross examination is contrary to any principal
of either administrative or judicial hearings that I know of,

MR. PORTER: The Commission's ruling denying your motion
extends to all of his statement.

MR, WHITE: In view of the Commission's ruling, I will
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request that the Commission take administrative notice of its
records and particularly the statement made by Mr. Woodward on
Page 39 through 42. That's the testimony in consideration of
allowables for December, 1957.

MR, PORTER: The Commission will do so.

MR, WHITE: Thank you.

MR. MALONE: What was the ruling, please?

MR. PORTER: The Commission will take notice --

MR., COOLEY: Take administrative notice of its own recordsg

MR. MALONE: I don't want to labor this point, but the
Supreme Court of New Mexico has held that for a Commission to take
into consideration, in deciding a case, material which was not
presented in the hearing and to which no opportunity was afforded
for cross examination, is reversible error, and 1 hate to see
the Commission put in the record the fact that it is going to do
something that the Supreme Court of New Mexico has held improper,

MR, SETH: If the Commission please, this might simplify
the question. We have no objection if Mr, Woodward would like to
write the Commission a statement, a letter, and the Commission
give the letter consideration and give consideration to the state-
ment given in this matter. Our objection is considering it as
part of the testimony., The Commission as you all know received
statements, and we have no objection to that. If Mr. Woodward

wants to write a statement with the same material, thatts all
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right with us.

MR, MURRAY: That is the light in which we were going to
consider it

MR, SETH: Mr. White is asking it be included as part of

the testimony and as part of the sworn testimony.
MR, WHITE: As a mere statement of Mr. Woodward, that's
all we care about it.

MR. SETH: I don't think there is any probability it can,
as far as I can see, We don't know whether Mr., Woodward wants
this in or not. Maybe he doesn't, but if he is prepared to write
a letter on it, we have no objection.

MR. McGOWAN: If the Commission please, in taking adminis-
trative notice of your records, and you are not making it a part
of the record in this case, the only way there is any objection,
or any objection can be made, is if you made a decision on taking
administrative notice on facts clearly outside the case. You have
to take administrative notice of your own regulations and records,
and that's all it amounts to.

MR. PORTER: The Commission will stand on the ruling.

I believe that I requested the other applicants in this case to
come forward with, testimony, if they had sonie to present at this
hearing, and nobody took advantage of it.

If there is nothing else at this time, the hearing will

recess until nine o'clock tomorrow.
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MORNING SESSION

Friday, December 20, 1957

MR. PORTER: The meeting will come to order, please. At
this time we will continue with Case 1308,

MR, WHITE: May the record show that I'm also appearing
on behalf of The Texas Company at this time? |

MR, ?ORTER: Mr. L; C. White, appearing on behalf of
The Texas Company.

MR. COOLEY: Mr. Commissioner, at this time I would like
to move the Commission to reconsider its ruling of yesterday on the
question of whether the Commission will take administrative notice
or judicial notice of previous separate cases heard by this Com-
mission. I believe I found the rule of law to be that the Commis-
sion can not take judicial notice of records in another and differ4
ent case.

MR. PORTER: Mr. Cooley, you refer to the Commissionfs
action of yesterday in taking administrative notice of Mr. Wbéd-
wardt!s statement in the previous case?

| MR, COOLEY: Yes, sir.

MR, PORTER: The Commission hereby reverses that ruling.
We will not take administrative notice of Mr., Woodward?!s statement.
Mr. Seth. |

MR. SETH: If the Commission please, we would like to

start Shell's case in opposition to Sunrayt's application for the

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE. NEW MEgXico
3-6691 5.9546




174

change in the statewide rules. 1 would like To enter the ap-
pearance of Mr. Leslie Kell with Shell 0il Company, and Oliver Seth
as attorneys. We would like to call as our two witnesses Mr.
Methven and Mr. Lindsay who have both previously testified before
the Commission.,

MR. PORTER: Will the witnesses stand, please, to be swor

(Witnesses sworn.)
MR, SETH: Would you take the stand, Mr. Lindsay?

DONALD R. LINDSAY

called as a witness, having been first duly sworn, testified as

follows:

DIRECT EXAMINATION

By MR, SETH:

Q@ Would you state your name, please, Mr, Lindsay, and your
positionrwith Shell 0il Company?

A Donald R. Lindsay, I'm an exploitation engineer with the
Shell 0il Company. I would iike to mention that my specialty in
that classification has been production geclogy. I think I failed
to say that at the first hearing.

Q You are the same Mr. Lindsay who testified at the original
hearing in this case? A I am.

Q Would you please go to Shellts Exhibit 1-R and make your

preliminary observations?
' (Marked Shell®s Exhibit 1-R,

¥ aal de g 02 ok 2 oo )
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A Shell?s Exhibit 1-R is a structure contour map of the

Bisti Field, and it is a different one than we presented at the
first hearing in that it covers the entire field instead of just
a portion of it, and it hes been contoured on Marker GC which is
the highest producing oil productive sand in the field rather than
on Marker GA as the previous map.

On this map we have in red lines section lines for new
sections which we have constructed for this hearing. In the
northwest part of the field are sections GH and IJ, in the centrall
portion of the field are sections KL, N, and CP. Farther
to the southeast is Section QR and in the southeastern portion
of the field are sections ST and UV.

We have left on this map, or have shown on this map, section

lines AB, CD and EF, which were presented at the first hearing, anfi

we have left them on this map so their locations can be noted.,
As in the previous case we still maintain that this is a strati-
graphic type trap and that structure is not the most critical
factor as far as oil accumulation goes, but it does seem to be a
factor in the southeastern part of the field in the upstructure
portion of the field where there is gas produced.

We have not changed our views on the fact that there have beel
gas wells completed downstructure from oil wells with no structural
explanation for this, I refer to Shell Government 21-22A in

Section 22, 25 North, 11 West which was completed as a gas well
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at a structural elevation at Marker GU ol 1505 Ieet above sea
level.

There are a number of oil wells to the west and upstructure
from this well which are completed in the same zone and which are
0il wells. I won't take the time now to enumerate all of them,
but will do so if requested. I refer also to Shell Carscon 32-20 i
Section 20, 25 North, 11 West which has also been completed down-
structure in the same sands and with no structural reason for this
well to be down structure from oil wells., To summarize our views
on this, we think these wells which have been completed since the
last hearing tend to strengthen our belief that this field does
not contain one simple gas cap but a number of gas producing sands
which are isolated from upstructure oil-bearing sands.

Q Have you constructed a petrophysical chart based on
additional data?

(Marked Shell®s Exhibit 2-R,
for identification.)

A TYes, Shell Exhibit 2~R is a petrophysical chart of data
from Shell Government 24-164 located in Section 26, 25 North, 11
West,
Q Would you point that out on the map, please?
A On the map I have circled that location in fed.
This well has been drilled and cored since the last hearin

and I present here data from this well., On it we have traced the
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electric log, the SP and resistivity curves, we show the well depths

every fifty feet, and we show again with a solid bar the interval
I have interpreted as supposing positive microlog separation.
As in the other charts prepared for the last hearing, we havel

traced on this chart a porosity profile with all values greater

than ten percent porosity shaded in green and a permeability profille

with all values greater than one millidarcy shaded in red. We
also show on this chart several well depths indicated which will
point out the positions of core samples which will be presented
forthcominge.

The permeability scale, as on the previous charts, is a
logarithmic scale and has no zero point, and as on the other chart
the point one or one-tenth millidarcy column includes all values
which were one~tenth millidarcy or less. A number of these measur
zero permeability core analysis in the lap, and to indicate those
which do I have written a zero beside each value in the oh point

one column which is actually a zero value.

Q Why 1s this chart significant? Would you summarzie, pleasp?

A It is significant, in the first place it confirms our pre-~
vious evidence that there is good correlation between microlog
separation and core analysis values.

Q@ Would you point out that correlation between the permeabil
ity and the microlog separation in several examples?

A There are several intervals of microlog separation in the
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GC sands, and opposite those are generally concentrated the

highest values of permeability and porosity. The GC has the best

T

reservoir characteristics, in this particular well it has permeable!
up to forty-four millidarcies and porosities up to sixteen percent)

The GC has a short microlog pay interval, GD corrected, and
that shows high porosity, but the permeabilities here are all less
than one millidarcy, but they are higher than intervening intervals.

I want to mention, in addition to these intervening intervals,
that approximately sixty percent of the gross interval core here
measured zero permeability. In this well, the GE sands in the
lowest part of the section are not productive at this location,
but they are elsewhere in the field.

Q Are there areas of zero permeability lying between sections
showing microlog separation there?

A Yes, there are. There are several intervals of zero
permeability between the two microlog pay intervals in the GC
sand, and I think particularly significant is the fact that they
are a couple of feet within the GC microlog interval showing zero
permeability. In other words, we have an interval which shows
microlog separation and does not show correspondingly high per-
meability.

But this occurs in each case opposite a deflection in the SP
curve on the electric log, and I think that these deflections are

significant in their correlation with core analysis, and I believe
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tThat Irom CH1S8 chart and 1Trom cores whilcCh we wWlll See 1n a moment,

that they represent interbedded shales and silt stones that are
nonproductive and are nonpermeable and are effective barriers to
intercommunication between the underlying and overlying sands.

Q And you have an effective horizontal separation between
these microlog areas there, is that right?

A 1 believe so.

Q@ Are there any further comments on Exhibit 2-R?

A I think those are the main points I 'wish to mention,

Q Do you have photos of the core from this well?

A Yes, Shellt's Exhibit 3-R is a set of photographs of the co
from Government Zh;lé-Ae

(Marked Shell®s Exhibit 3-]
for identification.)

MR, CAMPBELL: What was that well again, the same well?

A The same well. |

Q@ Would you describe the preparation of these cores, how
these cores were handled?

A Yes, the photographs of the cores from 24-16-A were pre-
pared in the same manner as the core graph of an interval from 33-7
which we presented in the first hearing. The core was cut down
the middle through its entire length, and one-half of that core
was mounted and photographed and the other half was sampled every

foot for core analysis and for exhibits for this hearing. So

'e s

LA

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL lLAW REPORTERS
ALBUQUERQUE, NEW MEXIiCO
3-6691 5-9546




180

That the exhibits which we will have will not actually be the
photographed piece, but its other half, its better half., In this
photograph the top of the photograph down to a depth of 4943.

Q Which way does it run on the photographs?

A Well, the top is in the upper left, the well was commenced
coring aﬁ 4914 to total depth and the upper left of the first photq
graph is the top of the core and it runs down and then across each
page as this comes in order in this exhibit.,

The uppermost portion of the core from the top to a depth of
4943 which is near the bottom of the second photograph, includes
the interval in the GC to GD group of interbedded sand stones,
silt stones and shales.

Q Can you refer to Exhibit 2-R and show us where that is,
please?

A‘ From the top to the portion of the petrophysical chart
labeled GD. The GD group extends from 4943 to a depth of L4992, ang
the GE.

Q Show us the top of that again.

A (Witness complies.)

Q From that point to --

A (Indicating.)

Q Thank you.

A Below that are the GE and lower sands and shales, they are

not very sandy in this well. Mostly shales and silt stone, This

f=br
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well 18 located apbout two and a hall miles east and slightly norch
of Shell Carson Unit No. 1 which is the nearest cored well by the
Shell 0il Company for which evidence was presented at the last
hearing.

It lies about a mile north of the depositional trend of the
Gallup sands from Carson Unit 1. So it therefore represents a
more northerly sampling of the field than the previous two cores
presented as exhibits.

Q Would you point out any significant portions of this
exhibit?

A Well, viewing as a whole, it appears to be, to have the
same, the same general characteristics of sedimentation as the
previous examples. It has extremely irregular bedding, the sands
in this core are very intricately bedded with shales and silt

stones, and you can see countless discontinuities on a very small

scale, generally for a sand reservoir I would say it is remarkably het-

erogeneous, - Ilhe porosity and permeability on the petrophysical
chart were samples measuﬁed every foot, but I think that if you
measure them every fraction of an inch you would get great differ-
ences, so these can only be used as general average values through:
out a particular interval.

I think that this set of photographs tends to confirm that

the cores which we presented at the last hearing from Carson Unit

1 in 33-24 were representative and characteristic of this formation.
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On these photographs there are red arrows which indicate the core
samples or the intervals of core samples which will be presented
as exhibits.

Q Anything further on those photos?

A T think not at the moment,

Q Do you have the core samples? A Yes,

Q@ Mr. Lindsay, you have presented the core samples which are
Exhibits 4-R A through H? A Yes.

(Marked Shellts Exhibits L4-R A
through H, for identification.)

Q@ Would you proceed with these and indicate their significan
and their general location and depth? What well are these from?

A These cores are from Shell Government 24-16A, the same
well for which the petrophysical characteristics are shown on
Exhibit 2-R. I would like to refer to this chart as I describe
just briefly the appearance of each of the cores.

The uppermost core sample is from a depth of 4917 feet, I
will give these to the nearest foot. That is in the uppermost
microlog interval of the GC sands. Itts a fine grain calcarsous
silty sand stone and this foot of core‘measured 1.3 millidarcies,
but again I think you would have wide variation within that foot.

Referring both to the core sample and the photograph, we again
have these little irregular streaks, pods of more friable sand,

which I think were caused by marine organism, some of a burrowing

A
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nature which probably leIT burrows and borings 1n the Sediments
and which were later filled with other sand. These generally are
of a more permeable nature than the surrounding rock, but I dontt
think they are very effective as far as communication because |
generally the walls of each of these little borings are lined with
silt, probably deposited during, while the organisms were in actioh.
The second core at a depth of 4925 is from --

Q (Interrupting) That is Exhibit 4~R-B?

A 4-R-B is from an interval between, two intervals of micro-
log pay in the GC sand group. This is a silt stone of zero per-
meability, and it also shows extensive reworking by marine organism

and contains many isolated little sand streaks which are apparentl

Ky

not effective to communication because of the fact that we were noF
able to obtain any permeability in this core in lab measurements
at all.

The next sample, 4-R-C, from the depth of 4933 feet, and that
is in the longest microlog pay interval in this well in the GC
sands, and this consists of very closely interbedded sands, silt
stones and shales. This sample measured - 10.7 millidarcies, but
I think that if you were to get an independent core analysis per-
meability measurement of a streak of sand by itself, if you could
do so, you would probably get a much higher permeability. The
permeabilities are in this interval extended up to 44 millidarcies)}

The next sample, 4~R-D from a depth of 4939 isnft this same
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microlog interval, but Ifrom a lower sand which 1s separated ITom
the previous one by a number of shale breaks, this is from a six
inch sand body from which particularly on the photographs the evi-
dence of these borings by marine organisms is particularly in evi-
dence. This particular sample measured 6.2 millidarcies, but it ij
adjacent to more permeable sands.

The fifth sample, 4-R-E from a depth of 4952 is from a very
irregularly bedded shale and silt stone interval which lies betweel
the microlog permeability intervals in the GC and the GD sand
groups, ana this also measured zero permeability, and I think that
this is from an extensive section that separates and isolates the

GC and GD sands in this well,

The next sample, 4-R-F, from a depth of 4974 is from the micr$-

loz pay interval in the lower part of the GD interval. It is very

fine-grined silty calcareous sand which showed a permeability in

this foot of 0.3 millidarcies, and again if evidence of reworking 1

present and on the top of the core where the core was broken is a
fossil.

Q@ Will you point it out, please?

A Yes. Which is a fragment of some mollusk which I think
might very well be a bottom dwelling organism and may possibly
have been one of the organisms which caused, of the species which
caused all this reworking.

The next sample, 4-R-G, the depth of 4991 occurs just above
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Marker GE in this well and 1s a shale with streaks of silt stone

and non-interconnecting very fine grain sand streaks of zero per-
meability, and the lowest sample 4-R-H from a depth of five thousa
and three is a slightly more sandy sample, but it is also a pre=

dominantly silt stone and shale, and also measured zero permeabili

Q Do you have any comments now on any relationship of the ch
to these cores? Before that, I believe you testified that loca-
tion of these particular samples is shown on the core photographs
by some red markers, is that correct?

A Correct.

Q So we can relate the other half of these particular sample
to particular points in the photograph?

A Yes, the arrows in each case point to the top of the
interval from which the sample is taken. I would summarize from
this that inasmuch as we have cored a well some distance away
from previously cored wells and found the same nature of sedimenta
tion, that this core has not changed our ideas regarding the
nature of the Gallup sands in the Bisti Field, that it is very
heterogeneous reservoir, and that I don't think that any further
development will modify our ideas regarding the reservoir.

Q@ Have you prepared some cross sections as indicated on
Exhibit 1-R? Would you go to those, please?

A Quite a few. I have already indicated the locations of

these sections, In the previous hearing we didn®t have any sectio
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through the southeastern portion of the field, and so I have pre-
pared two cross sections in that area, .cross section ST which is
Shell Exhibit 5-R, which is along the trend of the sands.

(Marked Shell®s Exhibit 5-R,
for identification.)

Q@ Would you point it out to its full extent, please?

A It starts in Section 24, of 25 North, 11 West and extends
southeast to Section 34 in 25 North, 10 West. In Section UV which
is Shell Exhibit 6-R, is constructed across that section in a
southwest-northeast direction. That is entirely within Sections
33 and 34 of 25 North, 10 West.

(Marked Shell®*s Exhibit 6-R,
for identification.)

Q Would you discuss those two sections and point them out,
please? ST is Exhibit 5-R and UV is 6-R?

A That is correct, 8T is this long section which goes
through a number of wells to save time I won't name them all, but
the most northwesterly well is Gulf Carson h.and at the south-
eastern end is Monsanto Blanch l. I have used a similar approach
in interpreting pay intervals in these wells and in interpreting
their communication or lack of communication.

I have shown on each well a black bar which represents the

interval of positive microlog separation. Now, as I pointed out

on the petrophysical chart, there may be areas of positive microlog

separation which include very thin interbsdded—shales—of—gero——
N
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permeability and break these intervals into thinty imtervedded
sands and shales, so I have used the SP curve in conjunction with
the microlog in interpreting the position of the pay sands.

As before, we dontt maintain that all production comes from
only these pay intervais as indicated sections, but these are the

best sands, the sands of considerably higher permeability than any

of the sands which do not show microlog separation. I have indicated

these best sands with this stippled pattern on each cross section,
In this Section ST there is pay in both the GC and upper GE

sand intervals almost all the way along the section. This, of
course, would show the most continuity inasmuch as it is constructes
along the depositional grain of the sands.

This does not necessarily mean, though, that where two wells
are shown as connected with pay that there is actually effective
communication between these wells. I mention that now, but I will
show more evidence for it a little léter° The most striking situas
tion on this well I think is the Skelly Lockhart No, 2 which is ths
third from the right on the section. This well was drilled or com;
pleted in September, 1957, it is a 40 acre lease line offset to
Monsanto Frank 1 which was completed in July, %57.

