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MR. STAMETS: The hearing will please come to order.
At this time we will call Case Number 4962.

MS. TESCHENDORF: 1In the matter of Case 4962 being
reopened pursuant to the provisions of Order Number R-4538,
which order established temporary special pool rules for the
Peterson-Pennsylvanian Associated Pool, Roosevelt County, New
Mexico.

MRr. STAMETS: Appearances have already been entered
in this case. However, we do have an additional appearance
here today and so for the record I would like to have entries
of appearances again.

MEK. PETERSON: Antone Peterscn for Amoco Production
Company and also the file, I think, contains an appearance
letter of New Mexico counsel, Atwood, Malone, McMann and
Cooter.

MR. STAMETS: All right.

MR. PETERSON: Amoco will have two witnesses.

MR, LOPEZ: Owen Lopez of the Montgomery law firm
in Santa Fe. I am the new appearance and we will have one

witness.

MR. STAMETS: Are there any witnesses who will appear

today and were not sworn &t the original hearing? Will they
stand anc be sworn at this time, please.
THEREUPON, the witnesses were sworn.)

MR. DPETERSON: If Amoco may proceed first?
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MR, STAMETS: You may.

MR. PETERSON: Amoco 1is here again today to urge
the Commission make the temporary field rules for the
Peterson-Penn Field permanent. We will have two witnesses.
Mr. Jim Pease will precent testimony essentially relating
to core data logs and core analysis and Mr. Howard Rice

will give the findings of his reservoir fluid property study.

J. E. PEASE

was called as a witness and after having been first duly sworn,

testified upon his oath as follows, to-wit:

DIRECT EXAMINATION

BY MR. PETEREON:
0 Mr. Pease, have vou testified before the Commission
or one of its Examiners previously?

A. Yes, I have.

2. 2nd vour qualifications were found acceptable?

=
§

Yes, sir.
a What is your major field of expertise Jjust for the

record, Mr. Pease?

.Y Petroleum Engineering.
2. Are the witness' qualifications acceptable, Mr.
Examiner?

MR, STAMETS: They are.
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0, (Mr. Peterson continuing.} Mr. Pease, I would like
for you to look at what has been labeled Amoco's Exhibit
Four and explain, generally, what that exhibit is intended
to show?

‘es, sir., This is a map of the Peterson Field

o

A

F

area and the well which has penetrated the Pennsylvania
have been dencted by large circles.

There is one omission and this is over in Section
16, the Anocco State EU Number One, and it also penetrated
the Pennsylvanian.

This map 1s not accurate as to ownership and it
should not be used for that purpose. The map that
we presgented in the hearinog in June is accurate to the best
of our knowledge.

0, Were any 0f these wells cored, Mr. FPease?

2. Yes, sir. Ancco has cored six of the wells which
it has drilled and starting at the bottom in Section 30,
the well there in Unit B, it was the Lambirth Gas Urnit and
would be the Lambirth Gas Com Number One, it was cored.

In Section 19, the Peterson Number One, now called
the Peterson Tas Com A Well Number One and located in Unit
B, it was cored.

The Amoco Swearingen Number OCne, now called the
Swearingen Cas Tom A Well Number Cne, it is located in Unit

J and it was cored,
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MR. STAMETS: That was in Section 197

A Yes, sir. Both wells in Section 19 were cored.
0 {(Mr. Peterson continuing.) Go ahead.
A In Section 20 the Amoco Swearingen One B located in

=

, 1t was cored.

-
=3

’4.1 .
t

In Section 18, the Amoco Peterson C One located in
Unit I, it was cored.

The Amoco Swearingen C Number Two located in Unit
M, it was cored.

Our scout reports reflect, also, that Phillips
Petroleum cored the Fennsylvanian in their Peterson Cne »
which is located, I think, in Unit A of Section 18. I do
not have the core analysis for that well.

0, Could vou explain the markings that yvou have made
on this exhibit?

A Yas, sir, thers are three lines of sections showrn
here, A-A Prime, which 1s an east to west loyg cross section,
and B~B Prime, which starts out from the west and goes
northeast and turns to the southeast; and C-C Prime, which
is rmislabeled here but the actual log sections will start
out C Frime at the Waincco-Graves and run to the southwest
and then to the south.

0. All right. Turning your attention, then, to the

first cross section that vou mentioned, which will be

Amoco's Exhibit Five, could you explain the wells shown on
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that exhibit, nlease?

A You might want to put this up on the wall -~

MR. STAMETS: You might as well do that with the
others if thev are about as large --

") (r. Peterson continuing.) All right, Mr. Fease,
if you would zive us the wells that you have indicated on
that exhibit and tell us what you have done insofar as the
markings on that exhibit are concerned?

A, Okay. Exhibit Five 1is a cross section of A-A
Prime and on the left-hand side we have a porosity log on
the Radcliff <as Com Number One drilled by Amoco. It was
a cdry hole and production casing was not set however a
drill stem test was taken in the Pennsylvanian Age and the
results of this test are shown at the bottom of the log.

The next well is the Swearingen Number One which
is now called the Searingen Gas Com A Well Number One and
the third log is the Swearincgen B Number Three which is the
name of the well when 1t was drilled and it is now called the
Swearington D Number One. It's an o©il well in the
Pennsylvanian.

The Swearingen ® Number Four is an oil well in the
Pennsylvanian and the Swearingen B Number One which was
pluaged and abandoned and the production casing was set on this

well and the Pennsylvanian was tested as shown.

On the cross sections they are hung on sub-sea
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cdatum of minus thirty-one hundred feet. We have correlated
across the top of the Tisco which in this area would be the
top of the Pennsylvanian. We have alsoc labeled the Cisco
main pay and right below the main pay we have some dotted
lines and the top one represents the top porosity in the
Cisco main pay.

The bottom represents the bottom of the porosity of
the main pav zone. We have labeled on this the gas-oil
contact at minus thirty-three ten and the oil-water contact
0f minus thirtv-three thirtv-four and then we have labeled
the top of the Canyon Zone which is very thin here and then
the top 0f the Fusselman.

0. Any further comments regarding that cross section?

A Well, on the Swearingen Number One it shows here
where it was ccred. The coring actuallv started within the
main pay zone it was cored down to almost the top of the
Canvon Zone.

The Swearingen 3 Number One, to the right, it also
was cored =-- vou can see that the main pay interval was cored,
and¢ a substantial amount of laboratory work has been performed
on the cores in this well.

0 If you would then direct vour attention to the next
cross section labeled B-RB Prime which is on the map, basicially
as you mentioned west to east and turning southerly.

If you would give us the wells that vou have placed
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on that cross section and I assume that the markings
insofar as the horizons and the gas-0il contact are the same?
2. That's correct; sir. All of these wells wers
c¢rilled by Amccoe as the operator, the Swearingen Number Two,
and the Swearincen C Number One, the Peterson Gas Com Number
C-One, and the Radcliff lumber One, and the Swearingen
B3 Number One.
0 And a test datum is alsc shown for those wells?
A That's correct.
0 Any further comments regarding that cross section?
A I would like to point out here that on my copy
of it the Peterson T vou can see that the entire Cisco
interval and the Canyon was cored. Not all of the cores

were analyzed but it was all cored.

o Then, 1f vou would turn now to the last cross section

which you menticned?

A All right.

G Beine the cross section Ffrom north to south through
the field and would vou indicate which wells vou have shown
on that cross section &nd again I assume the markings are
similar and that vou put the test data on the exhibit?

A That's correct, sir. On the left we have a well
¢rilled by Wainoco-Graves Number One. It was a dry hole and
casing was not set. However, the Fennsylvanian and the

Wolf Camp were drill stem tested.
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In the center of this Peterson 5as Com Number
One -- I hope all copies have been corrected -- the top
interval there was the drill stem test and this would
go down to seventv-seven hundred and twentv-four feet and
from that point below the well was cored.

When this well was drilled that was the first show
of gas at seventy-seven hundred feet and we drilled on down
to seventy-seven twentv-four and then conducted the drill
stem test.

The results of the test are shown down at the bottom
of the log.

0 You have shown the cored intervals. Do vou have
any core samvnles from those wells?

A Yes, sir. The cores were slabbed and I have
nortions of the slabs from them.

The first core sample here, the core deonth was
seventy-seven hundred sixty-two point eight feet. There is
a four foot correction to agree with these logs. You would
add four feet tothe core denth to agree with the log depth,
so, this would be at seventy-seven hundred sixty-six point
eight feet on the log.

0 That was in the ~-
A. Peterson fas Zom Number One, which, when it was
drilled was called the Peterson Number One. The purpose of

showing the sample is that the logs in this interval show
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Page 132
about four vercent porosity. However, vou might notice over
on the gauge the caliper of the hole it shows a wash out
and this is an S5.N.P. log and it is suscentible to showing

pcorogit

s A

;7 where you have washouts.
This sample was analvzed by the core lab and has
less than one vercent norosity.

The next sample is from seventv-seven hundred and
forty-six feet on the core which would be seventv-seven
hundred and fifty feet on the log.

Again, this was indicated to have some porcsitv on
the log and here is the sample. It also had less than one
rercent porosity by core analvsis.

-

0. We have six samples and thev have been labeled 77

. through 7F.

A, The third sample from the Peterson Number One is
at a core denth of seventy-seven hundred twentv-nine point
six feet, which on the log would he seventv-seven hundred and
thirtv-three point six feet.

Again, this was an interval that was indicated to
have about four percent porosity on the log and the core
analysis indicated that it had less than one percent porosity.

The other core samples that I have are from the
Swearingen iumber One. There is about a two foot correction
to have the core depth agree with the log depth. You would

subtract two feet from the core depth to get the log depth.
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The first sample of core derth was seven thousand
seven hundred and fiftv feet and on the log, then, that would
be seven thousand seven hundred and forty-eight feet.

As vou can see on the caliper along this hole it
was washed out nrettv badly in this interval, too.

The fifth sample is from seventy-seven forty feet
on the core and seven thousand seven hundred and thirty-eight
feet on the log. This, also, was in an area that was
indicated to have some cood porositv on the log but that is
due to the washout of the hole.

Our sixth sample is from in the main pay zone which
is seventy-seven hundred and twentv-one feet on the core or
a log dept depth of seventy-seven hundred and nineteen feet.
As vou can see this interval has good porositv, about

thirteen percent hv core analysis.

0 Any other comments with reference to these core
samowles?
A No, sir.

">

Do you have any core data on anv of these wells?

A, Yes, sir, I have. This is Exhibit Eight, and this
is an analvsis of the cores from the various wells that Amoco
operates.

On the first well, the Lambrith Gas Com Number One
I was unable to find the detailed analvsis bhut I did bring

along the plot which was made by the core lak which does show
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the permeabilitv and porosity of the oil saturation.

I think it woculd be safe to assume where there are
no plots of permeabilityvy and vorosity the samnle was not
analvzed. It was just suspected.

The other wells where we have core data here would
be the Peterson Number One which is now the Peterson “as
Com Number One, the Peterson £ Gas C~om Number One, and the
Swearingen Number ‘ine which is now the Swearingen A Gas Com
Number One, the Swearingen B Number One, and then, the
Swearingen C Number Two.

0. Would vou now direct your attention to what has heen
marked as Amoco's Exhibit Number Nine and explain what is
shown bv that exhibit, please?

A On Exhibit Nine, we have taken the data from these
wells, except for the Lambrith, and plotted up a core permeabil
it would be the log of core permeability versus core

porosity and this should be a curve for five wells.

0 Any other comments before we move on to Exhibit
Ten?

4 Neo, sir.

3 If you would look at Exhibit Ten and explain what

vou have shown on that exhibit, please?
A, On Exhibit Ten. we have arranged the core values in
increasing values of core porosity and then computed the

percent of core porositv feet.

1ty
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This, then, is a plot of core rnorosity percent
versus core porosity feet. In our log analysis to follow
we selected a porosity cutoff of three and a half percent
and the purpose of ten and eleven is to compare this
porosity cutoff to permeabilitv cutoff value which would
probablv be a more proper cutoff.

So, on Exhibit Eleven, we have arranced the core
values in terms of increasing permeability and have plotted
here logs of core permeakility versus percent of core
porosity feet and entering Exhibit Eleven from the bottom
where vou can see we had forty percent of cur vnorosity feet
and on Exhibit Ten had porosity less than three and a
half percent.

Then, on FExhikit FEleven, vou find that this corres-
ponds to permeability cutoff at about point three-three
millidarcies.

I would consider this a low cutoff, normally, for

0il reservoirs -- usually vou cutoff arcund a half to one
millidarcy.
O Sc, this is an arbitrary cuteoff but it is arbitrary

onlv to the extent that you had to wick a cutoff? It is
a very optimistic cutoff voint for vour curve there?
A, That's correct.

o Do you have anv further comments on either Ixhibits

Ten or Fleven?
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A No, sir.

o If you would »nlease look at Exhibit Twelve and
show what you have demonstrated on that Exhibit, wnlease?

Z, On Exhibit Twelve, we took the core data and the
nporosity data and digitized it and as you can probably see
from the exhibit some of the samples were where analysis
covered mavhe a foot to a foot and a half to two feet and
here we have converted all of these to one foot by
interpolating between and then we compared these values to
what we calculated off of the logs.

T7his would, then, be on the left-hand side and we
have a core porositv and on the bottom we had a log porositv.
The line drawn through here is generated by a computer to
be the best fit through the point.

Ideally, we would like for that to have a slope of
one and in this case the slope was point nine seven six. This
tvpe of a scattering of points is what you see on this tyve
of a plot.

0. All right. If vou would now look at Amoco's Exhibit
Thirteen and please tell us what that curve, the curve shown
on that exhibit, indicates?

- As I mentioned nreviously the cores from the
Swearingen B Number One were shipped to our research center
in Tulsa and a substantial amount of laboratory work was done

on these cores.
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This is a »lot of some of this data. It is a
formation factor ¥ and first is the log of porosity and
the various core samples were saturated with simulated brine
and they were subjected to a confining pressure and the

formation factors were measured for each of these samples.

This is the nlot.
The slope of this line as drawn here is ~- excuse
me -- the ecuation for the line is drawn here in terms of

formation factor and in terms of A divided bv porosity to
a power and the values for A is nine point three and the
value for the power M is one point five-five.

Normallv, in log analysis values for A would be
one and M would be either two or two point two for carhbonate
rocks.

0 Do you have anvthing further to discuss regarding
Exhibit Thirteen?

A I have some photographs of the cores that were
analvzed in the research center. I Jdon't have authority to
release the photographs but if vou wculd like to see them
you are welcome. They are scan electron microscope photograrhs
of four core samples, T believe.

MR. STAMETS: I don't believe that they should be
a mart of the record if ycu are not able to leave them here.
But off the record I would like to look at them.

A The photograrhs show that some of these samples
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have quite a bit of micro-porosity in them and what we
believe to be the reascn for this, the divergence.

0 (Mr. Peterson continuing.} Do vou have any water
saturation figures while we have this exhibit in front of
us?

n, Yes, sir. Using this value for this curve for
formation factors and using the water resistivity value
which was measured on a couple of samnles and one of them
from the Swearingen B One and the other one from the
Swearingen B Number Four, RW's was measured to be about point
oh four two on the reservoir's temperature and we took all
of the logs that we had where we had a complete set of loas
and digitized them foot by foot from the top of the Tisco
to the top of the Fusselman and we calculated porosity and
water saturation. Water saturation was calculated for
intervals that had porosity above three and a half percent,
our porosity cutoff.

Four, the number of points that were up in the gas
cap area on the four wells, I believe it was three wells
that penetrated the gas cap, the Swearingen 7 Number One,
the Peterson A Gas Com Number One, and the Swearingen Number
One, which is now the Swearingen A Number 9ne, and the average
water saturation in the cap was twenty point five percent.

The well that has penetrated the o0il column using

the same approach the arithmetic average of all of the values
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measured within the o0il column was thirty-one point five
percent.

n Now, look at Exhibit Fourteen which is styled
Correlation Chart Data and would you give us an explanation
of the various columns on that chart and just the general
explanation of the exhibit?

A, This is a tabulation of the data on the main pav
zone in the Cisco.

From our log analysis we found that this is
essentially the only zone that had any porosity within
the Pennsyvlvanian Age in the wells that are producing.

There is a two-foot interval in the Swearingen
Number One above where we perforated that was calculated
to be productive and it has not been perforated.

On the left-hand side we have the operator name
and the lease well name and the well number.

The next column is the Kelly bushing elevation
correction.

The next column, then, is the correlative top of
the Cisco main pav as shown on our cross section and on
the left-hand side would be the log measured depth and the
next column would be where we have converted it to sub-sea.

The next column lists the depth or the log depth
of the first porosity point within the Cisco main pay.

Beside it in parenthesis would be the sub-sea depth
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corresponding to the log depths.

The next column, then, reflects the distance from
the Cisco main pay top down to the first vporosity within the
main pay zone.

The next column reflects the bhase of the porositv
within the Cisco main pav zone and we have shown the log
depth and the correlative sub-sea depth.

The next column gives the interval from the top of
the first porositvy to the base of the first porosity for each
of these wells.

The last four columns give a vorosity feet value
and the feet values are in percentage of feet.

The left-hand column there is where it is labeled
total and that is the total porosity feet above the three and
a half vercent cutoff.

In the case of the Amocc Peterson © Number One
the core values gave a little higher porosity values than
the logs and this number reflects the core data. The rest
of the values reflect the log data.

We have. then, subdivided this vorosity up into
intervals within the o0il column and intervals below the
oil-water contact and in intervals above the gas-oil contact
and, again, in each case we show the porosity in feet and
beside it would ke the footage.

So, in the oil column numbers those numbers of feet
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would represent the feet of net pavy.

o Anvthing else on this exhibit?
2. Ho, sir.
Q. Look at Amoco's Exhibit Fifteen and explain what

that shows? I think, avain, the ownership on this map is
incorrect, am I right?

A That's correct, all of the maps introduced today --

o>

“xhibit Number One should be relied on for
ownership?

A, That's correct. This is a contour map of the total
porosity feet and the contour interval is twenty so at ten
percent of porosity value this would represent two feet of
net pavy.

The two wells to the south, The Lambrith well in
Section 30, the main pav zone is shaled out and I believe that
is shown on one of our log sections. This is alsoc the case
in our Amoco Peterson E Number One which is there in
Section 29.

0. 511l richt. You have a similar map, Amoco's Txhibit
Sixteen and would you tell what it shows, please?

A This is a contour map of the Peterson-Penn Field
of the gas isopach area and again the contour interval is
twenty porositv feet. The zero line on the left and right

represents the gas-oil contact and the ton of the poresity

and the zero lines to the top and bottom renresent shale
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lapse of the main pay zone or non-porosity development.

O, Do you have a similar exhibit, Amoco's Exhibit
Seventeen, another map, and would you please tell us what
that map demonstrates?

A, This is an oil isopachous map for the Pennsvlvanian
Zone for the Peterson Field.

Again, the contour interval is twenty porosity
feet. This maps indicates that most of the o0il column in this
field is located over on the east side and the largest
accumalation in the vicinity of the Amoco Swearingen C
Mumber One when originally drilled was called the Swearingen
Number Three.

Perimetering this map we find that about ninetvy
percent of the o0il column is located on the eastern side and

about ten percent over on the western side.

fi ]

Any further comments regarding Exhibit Seventeen?

A No, sir.

e

In vour opinion, Mr. Pease, has this field bheen
well defined by develooment and in vour study have you found
that there is adequate control in this field for the conclilusiong
which vou have reached?

A, Yes, sir.

a In your opinion will the granting -- pardon me =--
will the establishment of permenant field rules along the

lines of temporarv field rules prevent waste and protect
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correlative rights and promote the general interest of
conservation?
a, They will.

Any further comments, Mr. Pease?

)

Yo, sir.

0
b

0. One more thing, were exhibits four through seventeen
inclusive prepared by you or under your supervision?

A They were.

)

That's all of the aquestions I have of Mr. Pease.

CROSS EXAMINATION

BY MR. STAMETS:

0. Mr. Pease, we have looked at a awful lot of
exhibits here and cross sections and what not and I would like
to get back to the cores and the porosity and in just looking
at the logs that you have up on the wall here, in general,

what we see are verv low porosity?

3, That's correct.
2 Now, vou showed this one core this morning from
the Exhibit Seven -- Seven F, from the Swearingen Number One

at a log depth of seventy-seven nineteen, this core exhibits
considerable porosity, vugular type, porosity.
Is the »nroduction from this field orimarilw from

rock which loocke like this or from rock like these other cores

that we have here?
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A, I believe it would be primarily from a small
interval that represents that exact zone that we have correlate

across, in our opinion.

1o

In your opinicn does this exhibit a very good
interconnection between the vugs -- would that be indicative
of very good lateral communication in the reservoir?

A, Yes, sir.

9 How about vertical communication as well?
A, As far as that one zone is concerned.

0. What about the cores, do they exhibit vertical
fracturing or horizontal fracturing?

A, There were a few vertical fractures in the cores

and thev have been sealed up. The cores were broken when

I saw them -- I saw them a couple of weeks ago.
o, Is the primarily method of production through in-
fill -- through porosity as opposed to -- this type of porosity

as in this core as opposed to through fractures?
a, I believe it is primarilv that one pnorositv =zone.

It's the only interval in which we have made a commercial

0. The voint to vour exhibits nine through thirteen
then was to develop the basis on which you then established
the parameters which you have set out in fourteen?

A, That's correct.

o) And these are the ones that you think are really
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significant as far as being indicative of the production
capacity of anv particular wells in the field and of the

field in that particular area?

LY Yes, sir.

2 Nkav. In vour opinion is there good intercommunicati
between the oroducing wells in the field?

: Yes, sir.

o Do you feel that the field will be adeguatelv drained

by the wells therein on the current spacing vatterns?
a, Yes, sir.
MR. STAMETS: Any other questions of this witness?
MR. LOPEZ: Mr. Fxaminer, if I could have a momen
with ny client?

MR. STAMETS: Yes.

CROSS EXAMINATION

BY MR. LOPEZ:

0. Mr, Pease, T believe at the last hearing Mr. Rice
testified about the communication in the zones and was going
to come back with some further information with resvect to
fracturing data either through core analysis or vyour log
analysis.

I was wondering if you could elaborate cn this?

Today, I believe, you are saying that the communication in

this particular zone is due to its porosity and there hasn't




ing service

d morrish reporti

S1

General Court Reporting Service
825 Calle Mejia, No. 122, Santa Fe, New Mexico 87501

Phone (505) 982-9212

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Page 27

been any testimony with respect to facturing?

A There are fractures in the cores. But it's my
opinion where the production is coming from is from this
main pay zone which primarily has good porosity.

0. Is the reason you do not feel it's through the
fracturing is because either vour core analvsis or vour
logs justify an opinion on that point?

A, Well, Mr. Tice will discuss more on the data from
the wells, the oressure buildup tests on the wells, we don't
see that data.

But vou do acgree with his testimony which is that
this is a carbonate limestone reservoir?

A Yes.

2 and would vou agree that generally speaking that
this type of formation is considered a tight formation and
low porosity and permeability?

3, Yes.

0 And won't that generally suggest a lack of communicat
rather than easy communication in the zone?

A, I+ could suggest lack of verticle communication if
vou had porosity zones spread out vertically as well but this
does not appear to be the situation here in the Pennsylvanian
Zone.

