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] BEFORE THE
CIL CONSERVATION CCMMISSION
Santa Fe, New Mexico
- April 15, 1964
t REGULAR HEARING
-
§

IN THE MATTER OF:

| Application ¢of Pan American Petroleum

‘ Corporation for permission to drill in
i) the Potash-0il Area, Eddy County, New

. Mexico. Applicant, in the above-styled
cause, seeks authority to drill a2 well
to the Mississippiar formation at an
11 approximate depth of 12,600 feet, said
well to be located 660 feet from the

CASE 3029

A
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- Scuth line and 660 feet from the East
line of Section 17, Township 20 South,
il Range 30 East, Eddy County, New Mexico,
1y or ¢o drill said well at an alternate
location anywhere within a circle of 100
e feet radius around the Barber Well No.
SR 4-A, located 1639.2 feet frem the South
v line and 2304.5 feet from the East line
) of said Section 17. The above location
and the alternate location are in the
@ Potash-0il Area as defined by the
fE Commission in Order No. R-l1i-A as
X amended.
; BEFORE ¢

A, L. {(Pete) Porter
: Governor Jack M. Campbsil

TRANSCRIPT OF HEARING

MR, PORTER: We'‘re going to take up next Case 3029,
Before we get intc this case, Mr. Walker asked me to express his

raegrets that he cannot be here teday. He is very much inter-

ested in this case., 1°ve kept him advised as to the arbitration



\ﬂ‘

neetings all the way ghroagh. He has represantation on his

gtaff here and he assured me that he will review the rranscript
very carefully. also.

At this time we have with us Mr. 5. 2. croft. I8
Mr. Croft here?

MR, CROFT: is

eir.

1]

'
MR. PORTER: We're happy to have you with us. BHe is
a member of the ytah Oil and Gas COmmiosion and he was inter-
ested in this hearing since apparently they're going to have
somne gimilarx proplems cut there. Happy tO have Mr. croft.
At this time we will take 2 ghort recess gso that the
exhibits can pe marked and put on the board.
(Whereupon, a short recess was taken.)
{Whereupon. Applicant's Exhibits
Nos. 1 through 1l. and AA and
g marked for identification.)
R PORTER 2 The hearing will come to order, please.
Proceeding with Case 3029, the Ccmmission would 1ike Lo nave
appearances at this stage. Mr., Malione€o
MR, MALONE ¢ Appearing on behalf of the Applicant,
Pan american petyrclLeum Corporation, are J. Ko smith, pivision

Attorney for Pan American petyroieum Corporation, Fort Werth,

Texas: and RosS8 1.. Malone cf Atwocd and Malone, roswell, New

Mexico.

MR . PORTER® Mr . Blackmalo
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MR, BLACKMAN: Appearing on behalf of Potash Company
of America, Mr. Donald S. Stubbs and Mr. George Lohr, Denver,
Colorado, and Roy H. Blackman.

MR. PORTER: Lohr, is that L-o-h-r?

MR. BLACKMAN: L-o-h-r; and Roy H. Blackman, Carlsbad.
New Mexico.

MR, PORTER: Thank you, Mr_o Blackman, Any other
appearances to be made in this case? If not, the Commission
will recognize Mr, Malone.

MR, MALONE: If it please the Commission, I'm sure
that the Commission 1s aware of the nature of the application
of Pan Americén and the issuesin this case, and I do not pro-
pose to make i opening statement but rather to proceed with
the presentation of evidence con behalf of Applicant in support
of its application.

I would first like to offer in evidence on behalf of
Applicant an Abstract of Title, which has been identified as
Pan American's Exhibit double A or A<A nrime, compilsd under
Cover Number 16781 of the Federal Abstract Company of Santa Fe,
New Mexico, containing forty~five pages including the Certifi-~
cate, and being certified on April 9th, 1964, at 8:00 o'clock
A M.

‘MR, PORTER: Do yocu want to offer this as an exhibit

at this time?




' /‘

I

& ®@F "EA "W " .

T O e

&

MR, BLACKMAN: No cobjection,

MR. PORTER: The exhirit will be admitted.

(Whereupon, Applicant's Exhibit
No. AA received in evidence.)

MR. MALONE: The exhibit which has just bheen admitted
shows the record title to the 0Oil and Gas Leasehold Estate in
the Southeaut Quarter of Section 17, Township 20 South, Range
30 East, N.M.P.M.,, Eddy County, New Mexico, to be vested in the
Office of the Commissioner of Public Lands and Barber Oils,

Inc.

I now offer in evidence a photostatic copy, and I have
the original instrument here which I would like to withhold, of
a Trust Agresment executed under date of June 9th, 1938, between
Neil H. Wills and Stanolind 0il and Gas Company, predecessor
in name of Pan American Petroleum Corporation.

This Trust Agreement evidences the fact that Neil
H. Wills, as the precdecessor in titla of Rarher 0ils, Inc., hald
in trust for Pan American all rights below a deapth of 2500 feet
in the Southeast Quarter of Section 17 which is involved, ana
thig instrumsnt is fcr the purpose of evidencing the operating
rights vested in Pan Americarn in tha Southeast Quarter of
Section 17,

GOVERNOR CAMPBELL: How are you marking that axhibit?

MR, MALONE:; That is Exhibit double B.
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MR, PORTER: Anyone have any objection to the admis-

sion of this exhibkit?
MR, BLACKMAN: No objection,
MR. PORTER: The exhibit will be admitted.

{Whereupon, Applicant's Exhibit
No. BB received in evidence.)

MR, MALONE: If it please the Commission, and with the
consent of the Commission, on the basis of the exhibits intro-
duced I would like to make a motion.

Comes now Applicant, Pan American Petroleum Corporation,
and moves the Commission that the application of Pan American
be granted on the record as now established and without further
hearing; or, in the alternative, that the hearing be limited to
the question of whether or not the proposed well of Pan American
complies with the requirements of the 0il Conservation Commission
for wells drilled in the Oil-Potash Area.

If I may address myself briefly to that motion, to
explain the basis of it to the Commission and the Counsel, the
Abstract which has been introduced in evidence shows that State
of New Mexico 0il and Gas Liease B-2386 was issued to Stanolind
0il and Gas Company on January 1lOth, 1934; and that the rights
here sought to be exercised by Pan American, which is the succes-
sor in name of Stanolind, are the rights which were granted by
that lease on January 10th, 1934.

The Abstract offered in evidence alsc shows that the

]
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potash lease under which the Protestant, Potash Company of
America, asserts its rights, is Potash Lease Number M-873,
which was issued by Frank Warden. Commissioner of Public
Lands, on April 24th, 1939, five years after the issuance of
the o0il and gas lease and the vesting in the lessee of the
rights under that lease.

It is the positicn of Pan American in relation to
this situation that inasmuch as thera was an existing oil
and gas lease which is paramount and superior to the potash
lease, and which embraced the property at the time the potash
lease was issued, that the Potash Company‘'s rights are in all
respects subject to the senior and priocr rights of the oil and
gas lease under an oil and gas lease which had been in exist-
ence for five years,

We do not ¢guasticn the right of the State of New
Mexico under its police power to astablish reasonable regula-
tions to govern situaticns where thers is a joint operation,
but the vasted right ¢f Pan American to explare for oil in the
Southeast Quarter of Section 17, which was in existence for five
years prior to the crsaticn ot rights under the potash lease,
could not be subordinated tc the right ¢f the Potash Company
under a junior lease to corduct mining cperations; and that 1is
the basis of the protest,

Now the protest bvefore the Cemnission in this hearing
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and on the basis of which the rearing iz being held, is as
follows:

*Oobjection of potash Company of America: 1. Potash
company of America, a Colorado corporation authorized to do
usinese in the State of New Mexico, hereby objects to the
drilling of an exploratory test well in the Southeast Quarter
Southeast Quarter of Section 17, Township 20 South, Range 30
East, Eddy County, New Mexico, and hereby states the land
described above is within the Oil-Potacsh Area as set forth in
Order R-111-A, case 278, before the 0il conservation commission,
as amended, "which we admit.

“2. Potash Company Of America is the owner and
holder of a State of New Mexice potash lease covering said
1and,* which we also admit, but which lease undeniably is five
years junior to the veated right of Pan American as lessee of
the State of New Mexico to explore f£ar and develop oil on the
Southeast Quarter of Section 17: and Paragraph 3, "prilling of
the test well in £hs tract apecified will result in waste of
potash deposits of substantial value,”

That is the basis of the protest here made to the
Ccommission. ANy ruling of the Commission whlch preferred the
right to take potash over the senior and paramount right of
pan American to preduce oil weild be making the junior lease

senicr, and would bhe a teking of westes rights of Pan American
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that were in existence at the time that the potash lease came
into existence.

Under those circumstanceg, it is respectfully sub-
mitted that the only material question here is whether the
proposed well meets the safety, casing, cementing, and other
requirements of the Oil Conservation Commission regulations, but
insofar as the protest wouid seek to have this Commission make
& junicr lsase senior to the cil and gas lease by preferring
the rights to mine potash over the right to explore for oil, it
would be, of course, destroying a vested right and taking prop-
erty without due process of law.

On that basis, we respectfully urge the granting of
our motion.

MR. PORTER:; Mr., Blackman.

MR. BLACKMAN: If the Commissicn please. Potash
Company of America objects to the motion on several grounds,
the first of which I will address to Mr. Malone's statement
concerning the pricrity of the lease.

We will submnit evidence to shcw that Potash Lease
M-873 which is date=d in 1239 was actualliy igsued as a consoli-
dation of three earlier leases which were dated in 1931, which
are prior to the date «f the c©il and gas lease; that the oil
and gas lease as initially issued and in its consolidated

form contains language limitirg tha preduction of any other
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minerals, reserving thofe minerals in the State and 1imiting
their production to such production as will not reduce Or tend
to reduce the production of the potash. ©So we have a material
igsue of fact which will have to pe brought out here, and we
will submit those ieages at thre appropriate time.

additicnally, we will show that this not only will
caugse a tremendous waste of potash if this well 1is pernitted to
pe drilled, but in all events, it will not be possible to appro-
priately develop the reservoir due to the location of the present
works of the Potash Company of America, which will cause waste

of oil; and for other reasons which we will make clear.

MR. PORTER: The commissicn will deny the motion, Mr.

malone, and you may proceed with your testimony.
MR. MALONE: Does t+he Ccmmission wish to swear the
witnesses en masseé OI ipdividually?
MR. PORTER: We would like to swear them en masse.
MR. MALONE: Lawecn F, Jacks, E. D. Clements, Jimmie Rodgers.
MR. PORTER: Mr. niackman, wcald you identify your witnesses?
MR. BLACKMAN: Mr. J. W. Woomer of Pittsburgh, Pennsyl-
vania; Dr. paniei M. B3ES, colden, colorado; Mre Houston clark,
carlsbad, New Mexico; and Mro. J. B. Cummings of carlsbad, New
Mexico.
MR. MALONE: Ve would also like tco pave Mr. Louis C.

raymond of New York City. 7 rehotbtal witness, SWOrm.
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[ ; {Witnesses sworn.)

MR. PORTER: Let the record show that Mr. Raymond was

sworn at the same time.

1
-1

MR. MALONE: Mr. Jacks, will you take the stand, please?

4
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LAWSON F. JACKS, JR.,

e

il

called as a witness, having been first duly sworn on oaih,

testified as follows:

DIRECT EXAMINATION

BY MR. MALONE:

Will you state your name to the Commission?
A Lawson F. Jacks, Junior.

Q Where cdo you live, Mr. Jacks?

a Lubbock, Texas.

Q By whom are you employed?

& B o > wm o W -
0

A Paun Amscican retrolcum Corporation.
3!& 9] In what capacity are you now serving?
i“ A District Exploration Supsrintendent,
] MR, PORTER: 1Is that Jacks?

A J-a~-c-k-8,

MR. PORTER: Thank you.

Eﬁ G (By Mr. Malone) Wwhat terri%ery is included in the
5 Lubbock district which is urnder your Supervision?
a Eas ern Noew Mexioro ard the wester:. portion of
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this proceeding by Fan American?

A Yes, sir, I anm.

Q What was the initial objective which the company
stated it then expected to drill to in thie weli?

A Drill to a depth of approximately 12,600 feet to

encounter the Mississippian formation.

L ma .
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what?

A Pan American No. 1 State of New Mexico “Cs“.

Q Will you state the circumstances under which the
decision was made to apply for permission to drill to the
Mississippian at the outset?

A Well, that is a normal operation within Pan American
in BEastern New Mexico; when we're drilling a deep exploratory
test, we normally set it up or ask that it be originally granted
to the Mississippian, 1It's actually an inter-company thing.

It doesn't mean very much except from a standpcint
that the Mississippian is the first deep geclogical marker, in
ocur opinion, which truly reflectsgs the structural attitude of
the Devonian,

0 In tha normal course of drilling a well which may
ultimately Dbe completed before the Mississippian, is the de-
cigsion to continue drilling made at the time that you reach .the

Misaissippian?
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A It is.

Q Because of the reliability of this deep marker?

A Because of the reliability of the subsurface marker,
the Mississippian.

Q It was on that basis that the application was filed
in its present form?

A That is true.

Q Will you refer to Pan American's Exhibit 1, which
is an overlay map that has been placed on the exhibit board,
and distributed, and refer first to the base map and tell the
Commission what it shows?

A Well, the base map, the acreage cclored in yellow
is the Pan American 0il and Gas Leasehold acreage in this
immediate ‘area. The black line wigh the hashered mark inside
shows the location of the pctash mines ak of 1-1-63, to the
ezt ¢f my Know

The red crosé-hashered on the ovearlay is indicated
as being the proven ore bodies; the green, possible extensions
of the ore bodies; and the blue is area in which the drilling
of a deep 0il and gas {est might endanger mining operation
according to the Potash Company of America.

Q what was the gsource of the information which is re-

A Well, we prccured that from representatives of the
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Potash Company of America by means of a map they furnished us.

Q Was that furnished to you at the time that you first
contacted them to discuss and see if an agreement could be
reached for a well at the proposed location, or about that
time?

A About that tire.

Q The proposed location is shown as the red dot on the
base map, and is shown as a twin to the Barber 4-A Well. In
fact, there are alternative applications before the Commission
at this time, are there not?

A Yes, sir, there are.

Q What was the location that was requested in the first
notice of intention to drill?

A Originally it was in the Southeast Southeast of
Section 17, Township 20 South, 30 East.

Q Why, 1f you know, was that location selacted at that
time?

A It was selected at that time because we felt that it
was the most favorable spot for us to drill an exploratory test
on our acreage,

Q Further,with reference to the Pan American acreage
that's shown on that base map, how long ago was the blocking
up of that acreage finally completed?

A A very short time ago, a matter of a few months ago.
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Q Was the decision to apply for the drilling of a well
in the area governed to a degree by when you completed the
blocking of that acreage?

A It was,

Q Now will you refer to the top transparency or overlay
which is labeled "~pproximate Top of the Devonian”, and tell
the Commission what that portrays.

A This overlay, the one on top designated "Pan
American Petroleum Corporaticn Geophysical Department,
Aprroximate Top of the Devonian" is a copy of a geophysical
map with subsea datums indicating the approximate top of the
Devonian formation.

o] Approximately when was the geophysical exploration

conducted on the basis of which that structure was mapped?

A Oh' a VGBI‘ and a ha':’f tf: 0“7_..'1$ }.:;rs agoo
Q Will you s=tate whather or not in your cpinion, on

the basis of the gsclicgical and gecprysical information which
Pan American has accumualated, thece 1s at the location here
indicated a structure apprcximately oonforming to the sontours
there appzsaring?

A There is, in cur copinion,

Q -Golng adgain now ko tre original notice of intention
to drill and the casing program which was listed in that,

which stated the casing which the company proposed to use at
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the time that applicaticn was filed, has there been a change

in the thinking of the company in relation to the casing which

will be used if this permit is granted?

A There has been,
Q What changeg are those?
A The changes izre primarily in the w2ight of the cas-

ing we propose to use.

Q Go ahead and outline that if you will.

A All right. Our surface casing, which is 20-inch
casing, we are changing from 53.6 pound weight per foot to
94 pound weight per foot.

Q Is that the heaviest weight casing of that type
that'’s availtlable?

A To my knowledge it is.

0 All right. Proceed.

A Our first intermediate string, 13-3/8ths inch, we are
changing from 48 pound weight to a %4 and a half pound weight
to ba set at 1400 foot depth3

Our second intermediate casing string at 9-5/8ths
inch we are changing from 36 te 40 pound weight to be set at
4,000 feet; and our productiocn string, 5-1/2 inch we are leaving
the same, 17 to 206 pourd welght at 13,000 feet.

¢ What coccasioned the change in the company'’s plan in

relation to this casinq?
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A Wall, atter the arbitration meeting was held a couple
of months back, we felt that anything we could do to cooperate
and pacify Potash Company of America, we certainly wanted to
do so that we could operate in harmony with them.

Q You 4id increase the casing program on that basis?

A Yes, sir, that's right.

Q That, of course, is subject to the approval of the
Commission?

A Yes, sir, it is.

Q Are ycu prepared to file an zmended N.I.D. or a
changed notice if the Commission does approve the changes to
which you've testified?

A We are,

Q The structure which you have testified to on the
top overlay you have identified as a Devonian structure, and
you testified earlier that the N.I.D. had been projected to
the Mississippian., Will you statc whether or not the
Mississippian marker to which you referred is cconsidered by
you to be an authentic marker as far as the Devonian struc-
ture is concernesd?

A It is in a Llocal area,

Q Is the ccmpa2ny prepared to drill the projected well
at aither of the two locaticns suggested immedlately upon the

granting cf permissicn by the Commission?
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A We are,

Q Now the alternative location or the one referred to
in the second N.1I.D. I have mentioned as being a twin of the
Barber 4-A Well. Will you refer again to the base map for a
moment and tell us what the dots appearing ir Sections 17 and
20 on that map refer to, what they indicate?

A They are producing oil wells, producing from the
Yates formation at approximately 1500 feet, thersabouts.

Q Is that from a horizon that is below the potash
mining horizon?

A I believe it 1i8; to nmy knowledge it is,

Q Do you know what the designation of that oil pool
is?

A That's the Barber, I believe it's called Barber-
Yates, if I'm not mistaken.

Q With reference to the Well 4-A there which vou pro-
poBe to twiidi, wili you state what the company has in mind as
far as the twinning is concerned?

A Well, we plan to drill our exploratory test approx-
imately 100 feet from the No. 4 Barber Well and very close to
the Barber well, within 100 feet.

MR, PORTERy Just a minute. At that point, Mr.
Jacks, would that be, that 100 feet be in any direction from

the Barber?
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A Yes, sir, any direction, but we have chosen, from our
standpoint, the company's standpoint, to move slightly north
due to the fact it's better operaticnally for our rigqg.

MR. PORTER: Thank you.

Q (By Mr. Malone) 1Is the company agreeable to any
location within that circle with 100-foot radius that the
Commission may authorize?

A Yes, we are.

Wi 4 MR - 9 = -

Q Now, Mr. Jacks, will you refer to Pan American's
Exhibit No. 2 which has been placed on the exhibit board and
is now being distributed, and state what is shown by that

exhibit. I believe that you should leave the witness chair

and take the pointer and testify at the board if the reporter

A

can hear you there,

Té What is portrayed by Pan American's Exhibit 2, Mr.

Jacks?
A This particular exhibit is a map showing the pre-

sent Permian production in this portion of Northeastern Eddy
County and Northwestern Lea County of New Mexico. On the le:it
side is a columnar section, geological columnar section indi-
cating by colors what we consider the possible deep producing
horizons in the immediate area where we propose to drill.

Q What are the three deep producing horizons which are

shown in the margin?
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A The blue i3 the styawn formation, the red is the Mox =
row formation, and green is Deveonian.

Q on the basis of the geological and geophysical in-
formation of the company, ztate whether or not it is your
opinion there is a good geological possibility of production
from one Or all of those formaticns in the proposed well.

) In my opinion, all three of them are capable of
producing at our propoesed location.

Q Will yeu priefly indicate the other producing areas
that are shown on this map and the formation from which pro-=
duction 1is obtained?

A yYes, sir. First, the red, the Morrow formation is
designated on this particalar portion of the map; 1 might say
that a square guch as this represents 3 township (indicating).
The red is the Morrcw prcduction, gas production in these par-
ticular cases; the green is pevonian production here, Shugart
Field; ana the niue is the Strawn oil prcduction at the Lusk
Field and Querecho Plains pere and the Pan American Big E4dy
here.

Q Referring to the orange spot that is immediately
west of the propesesd Lecation, ==

:\ That iz 2 Morrow gas well recently completed by
Cdesssa Natural Gas Company in OQctober, 1963, I believe.

o] Te that producticn within the potash rasexve area?
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Q Now referring to the dotted lines which appear on that

map, what do they indicate?

A These dotted lines are some of the shallow produc~

tion that exists in this portion of New Mexico that's currently

producing, shallow production.

Q But you have shown only deep production which you
expect to encounter in the proposed well on this exhibit?

A Yes, sir, that's true.

Q I believe you may resume your chair now.

Q "On the basis of the geological and geophysical in-
formation which is available to you, have you undertaken to
compute the areal extent of the productive area from each of
these three horizons which you anticipate will be encountered
in the proposed well?

A We have.

Q Starting first with the Devonian, will you tell us
how many productive acres you anticipate there and the basis
on which you make that estimate?

A Well, we anticipate 1825 acres, which we have plani-

metered out with the use of our geophysical map, utilizing the

minus datum of 10,350, that's subsea datum shown on the overlay

on the first map.

Q What was that number of acres again?

P T T




1825.

you have any basis

Q Do you anticipate cil or gas or do

that anticipation in the Devonian?

of course, but I imagine

for making

a Well, we anticipate both,

that we will get gas in the Devonian.

Q With reference to the Morrow, what is the productive

area that you would anticipate if a discovery is made in the

Morxrow at this lLocation?

A wWell, we would anticipate approximately 640 acres

from the MoOrrowe.

tially smaller than the pevonian?

Q Why is that substan

he -- in our opinion and experience,

A It's due to t
in that it

due to the gedimentation of the Morrow formation,

of limited areal extent.

is a lenticular sand, normally,

Q Does the conmpany normally consider & Morrow well

rove up about 640 acres only?

to p
A ves, sir, that ig Lrude.
o] Is that the basis of your estimate?
A That is right.
Q Referring then to the strawn, what would you anti~

cipate in the Strawn?
A well, again there we would anticipate -- well, not

wonld anticipate oil production from the

again there; but we

Strawne.
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Q Have you undertaken to estimate the areal extent
there?
A  Yes, I have, and we use 1825 acres or esseatially

the same thiny as our structurt con the Devonian has indicated.

Q Obviously, Mr. Jacks, until a bit has actually cut
these formations, you have no firm basis for either saying
that production is going to ve obtainad or the extent of it,
do you?

A That is true.

Q But are the estimates to which you've testified
reasonable estimates, based upon your experience and the know-
ledge and information available to you?

A Yes, I think they are.

Q Have the exhibits which have been identified as Pan
American Exhibits 1 and 2 as to which you have testified
been prepared by you ~r under your direction?

A Yes, sir, thev have.

MR, MALONE: We offer in evidence, if the Commission
please, Pan Americaw’s Exhibits 1 and 2, and rest with the
witness on the recerd.

MR, PORTER: Any obiection as to the admission of
the exhibits?

MR. BLACKNMAN: Nc cbjection,

MR. PORTHER: The cxhribits will be admitted to the

24
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record.
(Whereupon, Applicant's Exhibits
Nos. 1 and 2 received in evi-
dence.)
MR. PORTER: Any questions of Mr. Jacks? Mr.
Blackman.

MR. BLACKMAN: I would like to ask Mr. Jacks a couple
of questions.
CROSS EXAMINATION

BY MR. BLACKMAN:

Q If I understood your testimony correctly, when you
encountered the Mississippian you would then make a decision
as to whether you would proceed or not into the Devonian,
based upon what information you had picked up at that point?

A That is true.

Q You mentioned that you had initially chosen your
fiyst location in the Southeast of the Southeast of Section
17 as being the mozt faveorzklce from your point of view. Why
did you then change to the new location in the Northwest of
the Southeast of Section 1772

A I believe I've already said that, but it was after
the arbitration meeting with you people that we wanted to get
along and I felt that the little bit of structure that I would
sacrifice on my initial well by moving it over here where

there's already a prcducing well; it would make you all feel
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better not to drill another well other than the one that is
already drilled, then I felt that we can sacrifice a little
bit of structural advantage that I would have by drilling
the original site.