The well to the northwest of Lockhart 3 is Skelly Lockhart 2
which was completed in October, 57, and I want to point out the
greatly increased pay interval picked up in this well, Lockhart 2,

of which three sands do not reach either of the other wells.

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE. NEwW MEXiCco
3-6691 5-9546




188

This, to me, 1Is a very surprising thing, particularly Tor a Ilongi-
tudinal section. There are two sand intervals in the GC and one if
the GD which do not show microlog pay in either of the adjacent

wells on this section.

This Skelly Lockhart 2 is the tiein well for our southwest-
northeast cross section UV. The wells on this section are Skelly
Lockhart 1, Skelly Lockhart 2 and Monsanto Atlas 2. In the middle
well, Lockhart 2 again penetrates a much greater pay interval than
either of the adjacent wells, I guess Skelly has real good geologi
because I would not have been able to predict from the adjacent
wells what we would find in this well, and I think it is very sur-
prising that we find a much thicker pay interval than in either
of the adjacent wells.

On this section you have, we can see that the uppermost micro-
log pay sand interval in Lockhart 2.

Q@ Would you point it out, 2%

A Which was not penetrated by Skelly Lockhart 3 or Monsanto
Frank 1 was penetrated by Skelly Lockhart 1 and Monsanto Atlas 2,
but the lowest pay interval in the GC group is not penetrated by
an adjacent well on either section, including one 4O acre offset,

To me this is strong evidence that that sand would not have
been drained had not this well been drilled in this particular lo-
cation. Again, the lowest GD sand for which there is microlog sepq

tion in Skelly Lockhart 2 does not show microlog separation in

sts
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either of the surrounding four wells. I reach The same conclusion
for that sand.

I would like to show next, in conjunction with these sections,
Shell Exhibit 7-R, which is a true scale section of a portion of
cross section ST. The wells on this true scale section are from

left to right, Skelly Lockhart 3 and Skelly Lockhart 2 and Monsantq

7

Frank 1. The first sections that I referred to, Exhibits 5-R and §-R

are constructed with a ten-fold vertical exaggeration, in order to

show the data it is necessary to show, and not have the section

unduly large. The scale on the full-sized exhibit is to a horizontal

scale of one inch to two hundred feet and a vertical scale of one
inch to twenty feet.

(Marked Shellts Exhibit 7-R,

for identification.)

Exhibit 7-R, the portion of cross section ST is to both a

horizontal and vertical scale of one inch to twenty feet. I
constructed this merely to point out that these other sections givg{
a rather distorted view as far as distance between wells go. They
look like they are real close together, but this Exhibit 7-R shows
their true relationship in distance. So you can see on this sec-
tion the distance between a 4O acre location from its offsetting
well, Skelly Lockhart 2 and Monsanto Frank 1, and the distance
between Lockhart 3 and Lockhart 2 represents the distance between

two diagonal 80 acre wells.

I think this gives us a better idea of the distances over

W
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which we are correlating these very thin stringers of sand.
Q@ You have an additional cross section, Mr. Lindsay?

(Marked Shellts Exhibit 8-R,
for identification.)

A Yes, cross section QR is Shell Exhibit 8-R. Section
QR is the next cross section to the north we have of Sections ST
and UV, and it runs in a southwest-northeast direction through
this portion of the field.

In this section we can again see evidence of very rapid sedi-
mentary variations in all intervals, the uppermost GC sands, GD
sands, and also down in the lower sand group, the GF sands on this
section.

This section extends from Shell Carson Unit 34-19 on the left
to Shell Government 23-16 A on the right. Shell Carson Unit 32-20
picked up the best sand development in the GC sand group. And of
these, the uppermost three pinches out before it reaches either
adjacent well, and the lowermost, well, all the interval thins
out before it gets to either adjacent well, and even more striking
is the upper GD sand which shows no microlog separation in either
of the adjacent wells.

Between Shell Carson Unit 41-20 and Shell Government 24-16 A
there are very rapid sedimentary changes. It may appear that the
wells are not in communication with each other at all.

T would like to amend this section at this time to indicate
that the lowest portion of the upper GC sand in Shell Carson Unit

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL L_LAW REPORTERS
ALBUQUERQUE. NEW MEXiCO
3-6691 5-9546




191

LI-20 may connect with the uppermost portion oI the upper GC sand
in Government 24-16 A, That may be a more preferable interpreta-
tion., But even if they do, they are not in exactly the same
stratigraphic interval, and it is my opinion there might be very
poor communication between those sands.

Q@ Is there a gas well on this section?

A Yes. Shell Carson Unit 32-20, the third from the left, was
completed as a gas well, the initial production on October, '57 wa$
three barrels of load oil and 1250 MCF per day gas. Production
since then has indicated that it is a dry gas well. This well is
situated downstructure from Shell Carson Unit 23-20 and Shell
Carson Unit 34-19. These are o0il wells, I believe. that 23-20
has a higher than average gas-oil ratio. I donft believe that
34-19 does. These are in communication as showﬁ on this section
through the GC sand.

Now, thatts an enigma that we would have oil wells upstructurd
in communicatién with gas wells, and this is very significant to
me in that even where I can show communication there may be dis-
continuities between those wells that we know nothing about until
we drill there. I think this is a genuine anomaly and I cantt
explain it structurally.

One final thing, I would like to point out, is the lowest
GD sand in Shell Government 24-16 A which was not penetrated by

the, I believe in the adjacent 4O acre well, Shell Government 26-13

Ao
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—Giving additional evidence there 15 discontinuities between 40
acre wells., I show pay in the lower GD sands, they should not be
considered as pay inasmuch as they are water bearing.

Q@ Would you go to KL, Exhibit 9, and point out where KL is
on the structure map?

(Marked Shellts Exhibit 9-R,
for identification.)

A T would like to refer next to Section KL, MN and OP which
are situated close to each other and near our previous Section AB
and CD. Section KL, which is a Shell Exhibit 9-R, is a west to
east section extending from Section 7 to Section 10, 25 North,

12 West. Section MN is a south to north section within Sections
15 and 10 in the same township and range, and Section OP is another
east-west section, cross section, extending from Section 9 to 11
in the same township and range.

On Section KL, the west-east section, there are three Sunray
Mid-Continent wells on the left side, Federal C-18, C-16 and C-14
which are spaced at 80 acre locations, and on the right side are
five Shell wells extending from Shell Government 12-9, sorry,
correction, four Shell wells and a Southern Union well which are at
4O acre locations in the line of the section.

The best sand development is found in the GC sand group,
fortunately, on the right side of the section., In Shell Government

32-9 and 42-9 there appear to be as many as five separate inter-

bedded sands which pinch out in both directions, thinning down to the
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west to three sands, two and then one, which 1s getting quite thin}

The GC sands on the left side of the section there appear to be at

least two separate sand stringers which are not at the same strati
graphic position, and therefore, in my opinion they are not in
communication with each other, and the GE and GF sands on this
section, the lowermost sands are present in most of these wells,
showing microlog separation.

They have very erratic distribution up and down the section
as well as exhibiting very rapid lateral variations. Probably the
thickest GE sand was penetrated in Shell Government 32-9 that
pinches out completely to the left in Shell Government 22-9, and
thins down to practically the vanishing point in Shell Government ;2-90
The lower portion of Shell 42-G, there are two GC sand stringers
that doesn®t show any microlog pay interval in the adjacent well.

The Sﬁell 22-9 is a GE sand. That does not. Shell Government
12-9 are three GE sands in which neither the upper or the lowest
appear to reach either of the adjacent wells, and Sunray picked up
one in Federal C-18 which appears to not reach 16 in that it ap-
pears there is no microlog separation.

Some of the sands are perforated and do not produce oil,
particularly after having been fracted even. Again, I believe that
the best developed sands are where they do exhibit microlog separad
tion and where they dontt I believe the sands to be very tight and

to not communicate over any considerable horizontal distance.
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@ Exhibit 9-R, you have instances where there are sand
members showing microlog separation that don®t even extend from
one 40 acre location to another, is that corfect?

A That is correct. Several of these wells were drilled
since the last hearing as 40 acre location wells, and several of
them have picked up new sands.

(Marked Shellts Exhibits 9-R and
10-R, for identification.)

Q Now, Exhibit 10-R. A Excuse me.

Q Well, proceed.

A T have a few more things on this one. I want to point out
another drafting error in Sunray Mid-Continent Federal C-14, the
lowest GF sand or the GF sand which shows microlog separation was
located ten feet too 1low on this exhibit and should be ten feet
higher,

The interval should be 4858 to 60 and that would place it
opposite the interval which Sunray wisely perforated, it would
probably then communicate with the upper GF sand in Government
Shell 12-9 rather than the middle one.

I have one further thing that Southern Union made a very good
well out of this Ka-Gee-Tah 1., They perforated it only down to th
GE sand as I believe was explained yesterday, and the initial rate
according to our records, was 480 barrels a day from the lower

sands alone, even where they dont't exhibit microlog separation.

W
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This would appear to me to indicate that iTt's possible To make a

fairly good well out of just the lower sands, and they have been

referred to as inferior sands and they arent®t the best sands in the

field, but I think here is evidence that they are very important
in the development of this field.
Now, Section MN is Shell Exhibit 10-R. This is the north-
south section in the central portioh of the field,
MR, SETH: Mr. Nestor, would you point that out again,
please?
MR, NESTOR: Yes.
A I would like to refer to this section in conjunction with
Section OP since these two sections cross MN, being the vertical
and OP I should say, the north-south and this, the OP, the west

to east section. The tiein well on these two sections is Shell

Government 34-10. In other words, both sections pass through Shell

Government 34-10, and show the same pay intervals.

This well was also shown on Section AB at the previous hearing

If youtll compare them, which I'm sure you will, you will notice
that iﬁ this section we show foﬁr separate sand intervals in the
GC, whereas in the previous one we showed only one continuous sand
interval. I have reexamined many ofAthese logs and I found a

slight streak in the microlog pay in the upper portion in the GE

sand in this well which I think actually is not continuous microlog

separation, and the reexamination of the SP curve shows there are

X4
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many shale breaks which we have seen Irom the pelrophysical chart,
and the core samples and photographs do represent interbedded shal
which are not pay and which separate the sands into interbedded
layers.

I think the explanation for this microlog pay, where we don't
really think it is, is that where there is a gross sand interval w
many interbedded shale beds, that undoubtedly the microlog zone
dragged some mud cake across the face of the shale, gives you a
reading where there really isn't enough permeability to really be
indicated by the microlog.

I have taken that into account in constructing my section,
and thatt's my explanation for this reinterpretation in 34-10. On
other of these sections the GC sands are very well developed. The
occur in most wells as ﬁany layers of sand rather than one con-
tinuous one. The thickest GC interval was penetrated in Shell Car
son Unit 11, the far right well on Section OP. There appear to be
eight separate sands, and the uppermost and the lowest GC sands in
Carson Unit 11 have pinched out by the time, pinched out in Shell
Government 44-10 and do not show microlog pay intervals.

Again I think this is evidence of the pinch of permeable sand
between two 40 acre wells and that if 14-11 had not been drilled w
might not have penetrated these sands in any well. Their easterly
extension is undetermined because development hasn®t continued tha

way to date.
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On Section OP, the second well from the left, Phillips I-
Tah=Nig2 penetrated three intervals of GD sand as indicated by
the microlog. This well was also on Shellt's cross section CD in
the previous hearing. If you check this aéainst that youtll find

that the upper two GD sands were penetrated by El Paso Kelly State

1, but the lower one was not. So there are wells on three sides of

I-Tah-Nip 2 which do not penetrate a GD sand which was penetrated

by I-Tah-Nip 2. On Section MN, Shell Exhibit 10-R, the well seconfl

from the right penetrated several sands in the GE and GF group,
and on this section they have all pinched out in Shell Government
31-10, that is they dontt extend that far.

The middle one of ﬁhese three sands pinches out before it
reaches Shell Govermment 34-10 with microlog separation, and the t
and bottom sands have thinned down to a very small interval.

I think those are the points I want to make on these sctions.

Q Do you have any general observations to make to the Com-
mission as a result of this study?

A There are two more sections. These are the last two.

Q@ All right.

A SectionsGH and IJ were located in the northwesternmost
extremity of the field. GH is a section northwest-southeast secti
longitudinal with the sand trend., It extends from Section 29 to
Section 34, in 26 North, 13 West, it extends from British American

Douthit B-1l to British American Salge B-3. Section IJ is a

bn
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Southwest, norcneast section which crosses GH at Douthit B-l14,

it extends from Section 33 to Section 22, the same township and
range. It extends from British American Salge B-2 to Benson, Montiin,
Greer Foster 2.

On Section GH, which is the section longitudinal through the
deposition, grain appears to have fairly good, relatively good con-
tinuity as indicated by the microlog. But there are again reasons
to believe that this does not necessarily mean completely good
communication,

The GC interval shows good sand development in British Americhn
Salge B-1, and in Salge B-3 there were two microlog intervals in
the same sand, and I would have interpreted these as pay except
that British American ran a drillstem test including both of
these intervals in one test and they recovered 65 feet of drill
mud on a one-hour test, so it would appear to me that these sands
are quite tight and perhaps Jjust porous enough and barely just
permeable enough to exhibit microlog pay.

They are not productive, the well was abandoned., British
American Salge B-1l, according to our records, was completed for an
initial production of 743 barrels a day, and the next well to the
northwest, Douthit B-14 which shows even more GC pay but no GD
pay although it was perforated there, had an initial production of
185 barrels a day. This, to me, reflects the changes in the

quality of this reservoir rock which you cannot pick up merely by
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plotting the microlog and suggests To me that the most proliiic
portions of this field are not very predictable and that many of
them may be missed or just grazed if spacing is carried on too wid
a pattern in this field.
I have to explain another drafting mistake. It is not impor-4
tant to the discussion, British American Douthit B~l5 is mislocatd
laterally between Douthit B-1l and B-li4. The correct distance
should be from Douthit B-1ll to B-15, the horizontal distance is 1§
feet and from 15 to Salge B-1 the distance should be 47, 10, 1.
That would mcve B-1lh4 farther left on this section, but there do no
seem to be significant discontinuities which I will dwell on whichl
this change would affect in any way.
Section IJ, which crosses GH at British American Douthit B-1.
shows much more evidently rapid sedimentary variations. British
American Douthit B-5 penetrated a fairly thick sand in the GC inte
That is the most, lowermost one which?s not penetrated, Douthit B~
and has practically thinned down to nothing in B-16, In a situati
like this, if B-5 were here and B-06 were here, this sand would not
be adequately drained, and therefore in the similar situations bet
LO acre wells where there is a thick section penetrated in one wel
and thinned down to a very thin interval in another well, I think
drainage would not be adequate even though it was penetrated in th
thin interval, that the drainage of the greater portion of the san

would not be adequate unless it is penetrated in its thickest, bes
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value portion.

Of course, I say we are more likely to do that on LO acre spgc-
ing than on 80 acre spacing. Other discontinuities on this sectiom
are found, British American Douthit B-13 is the lowermost GC sand,f I
see appears to pinch out before it reaches either of the adjacent yells.

Q Do you believe that these lower sand members are a matter
that should be considered and perhaps a significant part of the
reservoir after all, based on your study and the presentation of
these cross sections and also the completion by Southern Union of
a well in the lower pay?

A Yes, I think they have proven to be a significant portion
of this reservoir.

Q Do they show a greater or lesser discontinuity, could you
generalize on that?

A Yes, the lowermost sands, the ones, the GE and lower are much
more irregularly distributed in this reservoir. They dontt occur
in every place that the overlying sands do, and if you drill, my
opinion for only the overlying sands, you may miss many portions
of the lower sands. They are generally thinner as a group, but thley
seem to occur in discontinuous intervals, and they dontt seem to
extent over as wide areasas the individual stringers, streaks of
sand in the upper sands.

Q@ Is it also the case where you have production from sectionls

where there is no microlog separation too?
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A Yes, 1T 1is.

Q@ Do you have any further comments, Mr. Lindsay?

A T think that is all I have to say with reference to the
exhibit.

Q Do you have any general conclusions you would like to draw?

A I dontt think my conclusions would be different from what |
they were aftér the first hearing.

Q@ Would you restate them just briefly?

A Just very briefly, that my geologic investigation of the
Bisti Field has shown it to be an extremely heterogeneous sand
reservoir, that it shows frequent numerous discontinuities from
well to well, and that examined both on a large scale with maps
and sections and also on a very, very small scale with core sampleg,
that I would not expect this sand to have characteristics which
would permit it to drain over wide areas, and that I think there-
fore a spacing as wide as 80 acres is certainly going to miss many
sand intervals which would be penetrated by 40 acre wells. I
think that that now has been proven,

MR, SETH: I believe that?s all the direct we have, if
the Commission please. |

MR. PORTER: We are going to take a fifteen minute recess.

(Recess.)

MR, PORTER: The meeting will come to order, please.

Mr. Seth, you were through with yvour direct examination?
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MR. SETH: Yes.
MR. PORTER: Would you take the stand, Mr., Lindsay? I'm

reasonably sure that somebody has a question.

Anyone have a question of Mr,., Lindsay? Mr. Campbell.

CROSS EXAMINATION

By MR. CAMPBELL:

Q@ Mr. Lindsay, first I want to assure you that if you hadnf®t
confessed I wouldnt't have found those errors. |

A I thought Mr. Selinger would be here this morning.

Q You may have stated at the last hearing, but I'm not sure,
would you please tell me the extent of your experience‘in sand
reservoirs of this nature in the Mid-Continent or Rocky Mountain
area?

A My experience with sand reservoirs of this nature in the
Mid-Continent or Rocky Mountain area consists exclusively of the
Bisti Field. I became familiar with the development at Bisti during
the latter part of 1956, and since last July I have been Shellts
production geologist responsible for the production geology of‘the
Bisti Field,

Q Have you had experience in other areas with fields that
you considered to be comparable with regard to the deposition and
so forth as the Bisti Field?

A I have not had experience in other fields which are quite

like the Bisti Field.
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U How can you then state as a conclusion that this field is,
as I understood you, more heterogeneous than other fields of similpr
nature?

A By other fields of a similar nature, I was referring to sahd
reservoirs in general. I have never seen so heterogeneous a sand
reservoir.

Q@ It's quite true, is it not, that the Bisti Field, based

upon your study, is considerably different in a great many respect:

j=7 |

than in the sand reservoirs, say on the West Coast?

A Yes, it is.

Q@ That is true with regard to the characteristics of the
~rock as well as the pay thickness and so on?

A That is correct.

Q TWould you say that this Bisti Field, considering the generdl
pay thickness,is of an inferior quality to many of the sand reser-
voirs on the West Coast?

A There are many on the West Coast that are much better and
there are some I would say of generally comparable quality as a
reservoir.,

Q@ Are there reservoirs that you have studied that you have as
in this reservoir, various stringers of possible productive sand
such as you have described here this morning?