The onlv real porosity development we see is this

one interval that we have correlated as the main pay zone.

fon
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. Would vou say in looking at vour logs that the
loas do indicate other zones capable of pay that have not been
nerforated?
A, Well, I believe I menticned the Swearingen lumber
One and there is a zone slightlv, mavbe, fifty feet above
and mavbe you can see it -- it's at seventy-six hundred anad
seventy-nine feet to seventy-six hundred and eight-one or
two feet and that had some porosity calculated at twentv-
eight percent water.
This zone was tested non-commercial down in the
Lambrith Sas Com Number One and I believe that is the basis

for it not bheins nerforated here.

o) I was wondering if you could tell us what the
contact -- water content was in the cores?
A, " vou mean the water that was measured in the cores,

we furnished that.

n, I think what we are trving to get at is what method
or how vou determine in your core analvsis as to what the water
content was?

A I d4id not make that determination. The water
analvsis that I -moted was from loy calculations.

MR, LOPEZ: No further cuestions.
MR. STAMETS: Anvthing on redirect?
MR. PETERSON: I don't think so, ™Mr. Examiner.

MR, STAMETE: The witness mav be excused.
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(THEREUFON, the witness was excused.,)
MR. PETIRSON: Amoco's next witness will be Mr,

Rice who has been vprevicusly sworn.

., H. RICE, JR.

was called as a witness and havinc been oreviouslw sworn,

testified upon his oath as follows, to-wit:

DIRECT EXAMINATION

. Mr. Rice, Mr. Pease showed how the core volume
study was made and vou made a fluid vroverties studv of the
reservoir have you not?

A, Yes, sir.

2 Do vou have a summarv of the results of this
studv.

a, Yes, I dc. The results of our studv of the fluid
nroperties are summarized on Amoco's Exhibit Number Eishteen.
You will see there are three! wrves all nlotted against
ahsolute reservoir pressure on the bottom scale.

The first of those I would like to Adiscuss and
demonstrate how we arrived at the upper most curve and that
is a reservoir volume factor which is the reservoir barrels
ner stocktank barrels.

"e know, at least, at initiation the one roint. We
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know that a zero pressure, absolute, that curve has to come
through one woint zero. Ve are alsc able to determine our
urppermost noint thrcocugh a Bordon correlation.

From that we derive a value of one point eight-six
six at our initial reservoir pressure at twentv-seven hundred
and twentv P.S.I.

Now, to do a Bordon correlation vou must know vour
gas-oil ratio, initial gas-o0il ratio, for which we knew at
fifteen hundred and that fifteen hundred, aporoximate number,
was taken from the initial gas-oil ratio rroduced in the
Peterson C Number One and the Radcliff Number One 0il Wells.

You need to know vour as gravitv and our gas
gravity 1is point seven—three and vou need to know vour A.F.I.
qravity of vour crude which in our case was fortv-six and
vou need to know vour formation tempverature which in our case
was, we know, one hundred and forty degrees.

NMow, to derive the shape of the curve hetween the
two end points since we did not have actual fluid analvsis
of our crude oil in this field we had to rely on similarities.

In our search for fields which were geographically
close to the Peterson-Penn we found that we had to go some
distance to find production which was similar.

What we settled on was the Empire-Abo in Eddv County
as being similar and we also compared to the Three Bar

Devonian nroduction which was similar in Andrews Countv, Texas.
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Now, those crudes demonstrated similar gas-cil
ratios and the reservoir pressures were similar and our
gseolozists tell us that as a source of the accumulation in
all cases we had the Woodford Shale.

So, from those correlations we derived the share
of the curve ~onnecting the two end noints.

The next curve that I would like to discuss is the
second one down from the topr and that solution gas-oil ratio
again is plotted versus pressure.

As I said, we knew our starting »noint of pressure
of twentv-seven hundred and twentv-three P.Z.I. That was
approximatelyv one wnoint five. ©Now, the scale is on the extreme
richt, there.

We also know that that curve that has to go throuah
noint zero, zero on this plot. From correlation,; again, with
the shapes of these known curves from the Empire-Aho to the
Three Bar Devonian, we derived the shape of our curve.

The final curve, is the compressihility factor and
the scale for it is a smaller scale which is shown on the
riyht-hand side, not quite on the right-hand margin.

We use the standing and «~as correlation
to derive our compressibility factor. To use the standing
and ras correlation vou need to know vour reservoir temperature
and vour gas gravity which as I have alreadv mentioned we

know. Thev are one hundred and forty degrees Fahrenheit
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and point seven three resvectivelv.

0 Do vou have anvthina further on the curve ccnstitutin
Exhibit Eichteen?

a, No, sir. I micht just menticn that of these three
factors and thev are all important to the additional work we
are going to show the one which might vary which we might
show by any significant amount would be the reservoir volume
factor.

The one voint eight six-six is somewhat on the
high side. We are going to show the sensitivities later on
and we will use a value somewhat lower than that than our
initial reservoir wvolume factor.

n Let me direct wvour attention now to Exhibit Hineteen
and explain what vou have shown with those calculations,
please?

A, Exhibit Number Nineteen consolidated the werk which
Mr. Pease discussed and also consolidated the formation fluid
nroperties which I have just discussed.

It shows our pore volume calculations of original
0il in nlace and original gas in place.

From the work which Mr. Pease demonstrated where
we had the o0il and gas iscpach maps we were akle to perimeter
those and with the water saturation that "r. Pease also
mentioned, thirtv-one point five, in the oil rim and twenty

roint five vercent in the gas cap we were able to calculate
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orisinal gas in nlace in the gas cap of slightlv more than
three point eiaght B.C.FV.

The oricinal ¢il in place in the oil rim we
calculated at six hundred and ninetv-five thousand barrels,
stocktank oil.

How, the solution gas in place which we can arrive
at by taking the six hundred and ninety-five thousand barrels
of oil in place and multiply that bv the oricginal gas-oil
ratio and that would vield a value of slightlv over one
B.C.F. for a total original woas in place and the summation of
our solution gas and our gas cap gas is four point eight-
five two B.C.F. ver our calculations.

Again, the coil in place originally was approximately
gix hundred and ninety-five thousand barrels of oil.

The final item shown on Exhibit Number Nineteen
is total reservoir and it encompasses twelve hundred and ten
nroductive acres.

D, You have an exhibit labeled Amoco's Exhibit Twenty
and it is stvled reservoir pressure data and would vou please
exnlain that exhibit?

A Yes, sir. this is a tabulation of the bottom hole
pressure data which we obhtained in the field since discover:.
Now,; we discovered this week that there is one omission and
I'1l tell vou what those numbers are and demonstrate that that

does not effect our use of the numbers shown here.
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We have in this tabulation in the far left, the
first column, it indicates the date that the bottom hole
pressure was taken. The second cclumn was the well in
which it was taken and the third column is the depth of
mid perfs or sub-sea datum in which the pressure was read
and the fourth column is the gradient at that depth, this
is the gradient inside of our pipe and the fifth column is
the oressure at mid perf or datum P.S.I.5., pounds per sguare
inch cauge, and the last two columns are used to correct
the bottom hole pressures read at various datum and the
common sub-sea datum of minus sub-sea datum of thirty-three
ten which coincides with our gas~0il contact.

The first of those last two columns is the actual --
well, it's actually it's the »nounds per sauare inch guage
and the final column is the pounds per scuare inch absolute.
The only difference there being the atmospheric pressure.

In order to do the material balance calculations
which I'll be getting to in a minute I needed to establish
what bottom hole pressures as far as various points in time
and tie that to cumulative production as those points in time.
For an oricginal reservoir pressure we have chosen to average
the Peterson A Number One bottom hole pressure obtained in
August of 1971 and the December '72 pressure obtained in
the Peterson C Number One and vou will recall that this field

did not go on full scale oroduction until June of 1976.
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The only production which occurred between those
two pressures which we collected there was a verv small
amount of production in the Peterson A Number One when we
notentialed it.

In addition aponroximately five thousand barrels of
oil and the associated gas was produced from the Peterson
C Number One on potential before we shut it in, also.

MR. STAMETS: How many, five hundred barrels?

2, I don't know offhand what that number was -- excuse
me it was between five and six thousand.

MR. STAMETS: Five and six thousand?

A. Yes. It was shut in December 30 of '72, and that
well produced eleven or twelve thousand barrels of oil in
December of '72 and January of '73, about half in each
month.

You will note that those two pressures that we are
averaging account for the initial reservoir pressure agrees
with one another within forty-seven pounds. 'This is
pretty good agreement and we think that the eguipment that
we use in the field probahly is accurate within half of one
nercent of the rance of pressures read. And the average
pressure I should vrobably point out we arrived at has
deviated less than one percent from either of those two
pressures that went into the average.

I should probably point out that here in the case
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of the Peterson C Number One this was -- we arrived at the
reservolir pressure here by extrapolation of bhottom hole pressur
buildup data.

That is indicated by the star beside the column
five along by the twentv-six seventv-eight value. The star
indicates an extrapolated nressure.

You will note by the pressures that we have obtained
in the field todate that five of them were extravnolated
pressures and the other three are dip in vwressures after a
shut-in pressure of some time.

Now, we have attached to and made vart of Exhibit
Number Twenty our extrapolation to the static reservoir
pressure and in each case what vou will find is a curve --
it is a method that we used, is the Horner method, where vou plf
vour T plus delta 7 divided by delta T against bottom hole
oressure,

Now, the T is oroducing time and the delta T is
shut in time and then the delta T in the denominator is also
shut in time.

Horner develoned the technigue of extrapolating this
tc the point where T plus delta T divided hv delta T is ecual
to one.

We recognize that, if anvthing, this may give us a
slight optimistic estimate of what static reservoir pressure

is at these points in tinme.

A4
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If T may just back up here for a rminute and discuss
the Peterson A Number One, the first bottom hole pressure
obtained in the field, that was after ninetv hours of shut
in time. The onlv oroduction as I previouslv mentioned was
what we produced on potential. That, again, was after
ninety hours and we had a vressure after fortv~one hours,
it was twentv-seven thirty-nine corrected to the sub-sea
datum of thirtv-three ten.

So, what we have, then, is that bottom hole oressure
for the last fortv-nine hours that the well was shut in buailt
up only seven more pounds. We feel very comfortable with that

number.

Gcing down our list, the March 197¢, nressure obtained

in the Radecliff Number One o0il well measured twentv-six
eighty-three after ninety-six hours shut in. The only
production from the Radcliff Humber One was approximatelv

one thousand barrels of o0il and twoc million cubic feet of agas
produced prior to that shut in time. Again, we are st 11
dealiny with time before the field went into production.

So, the other wells were all shut in. The April 13th
shut in pressure on the 3wearingen D Number One was obtained
when it was potentialed or immediatelv after we obtained the
potential test. After seventy-eight hours the pressure
measured there was twentv-six seventv-nine. It varied hv only

four pounds from the nressure read from the Radcliff Jumber

1
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One of the previous month.

We averaged those two points to come up with another
datum point which we are going to use in our material
balance calculations and that is shown there as four one
seventy-six.

The next pressure that was obtained in the Radcliff
Humber One was in Februarv of 1977. That bottom hole pressure
or our estimate of bottom hole pressure was obtaired by
extrapolation using the method I previously discussed
and corrected to absolute pressure at the Jas-oil contact
which we obtained the nineteen oh six values then.

The next two bottom hole pressures on the Peterson
A Number One gas well and the Swearingen D Number One which
is an o0il well both were shut in on March 5th. The pressures
extrapolated and corrected to the gas-oil contact are sixteen
fifty-seven and seventeen thirty-nine or seventeen thirtv-
six, excuse me, resvectivelwv, and were averaging those two
points to arrive at an average voressure as of 3/5/77.

The final bottom hole pressure data we collected
was in the Peterson C Number One o0il well. We shut that
well in June 25, 1977, and from extrapolation of an extended
buildup curve we came up with a static reservoir pressure of
fifteen hundred fifty P.5.I. at that time.

n. You mentioned earlier an omission from this exhibit

and I don't know if vou clarified that or not, Mr. Rice.
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Would you tell us about that, please?

ot

Yes. The pressure which was omitted was the
nressure we obtained on the Swearincen 2 Gas Com Number
One. the second gas well drilled in the field -- the second
well drilled in the field, in fact.

Thig is corrected to the common subi-sea datum and

was twentv-seven forty.

Now, we chose to not go kack and re-do our exhibit
when I discovered the omission this week because it doesn't
make much difference. We would have included that in the
averace of our original pressures and it would have made a

five P.3.I. difference in our average. S0, we elected not

to try to re-do all of our exhibits at that late date.

0. Thank you. Anything else on Exhibit Twenty which
consists of the tabulation on the front sheet and the appended
plots of these various wells?

A Yo, sir.

0. All right. 1 would like for you to turn your
attention to Exhibit Twenty-one, please, and tell us what vou
have demonstrated with that exhibit?

A Twenty-one, again, is the bottom hole pressure data
which we collected in the field. %What we have chosen to do
here is plot versus time the bottom hole pressure that we
caliculate for the field.

We have shown the years 1276 and 1977 here and I
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want to make sure evervone understands that the initial
pressures shown in one and two in the extreme upper left-
hand corner were actually obtained prior to 1976. We have
shown the dates of those along side those values.

Points three and four -- let's see, going back
ur again -- on and two, again, one, the Peterson A Number
One cgas well and number twc 1s the FPeterson C Number One oil
well.

The next pressures which we obtained were in March
and Anril of 197¢ and those were in the Radcliff Number One
and the &wearincgen D Number One, bcth oil wells. How, we
did see scme draw down in reservcir pressure between those
two points. It only amcunts to about thirtw-one F.S.1I.

During the interim that had been approximately
thirteen thousand barrels of o0il and thirty-five million cubic
feet of gas produced and that's all.

The next pressures we obtained were arouped and we
obtained pressures in all four of the wells shown here, the
one gas well and the three o0il wells, at the times indicated
and what we are seeing here, of course, is extremely rapid
decline in reservoir pressure as we complete this limited
reservoir.

We have since initiation of full scale wnroduction

¥
-1

exnerienced about a hundred ?.S5.7. drop in reservoir pressure

ner month. We have cone from something in the order of
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twenty-seven huncred pounds to something in the order of
“ifteen hundred pounds in approximatelv twelve month's of
nroduction.

It is also significant to note that the o0il wells
or the one 0il well shown here -- the three 0il wells shown
here and the one -ras well shown here are on the same pressure
decline indicative that they are probably tied-in to a
common pressure source which is an indication, of course, of
agood communication.

D If you would look now to Amoco'’s Exhibit Number
Twenty~two and explain the material balance calculations that
you have made on that exhibit?

A Our first attempt to estimate oricinal oil in nlace
ancd original gas in place was to assume that we had a
volumetricallv controlled oil reservoir for the gas cap which
is what we believe we have got. 2All of our data indicates
that we have.

Shown on this tabulation are the dates of the
pressures which we talked about before and in some cases they
are averade precssures and some are one-well pressures.

The third column is compressibilitv factors that
coincide with the reservoir pressures at those times.

The fourth column is reservoir volume factors which

O

coincide with those pressures.

[
=5
0]

thy

"ifth column is the solution cas-o0il ratios,
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again, coincidinv with those pressures.

Now, columns three throuch five were taken directly
from the Exhibit Number EZighteen which we have previously
discussed.

The next two columns are cumulative oil and gas to
the times shown and the final column on the right is our
estimate from this data of the original oil in place Zrom
this reservoir.

You can see from our numbers, they vary from a low
of seven hundred seventeen thousand bavrels of 0il to a high
of eight hundred and thirtv-five thousand barrels of oil.

We have chosen to average the last three points to
corme up with our best estimate of the o0il in place using this
technicue.

The reason we eliminatecd the data that had been
agenerated to April lst, 1976, is because of the very small
cunulative numbers that had been produced at that time.

Recognizing that we have an estimate of seven hundred
nine-one thousancd barrels of oil originally in this gas cap
we are able, then, to calculate our solution gas as being our
gas-oil ratio tires the original c©il in place and we come up
with slightlyvy less than one point two B.C.F. of solution gyas.

Out of rhe cas cap, we are akle to calculate knowing
from the work that Mr. Isase presented earlier that we have a ¢

cap pore volume to an oil column pore volume of two point five
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nine four three-three and we are able to nultiply that times
seven hundred and ninety-one times are various parameters
and come up with, first of all, the amount of cubic feet
occupied by the Jas under reservoir conditions and then
converting that to the amount of gas at standard conditions
we come up with Tour voint three three-five B.C.F. gas
oricinally in place in the cap.
Adcding the sclution gas to the cap czas we come

r with slightly more than five point five B.C.F. of was
originally in place.

0. Anything else concerning the calculaticons on
Exhibit Twenty-two?

A I don't believe so.

0. Do you have another exhibit, Exhibit Twentv-three
which is also a material balance calculation and would vou
exi:lain that, please?

A This is a different form of material balance shown
on Exhibit Twentv-three,

In this instance what we did was assume that we had
a gas reservolr without an o0il rim and that it was volumetrical
controclled.

How, we do recognize that we do have an o0il rim here
tut we also recounize that with the ratio of the cap size
to the oil rim size and also the ratio of the compressibility

of the gas versus the compressibility of the liquid hydro-
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carbon that it should give us a ball park estimate of what
was originally in nlace,

e use the same pressure points and the same times
anc shown in column three are our compressibilitv factors
an¢ in column four is shown the cunmulative cas oroduction to
those dates and our calculations, then, of the four estimates
cf original gas in place is shown in the far right-hand
colurmn. They vary from a low of slightly over four E.C.T.
to a high of approximately five point three B.C.F.

Acain, we averace the last three noints and come up
with an estimate of five point zero zero-seven B.C.F. of
dJas oricginally in place by this method.

0 Exhibit “wenty-four is a comparison which vou have
made and would you explain that, nlease?

A Ckay. Exhibit Twentv-four is in tabular form and
shows the comparison between our pore volume estimate of oil
ané gas 1in place and our two material balance calculations
of oil and gas in place which we don't have any oil in place
under the gas material halance case because we assumed that we
didn't have an o0il rim,

So, primarily we would just like to concentrate on
the first two columns there and notice the comparison between
our pore volume estimate and the oil material balance estimate.

Total gas in the case of the pore volume is four

point eicght five-two. In the case of the oil material
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halance is five voint five two-nine. O0il in place six
ninety-five as compared to seven ninety-one thousand.

The deviation of fourteen percent between the pore
volume and the oil material balance is unusual agreement.

The fact that our o0il material balance shows as much oil

as gas in »nlace, in fact slightlv more, than the pore volume
estimate is indicative, again, that all of our pore volune

is tied together and in the pressure data and the performance
data it's being 7enerated in this field is very conclusively
indicating that this reservoir is one pot and all of these
wells are straws in that one pot.

0, You mentioned earlier, Mr. Rice, sensitivity studies
and could you give us the results of the studies that vou
made with regard to sensitivity?

a There were two areas that we wanted to check ourselvs
out on and I mentioned one previously as being the reservoir
volume factor.

The one point eicht six-six which we used in our
calculation to this point is a little bit to the high side.
We elected to trv a calculation of oil in place using one »oint
seven value whichk T think I previouslyv mentioned was right in
line of what we saw in the Empire-Abo and what we saw in the
Three Bar Devonian which were the similar fields that we
looked at.

We found that changing the reservoir volume factor

UT
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tc one point seven increased our material oil balance in

ace by approximately six vercent hut relativelw

=

p

insensitive to changes in reservoir volume factor within any
sort of a reasonable range.

The other sensitivity that we ran, I mentioned that
the method we used to extrapolate to static reservoir
nressure from our buildups might be giving us a slightly
optimistic value.

To make a comrzarison we tock the data that was
cenerated by the most recent long term buildup on the
Feterson C Number One and that well was shut in in June --
June 2E5th, of this vear. We used the [1iller, Dies, and
Hutchinson method which is another acceptable method of
extrapclating reservoir pressure and we came up with a static
nressure of thirteen forty-seven FP.5.I1. absolute compared
to fifteen~-fifteen that we had by the Horner method which
we discussed previously.

The difference there was approximately ~-- well, it
is exactly one hundred and sixty-eicht pounds was the differendg
that it made and the change in our o©il in place by the
material balance was thirteen percent. It decreased it by
thirteen percent. In fact, it gave us a number which was
even closer to our estimate by the pore volume method.

0 If you would turn now to Exhibit Number Twenty-

five and you have plotted cumulative oil production and
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curiulative gas production and would you explain the

sicnificance of these calculations that you have made?

N

Yes, sir. What we were attempting to do here 1is
to get some handle on what our ultimate recovery might be.

This technigque here is documented in the
literature and I have indicated a reference on Exhibit Liumber
Twenty-£five as the A.I.M.E. Transaction of 1956, in an
article by Mr. J. J. Arps.

What we have is a plot of cumulative o0il production
versus cumulative gas production both on a log scale and
according to Mr. Arps' work we should be able to extrapolate
that line to our ultimate gas recovery and define what our
ultimate o0il oroduction is going to be.

Now, what we have drawn here -~ this vertical line
that we have drawn here 1is the gas which we are calculating
as being originally in place by our material balance method.

What this shows us is that if we could recover
one hundred percent of that gas we would reacover approximately
four hundred thousand barrels of the original oil in place.

Now, realistically, we don't expect to get one
hundrecd percent of the was in place but in this reservoir
we expect to get ninety-nine point five percent easily.

So, we will probably recover something on the order of --
instead of five point five B.C.F. about five B.C.Y. in which

case we would expect to recover something on the order of




ing service

d morrish reporti

Sl

General Court Reporting Service
825 Calle Mejia, No. 122, Santa Fe, New Mexico 87501

Phone (505) 982-9212

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

™
[

Page

three hundred and eighty thousand barrels of original oil
in »nlace.

We have gone ahead through the calculation here
of what percentage of the oil that we are gcing to recover
and it is going to be in the neighborhood of fifty nercent.
This is an extremelv efficient recovery mechanism and we
can attribute that to orimarily about three factors.

We have oot a verv large gas cap with respect to
the o0il column and we are getting the benefit of that
energy in the gas cap.

e have high solution 5.0.R. and had a hich soclutio

4
o

C.C.P. originally of about fifteen hundred and we also have
a very volatile oil, about a fortv-six A.P.I. gravityv which
all of these factors tend to help us in the recovery
0f the o0il from the o0il rim.
Todate, this is as of July lst, we have recovered
thirtyv-three percent of the ©il in place in this reservoir.
From that way we are able to say the maximum oil
that we would anticinate being able to recover from July lst
forward would be in the neighborhood of one hundred and thirty-~
seven thousand barrels of oil. That, again, is if we were
able to deplete the reservolir to absolute zero pressure which
we are not going to be zuite able to do.
0 At the hearing on June 22nd, the cuestion was posed

as to whether you selectively shut in any wells and ronitored
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pressures -- have you atempted to secure any of that kind

of data since the Tune 22nd hearinc?
A Yes, sir. We have not run any interference tests
which seemed to be the tvpe of test that was of most interest.
What we did is we did shut in the Peterson C

Number One o0il well for an extended buildup time on June

o

S5th. Taking the data uenerated by the buildup we were able
to calculate a radius of investigation at six hundred and
four point five hours -- after six hundred point five hours,
we were seeing by one method a radius of twelve hundred and
twenty-five feet which equates to a drainage acreage of
one hundred and eight acres and by another method a drainage
radius of sixteen hundred and twenty-two feet which equates
to a drainage acreage ©f one hundred and ninety.

The average of those two calculations is one hundred
and forty-nine acres,

Yow, for reference as to the technigue of the
equation we used here we would refer anyone interested to
the E€.%¥. Monograph MNumber One, page 116, and for the second
one an article by Hurst, Haney and Walker on page €62, in the
August 1962 PFetroleum Indgineer,
Q. And you set out your calculations in Exhibit Twentv-

six?

o

Yes, sir, they are shown there.

1) You also testified at the June 22nd, hearing as
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to the econonics of drilling a well through to the
Pennsylvanian formation in the Peterson field. Have you
refined those calculations since that time?