Q What possible advantage did you think that the
Potash Company might get out of your drilling next to another
well?

A Well, you all objected to it, and I d4id know that we
had a shallow well producing there, and inasmuch as there are
two things involved, I felt like that by not sinking another
shaft over an area which you all objectad to, that possibly
you would be pacified and not object to us drilling this well.

Q Were you maybe thinking that since the potash under-
lying that well was already committed or perhaps already had
been lost, is that what you had in mind, that it wouldn't
cause any increased losses of potash?
icuiarly, Lut I felt that, in my mind,
this was my own opinion, that there was casing through that
potash at that point and that we probably will be producing
quite some time, and that if T drilled another well next to it
it probably would work out that it wouldn't condemn, in the
Potash Company's mind, as much possible acreage as it would if
I drilled another location,

Q That's based cn the fact that you contend that the

26
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potash underlyiny the Well 4-A is already condemned, is that

what you mean?

A I don't know that it's condemned, but we do have a
well sunk to 1539 feet at that po'nt with casing in it.

Q Was this geophysical informaticon that is set forth
on your Exhibit No. 1 assembled under your direction?

A That is trus,

Q Could you enlighten me as to whether it is possible,
in your opinion, that there may be another structure similar
to the structure that you show there golng off to the north?

I notice the contour lines at the top of that exhibit indicate
a bending outward. Would that indicate the possibility that

there might be another structure up north?

a Well --

Q Do you have any information about that?

A I don't bave any informaticn with me like that, dbut
that -could indicate s number of thinas. Tt could indicate 2

saddling across here, a saddling effect, or there could be
another -- it could indicate & number of things. I wouldn't
speculate on it,

G It might he pcssible that there is another structure
up there connected with this cne through that saddle, is that
true?

A I wouldn®t speculate cn it, I don’t have the

]




information with me.

] Do you have any information as to what might occur

to the west, that is on the left side of that exhibit?

S FK EE TH W WSl WR W W s

A I'm noet at libsrty --

T —

Q I ask you a similar question about that.

A -- to help you. I'm not at liberty to classify
geophysical information whichx is a sccurity thing with Pan
American, other *>in what is before me.

Q You .:w.3;tified that the dots appearing in Sections

17 and 20 on your Exhibit No. 2 were producing wells in the

Barber Pool. Did I understand you correctly on that? No,

.
E R Y

excuse me, that's on Exhibit No, 1. It's on the underlay of
P Exhikit No. 1.

a Yes, that's what I said.
o Q Is that true of all the wells there, all the dots?
Are they all producing wells?

A Well, at the time we made this map we thought they
ware all producing, buat I think that maybe there's one or two
abandoned sgince then; I don‘t know.

Q How lcong ago was the map made?

A Oh, we made it back some time ago, I don't know the
exact date. Two or three menths ago, I suppose.

0 Two or thres months ago?

, A Yes.
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Q Sometime since the 1lst of January, 1964, would you
say?
A Well, I don't remember the date exactly, but it was
two or three months ago.
MR. BLACKMAN: That's all.
REDIRECT EXAMINATION

BY MR. MALONE:

Q This base map, Mr. Jacks, is an enlargement of the
map that's maintained in the company for company records, the
basge ﬁap of which might have been prepared quite some time ago,
might it not?

A That is true.

Q You have available here a witness who will testify
as to the wells in the Barber Pool and what they are produc-
ing and how many of them are producing, do you not?

A Yaa, gir T dc

v .

MR. MALONE: That's all.

RECROSS EXAMINATION

BY MR. PORTER:

Q Mr, Jacks, do you know whether or not the shallow
wells here in the Barber Pool existed prior to the issuance
of R-111-a7?

A Sir. what is R-111-Aa7?

Q That is the Commission Order which establishes the




regulaticns for drilling in the Oil-Potash Areas, which was

issued somewhere around 1951. In other words, how old is this
Pool?

MR. MALONE: We have another witness who will testi-
fy as to that.

GOVERNOR CAMPRELL: Can the parties stipulate as
to the approximate range of depth of the potash deposits at
this time so that we can view this testimony in that light?

MR. BLACKMAN: Yes, sir, the potash deposits in this
area, the Southeast Quarter of Section 17, are on the average
700 feet below the surface.

GOVERNOR CAMPBELL: The top of the deposits is 700
feet below the surface, approximately, average?

MR, BLACKMAN: BApproximately, yes, the deposit it-
self.

GOVERNOR CRMPBELL: What is the approximate average
thickness of the deposit in this area?

MR, BLACKMAN: In one minute I will give that to
you exactly. It's 4,13 feet.

GOVERNOR CAMPBELL: Thank you.

MR, MALONE: That's all, Mr. Jacks.

MR. PORTER: Does anyone hive a question? Mr,

Nutter has a questiaon,
MR. MALONE: 1'm sorry.
BY MR, NUTTER:

0 You stated that your egtimate of productive acreags
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in the Devonian would be 1825 acres, and that was at a subsgea
depth of minus 10,350, was it?

A Yes, sir.

Q Minus 10,350 closure on the seismic map?

A Yes.

Q What would be the subsea depth of the Strawn there?

A Let's sce, 1'll make an estimate. Oh, about a minus
8200, roughly.

Q And the Morrow?

a It would be in between there abkout 1,000 feet, about
minus ninety-two, let's say.

Q Some mention was made of the fact that the notice
of the intention to drill was to the Mississippian, but if
the Mississippiar indicated you should, then you would decide
whether to go on to the Devonian. By the time you would have
reached the Mississippian, you would already have drilled and
penetrated through the Strawn and Morrow both, is tbhat correct?

A Yes, that's correct.

Q would they have been tested by that time?

A They would hiave been, in all possibility.

MR, NUTTER: Thank you. I believe that's all.
GOVERNOR CAMPBELL: Mr. Malone, did you have another

witness who will testify in more detail as to the length of the

various strings of pipe on this well?
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MR. MALONE: On the proposed well and the barber
Well, also.

GOVERNOR CAMPBELL: Another witness will testify?

MR. MALONE: Yes, another witness, Mr. Rodgers. If
the Commission is anxious to hear that testimony, I'll put
him on next.

GOVERNOR CAMPBELL: No. no.

MR. PORTER: If no further questions, the witness
may be excused.

(Witness excused.)
MR. PORTER: Call your next witness.
MR, MALONE:; Mr. Clements, pleasea.
* % *x
EDWARD D. CLEMENTS

called as a witness. having been first duly sworn on oath,

testified as follows:

DIRECT SXAMINATION

BY MR. MALONE:

Q Will yeou state your nams, please?
A Edward D. Clements.

0 Where do you live, Mr. Clements?
A Leibbock, Texas.

Q What is your address?

B 38156 27tu.
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-- Q What is your age?
a Forty-four.
0 By whom are you employed?
A Pan American Petroleum Corporation.
Q In what cepacity?
A I'm Senior Geoleogist in Exploration.
Q For Pow long have you been employed by Pan American?
A  Over sixteen years.
Q Will you state the education above the high school
level which you received?
A My graduate degree in Geological Engineering from
the University of Oklahoma, 1948,
Q Have you heretofors testified before this Commission
as an expert?
A No, sir.
Q During the, I believe you said sixteen years that you
have hean with Pan American, what positions have you held?
A I've held the position of geological scout, juniox
geologist, intermediate geclogist, geclogist, assistant area
; geclogist, area gsolcglst, and now senior geologist.
Q In what areas have you worked?
A North Central Texas, Kansas, West Texas, Eastern

New Mexico.

!

-

MR. MALONE: Are the witness® qualificaiio

2 mmman
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to the Commission?
MR. PORTER: Yes, sir.
Q (By Mr. Malone) Mr. Clements, have you conducted
certain studies and certain activitics on kehalf of pan
American in connection with the proposed Pan American State

"CS" wWell?

o
144

T Taww~
- TRCANTL o

Q I invite your attention to a topographical map which
has been identified as Pan American's Exhibit 3, and before
asking you to step to the board and explain that, I would ask
whether or not it is correct that your activities in connec-
tion with the proposed well have related primarily to the
underground water that's available in the area?

A It has.

Q Will you step to the board and state briefly to the
Commission what is shown on Pan American's Exhibit 37

A This is the Clayton Basin Quadrangle - 0il City
ouadrangle of the U.S.G.S. topographical map. It shows the
topography, and 1L nave taken the 1Liberily to take from the
ground water paper 3 the subcrop limits of the Rustler forma-
tion which we consider as an aquifer in this area. It is be-
tween the two purple lines to ths 1eft of your map.

0 Do I understand that the ontcropping of the Rustler

is between the twe purple brcken lires on the west side of the



map?

A Yeg, sir. This is from Ground kater Report 3, The
Geology and Ground water Resourée of Eddy County, by Mr. and
Mrs. Jones.

Q Is this the recharge area for the ground water that
exists in the vicinity of the prcposed well?

§: It is.

Q Have you shown by green dots with the purple circle
around them the location of other water wells in that areav?

A This is water wells that I obtained water samples,
or under my direction water samples were obtained, and from
this ar=a, to get some feeling of the ground water that is
in this area of the Barber Area under discussion.

Q You are personally familiar with surface conditions
in the area in the vicinity of tke proposed well?

A Yes, sir, I am.

Q Describe generally thc curface aof the ground as it
exists there and is portrayed by this topographical map?

A The topographical map shows that the Clayton Basin
is in subsidence or an area of subsidence, We have a large
nunber of depressions and sc forth; actually, subsea-wise the
lake to the west of the potash mines is about our lowest sub-~
sea level through here, but in gencral this is a Basin which

is limited to the north hy a ridge of Triassic on the north
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north of this "CS" proposed test.

Q Was that well drilled for the purpose of determining
the availability of water to drill the well if the permit was
issued, and to obtain information for this hearing?

A It was.

] On what fatoc was that well spudded?

A April the 3rd.

Q Who was the drilling contractor?

A Abbott Brothers of Hobbs.

Q What kind of equipment was used?

A Cable tool.

Q Did you actually analyze samples from that well and
werea you present at the time most of the drilling was going on?

A Yes, sir.

Q Were water samples caught at various depths and analyzed?

A They were.

Q Have you nversved & log of the well which was so drilled?

A Yes, sir.

Q I invite your attention to Pan American's Exhibit 4
which has been placed on the exhibit board, and ask you to state
whether or not that is the Loy which you prepared.

A  This is the log.

Q I'm not sure whether I agked

which this well wasg drilled.
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A 294 feet,

Q Will you step to the board and describe to the Commizsion
the formations that you cut and the water that was encountered or
otherwise indicated in that well?

A Yes, sir. I wouid like to sxplain some of these symbols,
Mr. Malone. I think it would be helpful.

Q Go ahead, it's your exhibit and you explain it.

A The color log on the left is my sample log through the
formations;where I have the numbers, depth numbers down the center
of the column, I obtained cable tool samples from those depths.

I used limestone or caliche as the Lklue color; red shale is red;
sandstone is yellow; anhydrite is purple; the diagonal dashes is
gypsum beds and the ultramarine blue is dolomite beds. The combi-
nation of these, like it would be a sandy shale, would be the
yellow over the red.

I thought I would explain this before I started because
this is not orly a compinzticn of my sampie interpretation &nd
what we did, I took the liberty to put the sample log on an
electric loy that I ran after getting to the total depth of
294 feet,

Thig is the description on an inductlon log that was
run at completion of the drilling of tris water well. The blue
line is where I took water sampleg on the way down, To explain

the formaticn from the Rusbisr outcrep abevae the red marker
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which I've called the Rustler formation, it topped in this well
at 58 feet. Above would be our aquifer area or Triassic over-

burden from the east.

Q In drilling this well, at what depth did you first en-~
counter water?

A I first enccuntered water at the depth of 60 to 65 feet.

Q What, if you know, was the quantity that you encountered
there?

A The water, we couldn't bail the water and of course our
driller estimated somewhere greater than 60 to 90 barrels a minute.
We could not get a draﬁdown on this well.

Q Was this in barrels per minute or gallons per minute?

A Gallons per minute, excuse me,

0 Was that water tested as to its potability?

A Yes, it was.

Q What was the infermation on that test? 1s tnat shown on

th

©

exhibit?
A The chleoride content and the sulphate content is shown.
Q Will you e=tate whether oxr not that is considered to be
good potable wat=ar?

A That is g cd potaple water of the area which is under
4,000 parts per millilorn total solids,

0 Will you desoripe the drilling which continued to the

rext encountaering of water?




- 40

- A Tha next, actcally, aftsr wa got about 85 feet, catching
% samples, why, we drilled dry till about 105 feet. We started
5 o getting another water flow or csming into the well bore, and I
attempted to set the first case string at 124 feet.
h Q Were you successfnl in shutting off water with it?

A No, sir, we could net shut this water off by normal
driller's means and sc we sampled the water from this area and
this, what I've marked is the water sample 2 at 125 feet,

Q Was it likewise what would be considered potable water
of the area?

A Yes, sir. It is weli within the same water.

Q Do you knovw at what depth below the surface the water

stood after you enccuntered this?

v a A The water still had a tendency to rise to this 45 to
7 50 feet.

s Q Continue, thzn, in relation to water encountered below
‘ thefe.

; A Ultimately ws wexe *:iyirg +o determine what type of
section this was, and we had alrewndy tound quite a bit of water
: at 185; we still could not st & drawdown and I tried once more
at 180 to shut off this waiar, which was unsuccessful. I took
another water sample at 18T,
aQ Did yvou find the conrditicn of that water to be potable?

—

A Yeg, eir, it ig potable walay,
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Q Then what 4id you do Dbelow the 1857

A The 185, in drilling our bail test, I noticed the water
was getting, the mud in the drilling fluid was getting salty at
about 255 feet. I took a bottom water sample and this is a
salt water.

Q What was the solid content of that sample?

A Chlorides over 80,000 parts per million.

Q what, if you know, was the quantity of water that you
there encountered?

A We had no way of telling,because we couldn't get a draw-
down or couldn't shut off this water, the quantity of it.

Q Will you state whether or not on the basis of your
knowledge of the geology cf the area there is a salt water
deposit generally at the base of the Rustler?

A Generally at the base cof the Rustler. Now my work on
this well, we are still, as 7 nots on my log -- estimated the
tcp of the Salzdz or bhace ~f the Rustler at 408 feet, and recall
that we stopped at 294 feet, I felt like I was in the -- locally
called the brine aguifsr, and I siw no reason to drill this from
294 down to 408 with my knowledge in the srea it is predominantly
shales with thin gyp stringers and probably not carrying much
water.

Q Would you state whether or not it's your opinion that all

cuntered from that depth to the top of the Salsda would

I P T S T N T O T R I A TR )
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be salt water?

A In my opinicen it would be all salt water.
Q Were Pan American‘s Exribite 3 and 4 prepared by you
or under your direction?

A Yes, sir.,

of them that ycu would like to explain to the Commission?

A I would like tc exp'ain & little bit. This was borns
out -- normally we do not on cable tcol holes run logs in them.
My specialty being log analysis, we did run electric logs in
this hole to help clarify this cable tool, or these samples that
we found going down. This is an induction electric log with a
gamma ray imposad on it, which I ran & gamma formation densitj
log in this well, also.

This clearly stipuiates +“he water zones, or if you are
familiar with logging the cornductivity curve, low conductivity
is fresh water; and my salt water srcountered in this well at
actually 235 by my conductivitiy icg gives me an interval of frash
water, low conductivity fluids, and thern my high conductivity
fluids. I just offer rrat.

Q Will you state whether or rnot,on the basis of your in-

terpretation of this Lleg inicrmaticn, water deposits were en-

counterad at the placss whnich yo: have indicated on this Exhibit 47

A ‘hey were,
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Q With reference to the general character of the aquifex
there, is this a solution cavernous area or is it a uniform area
in which water is found in the Rustler?

A This is a solution cavernous area because my interpre-
tation in that,we have a very few sands which normally we call
water sands through here; therefore, this water is found in these
solution caverns of the gyp,anhydrite and dolomite. We do have
some dolomite stringers and breaking, if I had to break the
Rustler,why, I would call it three zones in the Rustlar, as 1
say on this log, predominantly scolution gas.

Q Your legend shows that you encountered substantial
quantities of gypsum in this well, is that correct?

A That is correct.

Q Could you escimate the total number of feet of gypsum
that you might have encountered?

A I haven't, Mr. Malone.

Q It's the cross-hatched purple area?

A It's the cross-hatched purple, and possibly fifty per-
cent of the formation from 58 feet to 23% contains gyp beds.

MR. MALONE: We cffer in evidence Pan American'e
Exhibits 3 and 4.

MR. PORTER: Any objection to the admission of these
exhibits?

MR . BLACKMAN: No objection.
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MR, PORTER: They will be admitted.
(Whereupon, Applicant's Exhibits
Nos. 3 and 4 received in evi-
dence.)

MR, PORTER: Does anyone have any questions? Mr,

Blackman,
MR, BLACKMAN: Yes,
CROSS EXAMINATION

BY MR, BLACKMAN:

Q I might ask Mr. Clements what data you used to estimate
the top of the salt at 408 feet?
A In the Well No. 4-7, salt was encountered, it was from
that well. There's a well to the east, directly east, a P.C.A,
core hole; I believe they encountered salt at 380, and it was 420
to the east of us, That is my estimation.
MR, BLACKMAN: That's all.
MR. PORTER: Does anyone else have a question? The
witness may be excused.
{Witness excused.)

MR. MALONE: Mr., Livingstone, will you take the stand,

please? By way of a preliminary statement to the Commission, so far
as this witness is concerned,; perhaps a more orderly order of pre-~
sentation mght have been to put another witness on before him,

but the next to the last exhibit which has been posted on the board,
which I believe is Pan American’s 9, the schematic cross section

of the well and casing program, will be introduced by the next
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succeeding witness and shows that a product known as Casing=-Cote
is proposed to be used. This witness, Mr. Livingstone, is an
employee of Halliburton Oil Well Cementing Company. He is
appearing here under subpoena. He is not involved in this contro-
versy and he does business with both parties to it, and he doesn't
want to make anybody mad.

MR, PORTER; Does this include the Commiasion?

MR. LIVINGSTONE: Yes, sir.

MR, MALONE: He is here for the purpose of explaining
the product Casing-Cote, which has recently baen introducad in
the industry.

J. B. LIVINGSTONE

called as & witness, having keen first duly sworn on oath, was
examined and testified as follows:

DIRECT EXAMINATION

BY MR. MALONE:

Q Will you state your name?

A J. B. Livingstone.

Q By whom are you employed, Mr. Livingstone?
A Halliburton Company.

Q Where do vou live?

A 3109 39th Street in Lubbock, Texas,

Q What is your position with Halliburton?

A I'm pivision Engiaeer for the Lubbock Division.
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Q How long have you been employed by Halliburton?

A Approximately eighteen years.

Q Bow long have you been in the Lubbock oiffice of
Halliburton?

A Approximately eleven and one-half years.

Q Does that office have jurisdiction over Southeasgstern
New Mexico for Halliburton?

a Yes, eir.

Q Have you had experience with cementing jobs, casing
programs and the like in Southeastern New Mexico during that
period?

A I have, yes, sir.

Q Have you also operated in other areas of the Permian
Basin?

A Yes, sirx, I have.

Q What was your professional education?

A 1 Liave & B. 5., 3a8grce in Math 2nd Chemiatry from Wofford

College located at Spartanburg, South Carolina.
MR, MALONE: Are the qualifications of the witness as
an expert in oil well cementing acceptable to the Commission?
MR. PORTER: Yes, sir, they are,
Q (By Mz, Malone) Doss Halliburten have a process which
is known to the trade as Casging-Ccte?

A Yes, we dcC.
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Q Is that a new process that's comparatively recently been

developed for the use in cementing of wells?

A Yes, it is relatively new.

Q How long ago was it first released to the trade?
A Approximately one year agoo

Q Have you had experience in the cementing of wells

through the use of this Casing-Cote process?

A Yes, Sire.

Q Have you had that experience in Southeastern New Mexico

as well as other places?

A 1 have, yes, Sir.

Q Will you now describe to the Commission the general
nature of this processj and if you have available a sample we
will identify that and use it.

A Yes,sir, I have & sample.

(Whereupon, Applicant's Exhibit

No., 5 marked for 1dentification.)

Q Do you have available a photograph of this sample
which has now been identified as Pan American's Exhibit S that
we could hand to the Commission to be looking at?

A Yes, sir, I have one in this article.

Q what is the purpose of the process XKnown as Casing-

Cote to which you have referred?

GOVERNOR CAMPBELL: Do you wigh to see & picture of
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Q (By Mr. Malona) Would you describe the process and
the purpose for which it was dasigned?

A The purpose of this material that we call Casing-Cota,
and that's spelled C-a-g-i-n-g dash C-~o-t-e, which is our téad-
name for this product ~- The purpose of the product is to in~-
crease the bonding between the cement and the casing surface,
which gives the cement & grsztar zdhesion to the casing surface.

It consists of a plastic which is one of the family of
apoxies and coarse sand. The plastic material is applied to the
pipe bufore it sets, and the sand is applied to the plastic cover-
ing, and when the plastic sets, it cements or it adheres the
sand grains to the casing surface.

o] Is the casing then run and thée normal cementing operation
performed?

A Yes. When this material has been applied to the casing,
it is allowed to set and then the casing is run in the well in
the normal manner, and cementing operations are also periormed in
the normal manner.

Q I notice that on Applicant's Exhibit 5, your sample,
that & portion of it is black and a portion of it is natural
plpe color., Will you expiain that?

A This sample 1s a representation of the material applied
to & small pleace of pipe. The three surfaces reprssented »n this

particular sample represent the coating that is normally received



X represants a sec

the steel rills, which 18 the dark end.

The

and the and that

ccmpleted casing-Cote applicition.

g from this is the ponding is jncreased

or the affectivsnees of the ponding 18 increased tremandouely

ough surface.

iburton performad tests to determine the rela-

£ the pond between the cement and

compared to the strength of a bond petween the

eater 1is the strength of the pond that results

- on the casing from
g ' area in the cente
~
Co plasted to youghen the surface.
3
. grains attached to it is the
v what 1is obtaine
b ¢ “" 2 '
i e
e py the use of this T
o
e Q BHas Hall
13 tive increase in the strength ©
151
' the casing-Cote as
)
" cement and ordinary casing?
&
1 A Yes, VWe have .
3] Q How much gY
¢}
from the use of Casing—Cote?
e A Our tests

gented in pounds P

in the pressure re

times,

gurface.
Q

Will you

cote the 1ikel

£rom a cement job
A yes, this
Q

compaxring the C&

ihood of obtainin

For what purpose,

indicate that the bonding strength repre-

ar SQUAare inci prassure, we have an increase

quired O preak the pond of from four te five

sing~Coted gyrface tO the regular received

state whether or not through the use of casing-

g & uniform pond to the casing

1g algso increased?

is truiee.

1 £ you Know. has the casing-Cote which




-

ey el W¢ N WE 9B 40 wm S 0 AN

-

50

you have applied in New Msxico keen used by operators?

A The purpcese for which this material has been used is to
aid in the prevention »f the migration of fluids such as water,
oll, or gas from one horizen or zone to zncther in the well
bore.

Q Is Halliburton now seiling this product internationally?

A Yes, sir.

Q And recommsnds it for use in appropriate cases?#

A This is true.

Q Have you persconally had an opportunity to examine the
proposed casing and cement program in the Pan American well
which is portrayed on Pan American's Exhibit 9, which will be
introduced by the next witness?

A I have.

Q Do you have anry reccmmerndations or suggestions as to
any way in which that cculd be improved?

A 1 do not., It 1s an excellant program, in my opinion.

MR, MALONE: That's ali.

MR, PORTER: Doegs anycwms have a gqusstion?

MR. BLACKMaN: 1 would like t< ask & question, please,
CROSS EXAMINATION

BY MR, BLACKMAN:

Q Mr. Livingstcne, it Casing-Core is applied to a casing,

and while the casing is beina run inte +the well the Casing-Cote
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ijs scraped against t+he side and scraped off, yYou would have the
same approximate coating 3s Yyou received when you receivad the
casing from the mill, would you nct?

A If the casing-Cote were gcxaped off. this is true.
Q That's what 1 said, if the casing-Cote was gcraped off
you would bpe back to the original aituation, right?