A There are reservoirs of that type, but I have not thoroughlly

studied this type of reservoir before,
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Q@ Do you believe that it is feasible to drill a sufficient
number of wells in this reservoir to penetrate each and every one
of the possible productive sand stringers to which you have referrg

A You mean economically feasible?

Q Yes. A No, I dontt,

Q So that it is a matter of degree as to the feasibility
or advisability of drilling additional wells in this reservoir?

A T think that®s a sound basis to go on.

Q@ Our basic difference then lies in what that degree may be,
as I understand, whether it's necessary or feasible to do it on 40
acres or 80 acres? |

A That seems to be the controversy.

Q This may be an engineering question, if it is, of course
you should defer it to the engineering witness. I would like to
refer you to your Exhibit 9-R which I believe is the long exhibit
at the top of the main board there. A Yes.

Q@ As I understand that, you have three wells of Sunray on
the left spaced at 80 acres, correct?

A I believe thatts correct. |

Q Are those wellé essentially toward the flank of this sand Y

A They are near the southernmost extremity of the Bisti-Lowel
Gallup sands.

Q@ Would you expect at that point the GC and the GD and all

the rest of the sands there would probably thin out due to the

ar?
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nature ol vhe deposition?
A Thin out in which direction?
Q@ Thin out towards the flanks. A I believe that they do.

Q Now, then, referring to the four wells of Shellt's there,

I would like for you to tell me how much additional oil‘sand you
penetrated by the drilling of those inside wells there that you
did not penetrate with the 80 acre location. Considering those
two that you just pointed to as your normal 80 acres, it appears t
me that you got more sand with those than you got with the LO acre
ones.

A It appears that we got the most in the normal 80 acre well
32-9 and we have Just about as much of the 42-9,including two sand
in the GE and GF groups that were not present in 32-9, and we appe;:
to have encountered a GE sand in 22-9 which is not at the same
stratigraphic position as the GE sand in 32-9.

Q Now, assuming that you have approximately the same amount
of sand in your upper zones which I believe is your GC and possibl]
part of the GD there,in all four of those wells do you consider
that you obtained enough additional oil sand or potential produc-
tion from the lower zones of the infill wells to justify the cost
of their drilling?

A You talking about additional o0il?

Q Yes. A From the new wells?

.

Q Yes. That you would not have recovered from the 80 acre w#lls°
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Kk The mechanics of production and volumes of recovery do

merge on the present of our engineering site and I have not made

a cost estimate or a volumetric estimate of the type you mentioned

But apparently this is considered by Shell's Engineering Department

as a profitable enterprise, so that's the way we are conducting it|

Q I'm sure that is true. Couid that be a matter of the rate
at which you are able to obtain the 0ll rather than whether you
obtain the o0il?

A No. Of course, wetll obtain.it faster, now we are getting
into supply and demand and~I don't want to go into rate and all
that, but I conclude that there is a significant amount of addi-
tional oil which you would not get at all on 80 acre spacing.

Q Well, now, are you concluding that as a geologist, or do
you want‘me to ask the engineer about the amount of 0il?

A Well, from a geological standpoint. |

Q Explain that to me, that is what I want to find out,

A Not only on these particular wells,

Q@ I want you to talk about these particular wells. Those
are the ones that are demonstrated there as indicative of the
conditions in this field.

MR. SETH: I think the witness can answer the question
and explain it further by referring to other exhibits.

A T will explain it here. I will refer to Shell Government

22-9 and 42-9, those wells penetrated sands in the GE and GF ZLoUps
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which were not penetrated by Tthe other wells, and 1 delleve That
that is new oil which will be produced that would not have been
produced on the 80 acre wells.

There appears to be a pretty fair correlation of pay zones up
in the more prolific pay. Now I mentioned earlier the qualificati
I placed on these correlations I make. That I am convinced by now
that merely because you can correlate a microlog pay from one well
to another does not mean that they are necessarily in complete
communication. I have attempted to stress the lateral variations
in porosity and permeability development in these wells, and their
apparent lateral variations in productivity as shown particularly
on GH where you can correlate microlog pay zones in one well it
is very productive and in this well it is dry.

Q@ Lett's talk about the laferal variations in, or the vertica]
variation iﬁ permeability, do you consider there are inpenetrable
barriers between the zones that you have classified in your geo-
physical chart and as you showed them on your cross sections?

A I lost you. |

Q@ Do you consider there are inpenetrable barriers between yoi
GD and GC or GE there?

A I think that at the location of this well we have direct .
evidence that there are layers of inpenetrable rock through which
0il will not migrate in any practical time,

Q Do you consider that exists throughout this reservoir?
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K Tt is my opinion that it does.

Q Do you think there is more than one oil reservoir involved
here?

A It?s difficult to define, I would say, an individual reser-
voir in a field like this. We look at the whole thing as one oil
field, but it®s my belief that it really consists of many isolated
sands which afe completely separated from each other, I mean a
great many and each of those I think if you wish to cut it very
finely you might call a separate reservoir.

Q Would you recommend that any of these particular sands be
produced separately? A No, I dontt,

Q Do you consider that that situation at thissﬁage of develop-
ment creates some uncertainty with regard to the nature of this
particular reservoir?

A I think that at this date we have an even greater sampling
of the reservoir and a portion of it on closer spacing than we had
at the previous hearing., At that time I had drawn certain con-
clusions regarding the nature of the reservoir, and I think that
the development since then has only strengthened those and has
not really changed them.

Q Letts go to another point which appeared to me to be a
matter of cénsiderable uncertainty in your mind. You have referred
to a number of what you classify as gas wells being downstructure

from o0il wells in this reserveoir, is that correct?

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE, NEw MEXICO
3-6691 5-9546




A Yes.
Q You say that you are unable to find any geological or

structural explenation for that situation?

A For the ones that I mentioned, yes.

Q Doesn®t that create some degree of uncertainty about the
nature of the reservoir and the manner by which it should be devel
oped and produced?

A I draw the conclusion, what sort of explanation was I

unable to find?
Q@ Well, I understood you, you said it was an anomaly and

thatts it., 1It?s one of those things apparently you are indicating
it was another indication of heterogenity in this reservoir.
A What I think I said, and what I meant to say, I find

anomalies which I cannot explain on these structural bases, and

therefore I conclude it is a stratigraphic reason, the stratigraphj

reason being the discontinuity of the sands.

Q Well, as long as that situation exists, an unexplainable
situation so far as you are concerned, do you not feel that it
creates some degree of uncertainty as to the manner of development
and production from this particular reservoir?

A I believe I just explained it.

Q How do you produce your gas wells, do you know?

A No.

Q Do you know how you produce your high gas-o0il ratio wells?

MR. SETH: What do you mean how?
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R 10 whaet manner, Are you produclng them as gas wells or
0il wells?

A Some wells we, you mean our wells which produce both oil
and gas?

Q Yes.

A I had better not qualify myself as an expert to answer

that question.

@ One other question, again, with regard to your Exhibit 9-Rl

I believe you indicated that in your wells there were some areas

that were perforated across that microlog separation which actualll

didn®t produce in one well, it might produce in another. Are
those distances sufficiently small that communication could be
established by fracturing?

A You mean horizontal distances?

Q@ Vertical distances. A Vertical distances,
Q@ In the upper zone there? A Oh, (indicating).
Q@ Yese.

A Of course the purpose of fracturing is to increase the per
meability of the reservoir immediately adjacent to the well bore
and as to how far those fractures extend in the reservoir and as tq
whether they form effective vertical communication I think is somef
that certainly I don't know, and I dont't believe that we could rels
on fractures to do anything further than increasing the permeahilit

of the pay, and we hope of the tighter pay right adjacent to the

b

Lthing

Y
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well bore, but as to establishing an effective vertical system

of communication between the various pay zones any distance away
from the well bore, I don?t think that we can rely on them to do f
Q One general question. Are you acquainted with the number
of wells that have been drilled by Shell, since the original heari
on a 40 acre spacing pattern?
A T don't have a figure with me, no,

MR. CAMPBELL: Thatts all,

MR. PORTER: Anyone else have a question of Mr. Lindsay?
Mr. Grenier,

MR, GRENIER: I have never been a real good geological la
yer and I*m afraid much of this testimony is just completely beyon
my individual depth. With the Commission®s permission, I would
like to have them permit lMr. Wiedekehr, our reservoir engineer and
head of the Production Department, to conduct a portion of our com
pany's cross examination.

MR, PORTER: Yes.

MR. GRENIER: 1hank you.

By MR, WILDEKEHR:

I would like to start back with Southern Union Gas Company?s
Ka-Gee~Tah, please., I think we will do better if I can go with yo
so we can see what we are talking about. Referring to your Exhibi
9-R, Southern Union Ka-Gee-Tah No. 1, would you state first approx

mately where the perforations on that well are?

hat,

K —
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I They seem to extend from about L8L5 o LBD5,

Q L8L5 to 70 be all right? Kk Yes.

Q@ How much microlog separétion did you find on that particular
well? A T didn't find any.

Q@ No microlog separafion?

A No positive microlog separation.

Q@ Did you have available to you core analysis from that well
by any chance?

A I did not prepare that with core analysis available.

Q@ In your cross sections that you have used this morning you
have been correlating, I believe, potential pay zones using micro-
log separation, right? In other words, you have shown that these
sands pinch out, disappear, come back in, and the basis that you
used for that has been microlog separation?

A Not entirely. I have used the data available to me, and
as far as drawing my sections, I have used both microlog and
SP development.

Now, I do want to make it clear that I did not consider a
sand interval as shown by the electrolog without microlog separatign
as not being a pay zone, but as being very tight.

Q You have, I believe, on your Exhibit 9-R the reported high
pay from that well?

A My records show 480 barrels a day,

Q@ 480 barrels a day flowing? A  Yes,
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W Let me assure you ohat 1s correct, Then L wisti you would
explain to me, with no microlog separation, I happen to have the
core analysis available, only two feet of it had any permeability,
how a well of that category could produce that much oil. I mean
geologically how can you get 480 barrels flowing out of a well
with no apparent permeability? That?s what your microlog is sup-
posed to show. |

A It is supposed to show the better permeability. There is
permeability there or we would be unable to produce the oil.

Q Right. Wouldn'®t it reguire relatively good permeability
somewhere adJjacent to fhe well bore to have produced that volume
of 0il?

A That rate is certainly more than I would expect from the
appearance of that well.

Q Well, assuming that we are correct then that that particu-
lar zone, no microlog separation, no apparent permeability, matter
of fact very poor SP, wouldn?t you say?

A Mediocre, |

Q@ Mediocre. All right. Assuming that it produced oil from
that type of formation, would it not be possible that say Shellf®s
Covernment 44-=10 in Exhibit 1l1-R in an interval from L4830 to ASLO
or so, showing no microlog separation but having equivalent or
better SP, might be productive?

A We have perforated that interval. We have not yet complet
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the Well gt Ieast to my lacest Knowledgeé., We have perforated that
interval without microlog separation for the purpose we believe

it will produce some oil down there.

Q@ In other words then, we might say that since Shell has

—

perforated in their Carson Unit 14-11 zone with no microlog separa
tion, and this one, the L44~10 and the Government 24-10 and the
Phillips 1 I-Tah-Nip, apparently they have perforated that same
zone, it is apparently the feeling of both Shell and other com-

panies that these zones will produce,at least if they didn?t they

T

wasted a lot of money on perforation even though there is no micro
log separation, isn?t it considerable that all these zones could
be tied together evén though you can't correlate them with micro-
log separation? |

A  Where there‘is no microlog separation I infer from that
information that the permeabilities are very low. Therefore, I wotld
say that sands of that character would have a much smaller drainagL
radius than sands of higher permeability.

Q We just got through discussing a well with no permeability
made 480 barrels a day flowing.

A It had permeability,

Q@ But what type of permeability would it have to have, as
a geologist would you say it had to have good or poor or fair, or
how would you describe the type of permeability required for that

kind of a volume?
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K From a rate alone, 1I [ had no other Information, 1t would
sound to me like you had some pretty fair permeability.

Q Let me ask you, were you in the hearing room yesterday whe
Mr. Lewis testified for Phillips? A Yes, I was.

Q You heard his testimony about the variation in permeabilit
even within an inch of core?

A Yes, sir, 1 agree with him on that.

Q You agree with him. Then you would also agree that if we
took any one of these wells and moved out three inches further
from the well bore that there might be a good change in permeabili
and there might be good permeability there?

A In the sands in this interval which I have examined in cor
are of  heterogeneous nature and you certainly will get rapid
changes good to bad, good to bad permeability in that very irregul
distribution, and you may move out three inches and get better per
meability, but in sands of this type, from the appearance of them
from cores and from their log characteristics, I wouldn?®t expect
you would go out three inches and encounter a real perméable bed
that would go on and on.

Q@ You wouldn't expect that, yet apparently scmething on that
order happened in ﬁhis particular well?

A It may have happened in this particular well.

Q Let's look at Exhibit 12-R. I believe you discussed the

capacity of a couple of wells. The British American Douthit B-12,

S
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B-1 produced at one rate.

A Our records show 743 barrels a day initial.

Q How about the B-147

A Pumping 185 barrels a day.

Q@ You based, I believe now on direct examingtion you based
that on the fact that'the sands were, you said that even though
sand in the B-l), appeared much better, that the Salge B~l1 was the
better well., Would it not be entirely possible that that was
strictly a matter of completion? 1In other words, does the method
of completion have a lot to do with the IP of these wells in the
Bisti Field?

A I think the method of completion does have a lot to do with
it. I had better admit right now that I dontt know exactly the
method of completion in these wells beyond pérforating the sands.

Q I believe on direct you did infer that it was a difference
in sand that caused it rather than completion practice. I just
want to point out and ask you as a geologist if you didn't think
that the completion practice might have had a lot to do Qith it?

A Yes, L am sure it would. I also referred to Salge B-3
which also has sand and microlog development, but which is tight.,

Q@ Was pipe set on that well?

A I can't say for sure, but apparently not.

Q In otﬁer words, apparently British American relied on a

drill stem test in that area to decide not to set pipe?
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K Kpparently they did.

Q Is it not true that there have been a number of wells in
the San Juan Basin on which pipe was not set because of poor drill
stem test and yet future development has proved that area to be
productive?

A TI'm not familiar with development away from the Bisti Fiel]
itself, but the statement that you make as regards in general is
true.

Q I was referring particularly to another Gallup field, the
Verde Gallup. You are not familiar with it at all?

A No, I am not.

Q@ For your information, two wells were drilled and plugged
and abandoned as dry holes due to poor drill stem test before the
first producer was found. What I am trying to point out, that wit
that well with pipe set on it might have made a little oil well.

A Yes, it might,

Q@ I'm sure you are familiar with other fields other than
Bisti. Do you know of any field in which the sand condition, both
type of sand and the thickness of the sand, does not vary from one
portion of the field to another? Let me reverse that. Do you
know of any field in which the sand is constant throughout in thic
ness and characteristics?

A Constant is a relative word.

Q I said thickness. A Oh, in thickness,

the
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Q Yes.

A The constancy of the thickness of the sand certainly de-
pends on the manner in which the sand was laid down,on all manner
of geologic events which would govern the thickness of that sand

and the extents laterally.

Q You would expect sands in any field to wvary in thickness fgr

two miles away or three miles away? It is not unusual for sands
to vary Jjust as they do in Bisti?

A No. Sands may vary in constancy over a long area, but
others will do it much more rapidly.,

Q I was never quite satisfied with the answer you gave Mr.
Campbellvabout the additional oil that you expected to recover by
the drilling of the Shell 22-9 and the 42-9. Would you tell me
roughly how many feet, assuming microlog is correct entirely, how
many feet of microlog difference you have from the Shell 42-9 to
the 32-9 in the bottom sands only on Exhibit ¢-R?

A You referring ﬁo the individual sands or the whole group?

Q The bottom sands, that is from your GD down.

A They are approximately the same in total thickness,

Q@ How about in 42-9, how many feet of sand do you show on
microlog below the GD sand? A  About four feet,

Q As a geologiét, are you familiar with the estimated recovern

per acre foot from the Bisti Field?

A T used to know the figure, but T can’t recall jit,
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WU &S @ Zeologist, would you

a well in the Bisti Field for four feet of pay?

A Four feet only, no..

Q

But if we assume, and let?s make an assumption right now,

if we assume that the GC sand could be drained across an 80 acre

spacing, then in an appreciable period of time then actually the

drilling of the Government 42-9 was drilled for only four feet of

sand, was it not?

A If we make your assumption I can?t say yes to that becauss

we didntt know how much GC sand we would find.

the productive sand that we would

Q@ But you drilled it for fou
In the lower members now.
A We found an additional fou

Q So as I said before, I bel

member could have been drained on

then did drill that well and would

the four feet of pay there would p

A Based on your assumption t

We drilled it for
find in that location.

ir feet now in the lower members.

r feet of microlog pay.

ieve then assuming the upper
80 acre spacing, you actually
expect the economics to show th

ay for the drilling of the well?

hat the 32-9 would drain com-

pletely and efficiently, that we would get no additional oil from

here, Actually I have to subtract

three feet.
MR. WIEDEKEHR: Thank you

MR, GRENIZR: Just one or

on behalf of Southern Union.

about a foot from that four,

Lhat¥s agll.

>

two more questions, Mr. Lindsay

Tecommend that your compamny aril]

L

DEARNLEY - MEIER

INCORPOR|
GENERAL LAW R
NEW MExico

5-9546

ALBUQUERQUE,
3-6691

& ASSOCIATES
ATED
EPORTERS




220

QU How many wells ol Theé, I believe it was the 187 1T was
testified yesterday, have been drilled to date; have you examined
logs on or informed yourself about, substantially all or just a
small percentage?

A I should;count these before I come in here because I al-
ways get asked this.

Q Would it be about half?

& Well, I would say that it is somewhat less than half,

Q Approximately 80 to 90 then would be something in the rang£
that you looked at in some degree of detail?

A Yes,

Q Were most of those wells along the so-called fairway or were
they along the flanks or were they spread in a fairly representatiye
fashion?

A The greater part of them would be in the, would be along the
fairway, it's been called Route 66, although there is a fair
scattering écross the entire trend.

Q What proportion of those wells which you have examined logsg
on exhibited sand, pay sand in the upper member? I believe thatts
the one you referred to here generally as the Gd sand, is that
correct? A S R R

A That is correct. A good majority of them exhibited pay in
the GC interval.

Q In the fairway area would it be correct to state that
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substantizIly Il extiibited this?

A Not entirely. Many of them even in the fairway were bettd
developed in the lower, what we call the GD sand group than in thd
GC, but certainiy most of them along the central part of the trend
did exhibit better GC qualities than GD.

Q Approximately what proportion or percentage, if you can
give it to us that way, of these wells that you have examined did
exhibit some microlog separation in the lower sands?

A By lower, do you mean --

Q I'm referring to the GD on down.,

A Iﬁ would be a horseback guess, roughly three-quarters,
possibly a little more.

Q@ Would you have any figure that you can give us as to
approximétely what the development was there? Was it about the
same, three or four feet, that we were discussing in your just
preceding cross examination by Mr. Wiédekehr, would that be fairly
typical?