A Yes, sir. We have, with our new estimates of
oil in place and gas in place, we are able tco do that.
Our cost to drill and complete a well remains three hundred
thousand dollars. The cost of pumping eguipment remains
at twentv~five thousand dollars and I con't recall if it
was mentioned on the twenty-second or not hut we had inciuded
one thousand dollars a month operating expense and assumed
that a well to be drilled would wroduce for two vears
agiving us a total operating cost of, tor the two-year period,
of twenty-four thousand, giving us a total cost to drill
a well and operate it for two years of about three hundred
and fifty thousand dollars,

Using the reservoir parameters that we have discussed

previously the averagje PH of point three of four for the
0il column and average water saturation of thirty-one point
five percent and averace recovery in the order of fifty

percent and a reservoir volume factor at original reservoir

vressure of one point eight six-six, we are able to calculate

that our recovery per acre of oil would be eleven hundred
seventy-six barrels.

Associated with that oil we would expect to get

about ninety percent of the solution gas that was originally
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in place. I might need to clarify that. We only expect

to cet about fifty vercent of the o0il but if we draw the
reservolr pressure down we can get the gas to come out

of solution and we exrect a high efficiency in the recovery
of the gas.

The associated gas, then, -- excuse me, mav I bhack
up here and correct myvself -- the 0il recovery per acre
should be four hundred and thirty-three and the gas recovery
ner acre is eleven seventv-six M.C.F.

The valiue, then, of the hydrocarbons which we would

nroduce by drainina one acre at today's prices is approximately

fiftv-seven hundred dollars.

Ve have next divided the fiftv-seven hundred and
seventeen collars, actually, intc the three hundred fortv-
nine thousand dollars which we would need to invest and we
have come up with sixty-~one acres is what we would need
to drain in order to get our money back with no return on
our investment.

Yow, Just as a matter of interest we have corrected
that by the ratic of our »nore volume to our material balance
and come ﬁp with a value of fiftv-four acres.

Q. Any further comments on the economics of drililing
wells in the Peterson~Pennsylvanian Fool?
A ¥o, sir. I might just mention that through all of

our work we woulcd be at a loss to know where we could drill
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where we could expect to find anvthing that would approach
fifty acres of undrained reservoir., All of our work
indicates this is one reservoir and is being drained very
adeaquately by the existing wells.

0 You also testified at the June 22nd, hearing that
maxina the temporary pool rules permanent would prevent
waste and protect correlative rights and serve the interest
of conservation. Do you still feel that that would be the
case, Mr, Rice?

k. Yesg, sir, I do.

0. Were Exhibits Eighteen through Twentv-seven,
inclusive, prepared by you or under your supervision?

A Yes, sir.

MR. PETERSON: That's all the questions I have of
Mr. Rice but I wculd like to request that Amoco's Exhibits
Four throuch Twenty-seven, inclusive, be admitted into
evidence.

MR. STAMETS: These exhibits will be admitted. Are
there any guestions of this witness?

MR. LOFPEZ: Mr., Exanminer I am sure that we will have
rmany questions but since it is approaching lunch time I

wonder if we could take a break for lunch and come back

afterwards?
MR, STAMETS: I was really planning on finishing
this ur before I eat -~ however, in light of the tremendous
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amount of material that has been furnished by Amoco in
this case we will return at one o'clock.

(THEREUPON, the hearing was in recess.)

MR. STAMETS: The hearing will please come to order.
are there any questions of Mr. Rice?
MR, LOPEZ: “Yes, Mr. Examniner, I am interested in
nrsuine Mr. Rice’s costs of the actual wells that have been

identified back at the time they were completed.

CROSS EXAMINATION

BY MR. LOPIZ:

o Do vou have that information?
A o, sir, I do not.
0 If I suggested a figure of about two hundred thousand

back in 1571 and '72, would that be about right?

A That would probably be in the ball park. There has
peen considerable escalation in costs since that time. I
would have to look to be sure if that was right, though.

0 If I further suggested that as of this date a
million dollars has been recovered from the Peterson C iHumber
One would vou feel that was accurate?

A I haven't checked those numbers. I have no reason
to arcue with them,

o 2ight. T think when we were discussing economics
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we need to look at the actual costs that ware incurred and
somehow project how it would cost in today's market. I
was wondering if vou have any additional supporting data
as to why you would think vou could drill one of these wells
today in the Peterson Field and it would cost you three
hundred thcousand dollars?

A I am talkinag now from merory now but what we did
in the starting roint of estimating cost to drill a well
tocday was that we looked at the last two or three wells
that we drilled. We drilled some wells and completed thern
in '7€, and if my memorv serves me correctly those wellicg
cost us on the averace of two hundred and sixty to two hundred
anc seventy thousand dellars apiece to go on line.

Yith the escalation in costs that we have seen over

the last vear or so the three hundred thousand is a number

that we can stand on pretty firm.

L)

When vou say to go on line is that without
purning ecuipment”
A. The three hundred thousand dollars is without

purmpinag ecuiprent.

h)

So, the two hundred and sixtv thousand dollars
vou sucdested does that include pumping ecuilpment?
A. That was 7ust the drillinc.

0 And 1in vour opinion what price did vou aet for the

cas todav if it was »nroduced?
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A ew wellg?
¢ Yes.
A Vie wouid cet a dollar s=ventv-£five ver M.C.7.
o Do you know what you are Jetting on the 0lé wells?
A, Un the first three wells that were drilled in the

field we are dgetting sixty-three or sixtv-four cents a
M.C.F. Cn the wells drilled subsenuent tc that we are getting
a dollar seventy-five. My numbers were as of about a month
ago. I don't think thev have probably changed since then.

0, On the barrels of oil what price are vyou getting
on the barrel of o0il?

A If vou will refer to Exhibit Number Twentyv-seven
we are showing it at eleven dollars and sixty-five cents a
barrel.

0. Are vou cetting ~- are vou separating vour condensate

distillate “rom vour cil and getting a separate price?

R No. I think I am correct when I say this that this

is for the liguid hydrozarbons would be the average price of th

hydrocarkons.

) You are not separating them out?

A We are sevarating them out and our gas 1is zrocessed
throurh a plant and 1 arm nct sure of the agreements that are
involved 1n us cetting a share of the ligquids that are
extracted from the operation. But T can't pinpeint, I auess,

for vou a price that we are cettinc for the condensate.

H

A3’4
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C. Tt would be nore 1if you were gettino a different
price?
L. It would ke more, ves, sir,
0 Well --
A It would ke very close -- we have got -~ most orice

determinations are based on the gravity of the liquiada. ‘e
are talking about a hich gravity crude and a likewise high
agravity condensate. 8So, there is not much difference there
so I wouldn't expect that there would be a areat deal of
difference in the cost for the price that we are gettinag for
it.

) In arriving at vour material balance calculations

what did yvou estimate to be the water encroachment in the

raterial?

A, None.

0 Isn't it a fact that these wells are actually mnaking
water?

A Yes, each of the four o0il wells is making some water.

The ma’tority of the water production, sixty to seventy
nercent, comes from the Zwearingen B Four which has produced
water since comnletion.

The only porcsity in that well was a very limited
arncunt which is kind of split half above and half below,
anproximately, our water-oil contact. So, it has produced

water since its initial completion and continues to vroduce
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the majority of the water in the field.

MMow, each cf the other three o0il wells are completed
very near the water-cil contact and each of those is producing
a small amount of water, that's true.

0 Isn't it, in arriving at vour material balance
customary to have sorme estimate of the water encroachment?

A I7Z water encroachment has anythino to do with
the vroducinag mechanism. it is. It has nothing to do with
our producing mechanism in our opinion. It is not aiding
us 1n maintaininc reservoir pressures.

MR. LOTRZ: No further guestions.

CrOSS EXAMINATION

BY ME, STAMETS:

0 Mr. Rice, are the pressure buildup times on these
wells long, short or averace?

a Well, in most cases thev are in the seventy to one
hundrec hour rance and that may catch all of them, I am not
sure. I would characterize them as fairlyv long-term buildup.

) Would vou attach anv meaning to this length of
tire for pressure buildun?

VVhat does that mean to you as an engineer?

3 Maybe I don't understand your qguestion --

0. TThat does the relatively long period of time for

pressure buildup to occur in this reservoir, what does that
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mean to vou as an endgineer? ‘Vhat does that tell vyou about
the reservoir?
A Oh, you mean if the pressures continue to build

at the end of these times?

0 Yes.
A That would indicate fTairlv low permeability.
n Is there any indication to vou that vou were nct

thoroughly draining the reservoir?

A No, sir, the work we have done doesn't give us
anv doukt that we are thoroughly draining the reservoir.

e All of vour calcuations indicate that the o0il and
qas are nearly cone?

A We have produced up throuch July lst, about two

ot

and a half %.C.F. and, again, our cas in place calculations
is akout five and a hel’f so we have produced about half of
the gas and we have nroduced better than thirty percent of
the oil which we have calculated to be originally in place.
This reservoir is not coing to have a verv long life.

o Your wproduction curves tie in prettyv well with
vour theoretical ultimate recover: projection?

& We have not made an attempt to project our cumulative
vroduction but vou know to see if we could somehow make that
tie hut they are declining consistent with the declininc

reservoir pressure and the oil production is drying up and

is consistent with the depletion of the limited o0il rim.
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0 50, what you show on Exhibit Twentv-five is still
just a calculation and does not reflect what you actually
predict from procuction decline curves?

A Well, from the production data I wouldn't call this
a nrojection of production decline curves but it serves the
same purpose. I think we are getting huncg up in terminology
anc I thoucht vou were talking about projection decline
curves of the wells.

I was thinkinu of one thing. We are takinc the
performance data and we are =rojecting ultimate maximum
possible recovery by this technicque here.

Now, there is still a cuestion as to what

abandonment pressure will be in this reservoir. Ve think it

will be verv low kecause of the excellent communication we

Iy

see. But I can't tell ou that we will get five B.C.T'. ©
gas or five point eight 3.C.F. or Zour point eight B.C.F.
of gas when we ultimatelv abandon the last well.

0, So, vou are saving as part of the response to this
cuestion you have got good communication and low permeability
and this is going all toc have an effect on what the ultinmate
recoveryv is going to be at the end?

A Yes, sir.

0 Do you feel that the pool could be economically
developed on any closer spacing?

A, No, sir, absoclutely not.
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o Do you feel that closer spacing would result in
siognificantly increased ultimate recovery from the pool?
A Mo, sir, I do not.
MR, STAMETS: Are there any other questions of
this witness? The witness may be excused.
{(THEREUPOM, the witness was excused.)

H

ile

W, BENISCHEK

was called as a witness and having been previously duly

sworn, testified upon his ocath as follows, to-wit:

DIRECT EXAMINATION

BY MF. LOPLZ:

L

would wou please state vour name and residence
acain for thes record?

A Ckav, i. W. Benischek, 171¢ Morningside Drive,
Albuauerque, New Mexico, 87110,

¢ Mr. Benischel, I helieve you testified at the earlier

hearin~ of which this hearing is a continuation and were

sworn?
A Yes, June 2Z2nd.
0 T believe at that time vour qualifications to

testifv were essentially from the point of view of an interest
owrier in the Peterson fool, is that correct?

A, That's the war I understood it.
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n For the record, have vou previously testified before
the Cormission and had vour credentials made a matter of
record as an expert witness?

A. I have not.

r Could vou briefly describe vour educational and
emnloyment background?

A Okav. I received a degree in Mechanical Enginearing

(WS ]

1937 from the University of New Mexico during the

o
3

denression vears,
I started cut with Texaco as a roust-about and as
an endgineering trainee in the Hobbs area and in ninetvy
days became an enacineer with various duties which included
bottom hole pressure work, aas-oil ratio work, and well
comopletions and practices and geological studies and electrical
log7ing and did some of the first werk done by Slumber-J
in this country when thev arrived from Paris, I'rance --
or came to Venezuela, and then Loulsiana and then Hobbs.
Then, I moved to Ft. Worth after having been
Assistant District Engineer in Hobbs for some period of time
and Midland and in Hobbs I was the Assistant Division
noineer and worked on evaluaticns of reservoirs and made
recommendations for drilling and then I was moved to the
Wichita Falls ar=a and later to the Pampa, Texas, area in

connection with some special problems on pumwing, nechanically,

ancd vumving, hydraulicallw, and reratffin problems.
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Tow, I moved kack to Ft. Worth after we completed
that and I was Assistant Division Engineer and then I was
transferred to Wichita Talls, Texas, as a District Engineer
at which tire I chanced jobs and became an Assistant
Equipment Enagineexr for {onsolidated Valtise of Ft. Worth
and I wrote specificaticns and recommendations for the purchase
of jammer manufacturing eqguipment for some of the major
nilitary aixcraft.

while doing that I had some outside evaluation work

hat I was doing, consulting work. and then I had a call
from Shell 0il Company, Houston, Texas, and wanted to know
if I would ke interested in a jokb as a Senicr Engineer.

I accepted a job as Senior Enoineer with £hell in
Odessa, Texas, and I staved there for some neriod oI time
and then at that time 7 worked in the west Texas area which
included the Fullerteon ¥Field, Seelv~Smith, and some of the
southeast llew lMexico additicnal areas.

Now, upon leaving Shell, I became interested ~--

well, I did before I left Shell, I became extremely interested
in making investments, myself in minerals and royalties and

I had people in the family to go into business and so I

went to work for an indevendent instrumental well louging
comvany that operated wrimarily in Texas, California,

Oklahoma and some in Louisiana. I also performed some

evaluation work at that time.
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But during that period of tims while I was with
the instrumental well logging companvy I had to do, of course,
ny own deologv. “he other work, of course, with Shell and
TexacO was as a Fetroleum Engineer.

Then, I went €0 the University of Oklahoma when
I had a chance to start teaching and continue with my
investments primarily because I didn't want to stay in
California. I didn't want to stay in California.

The Universitw of Texas offered me a jobk and so c¢id
the University of Oklahora and I went to the University of
Oklahona as an Assistant Professor in 1947.

0. An Assistant Professor in what?

A In Petroleum Ingineering, in Engineer School. I
later became an Associate Professor and I was closely
associated with Wilbur . Cloud, one of the w»nioneers in
Tetroleum Engineering textbook wori: and then later Doctor
John C. Calhoun, who was Chairman of the Department and is
Executive Vice President of Texas A & M.

I then took his place as Chairman of the School of

Petroleum Engineering at the University of Oklahoma and I

conducted all of the business of the school, budget forecasting

and part-time teaching and directing graduate students and
being advisor to ?h. D. students.
In 1954, I took a leave of absence for health

reasons. Texas “ech found out, the head of the department
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there, I know most of the heads of departments in most of

the major schools in the United States, or did thern, and asked
me to come over there and help them out for a year on a
contract basis and so, I moved or started moving west for
health reasons and I took a year's contract as visiting
nrofessor of Petroleum Engineering at Texas Tech which was

not accredited at that time.

The drver climate and lack of moisture, of course,
induced me to move farther west after the completion of that
one-vear contract.

I came to Zlbuguergue in 1955, after resigning my
position at the University of Oklahoma. They asked me to
come back and T had to make a decision. The decision was hard
to make but I had to do it for health reasons, so0, Albugueroue
I had no jobr and I went to work for Sandia Corporation and
while there I continued doinag some work on my own on
evaluations and 1 lectured to a number of engineering depart-
ments within Sandia Corooration on deep hole drilling and
the effects of pressures, temperatures, and well equipment
for sub-surface nuclear devices.

This involved many disciplines as I lectured many
disciplines and pictures that came into the room -- I mean
different ones that would have answers for different problems
that were involved. That, of course, went into shale work

and methods of drilling and fracturing of shales and retarding
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of tar sands and thinos like that which is being done down
there now.
However, I retired from Sandia, took an early

retirement, at my request and continued my work in
vetroleum and have done some work for Sandia Corporation since
I left. I have also worked on estates for attorneyvs in
connection with the evaluation of oil properties and I have
been on my own ever since.

n When you say vou are on your own, that is in the

manading of your own investments in the oil and gas

business?
a. Yes. I have my own interests in several states --
several with Amoco and several other companies. I should

have mentioned, too, that I am also a member of manv
honorarv and professional societies including Tau Reta Pi
and Xappa Mu Ensilon which is mathematics and Pi Mu Tau which
is vetroleum engineerins and a member of A.M.I.E. and A.S.M.E.
and Who's Who in ¥ngineering and a Registered Petroleum
Engineer and T have held offices in several societies.
I could go on --
0. Well, T think vour qualifications are acceptable --
MR. STAMETS: The witness is eminently cualified
in Petroleum Engineering.
o (Mr. Lopez continuing.) Thank vou, Mr. Examiner.

Mr. Benischek, now, I think towards to conclusion of the last
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hearing the Ixaminer, Mr. Stamets, requested for you to
examine the Lusk-&trawn, Indian Basin, Nagger Draw, and

Impire-Abo Pocls, is that not so?

A Yes.

0. And have vou examined those pools?

A Yes, I did.

) What did you find? First, let's discuss the

Indian Basin Upper Pennsvlvanian Pocols.

A, Okay. "The Indian Basin Upper Pennsylvanian gas pool
in 7mddy County is. as stated, a gas pool with six hundred
and forty acre spacing and at one time Ralph Borowitz showed
cause why one hundred and sixty acres per well was not
adeqguate.

The depth of that reservoir is seven thousand three

hundred and seventy-six feet and the spacing remains at
six hundred and fortvy acres per well.

0 It is not an oil pool?

A I could not find anything that indicated that it was
an oil pool. It is all gas and gas moves through formations

better than oil and it is a permeable formation so I withdraw

that out.

0. Do you think it's relevant in any way to this hearing
today?

A, I don't think so.

Q Okay. Let's turn to the NDagger “raw Morrow gas
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pool.

A The Dagger Draw gas pool, Morrow gas pool, is also
gas and it is on six hundred and forty acre spacing but
three hundred and twenty acre spacing was considered at one

time for Monsanto Chemical.

o

Again, this is a gas pool and has no oil production
to your knowledge?
A To my knowledge there is no oil oroduction in the

records of the order that I examined, personally.

D

So, in your opinion is this pool at all relevent to
today's hearing?

A I do not believe so.

0. Okay. Let's discuss the Empire-Ako field. I
believe it was also mentioned by an earlier witness todav
as being somewhat similar?

A, Yes. That was mentioned this morning and that is
the first time I have heard the comparison by the Amoco
witness and it's interesting because I have checked that
carefully on my mar and I have followed that field as far as
development is concerned and according to the Commission's
regqulations and there is no order and so state rules applv and
the spacing is fortv acres per well. On a cursory check of
my ownership map it also shows that some cf the wells aren't

extremely large volume wells —~- one hundred and ninety-two

barrels of oil per day initial potential. A lot of them,
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according to my map, are incompleted for commercial oil
rates.

n Very good. MNow, I guess there are two other pools
that we need to discuss. The Lusk-Strawn and the Dagger
Draw Upper Pennsvlvanian.

A Okav. I'll take the Lusk-Strawn first. The Lusk-
Strawn according to myv examination is a deep reservoir,
eleven thousand to eleven thousand two hundred feet deep.
Also, it's a highly factured lime with some vuggy and some
inter~crvstalline porosity.

El Pasc once had requested a one hundred and sixty
acre well spacing and the Commission ordered eighty acre
spacing and El Paso came in with new evidence, according to
the Commission's records, and the Tommission approved one
hundred and sixty acre spacing for oil.

However, looking at my ownership map I find both
forty and eighty acre spacing and low initial potential.

0 Okay. 1low, I ask you --

A I don't think that it is analogous to our situation,
the deeper horizons and the intercommunication and the
inter-crystalline vugging and porosity.

0. Very good. T am glad that vou added that. Referring
to the Dagger Draw Upper Pennsylvanian?

A, The Daagger Draw, let's see, that's under Order Number

4691 and 469%1 C and that's one hundred sixtvy acre spacing for
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cil and according to the map most of the wells -- I didn't
check every well -- but I made a cursory check and a lot

of them were comnleted from ninety-nine to one hundred and
twenty barrels of oil a dav and the significant thing is that
the wells made water anywhere from one hundred to one thousand
thirty-two barrels per day and this was at approximately

seven thousand seven hundred seventy feet.

Now, here again, in this pool according to mvy
information from the Tommission, the formation is dolomite
which is more porous and probably has more communication and
also lime which probably has less communication. That's a
general statement, of course.

0. So, in your opinion this pool can be distinguished
from this pool today, the Peterson Pool?

1% Yes, because cf different characteristics in the
formations that are concerned and we saw that this mornina
in the exhibits of the geological samples and the porositv
and communciation; in my opinion, is much better.

o) Okay. Now, I'll ask you if vyou examined the south-

east New Mexico Associated Pool lists in Order R-5353, as

requested?
A. Yes, I did.
0. What did vour study of that -- the »ools listed in

that listed order result in?

R, Order 5353 wagcs the one that, as you stated, I was
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asked to check, and it's on spacing and I will summarize
cuite a detailed studv that I made of all of the twelve
fields including the Peterson~Pennsylvaniarn that we are
discussing today and cover in the summary only the spacing
for oil because that is what we are more concerned with
than the gas.

The number of fields that are -~ a fortv acre
per well are eight, are eight pools. There are two on
elighty acre spacing and one on one hundred and sixty which
is the Peterson, the one under discussion today.

Now, if we leave the Peterson in there that means
that we have sixtv-six and two-thirds percent of the fields
for o0il on fortv acre spacing.

If we take the Peterson out and eliminate it from
the summary we have seventy-three percent of the fields on
forty acre spacing.

Now, on the one field, South Dagager Draw Upper
Pennsvlvanian, I would just like to state that there appears
to be some conflict in my research between Order 5353 and
Order 4691 which states one hundred and sixty acres per oil
well.

That would, again, completelv chance the picture
here -- I would use the one hundred and sixty -- I did not
ask the Commission about this but I found it in the files --

but I don't know --
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) Well, regardless, I think the Commission can look
this over, their own records, and see if it is cne hundred
and sixty or three twenty but are there anv characteristics
of the South Dagger Draw Upper Pennsylvanian Pool which
distinguishes it from the Peterson Fool in vour opinion?

A 0f course, the Dagger Draw is the one where we have
wells completed, not flowing, completed on the pump and I
believe we mentioned earlier ninetv-nine to one hundred and
twentv-five barrels a day and up to a thousand thirtv-two
barrels of water wer dayv at seven thousand seven hundred
seventy feet. It is a poor ecomonic field in my opinion
whether it be on either one hundred and sixtv or three hundred
and twenty.

2 Is there anything further vou wanted to add?

A I notice that some of these have hich gas-oil ratio
limits which rather surprised me particularly the one we are
talking about the South Dagger Draw Upper Pennsylvanian and
it has an eight thousand cubic feet ver barrel gas-ocil ratio
limit which in my opinicn is excessive.

There is another one here for forty acres has a
ten thousand for the ZSan Andres but of course the San Andres
is in a different ball park when we are talking about the
different reservoirs, ncrmally, in pool-lites.

0 Have you developed in additional data in the interim

since the case was continued and I refer specifically to a
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carpbonate oil producing oil pools?

A Yes, I have.

o) Could vou name the pool and furnish any available
reservolr data with resnect to it?

L, Well, the closest I could come to it and which I
had information was the reservoir which wasn't far from the
one that Amoco selected. It was the Fullerton Clear Forks
carbonate which consisted of approximately nine producing
zones and twenty-five to thirty separate porositv stringers.

I was a Petroleum Fngineer involved in the drilling
and development of this particular field in the early davs
from 5hell 0il Companvy.

I have examined the formation samples, carbonates,
in this particular field and the reason that I took it was
because it has been subiected to extensive technical studv.