A Yes.

Q Also, if the casing-Cote, when it is in the well, 18
covered with drilling moud which 18 not properly removed, the
cement will pot bond tO it, is that not correct?

A If the mud is not properly removed, it will not pond
to it as well.
MR. BLACKMAN: Thank you.
MR. PORTER: Anyone alce have a qpestion? My. Malone,
did you have anything farcher?
MR. MALONE3: One further guestion.

REDIRECT EXAMINAT 1ON

BY MR, IAALONE 3

BY MR, S

Q Have you, 1™ your expeIienCce with this product; exper-
jenced any difficulty yith the Cas;ng»Cota’being gscraped off of
the casing when it's beling yun?

A yes, W& hEvVE.
Q Has this in you¥x cpinict serionsly arfected the ugeful-

ness of the Casing-Cote fcr The pIpres for which it was used?
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o, sir, wa have no evidence to that effact.
MR. MALONE: That's all.

M, PORTER: Any further questions? The witness nay be

(Witness excused.)

MR. MALONE: We offer in evidence Pan Amsrican's Bxhibit

MR. BLACKMAN: XNo °bj ection,
MR. PORTER: The exhibit will be admitted.

(Whereupon, Applicant's Bxhibit
No. 5 received in evidence.)

MR. MALOMB¢ Mr. Rodgers, will you take the stand?

JAMES T. RODGERS

called as a witness, having been first duly sworn, was examined

and testified as follows:

DIRECT EXAMINATION

B MR, MALONE»

> 0 > O ¥ 0O

©

Will vyou state your name to the Commission?
Jamas T. Rodgers.

Where do you live, Mr. Rodgers?

Lubbock, Texas.

By whom ara you employed?

Pan American Petrxoleum Corporation.

What ip your present capacity with Pan American?
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A petrolsum Engineer, ganiox Grade.

Q Have you tad occasion to restify before the New Mexico
commission en priorxr occasions?

A Yes, sir, i have.

Q And you have regtified as an expert petroleunm Engineer?

A Yes, 8ir.

MR. PORTER: Mr. rRodgess! qualifications are acceptable.

Q (By Mr. Malone) I assume that your present current
responsibilities with Pan American are in the reservoir engineer-
ing field, Hr. Rodgers?

A Yes, sir, they are.

Q Have you had experience in wall completion, as wall?

A Yes, 8ir, I have.

Q Have you had occasion, in preparation £or this hearing,
to make a study of the Barber-Yates 0il Pool and the wells which
are located in that pool?

A Yes, sir, I have.

Q I invite yocur attention and the commission's attention
to Pan American's Exhibit No. 7, which is nov being distributed,
and ask you to gtats what that exniblt portrays.

A Exhibit 7 is & pase map of the Barber area showing the
wells that have peen completed in that particular area.

o ¥Aw are the wells that are now producing in the area

indicated?
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The current prcducsere are irdicated by the red circles.
And how many curreant prcducers are there?
There are nine wells cuxrsantly on production.

Do you know from the allowable schedules what the allow-

able situation with raference to thocse wells currently i8?

A

Yes, sir, I do. Actually these rine wells have assigned

to them only seven well units for the purpose of allowables. You

will note in Section 20 slightly north to the center of the section

there are four wells drilled on close spacing.

Two each of these

four wells share in allowable as a one-well spacing unit.

Q From what depth are the welle in this pool producing?

A These wells are prcducing from approximately fifteen,
1600 feet.

Q What date, if you know, was the Barber 4-A Well completed?

A The Barber 4~A was completed in July of 1942,

Q Do you have immediately avaiiable the other completion
dataa? Are thaeay in that same range?

3 To my knowledge they’ce {n trat came range, I do not

have them listed here,

time,

Q

Actualiy #omé of them were before that

Do you know what the cumulative preduction of the wells

in the Barbar Pocl bo date =g Dhearn?

A

19564, wa

The total fisld production ss of the lst of February,

s L,142,007 Lbarrale,
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- Q Do you know what the cumulitive production of the Barber

4-A isg?

A The records that I have available to me on that well make

-1
-4

igcult +to arrive at cumulative con it. I have a cumulative

4 4
o\

o since January lst of 19256 through the lst of February, 1964.
puring that period of time, 1t rqcavered 12,081 barrels of oil.
h : o Prior to 1-1-56 I have only & tatal field cumulative and not a
L | per well.
Ty Q At what rate is the Barber 4-A producing currently?

A The latest producticn I have on the Bacber 4-A is for

e the month of FPebruary, 19264, durirg which time it produced 299
|24

ts

barrels of oil, slightly in excess ¢f 10 barrels a day.

f¥ Q Have you made a gstudy to determine the recoverable oil

" remaining in place in the Barrer-yates Pocl and the period of time
that production can be expected tc continue before the aconomic
limits are -eached?

e A Yeg, sir, uvtilizirg the highest prcduction performance,

I have made such a stady.

Q Is the study *trat yoo Lave rade portrayed by Pan

American's Exhibit 87

A Yas, sir, it is.

Q Will you tell the Cownmission what Exhibit & shows and
the conclusions that yoo drew from 1t?

E A gxhikit 8 13 & staniard proiuvction decline curve for the
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total Barher-vates 011 Pccl plctted on semi lcgarythmic paper
48 & function of time. Shiwn cn the exhibit are the monthly
Pool oil production for the years 1962 and 1963 and prior to
that time hack to January lst af 1956, The menthly average for
each year is shown as a triangls,

Q On the basis cf the informaticn which you have plotted
and yecur extranolation ~¢ v, what zre ths Iemaining reserves of
this pool?

A Based on extrapclation ¢t the established decline rate

of the pool at constant percentage, the remaining total field

- recoverable oil reserves as of the lst of February, 1964, are

306,000 barrels.

Q Over what pericd of time will those reserves be Produced,
in your opinion, befcre +he eccremic limit of production is reached?

A Approximately twenty years,

Q With referance tc the judgment facter in your selection
of the points from which to extrapolate, woulgd You state whether
Or not the informaticn shcown cr trat exhibit would be subject to
an even later date of abanricnmar+?

A Yes, sir. If you wiii netice 1rn the year 1963, and par-
ticularly during the ja+ter part c¢f the year, there has keen an
appreciable decreacse in preductinr Frem thig pool; amounting to
Some six, 700 barrel a morth irsrease. Tre information availahie

to me does not permit ms 4o state wky tris has increased.
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Hewever, otilizing rnermal engineering approaches, it
would be perfectly reascnable tc raise this decline or predicted
decline rate line up to & value scmewhat higher than where I
have., 1I've taken off in 1964 here at roughly 2600 barrels a
month, I could have raised the Line up another seven, 800,000
barrels a month, which conceivably could increase the estimated
life about three to fcur years.

o teok to be a conservative approach
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to that problem?

A Yesg, sir, I 4did.

Q Was it possibls for you to extrapolate a curve on the
Barber 4-A Unit that wc:ld mean anything?

A No, sir, it was not.

Q What is the reason it was not?

A This well is produced intce a battery with other wells,
and of course, producticzn ig reported on a per well basis; but
the information available tc us was not sufficient for us to
actually analyze this waell by itself. We are not or did not
have any well test available ¢n this well to us; consequently,
we didn't feel it could be handled,

Q Do I understana that your testimony as to 1984 as a
cut-off date for producticn in this pocl applies to the average
well in the pool?

A Yas, sir. In plottinrg a decliine curve on a total fleld,
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then you normally sssume +vwa+ the curve represents what you would
call an averags well within the field. ©Some walls will last
longeyr, some sherter.

Q With reerence to the Barber 4-A, will you state whethex
or not its recent preducticn record has indicated that it is or
is not an average well in the pcel?

A The Barber 4~A is approxiicately an average well in the
pool. It has shown some increases in the last few months after
having been shut in for a few months. AsS I stated, in Februiary
jt was up to 10 barrels a day C¥ roughly 300 barrels a month.

The March, 1964 proration schedule has listed the allow-
able for this well as 20 barrels a day. prior to that time the
well had been exempted again, I do not know for sure the reason
for this, although I do know the well had bean shut in for some
time until about & year agc when it was placed pack on production.

Based on its allowable of 20 barrels a day, which is
approximatelLy onw-seventh c¢f the total pool allowable, and its
favorable producticn characteristics in the last six months, 1t
appears to be an average wello

Q Do 1 understand it is your opinion that it will Dbe
producing antil approximately 19847

A Yas, sir.

Q Have you rade a study of the Oil Conservation commission

records and other evidarce availabie to you as Lo the completion
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of that Barber 4-A and the casing program that was used in it?

A Yes, s8ir, I have.

Q Will you describe that tc the Commission?

A In drilling the Barber 4-A, 12-1/2 inch case string
was set at 109 feet to shut off water entry into the well bore.
This string was later pulled. The surface pips as such is 8-5/8ths
inch casing set at 437 fest and cemented with 50 sacks cof cement.
After setting the surface pipe the reports indicated that the
well was drilled out with an 8=inch hole gsize to a depth of
1478 feeat.

At this point, 7-inch casing wvas set and cemented
with 50 sacks of cement, After cementing this string, the pro-
duction string, the well was drilled out to 1539 fest and com-
pleted in the open hole interval from 1478 to 15395,

Q What does this information indicate the condition of
the well or the hole and casing is opposite the 700-foot leavel
at which mining ic occouwrying by Potash Company of America?

A Using the annular area betwean the 8-inch hole and the
7-~inch oil productiocn string, and the velume of this annular
space and the reported cement cf 50 sacks, the calculated csment
in the oil string 1is 800 feet from the surface, This would indi-
cate that there is rot cement in the annular space at the ctated
depth of the potash mine.

Q As you know, Mr. Rodgers, it 3¢
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commission SO authorizes bPan Amer ican, to drill the requested
»cs* Well at a location within & circle of 100-foot radius
around the Barber 4.2 Well. What if any precaution does Pan
American contemplats raking to be csrtain that it will not inter-
cept or damage that weill in BLY way?

A We will contact the operator, Barber Oil Company., and
gsecure from them with theix permissicn available racords on
this well, and after reviewing those records, deternmine what
steps should be taken to assure that we will not endanger that
wall nor will we drill at a close distance to that well.

Q 1£f it should be found necessary to do so in order to
protect the well, is Pan American prepared to run @ directional
survey in the well, with the opcrator‘s consent?

A Wwith the op.rator's ceonzent, We would be prcparod to
run * directional curvey Ln that wall and determine the actual
gubsurface 1ocaticn of +he wall DOT&.

Q Are you famitiar with the proposed casing and cement
prograin of the Pan american *CS® Well Nuo 17

A ves, sir, 1 am.

Q I invite your «tiention to Pan American's Exhibit 9
which has been pLaced on Lne sxnibib bowrrd, and 1is now Teing
distributad, and agic you LC ~rep tc the pcaxrd and explain to
the Comuission in soma detail the rATIEY 1N which it is proposed

+0 case and cenent £ihis weli, Lf tha commission permits pan
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American to drill .it.
A Our propcsed programr for this well includes a four
casing string programs The surface pipe to be 20-inch diameter
94 pound per foot API grade H-40 casing to be set at 400 feet and
cenented with Neat cemert circulated to the surface as required

11
-

e 1N
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The second stringy which we referred to as the salt pro-
tection string or the first intermediate string is proposed to
be 13-3/8ths 0.D., 54.5 pound API grade J-55 casing set at 1400
feet, again cemented with ths required volumes sufficient to
circulate, using a salt saturated cne parcent calcium chloride,
750 F.A. cement.

The second intermediate strinyg or the 4,000 foot inter-
mediate is proposed to he 9-5/8ths inch 0.D. gradiated 36 to 40
pound per foot API arade J=55 casing set at 4,000 feet, and circu-
lated with cement using 5C0-50 Pcezmux Incor. and 100 sacks of Neat
cement on the boliuw,

The oil stri-s or prcduction string is to be 5-1/2 inch
17 to 20 pound per fost API grade J-55 and N-B80, set at total
depth and cemented with sufficient Trinity Inferno Slow-Set cemsnt
calculated to give a £ill in the annular space to at least 600 fset
above the top of the righest pescible pay formation.

Q Will you refsr to the areas in which it is proposed to

use the Casing-Cote?
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A The Casing-Cote is shown by the hashed marks a3 defined
in the legend, and will be applied or is proposed to be applied
on the salt protection string from a depth of 400 feet to 1400
feet, which includes the full exposed portion of that string and
encompasses the State Mining depth.

In addition, a 200-fcoct section of Casing-Cote is pro-
posed to be applied oini the 5-1/2Z inch production string above
the highest perforations.

Q How is the location of those two applications of Casing-
Cote selected, what ics it designed tc¢ do?

A We selescted these locations to assure good bonding on
the salt protection string in the vicinity of the mine, and to
improve bonding and strength characteristics of the cementing
job abovs the producing formation.

Q Would that alsc prevent thae passage of fluids through
that area?

A It would imp:ove the prebability of any fluids passing
through the area, yes.

Q I ses at the top wup c¢n the Christmas trse scnotllllg il
is designated "Pressure Relief Valve.® What is that?

A This is a safety feature that we have designed for this
well.

Q Was this designed for this particular well?

A Yes, sir, it was,
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you have left?

A Yes, sir, it would.

Q And that is the purpose of the uncemented interval below
4,000 fest:?

A That's right.

Q Will you state whether or not, as a result of the arbi-
tration session that was held, substantial changes were made in

the casing program of this well, in an effort to reassure Potash

Company of America?

A Yes, sir, they were,

Q Can you give an estimate of the approximate additional
cost that Pan American is incurring on that basis for casing and
Casing-Cote?

A Our bona fide or amended casing program as shown on this
exhibit cost approximately $5,000.00 more than that originally
proposed.

Q How does the protection that will be available in this
well at the 700-foot level compare to the protection that now
exists in the barber 4-A at the 700-foot level opposite the mining
horizon?

A Essentially, there's no comparison. We have here four
strings of casing and a string of production tubing between the
produced wall fluids and the outside well bore. Twc of these

strings have full annular vclumes of cement in addition to the
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Casing-«Cote, and the *rira etying iz vinted through pressure
relief, The Barbher 4-A Well ras no cament cppcsite the well
bore at that depth ari the anrular space is cpen.

Q Is there ary+hing £orther in connsction with that ex-
nilil fuet you wosld Lika w0 sxplsic 1o the Commission?

a Mo, sir,

Q I invite your atternticn then to Pan American's Exhibit
10 and ask you to state what it is.

A Pan Aperican®s Exhikit 10 1s again a schematic diagram
of the well bcre in the preoposed State *CS"™ No. 1. The previous
exhibit is net to scale due %o the detail that we felt was
necessary to show ¢cn it ard attemp+ts to draw it to scale would
make it tco large o tanile convsniently., This exhibit is a
simple schigra&itic of tie cading progreaw drawan to & vertical scale
of one inctl. equals 400 faet, ard it shows the relative depth of
tne Qapproximnrte risins srex ~f 703 fast to the total depth of

the wall,

G WLill you teaun2 very otaly, pieuse? Have you made &

study to detegming e styangs* of the casging, the shear strength

of the casing at ths lavel cppesivz the potash mine or 700 feet?
n Yes, siv,
MR, PORTER: [tay L [~ a2vy gt v mrirote?

(Wrnereacor, = dizcassion

O

r¥ the record was held.)

0 (iy Mro Mal.:2) vyoo gey t¥at ycu have made & study to
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catermine the shear :trangth of the casing and ceament at the
700-foot level in ths prepesed well?

A Yes, sir, 1 Lave.

Q What strength do you £ind?

A The streangth of the comkination casing string, four
casing string at 400 fest is 1,951,000 pounds. I actually said
the combinaticn four string prcgram, that's really just three
strings. It does not inclcde the strength of the 5-1/2 inch
since it is not cementad at that depth. We included the bonded
or bound-together portion. They have a tntal horizontal shear
of 1,950,000 pounds.

Q Per square inch?

A No, that's pounds of force for shear.

Q You heard the testimony of Mr, Jac... as to the areal
extent of the potential prosducing area in the Strawn, Morrow
and Devonian Pools which he anticipated might exist in the event
that a producing wsll is completed here, Have you made & study
to determine, on the basis of reservoir information available in
compAarable pools, the quantity of cil or gas which in your opinion
might reasonably expect tc be sncountered in those reservoirs
in the evaeant the well doogs produce?

A Yas, sir, I have,

0 We are now digstriputing Par Amarican'’s Exhibit No. 1ll.

Will you refer to Pan &meritan’s Exhikit No, 11l and state what is
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shown in that regard?

A Exhibit 11 shows the estimated reserves of the three

primary objective horizone, +the Devonian, Strawn and Morrow,
and the gross value, orking interest inccome and royalty value
from these reserves.

Q What is the cver-all figure, workiing interest inccme
from the Devonian which might be anticipated?

A The working interest income that can he estimated from
the Devonian is $5,590,000.

Q From the Strawn?

A $5,100,000.

Q Prom the Morrow?

A $1,430,000.

Q On the basis cf the figures, will you give us the
State and Federal royalty inccme figures which are shown at the
bottom of the exhibit, which I would like to have included in the
transcript?

A The State and Federal rcyalty income figures are based
ou stralght acreage psrcantages in the 1825-icre area, and result
in a value of State royalty from the Devonian of $675,000;) from the
Strawn, $630,000; and from the Mcrrow $169,000.

The valus to the Fadsral govarnment from the formations
is $225,000 from the Devenian: $210,000 from the Strawn: and

$56,000 from the Morrow.
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Q Does your figure with reference to the State taks into
account any revenue from siles tax cr ceaverance tax at &all?

A No, sir, it Jdoes rot.

Q Assuming that to be approximately six and a fourth per~
cent, how much 3diiticral amount would accrve to the State from
taxes?

A These royalty figures are based cn a cne-eighth royalty
50 a tax of six and one-fourth psrcent would be exactly half of
the royalty, so that the dollar value of taxes would be fifty
percent of the dollar value of the royalty. For instance, in
the Devonian, to the State we have $675,000 as value of royalty.
In addition to that, the taxes woculd be one-half of that, which
would bae $337,500.

Q Mr. Rodgers, ycu obvicusly are not and cannot guarantee
the axistence cf these cil and gas valuee in these reservoirs
untii they 2re Arilled, can you?

A No, sir.

Q Have you, iu making *+he study, made it on the basis of
comparable reservoirs in tha same general irea. and applied the
same factors to thess computations that you have found to exist
in these other compsrable arsas?

A Yes, sir, I have:all ¢f thesn vesarvss are determinad by
analogy to producing ifuraeticnz -- ~r excuse ma, fields producing

from thess same formetions ir trte immediate area in this portion
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of Southeastern New Mexico.

Q Assuming the correctness of Mr., Jacks' estimate as to
the producing areas, are the figures which you have here offered
on Evhihié 11 realiatis  in your opinion?

, A Yes, sir, they are.
) Q Eave you preparsd the sxhibits as to which you testified,
or were they prepared under your direction?

A Yes, sir, they were.

MR, MALONE: We offer in evidence Pan American’s Exhibits
7, 8, 9, 10, and 1l1l.

MR, BLACKMAN: No objection.

MR. PORTER: The exhibits will be admitted into the record.
e (Whereupon, Applicant's Exhibits

', Nos. 7, 8, 9, 10, and 11 received
in evidenca.)

RAT AT MED . A e :
LMY g & WeN bk dten o sessy b R rs - a—

MR, BLACKMAN: Yes.,
CROSS EXAMINATION

BY MR. BIACKMAN:

Q I would like to know, referring to Exhibit No, 11,
whether or not all the figures on that exhibit refer to the pro-
duction which you might sxpect from cne well or from the total
1825 acres?

A For the Devonian and Strawn, they refer to the 1825 acres.

For the Morrow, as stated previously, it includes only that provan
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by one well cr €40 acres.
MR, BLACKMAN: Trank you. That's all.
MR. PORTER: Mr. Butter.

BY MR, NUTTER:

e,

Q Mr., Rodgers, you stated that you would be willing to
run & dirsctional survey for a well,with the operator's consent.
In your opinion, if the Commissicn should grant this applicaticn
and permit Pan American to drill 2 well here, how close do you
think you could drill the well to the existing well without en-
dangering the well that's ksing drilled or the well that's already
there?

A Mr. Nutter, I don‘t know that I can actually answex
that. From what I have seen znd heard, and with my experience
with Pan American -- and I'm not claiming to be an expert on
this -- I don't thirk w2 wculd went to get any closer than fifty
feet to that well Lore,

¢! Your proplsdd surface iozation wenid be within 100 feet--

A That's right.

Q == of thz existinos walli?

A That's rignht,

Q Could ycu contyol your driliing in zuch a manner that
vou could assure tha Cormissicr and Potash Company of American
that your propcsed well would be e mocre than 100 feet from the

< =

existing well horve when it genevrated through the potash?
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A  Yesg,sir, we could.

Q You could control it within that L00-foct circle?

A Yes,

Q Could you coentrcl it within a 175-fcot circle of the
existing well?

A  Yes.

Q And down to, you say, fifty feet?

A wWell, we could contrel it provably five or ten feet
away from it. Of ccurse, ws wculdn't want to drill that close
to it. By having a desigr plan cof surveying the well as we drill
it, we can control it.

Q You stated that you didrn't think you would want to go j
closer than fifty feet., Would ycu be willing to go within fifty
feet, or fifty feet from the existing well --

A Mr, Nutter, --

0 -- as yvou go through the potash?

A -- I'm not in the position to gtate that because that's
not a decision that I could mike, A&As I s2id, I‘m not an axpert
on that phase of well drilling., I will stite in my opinion, and
I fael that I kncw enocugh ko state at Least an opinion, that we
would be willing to drill within f£ifty reset. Exactly how close,

I don't know,

Q When you are psenstyzting the pctash zonce, you'd he at

an approximate depth c¢f 700 feet, and then it would be another
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700 feat before you would run your second string of casing of
13-3/8ths to 1400 feet, Would it be Necessary to use any heavy
mud in order to keep any pressures or anything like this under
control?

A No, sir, it would not.

Q You stated that the shear strength, according to your
calculations,at the 700-foot level was 1,950,000 pounds?

A No, that's at the 400 level, That includes the sur=-
face string., That's in the surface pipe, in the top 400 feet
of the combination string.

Q Did you make any estimate of the shear strength at the
potash level?

A Just a minute, let me refer to my notes. In developing
a2 value for the 400=foot level, I should have enough numbers to
give you an estimate at the potash level. It would be approx-
imately 1,000,000 pounds,

Q 1,000,000?

X

Yes, sir3

Q The difference being the loss of the surface pipe and
the surface pPipe's cement ~-

A Yes,

Q == from that value., To your knowledge, are there any

zones in this area which contain any hydrocarbons, other than the

Yates zone, pricr to the time that you would set your second
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intermediate string at 4,000 feet?
A Not to my knowledge, thers's rct. That would be more
in line with our geclogist's studies than mine.

Q What is the present reservoir pressure in the Barber-

A I have no prezsures on that pool.

Q I presume all of these wells are pumping?

A That's right. That'‘s my understanding.

Q Your Bxhibit 1l reflects reserves from three different
formations; however, your Exhibit No. 9 indicates that one string
of tubing would be run and you have got one flow line there. 1In
other words, you are talking about a single completion, or were
you perhaps thinking of multiple completions or what?

A We have thought along the lines »f a single or dual
complation. Of course, this being an exploration well, we are
not in any position to say exactly which of these formations
will be productive. We will not have a triple completion,
obviously, since we are only running 5-1/2 inch oil string
casing. So it could be a dual ccmpletion.

Q If you were talking about a dual completion, would you
modify the casing program in any way?

A No, sir,

Q In other words, 5-1/2 inch pipe would accommodate

whatever tubing strings were recessary?
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A Yes, sir.

Q The only thing thai wouuid be necessary to modify
Exhibit No. 9 to provide for a dual completion would be the
addition of possibly another packer and tubing string?

A Yes, this exhibit is drawn for a single completion
with single production packer.

Q But in no way would the casing or the cementing pro-
gram have to be altered for a dual?

A No, sir.

MR. NUTTER: I believe that’s all.
MR. BLACKMAN: May I ask a question?
MR, PORTER: Mr. Blackman,

BY MR, BLACKMAN:

Q In your opinicn, is this the very best casing program
that you could conceive for this well?

A Yes, sir, it is, within all reasonable limits, in
almost every instance, I% does not apply to the il string;
it exceeds the API specifications but not by a great deal.