A It varies from several feet of sand, perhaps ten or more,
to nothings,

Q So’that any given well which was drilled here and taken on
down to these lower sands would have approximately 75% chance then
I gather, based on the wells that you have seen, of hitting some-
thing which might vary from zero to ten, is that correct?

A You're referring to sands exhibiting microlog separation?

r
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Q 1es.

A That would depend on which part of the field you are in,
in some portions of the field you might have a greater percentage
than in the other, but if you are ‘—including the GD sand, I probab
should have raised my estimate to more than 75, but that might be
a fair figure.

Q@ Now, then, going below the GD, what would the percentage o
wells be that exhibited anything below the GD level?

A Well, if the sands exhibit microlog separation they?re les
than 50%. |

Q@ So that whenever a well was taken down below that either
on 80 or 40 acre spacing, you would have somewhat less than a 50%
chance of hitting anything there, is that correct?

A T think you would. Well, anything, you may hit sands which
might produce a considerable amount of oil on being fractured, but
for hitting sands which you would run a microlog and find separa-
tion down there, I would say you would have less than a 50% chance

Q@ You would have a less than 50% chance if you based it only
on microlog separation, but you might have more than that if you
based it on what actual production history is shown in the absence
of microlog separation,as for example in the Southern Union well
which you were discussing a few moments ago?

A Yes, I think that is correct.

@ So that whehever you go down below the GD level, you are

L]

U7
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Having about a 50% chance of hitting anything at all, if I under-

stand your testimony.

A I think you would have more than 50% chance of hitting
sands which are capable of production but less than 50% chance of
finding sands which show microlog separation.

Q@ In your opinion would the additional sands that you would
find down there, disregarding the upper strata, be of sufficient
likely productivity to justify the drilling of a well?

A I think that the lower sands by themselves prabably in
most parts of the field would not justify drilling a well just for
that alone. |

Q Would you have any estimate that you could give us, or
have you.formed any opinion about this as to what portion of the
total reserves in the field are to be found in the area below the
GD level?

A I have not formulated an opinion to the point where I could
give you any figure.

MR. GRENIZR: Thatts all. Thank you.

MR, PORTER: Mr, Whité.

MR, WHITE: Mr. Wade has one question. All of mine have
been pretty well covered.

MR. PORTER: Mr. Wade,
By MR. WADE:

Q@ I would like to discuss nomenclature with you a little bit,
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Tborteve om one exnitbit,; T belteve It —was your cross section OF,
you referred to eight sands I believe, is that right?

A Yes.

Q Actually you were referring to eight in@ications of micro-
log separation, were you not?

A Well, the microlog is in fair agreement with the SP, and
I would éay that both the microlog and the SP suggest that there
are eight sands.

Q@ Eight separate sands?

A By that I mean that eight sand layers showing microlog pay
were penetrated in that well which are separated by interbedded
shales, silt stone.

Q@ You referred to your black bars which are an indication of
microlog separation almost uniformly in your testimony as sands.
Do you consider that those, each of those black bars is an indica-

tion of a separate sand on each of these exhibits?

A Actually my black bars tend to generalize on the real num-|

ber of discrete sand layers within any microlog separation interval

I have attempted to stress that I consider them to be very thinly

interbedded sands for the most part as seen on the cores and as

evidenced by the SP in many wells and as evidenced by the very, ven

irregular permeability profile.
Q@ Well, in your references to sands and the black bars, again

using that nomenclature in this Southern Union well that has been
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discussed here, there are no sands in that portion that were
opened, is that right?

A The SP shows there are sands.

Q Well, then, the nomenclature that you were using as regards
microlog separation does not necessarily mean that when you call
them sands that they are sands as such?

A I was perhaps abbreviating somewhat when I referred to then
as sands.

Q I didnt't want to leave any confusion with the Commission
that you were indicating that all of these cross sections and the
lack of continuity shown thereon Was the basis of sands, but rathen
that they were drawn to show that there was lack of continuity
between microlog correlations only?

A Yes, the sands I referred to in my discussion of my section
I meant to refer to the portions of the interval which show the
stippled pattern as being the sands which do show microlog separa-
tion.

Now, there are other sands over sections which do not show
microlog separation, and they are sands and I say they are very
low permeability.

Q@ If you eliminated this nomenclature calling the bar sands
and correlated on actual sands, the SP curves, this discontinuity
or apparent discontinuity that is shown by correlation of micrologs

would disappear to a certain extent?

S,
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K T have seen quite a Iew exhibits at This hearing which did
show that is true.
Q Showing a continuity of sand, but a discontinuity apparently
of microlog separation?
A A discontinuity of the very permeable sands.
MR. WADE: Thank you.
MR, PORTER: Anyone else have a question?
MR. DUTTON: Granville Dutton, Sun 0il, Dallas.

By MR. DUTTON:

Q@ Mr, Lindsay, to return for a minute to the heterogeneous
variations of permeability in sands, would you say that your ex-
amination reveals any systematic distribution of those heterogeneohs?

A  Examination of cores?

Q@ Of all information available to you.

A A systematic distribution?

Q Systematic distribution.

A Yes, there are in this field certain trends that can be
seen if you add up in each well the sum total of all the various
microlog pay intervals and plot them as isopacks; as a matter of
fact I presented one at the last hearing which do show areas of
this field which have more net pay than other areas, and if you cah
draw isopacks on it and get a trend, the trend does follow generally

the trend of the field itself. But I alsc wish to make clear at

U7

that time, and say again, that merely because you can draw isopack
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showing a trend does not mean that all those separate thin layers
are all connected.

Q@ Then within a given core sample, those that you have intro-
duced in evidence here, would you say there is any systematic
variation in the heterogenity in those cores?

A In these ccres alone?

Q Yes.

A I would say it 1s quite irregular, some of these sands in
this core are massive for perhaps a few inches up and down and
others are very small streaks of sand completely encased in shale
material, and in these very irregularly distributed, finely inter-
bedded sands in many of those intervals why we were unable to es-
tablish communication in our core analysis. That is core analysis
showing zero probability, or permeability, showed that they were ng
interconnected and showing they are radically distributed.

Q@ The systematic distribution that you have described is
primarily one of weighing the permeability in one and the porosity
in one and lumping that together and then you find with that
weighted average some systematic distribution, is that correct?

A I think that there is some systematic, well systematic,
there are trends of more pay in this field, yes.

Q@ But within the individual core would it be correct to
describe the pardmeter as being randomly distributed?

A Not entirelv randomly since this is =2 bedded formation it

bt
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CeTCOinNly, Ccertaim quarlities of sand follow Vvery specific bedding
planes, are contained within specific stratigraphic intervals, and
perhaps within a certain stratigraphic interval you will find a
particular type of sand interbedded a particular way and above and
below you may find a dense shale and above that a massive sand, so
above that you may say there is some systematic distribution within
a core.

Q@ With respect to Shell Carson No. 5, could you tell me if
that is an 0il well or a gas well in your estimation?

4 T have been informed that is a gas well and that the oil
production that I think was referred to in the last hearing was
load o0il. We have no indication it was an oil well.

Q WOuid that explain one of these ancmalies that you thought
was presént in the original hearing where you had o0il production
above gas production or thought you had?

A The anomaly that I referred to and attempted to stress was
the anomaly between Gulf To-~Nah-Bah Navajo 1l,which is a gas well
according to my information, and Shell Carson Unit 33-24 and Shell
Carson Unit 2, both of which are oil wells and upstructure from
that Gulf well.

Q And Carson No. 5 does not indicate any anomaly at this time
is that correct?

A No, there is no anomaly there,

Q@ You have testified that in your opinion, or perhaps I shoull

228
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askthis a5 = question: IS 1T your opinion that i1t 1s economicallly
feasible to develop on 4O acre spacing at this time?

A Well, I have not made those calculations myself, but I%m
informed-by fellow workers at Shell that it is their opinion that
is profitable development,

Q Are these fellow workers under your supervision?

A Nq.

Q@ Or do they just give you the advice?

A We give each other advice. They are not workers under my
supervision.

Q@ Your classification is exploitation engineer, do you ever
indulge in economic analysis?

A I have from time to time at Shell, but generally the
economics are in the province of the Reservoir Engineering Depart-
ment, and, let me clear something up. Shellts Production Depart-
ment, there is the Mechanical Engineering Debartment and the Ex-

ploitation Engineering Department. Within Exploitation Engineering

there are three specialties, being Reservoir Engineering, Petrophy
sics and Production Geology, and we all try to familiarize ourselves
pretty much with all three fields, but we have one specialty and
mine is production geology, so it is therefore not my responsibility
to make economic calculations.,.

Q Then your testimony relative to the desirability of 40 acr¢

spacing is based entirely on the geology of the field and not upon
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economics.

A I try to limit my opinions to what the geology alone shows
I don't try to calculate in terms of dollars what we are going to
get hére or there or even in barrels of oil. But merely I try
to the best of my efforts to determine the nature of the geology o]
this field and then as for the economics, that is a matter of the
company policy.

Q In answer to one of Mr. Campbell®s questions, I believe yo
indicated that you did not consider it eéonomically feasible to dr
on less than LO acre spacing, was I correct in your statement?

A You are referring to the first hearing?

Q@ No, I'm talking about the cross examination by Mr. Campbell]

A I cannot recall that question.

Q Then I will ask it. Is it your opinion that if this field
were developed on 20 acres it would recover more oil than if
developed on 407

A It is my opinion that you would recover more oil.

Q Then would it be your recommendation to develop it on 207?

A Not until our reservoir engineers had made an economic
analysis of that situation.

MR, DUTTON: Thank you.

MR. PORTER: Mr., Nutter.

By MR. NUTTER:

]
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Q I Have Jjust a couple of questions here. Mr. Lindsay, has
any analysis been made of any cores or in any other manner to
determine whether any vertical communication exists between these
various sand bodies, or within these various sand bodies, for that

matter?

A Our core analysis has been limited to one sample per foot,
and we have not, to my knowledge, in the lab made any effort to
establish vertical communication between individual sands as far as

permeability measurements go.

L)

Q Well, now, have you made laboratory analysis, or has a laboj
atory analysis been made, I should say, of these silt stones and
shales to determine whethef they are permeable either horizontally
or vertically?

A The analyses, for example, in Shell 24-16 A are shown on
the petrophysical chart and we have therefore made numerous measurg-
ments of the silt stones and shales which do show zero permeability.

Q@ Laterally? A Laterally.

Q@ But no analysis has been made on vertical permeability?

A Not to my knowledge.

Q Mr. Lindsay, I can understand why a company might perforatf
where no microlog separation was evident., These cross sections
indicate a lot of perforations in many wells, but I can?t understand
why a company wouldn't perforate where the separation did existe.

Whatts the reason for that? I note that it has occurred in several
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instances.

A Were it my job to recommend perforations in any particulajy
well that we might drill, I would recommend perforating all of the
microlog pay intervals, all of them including and in addition the
better developed sands from the SP that didn't show microlog.
Right off-hand I cant't think of a reason why one would not want tdg
perforate microlog pay zones, assuming that those sands were not
water bearing.

Q@ I note on your Exhibit 0P, Carson Unit 14-l11l has some
microlog separation which hasntt been perforated. I just wonder

about that,

A I don't know the reason for that., I would have recommended

that we perforate the whole thing, I mean the whole microlog pay.
There may be a discrepancy in depth measurement which was not
corrected when this section was drawn, but I don't know if there i

@ Mr. Lindsay, you corrected several of the exhibits while
you were testifying. Are there any other errors in these exhibits
or have they been checked to see if there are errors?

A They have been checked. I have corrected those errors
that I have been able to find.

Q@ This process of checking, have you determined in your own
mind that you feel that these exhibits are correct as they are now
with the corrections that you made on them?

A They are to the best of my knowledge correct now,
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FR. NUTTER: ThatVs all.
MR. PORTER: Mr. Cooleye.

By MR, COOLEY:

Q@ Mr. Lindsay, are the GC sands and the GD sands, as you
identify them, the same sands which the Applicants refer to as the
top two and most prolific sands?

A I think that they are. They have a different nomenclaturej

Q@ You were present at the hearing yesterday, of course?

A Yes.

Q@ You heard continuous reference to the top two sands which
were referred to as the most prolific sands?

A Yes.

Q From which two witnesses testified that they felt either
95% or something in excess of 95% of all the oil in the Bisti-
Lower Gallup oil pool lies? A Yes.

Q@ Now I would like to know if you agree with this estimate
as to the distribution of the reserves through the various sands?

A Well, T believe that this is weighting the upper sands
rather heavily. I think that the 95% figure is probably lower than
95%. I would say that there is apparently, in my opinion there is
more oil in the lower sands compared to the upper sands than in
other opinions.

Q@ If you were asked to makeian‘est®M@té to correct this figup

what would you think would make a closer approximation of the

€,
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distribution ol the oil?

A I would be pretty hard pressed to give a figure, but I
should think that I believe that our reservoir engineer has made
an estimate and I would hate to give one different from his.

Q@ I would like to know from your geological examination what
you feel the distribution is. I understand there are many factors
from the engineer standpoint that come to bear upon these and modi
them; strictly from the geological standpoint where do you feel thl
figure would be more properly placed?

A Well, I would say that as an opinion it would be more on
the order of 75 to 80%.

Q@ Thank you, Mr, Lindsay. Yesterday Mr. Lewis testified thg,
he felt that correlation between microlog pay was an extremely
hazardous way of attempting to establish either the presence or
the absence of communication between wells due to many factors, on
of which you core a very, very small area compared to the distance
between the two wells and the wide variations of permeability of
which you have no knowledge in between. Do you agree with this
statement?

A This approach certainly has limitations. It®s an inter-~
pretive problem, has a lot of geology, it's the best method that
I know of doing that of geologically looking for communication or
discontinuity, I make every effort to correlate microlog pay thoug

where they lie in the same stratigraphic position,

£y
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I think where they lie in different stratigraphic position,
where one exists in one well and does not exist in the next well,

I think it is a reasonable interpretation that somewhere between

those two wells this sand which is confined between certain bedding

planes must decrease sufficiently in permeability that it does not
reach the other well, and therefore there is not communication,
effective communication between those two wells in that sand inter
val. Thatt!s the best way I know how to do it.

Q Yoﬁ would agree that actual communication tests conducted
between the wells would be more conclusive proof of the existence
or non-existence of communication rather than an interpretive
correlation of microlog pays?

A I think really the two approaches in conjunction might
give youbmore of an answer, but I think that you have to, or that
it is more informative if you conduct your pressure tests in in-
dividual sands rather than as in thg entire interval open to the
well. I think in many cases some sands may go through and communi
cate and show you pressure communication where many others do not
go through, but the effect of those as I understand from our reser
voir experts, is that where there is even a slight amount of com-
munication you would see a pressure drop or a pressure interferenc
between two wells which does not mean that all the sands are commuj
cated between those two wells.

Q Tt'm not referring now to any communication test or tests
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that have been conducted with reference to this pool, but in

general if they are conducted under ideal conditions and as you say

we will assume they are conducted for each interval.

A Yes.

Q This would be considerably more conclusive method of deter
mining communication between the wells than would correlation of
microlog pays, wouldn?®t it? A I think it would be, --

Q (Interrupting’ Thank you.

A (Continuing) -- conclusive.

Q If you have further explanation I didn't mean to cut you of

A Thatts all right. I think that the tw§ really together
would probabiy give you more information if you do test isolated
sands, but of course I have confined my investigation to purely
the geological approach,

MR. COOLEY: Thank you.

MR. PORTER: Mr. Utz.

By MR. UTZ:
Q Mr. Lindsay, I'm sure by now that you are aware that there

are a number of perforétions shown on your crossisection exhibits

which are borne out by microlog separation. 1Is my understanding

correct that those perforations were made on the basis of the

SP curve alone? ' A They were,

Q@ Then, let's refer to your cross section QP, Exhibit 11-R,

for g minute. The perforations below vour GD sands on Government

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE, NEW Mexico
3-6691 5-9546




237

LL-10 which do not show microlog separation, can you state whether
or not those perforations are still in that well?

A To the best of my knowledge they are.

Q@ Let's enlarge it to all of your exhibits* Are all of the
perforationé shown on your exhibits still open in the well bore
as far as you know? |

A As far as I know they are unless there are any cases that

I am not aware of where it has been indicated that the well has

been plugged back above those; otherwise,. I would assume they are

open.
i

Q Getting back to your Shell 44-10, can you state whether or

not the lower perforations below your GD sands produce oil in that

well?
A T cant't say conclusively that they do beéause I dontt thin
: 1 ,
they have been tested separately.

Q Can you state that any of these perforations shown on your
exhibits,ﬁhich do not show microlog separations,§produce oil?

A On one of my cross sections at the previous hearing we shod
Shell Carson Unit 2 which showed perforations injan interval of no
microlog separation, and that is an oil well, it|is not a very
good o0il well, but it does produce oil from onlylperforations
opposite no microlog pay, and then this Southern| Union well on
Section KL appears to have perforations only opposite a sand inter;

val without microlog separation. Apparently the{sand intervals

ed
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which do show microlog separation have not been perforated.

Q@ That turned out to be a pretty good well then, didntt it?

A  Sure.

Q So microlog separation alone is not indicative of whether
a well will produce or not, is it?

A No, it is not.

Q I believe that it is your contention that there are quite
a number of isolated sand lenses in this reservoir which are com-
pletely separated from other sand lenses. A&m I correct in your
analysis?

A It is again the problem of nomenclature. The sands in,
I would say, probably most of these cases do go through to other
wells, but those adjacent wells don't show microlog separation and
therefore I think that the communicétion between those wells would
be very poor inasmuch as the more permeable sands lose their per-
meability going between the wells until somewhere between this well
and that well the permeability has dropped to so low a figure,
probably in the tenth of a millidarcy or less range.

Therefore, I conclude that there is poor communication, if any,
between those wells.

Q Have you, or do you know of any pressure tests, gravity
tests that have been made as between these individual sand lenses?

A T don't know of any between individual sand lenses.

Q Would that not be a pretty fair way of indicating that they
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had complete separation?

A I think that would be a good approach.

Q But you dont't know that that has ever been done?

A Not to my knowledge.

Q Just one other question. Mainly out of curiosity, if thes
sand lenses are completely separated, how do you account for the
0il being there in the first place?

A Well, we are getting back to this problem of geologic time
I wes asked that question at the last hearing and I stated that I
thought some part of the o0il was indigenous, but that most of it
migrated in the Gallup sands from an outside source, and I would
say that the vast majority of it hes migrated into the Gallup
sands.