Mr. Stiles, of Exxon Corporation, stated in vaper
number SPE 190, eight at eight six one nine eight, in 1976
that indivicduals stringers of vorosity are difficult to map
if -- at any one location.

Now, the porosity within the producing section like
that of many carbonate reservoirs is not always continuous
elther throughout the f£ield or from well to well.

Mr. Stiles further concludes among other conclusions
that the Fullerton studies may have application in similar

reservoirs. The studv also indicated significantly a higher
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oil recovery with closer spaced wells.
2 It is your opinion that this Fullerton field is
verv analogous to the Peterson Pool that we are discussinz

today, isn't that so?

A, Ir my opinion, it is.
0. Okay.
A I think it is closer, mavbe, than the two that
Amoco picked. I am not sure but I have done some comparing --

ves, sir, I do.

0 And what is the spacing for o0il wells in the
Fullerton Pool?

A In the Fullerton Pool the spacing is forty acres
nper well and infill drilling was commenced in 1970.

And also here, again, the close spacing stronglv

supports the non-communication in a carbonate pool. We
know that waste would result on a one hundred and sixtv

acre spacing pattern as in the Peterson Pool which is similar

and non-communicating -- I am repeating the same comment.
0. Do you have any general geolcogy on carbonates?
A, Yes, I do. I have done some research and I have

worked with my geologist and I have worked with the logging
people -- thickness, continuity and communication and noor
space patterns are complex in carbonates.

A number of factors are involved in carbonate

deposition. Pay intervals are often separated by impermeable
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barriers that prevent communication.

Impermeable beds often have large aerial extent.
We discussed this subject during the June 22, 1977, hearing
here at the Commission and a number of papers have ijust
recently been published on carbonate formations and all
that I have read elaborates con the problems for more pore
space study that relates to communication which spacing was
stated it was forty acres per well or less.
0. Now, I think 7 should refer yvou to what we have
marked as your Exhibit Number One and ask vou to identifvy

it and explain it if you will?

A. Okav. Which did vou ask?
0 The Exhibit Number One, the top cne --
a, You can all see this and Exhibit One, I think, is

an excellent demonstration, a diagramatic sketch, of what we
have in the Cisco carbonate formation.

You know, we have drawn, some structures or
structural features and we have shown here in the dark areas
in dots, I think it will look darker over there, areas
representing oil and stringers and lavers or whatever vou
want to call them containing oil.

Here we have a number of stringers. Here in this
we show as a little gas cap. Here we show a well producing gas
out of the gas cap and here we have a well going through a

couple of stringers producing oil in the bottom stringer and
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maybe we didn't find it on the electrical log -- electrical
logs are extremely tough to interpret in this area.

A Slumber-~J man told me that vesterday who came
from Paris, France, and who has worked for Siumber-J for
many vears.

We have another one up here, an oil well, producing
from a higher formation. You drill one over here and vou
don't get anything. In between, now, we have shale or a
tight carbonate streak.

I heard this morning in the testimonv that there are
washed out areas on those logs. That ties in, also, with
these shale streaks. These carbonate streaks, that's not
norous and is not communicating =--

Nkay, this is from ©. G. Harris from Exxon, Journal
of Petroleum Technology, July 1977, is a current geologic
concept of carbonate continuity pattern. This is up to date.
This month.

The Peterson Fool is an abevment of the Delaware
Basin and the Fullerton Pool, from Txxon, is in the Permian
Basin, carbonates on the east flank of the central basin
platform.

We also show an oil-water contact which I didn't
mention and that varies also as we well know in the Peterson
Field -- we have water in some and some we don't.

So, I think that pretty well shows the stringers
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and what happens in the Cisco and in the platform in the
basin and this is generally accepted.

I believe in the past -- but I ricked this
recently because Mr. Harris is well established with Exxon
and that is from his work.

2 Now, I refer vou to Exhibit 'lumber Two and ask vou

to identify it?

A. Okav. Exhibit Two -- I used this voint and I will
explain it -- it is not quite large enough to see across
the room -- we have here a couple of wells in the Peterson

Field and vyou can probably find them there on your map --
thev are on each side of the Peterson ¢ One where I have the
major interest as a mineral royaltv owner.

Peterson-Penn Field logs the two nroducing wells
showing non-ccommunication between separate pavs in each well,
What I am trving to do here is to show what we ran into in the
Peterson Field going from this Exhibit One.

We have here the Swearingen C Number One, Section
18, 5 Scuth, 33 East, which is the west offset and the acreage
dedicated to the Peterson Southeast cguarters of Section 13.

This particular well is a Fusselman well and has
to be on fortv acres, why, I don't know. It is a separate
field, vou will say, kut I still can't see it. It is the
same or similar situation.

We have here perforations in March of 1976, a
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thickness of eight feet from seventy-eight forty-one to
seventv-eight forty-nine and those perforations flowed
two hundred and seventy-one barrels of oil per dav.

The operator came back in later and in May of 1977,
perforated nine feet from seventyv-eight twenty-nine to
seventy-eight thirty-eight and got one hundred and sixtuv-
four barrels of o0il per dav, which oroves that we had a
non-porous dense zone in between -- as we show up here in
this diagram -- a total potential of four hundred and thirty-
five barrels of oil per dav.

There may be more stringers in here, I don't know --
noen-communication is verified. It is proven. There was
approximately a three foot interval in this case of a non-
porous dense zone -~ okay --

We are going to emphasize that in the Radcliff
Number One, Secticen 17, 5 South, 33 East, the east offset
of the Peterson acreage.

This well is one hundred and sixty acres. In
February 1976, the operator perforated eight feet from
seventv-seven fiftv-four to seventy-seven sixty-two in the
Zisco. The well made two hundred and sixtv-four barrels of
0il ver dav. Apparently, thevy didn't find this other pav from
their electric logs or else they weren't sure about it
because they came back in later and in Julv of 1976 thev

nerforated another seven feet of Cisco pav from seventy-seven
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sixty-two to seventy-seven sixty-nine and that horizon flowed
four hundred and twenty-eight barrels of o0il n»ner davy.

Sc, we have a total initial potential had it all been
perforated at the beginning or at the time of completion

we would have six hundred and ninety-two barrels of oil per
day.

I think that definitely supports our theory of
iavering and our concept of the stringer concept and it seems
to me that the common term is layering right now -- I don't
know just why --

But it proves, again, here we had non-communication.
We don't know what is in between there -- but surely you would
have had some of this oil going into this horizon had there
been communication.

That's all I have.

) Perhaps at this time it would be well digressing
from our general ocutlined format to discuss the Peterson 5B
Number One well located in the northwest guarter of Section
29, which I believe the exhibit this morning showed to be a
dry hole?

A Yeah, I think that is on a zero vav line -- that
was Section 29?

0 Yeah, the Peterson B Number One -- I think it is
shown on Amoco's Exhibit -- to be an abandonment or a dry

hole. I wish you would comment on this well?
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A Okay. That's the Peterson B One in the files in
Section 29, and this is a very interesting well.

It was drilled in May of 1972, when prices were
much lower than they are now and the operator -- I want
to run through this sco you will get the gist, the thrust,
of this thing -- thev operated -~ perforated from seventv-eight
thirtyv-three to thirty-six, two shots per foot, and acidized
with a thousand gallons and swabbed forty-three barrels of
water and no shows.

For some reason he perforated that horizon. T
don't know if it was on core analysis or electric logging and
then swabbed again and twelve barrels of water and five
barrels of -- and squeezed and perforated at seventv-seven
ninety-four to ninety-seven, two shots per foot with five
hundred gallons of acid and flowed six barrels of 0il in one
hour and died.

Then, at the total depth of seventv-eight seventv-
seven they merelv plugged back to seventy-eight twelve and
in June of 1972, that well pumped fifty-three barrels of oil

and one hundred and seventy-two barrels of water in twentv-

four hours and how that can be on a zero pav line I don't

understand.
On June 23, 1972, it pumped thirty barrels of oil
and one hundred and seventy-one barrels of water. On July

-

7, 1972, or 14th I am not sure which it is, fifty-five barrels




ing service

d morrish reporti

SI

Phone (505) 982-9212

General Court Reporting Service
825 Calle Megjia, No. 122, Santa Fe, New Mexico 87501

10

"

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Page 30

of 0il and one hundred and fourteen barrels cf water --
this is from seventy-seven ninety-four to ninety-seven --
this is the midsection but I don't know how many stringers
are in there. I don't know how many they drilled through.

Then, fourteen barrels of oil on July l4th, numped,
and Julv 21, seven barrels of o0il, and on July 28th, fiftv-
two barrels of oil.

Then, for some unknown reason they w»nlugged hack
to seventy-seven eightv-four and scueezed and perforated the
Cisco and acidized and swabbed dry. Acidized with eiaght
thousand gallons and swabbed water and swabbed down seventy-
seven eighteen fifty-eight and perforated the Upper Cisco
again which definitely shows they didn't know where this
was for sure -- seventy-five sixty-two to sixtv-six and
seventy-five eighty to eight-eight and seventy~five ninetv-
one to ninety-eight and seventy-six oh nine toc fourteen and
seventy-six twentv to twenty-nine and seventy-six thirty-two
to fortv-nine and seventv-six and seventv-six sixty to ninety-
two and all of this was just two shots per foot and acidized
with ten thousand gallons and swabbhed one hundred and seventv-
eight barrels of water with a good show of gas in four hours.

Then, Auqust 25th, 1972, the roof fell in. Thev
swabbed a half barrel of o0il, three barrels of water in one
hour from seventy-five sixty-two to seventv-six ninety-two

and plugged back, then, from seventyv-seven oh five and
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temporarily abandoned the well. That is the end of the report
and in my opinion that well should have been completed as
a commercial well.

o) Did the price of o0il at that time have anv effect
on the operator's decision to complete the well as a
commercial well?

A Well, I think ~-- I would have to check the exact
dates in my files but I think it was about three dollars and
fortv-five cents a barrel so that probably had some effect
on it.

Another thing., if I recall correctly, I believe
they plugged back above where thev had the good show and
they probably didn't want to spend the money to go back down
and pick that o0il up at three dollars and forty-five cents
a barrel.

Of course, at eleven dollars and sixty-five cents
a barrel I think that some independent operator might be
interested in going in there and going after that. It is
obviously the onerators and I don't know if thev dropred
the lease on that or not. I didn't check the records in
Portales.

. In vour opinion does your sudy support your theorv
of layering or stringer theory whereas the Fl Paso witness
would be more apt to say a lensing theory?

A, Well, I don't care what word vou use, lensing or
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lavering or a number of words -- it supports it because

thev have come up the hole in a number of perforations and
vou can just look at the map up there and this is taken from
Exxon and you put the depth on there on the cores and you can
almost fit it to that sketch that we have up there on the
board.

Now, I hand you what has been marked as vour
Exhibit Number Three and ask you to identify it for the
purpose of the record?

A Okav, I have a paper entitled Swvneraism in
Reservoilr Management, Seologic Perspective, by D. G. Harris,
Petroleum Engineer A.I.¥M.E., Exxon Production Research and
by 7. H. Hewitt, S.P.E., A.I.M.E. Marathon 2il Companv and
this is from the Tournal of Petroleum Technology for Julwv of
1977, and it is complete with a number of references on
carbonate reservoirs and the problems associated with
carbonate reservoirs -- it has manv references -- plus other
charts showing non-continuities ~- many charts which I think
as vou say put in the record and also eliminates the one
tank theory of the material balance approach.

0 Now, how all of this study and description of the
two exhibits plus the article we have just referred to, how
does all of this information relate to the Peterson Pool?

R Okay, we have looked at the Amoco Swearingen B

One drv hole in Section 29 --
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Ve go back to 23, now, this well in Section 20,
the Amoco Swearingen B One, 1s shown as a dry hole on the
map. This well was cored and I just couldn't remember all
of the cores that the witness for Amoco brought in and what
the depths were.

Nevertheless, 1 saw some good porosity in one of
those cores and this well was cored from seventyv-seven
twenty-eight to eightv-five and it had good porosity and oil
shows and it was cored from seventv-seven eighty-five to
seventy-eight thirty-eicht and it had scattered oil shows
ané pcrositv.

The cores from seventy-eight thirty-nine to
seventv-nine lime and siiale and no shows.

2Zccording to the records this well was shut-~in and
not plugoged and part of the section was perforated and
acicdized. Yow, we could go into a long discussion on that
but it supports the theory of layering. In other words, there
are two horizons there that had o0il shows and good porosity
and we had one with no shows. Of course, I am not sure what
~uidelines they used in recommending where to core. It
was either on the basis of geological sampling or they had a
instrumental well logginc truck on the well in which they
could determine whether anv hvdrocarbons were present and
recommended corinc -- I don't know ~-- but there was uncertainty

anvway.
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o Does your study of this particular well verify
your position that there is this non-communication in
this TFeterson Pool?

A It supports it, ves, sir, and we have more in
Section 29,

6 All right. Do you believe that in regard to this
well that there are some stringers that were not penetrated
or not tested?

A, It is possible.

Now, let's turn to the Walnoco-Graves Humber One
in the northwest section of Section 17 --

. Let's see -- we have alreadv covered this well and
sc we will go to the Wainoco -- okav -- can I back up just a
little bit on this fwearingen B One and make one other
statement here -~ I can't recall if you mentioned that we
discussed the oil that was in that and it was stated on
June 22nd that this well was off structure and very stroncly
advised that this would not make a well and that is when we
talked about it that it had the oil in it and it did not
appear to be off structrue, either, for that matter, the
way I interpret the structure map of Amoco -- okay, that
verifies non-comnmunication.

Now, the next guestion you are asking is the
Wainoco-Graves well and that's up in Section 17 and that

well had some shows. It did run low. I talked to the
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k.

operator and had shows in the testing on that well.
Probably a more prudent well operator might have

nace a well out of that but I get the impression of talking

with the operator that it was a rpromotional deal.

n Isn‘t it true that it is shown to be completelv

off the structure on the structure map initially submitted

hv Amoco?

A Yes, I am glad that you brought that up, that's
correct, it had a lot of oil in it -- apparently it had
shows in it -- it was tested because of the o0il shows --
so, I don't agree it's off structure.
¢ Yow, 1f we assume the communication position as
statecd by Amoco during the prior hearing and assuming that
there is good communication in the Peterson Pool what effect
does it have on your interest in the Peterson C Number One
in Section 18?

A Ckay. The Peterson C Une would be between those
two wells that we have up there in the exhibit and there
would be a significant loss of reserves, in my opinion, in
the Peterson A One in the northeast quarter of Section 19.
That is twentv-seven feet higher on the structure on Aroco's
map.

As we well know oil tends to oo into the gas
horizon where vou have more flow or easier flow of materials

in a gas horizon than vou do in an o0il horizon.
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I d4idn't hear this morning from the reservoir
people and I am surprised that they didn't come out and talk
akout wetting and they didn't talk about inhabition and they
didn't talk about capillarity and I think that that was
nurposefully avoidecd.

As yvou wet the carbonate strains with oil soing up
structure to the A One you are going to lose reserves which
is coing to cost us and it is going to cost the State of
New Mexico. It is ¢oing to cost Anoco.

MR, STAMETS: I would like to cet back to this
line of reasoning irmmediatley before this last statement.

I was not clear -- vou mentioned the Swearingen A One which
vou were coing to insert between these wells and I would like
to have that whole line of reasoning run through. I am not
clear on where vou started and what vou said and what roint
vou made.,

A, ¥ell, I think vou are backing me up to the wvoint
where I said that the ‘eterson C One 1f it were on there would
bhe in between. I didn't draw it.

MR, STAMETS: The Peterson C One, now, is the well
in the southeast cuarter of Section 187

. Yes, Ssir.

MR, STAMETS: Vhere would you say that lies on vour
Exhibit Number One?

A Well, T didn't draw the line across there on the
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exhibit and it would be in between there hut farther up. I
would have to draw the A-~A Prime,

n
Jads

PE

. STAMETS: Would you place a mark on Exhibit
Number One where you feel it belonas?

a, Well, T cdon't have this in three dimensions. It
would be in this vicinity close to this well,

MR, STAMETS: That savs number two --

)N RPight in here., Okay, T think T did make a comment
but you could also look at it alsco from the standpoint of
this which is Exhilkit Number One.

MR. STAMETS- Kow, where on Exhibit XNumber One,
assuming that we are looking at a glass reservoir from the
south where would vou place the Swearingen -- Peterson C
dumber Cne?

A, Peterson € Cne as I recall was verforated in one
horizon and I would have to check the log to be sure on that
but I would place it probaklv like so.

MR. STAMETS: Over the richt-hanc¢ green well on
your Exhibit Number One?

A Actually, vou would be lookinc from the east because
-- assume -- I did't sav this but let's assume that the
Peterson A One <as well and this is the Peterson C oil well.
n (Mr. Lopez continuina.) Mr. Benischek, so the record
will reflect exactly where it is located on the exhibit you

are saving that the gas well or what I think is referred to
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as the Swearingen -- or the Peterson A One, the gas well.
will be the dark line, completed in the gas cap on the lefg-

hand side of your Exhikit One, is that right?

3

Yes, sir.
0 Your Peterson  Number Cne would be the well
located to the richt --

A, It could be either one -- I said this one but it

could bhe either one -~ it was perforated and they drilled through

layers =-=-
MR, STAMETS: What vou have said, Mr. Benischek, is
that what vou are drawing up there is analovous to the

-

Peterson C Cne ancd the Peterson A Cne?

23

Yes, sir, it was not my intent tc make this as those

particular wells. It was only to represent an idea -- that

! was my point.

MR. STAMETS: Okay, I was not clear on the »noint
that you were trving to make and I didn't want to miss it.
A Well, I may have said Exhibit One awhile ago and
I meant it was Exhibit Two. It was the other well in Exhibit
Two back in here if vou would have a three dimensional --
MR. STAMETS: I believe T understand that.
A End 1if vou look at this too, loocking at it from the
south you are going to be looking at this east to the west
and what I said when you asked me the question was that [

don't know 1f that is wrong or not -- when I was asked the
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cuestion about the loss of reserves I said ves. You have
wetting by o0il into the gas cap carbonate grains which
raybe never will be recovered which is a loss to Amoco and
to the State and me. That's common knowledge. Theoretically,
this well should be shut in =-- both gas wells should bhe
shut in and conserve the energy and produce the oil because
as this oil moves u» into this gas cap, if you we do assume
that this is the FPeterson A One, which wasn't my intent but
you kind of led me into this --
MR. LOPEZ: 2nd if we assume good communication --

A Yes, if we assume good communication -~ I say that
there isn't good communication, of course, but that is also
interrelated with the lavering concept, so, if you wet these
grains vou are goinc to have a problem. That's where your
capillary inhabition and I can't remember all of the other
factors -- I didn‘t hear anvthing about fluid landing¢ or
mathematical-nolly studies or fission studies or isotopes --—
they may have been done but from the information and the
information may have bheen adverse, I don't know.

But I Jdid see some beautiful lines at the break

that had some keautiful porosity on it.

1) {Mr, Lopez continuing.) Mr. Benischek, isn't it
also true that this theory or this point that you are currently
making about the 0il migrating into the gas cap and being

lost isn't that point or theory or position wasn't it supported

i
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by Mr., Kerns at the initial hearing on this pool in Case
4962 on Mav 9, 19727
a It surely was. You have the cuotes there, I
believe, I don't have it in front of me. I can read it. I
don't have 1t memcrized but he did say that.
0 I think that the discussion occurred at page 13
oc the transcript of that Examiner hearing. We will just
note it for the Commission.
MR, PETERSEON: If vou don't mind reading it»I would
aprreclate 1it.
MR. LOPEZ: A1l right.
"o, Mr. Kerns, based on your study have you recommended
rules which you feel will protect the gas cap and the oil
coclumn and prevent the migration of o0il into the cap which

could cause waste?

", Yes, sir,
" How 1s that?
"R, Well, I think we probablyv have a pretty thin cil

column here as compared to the gas cap and certainly the
reservoir seems to have limited aerial extent and two of the
wells are gas wells. We wouldn't want oil column o0il to be
sucked up and resaturate gas resaturated rock.

"So, with the recognition that the gas wells produce
a vwroportionate oil well and gas limits we favor the oil well

verv slightly by the production of oil from that well not
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being in the formula which shculd give it just slightly
areater withdrawals than the gas wells would have and would
therefore keep away from the prospect of o0il migrating un
structure and resaturating the gas cap."

That's pretty clear.

e

0 (Mr. Lopez continuing.) Mr. Benischek in vour
experience if this pool were located in Texas would the

Texas Rallroad Commission shut in the gas wells?

A They would shut them in.

0 Okay.

A I have production in Texas.

o All right.

2 If I con‘t et some more =~- if I lose this I will

P

have to go back tc Texas.

0. Okay. Let's get back to -- now, let's take another
tack -- what do vou =stimate the 0il reserves to be on this
Peterson C One based on forty acre spacing and no significant
loss of reserves to the Peterson A One which you have no
interest?

E. I estimate three hundred and ninety thousand parrels
based on the testimony of Mr. Kerns of Amoco.

g

0 What do vou estimate the 0il reserves to be on
forty acre spacing considering the testimony of Mr. Rice of

Amoco on June 22, 197772

2 Tifty-six thousand barrels.
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n And how many barrels have been produced?

a According to my statements that run from Phillips
and Amoco, the total runs from June of '77, was seventy-
two thousand eight hundred seventeen point nine-seven barrels
which is in excess of the reserves computed during the
testimony of Mr. Kice.

MR. STRMETE: What was the date that was covered

tor

The total runs were through June 1277 that I gave

o

anc. the figure was seventy-two thousand eight hundred seventeen
point nine seven barrels and this is taken directly off of my

statement of runs.

0 (Mr. Lopez continuing.)] Were some of these wells
shut in --
i, Including Fhillips because Phillips ran the oil at

the becinning and then Amoco got in it and they got the
one hundred and sixty acre spacing and cut me in half and

that is when I found out what happened to ne.

Q. Was some of the production shut in at the end of
June?

A, Yes.

0 I believe it was testified to this morning that in

order to take bottom hole pressure tests some of the wells
»ad to ke shut in at the endéd of June, isn't that correct?

A Shortly after the hearincg on June 22nd, here at the




ing service

sid morrish report

General Court Reporting Service
825 Calle Mejia, No. 122, Santa Fe, New Mexico 87501

Phone (505) 982-9212

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Page =3

Commission the testimony this morning indicated that the
wells were shut in up to some number of hours ~- I think it
was a little over seventy-two, I believe, which means, of
course, that the wells couldn't be vproduced and put on line
at that time.

I have anotlier source of information for that, if
needed,
0 211 right. Do yvou helieve the investments in the

Peterson C Number Cne to be economic?

A Definitelv wves,
O Ckay.
A, Total oil and gas revenues for June 1977, for oil,

May 1977 for gas, was nine hundred ninety-nine thousand one
eightv~three dollars and eighty-six cents and it is now
since the June cas runs would be in and July is over would
be well over a million dolliars, one well.

0 Sc, of course, the well nas clearly paid out by
mavbe as much as five times, is that not s0°7?

A. That's possible based on the cost of the well at
that time, ves, when it was drilled. It paid out a numker of
times after taxes ané royalty and operating expense.

0 Even considering Mr. Fice's testimony and accepting
it, it will have paid out three times after taxes and rovalty
and¢ operating expenses at today's prices?

A. Yes, even at today's prices.
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n Do vou believe his statement that fifty acres is
recuired for a well to break even is accurate?

A I think it is an error.

0. In your cpinion, as you earlier testified, and in
tocday's market would it be economical to complete and produce
those wells and -- let's discuss specifically the Peterson B
Nurniber One in Section 29 which I think has been indicated to
he a dry hole or an abandoned hole and the Swearingen B
One in Section 2C, which alsc has been shown to be a dry
or abandoned hole?