For tha salt protection string, the two strings at 1400 and
4000 feet; we have exceeded these specifications, gone beyond
them,

Q Did ! understand you correctly when you were testi-
fying with respect to the Casing-~Cote program that you have
recommended heve, that such e program would improve the proba=-

bility that fluids would be denied access to the annular spaces?
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A That's rigtt,

Q But it wouldn’+t guarantee it, would it?

A No, sir, yo¢o ¢3n't guarantee that. As an engineer, I
can't conceive of any fluids migrating at that shallow depth.
It®’s beyond all reasosnable probahility 1; the language that 1
aeal with, but of ccarss, you can't guaranteé it.

Q If there's en>uyh pressure on them, then even at that
depth, even at that shallcw depth, if you put enough pressure
on it it's a possibility, is it not?

A Yes, sir. The main thing I can't conceive is the
pressure actually beingy in such a positicn as to cause any.

REDIRECT EXAMINATION

BY MR. MALONE:

Q In the avent that ssoh migraticon occurred, would not
the relief valve a~i +he escape hatch that has been provided in
connection with it nardle it?

A Yes, it woild.

75

Q So it weulid oot in any event endanger the 700-foot level?

A No, sir,
RECROSS EXAMINATION

BY MR. BLACKMAN:

Q If it midivatod o rzilds or yoor cemant bstween the cement

jor and the surrournlizsg roc¥, the smnular space relief valve

wouldén't do you any oood ozt aLl?
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A Lot me explain, Referring +o this exhiblit again, helow
your 4C00 -foot string you have an open annular space. In other
words, we are not going to use a sufficisnt volume of cement
to tle back in with the intermediate string. You have an open
annular gpace that is tlied intc ths vent channel; consequently,
you cannot g2t a pressire kulld-up at any position in there to
allow any pressure to e placed rehind the pipe. You are vent-
ing prior -~ or any pressures into the well bore prior te any
confinement by casing string.

Q That open 8pace in there which is not covered by cement
ktetween 4,000 and ~- it's below 4,000 feet, that open space in
there will admit whatever fluids are presenc down there, will
it not, whatever ccrrosive £luids are present?

A Again, there will nct be any producing formations above
the top of that cement, If you nctice there, we'll have to, after
drilling the well, examining the well logs, determing the fluid-
bearing characteristics of the various furwaticns, then design
the cementing program s5¢ there are no exposed fluid-bearing forma-
tions in that cpace.

Q Can you guarantee that?

A within reascn, I can guarantee that, because if one ig
pregent we will know ii{ irmucediately and we'll have to go back in
and put a little icre cement in there,

Q Can you g:zarantee that the little mcre cement that you
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put in will do the jo%:?

A  Yes, sir,

Q ¥ou can guarantee that?

A Yes, sir. We'll have to keep putting cement in there
until we have nc pressure at the surface on the annular space.

I ron't conceive ¢f any flaid-pearing formations that bear fluids
or any appreciabla pressures heing in there without our knowing.

Q@ Can you guarantee that your cement will probably bond
at that location?

A Again, if it doesn't kend we'll have pressure indica-
tions at the surface, if thers‘’s anything cpen or channeled into
that annular space.

Q What fluid will e in that annrular space,in that open
space?

A I am sorry, 1 dca’t urnderstand you.

Q What fluid will be in that open space?

A From what source, cemant Jdrilling mud.

Q But it doesrn’+ comz up quite that far above the cement.
What fluid will be in there?

A  Drilling mud.

Q The anpulay space will ke full of drilling mud?

A Yes, sir.

Q If your seal is 1mperfect at 4,000 feet, the gas or

hydrocarbons couid migratre cut of it, ccuidr't they? You have
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no se£al at all they

A Well, at 4,000 feet we rnane, ~t ccuxse, the gseal is that

Seccnd intermedizte string cemented, and in ovder to have any
wdlgration berind that ypipe, youo weild Faxve 2 have a pressuze
difterential such that the fluld zoeld flow behind it. You
cannot build up & presaure differential bacause the aanular
space opposite that 13 vented thicuazh ths relief valve.

Q How much drilling mud weculd you have in that annular
space?

A It would esssentizlly be full.,

MR, MALONE: If the Cuommission pleases, the witness is
talking about one thing and the Ccuinssl about ancther, The
witness is talking atcut when the wall is being drilled, and
Counsel is talking about atter it's completsd, if I understood
him,

MR, PORTER: Is that right, Mc, Blackman?

MR, BLACKMAN: I'm rziking =lo .- what's in that open

ares balow 4,000 fa2t atfver yo.o have complated youar wall,

0 {By Mr., Biavkxmar) Whr=i {iwidz wouid bha present in there?

A 1t will b2 whatsese 034 wea {1 tox well bLoxe, which in

all probakility would Le duillisms mad
Q If there iz ary Liwd oo Lz sucroundiag rock through
which ycu have drilisd in thers, oy coreosive fluids such as

salt solutimmeg v trings of that zort, they would be there, too,




wouldn't they?

A Well, they would not:; they could not enter the well bore

v

in the presence of the drilling fluid, to any appreciable degree,

-

1 - Of course, we maintain ccnstant surveillance of our drilling
: '; fluid properties, and if foreign flulds are entering the well
' bore, of course we're aware cf it from fluids, and also the
{ *jt purpose of the drilling mud ie to keep fluids from entering the
e well bore, or else, of course, your well would not be under con-
3 [
3 - trol.
H Q But it doesn't always work, does it?
'
":: A Most of the time, yes, sir.
v:i Q But not always?
MR, SMITH: If it please the Commission, I think
y
Counsel should define what he means by "it".
‘ MR. BLACKMAN: That the drilling fluid prevents the
‘i entry of such things as gas klow-outs and such things as that.

A Yes, sir, there are blcw-cuts.
MR. BLACKMAN: Thark yoa. That's all,
MR, MALONE: I have gsone furither questions of this
witness, in the light of the interrogation.,
REDIRECT EXAMINATION

BY MR. MALONE:

0O Will you step cover hesre, Mr, Witness? It seemns to me

iy that there may he goma danger that the, what I like to refer to

o

=
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as your escape hatch here, is not being clearly identified. Will
you plsase take a pencil and draw an arrow starting opposite the
cexent, indicating the direction of movement of fluids which
might be moving up this well bore and the direction of movement
into this annuiar space through the orening?

GOVERNOR CAMPBELL: This is on Exhibit 9.

MR. MALONB: Thank yocu. On Exhibit 9.

A The fluids from the source that you mentioned would
enter the well bore into this annular space, and at that point
create a pressure increase which will be transmitted to the
surface through the annular space all the way, and out through
the pressure relief valve.

Q Will the pregsure in this annular space at all times
be less than the rock pressure outside, so that any migration
would have to occur in the annular space rather than outside

nf tha cemanted casing

A The pressure from the source of fluvid migrating would
have to be greater than the pressurs in the arnular space, to
entar the space,

Q Do you conclude from that that there is no practical
possibllity of migrating fluids continuing, as Counsel suggested,
up the outside of the casing or cut betwesan the cement job and

the formation, rather than going up the annvlar space and out

the relief valve?




A That's right.

MR, MALONE: I think that's all.

9 : MR. PORTER: Does that corclude your questioning, Mr,
; = Malone?
Ct
. MR, MALONE: It concludes my questioning and concludes
the case-in-chief of the Applicantu‘
-
R MR. PORTER: Does anycne else have a question? Mr.
)
: Nutter.
- o RECROSS EXAMINATION
‘ f BY MR, NUTTER:
n'; Q Have you given any consideration tc the use of a
:: staging tool and bringing the cement on the 5-1/2 inch pipe up
03 into the second intermediate string?
it A  We considered bringing that cement up, and actually
“'*5 we initially planned to bring it up until we decided on, or
E: through discussing this thing, arrived at this relief valve idea.

We felt that the relief valve, the pressure relief valve offers
more safety advantages if the cement does not tie in with the
4,000-foot string. That way, as we just pointsd out, there's
no source from which fluids can come without first pressuring up
or being introduced to that annular spaceo,

Q That would be fcor fluids entering into the well bore
from other formation: betweer the top ¢f the pay and the 4,000-

foot casing shoe?
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A That's rig't. If y=d please, 1 would like to clarify

one thing., We havs gorA hLChd tris line about fluld entering
there, and, reaLlly, rae peasibility of that is just s© faxr

remote that it's really a secoundary tring that we're trying to
accomplish with pris pressnrs relicf valve, This is primarily
for a casing leak ©f weoyemert of the preduced fluids out that oil
string into the annulal SFPACS. Qf couxrse, secondarily, then, and
of some importanceé, is tre ract that it offers pressure celief
for fluids from any S&w ce into the annular Space.

Q The use of ths pressare raiisf valve and mud below the
second intermediate shae gives pessibly more proctection insofar
as fluids entering +Fs well bore from sther formations. However,
as far as casing protacticn ¢pep the 5-17/2, woald you not have
petier protection with the cement brought back intc the inter-
madiate string?

A vou possikly coaid, Y&&, eir., It's --

Q It would ve Asrgrminad frcm the driliing of the well
that there wouldn’t b2 any paye cr pressure Lvelow the jntermediate
string to the top Gf nha pay s

R That's right.

Q That would have haan setarmined in the cource of drill-
ing?

3N Yas, Sif7, st oriani

) 3

Q But we're p. fz 0T trat you have producition at a depth




~al
* ol scmc 12,000 faok  en won knnw vou'd have pressure in the
": 5-1/2 inch pipe?
0
- A Yes, sir.

R Q So if you have a choice, then, of providing more pro=-
“: tection against fluids entering the well bore from a direction
é that you know you have pressure, or providing more protection
e from a source that there may be pressure but you don't think
‘t there is, which is mors advisable to protect against?

. ; A Well, of course, if you know those conditions, it would
' be more advisable to protect against the known source,

:‘ Q I think you said a while ago that without the pressure
l; relief valve you would get more protection by bringing the cement
te up, is that right?

hz A No, what I was trying to say was the use of cement up

'3 into the 9-5/8ths pipe would provide more protection from the

‘; pressure within the 4-1/2 inch pipe than the use of mud there

b and the pressure valve on the annular space,

[ s

Q As far as protection from pressure within the 5-1/2
inch pipe?

A Yes, sir, it would.

Q Have you made any estimate of the cost of two-staging
or three-staging the cement on the long string and bringing it
up into the 4,000 foot level?

A No, sir, I haven't. As I said before, it was initially

considered for this well and actually had been planned on, so
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it's not prohibitive; 1L ‘,‘;;:"-\.-i;.-;:r-"»“'»'"‘A"r-’:‘-‘f'--in ,r_,_e.Y;f?Yi’ng this should

decide that that wousas = prefexable, it would certainly be
agreeable with Pan Anmexicaito
Q Then the pressur® relief valve could still be put on
the annular space to deternins® 1£ any leaks occur above?
A Yyes, we could actually tie our cement pack in with
the 4,000-foot pipe and still use tne pressure ralief valve.
MR. PORTER: Any furtherxr questions? The witness may
be excused.
(Witness excused.)
MR, PORTER: The heaxring will recess antil 1:30.

(Whereupon, +he hearind was recessed antil 1: 30 o'clock
P.M.)

¥ & ® ¥
MR. PORTERS The hearind will come to order, please.

The commission will resnognize Mr. pLackman .
{iThayeupon. potash company of
America‘’s Exhibits A through
g marked for identification.)
MR BLACKMAN3 1f the Ccmwission please, in presenting
potash company of America‘s casé. 1 will first have Mr. Houston
clark, who 1s our Vice president in charge of production. He'll

give testimony ©° the qcnsrai pictare.

Wetll follow fnar with the testimcony of Professor B&SS,

a Ppetroleum Enginees, whe will qive speciﬁic ez timony regarding
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vtheA;eservoir Wwhich misht sy lst. netll k€ ¢-1lowed YY Mr.

cummings of Potash.CCméiﬁ§”ﬁi’muf:::f~‘h~.tbe‘pn;ppge of identi-

fying some exhibite oAl W wave bhES" in: and ™ 1ast witness;
will be Mr. J. W. Koomer: a cGngulthg Mining Engineer fyom
Pittsburgh, whe will present speckfic testimeny with regard to
the gubsidence at the aurface snd the convergence pelow the
gurface and the acticns of the eayth when the subaadjacent
support is moved on gecond ainind; and any qpestions about
miring engineering that may come up will pest be addressed to
Mr. Woomers although 111l put jr. some restimony with Mr. clark.
HOUSTON M. CLARK

called as 2 witness. naving heen girst duly swexn on cath, was
examined and restified 22 follcwss

DIRECT EXBMIE”TION
BY MR. BLACKMAN:

Q Will you ctate Yyor¥ rAME, pleas®. Mr. clark, and your

current occupatlcn?

A Houston M. ClaxK. yice president jin charge or productton
{fox potash company of Puarlins
Q How longd rave ¥ ponvr st potzghn Company of America?
i pwenty ~LDLeE e arse
Q ey e Add e PR S uﬂud%ticn?

8 Rice gnives ity

Q what 1e CT prrfceﬁionai Awirea’
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p] Where zra vour hsadqoarters?

A Carlsbad, New Mexico.

Q@ You are the ocfficer of Potash Company of America in
charge in Carlsbad:

A Yes, sir,

Q Mr. Clark, 1 rar? you a docunent which has been marked
as Potash Company's Exhibit A, and ask ycu to identify it, please,

A This 13 & Pctash Mining Lease No, M-274, issued to Mason
A. Lewis March 12, 1929,

MR. BLACKMAN: I1If the Comrission pleass, I will have to
ask your indulgence at thus peint. 1 had requested certified
copies of all theszes Zozaments from the Land Commissioner's Office
for the purpcse of intiocducing them into evidence as the certi-
fied copies, and the Lans lenulssicrar has not been able to sign

the certificates. I‘lL1 tave tc pyresent the ccpies we have from

!

our file coples. We =re <cirg to ask leave te withdraw them and

substitute certified capiss 2

[4)]
w

con 5. we can ot them signed.
GOVERNOR CAMPLELL:; Any oljaction?
MMl. MALONB: 1 huve no ohjaction. 1 don't believa -- the
leass i3 not dated Msron 12, 1229, it 15 datsd June 30, 1931,
A If you pleacse, let me zcrxect that., I did read the date
the Act was approved, rather than the date of the lease, which is

the 30th gay ¢f Juns, 1931.
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e (By Mr, Blacawwan)  A*0L 2371 yOu a2 Queulienl wainea Lui

s~ - e =~ - - - - :
Jucublricativ.: ac O WA, EButinze iz

and 22% you +n nleace identify
that.

A Assignpant of Potash Lease M-274 from Mason A. Lewis
£to Hemex H., Harrigs,

Q I'll hand vca a documen® marked for identification as
P.C.A, Exhibit C and ack you o pl=ase dJescribe that.

A This is a Release cf Potash Mining Lease M-274 from
Homer H. Harris tc the Potask Company of America.

Q Mr. Clark, do all three of those documents cover the
Scutheast Quarter cf Secticn 17 in Township 20 Scuth, Range
30 East, N.M.P.M.?

A Yes, thay do.

Q And othar property is well?

A Yes.

0 Mr, Clark, will vou k¥irily read from Exhibit C the
statement dire~tly following the description into the record?

2 “The rslingaizhment. of the petash mining lease herein is
made for the golis parpcas of congelidating sald lease with three

cthers held by Howar H, Harr::o, tc-wit:

o

ctzzh Miring Lease No.
M~305, Potash Miring Lease No, M-275, and Fotash Mining Lease No,
M-248."

Q Now I1'1l% hsnd you 2 doopcent marked P,C.,A, Exhibit D

and ask yon to plesce idery {fy rhat docanment,
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A This is an Agpii-aticzs for Liuase on State Lands for

- Potassium, Scdium, Prosphorus, Bte., which states: “Whereas

Potash Mining Leasc. i~ M=274, M-275, M-306 and M-348 held

by the appiisart, have been ralinguished soléi&ufbr‘thé pufpbsé S

of consolidation into one lease, and desiring Lo s3cuie such
consolidation, I, Homer H., Harris of thes City and County of
Denver, Coloradc, her=by make application for a lease for the
development, explcration and production of potassium, sodium,
phoshorus, and their =alts and compounds, as authorized by the
Act of the New Mexico Legislature above cited...® It then
described the lands which are covered by the application.

Q@ Mr. Clark, 1'll hand you a document marked P.C.A,
Exhibit E and ask you t0 plisase identify this document.

A This is a ~ertified photostatic copy of Potash Mining
Lease No. M-873 dated April 24, 1939,

Q Is that the lLecase which is issued in consolidation of
the Exhibits A. R, ¢, D, and B2

MR. MALONE: If the& Commission please, wa obhimact to

the question for the reascn thes the leasc itself contailns no
recital of consclidatron in it, no raference to any prior leasge,
It would be a violaticn of tra parcl evidence rule and it has rnot
been shown that tris witoess hag ary psrsonal knowledge of thesge
transactions whatever,

MR. BLACKMAN: I wil]l withdray the question.
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Q (Ry Mr. Blackman) Mr. Clark, I'll ask you to refer to

the sketch placed on the wall which is identified with a large

red "G" and ask you to please describe that,

& kel o aMmay welip e

mri~ de 2 ~Annv of a proiected
Aaraz nf devalopment. which 19 presentai to the Oil Conservation
Commission once a vazr, Tris is the copy of the one presented

in January of this year. The xred arez2 depicts open mine workings;
the green areas; projected development areas within the next five
years,

Q Mr. Clark, 1'll bhand you a document which hés been
marked for identification as P.C.A, Exhibit F and ask you to
please identify that document.

MR. BLACKMAN: If the Commission please, I was not
able to get copies of Exhibit F in time for presentation to
oppesing counsel and for the sxtra copies to the Commission.

Q (By Mr. Blackmar) Plesse identify it, Mr. Clark.

A This is an unsgigned =-- I should restate this. This is
a copy of the Assignment of State Polash Lease Nc. M-873 from
Homaer Harris to Potask Company of Amsrica dated August 7, 1952,

GOVERNOR CAMPRELL:; What axhibit numbar is this?

A Bxhibit F.

GOVERNOR CAMPEELLs Len’t tmat the leasge?
MR, MALONE: I T=lizve that 1is “E%,

A That was YEWY, Governsr,
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GOVERNOR CAMPBELL: Excus® me. What is this again?

A Assignment of the Leass from Homer F. Harris to the
Potash Company of Americz.,

GOVERNOR CAMPBELL: Dated?

A Augus£'§;mi5520vA

Q (By Mr. Blackman) Now, Mr. Clark, I'll hand you a
document marked P.C.A, Exhibit H and ask you to identify that
document.

A This 1s a plat of both the developed and undevelceped
ore in the general area in which Pan American has made applica-
tion to drill.

MR. BLACKMAN: This exhibit is presented principally
so you have a letter-size exhibit showing this area.

MR. MALONE: Is this No. G?

MR. BLACKMAN: That is No. H,

MR. SMITH: Where is *G"?

MR, PORTER: "G" is the exhibit showing the open mine
workings.,

MR, BLACKMAN: That’s right. It's on behind.

Q (By Mr. Blackman) will you please comment on the
reserves in the area of Exhibit H, potash reserves?

D Yes., On the plat as prasented there is 2 cross-hatched
red section wnich represents virgin potash. The cross~hatched

blue saction represents open mine workings. In the red cross-
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. hatched area, the 2¥e aveyrages 1n thickness 4.13 feet at a grade
~ of 24.4.

, GOVERNOR CAMPBELL: Hold on a8 minute. We don't have

! B colorec naps. ”zzggaat:f»ngeg:ia,b?,*ﬁf%rrinabto here? i
‘ —_ A can T otrada wilth nim?
?' ": Q (By Mr. Blackman! Yes, will you do that? I will ask
, | “: ycu another yuestiocn. The area OO Exhipit H which has slanted marks
2 -
. to the right is colorad on sCne axhibits pink.
o GOVERNOR CAMPBELL: That's from the northwest to the
’ southeast?
MR. BLACKMAN: That's right, and the other area which
. is slanted to the laft from the nor theast to the southwest 1s
- colored blue. Mr. clark has previously testified that the blue
oy
. rarks represent open nine workingse.
! A Tn raspect to the virgin potash area which is cross-
e kztched slanting to tha vight, the ore averages 4.13 faet, and this
is 1.13 feet in thi~koess ani 24.4 percent Ky0 in grade.
MR, PORTER: 24 point. what?
’ A 4. In that ards thare axists 3,800,000 X0 tons of
ore in glact.
0 what would fthe value of that potash be, Mr. Clark?
A 1f wa weve Lo axtract 90 peroent of the reaserve and
recover 99 percent of that axtyaction in our surface plant pro-
cessing, and cell it at Lne ayarage price which we sold potash
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for in the previoas fiscal year. tha value would be approximately

: $115.000,0000
Q is 90 pexrcent mining cxeraction and 90 percent mill
-~ yecovery, are those two figures yeasonable undexr the circumstances?
- A Ve shan 3TEL |
i mwecant

o Are you conducting mining cperatious G- = -

time in this area?

i ro—
A No, we are not.

] Q Will you xindly explain why we ceased mining in this

area?
wal mining opexrations in this area in 1957

ted with carnalite to

A we ceased act

pecause this particular ore is contamina
the extent that it created gerliocus inecficiency in our sur face

plant operation.

Q Have we taken any procedures to correct this

t carnalite contacts s

situation?

A ves, We have. subsequen

gection of out mine forced the dacision to modify ovui 5%
plsnt 80 that we co3ld handle 1inited qpantities of carnalite
contaminationq This moatfication was completed in L963 at a cost

in encess of $5,000,000g
Q Wwhen do yoew plan G returning €O this area for mine

qevelopnent opexationa?
a our cutrrent plang call for re-antyy sometime the latter
on the availability

Tz exich {iwe depends UP

part of tris year.




. of equipmert whic? 5 now mining in other areas. The planned

mining for this eq:ipment should complete around the lst of

- November and,give or take a mcenth or two, we should be in there
: - by the 1lst of December this year.
= :; Q Will you please describe the type of mining employed
f at P.C.A,?
va
VY A We use prircipally continuous mining machines coupled
. - with conveyor belt haulage systems, and we mine with a standard
"
1,‘ room—-and-pillar system driving rooms 32 feet wide on 72-foot
o centers, which leaves a pillar of approximately 43 foot square.
(= ]
1 Q Do we use machine mining or conventional mining, and
‘ ': would you explain the difference?
s A Machine mining is employed almost entirely by P.C.A.
: This, coupled with conveycr haulage systems, demands straight
Y line mining, no devi *i-n in terms, as cpposed to the system

in which ore is drilled and shot down with dynamite and picked
up ausd cunveysd wiih wobiie equipusiiie
Q Will you comment concerning the dsvelopment program
wnich would bhe 2ntersd into using machiing mining and belt haulage?
A In this part.icular area, we woeula begin to drive a four-
cntry system from an existing working to the limit of the ore,
and defaine that Limib,

Q Then what?

A Afrey reaching th# liwmit, we would start a retreat opera-




94

tion mining on return from the boundaries back towards the
existing haulage system.
Q Mr. Clark, will you please comment on the necessity of

blending ore for the purpose of maintaining uniform mill heads?

Geea e i Tt v wmra tlemidi W MRV e b wUhe D s

thia recard. ne ia arada A€ +he Ara in vae
a = 2 Ayace oL ToaT ore

andk A 4=
- 2SS el WO -

content., The cther is the quantity of carnalite in the blended
ore. Both must be controlled for efficient plant operation,
and particularly the carnalite content must be controlled in
order to have an efficient recovery within the plant.

Therefora, we mine and produce from various sections
simultaneously, blending these ores to maintain these controlled
conditions.

Q Will you comment on mining practices in the arsa, first
mining and second mining, and distinguish between the two?

A In first mining we generally take on the average 65
percent of the ore in place. This varies, scue of it is on the
low zide of 65, some is on the high side; but on the average,

65 percent is removed, in first mining.

In second mininc, the average condition is to extract
an additional 25 percent, which would give you a total on the
average for total extraction of 90 percent of the ore in place.

Q When you complete second mining processes, will you

kindly refer to Exhibits I, J, and K which are posted behind the




Comridsion and eorrent oan what ¢-durs 22 both first wining and

second mining, and desaribe thcse three exhibits, please?
A Yes., Firzst let ms say,if the Commission please, I'll

just give a general description of what these exhibits represent

and later in our %testimoay Mr, Wilmer will give details on what

RIS, .