The Gallup sands, if you look at them in their environment,
are a series of relatively thin sands interbedded with and entirel
encased in a vast section of shale, the mancous shale, which I bel
is considered to be a geood reservoir rock. And I would say that
in my opinion the mancous shale 1is probably the source of virtuall
all the Bisti oil, and of course when these sands were laid down
why they were not tightly cemented like they are now. They had
streaks of fairly relatively clean sand which had very little clay
in them, and other portions which did have a good deal of clay whi
would account, would be represented by the shaleout of the sands 1

lateral directions, and the mancous shale at that time as it was

ieve
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—txid —down before and arter these Gallup sands, consisted ol mud

and clay which was gradually compacted, and in that mud and clay 1

W

would say from the large concentration of organic remains, that th
0il was generated and more or less squeezed out of the shales into
the sands.

In other words, as oil is generated in shales and shales are
compacted, they become tighter and the oil tries to escape and
we find some escape8 into the sands and becomes concentrated into
the sands. Then, of course, the sediments are buried rather

deeply and at some time,at some geologic time, other changes take

place, circulation of ground waters which deposit cementing material,

much of it probably a result of the calcareous remains of the
various fossils which are right in the sands themselves, and that
changes the quality of the sands, it changes the nature of the
sand, they become differentially cemented and the oil which re-
mains in these streaks and stringers of permeable sand becomes
trapped. That is my concept of how the oil got into these sands
and why it can®t get out until you penetrate it with a well.

MR. PéRTER: Mr, Grenier.

By MR. GRENIER:

Q@ Just a couple of questions that have come to mind in the
course of the cross examination by other parties. Referring to
your Exhibit 11-R, I believe it was indicated in your Shell Carson

Unit 14-11 well there were some eight different microlog separation
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Intervals there where positive separation was shown, i1s that correft?

A That's correct.
Q@ Going over to the next one on the left and the Shell Gov-

ernment 44-10, is that bar correctly shown there as being a con-

=4

tinuous positive microlog separation throughout that interval whic]
you have stippled in that well?

A Yes, it is. I can®t recall the log itself. I looked at
quite a few, but I would aésume that the microlog did indicate a
solid interval of separation.

Q Now, running through that solid interval I see that you haye
some four non-permeable streaks which appear to pass right through
it, two of them at least going on a couple of wells on further to the
left of the exhibit, isnt't that correct?

A Yes. |

Q What was your basis for determining that those were still
impermeable lenses, or whatever, when you had positive microlog
separation throughout the full interval?

A The basis for the shale beds separating the sands was the
SP curve of electric log.

Q@ The microlog separation did not indicate that discontinuity?

A Not in thiswell.

Q I gather that you think that these, taking again the eight
separate sands over there in 1l4-11, that some of them pinch out

before they get over to offsetting wells., Wouldn®t it be just as
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ITkely to assume that some or all of The non-permeable intervals
would pinch out before they got over to the next wells?

A A reasonable question, and I think in many cases the non-
permeable streaks do pinch out as I show some here which do, Shell
Government 14-10, and toward the center of the same section has a
solid sand interval, and on the other side of it is a shale which
is approaching that, but which pinches out before it gets to it.

The reason why I interpret it that way is because in that par

ticular well that saﬁd appears from the electric log to be fairly
continuous sand and the shale 1s a very thin body and therefore thL
sand is in the majority. Looking at the field as a whole, the
sands are in the minority and I find it easier to visualize thin
sands pinching out into shale rather than the shales pinching out
into sands.

Q But within these areas, not taking the entire depth of the
well, you do have certain intervals which are predominantly sand?

A Yes.

Q With minor stringers within them?

A Yes.

Q@ With the same line of reasoning, those would be more apt té
pinch out? A Yes, they would.

Q@ Thank you.

A I wasntt quite through. I attempt to correlate all the

sands in the same stratigraphic, but if they are not in the same
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tterval;—themrTinterpret—those sands as not being communicaced.

MR. PORTER: My watch shows it is noontime.

MR. GRENIER: We are going to have to leave to catch one
of the planes. May I say that Southern Union supports the Appli-
cants in this case for 80 acre spacing. It does so primarily
on the ground, even after the testimony it is solidly confusing and
irreconciliable, the most you can get to from that situation is a
condition where we don't know yet, we cannot prove conclusively
what the conditions aré in this reservoir, that you cannot undrill
a well once it is drilled.

Itt's always easier to drill one that you haven®t drilled befofe,
but you can never undrill one, and particularly in the light of
the low takes which have been adverted to in the testimony in this
case of oil from this pool, at this time this is hardly the time
to be pushing people, as it was indicated in Mr. Brinkley's testimpny
yesterday, into a 40 acre development pattern as opposed to the
80 on which most of the field has been developed to date.

MR. SETH: 1Is Mr. Wiedekehr going to leave to00?

MR. GRENIZR: Yes.

MR. SETH: We were going to call Mr. Wiedekehr as a witness
since he has given statements from the floor, The only thing we
wanted was the cumulative production from the well that is under
production., If he would give that.

MR. WIEDEKEHR: I don?®t have that available. We will be
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glad to furnish 1t. It has been very small. It has been 200 barfels
a day.

MR, SETH: How did you measure?

MR. WIEDEKEHR: After swab test, after load oil has re-
covered.

MR, SETH: What about your practice on core samples?

MR. WIEDEKEHR: Yes, every foot, and you can have that

L

too if you would like to have it. If you will drop me a little
note Itll send you all the information I can on it.

MR. SETH: I think that will do it.

MR. PORTER: I realize that these plane connections are
difficult to make, so if someone else would like to make a statemgnt.

MR, WOOD: A. W. Wood, from Monsanto Chemical Company.
Monsanto wants to express concurrence with the proponents of 80 acre
spacing and reiterate its requests made at the original hearing,
that the Commission grant temporary 80 acre spacing in the Bisti-
Lower Gallup Pool.

MR, PORTER: Lhe meeting will recess until one-thirty.

(Recess.)

MR, PORTER: Lhe meeting will come to order, please.
Does anyone else have é queétion of Mr. Lindsay? The witness may be
excused,

(Witness excused.)

Mr., Seth, did you offer your exhibits?
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MR. SETH: No, I had one redirect, if I may.

MR, PORTER: I see.

RE-DIRECT EXAMINATION

By MR, SETH:

Q Wbuld you expect that the drainage radius in areas that
showed no microlog separation would be smaller than in areas that
did indicate a microlog separation?

A Yes, I would expect them to be smaller.

MR. SETH: I believe that?®s all.

W
Q

Q Now, referring to the exhibits, were these exhibits prepar
under your direction or supervision? A  They were.
MR. SETH: We would like to offer at this time Shell‘’s
Exhibits 1-R thfough 13-R, including letters A through H undef
L-R.
MR. PORTER: 1Is there any objection to the admission of
these exhibits? They will be admitted.

MR, SETH: I call Mr. Methven.

NORBERT METHVEN

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

DIRECT EXAMINATION

By MR, SETH:

Q Would you state your name, please, Mr., Methven, and your |
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position with Shell Oil Company?
A My name is Norbert E. Methven. I'm a reservoir engineer
with Shell 0il Company, stationed in Farmington, New Mexico.
MR, PORTER: Just a minute, Mr., Cooley. Mr. Cooley says
that the witness was not sworn.
A T was sworn with Mr. Lindsay.
MR, COOLEY: You were both sworn at the same time?
A Yes, sir.
MR. SETH: He was sworn with Mr. Lindsay.

Q@ What type of work are you doing in Farmington?

A I am a reservoir engineer, doing engineering work primarily

in the Bisti Field.

Q During the course of that work you have become familiar
with the reservoir characteristics of the Bisti Field, have you?

A Yes, I have.

Q What reservoir engineering data do you have that relates tqg
the geoldgical information that Mr. Lindsay has presented this
morning?

A Well, there is considerable reservoir data which supports
this geologic concept of irregularities and discontinuities. One
of these is the apparent absence of vertical communication, and I
think most, at least Shell uses, for instance in their completions
they use a method of fracting --

Q (Interrupting) Well, in your fract methods do you recognig

e
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and take into consideration the Iact that tThere 1s no vertilcal
permeability, there is no effective vertical permeability?

A Thatts right,

Q If sé, how do you do that?

A Well, we take that into account, and in order to assure
ourselves of fracting each individual sand, remémbering that there
are various permeabilities of these sands, or the permeability
varies, we use a method wherein you use rubber balls in the fract-
ing process. What you do is commence your fract job and in essencé
you will then fract the higher permeable’ zones, and then you use th
rubber balls, you float the rubber balls and those go into the holg
where the vélocity of the fracting fluid is greatest and plug those¢

off and the fluid is diverted to the zone of lesser permeability.

Not only does Shell do it, but I have been informed that othep

operators do likewise. Now, if you felt that you had vertical
permeability, you wouldn't be concerned about something like that.
You wouldnt!t need it.

Q Whét other reservoir characteristics relate to the dis-
continuity?

A Well, the presence of gas in a lower zone which is structurg
ly lower than the presence of oil in an upper sand would indicate
lack of vertical communication. Now, in view of the fact, as our
geologist testified, that the oil was put in there in geologic

time, surely this separation or migration would have occurred, but

e

S
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in any event this was depicted In Sinclair?s Exhibits II-R and
12-R as presented yesterday where they showed oil occurring above
the gas. Now if they had vertical communication or permeability,
surely that gas would have migrated up and the oil down.

Q Now, have you in your reservoir studies, have you made a
survey or paid special attention to the pressure picture in the
field? Could you give us any over-all analysis or estimate on
the pressure picture?

A Yes. There are large differences, large pressure differ-
ences, at adjacent well locations. Now, this occurs especially
below bubble point.

Q@ Can you point out or do you have an example?

A Yes, I have some., One of these examples is in the Britisih
American properties in Section 28, Township 26 North, Range 13 Wes
The well that I am going to refer to first is Douthit B-2 in this
case. In the month of October, 1956, this well had a static pres-
sure of 760 PSI. Here is a case of a very low pressure, and it is
British American Douthit B-4 in Section 27, Township 26 North,
Range 13 West had 2 pressure of 924 during the same month,

Another one in this same area was taken as of a later date, t
same British American Douthit B-4 had a value of 601 in April of
1957, while Douthit B-5 had a pressure in the same month of 1326.

Q Does this pressure show a pretty irregular arrangement

throughout the field, or is there anv scrt of pattern to it?

his
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A There is no apparent pattern. I think therets some other

examples down here in for instance Amerada No-Des-Pah No., 1 in

Section 8 of Township 25 North, Range 12 West.

Now, in April of 1957 that well had a static pressure of 1292j

while the well immediately south of that which is in Section 17,
Township 25 North, Range 12 West, Sunray Federal B-1l had a pressur
of LL41 during the same month. Pressure data in general throughout
the field exhibits those irregularities. Upon attempting to say
make an isobaric map of the field, why you fun into those differ-
ences, very, very great differences in pressure. Just in general
the pressure data is scrambled up and certainly highly indicative
of poor communication.

Q@ That shows irregularity would more or less confirm the
geological data that was put in by Mr. Lindsay?

A Yes, sir, it would be.

Q@ I believe you were here, or did you hear the testimony
concerning interference tests conducted in the vicinity of the
pilot test area? What does an interference test of that character
show?

A Well, an interference test as such shows pressure communi-
cation oﬁly, and it does not necessarily show the amount, or does
not give you a measure of drainage efficiency.

Q Why isn’t pressure communication alone a measure of drainag

efficiency?

(1%
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A Well, one thing is where you have isolated sands, why you
would not be measuring, for instance if you measured a well here and
a well there, and if you had an isolated sand why you wouldnf®t
necessarily measure the pressure or the interference. |

Q@ Does the degree of pressure at the particular time have
any significance?

A It has a very definite significance.

Q What is that?

A Well, pressure communication early in the life of a field
that is undersaturated, is a function of the time and the com-
pressibility of the fluid at that time. Now, when you are above
the bubble point, the compressibility, I mean above the bubble point
means you have undersaturated fluids, it means fluid and the com-
pressibility of a fluid is very small., So when you have a certain
pressure in say a vessel filled with fluid and you tske a drop out,
the pressure changes very greatly, but if you have a case where youy
have this vessel filled with some gas and you take a drop of gas oyt,
then the pressure effect is very slight because the pressure of the
fluid, or rather the compressibility of the fluid, is very slight
as compared to gas.

Therefore, when you take an interference test when you are
above the bubble point in the undersaturated region, then you have [a,
quite a pressure effect, but not very much or not necessarily very

much fluid communication.
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Q@ Well, them, It womrd be relatively easy to SHOW pressure
communication in an area where the pressures are above the bubble
point? A Yes, it is.

Q@ That would hold whether the pressures were obtained artifi
cially or were naturally occurring, is that true?

A Yes. And the difference of say the pressure communication
from say above the bubble point to some place below the bubble
point can amount to say a hundred times as much as the same amount
of, that the time to detect that pressure difference would be say
one hundred times.

Q@ Are there areas in the field that are presently below the
bubble point? |

A  There are, yes. I Jjust cited a few pressure cases that we

Q@ I dontt believe you told us what the bubble point was,
what is it?

A TIt?s in the region of, well, in the original hearing it wa
stated as 1207 PSI.

Q@ Now, you have indicated that there can be instances of
pressure communication, but that will not show drainage efficiency
and will not show the complete drainage picture. Can you refer to
any of the exhibits that are presently posted and show us an examp
where there may be pressure communication through a particular zon
while others there is no communication indicated?

A  There are, of course, quite a few of them. I think on our

e,
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EXhibit L3-R, British Kmerican Douthit B-13, you can see that as
you check the communication between this well and this well, you
could very well have it or you could possibly have it any way
through there, but it doesn't tell you what's happening to this
sand in here, this separate‘sand in here. |

Q Then if interference tests were conducted, using those two
wells, it could possibly show pressure communication and it would
be much easier to show it if it were above the bubble point, but
still we wouldn't have a very good picture on the drainage situa-
tion? |

A No, it certainly wouldn't tell you anything about what the
drainage situation was of that éando Therets a lot of examples
like that, Oh, we can pick say this well right here, this is
Government 22-9 as depicted on KL or our Exhibit 9-R, therefs a
stringer here that you couldn't tell what the effect was byvmeasur
ing the pressures in here or ﬁere as far as drainage is concerned.
You could very well have pressure communication there, butyn could
tell what is happening there.

Q@ The pressurestaken in the well bore generally are not se-
lective of any particular sand, they just measure the total over-al
pressure?

A That is the conventional way of measuring pressures, and
it is only very occasionally does somebody try to isolate the sand

and try to measure the communication.

T
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Q What are the two methods used to try to determine drainage
efficiency?

A Of course, interference is good, assuming you have homo-

geneous sands and you are measuring those sands in particular. Hoy-

ever, say a material balance calculation can give you an idea of
what the drainage efficiency might be or an extrapolation of pressuy
and or production decline trends.

Q Considering where we are in the life of the Bisti Field,
do you believe that it is, you could apply either one of those two

methods?

L1

A Certainly not now. For one thing, say the material balancy
is based on pressure performance and we have already stated that
the pressure performance is very erratic and as a consequence the
reliability of any material balance at this stage would be very,
very poor.

Q You heard Mr, Lewis testify, and if I understand it correct
you recognized that method of computation as being a method used
generally, is that correct? A Oh, yes. It's --

Q@ (Interrupting) But you would not feel that it éhould be
applied ﬁé the Bisti Pool at the present time, is that right?

A No, his was based on purely a text book example, and a
perfect reservoir, and I'm sure this is anything but that, plus thq

fact that your pressures indicate the same.

@ Would yvou express an opinion as to when in the life of this

re

ly,
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Tield That you think that you could apply the materlal balance
calculation in order to extrapolate from your production data?

A Well, in order to give you any measure of workable accuracdy,
you should be say a third of the life or later of the reservoir.

Q@ Now, from what you know about the Bisti Field, do you think
that can happen in the next five years, say, or three years or
what, do you have any basis for estimating that?

A I think it could happen, certainly not within three years,
and possibly not until five years.

Q@ Then itt's going to be down the line a ways before you

*J

start using those particular methods for their drainage efficiency
A Yes, it will.
Q Now, consider just a delay of say a year on the drilling
of 4O acre locations, how will that affect completions, assuming

that you had to drill on 80 acre locations now and waited a year

to drill on 40t's, what effect, if any, will they have on the drill
ing of these iﬁfill wells, a year or some such order from now?
A Well, in view of a certain degree of pressure communication,
why these sands that may occur from one well to the next would be,
at least their pressure would be lower and thus that would be in
some of the sands. However, other sands would have initial reservdir
pressures, so in the process of drilling wells through partially
depleted sands as compared to virgin sands, why you have a lot of

completion difficulties. Some of these are say mudding up of the
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IowWer pressure sard.

Q@ Does that complication arise by reason of the fact that
there are areas of different pressure within the same well bore?
Do you get more mud in some sections than others?

A By all means, yes.

Q Explain,.

A Well, during the process of drilling the well, you of cour
carry a éertain mud weight to hold back the formation. In this
case you would have to carry enough to hold back the pressure of
the higher zones. The lower pressure zones would be highly
susceptible to taking the filtrate out of the mud itself,

Q That would complicate the efficiency of your completion,
is that correct?

A By all means. Not only mudding up, but the fracturing
cocnsiderations are quite complicated there that, if assuming then
that you didnt't have mudding up, then if you were to fract the wel
then this samé lower pressured sand would be the one that would be
most receptive to the fract fluid, then you have the problem of
fracting the virgin sands to get the additional recovery.

Q Again, on this proposition of delaying the drilling of the
infill wells and assuming, as the proponents do, that there is
drainage, what effect will it have on changing the direction and
movement of this 0il? We assume it starts toward the 80 acre lo-

cation if the proponents would, and that you drill the 4O acre

Se
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wells, does the oil have to change its path?

A Thatts right. You can envision the o0il moving toward that
well bore and then you drill another well here and it reverses its

Q Is that of any significance?

A Well, one thing, based on those assumptions then for one
thing, say the gas saturation will be higher and as a result the
mobility ratio or the ability of the oil to move back again will b
reduced.

Q Does this show that the drilling of these so-called infill
wells 4t a later date would be less attractive to any person to
fully develop the field?

A By all means.

Q What other factors are involved, cost factors?

A ‘Well, of course, you will incur higher drilling costs be-
cause ofksay a noncontinuous development program. Your completion
costs, as we have already stated, would be higher. The lease
facilities that you would have to replan those costs would be
higher at a later date.

Q@ On the pressure aspect of it too, would you expect to en-
ccunter in some of the sands at least, lower pressures, and will
that affect your payout situation?

A Yes. At a later date some of the pressures will be lower,

and the consequent payout of the well will undoubtedly be much

b1 f .

W

longer than they are todaya
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Q During the course of the hearing there has been a con-
siderable discussion about the importance of the production from
the lower members of this sand. Is it your opinion that the ex-
pected production from these areas is important, is going to be im
portant in the over-all production from the Bisti Field, or is it
of no consequence as the Applicants have indicated?

A No, I think itt's quite important that any well you recover
there that you should AO so, and it is very difficult to calculate
how much this will be, but it will be quite a bit, and in the
difference of say a 40 to 80 wili be even more in view of the
discontinuities as indicated in the upper sands too.