L There is no guestion about the well in Section 29
that it would be profitable and the Swearingen B One probably
would ke but for me to make a firm statement I would have to
have some more information but it looks like it should be
based on the contours and our lavering concept which we have
discussed earlier,

& Okay. Were vou provided all of the information by

ATOCO as Mr. Peterson stated he would on June 22nd?

L No, I was not.

n 2id you request certain nroduction data?

A Yeg, I did.

) And what was that?

a. On July 11, 1977, I dicd receive some information thay

I had requested, current production data, on oil and gas.

I received in the mail a copy of the forms that go to the
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Engineering Office in Hobbs with a letter dated July 12,
1977, and this covered data for oil and gas through April
and May and June was withheld, it was not given to me.
Consequently, I did not reguest any additional or
any other kind of data or anvthinc or do I want anvthing else
now. I have enough to satisfy me in concluding a case in nmy
favor for forty acre spacing.
n. Do you have anvthing else that vou would like to add?
2. Yeah. I Zo. I want to emphasize that carbonate
reservoirs are characterized by sxtreme heterogeneity and
porosity and permealbiility often within a sinugle wool.
Thev range from vuggy and fractured tvpes to highly

stratified and often vertically discontinued reservoirs.

Separate stacked vorous zones as we see Up there are common

and usuallv only a small gas cap is noted and a few structurall]

hich gas wells which is per our example.

High initial »roduction rates from wells in carbon-
ate pools are common and the flow is then dependent on the
reservolr mattrix permeabilitv.

a. Is it also typical of carbonate reservoirs that
there is initial high potential with a falling off to more
steady production rates?

A, Yes.

Q In your opinion unless the order c¢ranting special

pool rules for the Peterson Pool is recinded will correlative

I
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rights be violated and will ther= be waste?
A Yes.
0 Were Ixhibits One through Three p»repared by vou or
under your supervision?
A Yes, they were,
MR, LOPEZ: At this time I would offer our three
exhikbits into evidence.
MR, STAMETS: The exhibits will be admitted. Loes

that conclude your direct testimony?

ro
A
by

‘w LCPEZ: Could I have a second -- that concludes

P

our direct examination and I would like to make a brief
closing statement.

MR. STAMETS: You ars always entitled to make a closi
statement and I would like to make a clarification for the
record as to my part in Mr, Benisheck's study -- in the origina
hearing Mr. Benischek made a statement on pade 23 that a
carbonate reservoir does not normally have good horizontal
and vertical communication and he went on at some length about
that.

On page 4C I asked Mr. Benischek if he had ~- I
said vou have discussed carbonate reserviors and did submit
a paper concerning the reservoir data and then T asked him if
he had studied any of the New Mexico carbonate reservoirs

and I named some at that time and I don't find any place in

here where I directed Mr. Benischek to make that study, so, I
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would like to have that clarified for the record.

Are there questions of Mr. Benischek?

THE WITNESS: I took it as a directive.

MR. STAMETS: Be that as it mav, are there any
gquestions of the witness?

MT

. PETERSON: Yes, Mr. Examiner.

CROSS EXAMINATION

BY MR. PETLRSON:

N Mr, Benischek, I asked vou in the first hearing,
I think, and my first guestion was do you feel that the
drilling of unnecessary wells constitute waste and I am not
sure that you answerec that question to my satisfaction and
I would just like an answer to that if vou couild?

k. No, I didn't give vou a complete answer on that
at that time -~ the drillino of unnecessary wells, I am
going to reverse on vou if you pull and flip-flop on me --

it can cause waste,.

o

A1l richt, thank vou.

A In non-porous zones -- there is more to it. You
made a general statement and I gave you a general answer.

0. ood. Do vou have any evidence of horizontal
discontinuityv other than your verv general publication which
ig up to cdate, I will admit, but do you have anything with

regard to this reservoir that indicates horizontal
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discontinuity between --

B Discontinuity?
0 Yes.
. I think it is pretty obvious from some of these

preforations in these wells. Your cdiagram of the top of
the Cisco pav, vou have a drawing this morninc -- I have
got that memorized ovretty well in my head -- the Cisco
thickness as it goes across the field and there have bkeen
other horizons that have been perforated that produced oil.
So, I think that is supporting evidence.

0 Doesn't that go to your vertical theory -- I am
at a loss to see where that shows that there is horizontal
Giscontinuity between wells?

A I have shown up here if that is what vou are
referring to in my exhibit up here that vou have -~ don't
have continuity because of the stringers.

0 How have vou chown that? I understand where that
came from but I don’t understand how that relates to any
study you have made of the reservoir -~ I understand how it

could apply but how are you so sure that that does apply?

A It has to apply -- vertical has tc apply -- we have
it right there -- horizontal nmust apply because we have

adcditional oil that we have found in new horizons Amnoco has

in new horizone in nesw stringers.

0 Ind you still say that that is evidence of horizontal
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continuitv?
A. I don't like to mix apples and oranges.
n I would like to have them separated. Do vou have

anythina that shows evidence ¢f horizontal édiscontinuity?

LR I will repeat my same statement -- I have an
expert who has & long background here --

0. Well, you are the expert and I would defer to vour
opinion --

A It's under my supervision I have been getting this
information, Mr. Peterson, and it is nrettv ockvious that what
you have re-perforated in a lot of these horizons and in the

Fusselman in these wells that I talked about this B One --

as evidence of discontinuitv -~

0, All right, thank vou, Mr. Benischek. I am interested

in vour comparison between the Fullerton Clear Fork and
this field and I ar impressed by your expertise in the
Fullerton Clear York Lkut to me as a lavman I don't see how
that field could be remotely compared to this field. This
field is so limitecd in area there are not anv other nroven
zones besides from the Fusselman completion in one of the
wells?

Do vou think that it is valid to compnare the

Fullerton Clear Tork Field with the Peterson Pennsylvania

2. We have a carbonate reservoir and we have a number
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of strincers and similar deposition --

0 Your main point, though, 1s completion and spacing
and you made a big noint of the spacing of the Fullerton
Clear Fork Field but that also relates to the number of
zones plus it's, I contend, a completely different reservoir
and that's a layman speaking, but I am just wonderina how
vou happened to pick that field other than the fact that vou
are very familiar with it?

A Well, naturally that is one of the reasons T

icked it but it is also because I know what the reservoir

g
o

is and in my opinion it is similar from a geological
standpoint and from the producing characteristics of it and
the drill stem tests and the initial production. Yes, a

thicker horizon. I don't know how much horizon vou have got

there in the Peterson -- how many stringers vou have got
in that field ~- sure. it's a small reservoir but maybe that
reservoir is a whole lot bkigeer =-- well, I won't get into
that.

O Lre vou talking rank wild-cat now, Mr. Benischek?

a Tell --

0 We can alwavs search for o0il and =mas -~ nobody will

argue about that but would a prudent business man think that
there was some bonanza down there that Amoco hasn't found —-
we are alwavs out to make a buck and we would be glad to --

kR Yeah, I wish vou would --
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o Clay --

A. If I were workino foxr a major company, Or an
independent -- I would again take another look at the
geophvsics -~ and I understnad that you have done a lot of
geophysics in here -- I would first put another well right
down here on me. It night ke gas and it might be oil -~
a good hunch is the c¢l1l -~ I am not in one hundred percent
agreenent with your oil-gas contacts, either. I didn't et
intc that. But I am not in one hundred percent agreement
because you don't have enouch control on this map or did
Mr. Rice, the last testimonv.

Furthermore, some of these contours aren't right.
You asked me the last time whether I agreed with this map --

o We can all differ on contours =--

k. We can differ -- this is wrong, this is definitely
rong here because these contours should come around --
you have got a thirty-four hundred and a thirty-four hundred
over here and this should come eround -- this is false --
as a matter of fact I think vou have changed this from the
map that we had this morning.

e You have gone Zar beyond my cuestion and I
appreciate the elaboration --

2 Vell, vou asked me about drilling wells --

. Well, veu pointed to your neighborhood and I would

like to -- you menticned that you calculated that the




1ng service

d morrish reporti

S1

General Court Reporting Service
825 Calle Mejia, No. 122, Santa Fe, New Mexico 87501

Phone (505) 982-9212

10

1"

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1ot
D
t3

Page

Peterson C One reserves were three hundred and nine thousand
rarrels. Do you have that calculation available or could
vou tell us how vou calculated that ~-- this was back in your
earlier testimonv? I <don't think we were guite on the sanmc
wave length —-

A I would like to preface ny comments on this
calculation because I think vou are going to bring it up later
anywav -- by the fact that your material balance calculation
is inoperative on a stringer field. Mr, Craig of Amoco
International has also written a paper in which he discusses
the verv subject -- for the materials balance arproach has
led to the laverinc approach in separate reservoirs as we
have up here. I am surs that vou know Mr. Craic -- he 1is the
President of the Society of Petroleum Engineers. He and
four other people, I think, of Amoco that I have reference --

MR. STAMETS: For purposes of brevity of the record
I would like to leave ocut all of these chiefs and heads of
societies and get right down to the facts. We are talking abou
one nool here and let’s keep it on that basis, please.

2 Dkay. I'1l1 repeat that T stated this because
Amoco used the material balance auproach and it is not
coperative on a multi-lavered reservoir. It is only operative
on that one horizon of the Cisco =nlane or Cisco carbonate that

Arncco has drawn on that mav. I+ won't work on all of themn.

It works on a single +ank as pointed out in this article and

¥
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I am sorry that I -- I brought that up for emphasis hecause
it is in that article. Okav, so I will use the volumetrical
approach and I notice that Amoco used both. They also did
some mathematical modeling or simulation, I have forgotten
which it was on the computer. 1In order to arrive at that

as I have stated before at the last hearing I used twelve

percent porosity as Mr., Kerns said and twentv-three feet of

pav.

o Is this gross pav section counting every square half
an inch?

A I am not supposed to ask guestion but I assume that

you perforate evervthing that is porous. That's what I would
do i1if I was in the field.

0. You are talking about sections and you are not
talking about intervals are you?

A I am talking about twenty-three feet perforated at
porous -- good porous -- you wouldn't perforate -- vour
engineer wouldn't recommend perforating a non-porous section.

0. Have you examined the core samples from the Peterson
£ -- the core data, pardon me, to determine how much of that
vou would deem to be vorosity?

2, No, I didn't have the cores. I didn't call vou
back for additional information because I assumed that I
wouldn't get it.

0. I am sorry that I slighted you, Mr. Benischek, if
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you would have let me know we would have provided you

anything and I think we extended that invitation and I

don't want to get into that -- if vou feel hurt, I am sorrv

and I apologize.

A, For the record I didn't get what I asked for.

0. Well, we have submitted it today and have vou

examined it?

A I haven't examined what vou have submitted todav

and furthermore -- well, I didn't have the opportunity to

examine that. I didn't ask for the cores and I have looked

at the information from the files and I
electrical logs and the electrical logs
one fourth of the information as stated
expert and the other information has to
core analvsis that you are asking about
well logging and samples and drill stem
to take the twentv-three feet because I
use and I assume that that is what vour

out in the field.

have looked at the
normally only orovide
by the Slumber-.T
come, of course, from
or instrumental
tests. 8o, I have
have nothing else to

engineer recommended

I'll trv to stayv on the subject sc the Examiner

won't be on me --

2 You testified just a moment ago that based on Hr.

Rice's testimony that on forty acres in

the vicinity of the

Peterson C One vyou could recover fifty-six thousand barrels

of oil. Based or his calculations, but how did you arrive
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at that figure?

A The way I arrived at that he used four percent
porositv and ten feet of pay, I believe it was, yes, ten
feet of pay and I think this morning by one of vour witnesses
is that somewhere around a percent of porosity or a little
bit less than that could throw it out and sc¢ vou wouldn't
even consider it and in your consideration of remodeling --
I don't recall ~- you had so many -- that's what I used.

2 Well, the production from the Peterson < One has

greatly exceeded fifty-six thousand barrels has it not?

A Yeah, I gave that --

et

Where did that additional recoverv come from?

A I just said that I don't compute fifty-six thousand.
I compute three and some thousand. I don't use the fiftv-
six -- I don't acknowledge that figure --

o You also mentioned a loss of reserves through the
Peterson C One, what is your basis for that statement?

A lLet's see, I believe it's A One, I thcought vou said

C One --

o4

I did, I thought you said Peterson C One -~

Well, from the C One to the A One -~

eE]

0. Ckay, from the Peterson C One? @What is your basis
for that statement?
A, My basis as I said up at the exhibit in that field

we have separate gas caps and I don't -- this word associated
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I don't want to be that technical but we have a sevarate
horizon u»o there and as we well know from permeability studies
gas flows much better through formations than oil does and
vou are going to have some oil moving up in that gas zone.
That is verv common and vou are going to lose some of that
to the Peterson A One well and it will not be recovered bv
the Peterson < One.

That's why I said a little while ago when he asked
me and if he wanted to make some monev to drill another well

south of C One and vou will make money, Amoco will make

monevy.
o A1ll right. You don't agree with the fiftyv acre
pay out for using -- which Mr. Rice testified to -- what

basis don't you agree with that fifty acre?

A Well, 1 can't aacree because based on my calculations
vou used four percent porosity and ten feet of wmay and only
get fifty-six thousand barrels and it just won't work because
it has made sevenrtv some thousand already.

Do vyou want me to elaborate on that?

A, That's all right. I would like to clarify one thinag
and again I don't want to testify but vou mentioned Amoc:
compared the Peterson Pen Field with the Three Bar Devonian
and Fmpire-Abo and I think -- we could have it read back --
but I think that the purvose was for the comparison of the

crude in those fields and in the Peterson Penn Field. It
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wasn't meant as a comnparison in anv other regoect but because

of the crudes in those fields.

I don't have any further questions; Mr. Examiner.

I would like to redirect fr. Rice on a counle of cguestiors

if I could?

"MR. STAYETS: I have got a few aguestions and th

we zan have some redirect.

CRIOSE EXAMINATION

BY MR. STAMITS:
g I would like to know when the field went on
production. Mr. 3enischek, do you have that information

would one of Amoca's witnesses have that -~

;})

I can give that to vou exactly i7 vou will bear
with me -~

MR. RICIi: Field wide production commenced in .J

kY That's field wide. There was production prior

that by Phillipns, but field wide, ves.

MR. RICE: There was some small prsduction in t
wells which vou have major rovalties -- and small product
for test nurposes only in some of the other wells pricr t

that time -- I can give vou an accunulative osroduction as
Arril 1st, 1974, 1if that would be helpful *“c anvcne ~--

2 T have <ot it here if the Examiner will --

en

or

ane

o

~

he

ion

O

of
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0 The records will reflect that and we can go back
to those if necessary, thank vou.

So, if we look now at your Exhibit Number Two,
Mr. Benischek, at the right-hand side we see that the Cisco
pay in the Radcliff well, the lower Cisco, and I use that
term, is perforated, then, say within a month or six weeks
after the field as a whole was put on production?

LY I.ooks like five months.

o, I believe Mr. Rice said that the field went on
production in June of '76, April, and this savs it was
perforated Julyvy 15th, '76 --

A Okay, that's correct. If I understood your comment
correctlyv that was perforated shortly after the field went
on.

o) Right. I wonder if we would expect to see any
sicnificant -- you had indicated that the oroduction level
was high enough in the perforated interval to indicate that
there had been nc drainage from the upper intervals and ¥
was wondering if this field had been on long enough to
cause any drainage from the upper zones?

A It was produced. We have to get into Darcy's law
and radial flow and some pretty fancy ecuations to figure that
one out. Amocc may have it, I don't know.

0. We don't have anv figures before us on how nmuch

was produced out of this well before 7/15/767?
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B I don't.

0 Again, the records will reflect that and we may
be able to see that significant volumes were produced or
were not, anvhow --

A, I have information -- I do have daily rates -- hut

you want cumulative?

0. Yes.
A, 1 don't have that. That's in the records.
o) As we look at these exhibits on the wall here for

amoco and there are other exhibits it would appear to mne
that you have got something on the order of seven wells
perforated in this pool.

Looking at the exhibits all of the Cisco wells seem
to be perforated in what they call the 7Zisce main pay with the

exception of the Peterson A Gas Com Number One --

=)
5

This one --
0. And it seems to have some other Tisco perforations

outside of the main pay --

A I assume those are the perforations here, Mr.
Rice?
MR. RICE: That's correct.
A, Yes, they do have some perforations outside the

Cisco vav.
g So, of the wells we have producing we only see one

where Amoco has actually perforated outside the main pav. Is
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this indicative of many isolated lavers in the area or is
it indicative or not of many isolated lavers in the area®

A Well, we have got a few wells here and if vou
lock at the records to define perforations in a number of
different horizons in many wells that indicates that thev
had some reason for perforating them and we have five wells
here.

I don't know how many wells thev perforated.
read off one that made a lot of oil that was abandoned for
some reason, I don't know why, and it was perforated in a
number of horizons on this map.

0. I believe Exhibit Number Four of Amoco's indicates

that every producing well in the field is represented on

the cross section?

A, Every producing well?

0. I believe that is what the exhibit shows --

A, You used plural sections and some other places,
different places -- I know these perforations in many

horizons and I checked the records and I spent a lot of

time in the office here and here are some of these other
wells up here, I guess -- perforations here and here in

the pay and I am wondering if they are all on here because

I have many horizons rnerforated that I read off there awhile
ago and using that well, that bottom well, as an example --

the south well -- I believe this one here is an example to
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show ~-- is that this well?
MR. LOPEZ: 1It's not on the cross section, Mr.
Benischek.
A NDkavy, there are a whole bunch of zones that are not

on that map, so, apparently Amoco doesn't have them all

on this map -- vou said producing wells, didn't vou? I

say that would have been a vroducing well. I sav that that
would have been a commercial well -- eleven dollars and
sixty cents -~ I am in the rovaltv business, I am not in
the drilling business -- if I were I would talk to vou.

2 (Mr. Stamets continuing.) Let's get bhack to the
question at hand is what you see on these cross sections
that the zones that are perforated, is that indicative of
many lavers of porosity throughout this area or is it more
indicative of verv few layers -- mavbe one layer that is
oretty general and a few isolated lavers in one well that
are separate?

A In my oninion thev have -- I don't like to identity
this diagram with this field, but it looks like it almost
follows the laver that I have here which was made up bhefore
I saw this map. I didn't make one of these, so, there is a
possibility -- I still think that quite a few lavers becaucse
of the verforations in the number of wells, some of which
wera abandoned, which you said were producing wells, but we

have abandoned wells that I repveat that had a lot of oil
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lost -- I doubt that thev were in this band because the
rerforations were so wide. These are prettv narrow bands
in nere, except this one here that vou sav is below the
main pav.

it Let me ask vou now about what is called the main
nay.

Do vou feel from your studies that this is made up
of a lot of discontinuous lavers that will not be productive
from well to well or is this more or less of a continuous
layer in the field?

A I wish I had the draw-down data from Amoco. I don't
think they produced that today and I would answer that
guestion.

You asked for that information and I don't believe
we got it. I'll have to assume that we are talking about
one stringer that is producing in this Cisco pay and there
are probablyv other stringers that would v»roduce as shown down
here in the section down at the bottom, to answer your
question -- I believe T answered vour question, anvwav.

If T didn't, I'll rephrase it.

n. I wish you would because I didn't get an answer out
of that.
A Okay. It apperas that Amoco has contoured a pay

similar toc what I have got over here on this sketch which

I will not say one hundred percent sure is continuous all of
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the way -- they don't know -- nobodv knows -- that's why I
hate tc compare that with this because this shows a continuous
all of the way and it wasn't my intent to make that in the
Peterson Field. It may be continuous but I am not confirming
that.

) Now, have vou made any calculations of fluid
withdrawals both gas and o0il from this pool which would
indicate to vou that o0il is indeed moving upstructure and

wetting reservoir rock?

A, There again, we need the tracer studies.
n. I take it the answer to that question is no?
A, Base on my background I am sure that there is move-

ment of o0il upstructure to those high wells. I have worked
in this business long enough to know that oil will move into
a zone where you get a relative permeability curve and that
vou are going tc have loss into that. But for this specific
one, no, sir, I don't have the data and I can't answer that.
I mean, I can't say that but in my opinion I think any witness
that you might call on the stand would sav the same thing.

MR. STAMETS: Are there anv cther questions of the
witness?

MR. LOPEZ: I just have, maybe, two guestions on

redirect, Mr. Stamets.

REDIRECT EXAMINATION
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BY MR. LOPEZ:
Q. Mr. Benischek, in vour cpinion is there any reason

for the Amocc's Swearingen 7 Number One well which is
located in the southwest guarter cf Section 18, and which
has forty acres dedicated to it, is there anv reason for
that well to remain on forty acre spacing while the rest

of the wells in the Peterson Pool, i.e., those wells in the
remaining portion of Section 18, Section 17, 19, and 290 --
I guess there are no o0il wells in Section 19, so, the

0il wells in 17 and 20, would remain on one hundred sixtv

acre spacing?

a. No, I don't understand it. They have done it because

they say there is a gas cap here but to start out on forty
acres per well and that is customarv spacing and this 1is

forty acres per well and I think that the others should be

forty acres per well -- per o0il well.
0 I believe Mr. Peterson asked you about anv evidence
of horizontal discontinuity =-- in yvour opinion does much o:f

the evidence submitted by Amoco this morning with respect
to low porosity result in their core drill studies would this
indicate evidence of horizontal discontinuity?

A Yes, it would because they had porosity that was
real low. I had forgotten about that real low figure that

some people throw out and permeabilitv figures down to one or

two millidarcies, I believe it was, and one or two percent
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in some of those cores and that wasn't out in the middle
of the field, that was in the cores.

2 From vour experience 1is it yvour opinion that a
carbonate limestone reservoir is generally a tight or a
reservoir that vou would describe as a low permeability and
porositv?

A, Usually -- the characteristics.

o) Do you find anything today that has been submitted
that would suggest that the FPeterson pool is different than
what is generallv the case or is all of the evidence that
vou have studied so far indicative that the Peterson pool is
a tight reservoir, that is, a reservoir of relatively low
porosity and permeability?

A I still think that that is the case and as you have
nointed out the core information that is brought out today
helps to support that, that thesis.

MR. LOPEZ: No further questions.

MR. STAMETS: Any additional questions of the
witness? He may be excused.

(THEREUPON, the witness was excused.)

MR. STAMETS: Mr. Peterson, do you have something
on redirect?

MR. PETERSON: Yes, sir.

. H. RICE
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was recalled as a witness, and having been previously duly

sworn, testified uron his oath as follows, to-wit;

PEDIRECT EXAMINATION

BY MR, PETERSON:

0 Mr. Rice, Mr. Benischek testified and called
attention to Mr. Kern's earlier statement in the initial
hearing in this matter regarding oil encroaching, if vou
will, into the gas cap thus causing waste.

Do you have any comments regarding that and alsc
verha»s in support of lir. Kern's testimony?

A. Yes, I c¢o. First of all, the way Mr. Kern's
testimony was read gave the implication that he testified
that there would be oil moving intc the gas cap.

We have done some work with the cumulative production
numbers that have been generated todate and if vou will
recall from our pore volume work we showed that the gas cap
pore volume production was about two point six times the oil
rim pore volume,

We have taken the cumulative withdrawals from the
two gas wells and the cumulative withdrawals from the four
0il wells and we comprared them on a reservoir volume basis
to see what their ratio is.

In our curmulative through April of 1977, was a ratio

of one noint six-six, that is if the gas wells removed one
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point six-six times the pore volume removed by the oil

wells.