I'ne rirst zketch shows the situation in which first
mining only has been done. This area here is the ore horizon.
The darkensd area represents pillars, the light areas represent
rocms through which tha ore has been extracted. Above the ore
zones we show a generalized secticn of the various strata which
exists above ti:e potash zone to the surface.

The second sketr ’ , Exhibit J, shows the situation in
which pillar extraction has heen undertaksn, The weakened
pillars have beccma toc small ard show an hourglass effect as
thay begin to fail., I might zlso say that although this is
diagramyatic, it indicates a reroval of about two-thirds of the
remaining pillar.

This sk=tch, *K¥, depicte what's happened after the
pillars actually fail. 7The r2of in the ore zone has come down,
it. breaks into piecas and tractares to the first clay zone., We
envision that the salt sect:ony immediately above thers, being
plastic in nature, 2ctonally rend and flow and come down as a

unit. As vou gat above thsl aresa and get into some of the more
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s21id structural formaticnc such as the gypsum, the dolomites,
we envision that you get actual and complete fracturing of the

strata in those areas,

This phencréara carries clear to the surface, and as

Ind

D A R R S A 11 o

zce cracking. The ground opens
wn in spots in  a very un-unifcorm pattern,

We show on rere a situaticn in which the pillar
extraction is proceeding from right to left, and you will note
& line here which, upon the right side we show fracturing, on
the left we show no disturbance. The angle of this line has
been determined by practical experience in the Potash Basin as
45 degrees,

In other words, o0 an angle from 45 degrees from the
vertical, from thc point at which the pillars have failed to
the surface, withir thrat zrea you get fracturing of the ground and
dlstortion on iLhe surface,

As vou umave this way with your pillar extraction, this
line moves with you;, so that this moves on along, this disturbance,
as long as you contisue to pull piliars and let the roof of the
mina come down.,

0 Mr. Clavk, will you describe the current mining practlce
in the Potach RBagin i Leaving piliaers for the protection of oil
wells which may s irn the porash arsa?

A Well, fir-2u <f 211, the practice is to leave a 100-foot
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radius pillar around existing oil wells. This is a solid area
pillar which is not entrenched upon.

Q These are principally tha Yates wells?

A Yes,

~ Are there any high pressure wells around any working
areas in the P.C.A. mine?

A No, there are not.

Q Will you also then please describe how close you can
mine to an existing producing well?

A Well, we prefar to, in fact, we demand that we stay --
we do not let this subsidence area encroach on an oil well
with this 45-degree angle and at a depth of 700 feet, which is
average for this particular arez we'rs considering. This means
that on the surface you must leave, or around the well you must
leave a barrier which is some 7C0 feet in diameter. When I
ray barrier, I mean that within that 700-foot radius pillar,
we cannot permit second mining because this will occur.

Q You mentioned bhoth diamster and radius., Will you
kindly clarify it?

a 700=~foct radius.

Q Is that 700~fcot radius determined by the depth of
the potash?

A Yes, the dapth and this anjls.,

0 Are you conduchting any plllar removal operations at

97
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the present tims, P.C.A.?

A Yes, we are, In an area just to the north and west of
Section 17, we are retreatang and splitting pillars in that par-
ticular area on an experimental basis to determine just what
pattern or percentage of pillar extraction and rate of retreat to
maintéin for that partlcuLarAarca;

Q Mr. Clark, will you kiidiiy givs GC on ogtimatrae nf the
value of the potash ore which would have to be left in a 700-foot
radius pillar to protect a producing oil well in this area of the
Potash Company of America mine?

A In this particular area of Section 17, the potash left
in place would have a valus of approximately a million dollars,

Q@ Mr. Clark, 1°'ll hand you a document marked P.C.A. Exhibit
L, and ask you to please identify that document,

. Exhibit L iz a letter dated April 10th, 1964, written
by Mr., R, §. Fulton, the Regicnal xiﬁing Supervigor of the
U.5.G.3., and addresssd to Potash Company of America.

MR. BLACKMAN: I ncw hand the coriginal of Exhibit L
to Mr. Malone, Mv., Fulter is nere in ths zudience if you would
care to verify it fuwrther.

MR, MALONZ: 1f it plescse the Commission, I don't know
what the contents ¢f tiis letter ave. I will object to any
testimony by this witress or through tbis letter as to matters

in the knowledas of Mv., Faltern, who is available, who should
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testify ang be subject to cross éximination as to them. Ag soon
as I can read the letter, I will ses if I can stipulate it in;
otherwise, we wonld ohject,

If it please the Cemmigsion, the letter, from a very

hurried Scarning of {t, contains a oreat Jeal of detailed testi-

FONV Aa te whiah (e sooq L 0L T Few-vaLou LUL CONsldera-

tion in the case, it should be from tre Dareonal knowisdye of the
witness presentirg it and not by hearsay letter. Because it ig
hearsay, we objact tc the admissicn cf the exhibit,

MR. BLACKMAN: I won't offer this in evidence at this
time. I have another witness who Wwill testify to the details of
just how we figure this. 1t has besn customary in these cases
to put in a letter cof this kind simply tc show the various
methods, or the more or less generally approved method of calcu~
lating the value of potash raserwves ir Place,

GOVERNOR CAMPBELL: Ycu are withdrawing this, then?

MR. BLACKMAN: I havaen't cffered it. 1It's Just
identified,

MR. SMITH: Havae YOU offere i any axhibite?

MR. BLACKMEN:; I Taven't cffered any,

MR, SMITH:; 1 Just wanted to pa sura,

o {(By Mr, Bis cman)  Mr, Cliry, what are your plans
relating to secondg minirg arcuand Eolash core holes ang shallow,

low prezsvre o1l Wells 7
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A If I may, 1'll discuss those in somewhat separate cate-
gories. On potash cocre holes, the plugging operations after the
cor® was takon were all under the direct und close supervision of
the .ngineering staff of P,C.,A. We have conplete records of these
pPlugaing operations, and in thcse cases in whicl the racords
show that the substantial and complete plug was effected, we will
second mine in those areas.

Mo Fvarees...l ~ 77m 331 of rhe area including the core
holev

A No, sir. We will leave the 100-foot radius solid
barrier pillar arcund the well, but we will second mine within
this subsidence area. We will let subsidence take place but
we will leave the 100-foot solid radius barrier pillar around
it.

On shallow, low~pressure precducing wells, we will not
second mine., ©On abandoned or non-commercial shallow wells in
which we can convince curselves that a complete and adequate plug
has been effected below the salt section, above the salt section,
and through the salt section, we will second mins.

Q (By Mr. Blackman) Have ycu ever encountered any hydro-
carbons in the nining operations at the Potash Company of America?

A ves, we have,

Q Would yois testify concerning those, please?

A Yec, In 1947, while driving ocur main south haulage
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antry, we contacted = sbow cf 2il and mebtbane, At that time the
drive was stopped and cf{fset and again taken up, and after another
advance of some two ¢y three hundred feet, we again made a contact
of 0il and methane. However, we passed on through the zone with-
out difficulty at thzt time,

U ULU YOU SLUCUIILEL Cas oul ) o may wweoe gamo o e —ee
P.C.A, ineys

A No cil seeps within the mins, However, we did core a
test in an area somewhat close t¢ this show within the mine, and
found evidence of oil in that core,

Q Mr. Clark, 1'll hand yocu a document marked P,C.A,
Exhibit M, and ask you tc please identify it.

a Yes, this is 2 plat that shows our main south haulage
entry, the two areas in which we made contacts with hydro-
carbons and also thes lacation of zn oil test known as the
Continental Chase, which is in S=action 8.

The first contact of oil-methane was 1400 feet from

this well., The secowd contact wig within 9C0 feet of the well,

and the core holoc which ghowsd e precancs of hydrocarbons in
the core was scome WRBCC feeot from this oll tast.

I undevstand that this was 4 nen-commercial producer

abandoned in thea lats 207

(Whereapon, Potash Company of
America's Exhibit No. N marked

For identification.)




102

Q Mr. Clark, I hand you a physical exhibit here which has

been marked p.C.A. Exhibit N, and ask you 1f you will please

identify that.
_ N

. A Yes, this is a section of the core tancu --

core Well No. 107, and this particular piecs Sf +the core came

C from a depth cf 930 feet 8 inches, and the upper end of it is
oil-stained.

- Q Mr. Clark, does Exhibit M reflect the iocations of the

oil seeps that you have mentioned and also the location of

‘ p.c.A. Core Hole No. 1072

. A yes, it does.

Q Do you Know of any other areas where the salt section

is charged with hydrocarbons?

A I can state that in Case No. 862, the commiscion case

i in which Order HNO. R~111 was entered, that Mr. Stancdley, an

0oil conservaticn Commissicn engineer, stated that thr salt

A
i

section in +he Hobbs Fial

MR, MALONEs We obiect to # re-statement by this

witness of what the Commiscion enyineex testified in a hearing

in which there is5 2 {ranscript that could be resorted to.

MR . BLACKMAL: 1+ the Compnission please, this is the

very case in which Order R-LLL And R-~111-A were entered. It's

one of the reasons why the order wWis entared was the testimony

of the Commize:ril wihooes,
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imate size of the present

us the cppr s

Q yiould y&i give

workings?
a three—quarters miles; in

Iin 1engthy apout six an
nalf miles. We
5 miles.

A
r four and 8

abov
in i1ength 82

the widest point.

underground
n;erccnnected,

width,
which total

hava open areAs
'.‘:f.,*.-'l»_vr L

FEGSS

which are aiLl ©
are 822 Wi LSS

These opening® underground

. Q
- wide?
----- A Essentially they =x¢ all thirty-twe feet wide-
Q apout how deep?
A On the aversgse ahout 1,000 feet from the gur face.
Q prom the gur face?
A Yes.
g The height grom the glooxr tO the roof inside the
opening. how much would that be ¢B the average. approximutely?
: ) »n The average would be in the neighborhood of f£ive feet.
B ;<~-€~~Liﬁ§?f‘q*vc us the aggroximate value of one year'a
production at the P;C:;; a2t currest piiT Sl TRYESS
000 000. e

ceas of $20,

g1igntiy jn axd
000,000 of potash

A
Q could you fall us W ouch that $20,
would gcncrata in freignt rates?
A This lg @b appr0thatton, put freight would rvn apout
otas’h s Yyou would have

790 percent of the zales price Gf the P
something 1ike $14,00C,000 in paiad for delivery of the

_
_
rl .w
_‘
I
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— potast.,
Q Riught mow, how nany ewployees does P,C.A., have?
A Ahout 320,
B Q I hand you 3 document marked P.C.A, Exhibit P and asgk

at

you to identify *r-t, please, e e
et zw~—f137~?317“t:‘f**iSZizZ"ccpg"cf cne page of the Esterhazy,
Saskatchewan, Canada Hisei, wnlih ile a local newspaper in
g Esterhazy, Saskatcrewan, Jated Felruary 20, 1962,
- It generally develops and ocutlinas the potash produc-
v tion potential ir the Province of Saskatchewan and relates that
potential tc other xrow» potash areas in the world.
Q Mr. Clark, T=ized cn ycur knowledgs of the potash
industry and worli-wilie gepesits, do the paps on this page
fairly represant vi e gorldi-wide potash deposits?
A To wy kcocwladas, they do,
Q Mr. Claih, I hard you 2 decument marked P.C.A, Exhibit L
T ment, e T T
A Thris is iy ied anpy of Public Land Order 2199
which withdraws pebin doon Lo fed uass leaging for
preservation and developnaat of potosh deposits Lelonging to
H the Unitod shshis an Statm Utah,
FR, BLAUKMANg L7 tlae Qo ;ion plisase, I think it's
common knowladsz (Yoo the Tand {7 Utal is in psccess of transferx
from the Fedsecal Croerrvmort o Lhe grate Government., We
|
e
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understand that that‘s ready for signature, it's all been approved.

We don't have that proof now. It ray already be transferred,

perhaps we can get it.

We also understand that the State has withdrawn and

issued some kind of an order withdrawing all the potash area

I @il vil and gas development,

n T PTI Rt

CVGRNUR CAMPBELL: You are not offering this in

evidence at this time?
MR. BLACKMAN: Jo, I don't have that.

Q (By Mr. Blackman) Mr. Clark, if a high pressure gas
well were drilled through the potash deposits, would there be
any change in the size of the solig pillar which would be left
to protect the oil well?

a Yes, we would arbitrarily incfease this to 200 feet,

MR. BLACKMAN: I think that's all for now.

MR. PORTER: Anyone have a question?

mEI ;TG0 ICEnG TO orrer these exhibits?

MR. BLACKMAN: Not right now,

MR, MALONE: If the Commission Please, I'm entitled
to find out whether or not these exhibits are out or in before
I cross examine this witnsss., I think it would be appropriate
for counsel to offer them if he thinks they are admissible.,

If he does not, I respectfully request the right to cross

examine the witness after re does offer the exhibits.
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MR, BLACKMAN: I havs nic sShjsction Lo that,. 1 was

intending to present Mr. Cummings, who had prepared most of

these exhilbits, &and he would testify that they were prepared

et < AR AT
FPTUTNSETORES S s og

LaamAas Bde 2 TIET, L have DO objecticn tO your cross ex-

amining Mr. Clark at = 1=2:ts5t Sate, vut 1if you'll give me a few
minutes here, I'll make an offer.

MR, MALONE: I would suggest, if Counsel would feel
this was appropriate, that he go ahead and offer Mr. Cummings
and estabplish that so0 we can get the‘exhibitn before the
Commission and have an opportunity to cross examine on the
basis of that.

GOVERNOR CAMPBELL: I believe you should get these
exhibits in evidence or out, one or the other, at an early

time. Youu have presented tham here.

MR BTRAwmer. Sl s o m e TRIIlamaeSCORY €O YOU,

Me, Malone, if I have Mr., Clark stec) down and have Mr, Cummings

take the stand?

MR, MALONB: VYes, entirely, sir.

MR, PORTERy Mr., Clark is excused for the moment., He
may be recalled for cross examination,

MR, BLACKMAN: With respect to Exhibits A, B, C, D,
E, and F, which are the leases, assignments, and releases on
M=274 and M-872, I offer those in evidence. They are not

certified. I ack leave to withdraw them and present certified
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copies at a later date. In one case, the release that we have,
or an application, is unsigned. The certified copy which 1is
coming will be signed, but I can't get it until Mr. Walker

returns.

P

MR. MALONE: If it please the Commission, by way of
objection to certain of those exhibits; I would first like the
record to show that the Abstract of Title introduced in evidence
by Applicant as 16781, Federal Abstract Company, shows no prior
notash leases as having embraced the Southeast Quarter of
Section 17. Now maybe the abstracter, it appears that the
abstracter has made a colossal bust if he has, that's just be-
tween him and me, but under the circumstances and in view of
the fact that Exhibit D, for instance, is an unsigned office
copy which does not indicate that it has been filed or approved,

or when it was filed, I would suggest that only the instruments

of Public Lands are furnished be admitted in evidence in the
absence of further pioocf, because cortainly an unsigned office
copy of an application is nc evidence of its validity.

GOVERNOR CAMPRELL: I bkelieve Mr, Blackman said that
they would offer certified signed copies of all of the documents
in lieu of the copies that they have provided today, is that
correct?

MR. BLACKMAN: That's correct, I assure you, Mr. Malone,.
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Qr. =hat as:uxption, what objection

MR. MALONE: _Idhgggmnﬁwc%i-~fi?§”I?“£ﬁéy are furnished.

——""""MR, BLACKMAN: Thay h2ve keer prcpared, they are in the

Lard Commissioner's Of+ice, ani they say that no one can certify

except the Land Cowtrsicner
we can examine tham and wmaksz
MR. MALONE: Ro you

consternation on my part, in

himgeld, s *h3at at the next recess

guYe

wilil

view

that this is entirely in oxder.
apgreciate, there was some

2f the fact that I had thought

I had bought a complete abstract ¢! izsiruaments relating to this

property, and ncne <f thsm appear Ln ths ahstract.

I would 2alszc iike tc state, i€ I may, for the record,

that in making wno ckjactic: ¢

o the

I Aar~~pt their authsntiaosity dut I

contin:=¥ J5 or YTIgls, A8 urg

a legal question for Irzorent,

themselves in the Loaz) aow

effect is that th«

My

fied,authenticated ~~iras of
be received in aviie. oo’
MR, MALONG: LA Al WS

MR . BLACKMHI;

Jrniszsron of these instruments,

24 Do TT Ll as  DEL1NG

=3 hy Cvuonizl, That, of course, is

irs: roosnte will speak for
e vegecd, 1 assume. The
tipesisted that properly certi-

it A, 3, C, D, E, and F may
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l JOSEPHR 3, CUMMINGS
called as a witness, having been first auly sworn on oath, was

AR e e e )
e e S

DIRECT EXAMINATION

BY MR, ELACKMAN:

Q Mr. Curmmings, will you please state your name, occu-

pation and residence?

A Joseph B. Cummings, Mining Engineer; present position

T
*

with P.C.A., Administrative Assistant in charge of exploration.

My residence is Carlsbad, New Mexico.

Bmerica?

A For approximately eighteen years.

o Tii el onmpasndids o ae chief nf evnlaratrinn fay Dataah

B T

Company of America, have you conducted ssarches for potash in

A Yes., In addition to New Moxico, conducted exploration

o
&
| 4
h ' Q How long have you been employed by Potash Company of

work in Saskatchewsn, Utah, and a slight amount of work in

! connection with the potash deposits in Arizona.

Q Are you familiar with the metheds of calculating the
value of potash?
A Yes, I am.

Q The reserves 1n place and recoverable?

- W s

A Yes.

i
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Q Mr. Cummings, I ask you to examine Exhibit L, which is
a letter from Mr. Pulton addressed to Potash Company of America.
The original doesn‘t seem to be readily available. I will ask

you to refer to a photostatic copy of it. Mr. Cummings, have you

examined that document before?
A Yes, I have previcusly examined this document,
Q Are you familiar with the contents ofit?

A Yes, I am.

Q@ Would you kindly explain to the Commission the methed
used for calculating the value of potash ore as set forth in

Mr. Fulton's letter?

MR, MALONE: May I inguire if this is the exhibit to

the letter that we're now referring to?

MR. BLACKMAN: The letter and the exhibit; yes, that

emrznilnii o Mass +he reecord show that

I'm now handing Mr,

-

Cummings the original copy of Exhibit L.
Q (By My, Blackman) Will you kindly explain the method
used by Mr., Pulton in calculating the values of potash deposits?
A Mr, Fulton has used, for arriving at average grade in
thickness, information cbtained from four core tests which were
drilled within this 160-acre tract in which the application for
the oil and gas well,drilling of the oil and gas well has been

made. He has arrived at an average thickness of four feet and

an average grade of 24.70 ccrcaent Koy0,
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GOVERNOR CAMPBELL: Mr. Blackman, do ycu intend to
call Mr. Fulton?

MR, BLACKMANs Yes,

GOVERNOR CAMPBELL: Gc ahtad.

A The thickness and the graic are arrived at on & weighted
basis. In other words, the sam of ths products of the K20 con-
tent and the thickness fc¢r each individual hole is divided by the
sum of all the thicknesses for the four holes that are used.

MR. MALONE: May it please the Commission, I'm ex-
tremely reluctant to complicate the procedure in which we are
involved here or to delay it or zaaythking of the sort, but this
is a very material part cf this azs,

The manner in which this information is being presented
is not by the witness who did the work and who would be subject

to cross examination with refrrencs to it, but by a witness who

APPATe LiLy LI e s e e L Dozunss Pa iF ona
has not been qualified as an expsrt 1n dsing so.

The inforwmation, insciar 25 itz ddmiscicn into evidence
is concerned, would be completely hearsay; and while, as I say,
I want to expedite this thing and 1'm perfectly willing for these
witnesses to testify as to thoi: sabtiates of value, I do cbiect
to this witness testifying tr sosecnn 2lse’s evidence of value

who 13 not going to be oiffsred as = witnuss,

MR. BLACKMAN: Peyizps 1 3bosld ask Mr. Cummings some
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additional questions about his gualifications.

Q (By Mr. Blackman) Mr. Cummings, are you familiar with
the core test information available at P.C.,A.7

A Yes.

Q Are you in charge of the degartment that regularly pre-
pares the estimates of ore raserves?

A Yas.

Q Do you know of your own knowledge the average grade
and thickness of the ore in the area depicted upon P.C.A.
Exhibit H?

A Yes, I have the same information that Mr. Fulton used.

Q can you testify concerning the value of potash in place

and can you testify as to the value of potash that would be left

in a 700~fvot radiluc pillar in which no second mining would be

conducted?

ka) VAo
A P

]

Q Will you kindly give urs your estimate of the value of
the potash in place in the avea of the Southeast Quarter of
Section 17, Tovnship 20 Scuth, Range 30 East in a 700-foot radius
pillar in which no second miniay would be performed? How much would
the potash left bc worth?

A Would yow p=inmit we to pick wp my notes? I didn't know
you were going to uwse me in this connection at this time.

Q Mr. Cwauings, befora you oot furthor in thig, I would
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further expexience background --=

you have already sivan yoar ciucation -- but state what further

experience you have had befcre you came to work fo

of America, and what jobs you bave h

America.

A Shortly aftes graduation from 5

Mines with 2 B. S. degrec in Mining Engi

r Potash Company

ad at Potash Company of

outh Dakota school of

neering in 1935, I was

employed at various gold mining operations 1n the Black Hills of

3outh Dakota for & ceriod of approxinately five years.

quent to that time, 1 was employed by the U. 3.

as a Mining Enginger. aituated

during which time I w72

and prospecting for vayious

mirerals,

Subse-

pureau of Mines

at the Southwest Experiment
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exploration,

MR. BLACKMAN: Arc Mr. Cummings' qualifications satis-
factory to the Commisgion as a2 Mining Engineer?

MR. PORTER: Mr. Cummings® qualifications are satis-
factory to the Commission. In fact, he has testified in this
same vein a number cof timas hafore.

Q (By Mr. Blackman) Mr, Cummings, will you now please
state your estimate of the value of the potash remaining in a
700-foot radius pillar in which no second mining is perxformed
and in which there is situated a 200-foot radius pillar in which
no first or second mining is performed in the area of the
Scutheast Quarter of Section 17 in Township 20 South, Range
30 East?

A The total tons of ore contained withir the 200-foot

radius solid pillar and the cre that would need to be left in

it e mEET & s ) - - A e raen PR - - P

location of the drill hole, in which second mining would be
denied, is 125,930 tons of ore, the value of which, recoverable
value of which is $1,037,030.00.

Q Now, Mr. Cummings, 1?1l ask you again 1if you have
examined a document marked Exhibit L, and whether you are fam-
iliar with its contents and the contents ¢f the exhibit which is
attached thersto.

A Yaeg, I am,
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3 -— Q I'1% ash | .. »0 izt Aezoweent Jdstails the methods of

j -

- calculating the vailue Ot e yveserves in the same fashion that

s -

5 you havesz

f - A  The mathcds usox ars Ldasrtical insofar as the general
- prcocdese of taloulztiv: ¥ xlias, Mr. Fulton has used a

E

$ slightly different o-s qrade than 1 have, inasmuch as I have

£‘ : o used the average are grade for the entlre area, that is, the

entire unmined area which wnald be affected by oil and gas

- drilling.

1 . : Mr. Fulton, as I previously stated, has used the data
L for arriving at this that's c«btained by analysis of four core

tests that surround the s=hject lccation of the oil and gas

well.
Q He has confined his grade and thicknesc area to the
A
' Southeast Quarter zat 21 ‘nin 15 the entire areaq
£y
- M von - -
9: Has ho wvsed 5 Ciffes sk apascific grafity for potash?
A Tha othoy wartas Lo, an fary as the twe methods or the
‘ factors that are wvsed in 2rriving at tre valas, 1s one of tonnage
1
factor. Mr., Pulton bas w3 W ocubic feet of ore in place perx
con, which 1s @ gaonmralizaen rigure ssced in calculating reserves
over the large arsa.
? We used 15.3 cubre f= .t por tan for ere in place,
- which 1s rased upoa spocifio g veity anialysais of ouxr particular

e
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Q vyou consider that the

variations, the slight variations

retween your figures and Mr. Falten's ficrrzs, are normal and

reagsonable in the cirounmstances
A Theyv are.