Q Well, in drilling the LO acre locationé, you not only get
the o0il that is in'discontinuﬁmﬁsthat don®t extend over the 80
acre distance, but does that have any efféct on the efficiency and
the drainage in the upper sands?

A I think it will have an appreciable effect on the drainage
efficiency of the upper sands.

Q@ And in these 4O acre wells we have to consider not only
the production in the lower areas, but it is a complete well in
itself and we should look at the entire well, should we not?

A Certainly.

Q@ Would you care to express any, or indicate to the Commissi
any percentage that you would expect,making a division between the

upper and lower sandg? A Well, --

T
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W Just Considering o0il 1n place il the 11Yrst 1NsSCance.

A Well, in the case of the lower sands, let's refer to what
we call ﬁhe GE, GG, which are the lower members as depicted by
the cross sections, there is probably some 20% of the total oil in
place in those sands.

Q@ Now, Shell's testimony shows too that these lower sands
you probably wouldﬁ?t get the same production efficiehcy that you
would from the uppef sands. Is that a falr statement?

A I think it is. Theyt!re poorer sands in general.

Q@ Then that should be éonsidered by the Commission also,
should iﬁ not? Your figures relate to oil in place?

A Yes, they do.

Q But you would feel that it was important to consider also
that the production be less efficient from the lower?

A Yes.

Q@ Are there some examples of each well in the field that havyq
shown some rather high initial production but have dropped off?

L Yes, there are some wells on the edge that appear, that

apparently dont't have much pay in them, and as a result their prest

sures have declined and the wells are approaching the economic limj;
and I wouldn't think that they would recover, but say several
thousand barfels, and those wells are generally where there’s
small if no microlog pay in them. |

Q Do you have any other comments that you would like to make

t,
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to the Commission on the reservoir situation?

A Well, I think that one thing, wells completed say in this,
in these lower sands that apparently don't show any microlog pay,
there has been some brought out today thét actually produced oil,
produced quite a bit of o0il, however I think they'll have rapid
declines, especially on a wide spacing program, and I think thatt's
quite applicable to say the sands in the interior where you have‘
poor pay but there's certainly oil there, certainly recoverable
and we certainly wéuld like to recover it.

Q@ This production, you heard testimony about the Southern
Union well where there was no microlog pay indicated, and there wa
production, would you expect the radius of drainage theré to be
less than in areas where there is a microlog separation?

A Yes. It would be a very logical conclusion, that is a
wide-spaced well would not recover a very great percentage of the
oil where a closer-spaced well would recover a greater percentage
of that oil.

Q@ This o0il that is apparently in the areas where there is no
microlog separation, that has a place in the picture, does it not?

A Yes.

Q@ And our spacing should be geared with that situation in
mind, very small drainage radius? A Yes.

Q Is there a considerable development in the field to date on

patterns other than any requested by the Applicants? Do you have
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an exhiobilit showing that? A Yes.

(Marked Shellts Exhibit 14-R,
for identification.)

Q@ Would you refer to Exhibit 14-R?

A Yes. This is Exhibit 14-R, which is a contour-map of the
Bisti-Lower Gallup Pool, and what we have done is colored in the
Governmental quarter sections, for instance the ones in red are
the Governmental quarter sections on which there have been two
wells, which there have been more than two wells drilled. Therefs
eight red ones, I believe.

Now, in the case of the green ones, those are Governmental

quarter sections on which two non-diagonal wells have been drilled}

So you can see these are spaced throughout the field,

Q@ In this diagram you have not taken into consideration direc¢t

40 acre offsets, have you? A No.

Q@ You are just considering quarter sections alone?

A Yes, there are a lot of other wells that are miéplaced.

Q@ There are a lot of forty acre direct offsets?

A  There are, yes.

Q Is Shell 0il Company prepared to proceed on the 4O acre
development as testified at the previous hearing?

A Yes, as far as I know.

MR. SETH: Thatt's all the direct questions we have,

MR. PORTER: Does anyone else have a question of the witng

£SS?
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M¥. Campbell.

CROSS EXAMINATION

By MR. CAMPBELL:

Q@ Mr, Meﬁhven, will you stand up and refer to this exhibit
again, please, your Exhibit 14-R? Do you have the dates on which
the wells in this area were completed by Shell since the first
hearing?

A The dates of completion?

Q Yes.

A T could probably get some of them, I think I have some
of those dates with me.

Q I'm going to point to various of these red marked quarter
sections in the approximate center of the exhibit and ask you to
tell me who appears to be the owner of the acreage underlying thos¢
red marked quarter sections. Let?s take this one right here. 1Is
this Shell acreage? | A Yes, it is.

@ Is this one?

A That is Shell?'s acreage.

@ Is this one? L Yes.
Q@ Is this one? A Yes,
Q Is this one? & No.

Q Who owns this acreage?

A El Paso is the oil company.
Q@ Out of the six quarter sections marked in red in that area,

Shell is the owner of five, is that correct?
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A—It—tse
Q Can you tell me how many of the wells that are shown in
those five quarter sections have been drilled by Shell since the

last hearing?

A I don't know exactly, but I think most of them were. Therp

are, I believe a few that were drilled prior to the other hearing.

Q@ Do you know the number of wells that Shell has drilled on &

4O acre pattern since the last hearing, the total number?

A T don't remember the number, no.

Q@ As a reservoir engineer, would you say that it is a correct

statement to say that in a situation of this type with a cluster
of wells as these are clustered in what has been testified to as

the fairway or Highway 66, might result in a drainage situation

to the advantage of the owner of these properties with the clusteré¢d

well ownership?

A TYou meén under the present condition wherein the other
people do not have 4O acre wells?

Q@ Yes.

A Well, T think there might be some room for say some drainag
out there based on limited amount of apparent interference.

Q Do you have any data with you on the production history of
the wells situated in that area to which we have been referring on
the Shell acreage? A Yes, I have someo

Q@ Can you tell me what the production was from those wells

fe
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during tite month ol November?

A T dontt think I have the November figures. I think the
book is only ﬁp to October, the October figures.

Q Do you know whether Shell has the November figures here
available? A T don't think they are.

MR. SETH: We can get them for you if yéu want them.

A  The November figures, of course, come out in December and
we apparently didn®t have them available.

MR. CAMPBELL: I would like to request that the productio
figures on the Shell wells in Township 25 North, Range 12 West be
furnished to the Commission together with the dates of the com-
mencement of drilling on each of the wells,

MR, SETH: We will be glad to furnish that.

Q Is there any other acreage shown on that exhibit that is
owned by Shell than that to which we have referred, your Exhibit
14-R, that is marked in green or red?

A Which ones did you point to?

Q@ Thet group in the center of some eight, are there any othe)
marked that are Shell acreage?

A This is Shell here.

Q Have any wells been drilled on that tract since the first
hearing? A Yes, sir,

MR, CAMPBELL: T would also like to have the information

on that tract, the commencement date on each of the wells, and

—
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tThe production data,.

MR, COCLEY: Mr. Methven, will you identify the last

quarter section?

A This last one, Section 16 in Township 25 North, Range 11 Wekt,

and this is the southwest quarter of that section.

MR, SETH: We will like the same information on Sunrayts
offsetting wells.

MR. ERREBO: If you will identify in some general terms,
we will know what you want.

MR. PORTER: 1Is that the November production figures that
you have requested?

MR. CAMPBELL: Yes, sir. I understand the October are
available toc the Commission.

MR, SETH: That is Sunray Mid-Continent C-14 snd C-21,
those two seem to be the only ones.

MR, PORTER: I believe those reports usually reach the
Commission about the 25th of the month.

MR. COOLEY: Will you be willing to furnish the informatid
requested, Mr. Errebo?

MR. ERREBO: Yes, I so stated.

+ Q During the course of your testimony, you, as I recall, it,

made the g?neral statement that at the present time because of the
inadequate production history, as I understood you, you could not

determine the situstion in this reservoir by an examination of the

n
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production usually and the pressure decline, is that correct?

A I believe I made that statement.

Q@ And what was your reason that you could not determine the
movement of fluids by interference tests?

A Interference tests showing only pressure communication
above the bubble point.

Q@ Do you consider that pressure communication is not any
measurement of communication or drainage?

A TIt's an indication of movement and drainage, but it gives
you no qualitative or quantitative amount.

Q And at this stage of development and production or com-
pletion of this reservoir, there is no quantitative basis on which
you can determine that, is there? A Determine what.

Q@ The drainage, the movement of fluid, the amount of fluid
moving that you referred to. If you can't use interference tests
and you cantt use material balance methoa, then there is no basis
at the presént time upon which you can calculate that, is there?

A You have to base your estimates on the geologic picture.

Q@ And as you said, the indication of pressure changes, is
that correct? A Yes.

Q But you do believe that with additional production history
in this reservoir some of the factors necessary to make those cal-
culations will appear, will they not?

A T think they might, given sufficient time. However,
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say the pressure, the erratic nature ol the pressures to date
suggest it would be a long time, and matter of years of course.

Q@ If you are unable to make any of these calculations, are
you unable for your company at this time to calculate or estimate
ultimate recovery or possible performance of your wells in this
reservoir? How would you do that?

A How would I, would you rephrase that?

Q How do you calculate for your company in their economic
calculation of drilling, any basis for ultimate recovery from the
lease?

A You base that on the geologic picture and the total oil
in place.

Q@ You base it entirely on your geologic picture?

A  And your calculation of the total oil in place.

Q@ How do you calculate that? A By volumes.

Q@ Do you have enough information in this reservoir to doc thay?

A I think so. There?s quite a few exhibits here that give y¢u
a very good means of calculating the o0il in place.

Q Is that the method that you used in calculating the 20%
of the o0il in place in the lower sand zones?

A Yes, volumetric,

Q@ Do you have your calculations as to the amount of sand
you estimate?

A I have some calculations here.
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Q¥  Did you consider the reservoir characteristics in the

lower sands to be the same as in the upper sands in your calcula-

tion? A No.

@ Did you consider the porosity to be the same, the average
porosity? A No.

Q@ Did you consider what you stated was the possibility of
rapid decline of production in the lower zone?

A Pardon me,

Q Did you consider what you stated during the course of your
testimony was your prediction of a rapid decline in production in
the lower zones?

A You arevasking me about the total oil in place calculations?

Q@ Recoverable oil, yes.

A I believe I understood you to be talking about total oil
in place, at least I was.

Q@ Well, were you talking about recoverable oil in place
when yourwere referring to 20%?

A Total o0il in place?

Q Total o0il in place. A Yes.

Q Do you have any calculations or estimates considering reser

voir characteristics and the performance possibilities of the lower
sands to indicate recoverable o0il as related to the upper sands?

A Well, you have, as you mentioned, the porosities and satura

tions of those sands.
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Q Do you think that the estimeates that have been made here
by their engineering witness as to the approximately 95% of the
recoverable oil being in the upper sands are out of line?

A I think so, yes. I think that would leave only five perceht
of the recoverable in the lower sands. I think there®'s more than
that. |

Q How much more recoverable?

A T couldn't give, you cant®t calculate it, so I can®t give
a définite numbér° | |

Q@ In other words, there is no way in which you can calculate
it, is there?

A No, ﬁot the recovery efficiency.

MR. CAMPBELL: I believe thatts all.
MR. PORTER: Anyone else? |

MR, WHITE: I have one question,

MR. PORTER: Mr, White.

By MR. WHITE:
|

@ In your testimony as to the delays and the resultant diffi{
culties that wouldarise by development on 80 acre spacing program
such as mudding up due to low pressures, you are wholly disregarding,
are you not, the possible success of the LPG program?

A Could you read that back to me.

REPORTER: Reading: In your testimony as to the delays a#d

—the—resulbant—diffieuntbies—that—woutdarise—by—development—onS0—ecre——
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spacing program such as mudding up due to low pressures, you are
wholly disregarding, are you not, the possible success of the LPG
program?

A .I think you will have these same troubles a year from now
whether you flood or not,

Q@ To the same degree or lesser degree in view of the LPG,
assuming it to be a success?

A In order to answer that, you have to make a lot of assump-
tions, now, for instance who you would propose to flood.

Q@ Well, you were here yesterday, were you not?

A I was indeed.

Q Let?s assume that the LPG program continues to be success-
ful as it ié pointed out to be, what would your conclusions then
be on that assumption?

MR, SETH: What area are you referring to?
MR. WHITE: Well, wherever the LPG program initiated,
where the resﬁlté of it would be felt.

Q@ Well, getting back to the original question, did you or dig
you not give any consideration to the LPG program?

A Well, we're actively considering it, of course.

Q Do you téke that into consideration when you state your
conclusions as to what difficulties might be encountered by delay

caused by drilling on an 8C acre spacing program?

A ]ﬁ[e'ﬂ, letts go on to the next guegtion
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MR. SEIH: Maybe il you would make Them a 1little more

specific as to areas they would be capable -=

MR. WHITE: (Interrupting) I merely asked him if in stat

ing his conclusions he took into consideration the LPG program.

Q@ You stated that Shell was ready to proceed on a 40 acre
spacing program, is that true? A T did, yes.

Q@ Do you intend to drill the outer edges on a 40 acre spacing
program?

A We dontt intend to drill any non-economical wells. If a
well out there is uneconomical, we have no intention of drilling
it. We obviously will drill out as far as a well is economical.

Q@ Then your statement definitely has limitations to Shellts
readiness to proceed on a 40 acre spacing program?

A Well, it would if it was any spacing.

MR, WHITE: 1hatts all,

MR. PORTER: ‘Mr. Wade.

MR. WADE: I have just a couple.
By MR. WADE:

Q DMr. Methven, back to this delay business, what will happen| on
80 acres, if you were to have to go back in later? I think your
first difficulty that you were discussing in completion was this
mudding up of the low pressure sands?

A Yes.

Q@ Do vou think that that mudding up situation would be of
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such magnitude that The mormal Iract Job wouldn'T brifig 1t back
in good shape?

A I thiﬂk there?s quite a possibility, yes, that if not muddil
up, you could say havé some sort of blocking of the formation back
into the formation.

Q@ TYou are assuming then that the filtrate will penetrate a
pretty far distance back from the well bore if a fract job wouldn?t
eliminate that block, arentt you? A Thatts right.

Q Has it been your e#perience, or do you think that that
occurs, that you have a filtrate invasion to a considerable degree
in this thing?

A We have already experienced some troubles along that line.

Q@ And a fract job would not bring them back?

A They did in this case, but I suspect that if the sands have

been depleted, that the trouble would have been exaggerated over and

above what they have been recently, and I think you would encountern
considerable difficulty.

Q@ I think you also indicated that fracturing would be more
complicated?

A If not mudding up, then fracturing would be more complica-
ted Jjust, if you didnt't have mudding up then you would have the
case of the o0il going into that depleted sand and possibly not
fracting the lower sand.

Q@ That is just what I was going to get at, what is wrong

ng
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with your rubber Dballs that you are using now?

A In this case itt!'s questionable about the effectiveness at
that date, that time.

Q@ What do you mean effectiveness?

A The effectiveness of the rubber ball fract jobs.

Q Well, that rubber ball fract job is just a physical
principle of the rubber balls going to the zone of highest per-
meability, is it not? A Yes, it is.

Q Wouldn't tnat physical prinicple still hold?

A In general it might be complicated.

Q I think you also said that you would experience a higher
drilling cost the second time around for drilling the infill wells
is that right? A That is, yes.

@ What do you base that on?

A That?s based on the previous testimony at the previous
hearing.

Q Did you testify to that? A 1 did not.

Q@ You really don'!t know then whether or not it would be more
expensive the second time around?

A I would expect it to be.

Q 7You would base it on your experience?

A Well, I'd base it on the previous testimony, the previous
accepted testimony.

Q I think you also indicated payout on the second time aroun

N
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would be longer?

A Tt could very well be.

Q That would be based on your assumption that the drilling
cost would be higher the second time around to a great extent,
would it not?

A That plus the wells capabilities at that time might not be
as they are today.

MR, WADE: Thatts all.
MR. PORTER: Mr; Dutton,

By MR. DUTTON:

Q Mr. Methven, are you one of the members of Shell 0il Com-
pany that gets to deal in dollars, -réspécting economic evaluation?

A 1 don't handle many dollars.

Q bo yoﬁ make economic evaluations?

A I do, yes.

Q Have you made one in this field?

A Yes.

Q@ In making such an economic evaluation, say with particular
reference to the drilling of the development well, do you think tha
payout time should be considered?

A Payout time should be considered. I think so, I think it
always does.

Q@ Do you have ény idea of your own, as a reservoir engineer,

as to what migth@ a _reasaonahle payont period for the devel opment:

t
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Oof WeIXr costs?

A

A reasonable payout time is dependent upon what the compan

is willing to accept, and I have no, I mean I don't control that,

Q@ In the original hearing, did you testify that you thought

that a 40 acre‘spacing would pay out in a reasonable length of tim

A

I did.

Q@ At that time were you speaking for Shell 0il Company on

your own position as a reservoir engineer and professional man?

A

Speaking for Shell 0il, yes.

Q@ At that time what did Shell consider to be a reasonable

payout period?

A I think itts about two years.

Q
Q

About two years? A And it varies.

Are you familiar with the Bisti Unit allowable that has

been recommended for the month of January, 1958, for the standard

LO acre unit? A I believe I heard.
Q@ What figure do you recall hearing?
A For what period was this?
Q January.
A For the month of Janusry?
Q Yes, expressed in barrels per day.
I don't think it was definitely decided, but it was some-

A

thing to the effect of ten barrels per day for the month of January

Q

Mr. Methven, what is your idea of the approximate cost of

1))
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drilling a well In The BisTi area?

A Previously a witness -- could you define the cost now, whgt
does the cost that you are talking about include?

Q

%

First to define it, I would define it as the total cost of
drilling, completing and equipping. I would accept any one of the
categories that you would define.

A Which one would you prefer?

Q@ The sum would be fine.

A The testimony at that time was to the effect of 48,000,

Q On the basis of ten barrels of oil per day production,
can you give us an estimate of what the payout time would be for
the =--

A (Interrupting) Ten barrels per day per month. Are you
making an assumption that you can produce the well only at ten
barrels a day --

Q (Interrupting) I'm assuming --

A  -- forever?

Q@ I'm assuming that the well will produce ten barrels a day,
yes, sir, approximately what time would the payout be on that?

A It is certainly a hypothetical question, and I don't have
a handy figure, but there is no question about it, it would be a
long time.

Q It would exceed two years by a substantial margin of time,

would it not?
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A Assuming this hypothetical production rate?

Q Assuming this hypothetical type of an example, would you
obJject to stating that the net income would be roughly to the
operator two dollars a barrelafterall expénses of lifting the 0il?

A Would you rephrase that?

Q Considering all expenseé involved to the operator, would
you say that his net income per barrel of two dollars would be too
far out of the ball park just to talk about years?

A No.

Q@ At ten barrels per day then, the operator would have
essentially a twenty dollar a day income?