This is considerably less than the two point six rati

of the gas car pore volume to the oil rim pore volume and
therefore supports the idea that the ¢as cap 1s not
shrinking and we are not having resaturation but, in fact,
the gas cap 1s expanding.

I micht also mention that we ran a calculation for
one month and we ran it for April as well and the number
care out one point nine-four still well below the two point
six, the ratioc of the gas cap pore volume to the oil rim
pore volume.

MR, F

s}

TERSON: Thank you, Mr, Rice, thatis the
only question that I have.

MR. STAMETS: Any guestions of Mr. Rice?

MR. LOPEZ: MNo questions.

MR, STAMETE: The witness may be excused.

(THEREUPON, the witness was excused.)

MX. CGTAMETS: I believe you indicated that you had
a closing statement, Mr. Lopez?

MR, LOPEZ: I <don't want to jump ahead of Mr,
Peterson if he wises to vroceed?

MR. PETERSON: I'1ll reserve comment due to the

lateness of the hour I am sure that mine will be rather brief.
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MR, LOEZ: Mr. Examiner, your last statement is

probakly as to how I will kecin my statement and I do feel that
Amoco has a substantial burden to carry in this case.

The general rules adopted by the 0il Conservation
Commission calls for forty acre spacing and anything that
there is a

cdoes not comply with that spacinc, I think,

substantial burden on the applicant to show otherwise.

I feel that our evidence today shows that tvpically
a carkonate limestone formation is a tight reservoir. It
coes not have eagsy communication.

I think the evidence further shows that not oniy
¢o we have lack of communication but as Exhibit One shows
there is evidence that there are stringers, not from any of
the wells on the diagrams, but from specifically that well

25

in Section which vou had identified and which was comnleted
in several horizons which have o0il shows in each horizon
which at today's market price would no doubt constitute a
cornmercial well.

I also believe that Mr. Benischek has shown by
studies of other pools or reservoirs where the spacing rules
or the spacing requirements that vary from the forty acre
spacing are different from the Peterson ncool. Either there
is good communication in those reservoirs or they are not

carbonate reservcirs or the economics of the wool, that is,

the depth and the pore initial completion and pore averade
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caily production do not justifyv drilling wells on more than
one hundred and sixty or eighty acre spacing.

I feel that as we have shcwn in the well in which
¥r. Benischek has an interest is at least five times paid
out. We feel that 1f his theory is cecrrect, which we believe
it is, that other wells will certainly pay ocut especiall-
at today's market prices which Mr. Rice has testified to ke
a dollar seventy-five per M.C.F. and eleven dollars and sixty-
five cents for a barrel of oil.

With that, I would recuest that the order be
rescinded and that the general rules of the Commission auply
to the pool with respect to oil and gas.

MR, PETERSON: I'll keep it very short. I think we
have here a diver-jence between the royalty interest owner and
the expense bearing interest owner which is unfortunate,
inceed, but it is a fact of daily life. Amoco, I'll give
you every assurance and I hope that we have shown that we
have our hand on the wulse of this reservoir and we have done
a lot of work -- admittedly, we hadn't up until very recently -
but all of our initial indications, I think, have been born
out by further study and intensive technical effort. Just
a whole bunch of peorle have and I am very proud of that eiffort
and I am sorry that we are in basic disagreement with Mr.
Eenischek. But, it’s easy to spend other people’s money

and I think we have proven bevond a doubt that any other
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wells in this fi<ld, 1f ¢he acreace was diminished to forty
zcres wouid be unnecessary.,

It is & short-lived deal and one hundred and sixty
acre spacing is the only spacing and we would urge that
the temporary field rules be made permanent as now
constituted. That's all I have.

MR, STAMETS: I appreciate it. The case will »e
taken under advisement and we will take the next case.

(THEREUPON, the case was concluded.
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EEFGORE THE
NEW MEXICO OIL CONSERVATION COMMISSION
Santa Fe, New Mexico
Julv 6, 1977

FXAMINER HEARING

. —— s = A T s e I GRS o W S W e T AS e A fom A T G A W e e

)
IN THE MATTER OF: )
)
)

Case 4962 being reopened pursuant to

the provisions of Order No. E~4538 which)

order established temporary special pool)

rules for the Peterson-Pennsylvanian )

Associated Poeol, Roosevelt County, )

New Mexico. )
)

-  — g - — = — - = < A a8 ot % (E W 3 Cmt I A v M R S wvE wam Bas Cale A S e Gy e e W —— T

BEFORE: Daniel S. Nutter, Examiner

TRANSCRIPT OF HEARING

FIYTEARANCES

v
5
.

FTor the New Mexico 0il Lynn Teschendorf, Es
Conservation Commission: Legal Counsel for th

CASE
4962
(Cont'd.)

g.

e Commission

State Land Office Building

Santa Fe, New Mexico
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MR, NUTTER: The hearing will come to order, please.
The first case this morninc will be Case Number 4962.

. TEESCHENDORF: Case 49€2 in the matter of Case

=

S
49€2 being reopened pursuant to the provisions of Order
No. R-4538 which order established temporary special pool rules
for the Peterson-Fennsylvanian Associated Pool, Roosevelt
Countv, New Mexico.

This cases has been continued to the August 3rd

Examiner hearing.

MR. NUTTER: Case Number 4962 will be continued to
the Examiner hearing scheduled to he held at this same place

at nine o'clock A.M. on Aucgust 3rd, 1977.
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Dockets Nos.
for hearing

Docket No, 23~77

24-77 and 25-77 are tentatively set for hearing on July 20 and August 3, 1977. Applications
must be filed at least 22 days in advance of hearing date.

DOCKET: EXAMINER HEARING -~ WEDNESDAY - JULY 6, 1977

9 AM. - OIL CONSERVATION COMMISSION CONFERENCE ROCHM,
STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

The following cases wil. be neard before Daniel S. Nutter, Examiner, or hichard L. Stamets, Aliernate Examiner:

~~""CASE 4962+

<:;.__::;::::::;‘

(Reopened) (Continued from June 22, 1977, Examiner Hearing)

Tn the matter of Case 4962 being reopened pursuant to the provisions of Order No. R-4538 which
order established itemporary speclal pool rules for the Peterson-Pennsylvanian Associated Pool,
Roosevelt County, New Mexico. All interested parties may appear and shcw cause why said

" temporary special pool rules should net be rescinded.

CASE 5967:

CASE 5971:

CASE 5972:

CASE 5973:

CASE 5974:

CASE 5975:

CASE 5976:

(Continued from June 22, 1977, Examiner Hearing)

Application of Belco Petroleum Corporation for compulsory pooling, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the

Morrow formation underlying 211 of Section & and in the other Pennsylvanian formations underlying
the E/2 of said Secticn &, Township 24 South, Range 35 East, Cinta Roja-Morrow Gas Pool, Lea
County, New Mexico, to be dedicated to a well to be drilled at a standard location thereon. Also
1o be considered will be the cost of drilling and completing said well and the allocation of the
cost «thereof, as well as actual operating costs and charges for supervision. Also to be considered
will be the designation of applicant as operator of the well and a charge for risk involved in
drilling said well.

In the matter of the hearing called by the Oil Consérvation Commission on its own motion to permit
John J. Moya, Fidelity & Casualty Company of New York, and all other interested parties to appear
and show cause why the following wells in Township 30 North, Range 11 West, San Juan County, New
Mexico, should not be plugged and abandoned in accordance with a Commission-approved plugging
program:

Hubbard Well No. 1 located in Unlt M of Section 4; Goode Well No. 1 located in Unit
P of Section 18.

In the matter of the hearing called by the 0il Conservation Commission on its own motion to permit

ILynn & McCoy and all other interested parties to appear and show cause why the Bishop Well No. 1

located 115 feet from the South line and 200 feet from the West line of Section 15, Township 29

North, Range 11 West, San Juan County, New Mexico, should rot be plugged and abandoned in accordance
with a Commission-approved plugging program.

In the matter of the hearing called by the Oil Conservation Commission on its own motion to permit
G & B Cil Company, American Employers Insurance Company, and all other interested parties to appear
and show cause why the Donella Well No. 1 located in Unit P of Section 3, Township 29 North, Range
15 West, San Juan County, New Mexico, should not be plugged and abandoned in accordance with a
Commission-approved plugging program.

Applicetion of Maddox Energy Corporation for compulsory pooling, Eddy County, New Mexico. Applicant,
in the above-styled cause, seeks an order pooling all mineral interests in the Pennsylvanien
formation underlying the E/2 of Section 9, Township 18 South, Range 26 East, Atoka-Pernmsylvanian
Pool, Eddy County, New Mexico, to be dedicated to a well to be drilled at a standard loceticn
thereon. Also to be considered will be the cost of drilling and completing said well and the
allocation of the cost thereof, as well as actual operating costs and charges for supervision.

Also to be considered will be the designation of applicant as operator of the well and a charge

for risk involved in drilling said well.

Application of Bettis, Boyle, & Stovall for salt water disposal, Lea Ccunty, New Mexico. Applicant,
in the above-styled cause, seeks authority to dispose of produced salt water into the Seven
Rivers-Queen formation through the perforated and open-hole interval from 2,375 feet to 3,285 feet
in its Annie L. Christmas Well No. 1 lecated in Unit E of Section 20, Township 25 South, Range

37 East, Jalmat Pool, Lea County, New Mexico.

Application of Coquina 0il Corporation for special pool rules, Eddy County, New Mexico. Applicant,
in the above-styled cause, seeks the promulgation of special pool rules for the North Burton-
Pennsylvaenian Gas Pool, Eddy County, New Mexico, including a provisicn for 320-acre proration
units. In the absence of objection, this pool will be placed on the standard 320-acre spacing

for Pennsylvanian gas poolsg, rather than the present 160-acre spacing.
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CASE 5977: Application of BTA 0il Producers for a dual completion and salt water disposal, Lea County, New
Mexico. Applicant, in the above-styled cause, seeks authority to dually complete its JV-P Hzgood
Well No. 1 located in Unit B of Section 25, Township 26 South, Range 35 East, Lea County, New
Mexico, in such a manner as to produce gas from the Pennsylvanian formation thru tubing in the
production casing and to dispose of produced salt water down the production/intermediate casing
annulus into the Delaware formation thru the open-hole interval from 5050 feet to approximately
6555 feet.

CASE 5978: Appiication of BTA 0il Producers for pool creation and special pool rules, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks the creation of a Pennsylvanian Gas Pool for its
Hagood Well No. 1 located in Section 25, Township 26 South, Range 3% East, Lea County, New Mexico,
and the promulgation of special rules therefor, including a provision for 640-acre spacing and
proration units. :

CASE 5979: Application of Texas Pacifiec 0il Company, Ine., for non-standard gas proration units, simultaneous
dedication and unorthodox locations, Lea County, New Mexico. Applicant, in the above-styled cause,
seeks approval for the following non-standard gas proration units on its State "A" A/C-2 Lease
in Towvnship 22 South, Range 36 East, Jalmat Gas.Pool, Lea County, New Mexico:

a /80-acre unit comprising the N/2, W/2 SW/4, and E/2 SE/4 of Section 11 to be simultaneously
dedicated to Wells Nos. 14, 36 and 42 located at unorthodox locations in Units B, M, and E,
respectively, of said Section 11; a 160-acre unit comprising the E/2 SW/4 and the W/2 SE/4 of
Section 11 to be dedicated to Well No. 62 to be drilled at an unorthodox location in Unit K of
said Section 11; a 160-acre unit comprising the NW/4 of Section 9 to be dedicated to Well No.

63 to be drilled at an uncrthodox location in Unit C of said Section 9; a 160-acre unit comprising
the NE// of Section 9 to be dedicated to Well No. 40 located at a standard location in Unit A

of said Section 9.

CASE 5980: Application of Ken Blackford, et al., for a non-standard gas proration unit and an urorthodox gas
well location, San Juan County, New Mexico. Applicant, in the above-styled cause, seeks approval
for a 160-acre non-standard gas proration unit comprising the N/2 NW/4, SW/4 NW/4 and NW/4 SW/4
of Section 24, Township 29 North, Range 12 West, Fulcher Kutz-Pictured Cliffs Pool, San Juan
County, New Mexico, to be dedicated to a well to be drilled at an unorthodox location 660 feet
from the North line and 1980 feet from the West line of said Section 24.

CASE 5981: Application of W. A. Monerief, Jr., for pool creatlion and special pool rules, Lea County, New
Mexico. Applicant, in the above-styled cause, seeks the creation of an oil pool for Upper-
Pennsylvanian production for his State Well No. 1 located in Unit E of Section 26, Township 16
South, Range 33 East, Lea County, New Mexico, and the promuigation of special rules therefor,
including a provision for 80-acre spacing.
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BEFORE THE
NEW MEXICO OIL CONSERVATION COMMISSION

Santa Fe,

New Mexico

June 22, 1977

EXAMINER HEARING

IN THE MATTER OF:

Case 4962 being reopened pursuant to

which order established temporary

CASE

(Reopened)

special pool rules for the Peterson-
Pennsylvanian Associated Pool, Roosevelt

County, New Mexico.

BEFORE: Richard L. Stamets,

)
)
)
)
the provisions of Order No. R-4538 ) 4962
)
)
)

Examinerxr

TRANSCRIPT OF HEARING

APPEARANCES

For the New Mexico 0il
Conservation Ccmmission:

For the Applicant:

ILynn Teschendorf, Esqg.

Legal Counsel for the Commission

State Land Office Building
Santa Fe, New Mexico

Antone L. Peterson, III, Esqg.
Attorney at Law

Amoco Production Company
Post Office Box 3092

Houston, Texas

ATWOOD, MALONE, MANN & COOTER
Attorneys at Law

Post Office Drawer 700
Roswell, New Mexico
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HOWARD H. RICE, JR.

Direct Examination by Mr. Peterson
Cross Examination by Mr. Stamets
H. W. BENISCHEK

Testimony

Cross Examination by Mr. Peterson

Cross Examination -by Mr. Stamets

EXHIBIT INDEX

Amoco Exhibit One, Structure Map
Amoco Exhibit Two, Chart

Amoco Exhibit Three, Chart
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MR. STAMETS: We will call next Case 4962 and I
would point out before we get into this case that the Associa-
ted Pool Rules for the Peterson~Pennsylvanian were established
by Order No. R-4538 but that Commission Order No. R-5353 which
was effective February lst, 1977 superseded this Order and
brought the Peterson-Pennsylvanian Associated Pool under the
general rules for associated pools in Northwest and Southeast
New Mexico. The only difference was that it dropped the
API gravity, definition of a gas well, and changed the
allocation formula.

I would like to call for appearances in this case.

MR. PETERSON: Antone Peterson, an attorney
representing Amoco Production Company. There also should be
an appearance letter from Atwood, Malone, 'ann and Cotter,
New Mexico counsel.

MR, STAMETS: Yes, there is.

MR. BENISCHEK: H. W. Benischek, mineral owner,
Peterson Field.

MR. STAMETS: Will you be presenting any testimony,
Mr. Benischek?

MR. BENISCHEK: Yes, sir, I would like to have

about seven mimutes to present it and I'll present it
quickly.
MR. STAMETS: Will you be representing yourseli?

MR. BENISCHEK: That is corect. I am a major
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owner in the field.

MR. STAMETS: I would like all those who will
present testimony to stand and be sworn at this time.

(THEREUPON, the witnesses were duly sworn.)

MR. PETERSON: If it please the Examiner, Amoco
Production Company would like to recommend that the temporary
field rules as ncow constituted be made permanent.

Would you like for me to proceed first?

MR. STAMETS: Yes,

HOWARD H. RICE, JR.

called as a witness, having been first duly sworn, was examined

and testified as follows:

DIRECT EXAMINATION

BY MR. PETERSON:

0 Would vou state your name for the record, please?
A Howard H. Rice, Jr.
0. Have you testified before the Commission or one

of its Examiners previously?

A No, sir, I have not.

0 Could you then give us a general overview of your
educational background, please, Mr. Rice?

A I graduated in May of 1968 from the University of

Arizona with a deqgree in Civil Engineering.
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Q And what has your experience been in the oil and
gas industry since that time?

A I accepted employment upon graduation with Pan
American Petroleum Corporation, a predecessor of Amoco
Production Company. I accepted a position as an engineer
in Oklahoma City. After approximately six months I took a
military leave of absence for two years. Upon return to
Pan American Petroleum Corporation it was in the Odessa area
in West Texas. I spent approximately two years there handling
various projects at a project engineer level. I was then
transferred to the Division Office in Houston, Texas and in
a period of approximately sixteen months I had three different
assignments in operations in our reservoir group. My last
assignment in the reservoir group was as a section leader in
one of our reservoir sections. I was then transferred back
to Odessa, Texas where I served in the capacity of area
engineer. In that office I had overall responsibility for
Amoco's production and on-going development in exploration
activity from an engineering standpoint. We had, during my
tenure there, a staff that ranged from twenty to twenty-five
engineers. Late last year I was transferred back to the
Division Office in Houston and my initial assignment was as
an operations coordinator responsible for on-going development
activities in West Texas and the eastern half of New Mexico

and approximately two months ago I was given my current
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assignment which is head of our proration group.

0. And your position as proration group supervisor
includes supervision over New Mexico, is that correct?

A Yes, sir, it does.

MR. PETERSON: Are the witness' qualifications
acceptable, Mr. Examiner?

MR. STAMETS: Let me make some clarifications here.
So many of these titles don't really say too much. I presume
that your experience since graduation, except for the military,
has been in the field of petroleum engineering dealing with
reservoir drilling, general operations, is that correct?

2. Yes, sir, that is absolutely correct.

MR. STAMETS: The witness is considered qualified.

0 (Mr. Peterson continuing.) I would like for you then
to turn your attention to what has been labeled Amoco's Exhibit
One, Mr. Rice, and explain generally what that exhibit shows,
please?

A Amoco's Exhibit Number One is a structure map of the
Peterson-Pennsylvanian Associated Pool. The map is contoured
on top of the main Cisco pay. The circles indicate those wells
which penetrated the Fennsylvanian section since late 1971.
Those circles which are not colored denote dry holes, of which
there have been seven. The dry holes pretty well surround the
developed portion of the field and pretty well define the

productive limits. Those four wells which are colored green
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indicate the four oil wells, the two pink circles denote two

gas wells and the red circles on the Swearingen "C" No. 1 is a
well which Amoco plans to dually complete the existing Fusselman
completion with the Pennsylvanian. This was the subject of a
hearing two weeks ago, that is Amoco's application for a dual

completion was the subject of a hearing two weeks ago.

0 To vour knowledge has any action been taken on that
application?

A Not to my knowledge.

0. I would like for you to, looking at Exhibit One,

try and explain briefly the chronological development of the
field from its discovery onward, please, Mr. Rice?

A The field was discovered in September of 1971 with
the drilling of the Amoco Peterson "A" Gas Com No. 1 located
in the northwest cuarter of the northeast quarter of Section 19,
As you noted on the map this was a gas completion. The next
well was drilled five months later. It was the Amoco Swearingern
"A" Gas Com No. 1 which was the second gas well in the field.
It is located also in Section 19 in the south half.

Subsequent to that three dry holes were drilled, all

by Amoco, on the southern extremities of the field. Those
were the Amoco Peterson "B" No. 1 in Section 29, the Amoco
Radcliff Gas Com No. 1 in Section 24 of Township 5 South,
Range 32 East.

All of the other wells that have been drilled in

!
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this field to date are in Township 5 South, Range 33 East.

The third dry hole is the Amoco Lambert Gas Com No. 1
in Section 30.

In December of 1972 the first well to penetrate the
0il rim in this reservoir was drilled. That was the Amoco
Peterson "C" No. 1 located in the northeast quarter of the
southeast guarter of Section 18. That well potentialed for
two hundred and ninety-four barrels of oil per day, zero
barrels of water per day and a gas-olil ratioc of fifteen
hundred.

Two other drv holes were drilled prior to the
adoption of temporary field rules. Those were the Phillips

Peterson No. 1 in the northeast quarter of the northeast

quarter of Section 18, which was off the structure and the
Amoco Swearingen "B" No. 1 in the southeast guarter of the
northwest quarter of Section 20 which was likewise off the
structure and tested water.

Temporary field rules were adopted on June lst, 1973
for a period of one year, the one year to commence when gas
sales from the field commenced.

0. Were these wells on production at the time the
temporary field rules were established?

A No, sir, they were not.

Q. Due to the lack of gas market?

A. The gas market was not established until June or 1976
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Q The hearing today is actually a reopening of the
hearing which you just mentioned establishing temporary field
rules. Could you please trace the development of the
Peterson-Penn Field since the time of the hearing on temporary
field rules?

A Since the discovery of the o0il rim in the Peterson
"C" No. 1 the development activity has been pointed toward

finding other wells or locating other wells in this limited

0il rim. In February of 1976 following about a three year
lull in activity an effort was made to establish a gas market.
Amoco drilled the Radcliff No. 1 in the southwest quarter of
the southwest quarter of Section 17. It was a successful oil
completion in that it potentialed for two hundred and sixty-
four barrels of oil per day, zero water and a gas-oil ratio
of fifteen forty-nine.

The following month, in March of '76, Amoco drilled
the Swearingen "C" No. 1 in the northwest side of the structure
in an attempt to locate the o0il rim there. That well is
located in the southeast quarter of the southwest quarter of
Section 18. The Pennsylvanian section came in higher than
anticipated and we believe that it will be gas productive but
a Fusselman oil well completion was made in that wellbore at
the time it was drilled.

As I previously mentioned, Amoco's request for

authority to dual this well with the Pennsylvanian was the




sid morrish reporting service

General Court Reporting Service
825 Calle Mejia, No. 122, Santa Fe, New Mexico 87501

Phone (505) 982-9212

10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Page 10

subject of a hearing two weeks ago.

The next well drilled was in April of 1976, it was
the Swearingen D" No. 1 in the northwest guarter of the
southwest quarter of Section 20 and it potentialed for two
hundred and seventy-nine barrels of oil per day with a gas-
0il ratio of eleven thirty-three and zero barrels of water
recorded on the potential test.

We came back then to the northwest flank of the
reservoir and offset the Swearingen "C" No. 1 by a little
over a thousand feet, again in an attempt tc locate an oil
rim in this area. This well is located in the southwest
quarter of the southwest quarter of Section 18. The well came
in structurally low and was dry after swab testing, essentially
a hundred percent water.

The final successful completion in the field was
the Amoco Swearingen "B" No. 4 located in the southwest
quarter of the northwest quarter of Section 20. That well
potentialed for four hundred and ninety-two barrels of oil
per day but with a hundred and ninety-three barrels of water
per day. The gas-o0il ratio upon completion was two hundred
and forty-~four.

The final attempt to drill a well in this field was
in November of '76 when Wainoco, Incorporated, drilled a dry
hole in the southwest quarter of the northwest quarter or

Section 17 and found themselves off structure.
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0. All right, in light of the development history which
you have just set out and in light of what you know about the
reservoir, could vou give us vour opinion or what are your
impressions of the structure and reservoir delineated on
Exhibit Number One?

A Well, the data that has been generated by the
drilling and testing programs, the logging programs and the
subsequent performance indicate that this is principally a
gas reservoir with a limited oil rim.

We feel we can define pretty well the gas-oil
contact and the water-oil contact. The gas-oil contact 1is
estimated to be at a subsea datum of thirty-three ten and the
water-oil contact is estimated to be at a subsea datum of
thirty-three thirty-four, giving us a maximum o0il column gross
thickness of twenty-four feet.

0 All right, do you have any further comments regarding
Exhibit One?

A No, sir.

0. I would like to have you look at Amoco's Exhibit Two,
a chart, and explain what you have tried to show with this
exhibit?