MR. BLACKMMN3

?

1v1y cffer P.C.ho Erxhibit L in evidence.

MR. MALOIS: If rhe Coamission please, we object to

rhe aamission of the exhibit as being hearsay, and in pointing

out the

vice in the receipt of such evidence, 1 invite the

Commission®s attention to the last paragraph on the first page

of the letter, whicn is as followsas

swhile 1 am nnt aware

B

of the Barber pcol, the J Loty

in 1937, In the pormal TCares

i

O s PR G Ll

~f tre future production potential

van Lesn producing since discovery

¥ evaents it would appear that,

5 som2 degrzé, producticn she s e genlining and the pool

vould not ©é snreasonsbhie fo aee s trat within the next sixteen

ceowe LB LE will BE aSpletede

Phis is evidonog sty

srosented by Pan dowr LCAD vy

o its adwlssion.

chich he tas glvea v

<

Ayy tOo evidanas which has been
it oess whio was on the witness
ciezrly Yearsay and we object

J T B

Lpjention to RRiS witness' estimate

enose af RS ~,ribit i3 to show

lic. BLACKIAM:  Thr prog
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- that the ordinary methods used by the U. 8. Geological Survey,
L ' who have lots of information that the rest of us don't have abous
‘ other people's potash deposits, are entirely reasonable and that
therefore this estimate of a million dollars for the loss of
o~ potash around a 700-fout pillar is entirely reasonable.
GOVERNOR CAMPBELL: He has testified that the methods
f . used are reasonable, by the U.5.G.S.
‘ | MR. BLACKMAN: Yes, he has. He has testified that this
o document and the explanation with all of the detail in the
! exhibit as tc just exactly how it's arrived at is also entirely
e reasonable. That's what I want to get in.
MR. PORTER: Objection sustained.
* Q {By Mr. Blackman) Mr. Cummings, will you please refer
to Exhibits I, J, K, G, and Q which are posted on the bulletin

board behind the Commission, and state whether or not those

B Alibia el ven < [T pnaiE wouY diraoct ionz?

A All with the exception of 3Ixhibit G,

Q Who preparced Exhipit G?

A That was prepared by our Chief Mine Engineer.

Q Do these Exhibits I, J, G, and Q fairly represent
the situation intended to be represented thereby?

A I believe they do.

0 I don't particularly care about Exhibit G.

MR. BLACKMAN: Exhibit G already appears in the
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- Commission files, and it's only there to show the general area
a of the mine so I do not have the engineer here who prepared it
L g and I will not §ffér Exhibit G in evidence.
: §' MR. MALONE: We will make no objection to Exhibit G.
MR. BLACKMAN: We will offer in evidence Exhibits I,
’ . J, and Q.
|
L MR. MALONE: I would like to ask one or two voir dire
g questions with reference to one of the exhibilts of this witness.
o g GOVERNOR CAMPBELL: Is$ "G" not in evidence?
MR. BLACKMAN: I will offer it in evidence.
: E MR. MALONE: 1I'll stipulate to it.
Y GOVERNOR CAMPBELL: He agrees to it.
b VOIR DIRE EXAMINATION
’% BY MR, MALONES
i3 Q@ Exhibit K, Mr. Cummings, which purports to show a
» :; 45-degree raference line from the mining horizon to the surface
T ; o f t}x;ground,_hfswno.{zéﬁra-:vﬁt;osvcal;,-:_smrt_ R T T ELITITIIITINTI TSI TN ST AT ey T Treens
Y( A No, it 1ls not. <©Ihis is diagrammatic and it is not
L " scaled,

Q You do intend to, or it is your opinion that a 45-degree
reference line should be used, but the fact that the horizon from
which you are mining is distorted in relation to it rhould be
digregarded as to that axiubity

A That's right. 1t is @rictly diagrammatic and intended
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only t©O clarify ©oF dapict, make 100xe cleay thap we possibly

could with woxrdas what weé think actually happened.

Q ingofar as the broken formations and gediments which
you nave shown in the upper part of the subsided area there.
you nave never actually made any investigation of tnose gedl-
qentations below the surface of the grcund on the pasis of which

you can portray rhem in this gashion. have you?

Q you have 1ooked at the surface of the ground and seen
cracks in the gur face of the ground, and on that pasis have
agsuned that theY axtend down Lo tne thick line which portrays
the poly—halite and have arawn them in because of that?

A That's right.

Q S° rhat you are not testifying here to the commission
that those preaks do exist on the pasis of your personal know-
1edge oOr any investigation that you have made?

A 1 am not.

Tf*“‘*~wa;ﬁfﬁ§ifilarly, with reference ro the pending of the forma-—

tions which YOu-ve shownwih the’b;%*végﬁiiifhb pCL"‘halite‘ o
ET e o— *

1ikewise wave not nad any personal expcrience on the b2
wnich you can tell this commission rnat tnat's what occurs in
an area of gubsidence: have you?

B No, % nhaven 'te

Q so that this exhibit could b€ grankly gald to be nerely

is of




s, SRS

121

your impression of what you think happens under the surface of
the ground, pased upon an examination of crackgs that you have
seen in the gurface?

A Slightly more than that. 1t is pasaed upocn sSome know=-
ledge of the characteristics of sediments, plastic sediments
and evaporates, which 1is comuon xnowledge, that is, to anybody
that's associated with the industry of geology.

Q But you have not actually made any study of this, made
any cores, Or do not have any information on it from which you
can say this correctly portrays the condition?

A No, X haven't.

MR, MALONE: With that understanding, we nhave no objec~
tion to the exhibit being admitted.

GOVEKNOR CAMPBELL: To any of the exhibits, I, J K,

_..1 N

MR. BLACKMAN: I don“trgéAAHZSﬂgfféi Q now.

GOVERINOR cAMpRELL: T, J, K¢

MR. MALONE: I think 1 would 1imit ny statement to K.
That's the only one that I examined Mr. Cummings OnN. With
reference to Q@ - -

GOVERNOR CAMPBELL: He's not golng to offer that now,
as I understand it. 1, J, and K are all that are being offered

now.,

MR, BLACKMAN: I'm going to 2sk him some questions on




- 122
4 - that. I have kind of got ihe cart patfera the horse because
g _ of Mr. Malone's desire to have the sxhibits introduced in evi-
dence. Mr., Wilmer, ths Mining Bnglrear, will testify to those
[ ; and he has a lot cof knowlzdge about it
’ - MR. MALONE: Of course his +z6tirony will be acceptable
- s when we recelve it.
MR. BLACKMAN: 1t's all right, on tha understanding now
F ) 1f you want them in 1'1l offer ther, If you would rather wait
. - until Mr. Wilmer has testified, I will walt.
a,i MR. MALONE: May 1 a3k a cruple of questions on voir
” dire with reference to 1 and J?
‘1 VOLK DIRE LXMMINATION (continued)
’ BY MR, MALONE:

Q what do I and J portray?

A 1 portrays what 1is actually, what has actually taken

oparations whereby Gily appdoalesioly ¢ 1xty -Five percent of the
ore has been extracted., oow eri g oovn ohiarved inoour under-
ground mining oparaticn,

Q Insofar as the plllax o yod s dorenround mine, you have
opsexrved that?

A I have o seryod roon T ntias oo, ot in oour parti-
cular mine, hecause wo P v rialt e th staye at which this

particular phase of sered moochr Rt vAnan vlace, Now ==

place during the first, oxr oo colrpLet ion oL L L i CaeiiTe e s = mro iz
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!
o Q This then -~ I beg your pardon.
' A  With reference to I, yes, I have observed that.
-
b Q With reference to J, this is what you anticipate will
. occur in your mine when you reach this point?
bt A I have actually seen this at operaticns where they are
;‘ conducting seccnd mining.
te Q Now with reference to the formations that are shown
:ﬁ above the mining horizon in both I and J, are they based on a
v core aﬁalynis or on geology or what is their basis?

A Based on core tests.
te Q@ Are those core tests available? P.C.A. has the
’;; information that supports them?
St A We do have.

MR, MALONE: On that basis we will make no objection

SRR g T UREE LI IS T RSIIdying what M,

n

cummings has testifiled.
DIRECT EXAMINATION (Continued) )
BY MR, BLACKMAN;: '
Q Will you kindly refer to ¥xhibit Q which is posted on
the buliletin board behind the Commission and identify that?
A Exhibit Q is a blown-up picture of the seismic structure
reportedly on top of the Devonian, as submitted to us by Pan

American.

MR, BLACKMAN: May 1 state for the record that Mr., Malonsa




furnished me with a copy of what I believe to be Exhibit 1.

MR. MALONE: Right.

r
4
4
4 MR, BLACKMAN: Pan American's Exhibit 1.
F Q@ (By Mr. Blackman) What you have done is transfer the
g seismograph lines from this exhibit onto a plat?

E A Right.

MR. BLACKMAN: I'll not offer that in evidence now. I

p am going to do a lot more work.
. l Q@ (By Mr. Blackman) Mr. Cummings, I'll hand you P.C.A.
: E Exhibit H and M and ask you if those exhibits were prepared by

you or under your supervision?

¢ =
. 7

A Yes, they were.

Q Which?

A Both BExhibit M and H were prepared under my direct

supervision.

J{;WV | "a Doea Exhibit R fairly represent the areis OO Gimmiiodm = s e
| potash and the mine workings in the vicinity of Section 177
A Yes., Exhibit K represents very closely the location
of the boundaries of the mine workings.
Q Dogs Exhibit M fairly represent the areas surrounding
and in tha vicinity of Continental Chase OLl Test and ¥.C.A,
Hole No. 107 and the Southwast Air Course of the Potash Company

of America?

A Exhibit M represents the locatlon of P.C.MA,., corec tect
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107 with respect to the Chase,Continental Chase Oil Test, and
the mine workings labeled "Main South® represent the position
of this particular entry with respect to the continental Chase
Oil Well.

MR. BLACKMAN: I'11 offer in avidence Exhibit H.

MR. MALONE: We have no objecticn.

MR. BLACKMAN: 1°'11 offer in evidence Exhibit M.

MR. PORTER: Any objection?

MR, SMITH: Just a minute.

MR. MALONE: I would like to examine on voir dire as
to that exhibit.

VOIR DIRE EXAMINAT ION

RY MR. MALONE:

TSR (Y TP +hao

exhibit which shows the location of

secpages which it 1y Lhought oams from tt= Continental Chase FET e

well, is it not, Mr. cumnings?

A That is correct.

Q Do you have any information yourself as to when that
wall was drilled or hen it was abandoned?

A It was approximately 1927.

Q That 1t was apandonad oYX drilled?

A it was apandoncd at that time and 1t was Grilled, I
think, within a year of that tiue.

Q Do you hava aoy jnrerwation s Lo the casing that went




into the well or the rerenting program that might have been

followed?

A It's very sketchy. I don‘t know how reliable it is.

Q What is the source ¢f 1it?

A It was a driller':z log and information supplied by the
driller or the operator to the U,5.G.3. In those days the
information was not too accurate,

G Right, Do you know wnether the well actually produced
or not?

A No, so far as I know, it did not produca.

Q It was drilled and reported as a dry hole?

A It did preduce from the Yatcs but not commercial, non
commercial.

Q@ Do you know whether or not the seep that was encountered

was withiu a singla area; in otlar words, from top tc bottom, how

Thdidey WL beie e LdULL wat@b Welin eano

—— e e s e b o e e . -

A Well, in the drill hole there were sevan different
horizons or members of the salt section that showed oil and gas
or oil staining. These sections ranged from 646 feet in depth
to 950 feet in depth.

Q There were areas between them in which there was no
contamination?

A That 1is correct,

MR, MALONE: I think we have no objection to that exhibit.




B

~ 127

- MR, PORTEBR: Exhibits I, J, K, H and M will be admitted,

4 ' (Whereupon, P.C.A.'s Exhibits

- Nos., I, J, K, BE& M received
in evidence.)

MR. BLACKMAN: 1I'll offer in aevidence Exhibit 0, which

f ‘ '~ is the certified copy of Public Land Order No. 2199 from the

s | ; Secretary of the Interior.

t : MR, MALONE;: We will object to it on the basis it i,
| ; immaterial to any issue in this cass. It is not pertinent. l:t

relates to land in the dtate of Utah and ‘o action of the U.8.G.8.
which has no materiality to the issues in this case,

te MR. BLACKMAN: On the contrary, I think it's very
matorial that the Governmant has raocognized, and the State of

s Utah, that the potash 20nes need to be protected, and it should

e done hera. I think it's quite pertinent that our potash

. AR TR AL IR L TS L TREAse = me s vm el i i T o o T TY I R A DU duiiu B s

[ y Utah where they have this protection.
MR, PORTLZR: The Commission will admit the exhidbit for
whatevar wa deem it to be worth.

(whieraupon, P.C.A.'s Exhibit Neo,
0 recaived in evidencae,)

DIRECT EXAMINATION {(Continued)
B MR, BLACKMANY
Q Will you please examine P,C.A.'s Exhibit P which is the

photographic copy of tha page of the Saskatchewan paper, and I will
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ask you if, in connection with your exploration activities, you
are familiar with potash deposits on a vorld-wide basis and also
those particularly in the Province of Saskatchewan, Canada?

A I'm generally familiar and try to keep posted on what
is going on throughout the world in connection with potash de-
posits. I am very familiar with the potash deposits in Canada,
having spent some ten years in exploration and development within
the Canadian potash belt.

Q In your opinion, does the exhibit fairly represent, the
map which shows at the top showing world-wide occurrences of potash,
does that fairly represent ths existence of those deposits?

A Yes, I believe the exhiblit gives a very general picture
of potash occurrences throughout the world.

Q Now referring to the part of the exhibit which is

e 1=2+hallad "Saskatchewan® ani shows the potash belt, doaes that

i L e,

—————

shuw i gonaeral terms tha locacion o TUnTT s el

e e o -

Saskatchawan, you might say the minaable potash belty

a I believe it dosg, in a ygencral manner, It's relatively
small scale. In connection with thils, I might add that my
knowledyge through drilling that has heun done in Sagkatchewan
since 1951, it 1w@as indicated a balt apgroximately 40 feet wids,
some 250 miles long, containing very high grade potash beds
that can be mined by conventicnal mining methods. In addition to

that -~



129
Q You stated 40 faet wide?
A 40 miles wide.
Q 40 miles widse.
- A I'm sorry.

MR. BLACKMAN: Thank you. 1'11 offer Exhibit P in

Mg

N evidence.

_ MR. MALONEs We'll object tO the admission of any
| " portion of the Exhibit P other than two maps. We do not con-
s case,

actually be material to any igsue in thi

sider them to
o the maps themselves.

put we will make no objection ¢
The text, which I have nad no cpportunity to read,
say statement bY someone who 1ives in

which 1is gtrictly a hear

wa object to jt as being hearsay.

‘ canada,
MR. BLACKMAN: we're fully agreeable to striking every-~
ching bt the two maps.
- irie @

— o e
< Fia o T i ey LU

VR. PORTEA: The maps Will peEAmEY
C.A.'s Exnibit No.

(Whereupon, P
jdcence.)

P received in ev

MR. BLACKMAN: 1 also offer in evidencs the gxhibit N,

which is the core raken from Hole NoO. 107

MR . MALONE: No ohjection.

|
MR . PORTER:3 we just have one C

ony of that, It will De

adnitted . You diin't have any objection o the Exhibit wN?

. MALONE: Ho.
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- MR. PORTER: It will be admitted in the record.
; (Whereupon, P.C.A.'s Bxhibit No,
N received in evidence.)
s GOVERNOR CAMPBELL: Everything is in except Exhibit L,
with the limitation on Exhibit P?
-
e MR. BLACKMAN: Q is not in yet.
“‘ GOVERNOR CAMPBELL: Yes, all right.
wa MR. BLACKMAN: May I now excuse Mr. Cummings and you
:: cross examine Mr. Clark?
T MR, MALONE: I'll be glad to cross examine Mr. Clark
:: or Mr. Cummings, whichever you prefer.
e MR, BLACKMAN: Either one.
ij MR. MALONE: Mr. Cummings looks comfortable. We'll
" keep him thera.
:; MR. PORTER: We had better take about a ten-minute

i recess. » R B i e

(Whereupon, a short recess was takan.)
MR. PORTER: The hearing will come to order, pleasaea,

(Whereupon, P.C.A.'s Exhibit No.
T marked for identification.)

MR. BLACKMAN: If the Commission please, I was going to

put in one exhipit before Mr. Malone cross examinses Mr. Cummings.
Q (By Mr. Blackman) Will you kindly identify the document

that has been marked as P.C.A. Exhibit T and state what that is?

) A This Exhibit T shows a method used in arriving at value
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say this was

.o opjection.

MR, MALONE:

R TS ed T sl e £ S RS Tt e T 2 e e BU g e e S

PORTER:

Extiiknit s
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- of potash which wculd be lost with a hiyh taest oll and gas well
_ drilled within this particular arsa. It is broken down to show
the loss in the 200-foot radius pillar, which is designated in
- the table as Area "A". It also shows the loss by denial of
- second mining within ths 700-foot radius pillar, which is desig-
- nated on the exhibit as Areu "B*.
Q Does it also show the method ¢f calculation?
‘i A It shows the method and the formula used in making
. the calculation, as well as the factors that were used.
! :: MR. BLACKMAN: 1I°'ll offer in evidence Exhibit T.
e MR. MALONE: Just one question. This is the computation
‘: that you testified to before the recess,; Mr, Clifford, and is
P your own work?
:: A Mr., Cumnmings. Yas.
'y

I beg your parden, Mr, Cummings. We havs
% LSl 1Ty Vi __'.,

RN 2
e R : 1

E A

The cxbibit will be admitted, Did you

2

MR . BLACKMAN: BEoshild )
{Wharoupon, P.C.A,'s Exhibit No.
r cz2ecived in evidence,)
MR. PORTER: Anyore have a guestion of Mr. Cummings?
Mit, MALOLE: Yo, ..
MR, PORTER: Moo Mitong,




the 200-foot ar

CROSS EXAMINATLION

BY MR, MALONE:

Q M. cunings,

refarring ro Bxnibit T for a monsent,

@a shown 1lin the canter 38 a 3olid pillar that

I palieve you rogtified that yod arnitravily would expect to
leave around any deep wall tnat was sritied through this earth?

A Mr. Clark tastifled to that.
. Q Ooh, was that Mr. clark?
A Right.

Q Do you nave xnowledg? with referaence to that 200~foot
pillar and how 1t was Jetermined that you would leave 200 feet?
this was donse jointly with

A Yyes, A5 & matter of fact,

Mr. Clark and with our Mining Departmcnt. we presently leave

around producing oil wells, 8 shallow oil wall where there 1is

- virtually no pressnre, @ L00~fcot radius piliar.
The 200-f£o0t radius piilar was arrived at more or less

i should leave

peing the mi on we felt we

arbitrarily &3 nlwam Wol
ag a solic pillar pacausa Of yarlous i nacceuracles in surveying
the locaiiun of the well and by Ahat in with our underground
workings. anG hanan ervors that comatimes CONE about as & result
of thusy thing. baing'mispluCud oy o Llrahtly misplotted on a MapPe

Q Mow this danyer of wisplaciny o misplotting or locating
a well in valaclon €O yours WOTRAIAS whvLd be the same whethsr you
viexe gealing with = gihallow ©r Jeap Wikl woaldn't it?
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A Yes, 1t is. However, the additional radius for this
well is primarily an added safety factor because of a much
greater hazard that's being created by the drilling of a high
pressure well.

Q That's in tha opinion of Potash Company of Amerxica?z

A That 1s right.

Q Have you had any assistance from outside profaessional
sources in reaching this decision that you are arbitrarily going
to double the amount of potash that you are gecing to leave around
the well that's a deep wsll?

A We have had some assistance from Mr. Wilmer in this
ragard.

Q Was thils assistance in connection with this case or
prior to this case?

A It's in connection with this case.

Q You had had no assistance from him prior to that time?

A No, we did not.

¢} And thnec arbitrary dzaision that you reached was reached
by your own company within li. own organization?

A That is corraci.

Q Now with referance to the 700-foot of room 2ud willar that
I helieve yvou said you intonawd Lo leave around there, would that
be left in the samz condition that it was after you had finished

primary or first mining?

s ey



A Yes, it would bea.

Q@ It would not be necessary to leave it in that same
condition in order to provide support for that area, would it?

A in my opinion, it would.

d Do you mean to say that in your opinion the room &nd
pillar that you are leavinyg in now is the minimum that would
support a ceiling over the area with which you would bé dealing
here?

A We baliave it is at this particular dapth.

Q Then you compute the area,oxr the ore lost in Area “A",
which i the 200~foot ¢ircle, at $251,000 in value, is that
correct?

A That is corract.

Q And then in Area “B"™ you add an additional $785,630 in
value?

A That 1s right.

Q Are you telliny the Commission that this 18 the loss that
Potash Company of America would sustain 1f this well is permitted
to be drilled?

A I @ telling the Commisgsion that this L8 the valua of
the potacsh that would be left.

Q flave you made any attempt to ascertain what the actual
loss the P.C.A. would sustaln, as distinguishad from tha potasn

that would ba left in the ground?
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A Ro, I haven't.

Q It's a fact, is it not, that potash in the ground has to
be mined, brought up, refined, shipped, and marketed, in order to
determine what profit Potash Company of America makes from each
ton of ore that it has in the ground?

A That is correct.

Q And then arriving at the adverse impact even if this
area was left, would it not be correct that the profit per ton
that Potash Company of America is making c¢a its sales would be
a measure of the loss that you'd sustain, rather than the value
of the potash left in the ground?

A That is correct; however, it does not depict the true
plcture as to what the loss to the State of New Mexico would be.

Q I had reference to the P,C.A. in this instance.

A Insofar as P.,C.,A. is concerned, that is correct,

Q Can you tell us how much profit P.C A, m2kes par Lot of
ore 11 the ground from its operaticn?

A I cannot do that because it's classified.

MR, BLACKMAN: I don't think this is proper cross
examination on the basis of profit, There has been no testimony
whatever as to profit per ton or profit by Pan American or
P.C.A.

MR, MALOME: Well, L{ it please the Commission, I agree

there hasn't been and I think it's high tims there chould be.
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e no doubt about that, this 1s what the potash that is there in
the ground would be sold for:; this is the total price that would
be received by P.C.A.

MR. MALONE: If the Commission please, it seems tc me
vwiat we're trying to determine here is tha economic impact of
the deprival of the right to mine a given amount of potash.
Either we arrxive at that by looking at the profit that would be
lost by the ayency or the company that does that mining, or we
take this gross value which they have introduced and go into
the question of what their operating expenses are, what their
expenses incident to getting that ore out of the ground and
rarketing it, and then we arrive at the guestion I'm asking,
which 1s what profit per ton dcas Potash Company of America make
on the ore which it mines and markets; and hence, how many
dollars will P.C.A. he deprived of hy lcaving this in the
ground for twenty years or until the conpietion of the production
cf this well,

MR, BLACKMAN: 1f the Comadssion please, I don't want
to prolong this, but it seems to me that waste, conservation, and
safety are the only real issues before the Commission now, and
not profit at all,

QOVERNOR CAMPBELI:: Logs tne order refer to corrclative
rignts, R-111-A, or not?

M. MALONE: It does, I'm sure it does.
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GOVERNOR CAMPBELL:3 Off the xyaccerd hare.

(Wnexenpon, 2 discussion off tns racord was held.)

GOVERNOR CAMPBELLs Bark un the recoril.

MR. PURTER: Chisction averes Led.

GOVERWCR CALPEELL: NOow, Mr. halone what you are talking

about really is the grcss sales value less cost, 1ess expenses?

MR. MALOME: That's right. What 1is that worth to the

owner of it and what it's worth is the valus that they have

assigned to it here less what it costs to mine it, refine it,

market it, and then we get down to tla loas that they sustain

by reason of jnability to produce this for the present.

GOVERNOR CAMPBELL: You &re tzlking about 2 comparable

figure to what you have teatified to ia Exhibit 11, only as to

potash, 1is that ggnerally the casze?

MR. MALONE: Ttzt's genserally +he case, and I'll have

to analyze our exhibit here to be ceriabn. 1 xnow our exhibit

has operating Sape8nsi=. I am not &irs Whethsr it has the drilling

expense of the woll to begin with iu i, It can b2 geveloped on

“ 1 can stats T W A § awanlne that with

that baclse. pratis awll

the witness, GOVILNOL.