& 'That is right. |

Q/ In $48,000 expenditure, how many days would that involve
just roughly?

A \Forty—eight divided by twenty?

Q Yes.

A That goes in about thousand -- = . PR

i

'Q (Interrupting) Would twenty-four hundred be all right?

A Yes, |

Q@ Then twenty-four hundred days would be approximately seven
years. A T presume.

Q@ Mr. Methven, do you have any information that you would
like to submit to the Commission at this time that would indicate

that the allowable situation in the Bisti Pool is likelv to change
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in the Immedlate future?

MR, SETH: 1If the Commission please, I don®t believe that
is within the scope of the direct examination. I dén?t think it
is pertinent. I dont't think it is within the scope of the hear-
ing at all,

MR. DUTTON: 1If the Commission will hear discussion, the
purpose of the question was that Mr. Methvent's hypothetical term
given to this particular example might have ieft, or did to me
insinuate that ten barrels a day would not last very long, and I
just wondered if he had any information that would indicate that
to be a fact.

A Could I --
MR. SETH: Just a minute,
A Oh,

MR. PORTER: The objection to the question is éustained.

MR. DUTTON: Thank you. Thatts all I have.

MR, KELLAHIN: Jason Kellahin>for Phillips Petroleum
Company.

By MR, KELLAHIN:

Q@ Mr. Methven, you, as a reservoir engineer, recognize the us
of the material balance calculation in predicting reservoir per-
formance in terms of oll originally in place, do you not?

A He interrupted my ability to concentrate on the mispro-

nunciation of my name,

(S
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Q@ T apologize. A It's Methven.

Q@ Shall I repeat the question? |

A I wish you would, yes.

Q@ Mr. Methven. A  Thank you.

Q@ As a reservoir engineer, you do recognize the use of the
material balance calculation to predict reservoir performance in
terms of o0il originally in place, do you not?

A Yes,

Q And do you make that prediction after the pool has been
one-third depleted?

A You can make these predictions all along the line, but the
accuracy of these predictions on a pool are very poor because the
material balance equation is based on a homogeneous reservoir, so
they're very poor until you get very}very good data, and that data
comes only after a period of years.

Q@ In thet event, then, you wouldn?®t say that the material
balance calculation is useless at the initial stages of reservoir
development, would you?

A Well, it gives the reservoir engineer something to do, but
I for oné couldn't sell it to management in the early stages of
development. |

Q@ Have you, yourself, used it for that purpose?

A Like I said -- I hsve used a material balance equation,

@ In your use of that, did you have the perfect reservoir
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To which you reierred?

A No, I didntt. And my results showed it.

Q Actually the only assumption in that connection is an as=-
sumption of continuity, is it not? A Pardon me.

Q I say the only assumption you make in reservoir characteri
on that point is an assumption that it is a continuous reservoir,
is that correct?

A Oh, yes, you have to know all of the factors of the
reservoir,

Q@ I mean in regard to a homogeneous reservoir, you have to
assume continuity, is that correct, in a material balance formula?

A Oh, surely.

Q@ HNow, you made some reference to difficulty or impossibilit
of reversing the flow of the fluids in the reservoir by the drilli
of later infill wells. Just what was your testimony on that, Mr.
Methven?

A T said that you can -- by drilling wide spaced wells you

can have oil moving towards that well and then when you drill a we

stic

11

in between and you, say you draw the pressure down here, would preffer

to go to this well then, after having moved possibly beyond that
point,

Q@ Actually it would move to the new well, would it not?

A Pardon me.

Q It would tend to move toward the infill well?
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& Some ol Tthe o1il, yese.

Q The relative permeability at that point being less than at

the point of the old well?

A The relative permeability being less at this time and then
fore the movement of that oil at this time is impaired as compared
to drilling the well initially.

Q Then what is the difficulty in the movement of that oil
toward the new well? I dontt follow your reasoning on that.

A I just said that you have already moved it away from the
new well and now you are going to move it back into the well.

Why didntt you drill the well, I mean you should drill the well
first anq take it out there.

Q But the fact is that it will move, is that correct?

A Yes.

Q@ To the new well? A Oh, yes.

Q@ Then there's no loss?

A Oh, on the contrary, the ability for it to move it at a
later date then is impaired as tompared to initially.

Q@ In connection with your testimony on the drilling of these
infill wells, you expressed some concern about the mudding up of
low pressure zones., I believe you also had some testimony to the
effect that the pressure communication did not necessarily indicat
the ability of the fluids to move through the reservoir in regard

to drainage. In that connection, how would pressures be reduced

-

o
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at the point ol these 1nTill wells i There was no eliective
drainage at that point?

A T did not say there wésn?t any drainage. 1 said that the
drainage efficiency could not be-measured by pressure interference
tests. I did not deny -~

Q@ (Interrupting) There would be drainage?

A I wouldn't deny that if you have communication. The degreg,

of course, is very important.

MR, KELLAHIN: Thank you, sir.

MR, PORTER: Anyone else have a question of Mr. Methven?
Mr. Cooley.

By MR. COOLEY:

Q Mr, Methven, have you, yourself, made any calculation as t¢

the drainage efficiency of one well or an average well in the
Bisti~-Lower Gallup 0il Pool?

A The drainage efficiency of one well?

Q@ I don't mean any particular well, but I mean what you feel
the drainage éfficiency is in this pool over all.

-A In certain sands, yes, certain members, the prime members
I believe we testified would be something like 20% at the previous
hearing.

Q@ And have you made any calculation as to the area which one
well will drain?

A Well,you can?®t do that, you can't calculate how much one wel

1
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will drain, Given enough time, why a well could in this field,
could drain over long distances, but I don't think it would drain
many of the sands and the efficiency would>be very, very poor.

Q Well, I believe you answered that you felt that one well
would drain 40 acres, didn't you? A Pardon me,

Q Haven?®t you testified in this case that one well will
drain 40 acreé? A Yes.

Q Now, tﬁis is what I'm getting at, how did you determine thgt
it would drain 40 acres? Wﬁat method of calculation did you use?

A Well, you of coﬁrsé use the geologic picture, and from that
it appears that you can drain a certain amount of that oil out of
that region, and so you estimate what the efficiency would be.

Q It?s based primarily on the geologic picture?

A Primarily, plus experience from what you might experience
from a field like this.

Q This geologic picture is obtained through the interpretation
of micrologs and electric logs and core data?

A  Al]1 data available, yes.

Q@ All of this is localized in the area of one well bore and
you are interpolating or interpreting what the intervening area
will hold? A Oh, sure,

Q@ You feel that this type of calculation is more reliable than
pressure interference information?

A T think it is at this stage, yes. I think that?s the method.

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE, NEW MEXICO
3-6691 5-9546




283

T don't mean that pressure interierence tests are not applicable,
but tﬁey don®t give you a measure of the degree,

Q 'Woul&n?t the amount of drawdown give you some indication
of the qualitagive drainage effect? You have stated repeatedly
that you can'®t ascertain the qualiﬁy of your drainage through
communication tests, Wouldn't the degree of drainage pressure
variation give you some indiéation at least of that quality?

A Yes, yes. But you don't have anything to relate that
degree to. |

Q@ You are not prepared to state what percentage of recoverab
0il you feel lies below the GC and GD sands as you define them?

A Percent of recoverable. I don't know what that would be,
but I said that it would probably be less than the upper sands whi
are better. It's very difficult to estimate what it is. It's
something less ﬁhan that.

@ I believe you also stated that you felt the density of the
drilling affects the recovery. Is this only in extremely hetero-
geneous types of reservoirs? I mean we have had testimony and ex~-
tractions from papers by various bodies, Interstate 0il Commission
Committees andvarious other agencies, to the effect that density
of drilling was pretty much, made very little difference in the
ultimate.

A They said that it made some difference and that amount of

difference was calculated on the basis of purely textbook example

le
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O 4 very nomogeneous reservoir, so there is, even they admit GO
some in the case, I mean a small amount in the case of the homo-
geneous reservoir, and then when you differ from the homogenity
that the figure goes up.
Q It is your feeling that the homogenity increase is due to
the increased density?
A Yes, I think as the homogenity increases, then your effici
¢y increases with the denser spacing.
MR. PORTER: Does anyone else have a question of the
witness? |
MR, SETH: I have a little re-direct.
MR, PORTHER: Let's take a five minute recess.
(Recess,.)
IMR. PORTER: <the hearing will come to order, please.
Mr. Seth, I believe you have some re-direct.

MR, SETH: Yes.,

RE-DIRECY EXAMINALION
By MR. SiiH: | |
Q Mf. Methven, in your calculations on your reservoir here,
did you use the methods that are ordinarily used in the industry?
A Yes, volumetric calculations, those are the general and
accepted methods.

Q Generally accepted throughout the industry, are they?

I -
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A Yes, they are.

Q Your other calculations likewise?

A Very much so, yes.

Q@ In those calculations you used established permeability,
porosity, water data that had been furnished to you, is that
correct? A Thatts right,

@ And using all of that data you made your calculations as
testified to in the original hearing?

A Yes,

Q You were asked about efficiency on 40 and 80 acre tracts.
What would your opinion be as a comparative efficiency on the 40
as compared to 80 acre locations, ordinary drainage efficiency?

A Well, related to this poocl there would be quite a bit of
difference in addition to this lower interval which we've stated has
about 20% of the total oil in plasce. It's difficult to say how
much of that you'll get, but you might get, well, half the recovery
efficiency there as you would with the upper sand, or say 10% of
that, and that plus the additional segregated or discontinuous
members that you would get in the upper sands, plus the improved
recovery efficiency in general, would amount to a considerable
percentage of the oil in place.

Q And you would recommend to the company, as you did before,
thet they would proceed on such a drilling program?

A Yes, I think so. Theret's a lot of o0il there. and I think
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they can recover 1t, and I Think The fact Is I advise that they do
recover it, and in any event these wells are going to be economical,

MR, SETH: I believe that®s all. We would like to ask
that our Exhibit 14-R be admitted in evidence. That is the map.

MR. PORTER: This completes all your exhibits? Without
objection Exhibit 14-R will be admitted.

Anyone else have a question of Mr. Methven? Mr. Utz,.
MR. UTZ: TYes, I would like to ask a question or two.

RE-CROSS EXAMINATION

By MR. UTZ:

Q Mr. Methven, it is your contention, I believe, that you
can recover more oil on 40 acres than 80 acre spacing?

A In a non-homogeneous reservoir it quite frequently --

Q (Interrupting) Well, with particular reference to Bisti,

A Yes.

Q@ Can you state how much more oil you can recover by.drilling
two wells on an 80 than one well?

A Well, as an estimate I should think it would be at least
20% more.

Q@ Could you put that in barrels?

A Well now, you mean in barrels for an 80 acre tract?

Q Well, in barrels, you said 20% more oil recovered on 4O
acre spacing than 80 acre spacing. A Yes.

@ If you can, I would like to know about how much that is in
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barrels.

A Well, it would probably be in the neighborhood of twenty
to thirty thousand barrels.

Q It's my understanding that Shell is drilling their wells,
or developing their acreage, on somewhat of a mass production, a
production line plan, whatever you would like to call it. How muct
money do you save per well by drilling them in that manner?

A This manner, it means not so much mass production as con-
tinuous production. I guess you can interpret that as mass. The
amount of saving is, I don't know what it is, but it is several
thousand dollars per wello\

Q@ Do you have any idea what your first, second or third well
costs?

A I'm not familiar with the cost, no.

Q Wéuld it be $10,000 a well, $20,000 a well, do you think?

A The question is the second and third costs?

Q Well, what I'm really wanting to know is how much money
are you saving per wéll by drilling on a continuous basis as you
call it, rather then drilling and contracting one well at a time.

A Well, the movée in costs out there, I think they vary quite
a bit, oh, something like five thousand, seven thousand dollars or
something like that.

Q You ' stated that your drilling cost was $48,0007

A Yes, it is.

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LLAW REPORTERS
ALBUQUERQUE, NEW MEXICO
3-6691 5-9546




288

Q@ Would you say that a figure of $65,000 would be unreason-
able for drilling individual wells?

A Oh, I wouldn't think it would be that high, no.

Q 60,0007

A Somewhere between fifty and sixty.

Q Now, is it your opinion that by drilling on 4O acre spacing

that you will recover the oil from your acreage in a lesser time
than if you drilled on 80 acre spacing, is that a consideration,
I will ask this?

A Oh, yes, yes, you normally would expect that you would
recover the oil faster with the denser spacing program, and that
is not predicting what allowables would be. I don't know what
that would come to. |

Q@ Then in your decision to recommend 4O acre spacing to your

company, the length of time to recover the oil was a factor?

A By all means, the rate of return is always a very important

factor to a development program in the field.

Q@ The fact that you could recover, as you just stated, twent
to thirty thousand more barrels per acre tract, was that a factor?

A Yes.

Q And likewise the fact that you can save fifteen, or well,
we'll say for the purpose of a figure, $15,000 a well by the fact
that you can use your continuous development plan, was that also a

factor? A Yes.
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W Which one ol ChoS€ Lactors was tnée moSt important?

A Well, I think they all make each other important.

Q If your wells cocst you $60,000 a well to drill as it would
say an independent operator with 80 or 160 acres, would you still
recommend 40 acre spacing?

A As long as it'%s an economical venture why I certainly
would.,

Q@ Well, you have made those economic calculations, havent't
you? A Yes,

| Q@ I'm asking you from your standpoint and what you know from
your study, would it be an economical venture?

A Well, of course, it depends where it is located in the
field, if the oil isn't there, then no spacing would be economical
and so here is the caée where you would be incurring additional
$10,000, it in that case would detract from the profitability, but
I dontt have a ready figure to say how much it would amount to.

Q You can’t say whether it would detract enough to where you
would not recomﬁend 40 acre spacing?

A No, I think you would have to make an individual analysis
of it in the specific case. I'm sure in some cases it would be
quite economical. |

MR. UTZ: Thatts all I.havec
MR, PORTZR: Anyone else have a question? The witness

may be excused.
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(Witness excused.)
MR. PORTER: Anyone else desire to present testimony in
this case? Any statements at this time?

MR. HINKLE: If the Commission please. Clarence Hinkle,

representing the Humble 0il, and I have a brief statement on behallf

of Humble.

Under our statute authorizing the 0il Conservation Commission
to establish proration units, a unit must be established that can
be efficiently and economically drained and developed by one well,
In establishing proration units, it is mandatory that the Commis-

sion consider first the economic loss caused by the drilling of

290

unnecessary wells, two, the protection of correlative rights, threg,

the prevention of waste, four, the avoidance of risks arising from
the drilling of an excessive number of wells, and fifth, reduced
recovery which might result from the drilling of too few wells.

We believe that the testimony in this case clearly shows that
one well will effectively, efficiently and economically drain more
than 80 acres in the Bisti-Gallup area, that economic loss will
result in loss on 40 acre spacing, and that substantially the same
amount of o0il will be recovered by development on 80 acre spacing
as by development on 40 acre spacing.

In this case we have a pool which covers a relatively large
area, and roughly the operators owning less than 50% of the pro-

ductive area are seeking development on 4O acre spacing and the oth

jer
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operators want development on 8U acre spacing. lne undlsputed

evidence shows that development on 4O acre spacing will require thle

drilling of approximately two hundred additional wells, of which
the owners of more than half of the acreage in the field would be
required to drill more than one hundred additional wells, and to
risk in excess of five million dollars in drilling equipment.

The proponents of 80 acre spacing are only requesting a tem-
porary order for one year. As we pointed out in the original hear
ing, a field which has been developed on an 80 acre pattern can
always be further developed on a 40 acre basis, but if an error
is made in requiring the field to be developed on 40 acre basis,
resulting economic loss can never be recovered. In our opinion it
would not, under all the facts and circumstances of this case, be
in the interest of good administrative practices under the 0il
Conservation Act to require the majority of the operators in this
field to develop on 40 acre spacing pattern until it has been demo
strated beyond a reasonable doubt by additional production history
that waste will be committed by development on 80 acre spacing.

If there is any doubt about the matter in the minds of the

Commission, that doubt should at this time be certainly dissolved

in favor of the temporary order. We urge that the Commission grant

the temporary 80 acre spacing.
MR. PORTER: Mr. Errebo.

MR, ERREBO: 1If it please the Commission, Magnolia

T
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Petroleum Company was Jjoined in the application of Sunray and
others for rehearing. Its representative H. J. Ramsey appeared

at this hearing but hasrhad to leave and has authorized me to make
this statement in their behalf, The Magnolia Petroleum Company is
an operator within the productive limits of the Bisti-Lower Gallup
0il Pool in San Juan County, New Mexico, operating six oil wells aj
one gas well with 800 acres under leasec.

At the previous hearing of Case 1308, Magnolia supported Sun-
ray Mid-Continent in their appliéation for 80 acre spacing. Mag-
noliats position has not changed and we again concur with Sunray
Mid-Céntinent for 80 acre spacing.

It is believed that waste of hydrocarbons will not occur with
80 acre spacing. Infill drilling can be accomplished at a greater
rate and the productive limits of the field determined sooner on
80 acre spacing. It should be kept in mind that spacing on 40
acres can be accomplished at any time, while initial 4O acre spacij
may result in economic waste with little or no ultimate hydrocarbo:
recovery being realized.

MR. PORTER: Mr, Kellahin.

MR. KELLAHIN: Jason Kellahin, representing Phillips

Petroleum Company. Phillips Petroleum Company feels that the testi

mony which has been offered in this case clearly demonstrates that
one well will adequately and economically drain and develop 80

acresjas it was pointed out by Mr., Hinkle in behalf of Humble, if

LE
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There 1s any doubt in che mind ol The Commlission, certalnly that
question should on a temporary basis be resolved in favor of a
temporary order for 80 acres, and particularly in view of two im-
portant factors, one, the present market situation, the other being
the pressure maintenance program which is belng presently operated
on a pilot basis.

Now, the development of this pool on temporary 80 acre pro-

ration units, we frequently hear the statement that you can go

back and infill. I would rather compare that somewhat to the nature

of an exploratory operation as against an autopsy. If we ever are
going to find out anything, we can find it out on the basis of 80

acres and then we will know where we are going., If we drill it on
4G acres we have performed an autopsy over a dead body, there is

nothing more we can do about it. The development of this field, as

has been pointed out, on 4O acre spacing, will result in expenditufe

of a tremendous sum of money, and if as present indications cer-
tainly point out, the fact will be this pressure maintenance pro-

gram is successful, that money could far more adequately be used

in secondary recovery than in development on a 40 acre pattern, and

Phillips Petroleum Company urges the Commission to adopt the tem-
porary order.

MR. PORTER: Mr. Malone.

MR. MALONE: May it please the Commission, Ross Malone forn

Gulf. There are two things thet I would like to point out at the
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outset that it seems to me should be borne in mind in considera-
tion of the problem that here faces the Commission.