A This is a performance plot of production parameters
since field-wide production commenced in June of 1976. The
curve goes through April of 1977. The uppermost curve is a

plot of cas-liguid-hydrocarbon ratio.
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June of '76, the first month of production in the
field, is not felt to be representative since some of the
wells were put on late in the month and it appears that the
high GOR or high gas-liquid ratio wells were probably put on
earlier.

July 1is thought tc be more representative of the
gas~liquid-hydrocarbon ratio in the initiation of production.
As you can see that ratio was approximately six thousand to
one. The ratic has steadily increased over the eleven months
of production applied here to April of 1977 when it was
approximately twelve thousand to one.

The next curve is a plot of gas production in
thousands of cubic feet per day. With the exception of the las
two months, you can see that the production is relatively
constant at about sixty-five hundred MCF per day.

The last two months in both the gas production curve
and the liguid-hydrocarbon production should not be taken as
representative. The plant which processes the gas from this
field was down for a few days in each of those months.

I should point out that the field has had excess
capacity to produce over what the market could take so the
gas producticn curve 1s not representative of the capacity of
the well.

MR. STAMETS: Let me ask you a guestion at this

point. Are your cas wells producing less than they are

ﬂ
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allowed?
A. Yes, sir, they are.

The next curve is barrels of liquid hydrocarbon per
day, which even disregarding the last two months is declining
rather sharply, indicative of the depletion process of the
limited o0il rim which is taking place.

The number of wells curved indicates that we have had
five wells on production in the field until October of 1976
when we completed this Swearingen "B" No. 4 and we have had
six wells on production since that time.

The last curve is barrels of water produced per day.
As you can see it has increased slightly since production
commenced. All of that water production is coming from the
four oil wells. Sixty to seventy percent of it is coming from

one well, the Swearingen "B" No. 4.

0. (Mr. Peterson continuing.) All right, there is a
similar chart labeled Amoco's Exhibit Three, could vou tell us
what the difference is or what the similarity is between what
has been labeled as Amoco's Two and Three?

R Amoco's Exhibit Three is the same data except that
we have eliminated the production from the two gas wells so we
are left now with a set of performance curves to depict the
four o0il wells.

The curves are very similar and again you must

disregard the last two months of datum in terms of gas
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production per day and oil production per day but we see the
same increase in gas to o0il ratio and we see the same sharply
declining curve in the barrels of oil produced per day, again
indicative of the depletion of the limited oil rim on this gas
reservoir,

As I previously mentioned, all of our water productioﬂ
does come from the four oil wells so the barrels of water per
day curve is identical on Exhibit Three to what it was on
Exhibit Two.

0 Do you have any further comments regarding Exhibits
Two or Three?

A, No, I do not.

0. What other reservoir data or other data do you have
to support Amoco's recommendation that the temporary field
rules be made permanent?

A We have collected some bottom-hole pressure data
earlier this year. When the reservoir was discovered in the
Peterson "A" Gas Com No. 1 in Section 19 we found the reservoir
pressure to be twenty-seven hundred and twenty psi at a subsea
datum of thirty-two eighty. In March of this year we took
bottom-hole pressure build ups in the Peterson "A" Gas Com
No. 1. Again that the discovery well, and also in two oil
wells, the Swearingen "D" No. 1 in Section 20 and the Radcliff
No. 1 in Section 17. As you can see from Exhibit Number 9ne,

this gives us very good coverage of the productive part of
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this field.

Each of these pressures that I'm going to discuss
was corrected to the same common subsea datum as the pressure
was measured at in the discovery well. The Peterson "A" Gas
Com No. 1 after seventy hours recorded a bottom-hole pressure
of fifteen hundred and ninety-seven psi. The Swearingen "D"
No. 1 recorded sixteen hundred and forty-three psi and the
Radcliff No. 1 recorded sixteen hundred and sixty-three psi.
In each case the bottom-hole pressures were still increasing
gradually but in each case we estimate that they would
stabilize in the range of seventeen hundred psi. This is
approximately one thousand psi less than the reservoir
pressure at the time of discovery. Another point that we can
make in this data is that although reservoir withdrawals
varied greatly over the nine months that these wells were on
production, the similarities in the bottom-hole pressures
measured are indicative of a reservoir in good communications
and also indicative, of course, that the reservoir is being
adequately drained by the existing wells.

0. Have you made any studies of the economics of
drilling an oil well to the Pennsylvanian formation in the
Peterson-Penn Field?

L. Yes, sir, I have. The average feet of pay that we
can calculate off of our porosity logs in the oil wells that

have been drilled to date is about ten feet. The average
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porosity is about four percent. Using these parameters and
recognizing that today it would cost us approximately three
hundred thousand dollars to drill a well in this field and
recognizing further that although we might get a flowing oil
well initially, the performance history that we've seen to
date would indicate that in a short period of time we would
have to install pumping equiment at the cost of approximately
twenty-five thousand dollars.

Using the parameters that I have mentioned and
assuming that we could recover the reserves of a well drilled
today in approximately twenty-four months we would have to
encounter fifty acres of undrained oil column, ten feet thick
as I mentioned, in order to get our money back. That would
be zero return on our investment. In order to make an
economical venture we would have to be able to drain one
hundred to a hundred and fifty acres.

0. In your opinion will Amoco's recommendations to
make the temporary field rules permanent prevent waste,
protect correlative rights and serve the interests of conserva-
tion?

A, Yes, I believe they will. The temporary field rules
as adopted were designed to favor slightly the o0il wells and
all of the performance data that we have tc date indicates
that is what is occurring.

0. Were Exhibits One through Three prepared by you or
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under your suvervision, Mr. Rice?
A Yes, they were.
MR, PETERSON: I would like to move that Amoco’s
Exhibits One through Three inclusive be admitted into evidence.
MR. STEMETS: These exhibits will be admitted.
(THEREUPON, Amoco's Exhibits One through

Three were admitted into evidence.)

CROSS EXAMINATION

BY MR. STAMETS:

0. Mr. Rice, it would appear that you don't have any
active water drive in this area, is that correct?

A That's correct. We have seen a very slight increase
in our water procuction from the 0il wells but as I mentioned,
that is mainly due to water production from the Swearingen
No. 4, The only porosity we encountered in that well was
richt at the water-oil contact and it has been a high water
cut producer since and we attribute the water production in
the other three o0il wells, the verv slight amounts that they
make, due to the fact that they are likewise completed very
close to the water-oil contact.

0. So the water you are producing is simply water that
is being depleted from the reservoir in the same fashion as
the oil that is being depleted?

A Yes, sir.
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0 I would like to get the locations on these three
wells again that you pressure tested. Now the discovery well
was the first well drilled and that was from twenty-seven
twenty psi originally down to fifteen ninety-seven?

A Yes, sir, we measured fifteen ninety-seven at the
end of seventy hours.

ol And the "D" No. 1 is the one in the southwest
quarter of Section 20, is that correct?

A That's correct.

0. All right, now, did you take an original test c¢n
that well when it was completed?

A Yes, sir, we did. The Swearingen "D" No. 1 original
reservolir pressure was measured at twenty-six hundred and
forty-nine at a subsea datum of thirty-three twenty-one.

L. Was that before any production?

A There was very little production prior to that time.
The only production of any significance was from the Peterson
"C" No. 1, the discovery oil well. It produced in November of
'72, or it was December of '72 and January of '73 between
eleven and twelve thousand barrels of oil.

0. Now in the Radcliff Well,; that is located in Section
17 in the southwest dquarter, is that correct?

A Yes, sir, that 1is correct.

0, And what was the original bottom-hole pressure on

=

that well?
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A The original bottom-hole pressure there was twenty-
six hundred and eighty-three at a subsea datum of thirty-three

twenty-six.

0. Was that before or after production had started?

A That was before the field-wide production started,
yes, sir.

0. In these two cases you have slightly lower bottom-

hole pressures at slightly deeper depths?

A Yes, sir, that is correct.
0. How do you explain that?
2. I don't have a good explanation for that unless the

reservolir withdrawals from the Peterson "C" 1, limited tliough
they were, did cause some reservoir pressure draw down.

0 And, of course, the Radcliff well had been on
production when that was taken?

A. That is correct.

Q. Do you have original bottom-hole pressures on the
other wells?

A I don't believe I have the information with me. I
do not have the information with me, I do believe that we got
bottom-hole pressures on the other wells and that information
could be provided if it would be helpful.

0. What's the nature of the reservoir and the communica-
tion, is it all of porosity or is the reservoir full of wvugs

and fractures?
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A I don't know that we know for sure. With the
porosity that we are looking at and the producing rates that

the wells are capable of, we suspect fracturing communications.

0 Did you core any of these wells?

2 Yes, sir, there were two or three cores taken.

0 And did the cores show any fracturing?

A I do not know, sir, I did not look at that informa-
tion.

0 Basically your indications of communications are

limited then to the pressures on tliese wells?
A Yes, sir, that's basically it.

MR. STAMETS: Are there any other cuestions of the
witness?

MR. BENISCHEK: May I ask one?

MR. STAMETS: Yes, Mr. Benischek.

MR. BENISCHEK: Do you have any barrels per acre
foot in the reservoir?

MR. RICE: ©No, sir, we do not.

MR. BENISCHEK: Do you have any pressure draw-down
information between wells over a significant period of time?

MR. RICE: %We have the information which I put into
the record.

MR. BENISCHEK: Well, I've heard this. I mean have
you shut one well in and then produced another to check for

communications?
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MR. RICE: No, sir, we did not do any of that type
of work.

MR. BENISCEEK: That's all I have.

MR. STAMETS: Do you have anything further, Mr.
Peterson?

MR. PETERSON: No, I don't, Mr. Examiner.

MR. STAMETS: The witness may be excused.

{THEREUTON, the witness was excused.)

MR. STAMETS: Mr. Benischek.

H. W. BENISCHEX

having been first duly sworn, testified as follows:

MR. STAMETS: Mr. Benischek, would vou identify for
the record the location and extent of your interest in this
pool?

MR. BENISCHEK: The major interest is in the northwesf
quarter of the west half of the northeast quarter of Section
18 and all of the east half of the east half of Section 18
and I represent a hundred and sixty acres out of two hundred.

MR. STAMETS: Your total interest is a hundred and
sixty acres?

MR. BENISCHEK: I'm representing a hundred and sixty
acres.

MR. STAMETS: You say you are representing it?

i
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MR. BENISCHEK: Yes, sir.

MR. STAMETS: In what regard? Who else is an owner?

MR. BENISCHEK: I have deeded a few acres to some
other individuals and I am representing them.

MR. STAMETS: I would point out that in order to
represent other individuals or corporations hefore State
agencies you must be an attorney or be represented by an
attorney, a New Mexico attorney. However, you can represent
your own interests here and speak for them without an attorney.

MR. BENTSCHEK: Okay, I'll revise my statement and
state that I own the major interest of this particular lease.

MR, STAMETS: Now, I got the second half of that,
the east half of the east half of 18, what was the other
acreage involved?

MR. BENISCHEK: It's the northwest quarter of the
northeast quarter of Section 18.

MR. STAMETS: What section?

MR. BENISCHEK: Section 18, 5 South, 33 East.

MR. STAMETS: All right, thank vyou.

MR. BENISCHEK: Okay, may I start?

MR. STAMETS: Yes, sir.

MR. BENISCHEK: Okay, I'm H. W. Benischek. I have
been an Assistant Division Engineer with one major oil company,
I've been a Senior Engineer with another major oil company, I

have been Chairman of the Petroleum Engineering School at the
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University of Oklahoma and visiting professor at Texas Tech.
I'm a registered Petroleum Engineer, I have been in the oil
and gas business since 1947 and I continue to be in the businesa.

Now, I have a prepared statement which I would like tg
read and I have it timed, I'll condense it very fast so I won't
take up too much time.

(Reading.) As a mineral owner representing the owner#
of the major mineral interest, we'll change that to, I am the
major mineral owner with major interests in the east half of
the east half of Section 18, Township 5 South, Range 33 East,
Roosevelt County, New Mexico. I believe that the New Mexico
0Oil Conservation Commission Order No. R-4538 dated May 23,
1973, which specifies a spacing of one hundred and sixty acres
per well for oil wells is discriminatory and contradictory to
long established rules and regulations of the State of New
Mexico 0il Conservation Commission. These rules state that
wildcat and development 0il wells shall be located on a tract
consisting of approximately forty acres, that is contiguous
acres, contiguous surface, unless otherwise provided in special
rules. (Reference Rule 104.)

Although not explicitly stated, special pool rules
would not be provided except under extraordinary circumstances.
Normally, mineral and/or royalty owners have no knowledge of
hearings which are of economic interest to them. In my cpinion|

they should always be notified, particularly when radical
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departures from the norm are formulated. Existing rules
were formulated over a period of vyears for maximum economic
recovery without waste.

The Amoco Production Company Amoco Peterson “"C" Well
No. 1 located nineteen hundred and eighty feet from the south
line and six hundred and sixty feet from the east line of
Section 18, Township 5 South, Range 33 East is defined as an
0il well as documented in the State of New Mexico 0il Conserva-
tion Commission files. NMOCC forms completed and submitted by
Amoco categorize the well as an o0il well producing from the
Cisco-Pennsylvanian formation at depths from seventy-seven
fifty~nine to seventy-seven eighty-two feet. This producing
zone is classified by Amoco as a carbonate reservoir. (See
Daniel R. Currens testimony, Case 4962, dated May 9, 1973,
page 4, line 25 and page 5, line 1.)

The dedicated acreage for this well is now a hundred
and sixty acres. Amoco should show cause why the special rules
promulgated in Order No. R~4538 were requested and why they
should remain in effect and it is on page 8, paragraph 4, same
reference.

The Swearingen "C" No. 1, a Fusselman formation
producer located in the same Peterson Field is located five
hundred and fifty-four feet from the south line and two thousan
seventy-eight feet from the west line of Section 18, Township

5 South, Range 33 East. According to information which I

=2r
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examined in the New Mexico (0il Conservation Commission files,
the well has forty acres dedicated. Unless the dedicated
acreage has been revised, this forty acres versus the hundred
and sixty acres dedicated for the Peterson "C" Well No. 1
under the special rules is flagrantly inconsistent. Both are
0il wells as shown by the records, both are producing from
carbonate formations and should receive the same forty acre
dedication.

A carbonate reservoir does not normally have good
horizontal and vertical communication. The geological litera-
ture contains many references to the non-communication found
in carbonate reservoirs over long distances. There is not
sufficient drilling in the Peterson Field to establish data to
verify the nature of communicating characteristics, porosity anﬁ
permeability of the producing formation over a significant
areal extent. Thus, closer spacing is warranted. Furthermore,
experience has shown that porosity and permeability may vary
greatly in short distances in a carbonate reservoir, resulting

in the probability that pockets of undrained reservoir exist

under the hundred and sixty acre spacing pattern.

Amoco previously presented testimony to the New Mexicy

J

0il conservation Commission which implied that the Peterson "C"
Well No. 1 might become a gas well under producing conditions.
Rovalty owners were not cognizant of this testimony. Based

on Amoco's statements of oil and gas sales for the period from
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June 1976 through April 1977, the computed gas-oil ratio is
within the limits authorized. 0il continues to be sold and
for the month of April 1977 in excess of a hundred barrels per
day, which is hardly a gas well.

In the transcript of the hearing of Case No. 4%62
wherein Amoco requested special rules for the Peterson-
Pennsylvanian reservoir, Mr. Currens, an Amoco witness, testifi%
with respect to spacing. On page number eleven, lines ten and
eleven, he stated, gquote, I think from what we've seen, one
well should drain a hundred and sixty acres here, end of quote.
On page number sixteen, lines seven through nine, he states,
quote, we've got good communication, I think throughout the
field, end of guote. These drainage and communication state-
ments are arbitrary and not supported by facts presented in
the transcript of the hearing nor by the exhibits.

Amoco had no opposition from the mineral owners and
it appears that the statement "to prevent waste and protect
correlative rights" seems primarily for the best interest of
Amoco and not for the State of New Mexico nor for the royalty
owners. Was the company's request for a hundred and sixty
acre spacing made to avoid drilling another o0il well on the
established forty acre o0il well spacing pattern?

The Swearingen and other royalty interest owners in
the west half of the southeast quarter of Section 18, Township

5 South, Range 33 East are receiving one-half of my revenue
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from the Peterson "C" Well No. 1. The low permeability
previously reported in testimony by Amoco does not, in my
opinion, permit good horizontal migration of oil over the
dedicated one hundred and sixty acres.

A recent 1977 Society of Petroleum Engineers Paper
No. 6462 entitled "Infill Drilling in the Mississippi
Limestone, Garfield County, Oklahoma"” by Gaiser D. Maddox
proves with factual data that more wells per quarter section in
a low communicating reservoir are profitable. The author
states that 0il and gas has been and will be produced which
never could have been recovered from the original wells.

I have a copy of that paper I would like to introduce
into the record.

Amoco and Associates have accrued a return of eight
hundred and seventy-six thousand three hundred and ninety-nine
dollars and twenty cents for oil from June 1976 through April
1977 and gas from June 1976 through March 1977, from the
Peterson "C" Well No. 1. Additional income from this particulal
well was distributed by Phillips during initial well tests and
prior to June 1976, which is not included in this figure
which is nearlv a million dollars. The amount is a significant
return for the period of time produced and at the relatively
shallow producing depth. The investment is profitable.

Based on the foregoing, I think that the hundred and

sixty acre spacing is not in concert with the protection of

‘
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correlative rights and waste will result. Forty acre spacing
for 0il wells in the Peterson Field is recommended. This was
the acreage dedicated on December &, 1972 to the Peterson “"C"
Well No. 1. (End of reading.)

That is the end of my formal presentation. T have
noted this morning since I received this structure map that the
contour lines have been changed with no additional drilling
which rather surprises me. The prior contour lines on the
prior exhibit showed that a two hundred and fifty barrel well
could be obtained in the southeast guarter of the northeast
quarter of Section 12 and also an o0il well south of the
Peterson "C" 1 and I would hardly call this a gas field when
you have one, two, three, four oil wells and two gas wells.

It looks more like an oil field to me and also I heard this
morning, since I arrived, a figure of less than twenty-five
feet of pay thickness, which is contradictory to what I saw
in the record also. I heard a fiqure of porosity which is
lower than what was reported previously during the previous
testimony.

I think that the spacing that is in effect is wrong
and should be reissued effective with the date of the original
order at the time this is reviewed.

And also on the communication characteristics I asked
the question as to whether or not they had any reservoir reservT

calculations. I didn't get a good answer on that and I didn't pet
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a cood answer on communication and as far as communication is
concerned in a carbonate reservoir it's very obvious from the
literature that it's not and any geologist knows that.

Incidentally, I have also been, and I didn't mention
this, but I have also been an evaluation engineer and have
worked on recoveries and income, economic reports and
evaluations of reservoirs and individual wells for a major oil
company.

That's all I have to say.

MR. STAMETS: Are there gquestions of Mr. Benischek?

MR. PETERSON: Mr. Examiner, Amoco will have qguestiong

We would appreciate a few minutes to consult, we were not
given a copy of Mr. Benischek's statement before he presented
it and had no idea that there was any opposition. To my
knowledge no communication has flowed between Mr. Benischek
or anyone else and Amoco and we were unaware of his dissatis-
faction and we would certainly like to ask him a few gquestions
but we would appreciate a few moments to consult.

MR, BENISCHEK: Correction, Mr. Examiner, there was
communication with Amoco and I stated that I would be present
for this hearing, with Mr. Charlie Miller of Amoco.

MR. STAMETS: This seems like an appropriate time
to take a coffee break.

(THEREUPON, the hearing was in

recess.)
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MR. STAMETS: The hearing will please come to corder.
Mr. Peterson, do you have some questions of Mr.
Benischek?

MR. PETERSON: Yes, sir.

CROSS EXAMINATION

BY MR. PETERSCHN:

Q0 Mr., Benischek, in your statement you seem to
intimate that notice was not given to the mineral interest
owners, rovalty interest owners in the field, is that a nis-
impression on my part or is that indeed what you intended to
say?

A I received no notification of any kind with respect
to the spacing, the hearing or the results.

0. New Mexico statutes provide for notice by publication

are you contending that that notice was not fulfilled?

A No, sir, I didn't say that.
0. All right.
A I said that I think that royalty and mineral owners

should be notified directly in my statement.

Q. Well, I don't think you said directly and I just
wanted to clear it up.

A No, I didn't use the word, directly.

0. The New Mexico statutes provide that notice by

publication is sufficient.
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A I understand that.
Q. Mr. Benischek, would you agree that waste can be

caused by the drilling of unnecessary wells? Waste as

defined --
A That is a question that requires a tremendous amount
of anlaysis. You could drill a well in a dryv area or vou

might drill one in a set up field and not have waste. You
have opened up a whole tfield of reservoir mechanics which I
would be glad to discuss with you but I don't think the
Examiner would want to take that time.

Q. You then believe that additional wells in this

field are necessary, that additional wells would not be wastefu

I take 1it?

A, I will answer that, ves, based on what information
I was able to get from the files and what little I was able to
get from Amoco, which includes porosity which doesn't agree
with what I heard this morning.

0. You heard Mr. Rice testify that ten feet of net
porosity or ten feet of porosity was all that Amoco could
under really the most liberal interpretation give to the oil
column in this field and you disagreed rather vehemently with
that. You mentioned that you disagreed because of your
search through the files and I would like to get the basis for
that opinion if I could.

A Well, it's recorded in the files. I have 1t somewhersg
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here, the form that was recorded by Amoco with the Commission.
I'm sure that you've got it there, sir, I can dig it out.

0. If you could I would appreciate it.

A This particular one here shows seventy-seven fiilty-
nine to seventy-seven eighty-one. There is another reporct.
This one shows -~

0. Pardon me, that's in what well?

B We are talking about the Peterson "C" No. 1,

Section 18, 5 South, 33 East?

0. All right.

A The one I'm interested in, the acreage I'm interested
in.

0 That's the gross porosity?

A I didn't say porosity, I said pay section.

Q. The gross pay section?

A Yes, but I just found another figure here.

Q. All right.
A Yes, Form C-104 that was submitted December 4tlL,

1972 gives seventy-seven fifty-nine to eighty-two.

G That's also gross pay section?
A I interpret Amoco's report as that being the case.
0. Do you have any idea what the net pay is, what is

your opinion of the net pay, have you seen any logs?
A Yeah, I have the logs, unfortunately I didn't bring

them with me but I have the electrical logs and I don't have
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the net pay figures with me but you normally perforate
sections that are porous and very often you don't perforate
all of the porous section in order to make a well.

This 1s considerably more than ten feet. When you
speak of net pay you can get in a long discussion. I don't
know how familiar you are with reservoir mechanics but I have
been in it a good many years.

0. You stated earlier that you are a major interest
owner in the northwest gquarter of the northeast quarter cof
Section 18 and the east half of the east half of Section 18.
You also stated that, I assume that if the temporary field
rules as constituted are perpetuated as Amoco recommends that
you being a major interest owner in that acreage will be
caused harm and I'm just wondering, you are aware of the dry
hole just immediately east of the east half of Section 18
in Section 17 and you are aware of the dry hole in the north-
east quarter of the northeast quarter of Section 18, are you
not?

A, Yes, sir.

0. In your opinion, is this a field which has been
well defined by development?

A It is probably not completely defined and I disagee
with the fact that you call it a gas field, I think it's an
0il field with a gas cap because you have more o0il wells

than you do gas wells and there is room for more oil wells.




sid morrish reporting service

General Court Reporting Service
825 Calle Mejia, No. 122, Santa Fe, New Mexico 87501

Phone (505) 982-9212

10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Page 34
MR. STAMETS: I would like to clarify the designation
of the field for the recoréd. This is not a gas pool nor is it
an oil pool, it 1is an associlated reservoir at the present
time, according to the present definitions.

ol (Mr. Peterson continuing.) I'm sorry, you do or
you do not think this is a reservoir which has been well
defined by development?