MR, BLACKMALs Ir ths comal solon pleada, it sueins Lo ne

we'ire gelling inue =h urca here whioh odynt tzko us months to

figure out. wha opsrating expetscs of an oil well as related to
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the value of the hydrocarbons that might come out depends on what
the reservoir is. We have no notion what the remervoir is,

This is pure guegawork as %o how much Pan American may profit
from this particular area.

He's talking about some accepted standards or general
standards that may Le applicable to nil walls, and there may be
‘such standards. We don't have anything like that in the potash
induatry.

GOVERNOR CAMPBELLs You don't have any general figure as
to how much it costs youv per ton to mine ore; is that what you
are gaying?

MR, BLACKMAN: We have,certainly,our accountants have
information as to how much it costs in a general picture to mine
a ton of ore, but when we're talking about something here, we
are talking about a large body of ore which i3 thick in the
middle and thin on the sides, and the auastion of whe=: you'd
losa it and how much you would lose is very much up in the air,

GOVERNOR CAMPBELL: You are talking about "X" number
of tons of ore in a 200-foot solid pillar, and 700 feet away from
it, aren't you?

MR, BLACKMAN: Yea,

@GOVERNOR CAMPBELL: You know how much ore is; if it's
for you to testlify to it, that's somathing else.

MR, BIACKMAN: I can't say it's impossible at ¢he moment.
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in terms of loss of profit?

A No, I cannot.

Q You do agree with me that that figure does not represent
the damage that P.C.A, would sustain?

A As I previously stated, that is the sales value of the
potash that's left.

Q But it does not take into account mining expense, salaes
expensgse, or refining expense?

A It does not.

MR, BLACKMANs I think, if the Commission plesse, if the
Commission wants to get into that we will request now that pan
American bring in their books, kecause we'll want to cross examine
them on all their expenseas.

GOVERNOR CAMPBELL: The witness said he can't testify to
that.

Q (By Mr. Malone) Now with reference to the pillars that
have been left within your experience around oil wells in South-
castern New Mexlco up to the present time, have you known of
any 200~foot piliars being Lofi?

A Yes, reportoealy 250-foot vadius pillars at the U. §.
rotash operation,

Q Do you, yoursclf, hava auny kFnowladge of these plllars?

N Only as reported to me by thivr people.

Q ¥You have not left any 250-foot pillars in PoCLA.7?
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A We havan't,

Q With reference to the so-called second mining or
secondary mining to which I dbelisve you testified ~- or was
that Mr, Clark?

A That was Mr. Clark,

Q That was Mr, Clark. Do you have any responsibility for
the plan of secondary mining that's followed?

A I do not.

Q@ Then I sugpect we'l better ask Mr. Clark about that.

I believe that you arrived at the 700-foot radius on the basis
of the 700-foot depth of the mine in relation to the so-called
angle of raference of 45 degrees, 18 that ccrrect?

A That is right.

Q What exactly does that 45-degree angle of r.{gggpcq repre-~
sent as you have used it there?

A It represents the shear line where the support has been
removed and convergence tzkes place wlthin which there will be
something as similar to the picture we show in Exhibit K in which

we will have our broken-up condition of the beds overlying the
salt with a flexing and folding of the salt beds.

Q What do you mean when you say a shear line?

A wWithin that area we will havs scme subsidence which 45
reflected on the surface,

Q And this subsidence that is rsflected on the surface,
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v, of un-uniformly?

A It's rather un-aniferwmly. e Indicatsd by surface
surveys that have reen ran in aress whare ¢his bas actually
taken place, you'li hava én up and Zown aovament, you will have
a sideways mcvem:srt, ar Lt will reme o warieans directions,

Q Now when you tall abact 5 vz foi0g, just what do
you mean, or a shsar Llinaz

A Shear line 1s zlong whic:. tnis has tzken place under-
neath, which, as shown on the left-heivi side of our Exhibit K,
the area is undisturbkasd bt on the rijht side of it it becomes
disturbed bacause it's within that arsa that is noving.

Q As a matter of fact, Mr, Cuvwmings, have you ever

2

actually known of a cas

4

mining of a four-foot wvain of potash cocuared?
A Would yon reztaly the quast g
Q Have you ever htowr of & vone of sehavrface subsidence

where secondary wining 28 1o cfout v rad enoarred?

E No, I con't Leliove L Tag,
Q The fact is that the t:atiac-, thal pou have given up
o this point with referaans to sonaiown fas wilatea to situa-~

tions in which the wingd cat vein w2y fraows L o 30 fect in thick-

ne3s, wasn it i
A Not neczscarily., Thera haoe vion 2vaz, of much less

than that,.

2 of surface zulzidense where a secondary
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Q But you have never known of an area where there was only
a four-foot vein?

A Not to my knowledge.

Q Ags a matter of mining fact, when thu formations and
sediments break, if they do as you have portrayed them, and drop
down to £ill that four-foot area as you have indicated, isn't it
an accepted fact in mining engineering that a swelling occurs
in those sediments so that they occupy a greater space after
they have broken and dropped than they occupied in their native
state?

A Yes, that is true, Actually, the area of subsidence
as depicted on the surface, the drop will be about 60 percent of
the opening, in other words, the bed thickness.

Q What is the percentage of swell which you would consider
to be acceptable undexr the conditions of which we're here dealina?
A In other words, it would be the difference between,
we'll say, three feet subsidence at the surface and a filling of

four foot opening at the bottom,

Q I want this as a matter of mining theory and not as a
matter of what you speculate has happened in these cases, 1Isn't
there an existing formula or basis for estimating the amount of
swell that occurs when those formations drop down?

A It varies with the type of formation. However, the

experience recoxd in the Potash Basin where subsidence has
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the surface ané a given amount of winiay below, it's impossible

to zrelato the amount of ore tekan ot b tnae bottom to the sub-
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Q So you know those water zones are there and you've also

agreed with me that the solution ore going into solution of the
aquifer has resulted in subsidence of the surface at places
where no mining occurred at all, tha*'s correct, isn't it?

A That is correct,

Q Then if the subsidence were triggered by the drop in
the formation in the mine, but the number of feet or inches of
subsidence actually resulted from the subsidence in this water
zone and this water zone, it would not be possible to say that
60 percent of what you did here is necessarily going to result
at the surface?

A I think it would because this is pre-existing, prior
to the time that the secondary mining has taken place. By
establishment of the grid system in the survey stations at

the surface before second mining has started in what we would

consider within a reasonable length of time, this subsidence that

you are talking about has taken place over eons of time,

That exists; the ground is more or lass stablej that
is, from ths standpoint, from a practical standpoint it is
gtable. These stations are established at that time, and
meazuremantg were actuvally taken, and despite this measurement
thie 60 perxcant flgure has been developed.

Q Aye yom saying o the Commission that ahasar forogs

genarated &t the level of the mine when this mining horizon las:
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collapssd extend dircatl;, or viear to the surface of the ground
within an area down to 45 degrees?

A When this movement has been triggered; within that
areca in which it has been triggered.

Q You say that the shear forvas gxtend from the 700-foot

horizon to the surface of the grcowrnd in the form of shear planes
that are reflected in cracks in the surface of the ground, is
that correct?

A I didn't say that, nco., I say that the shear forres are
going to be prevalent from the mining level to ths surtace as
loag as this subsidence is takXing place, until it stabilizes.

Q And if those shear forces aroe prevalent all the way
up, you are going to have oracks extending all the way up to the

surrace, area you not?
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A Not necassarily, fad thie i e
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incompetent heds and troirs elzsgticiry v poinrn ©f bending is

reached nmch quicker staga thar that of the salt formation,

Q Then if I followed youw, yoa i saylnyg that there are
no shear zocnes that extend from tir wlircu-o2ut area to the sur-~

face of the ground thrayighy +70 axhidtidy wrhich you have prepared?

n
.

A Thesa beds hawe o>z down et - 2r lass &s they are

{
\

depicted on #Exhibit K.

Q Are there or are there nct, ia your opinion, shear
zones that extend from the mined-out arsa to the surface of the
ground?

A I don't Delieve there are; otherwise, we would have
had flooding of some of the areas in which the secondary mining
has been conducted and subsidenc2 has takan place,

)

0 How did you arbitrarily, ¢nd rhe <racks that you have
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Cementing Company o1 any other competent source, as to the forces
that might be exerted on the well in case of a subaidence of this
type, and the forces that a well might be able to withstand?

A No, we haven't.

Q S50 you are strictly guesstimating in that regard?

A We tock thig as a more or less arbitrary figure, the
same as the 100-foot diameter pillar around the shallow walls.

Q You, yourself, are not prepared to testify as to the
forces which might be generated here and their effect on a well
in the area?

A I belileve the witness that Mr. Blackman is going to
call, Mr. Wilmer, is much more competent than I am to testify.

Q 80 you are not saying to the Commission that a well

drilled in the area which woulda, say, represert an angle of 68 or

Ay trmeel A T Aaenew
JqrIce, WOULS S8 &

70 degraes instsacd of your 4% da
movament whiah you hwve depilcected hare?

A I'm saying that I would nol went to m rasponsible fo.
drilling that well,

Q You have nov, howaver, cade any study Lo detanaiae the
effect or the resistance of the woll?

A I haven't, Mr. Wileer has,

Q It's truce, of coursc, (v woeon thin formation bresks
up and 4rops, Lt has to have sonavaers fo drop, doesn't Ltv Iw

has to have some space to filly




A That's correct,

Q In the situation that you had here, the only space
that's available to it is the four-foot mined-out area at the
bottom of your d&rop?

A That's right. |

Q And there is no increase in the horizontal space that's
available so that the cracks which you have depicted hers,
there's no way “hat this formation can push out to the side and
get gspace to take care of the cracks which you have depicted as
occurring?

A So far as we know, there is not.

Q Do you still thinsg as a physical fact that it's
possible for this sort of fracturing to occur under those cir-
cumstances?

A As depicted here?

Q Yes.

A Yes, I believe that,

Q In the area, you sala you had sezen subsidenae ihad,
had occurred whera no mining had occurred?

A I have secn the so-called slum»: | arcas., As & matter
of fact, we have a number of them in o particular vicinity.

Q Anc they have no relation to underground mining, do
they?

A These have no relation in ovr particular area,
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Q And the cracks wbich you observed there are quite similar
to the surface cracks which you observed in an area where there
2S¢ bsean underyground mining, are they not?

A Well, they are different in this respect, inasmuch as
those serve as vehicles, as transpcrtation £ox charging the
water zonas that exist above the salt and they have been leeched,
and you might describe them as cavities whereby, these cracks
are fresh cracks and they are breaks, more sharp.

Q What you are saying, if I understand you, is that they
were the same type cracks to begin with but water has washed
them out?

A That's right, dissolved it out and they have lost their
original appearance, As I stated before, this has occurred over
eons of time,

Q Would yorl agree with me that it is possible that cracks
of the type which you have here depicted could result from a
vertical slumping into theee watac-bearing zones and without
relation to the slumping (hrat occurs at the mined-out area?

A Well, this would be gtricliy spesculative; in the first
instance, wou would have tce knew that the cavities exisied,

7 They do exist In that arez, «do they not?

A We think they do., We have occasion to believe that
Lhers ars cavities, A certain parcentage of this is rock that

is omoviveg, thut o ia o going to band o £1010 those cavities, They're
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bound to, if the rock is moving al ar;und them, it's going to
follow the line of least resistance.

Q I believe if I understood you; then, you would agree
with me that it was possible that these vertical cracks could be
caused by that sort of slumping?

A There could bhe, there has been; we know that has
occurred.

Q@ And that would be true whether there was a mined-out
area below it or not?

A That is correct.

Q I'm not sure whether you ever gave me the percentage of
swell that you thought would be applicable to a subsidence of
700 feet, such as you have attributed here.

A Would ycu clarify this for me, pleage? You mean the

space occupled would be a certain percentage greater when it's
broken than it is when it's in place?

Q Right.

A I think this 1s a more weaningful figure than this,
and this is the msasurement figure that I gave you, Mr., Malone,
that it must sweli. We'll say the difference between subsiding
three feet on the surface, wherepy it has filled an opening that
1s fcur feet underground; as to how much of this, how much swell-
ing there it is difficult to say in this particular formation

because we don't kncw how much of that we can attribute to being

|
!
1
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o taken up by these vugs that we have been discuasing or these
o cavities,

L ) Q Isn't it a fair conclusion fiom that, Mr, Cummings, to
. say that we do not know what happens when this subsidence occurs;

e that all you know is that there are vertical cracks in the sur-
face which vary from the 45-degree angle to the edge of the sub-
sided zone below?
& A Yes, right.
Q And isn't it a fair statement to say also that we cane
not describe that 45-degree angle as a shear zone or fault or
! a shear force that extends from the mined-out area to the sur-
face of the ground?
A The shear forces take place within that zone,
re Q And do not extend frem the 700-foot level to the
surface, in your opinion?

—

g cf the formation T da not believe takes
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o place throughout the salt section,

Q As a matter of fact, if there had been shear zones
from the mined-out area to the surface, you would have intro=
duced water into your mine avery time you collapsed a section,
wouldn't you?

A This would have been done,

Q That's one thing that we're certainof, there are no

shear zonesg that extend down to your mined-ouui ared?
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A Except in th2 -Lsstic mamnberz. That's the anhydrites,
the silt zones, the ©luy zones, poly-halites,

Q They do nct extend down tc your mined-out area?

A  They are reprasented h: My

. Malong, by these,
(indicating) . We speak of the 2alt section but it's not all
s&lt. We have here, for imstance, unrvediately above our ore
zZzone we have a salt bed. Above that is a nlzy zone and then we
have another salt bed, and here is an aphydrite bed. This is
poly~halite. These are all clastic gsediments. What I've been
trying to explain to yon, and perhaps confused you, is that we
believe that thesae will break, thesc clastic sediments will
break the same az these clastic gedirments up here will break,
beczause of thes forces that are exerted within this draw area
between these two suksidence lines or shear lines,

Kow the forre 4= transmitra? th-oogh here, but these
zeds wlill bené. They wilil break adizcent, We've geen cases
whore they Lhave brcoken oy srappsd off to this first clay zone in
zyezs whera scecond mining has t2Xen vlacoe, came down In slabs.,

But. that is heacause of the thinnzes

-

oL thieg bed and the weak-

£

Wls point, and this 4s v woz area st the contact

nezs of
patween the selt and between £hiz oloy zone; 20 Lt parts and

2. P JUN —~ " - Pl kN PP TI I DI 2 4 o A g - - [ - .
te drope so far ans L4 yeaches ite Lieidr oF dhe cluslicliy.

Therafore, 1t will staxzi, braak nyg (5 slanes
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. Phat limit of

elastvicity dao yvraed ruck aarlier or with lesger bending in
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— these less competent members, the anhydrites and the clays

and 30 forthu; so our forces exist here in the salt formation

but this fracturing doesn't take place throughout the salt

- Q 1£f the fracturing actually occurs that you have por-

trayed up there, you have intrcducsd fresh water into the sélt

water ané provided an opportunity for salt water to migrate
iato the fresh water, have you not?

- A  Actually, I don't classify any of that water as fresh
water,

Q Agssuming for purposes of my question that the potable
water described by Mr, Clements is in fact potable water, that
result would have occurred, wouldn't it?

A That will occur and that condition is existent before
subsidence takes place because of the very fact that we have
these solution channels and these solution cavities presently
exlsting, which has cauvwscd these sluwp areas on the surface,
30 thay are interxconnected at the present time,

As a matter of fact, in this particular area, the
Clayton Basin, ag L anderstand it, iz a closed basin; and thoss,
as you refer to them, fresh water zcnes are charged by the

PP P Ll SR T VA SR I P R P S R T vl e o 'th'rrc
drainage and run off within that kacin and €to a large degres

¢

T

by migration down through these channels that do exlst from the

surface,
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Q You would not deny that you are increasing the number
of channels when you fracture a formation as you have portrayed
there?

A I certainly would not.

U And, in fact, you are greatly increasing the comnmunica=-
tion between fresh and salt water, are you not?

A We are increasing it and it will he increased, but it's

a condition that does exist to a certain degree at the present
time.

Q Are you aware of the fact that in every oil well
drilled, it is necessary to cement off the fresh water to pre=-
vent the sort cf communication that you are providing here?

A I am aware of that fact.

Q If you did not collapse your mined-out zone but
followad a panel retreat, it would be possible for you to get
almost as much of the potash as you dre now iecvoveiing and still
leave adegquate supports insofar as subsidence 1s concerned?

A I would suggest that you direct that question to Mr,
Woomer, who is a much better exyati insofar as the mining pro=
duction techniques are concerned than I am.

Q 1f you are not qualified ¢o answer it, 1 certainly
will. Do you know what angle of xcierence is used in connec-
tion with the construction of a shaft to a potash mine, insofar

as subsidence is concerned?
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A So far as leaving a pillar is concerned?
0 Yes.,
A We normally leave a pillar the radius of which is

equivalent to the depth. In other words; if you are at 700
feet, you are sinking that shaft to your ore horizon at 700
feet, you would leave it virtually unmined except for getting
away from the shaft, an unmined solid pillar around the shaft
7500 feet in diameter. It was 2500 feet, it would be 2500 feet
in diameter. Let me follow that, not 2500 feet in diameter,
700 foot radius =-- 2500 foot radius.
0 And you have followed this practice uniformly both
in Canada and in New Mexico?
A We have; as a matter of ract, we have expanded it a
bit,
#R, MALONE: I believe that’s all from this witness.,
HMR:; PORTER: Any further guestions of the witness?

Mr, Blackman.

REDTIRECT EXAMINATION
BY IR, DBLACKIMAMN:

Q Do you know whether or not in the Carlsbad Basin

there has been any second mining conducted in four feet of

potash?

A I do nct know,

Q So that since you don't know; you had testified that
you didn't know of any suriace subsidence where the mining area

;
;
4
|
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was only four feet daep, that's because it has not occurred,
is that true as far as you know?
A I don't know whether it has occurred or not. I have

not observed it,

MR, BLACKMIMN: Thank you,

MR, PORTER; Any further questions?

GOVERNCR CaMPBELL: Yes,

RECROSS EXAMINATION

BY GOVERNOR CAMPBELL:

Q You made a statement, Mr. Cummings, certain times on
a rule of thumb about 60 percent. ould you restate that?

A The subsidence on the surface measured in feet will
be about 60 percent of the openiing, the thickness of the opening
that is provided by the mine workings, In other words ==

Q Does this take into consideration the possibility
of wvuqular formations and all of that. or is that ahsent that
condition?

A Tnis ig¢ mor® or less a rule of thumb, It’'s an estab-
lished empiricasr figure that is uscd for gencral cases.

0 Is that the maximum at the surface?

A No, it may be as much as 75 percent of the opening,
the thickness of toe opening to which this is dropped. [ may
e as little; 1 suppose,; as 50 percent.

QO Does the surfacva supsidence decroase goenerally as you

move to the outer edges of jour angle?
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A That's right, as shown here, your greatest measure-

ment would be directly over the center.

Q Yes. NoOw where vou arce talkina about tha &0
is it at that the average?
No, it‘s at tha' point.
So as you move away it would be less than 60 percent?
It would be less, it would taper.

Until it reaches zero?

» O ¥ L ¥

Until it reaches zero,

MR, BLACKMAN: I might ask one question that would be
helpful., Is it not true that Exhibit K is intended as
ized representation, and the area between the two draw lines
might be gaeveral thousand feet?

A That is true,

MR, BLACKMAN: In other words, explain what happens
as you progress; 1s 1t not true that the draw line say on the
left side of the picture moves O the left?

A If you arae coming from riqght to left; as you move
wack here, this lile keeps coming, advancing in this direction.
This one will have beon establisied back here., So this might
represent as much as, say, four or five thousand feet, That 1is
this measurement acroesa hario {Llaaicatlng).

0 (By Governor Camppell) Let me finish my question
here then, You have testified that in the area wherce this

location is proposcd in Soctaon 17, the average thackness of

l6l

¢« general-
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the formation bearing potash is 4.13 feet?
- A Right,
- Q Then what you are saving generally, with all of the
qualifications that have to he made; is that the maximum sub-
- sidence at the surface, assuming a situation of this kind and
o recognizing that over a period of time it will cover an exten=-
F- S sive area, would be 60 percent of 4,13 feet?
a That is correct, It would be approximately two and
- a half feet.
L Q Or two and a half feet?
“ A Right.
- Q So that as a gencral proposition we are talking about

a maximum shearing effect between 700 feet and the surface of

two and a half feet, is that correct?

i A A total movement, ves,
! 9] AL Lile maximumz
E A Righﬁo
0 Tf it was a complete movemant?
& If it were a complete movement, If I may, I might

explain that the 4,13 is the average thrcughout the area; and the
minimum thickness that we have usced 1n arriving at our ore reserve
estimate and in arrxiving at tnis average thickress is 38 inches:
and it will range in this varticular area up to as much as six or
seven feet in some parts of tha ore body, HRut this is the over-~

@ all average.
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MR, MALONE: One other question, if I may,
MR, PORTER: Mr., Malone,
BY MR, MALONE$
Q With reference to the four feet that is available
{or drcp, your cxhibit indicates that the floor rises as well
as the roof coming down, is this a fact?
A That actually happens; it's been observed.
Q So that there isn't actually four feet available in our
situation for subsidence from above?
A But that is taken care of in the 60 percent figure
that we have used. 1In other words, this figure that has been
developed has been developed hy actual measurements within the
area. It's an average figure and this takes into account this
because it's an actual measurement that has been made at the
surface.
MR, MALONE: Thank you.
ik, PORTDRi Anyonc 7l5c have 2 question? Mr. Nutter.
BY MR, NUTTER:
ol Mr, Cummings,; I would like to Kknow exactly for sure

iust what your nolicy is now around your core holes, you leave a
J ! Y i Y

L00~foot pillar, is that correct?

A That is correct.
0 But ycu do conduct secondary nining operations?
A That i¢ correct.

Q Around a shallow oil producer, you leave a 100-foot
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pillar?

A 100-foot radius pillar, As long as it is producing,
we provide the extended pillar, which in this area would be
700=-foot vadius, in which no second mining would be done as
1ong as that well 1s producing.

Q When the well is plugged and abandoned, what would
be the case?

A We haven't arrived at that one yet. It is our intent
for anandoned wells; if we can satisfy ourselves that we have
achieved a plugging job that gives us protection, we will treat

those wells the same as we treat the core tests. We will leave

a 100-foot radius solid pillar; we would conduct second mining.

Q You would conduct secondary mining?
A Y28,
6] Around any high pressure producing well; however, it

would be your policy to leave a 200-foot pillar?

A ‘‘hat 1s correct; solid pillar,

Q That's without any primary or anytithing?

A dothing. It's untouched., It's a solid pillar.

0 Then naturally you would not coanduct seconaary mining

operations there?

A Definitely not,
0 I presume tnat a high nressure well would have the same
status, then, as a shallow wnll upon being pnlugged and abandoned;

if you were satisfied it was properly plugged; then you might
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conduct a secondary?

A If we were :avisfied it was properly plugged, the same
would apply.

Q In making your calculation of the reserves of potash,
youu used 15.3 cuabie teat per ton, that is correct, 1 believe?

A That is correcse

Q Your estimate Qf value of those reserves, were those
the same as Mr, Fulton used; $8.375 a unit or something?

A The price per unit for potash was identical in both
cases; the total valus arrived at is a slight difference batween
what Mr, Fulton arxrrived at and what I arrive at. His was nine
hundred some thousand and mine was slightly over a million
dollare, This is attributakle primarily to the different tonnage
factor that was used, I used 15.3; he used 16, which would zeduce
the tonnage where the area 1is the same,

o] Assuming you mined 65 parcent on primary and recovered
another 25 percent on secondary,; ycu would have 90 percent mining,
then in your c¢owroutation of recseves you used 90 percent mill
efficiency, t:0; i that correct?

A Approximately thuat on the averaqge,; yes,

Q In determining where the zone of cubsidence 14, have
you gone solely by the cracks 'n the ground, or was this deter=
mined also from a system of benciy marks or wonuments that were laid
out on the grid?

A 1tfs laid aut on & grid and determined by tying




surface surveys with the underground surveys,

Q How far apart would points on that grid be?