The first is that we are here on a rehearing of the order of
the Commission which made applicable the statewide 40 acre spacing
rules under which substantially all the oil of New Mexico has been
developed. Now, this problem of spacing and large spacing units a
small spacing units 1s one that has been troublesome ever since
the industry started and will always be troublesome, and some com-
panies are referred to as wide spacers and some as narrow spacerse.
Gulf has been before this Commission many times urging 80 acre spa
ing, it has amdundoubtedly will be before the Commission again
urging it, but the function of the Commission as we view it 1is to
apply the standards to the particular pools under conéideration
and see whether as regards that pool the most efficient developmen;
and the least waste will result from 80 acre or 40 acre spacing.

Now, if we start out with this homogeneous pool that has been
discussed here, that has perfect communication, one well for the
entire pool as we all know would ultimately drain and would most
efficiently and most economically drain that pcol. As we move
away from that ideal condition, the spacing unit must inevitably
get smaller and smaller. It can be assumed then that when the
operators come before the Commission as in this pool and say that
the spacing unit should be larger than the one on which 95% of the

0il in New Mexico has been developed, that they would have a pool

12
i
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i Wwhich CONditions were mMuch Detter than average and nence you
would be entitled to assume that you would get better performance
under a wider spacing pattern, but the evidence that has been
presented by both sides shows exactly the contrary to that. It
shows a pool which in its rock characteristics, in the heterogeneo
character of the sands, in the pinchouts of permeability, all of
those things make this a less desirable and not a more desirable
pool for wide spacing.

Now, under those circumstances, with 95% of the oil of New
Mexico having been developed on 4O acre spacing, itts a little
difficult to understand other than on the theory of wide spacing
for the sake of wide spacing, a recommendation that the pool be
developed on LO acres.

Gulf has a relatively small amount of acreage in this pool.
We donf®t have and won't have any production line drilling operatio
going on out there, but our experience and the experience of our
engineers fully supports the case which has been presented by Shel
which is that we have here a deposit of o0il in sands which if not
developed on a pretty dense spacing pattern is going to result in :
lot of that oll being left in the ground, and that basically as
we understand it, is the question that the Commission has before i
the question of how this reservoir can be developed so that
it will be efficiently and economically depleted. We believe that

the evidence which has been presented here today, as does the

L1S
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evidence presented 1n opposition to the Commlission order, adds
little, if anything, to the testimony that the Commission heard at
the outset in this case. It shows again two main sand members in

which communication is shown to exist, and nobody has argued about

that, there is some communication in the most favorable parts of the

sand members.

I don®t think anybody would question it. That is not the

question that makes the completion of this pool, as we feel indicates

that it should be done on a 40 acre and not an 80 acre basis, If

the Commission were dealing only with a single sand member such as

exists up there in the pilot flood area which has the most favorable

communication possible, or the most favorable communication that
exists in this pool, it would be one situation. But the evidence
shows that is not the situation that exists throughout the pool,

and that unquestionably there are going to be not only stringers ip

these lower producing horizons, but because of the lack of continugus

permeability in the upper horizons, there is going to be oil that

would not be produced on an 80 acre pattern. We feel that the ex-

tent of the pool and the perimeter of it in which these two principal

sand members are not coextensive, creates another tremendous area
in which o0il will be left in the ground on an 80 acre development
pattern.

Under those circumstances, Gulf feels that the order of the

Commission was vroper, that no reason has been shown for it to be
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vacated, and that the Bisti Pool should be developed on a 40 acre
pattern as have been all other comparable pools in New Mexico.
I would like to add only this, that some reference has been

made to gas-o0il ratio and field rules in this hearing. As we view

it, that was not an issue on this rehearing. Certainly itt's a matj
ter which when the Commission gets ready to consider it, sﬁould be
the subject of a special hearing, that it could be gone into,
because I don?t believe any of the operators intended to go into
it at this tiﬁeo Thank you very much,

MR, HALL: Hall, representing Elliott and Hall. We are
operators in the Bisti Field, southeastern part of the field.
We wish to go on record as supporting Sunray Mid-Continentts ap-
plication for temporary 80 acre spacing. |

MR, BUSHNELL: Amerada would like to urge the Commission
to consider granting of this application in light of the apparently
numerous anomalies existing in the minds of the witnesses of the
oppqsition, Shell 0il Company. Amerada feels that if there is any
doubt, and there apparently is, as to certain information concerning
the Bisti Pool, that the Commission should consider wider spacing
until those apparent anomalies have been resolved. Thank you.

MR. PORTER: Mr. Seth.

MR, SETH: I donft think it is necessary to argue this thin
particularly, or rediscusé the evidence that we have all heard in

the last several days. There is one poilnt here I would like to
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mention. It relates to, speciiically To TesTimony oi Mr. Galnes
of Sinclair, I think it has more or less prevailed here in the
thinking of a good many of the Applicants. Mr. Gaines testified
that he felt that the company would have to drill every 40 acre
location on the lease that was then under discussion, or abandon
the lease. Again, in the statements this afternocon there was a
figure of two hundred wells. That contemplates the drilling
of a location regardless of whether it is economical 'or not. No-
body under any sort of spacing is going to drill these locations.

That was what the proponents have been arguing, that is what
Sinclair argued, that they would have to drill every 40 acre locat
within their lease, within this pool. That is clearly not so.
No one is going to have to drill uneconomical wells regardless of
what the spacing is. This figure of two hundred wells multiplied
by the cost of drilling each well, that figure is based on the sam
sort of reasoning. Again, perhaps the opponents in this case do n
own a majority of the acreage in the field. I dont't think we do.
We would probably like to, but we certainly don?t, but that again,
I dontt believe that is the basis for consideration. It is strict
a matter of drainage, a matter of waste that is the only considera
tion,.

In examining the applications for rehearing in this case, I
think it was apparent to all of us that there has been some con-

fusion about the burden of proof in a situation like this, and in

ion
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original case as far as that's concerned, and again referring to
Sinclair, their counsel indicated that there were no rules as I
understood him, for this situation, and it was time we got some.,

Well, that's not the problem, it wasn't at the original hear-
ing, we have statewide rules. The situation is covered by rules, [t
is operating properly. Shell has drilled its wells there in ac-
cordance with the rules all along, everybody has. We have rules,
the situation is that the Applicants want to change the rules.
They have the burden of proof.

In the applications for rehearing, the matter of the burden of
proof in the original hearing was completely ignored. The appli-
cants have the burden of persuading the Commission to change the
statewide rules. Just because there is some doubt created, that
doesn't mean the statewide rules should be changed. Several
statements just awhile ago said if there is some doubt it should
be in the other direction. That is certainly not the burden of
proof rule that has always prevailed before this Commission.

The Applicant has the burden of making his case. .He has to make
his case, it is not upon the opponents to.

We feel they have failed to do that in this case. They are try-
ing to offer proof in order to change an existing rule. No reason
has been shown to chenge the spacing. The evidence, we believe, clg¢ar-
ly shows that the most efficient development of the field as a whole

will be on 40 acre basise That is the efficient and sconamic WAY
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to drain the field and to prevent waste.

The discussions concerning these lower sand members are very

important., Mr. Finfrock testified that there was virtually nothing

in the lower sands, it was negligible. We think that that should

be considered, the content of the lower sands. We don't consider the

0il in the lower sands alone as a factor. It is one, but you have
to consider in addition the improved efficiency and drainage by
drilling a 4C acre location, the improved efficiency in the upper
sands. You add the increased efficiency in the upper sands with
the o0il in the very discontinucus lower sands and you clearly have
efficient operation in the field.

The wells will be commercial, everybody wants to make money
in a situation like this and to have commerciel wells within the
limits of conservation, and prevention of waste, and we think that
the 4O acre program will clearly do that. We donf®t have any pro-
duction line drilling program. I dont't know quité noﬁ how that got
into the picture. We operate our driiling program Jjust like every-
body else does, the other companies, we try to keep the contractors
busy over an extended period of time. It is better for him and it
is better for us. The independents do that, individuals deo it, thdg
is nothing unusual about it. I don't think we have any more rigs g
ing than anybody else, it is just a‘matter of planning, and we do
just like anybody else, there is nothing unique about keeping a

drilling contractor busy for an extended period of time,

re
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In that connection we don't have any production line system.

"\

We are no different than anybody else. Our costs are lower, but i
is just by using ordinary business planning in that connection, angd
again, on this burden of proof on the temporary order matter,
there seems to be the idea that ybu can get by with a temporary
order when you don't have enough proof farapermanent order, that
it is somewhere in between., If you cant't make a case on a permanept
order you ask for a temporary order. Thzt again, I dontt believe
is the case. You heve to make your proof for any change in the
rules whether it 1s temporary or permanent. And to ask for just a
temporary because you are not quite sure cr you dontt think the
proof is strong enough, you are asking the Commissicn to make a
change in the existing rules, you have to make a case to do it no
matter what change you are asking for, and to fall back on a tem-
porary argument because you don't have a strong case as you would
like and don't think you have a strong case for a permanent order,
I don't believe that is contemplated in the rules of the Commission
or in ordinary or judicial or administrative rules.

We believe thet not only that the Applicant has failed to mee]

Tt

the burden of proof, but that the proof is overwhelming that there
should be 40 sacre spacing for proper development of this pool, and
to prevent a very real danger of waste if the spacing is on an any
wider pattern. Thank you.

MR, PORTER: Mr, Camphell,
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MH. CANMPBELL: 1T the Commission please, I shall notT tTake
the time to discuss with the Commission the question of burden of
proof except to say that I do hot agree with Mr. Seth?s construc-
tion of the statewide rules, bﬁt I'm satisfied that the Commission
here intends and will establish in‘this pool what it considers to
be the most appropriate, most efficient, most economic, the least
wasteful program that will adequately develop this field, both in
the light of primary production and in the light of possible sec-
ondary production.

The Commission®s order in the originesl case stated that there
was not proof that one well would drain 80 acres. At this hearing
the Applicant has undertaken, and I believe has by additional evi-
dence from additional information,vadditional studies, additional
engineers for different companies, undertaken to substantiate its
position and to improve its position with regard to this particulal
point. At the first hearing it was implied by the witnesses for
Shell that only a microlog study could really establish the qﬁes-
tion involved in this drainage. At this hearing the geologist for
Sunray presented a fieldwide study of microlog separation in which
he concluded as do these exhibits, that appear on the wall, it
seems to me at least in general, that there is communication and
continuity at least as to the upper two principal producing zones
in this particular field.

That information was further substantiated by the witness for

)
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Britlish American wno made The same sort ¢l analysils across the
entire length of the field from all the cores that he had availabl
and he correlated those into the same kind of picture that we be-
lieve exists in these principal producing sands.

The witness for British American also indicated by pressure
drawdown tests, interference tests, that there was communication.
These have been minimized by the witness for Shell today. Nonethel
in the absence of additional production history which we cannot ge
without the passage of time, certainly that is the best informatio
to establish this particular point whether you are dealing with 40
acre spacing or 80 acre, 4he testimony of the Phillipst! witness us
the application of the material balance formula in whiéh he reache
the conclusion that only an infinitesimal amount of additional oil
would be reco#ered by 40 acre spacing than 80 acre spacing.

Finally we had the testimony of Mr. Brinkley in connection
with the operation of what we considered to be a very important
pressure maintenance LPG injection program, and so we think that
the testimony at this rehearing has certainly established that one
well will drain 80 acres upon the basis of the information now
available.

The Applicants conceded in the original application that ther
has not been sufficient production history in this field perhaps
to justify a permanent order. This rehearing has made it even mor

apparent,even when you consider it in the light of the evidence

eSS,
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olTered here Dy onell. LebTs Just LOOK ICr & momentv gt some Ol tn

uncertainties that exist in this field. These are some of the
things that I believe do differentiate this situation from 95% of
the pools to which Mr. Malone referred. I agree with him that eac
pool should be considered on its own. There have been varying
estimates in the ccst of wells by different companies, different
methods of operation. The second pleace, there hss been testimony
regarding the lack of production history from these wells,
testimony regarding the present limited production from these well
due to market conditions, and finally uncertainty as to what the
production might be in the future.

Those things enter into the economic considerations that the
statutes require in the establishment of proration units. Then
there hes been the question of the gas cap, the existence of gas
wells at a structurally lower position than oil wells. This is a
formetion or pool condition which we feel needs to be approached w
extreme caution. Then there has been the installation and the
development of this pressure maintenance progrem, which up-to-date
appears to be progressing satisfactorily, even on a wide area basi
We believe this should be given an opportunity to work to determin
by all of the operators in the pool how they can best invest their
money to get the most oil out of this reserveir, and perhaps have
a little left over tc invest in some other place.

The witness for Shell has testified that they have been unabl

ith
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to make any determination of vertical permeability in this field
to date. They have no pressure or gravity tests in the lower sand
zones, apparently have not tested them separately. They have been
unable to determine fluid movement because there has been a lack

of production historye.

All of these factors, when considered in the light of this
very important economic factor, the possibility of economic loss
from the drilling of unnecessary wells, we feel Jjustifies a tem-
porary order in this particular field. I have heard with some
interest a remark of the Sinclair witness and the statement recent
ly made by the Sun 01l Company, whether he is an attorney or en-
gineer or both, Mr. Dutton, in any event in connection with the
establishment of 80 acre proration units. I think that is a possi
bility that the Commission must consider, particularly in view,
in the light of the fact that Shell has apparently, since the
last hearing, and I would assume since there are some twenty wells
drilled since the application for rehearing, continued to develop
their own areas upon a 40 acre basis. We believe that there isntt
any evidence here which will run contrary to the issuance of a tem
porary 80 acre proration unit or spacing order in this field, as

the Commission should see fit to apply.

in
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MR. PORTER: p#ir. Wadeo

MR, WADE: 1he Texas Company is an Applicant in this
rehearing. I would like to make a statement for The Texas Company
on this matter.

I think that there are two issues involved essentially in
this hearing. The first of which, does communication exist in thi
reservoir in sufficient nature to justify the drilling of one well
on 80 acres, and would that one well efficiently drain that 80
acresa.

The second point, I think that we need to consider, would
that well more economically drain the acreage than would one well
on 40. Texas Conipany believes that the proponents-of 80 acres hay
presented data here that does justify the acceptan?e of both of
these points, and we would urge the Commission to accept and grant

the 80 acre spacing for this field.

S
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MR, PORTER: Mr. Dutton.

MR, DUTTON: Sun is in the same position. If I may make &
statement, Sun 0il Company, as an 80-acre operator in the Bisti
Field, is seriously concerned with the Commission's action in this
case. However, we realize that the Commission's action cannot be
predicated upon the alleviation of Sunt's concefns, but must embody

an attempt to realize the dual proration goals of preventing waste

and granting each operator a fair opportunity to recover the hydro;
carbons under his property. Such an attempt must of course be
within the statutory authority of the Commission.

The status upon which Sun bases its recommendation to the
Commission is contained within Paragraph (b) of Chapter 65,
Article 3, Section 14 of the New Mexico Statutes. It is requested
that the Commission take administrative notice of this statute,
particularly the language which parenthetically defines a proration
unit to be M....the area that can be efficiently and economically
drained and developed by one well.sso™s It is significant that the
definition does not read "most efficiently™. It is also signifi-
cant that it reads, Mcan be"™ and not "might be"™ or ™will be if the
markef demand improves™ economically drained and developed.

Ample testimony has been given that both LO-acre and 80-acre
spacing will adequately and efficiently drain the pool. On the
other hand testimony to date has been that it is not ecbnomically

feasible to drill even the cheapest Bisti well for the January
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indicated allowable of 10 BOPD. As the referenced statute i1is couched

in the present tense, it is submitted that the statutory require-
ment that a proration unit be an area that can be economically
developed by one well would not be met by a present designation of
a hO-acre proration unit.

Sun 0il Company is on record as being in support for 80-acre
well spacing and we do not now alter this position. However, Sun
is not merely interested in maintaining a position == or for that
matter in merely enforcing the absolute letter of the law -- but
is vitally interested in not only the prevention of waste, but als
in theassurance that each operator has a fair opportunity to re-
cover the hydrocarbons. Therefore, in the alternative, Sun would
recommend that 1f the Commission sees fit to establish LO-acre
well spacing, that they also adopt an optional 80-acre proration
unit. By so doing, the Commission would be granting to those
operators who believe they can eventually profit from a LO-acre
development an opportunity to prove their point., At the same time
there would be no statutory violation to force such operator?s pooj
domestic cousins into what is currently a patently uneconomiéal
situation. In addition, such an order would overcome the objectio:
that uniform 80-acre spacing would result in failure to drill
certain choice locations. Both sides might well benefit from this
feature. As to the possible complaint that such an order would

result in irregular surface spacing, the evidence introduced by

y
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both sides indicates that the Bisti has hardly been deposited
in quarter-quarter sections,

MR. PORTER: Anyone else?

MR, BUELL: Guy Buell for Pan American Petroleum Corpora-
tion. In the interest of saving time, may we simply readopt our
closing statement that we filed by letter after the September
hearing. In that letter we supported 80-acre units. We feel that
data are even more conclusive now that the only proper spacing in
this field is 80-acre.

MR. PORTER: Anyone else have a statement to make?

MR. SELINGER: If the Commission please, Skelly 0il
Company is one of the applicants for the rehearing. We regret
that we have no affirmative factual data to present, mainly be-
cause we attempted to take some interference tests and unfortun-
ately we are unable to complete them due to the lack of tank room.
Likewise, we had no factual data to present as an applicant in
view of the lack of production history from our wells, all of
which are relatively and comparatively new wells.,

At the time of the first hearing we had in.the process of
completion six producing wells. At this time we have twelve pro-
ducing wells, and all of the twelve producing wells are on alter-
nate LO-acres or 80-acre spacing a8 we know it. We have drilled
three wells in the gas cap since the last hearing., The first well

is 660 feet from the nearest lease lines, and our other two wells

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE. NEW MEXICO
3-6691 5-9546




310

are a minimum of 990 feet, these three wells being in the gas cap,

We would like to recommend to this Commission to take considera-
tion of the 80-acre spacing.

MR. McGOWAN: I would like to make this one point. There
are no rules on this field, It is simply subject to the restric-
tions of the state general rules against drilling close to lease
lines, and it has a proration unit for your proration purposes,

It is a very substantial field; it has a number of wells in it,
and it certainly is time the Commission took jurisdiction of it
and issue such orders as they feel will come nearest to preventing
waste possibly, and we feel it should be whatever program will do
it, and not whether the L4O-acre proration units should be changed,
but an affirmative action on the part of the Commission. As state
by our engineer, we do feel that Sinclair would have been, and
even now could recover a greater amount of o0il, and in an effort
to keep this field under control, and in view of the great
development on it already, we are recommending 8C-acre proration
units as a means of controlling this field, at least on a tempor-
ary basis., Thank you.

MR. PORTER: Anyone else desire to make a statement at
this time?

MR, STEWART: Standard 0il Company of Texas concurs with
the application.

MR, PORTER: Are there any more statements? If there are
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no other statements to be made at this time, the hearing will

be adjourned.
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