A Well, let's put it this way, as you pointed out, my
interest is in Section 18 and it's very obvious that additional
wells can be drilled in Section 18 that would probably be
0il wells and furthermore down in Section 20 I'm at a loss to
understand why there are two wells there which are very close
together, it looks like it started out to be forty acre
spacing and now they are a hundred and sixty and they are oil

wells, I don't understand it.

0. You heard Mr. Rice's testimony that his interpretatio%
is that there is a very narrow 0il column and that is his
interpretation as yvou understand it and you disagree?

2, Just a minute, run that by again.

0 His interpretation is that it is a very narrow
0il rim and you disagree with that interpretation?

A I did not necessarily say that I disagreed. I said
that I think additional wells can be drilled which will be oil
wells.

0. Economical wells?
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A Economical, yes, sir, probably as much as five
hundred barrels an acre foot, I'm not sure because I couldn't
get the information from Amoco, I can't tell you until I try
it.

Q. What do you base the five hundred barrels per acre
foot on then?

A I had to take some estimates of porosity and water
saturation, just ball park estimates, that's all I could do
because I don't have the facts.

0 I appreciate that. You have indicated that additiona
0il wells can be drilled in Section 18. I count four holes in
Section 18, three of which are in the south half. You are sayiﬁg
that you think an additional o0il well could be drilled on what
is now the Peterson "C" 1 Unit, is that correct?

A Probablv two o0il wells. You have revised these
contours from your previous exhibits. I just found that out
this morning after you handed me this exhibit which I
appreciate very much and the previous contours would indicate
that you could get a two hundred and fifty barrel well north of
the Peterson "C" 1, also probably the same south of the
Peterson "C" 1.

0. I think you will find and I don't want to testify,
but I think vou will find that there were additional wells
drilled after that time and I think if you will look at the

dates you will see that. I may be wrong and please correct me
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if I am wrong.

A Your witness would have to --

MR. STAMETS: Por the record, Mr. Benischek, you are
looking at a Xerox copy of what was Exhibit Number One in
Case 4962, is that correct?

A, Yes, this was taken directly from Amoco's previous
testimony.

MR. STAMETS: And my observation is that there are
definitely additional wells drilled, the Fusselman well in the
southwest, both of the wells in the southwest quarter of
Section 18 are not on Exhibit Number One in this case, nor is
the well in the northwest quarter of Section 17, nor either of
the two o0il wells in the west half of Section 20 and there may
be others but there apparently have been a number of wells
drilled since Exhibit Number One in Case 4962 on 5-5-73 was
introduced.

MR. BENISCHEK: 1I'll accept that.

Q. (Mr. Peterson continuing.) For additional control
like that would you accept the contours as revised, there was
a reason for the revision, correct?

A. Well, yes, I'll have to accept them on the basis of
that information, ves, sir. I'm not saying I agree, 1 accept
them.

0. Yes, sir, I understand.

A But my statement still holds that additional oil well§
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can be drilled on the Peterson where I own acreage, two cil

wells.
0. Let me discuss that with you now.
A Possibly three.
0 You have stated --
A Cn forty acre spacing, at least two.
0 All right you have stated in your prepared statement

that Amoco and Associates have accrued a return of eight
hundred and sixty-seven thousand three hundred and ninety-nine
dollars and twenty cents for oil from June 1976 through April

1977 and gas from June of '76 to March '77 from the Peterson

Ilcl! l?
A Yes.
0. You have also been teceiving revenue from that

production have you not?
A ves, I have.
0 If you take Amoco's interpretation of this reservoir

and assume that this hundred and sixty acre unit is being

drained, which Amoco sincerely believes that it is, then in fact

if you went back to smaller spacing this unit would have been
being drained to the tune of a lot of this money and you would
probably or perhaps get a non-economical well if you drill on
smaller spacing, is that correct?

A, You cannot prove that statement with the facts that

we have that have been presented by Amoco, no way in a carbonatsg

;
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reservoir.
0 We have proved that statement;, I think, to my

satisfaction and --

A Your witness himself said a few minutes ago that
there might be fractures and he wasn't sure about the communica-
tions. The previous witness said that there was communication
but the literature is full of information on carbonate
reservoirs stating that communication is normally very poor in
carbonate reservoirs and I have plenty of references to show
that usually more wells, more oil., This goes way back to
the thirties, Cutler's Rules, Thomas' work and then I introduced
this paper for the record incidentally, if Mr. Stamets will
accept it, which gives the same thing, more wells, more oil
and this field has about the same porosity and about the same
formations.

0. Do you have any additional documentary evidence which
would support your interpretation of the reservoir performance?

A, Only what I have heard from Amoco. Now, this
somewhat relates to your prior question. There are many areas
where you can go back into field and drill wells and get a
lot of 0il, say from a hundred and sixty to forty acre spacing
as has been done in this paper here and it has been done in
many. The literature is full of that too, he works for high
price, he works for low price. Now you may get the same pressuf

in another well, that's why I asked the question of your witnesf
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as to whether or not he had any draw-down tests between &
shut-in well and an open well and to see if he had any informa-
tion on communications. I’m not sure that it would definitely
be reliable if he had answered, ves, but I asked the question.
But very often you can get the same pressure in the middle of
the field almost like the pressure you had in a well oricginally
if you have fairly poor communication.

0. All right, then your basic disagreement is, I think,
andéd correct me if I'm wrong again, your figures from Amoco's
form on the Peterson "C" 1, which form was filed with the
Commission, the form indicating that the gross porosity
interval productive of 0il in your opinion is seven seven five
nine to seven seven eight two and you consider a great deal
more of that porosity to yield hydrocarbons than Amoco does, is
that correct?

A I don't believe Amoco stated what they expected it
to yield. I didn't hear that, I don't believe.

0. Well, you deem all or a vast majority of that gross
porosity to be productive of hydrocarbons, is that correct?

A ALl I can do was to assume as is normally done in the
field, is to perforate your porous formation, that's all I can
do is assume that Amoco did, so that's what I used. You are
not going to get me in a trap.

Q. I'm not trying to trap you.

A I'm not just saying that there is only ten feet
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because I can't buy it, I don't know.

0. Well, you don't recall what the electric log that
you examined showed insofar as the porosity is concerned?

A. No, sir, I had a little difficulty with the copy that
I had trying to interpret the net. I had several logs on that
well and the well to the north up there too and I had some
difficulty. However, I <id not come up with a ten foot --
I didn't come up with any figure, let me put it that way, I
was lost.

MR. PETERSON: I thank you, Mr. Benischek. That's

all the questions I have. I would, however, like to call
Mr. Rice for redirect if there are no further questions ot

Mr. Benischek.

MR. STAMETS: I've got one or two of Mr. Benischek.

MR. BENISCHEK: Yes, sir.

CROSS EXAMINATION

BY MR. STAMETS:

0. You have discussed carbonate reservoirs and you did
submit a paper concerning the Mississippian reservoir in
Oklahoma, have you studied the New Mexico carbonate reservoirs
such as the Lusk-&Strawn, Indian Basin, Upper Pennsylvanian,
the Dagger Draw, the Empire-Abo, not Empire-Abo, it's
obviously not a Pennsylvanian reservoir but it's a major

carbonate reservoir in the state, have you studied those?
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A I'm a petroleum engineer, I have performed geology,
I have worked on Fusselman wells which are similar, I'm
familiar with the formation and I know about what it does.
This particular field, this particular formation, I haven't
been in the field since this has been developed but I know
about -- I have examined Fusselman under the microscope, which
is also a carbonate.

0. S0 the ones that I've named which are not exactly
recent but modern Pennsylvanian reservoir developments in
the State, you have not examined to determine whether or not
they fit your statement that there is no good communication
in carbonate reservoirs?

A Well, I haven't examined those specifically but the
geological literature, as I said I'm not a geologist, but the
literature contains many references to non-communicating
characteristics of carbonates.

0. I woulcd state that I believe the records of the
Commission contain a considerable amount of evidence on
communication in these pools which is available and might be
of interest to anybody wanting to study the same.

A I would have to have a lot of information on pressure
and draw downs to verify to my satisfaction.

MR. STEMETS: Let's go off the record a minute.
(THEREUPON, a discussion was held

off the record.)

H

H
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MR. STAMETS: Back on the record.

MR. PETERSON: Mr. Examiner, Amoco would like to
request a continuance so that additional information may be
developed and presented at a later date to better define Amoco‘F
recommendation to adopt, to make the temporary field rules
permanent.

MR. STAMETS: Okay, this case will be continued to
the Examiner Hearing in July, the 20th of July.

We will .continue this case. I presume Mr. Peterson
you could have this in a couple of weeks if we got to it that
guick?

MR. PETERSON: I feel confident that we could.

MR. STAMETS: We do need to continue this to an
examiner hearing where I am the examiner and because of some
scheduling problems I have I could not say 3lust now whether
I will be the next examiner or the following examiner but we
will determine that before the week is out and advise both of
you, Mr. Benischek and Amoco, when the case will be rescheduled

If there is nothing further we will continue this

case.
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EXAMINER HEARING
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Application of Amoco Production
Company for special pool rules,
Roosevelt County, New Mexico.
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BEFORE: Daniel S. Nutter,
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MR. NUTTER: We will call next Case 4962.

MR. CARR: Case 4962, application of Amoco
Production Company for special pool rules, Roosevelt County,
New Mexico.

MR. COOTER: Mr., Examiner, I am Paul Cooter with
Atwood and Malone, again entering our appearance on behalf of
the applicant Amoco Production Company. The case will again
be presented by Mr. Jerry Gross.

MR. NUTTER: Thank you, Mr. Cooter.

MR. GROSS: Again, for the record, Mxr. Examiner,
my name is Jerry Gross, I am an attorney with Amoco Production
Company. I have one witness who has previously been sworn.

DANIEL R. CURRENS,

a witness, having been previously duly sworn according to law,

upon his oath, testified further as follows:

DIRECT EXAMINATION

BY MR. GROSS:

Q Would you state your name for the record, by whom you
are employed, and in what capacity?

A Dan R. Currens, employed by Amoco Production Company,
Staff Engineer.

Q Have you prepared or had prepared under your supervision
certain exhibits to be submitted to this hearing,
concerning the Peterson-Penn Pool?

A Yes, sir.
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MR. GROSS: Are there any questions about Mr.

Currens' qualifications?

Q

MR. NUTTER: No.
(By Mr. Gross) Mr. Currens, briefly, would you review
precisely what you are requesting in the Peterson-Penn
Pool and be quite specific about it?
Yes, sir. We apparently have discovered an associated
oil and gas pool here, and we are requesting rules that
are appropriate to that kind of production.

Specifically, we are requesting that oil wells be
on l60-acre spacing with a l60-acre depth bracket
allowable for the depth, which is between 7,000 and
7,999. Further, that the gas-oil ratio limit for the
oil wells be 4,000 to 1. We are recommending that the
classification of the well as an oil well be that it
produce with a liquid gravity less than 60 degrees api.
or with a gas-oil ratio less than 25,000 to 1.

We are recommending with respect to the gas wells,
that gas be on 320 acres, as is conventional for a
Pennsylvanian gas production, and that the allowable for
a gas well be proportionate on an acreage basis to the
oil well gas limit; that is, a gas well allowable, for
example, for a 320-acre gas unit would be the gas limit
for the l60-acre oil allowable times 2.

Have you prepared a structure map on top of the Cisco
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carbonate in the Peterson—-Penn Pool, Mr. Currens?
Yes, sir, I have.

MR. GROSS: We've identified, Mr. Examiner, as

Exhibit 1, Mr. Currens' structure map.

Q

(By Mr, Gross) Now, what does your structure map
depict, Mr. Currens?

Well, this is the top of the Cisco in the area of the
Peterson-Penn Pool, and it shows the structure based on
the control from the eight wells that have been drilled
here to date. You will note that to the west, the
structure map is not completed, even though the
westernmost well, the one in Section 24, did go to the
Cisco. It appeared that there might be some faulting in
that well; and, so, knowing what the location of that
faulting might be, I didn't run the contours on out to
that side. Certainly, the pool is limited on the west
by that dry hole.

Have you identified the two gas wells that have been
completed in this field, Mr. Currens?

Well, as you say, we have two gas wells in the field,
and they are the wells with the red circles around them.
Those are the what?

Those are the Amoco Peterson Gas Com "A" Number 1, which
is in the north half of Section 19, and the Swearingen

Gas Com "A" Number 1, which is in the south half of
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Section 19; both of those being in Township 5 South,
Range 33 East, Roosevelt County, New Mexico.
Have you identified the unit that each one of those wells
are attributed to by hashed lines?
Yes, the northern well has the north half of the section
for the unit and the southern well has the south half of
the section for the unit.
How have you identified your oil well in this field, Mr.
Currens?
That's the green dot in Section 18.
What are the brown dots?
The brown dots are wells that activated the Cisco, or
were drilled to the Cisco or below, in this immediate
area, that did not result in completions in the
Peterson-Penn Pool.
Mr. Currens, what is the tract that you have on here in
red on your Exhibit 17?
That's the trace of a cross section that includes each
well that's been drilled in here.

MR. NUTTER: That's not indicated on this exhibit.

MR. GROSS: As Exhibit 2, Mr. Examiner, we have

identified Mr. Currens' cross section.

(By Mr., Gross) And, this is an eight-well cross section,
is it not, Mr. Currens?

That's correct.
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And this includes all the wells that have been drilled
in this field?

Yes, and drilled to that horizon, even though they were
not completed in this pool.

If you would, explain what is the straight -- well, I
can't call it straight -- the rather crooked line that
runs across your cross section.

The one that runs up and down?

Yes, sir.

The solid dark line is a structural depiction of the top
of the Cisco in these wells.

Have you also identified by little circles where these
wells have been perforated?

Yes, as well as the intervals of Drill Stem Tests, squeeze
of perforations, and so on.

Referring specifically to the three producing wells, is
there good continuity, and are you producing from the
same common sand in those three wells?

Yes, sir, I believe we are. The three producing wells
that we have here are the second from the left, Peterson
C-1, the one immediately to its right, the Peterson "A"
Gas Com 1, and then skipping to the third from the right,
the Swearingen "A" Gas Com 1l; and, in looking at those

three wells, just starting with the Peterson C, you can

see the same correlative interval there between, say,
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about 7,725 to 7,810, where that well's perforations are
exhibited within that interval. You can see it in the
next well, the Peterson A, in an interval 7,680 down to
about 7,780, and in the Swearingen you see that same
interval appear at about 7,670 down to around 7,750.

In addition to this continuity that you see on this cross
section, Mr. Currens, do you have some pressure
information which also lends support to the fact that
these three wells are in the same common reservoir?

Yes, sir.

What is that pressure information?

The discovery well in this pool was the Peterson "A"

Gas Com 1, and the bottomhole pressure on that well at
the end of its potential test was 2719 psi. The second
producer or completion that was drilled -- actually,
neither of these gas wells are producing because there
is no market out there right now; the Swearingen "A"

Gas Com had a bottomhole pressure on completion of 2738
psi, at the same datum, and those wells were completed
about a year and a half apart. And, the Peterson C, the
0il well in Section 18, initially on completion we
measured a bottomhole pressure of 2660 at that datum.

In February of this year, after the well had been out of
its test period and had been shut—-in for a rather

extended period of time, we measured a pressure of 2720
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psi. So, apparently, that first pressure wasn't quite
built-up when we measured it; so, I've got three
pressures of 2719, 2720, and 2738, which all indicate
that this is a pool.

Q Mr. Currens, do you have any porosity or permeability
figures? We are looking at this cross section on these
wells.,

A Yes, we did some coring in here, and in the producing
wells we have seen permeability up to 13 millidarcies,
and porosity up to 12 percent.

Q Mr. Currens, have you prepared an exhibit which sets out
the summary of the completion information of each well
in this field?

A Yes, sir, the completion attempts.

MR. GROSS: Mr. Examiner, we have identified as

Exhibit 3-A through 3-H the various wells that have been

completed and attempted completions in this field.

Q (By Mr. Gross) Again, with Exhibit 3-A, Mr. Currens,
the Phillips Peterson "D" Number 1, as I understand it,
this exhibit also runs from north to south, is that
correct, as far as your line of sections is concerned?

A As far as the cross section goes, it's from north to
south or from left to right on the cross section. The
first well on Exhibit 3-A is the left-hand well on the

cross section.
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On the Phillips Peterson "D" Number 1, what happened to
it?

Well, that well was drilled to a total depth and after
evaluation of log and core, it was completed as a dry
hole, March 14, 1973, with no completion attempt being
made, no log stem or pipe was run.

Now, on your Peterson "C" Number 1, Mr. Currens, when
was this well completed?

This well is the oil producer. It was completed
November 29, 1972. It potentialed 294 barrels of oil
in 24 hours, with 1,500 to 1 GOR. The gravity of the
ligquid was 45.5 degrees api.

Did this have a 60~day test, Mr. Currens?

Yes, sir, it did produce for a test period.

What happened during your 60-day test, as far as
producing characteristics are concerned?

During the 60-day test, it produced a little over 11,000
barrels of oil at an average gas—oil ratio of 4570, and
the gas-oil ratio at the last of the test was 8,750.
What were your rates, Mr. Currens?

During the test period, rates were up to 320 barrels a
day.

Mr. Currens, what is the status of this field at this
time?

well, it's all shut-in. There are two gas wells, one
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oil well which produced for a test period. Wé are
negotiating for a market right now; we don't have one
firmly set yet.

Mr. Currens, looking at your oil well, now, you've
requested l60-acre proration units, have you not?
Yes, sir.

Based on the data you have available, do you feel that

~one well will adequately drain 160 acres in this oil

reservoir?

I think from what we've seen, one well should drain 160
acres here.

Continuing on down your line of sections, Mr. Currens,

we come to the Amoco Peterson Com Number 1. Now, this is
one of your gas wells, is it not?

Yes, sir. That's a northern gas well and the discovery
well in the field.

What was its test data?

It was completed August 28, 1971, calculated open flow of
7210 Mcf a day. It had a Gas Condensate ratio of 27,700,
and it's liquid gravity was 70.5 degrees api.

Continuing on, Mr. Currxens, you next come to the C. W.
Radcliffe, a dry hole. When was that well completed as

a dry hole?

It was plugged and abandoned August 26, 1972, after Drill

Stem Test indicated no peak.
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Your next well on the line of sections is the
Swearingen "B" Number 1. Now, what is the status of
that well?

That's over on the east side of the field and this has
been completed as a dry hole April 17, 1973. We tested
this Cisco interval in here and we had some float gas
after some swab runs. But, we were never able to get
the well to flow and we had water production from it.
We swabbed water.

Mr. Currens, if you would, review the test data on your
third well that's completed in this field, the
Swearingen "A" Gas Com Number 1, your southernmost
producer.

Okay. That well was completed February 25, 1972. It had
an absolute open flow of 25,820 Mcf a day, had a Gas
Condensate ratio of 25,900 to 1, and its liquid gravity
was 70.5 degrees api.

Mr. Currens, if you would, briefly review the status of
the other two wells at the southernmost portion of the
field, which are presently shut-in.

Okay. The Lambert Gas Com Number 1, as it was drilled,
tested in the Canyon unsuccessfully, just water, and ther
up in the Cisco we had little traces of gas in this well
which is the upper set of perforations 6,650 to 58, but

we didn't have commercial gas in the well, and it's now

\

13
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shut-in. We may need it for a water-disposal well or
something else at a later date.

That was shut-in in November of '72, is that correct?
Yes, that's when we finished our testing on it.

All right. What about your Peterson "B" Gas Com Number 1
Again, we were unsuccessful in establishing production
from the Cisco. We really only got back a little water
after all our stimulation water, which is outlined on
the data sheet, and it was shut—-in in August of '72.
Again, prospectively, we may use it for a water-disposal
well or some other zone of test.

Mr. Currens, based on your study, have you recommended
rules which you feel will both protect the Gas Cap and
the 0il column and prevent the migration of oil into the
Cap which could cause wasgte?

Yes, sir.

How is that?

Well, I think we probably have a pretty thin oil column
here as compared to the Gas Cap. Certainly, the
reservoir seems to have limited areal extent, and two of
the wells are gas wells. We wouldn't want oil column oil
to be sucked up and resaturate gas saturated rock. So,
with the recognition that the gas wells produce a
proportionate oil well gas limit, we favor the oil well

very slightly by the production of oil from that well not

3
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being in the formula which should give it just slightly
greater withdrawals than the gas wells would have and
therefore keep away from the prospect of oil migrating
up structure and resaturating the Gas Cap.-
MR. GROSS: Mr. Examiner, that concludes our Direct
Testimony. We offer into evidence our Exhibits 1, 2, and 3-A
through 3-H.
MR. NUTTER: Applicant's Exhibits 1, 2, and 3-A
through 3-H will be admitted in evidence.

CROSS-EXAMINATION

BY MR. NUTTER:

Q Mr. Currens, you've got the ratios on here for these two

gas wells. What was the fluid production on those tests?
A I'll have to calculate it because I didn't write it down.
Q If you don't have it, that's all right, as long as the

GR's are correct.

A The Gas Condensate ratioc was taken from that fluid
production.
Q Well, we can obtain that, then. Now, you mentioned that

while you were testing the oil well, that the GOR at the
end of the test was 8,750. Was that GOR showing a steady
increase during the 60-day production test?

A Broadly, yes, sir. Production was not constant nor
completely uniform during that test period. That was a

pretty bad spell of water there, for one thing, but
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steadily, yes, if you plotted a trend you would see an
up stroke.

What was the original ratio when you first tested the
well?

The potential test, 1,500.

Then, it ended the 60 days at 8,750, but it averaged
4,570?

Yes, sir. Actually, during the course of the testing
there, we changed our meter and we found somewhat
different test results. I have a little basic doubt
about that original 1,500, Mr. Examiner. I would think
it would have been higher than that.

Now, is this a flowing well or pumping?

It's a flowing well.

What were the rates of production during that 60 days?
All the way from 60 or 80 barrels a day to about 300,
320.

Was this 60 to 86 because the well was pinched?

It was pinched in because of tank room. As I say, that
was a rather bad weather period.

It didn't indicate any lack of capacity on the well's
part?

No, sir. 1In fact, the last production was something over
200 barrels a day. I'm talking from memory, but it had

1,400 or 1,500 flowing pounds, flowing tubing pressure.
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Q This is a crude oil that's produced from this well?

A Yes, sir, that gravity difference is rather marked and
it does look like crude.

Q Is there an oil-gas contact in here?

A There has to be one, but we haven't been able to pin it
down with our work; but, obviously, there must be one.
We've got good communication, I think, throughout the

field. We have a Gas Cap and oil rim, is what it looks

like.
Q Do you anticipate any further drilling at this time?
A I don't anticipate any at this time. We are always

looking for prospects.

Q How many of these wells that are shown on the cross
section here did Amoco actually drill?

A Amoco drilled all but one, the Phillips Peterson "D" 1,

the northernmost well, and we are a partner in that well.

Q So you feel it is a reservoir of quite limited areal
extent?
A Unfortunately, yes.

MR. NUTTER: Are there any further questions of Mr.

Currens?

(No response.)

MR. NUTTER: He may be excused. Do you have anythin
further, Mr. Gross?

MR. GROSS: No, sir, Mr. Exaniner.
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MR. NUTTER: Does anyone have anything they wish to
offer in Case Number 49622

(No response.)

MR. NUTTER: We will take the case under
advisement and call a 1l5-minute recess.

(Whereupon, the hearing was recessed for 15 minutes.
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