A Well, they vary, Actually, Mr, Nutter, we have not

reacned the state at which any subsidence has-taken place in our
immediate mine, but the practice by other companies is to

lish these bench marks on 100 foot, on a 100=-

estabe

foot grid system.
Now observations are taken initially on most of those

stations at various periods; we'l.. Say one week apart, at shorter

intervals in the esrly stages when subsidence is just beginning,

Then, as I understand, as the subsidence progresses and the move=-

ment becomes less, the slowing down, that oftentimes these measure-

ments are taken on, we'll say, every fifth kench mark,

Q - How many actual, to your-knowledge,'surveys have been

made ‘on this grid system down in the Carlsbad Potash Area, to

measure. subgidence On .secondary mining,
A Gee, { could not answer that. There’s been many of
them nade,

Q Have they been made for potash which was being second

ained at a 700=foot level?

A I believe in most cases the depth was ‘greater than

700 feet. I know the average depth would be greater than 790,

Q I believe it was mentioned that some of this subsidence

had taken place on second mining in areas where the potash beds

were some 30 feet .thick?

A I don't know.of any guite

that thickness there. There
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have baeen some that have been cver 15 feet, There are possibly
gome that are over 30 feet.

Q To your knowledge; nc secondary mining has occurred in
a four=-foot bed?

A Not to my knowledge; but I would state that in all
propability there has been some but I'm not familiar with it.

Q Assuming a bed of 15 feet was second mined, how long
would it take this total subsidence to occur from the time of the

second mining until the surface subsidence ceased?

A Until there was actually no movement?
Q Until there's no detectible movement.
A I zould not answer that.

Q How long does it take it to approach 60 percent of the

beds in the grcund that were removed?

A | Well, we'll say to the point where it almost stabilizes?
o Vasg, gir,
A As 1 recall some measurements that were made, and I

believe this was put in testimony in one of our hearings, it was
somethaing likz two and a half years from the time that second
mining had taken place, Before this thie ground almost stabilized;
although there was still some movement, it was very slight,

0 O oprosume shat 1f you have this fracturing of these
inconpetent beds un chove, and a4 lo2sing of the material that
garpaction wonld slaowiy coour ovar a long persod of time su that
surface subszs.ence wonld actwally continve indefinitely then?

A Some subsidence would pe taking place for a long period
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of time,
- Q Is there any lateral movement of the bench marks?
A Yes, there is. There's lateral movement and up and

down movement, vertical movement as well,

. Q Has all of the lateral movement been, in reference to
Exhibit K, towards the center of the exhibit?

A It's primarily toward the center of the exhibit, but
it will move at angles up tc say 90 degrees away from that on

certain bench marks. It indicates that this thing is corke-

screwing.
s Q I sae,
' A The general pattern would be toward the center from the
. edges.
P Q Has any subsidence ever been measured on any of the

mines down there on primary mining only?

A To my knowledge there has not been, We haven't done
any.

Q These pillars that you leave are clastic and would
tend to squash down, SO to speak, and expand laterally?
j A We have in that connection measured so=-called con=-

vergence by setting bonch merks in the floor and the roof of

! our entries. By leaving 65 percent; there‘s no detectible

mcvement of the back or the floor.

0 I sea.
A At the depth at winich we are mining.
Q In other words, 35 percent nillars support the roof
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without detectible =--
A The supports.
Q -= subsidence?

A Without detectible subsidence or convergence, we should

MR, NUTTER: Thank you,
MR, PORTER: Any further questions?

BY GOVERNOR CAMPBELL:

Q Mr. Cummings, one gquestion about the general procedure
that you would use over a period of years to do your second mining,
is it the practice to mine on first mining -- you are operating

only on cne level, I assume, aren’t you?

A That's correct,

Q That's all the ore you have?

A That's correct.

Q You don't have different strata of ores that you need

to recover in the future?

A Not in this particular arsa., We do have in the northern
part a bed that may be ~ommercial down the line bhefore we have
exhausted the present mining.

Q In which event you would make that decision after you
finished your first mining, as to mining the pillars out or
mining above?

L That's right, it would be a matter of economics,

0 in this area, assuming there's only one ore body that

justifies *he mining; do you mine all the way out to the economic
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limits and then back up to the shaft with the removal of the
pillars, iz that the procedure that you follow?

A That's the procedure. 1It's a retreat from the margins

of the ore body back toward the shaft, providing, for the principal
reason of keeping your main haulage-ways open back of you,

Q With regard to this immediate area again, when you talk
about a period of time, what are we talking about in connection
with the second mining and whatever subeidence might take place;

how many years-—=

A I will answer the first part,
Q -~ before you would be out of there?
A That is too long. We will be mining in this particular

area in this manner, we estimate that at our present rate of
operation our ore reserves will be exhausted in about 15 or 16
years. Now because of the fact that we do need to blend these
ores for the purpose which Mr., Clark previously stated of main-
taining a uniform mill head, mixing the lower grade ores with the
higher grade ores, diluting the carnalite, the magnesium chloride,
the potassium chloride which gives us trouble in our processing,
keeping that dilution down to a tolerable rate, I would assume
that we might still be mining in this particular area to the ex-
haustion of our ore reserves; in other words; some 15 years.

Now as to when it would be safe to drill an oil well
or might be felt safe to drill an o0il well,; or the subsidence has
completely quit; T think can only be determined by measurements

after the second mining has been done. In other words, at wnhat
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point this will stabilize would be pure speculation at the pre-
gent time,
Q Is it the position of your company, if you know,

that there should be no further drilling for cil and gas in this

area until you have exhausted your reserves?

A It is,

Q How large an area?

A Now you are speaking of this specific area?

Q I'm speaking -~ yes, I am talking about the area

colored in ink in Exhibit H.
A Also there will be second mining in the ==
MR, PORTER: In the blue,

A == in the blue. I might point out to you, I don't have
an exhibit on the board,; but the area involved would be this area
from this sign that is down here in Section 8 extending over and
would also include our area in blue con this map in which second
mining has not been conducted. and would be from this point to
this point; and, of course, up to this margin to here,; so we woulcd
be talking about possibly a section and a half.

GOVERNOR CAMPBELL: That's all,

MR. PORTER: Anyone else have a question?

MR, MALONE:; May I ask if the witness, during the
recess tonight,; would compute for me the effect on the figures
on his Exhibit T which would result from his taking out the

100=foot pillar which bhe has testified that he is going to have
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to leave around the Barber 4=A ir any event, so we could get a

net fiqure of the increased reserves that would be lost, rather
- than the total reserves as though there were no well already there,
A I am agreeable to doing that.

MR. PORTER: 1 don't know that there’'s going to be any
- night recess. The witness may be excused.
{(Witness excused.)

MR. PORTER: Does anyone wish to cross examine Mr. Clark?
- MR, MALONE: Yes, sir.
v HOUSTON CLARK

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

further as follows:

e CROSS EXAMINATION

BY MR. MALONE:

t:
¢ Q Mr. Clark,; with reference to the carnalite which

¥ ors apparently exists in some greater guantity in the area of the

proposed well, does the existence of the carnalite reduce the
value of the ore where i1t occurs?
e A The effaect of an excessive amcunt of carnalite leads
to a processing inefficiency in the refinery, which in turn
reduces the recovery of the value of the ore; and therefore we
sustaln higher losses in our operation.

0 And the cost of processing that type of ore is greater
than ove in which the caraalite is not as freguently encountered?

i A This is correct.
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Q Do you happen to know whether Mr, Cummings has given

_— effect to the carnalite in the ore in the computation that
he has made on Exhibit T?

1 A No, he has not.

- MR, MALONE: The witness testiified in cresponse to my
guestion that the occurrence of carnalite in substantial guantie-
ties reduced the value of ore, and :hat it was his impression

. that Mr, Cummings had not taken into account that reducition in

the computation that was made on Exhibit T. I would therefore

also like if, during the recess, which now seems more probable,

e Mr., Cummings would recompute these figures, giving effect to

the existence of carnalite in the quantities there encountered,

MR, PORTER: Do you understand the request?
s MR, CUMMINGS: I understand the request, but it's my
feeling that it's taken care of. I have stated an average mill
recovery of 90 percent. That takes intc consideration the
carnalite ores which we are treating today. The problem ig =~
maybe I shouldn't be doing this when I'm not on the stand, but
the problem is this., If we have to treat excesgsive amounts of
carnalite or if there are excessive amounts of carnalite, our
raecovery goss down; also it affects the product,

Therefore, our costs go up but within certain limits
it hae no apprecisble effect becausa our new circuit takes cara
of it so it is considered when I've used that 90 percent recovery

factor for the mill. So there’s no basis for computing a




different value fer the carnalite ore,

MR, MALONE: I shouldn’t examine this witness at thig
pPoint. I will ask Mr, Clark one other question to see if I can
clarify thig in my own mind,

Q (By Mr. Malone) 1In arrivaing at :he value of a potash
deposit which the company would be considering buying, would you
give effect in reducing the price to the existence of the per~
centage of carnalite that occurs in the Southeast Quarter of
Section 172

A Well, that, Mr, Malone, is a real difficult question
to answer because You would have to consider, one, the exact
content of carnalite that might be in the over=all body that
you are looking at; two, at what average rate cf contamination
that you can mine it; three, you would have to relate your plant
investment cost to handle carnalite ores to the value of the
orej and i1t would be rather involved to arrive at whether or
not you would reduce your offerad curshsze price ro such a prop=
erty,

Q Perhaps we could agree this would be better ore 1f
it didn't have carnalite in it?

A That's a good statement.

0 Lo you have any knowledge of any oiihwr potash mininy
operxation in which in excess of 65 percent 1s recoverad on the
primary mining or first mining?

A No. The 55 percent 1s an average figure taken, I'm
C g
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sure it varias on both sides of the €3 percent, but as far as I
know, everybody, at least 1 the Carisbad Basin, uses a 65 percent
fiqure for first mininrg,

Q Is there any difference in the type of retreat mining
or secondary mining that's done by the various companies, to your
knowledae?

A I would only have to assume that there is, Mr. Malone.
I do not know for a fact that there 1s different approaches,

Q I understcod that you are still expsrimenting with and
considering the type cf retreat miring that you will do in the
P.C.A: mine?

A This is corrant,

Q Have you given consideration to what is known as a
panel retreat, which would result in no subsidence of the route
atter your secondary mining?

A No, sir, we haven't,

Q Do you know of the existence cf any such process where-=
by there aight be an additional recovery somewhat less than the
25 percent that you get with subs:derce, bu%t greater than the
65 percent you get on first miring?

A 1n cur ¢pinion; bkased on all of the technical in=
formation that we have bL=zen able to assemble;, 1f you exceed in
any substantial degrece the 65 pococnt, yoeu will begin te get
subisidence .,  So as far as ovs olaps: aoe concerned;, we expect to

experlence subsidence gny time we soprelishly excecd the 65 percent,

L
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-
Q If the policy of the State should be established as
| r opposing the subsidence of mines, would it be possible for you
- to recover anything in excess of 65 percent, in your opinion?
- He A Your question is, 1f the policy of the State was to --
_;f Q Prevented subsidence of mines under these circumstances.
; - A I am not sure 1'm clear cn the question, but let me answer
;b e it this way. Our technical people are convinced that this sub=-
:t sidance will occur at any point in which we have a producing oil
sa well and, for example, we shall talk about a high test well. We
‘l will not mine, second mine within the area of influence, which we
:: feel to be in this area at 700 feet. We think the hazard is
v there and we don‘t think as a corporation we should accept it,
h Q You have not actually experimented to determine whether
:: 70C feet is a realistic distance?
. A NO,
te Q And it 1s computed entirely cn the basis of this arbi-
’i trary 45-degree line?
iy A It's computed from the 45=degree line which has been
t 8 dete

rmined tn he an averana anale hy exnerience nf other nro-
ducers 1in the Basin,

Q Do you ccaisider that line to bhe a shear plane?

N L owonld say thass  On the right-hand side of that line
we feel that you have movenment and it's particularly noticeable

at thne aress at the top of the graph in which you get actual

frocivoing, This 15 on the raght-nand side of the line.




At the left of the line you have reasonably stable

ground. 1In my opinion you would have a rather significant shear

force at that point, because you have one body in motion and one
stable, so you have developed considerable shear,

Q That shear; of course, can be developed only to the
extent that there i1s an area within which the collapsed formation
can move?

A This is true, This is what causes it,

Q And the four feet as you envisagg this would be the
maximum area?

A Well, it depends on your mining height at whatever
point you are extracting.

0 At the location we’re dealing with herez

A Yes,; which 1s an average and has been stated to vary
from 40 inches to maybe 60 percent; in feet.

Q Do you agree with Mr. Cummings that a floor, in a
gsituation like this; will swell, occapying that four feet one
inch?

A Frem the technical information that we have secured
from other cempanies,; this has been evidenced,; yes,

0 Do you have any measurement or estimate as to the
anount. ¢f swell that occurs in the floor?

A L do not; no.

0 Onr the FExzbib:it © which has been offered by the Potash
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dark blue formation that goes across. Can you identify that for us?

A That's depicted to be a poly-halite strata., This is
the one you are referring to (indicating),

Q At what depth does that occur?

A It is diagrammatic so I can't tell you, Mr. Malone,
It's ~hown to be just below the top of the salt; the top of the
salt is shown at 400 feet, since this is only diagrammatic I
don't know what that interval is.

Q So it would be,the actual fracturing that you have
portrayed on this exhibit would extend from approximately 400
feet to the surface of the ground?

A That's approximately correct, yes.

Q There is no way that you can testify with certainty
that fracturing occurs along that 45-degree angle below that
poly~halite, is there; that is, along the shear plane?

A No, sir.

Q And that is 3just a refarence lina or an astimated
line of 45 degrees?

A It's not cstimated, it’s been determined to be an
average figure from experience in the Basin.

Q That average, however, is predicated on the relation-
ship between wertical cracks and the subsidence point, is it
not?

A Yes, it's been determined from the depth at which




the subsidence occurred, and measurement of ground movement on

the surface.
Q There has been no determination that shear actually

occurs over to that angle up to the surface of the ground, has

there?
A Not to my knowledge.
Q Have you, in considering the safety precautions that

your company should take around existing wells, made any study
of the forces that can be withstood by properly cased oil wells?
A No, we have not.

Q Do you agree with Mr. Cummings that in this area there

is surface subsidence and surface irregularity resulting from sub-

sidencs in areas whers there has been no mining?

A 1 haven't observed ii, Mr. Malone, but I ax sure that
Mr. Cummings has.

0] That surface is quite irregular out there with large
cracks and cavernous areas, 1isn‘t it/

A I have seen what we refer to as sump holes in this
gencral area. I wouldn 't say that it's generally prevalent.
There are sump holes on the surface but it does not yenerally

exist within a small area.

0 Have you seen the U.S5.G.5. literature on thig subject?
A No, I haven t.
Q You would not disagree with the statement that such

conditions do exist, 1f it was in the U.S5.6,3. literature, would
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you?

A I wouldn't have any reason to.

Q With reference to the water-bearing formations which
occur in the Rustler, if fractures occur as has been depicted
on Exhibit K, you are increasing the possibility of communica-
tion between the salt water strata and the potable water strata,
are you not?

A Mr. Malone, not being a geologist, I would hate to
comment on that, but certainly if those fractures did develop in
an area which migrated to the curve, then that would happen.

Q I'm not a geologist either, but it seems to me like
it would, too. Dc you have any information as to percentage of
swell that can be anticipated when fracturing such as this occurs?

A No, sir.

Q You do know that it is an established mining principle
or an established principle that swell does occur when fractur-
ing occurs, does it not?

A No, sir, I do not,

Q On the basis of your exper.ence, would you assume it
would take a larger area to contain a portion of that formation
with the cracks in it than it would if there were no cracks?

A Yes, because you c¢reated some voids,

Q How many acres of potash reserves in Eddy and Lea
Counties, New Mexico, does Potash Company of America have?

A I can't answer that question.,
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Q Could you give me an approximate figure? I was under
the impression that you mentioned a figure in your first testimony
and I can’t find it,

A No, I didn't, I would rather not quote a figure, We
can determine that for you and give it to you exactly.

08 Mc, Cummings was correct in stating the palicy of the
company that 1t will oppose any drilling of any oil wells in any
portion of those rescrves?

A Yes; sir.,

Q And it is the feeling of the company that it should
be permitted to complete both primary and secondary mining opera-
tions before any oil exploration occurs?

A Yes,; s8sir.

Q Do you know whether or not in any of the mines in which
secondary mining and subsidence has occurred, water has been
introduced into the mine area?

A My information is that it has not.

Q You have recoqnized throughout tnhe existence of your
mine down there that the presence of the water above it doegs
constitute a potential bazard as tfar as the mine operatiors are
conceranad?

A That is correct.

Q Ardd you have taken precauntions to try to prevent the
introduction of that into the mina?

A YLES¢




i‘kl""*’m,ﬂ

e
*

=~
-

e

182

Q Do you consider that you are increasing the hazard
to any degrec by subsiding the mine and fracking the forma=
tions as you apparently have done here?

A Not unless thers is a direct channel 8O created from
the fractured wabter zong into the mine workings.

G How can you be sure no such crannel will be created?

A well, 1f we leave == this is the -gazon for, in the
case of core holes in shiallow walls, this 1s the reason for leav=
ing the j00-foot radius barrint piltlar, so that we will have pro=
tection against percolation into the mine.

Q put if the sheart plane that you have described
actually exists, you could be introducing water through, in
affect, B8 fault or & shzar plane just as a result of gubsidence)
couldn®t you?

A Well, as earlier testified by M. cummings, it's his
opinion that we have parriers therc that do not fracture, that
come down as @ somplete membeg. They only pend and come down
as a complete MEnoE <3 rnarafore,; you have created no void and
you gtill have @ bargicr from Y oux water abovee

0 Mo, Cummings could be in erxor in that opinion, you

could be ancountering & hazaxd; couldn't you?

A Yes:
QO With reforeiss .o tho salts which occur above the
Gyivite thst you g pow MYnhid, thare are otherx formations of

potash which you do nGE DOW consider to be economical; aren’t




b

R S |

-%

I
it

T R

e A W

& & & A =

183

there?

A Well, in this particular area, yes, we have poly-
halite that contains some potash, It is a very thin seam and
there's no known process for recovery of potash from poly-halite
at the present time,

Q Do you consider it impossible that through solution

nining ¢c other develupments, it may become €ConCiiic tO mine
such deposits in the future?

A You can't solution mine poly-halite; it's insoluble,

Q Or other mining devices?

A That's a little too general a gquestion, I think, for
me to answer. Do you mean poly-halite, can we mine poly-halite?

Q I just was seeking to find out if any of these other
potash salts that exist here may have a potential future value
even though at the present time you do not consider them to be
economic.

13

A I would say in this particular area there are no

deposits other than the one that we're now mining that have any
possible commercial value,

Q Do you feel that there is any possibility that the
gypsum and salt which occurs above the area in which you are
mining could ever have any commercial value?

A In respect to the salt,we bave as a by~product about
60 percent of the ore that we mine stacked up on the desert in

New Mexico, Nobody has ever found any way to put it in a salable
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form and been able to compete with known deposits of rock salt.,
Gypsum, I don't know too much about gypsum other than that in
New Mexico in the White Sands there's something like four and a
half billion tons o gypsum on the surface, and I would expect
that. a commercial production of gypsum would be much more
practical there than it would be underground here.

Q It is true that this is part of one of the largest
salt deposits in the Western Hemisphere, isn't it?

A Yes, this is a part of the Permian Basin which is a
very large salt section,

Q Can you contrast for us the profitability of your
first mining as compared to your second mining? In other words,
is there a greater net return from your initial 65 percent
recovery than there is from your later 25 percent recovery, on
A Well, to get at aome kind of a figure of nrofitahility
on that basis, I think,Mr. Malone,would take a considerable
amount of detailed cost accounting work which we're not pre-
pared to do at this time. We do not have that information avail=
able,

Q Two normally primary mining and production operations
of all wypes are somevhat more profitable than the secondary one,
axe they not?

A Well, stated another way, the cost of mining on a

primary basis is generally cheaper than on a secondary basis.
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The profitability takes in a lot of cther factors that must be
considered, Generally speaking, the cost of second miniag is
generally higher,

Q That is really what I was trying to say but unable to
do so, How many core holes has the Potash Company drilled in
the reserves which it owns?

A This is an approximate figure; in Eddy County I believe
our last test hole is Number 176.

Q And you contemplate leaving a 100-foot pillar around
each of the 176 core holes in your secondary operation?

A Yes.

Q The percentage figures which you have given us take
into account salt horses, do they?

A You mean in extraction?

Q Yes,

A Yes,

MR, MAT.ONE: That‘'s all.
MR, PORTER: Anyone have a question?

BY GOVERNOR CAMPBELL:

Q Mr, Clark; I want to get clear in my mind a matter that

both you and Mr. Cummings have made reference to, and that again
is with regavrd to the position of P.C.A, as to future develcionent
of your propgerties as related tc 0il and gas deveiopment., I refer
you to Exhibit G, this one up here.

A Yes sir.
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Q As I understand that, the pink vyou are now working in

soma degree or another?

A Yes.

Q The green represents rasarves that you prassntly
believe on an economic basis you will develop, is that right? ,

A Yes,

Q Is that the limit of those at this time in your pre-
sent calculation?

A This is the limit as we have them defined, Governor.
However, we often find when w approach an estimated definitive
limit of the ore body, it can well extend beyond it.

Q This is subject to contraction or expansion, depending
on what your actual mining develops?

A This is correct.

Q But with that qualification, was your answer to Mr,
Malone that it is the position of P,C,A, that they are going to
oppose the drilling of any additicnal Gil aud yas wells 1n the
pink and green areas?

A Yes; sir.

Q Until vou have sxhausted by firszt and second mianing

all of the eccnomically recoverable potash reserves?

A Yesg, sir.
O Well, didn't you,a%t an arbitration hearing, approve

this Odessa Dooley Well recently?

MR, BI.LACKMAN: 1If the Commission please, the »pproval
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of the Federal Odessa Dooley Well was based upon a compromise
and in a completely different situatioa than we have here,

GOVERNOR CAMPBELL: It is in the green area, isn't it?

MR, BLACKMAN: VYes, it is in the green area,

MR, PORTER; As 1 recall, this agreement came several
weeks or even months after the arbitration meeting.

MR, BLACKMAN: That's correct,

GOVERNOR CAMPBELL: Well;, I didn't want to ask ==

MR, BLACKMAN:; It was on the basis of one well,

GOVERNOR CAMPBELL: That was an exception to your
present position, is that correct?

MR, BLACKMAN: That's correct,

MR, MLLONE- May I ask, in that connection, if the
Commission pl¢ase, I understand that in addition to the ore body
which i{s porsrayed on this exhibit, Potash Company of America
has had a wery subzt2ntial core body in Lea Cuunty, and whether
the same policy is applicakle to itnat ore body as well as the
one portrayed on this exhibit?

A I might gay in respect to the leases which are held
by Potash Company of America in Lea Couniy, we have for many
years protested in eveiy instance in which anyone wished to
drill a well in that arca, Howevar,; there have bsen so many
wells drilled new that the commercial value of that ore deposit
as of today is very doubtful.

MR, MALONE; You are protesting all wells that are
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requested there?
A I believe that's a correct statement.

MR, BLACKMAN: 1 might just change it slightly. We
are not protesting but we have filed a case up here and battled
it out,; the basis of the drilling of an o0il well in the Lea
Countv body. The Cummission ruled against it. We stats how
that we have nofurther evidence to present in that case, On the
position that the Commissicon will rule against, we see no point
in proteating. On the basis of that, the Lea County deposit
is of doubtful economic valua now, as Mr. Clark stated,

MR. MALOGNE: You haven't surrendered the leases?

MR, BLACKMAN: No, we have not.

GOVERNOR CAMPBELL: This makes aibluiaticn a little
fruitless 1f that’'s the company’s position in the future,

MR, BLACKMAN: Yes. I think so, On the basis of
any wells similar to this in this area,

MR, PORTER: Does anyone have any guesticn of Mr,.
Clark?

MR, DLACYMAN; I don’t have a guestion, but I thiik
that probably the policy of Yotash Compeny of America siould be

statedy that it is our feeling that if we can gati out all of the

(a4

cotash wethout any waste, we «¢an later come in and get out all

of the oil: tht there will not be aany waoste of the potash i1f the

g

oil wells are nct pernrtted to ke dyillied;y; and that 1t is not

an unreasonzble period of time to ask the o1l companies to wailt:.
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Commission a& the time that the witness testified. If there's

no objection, I will have it identified as Exhibit 6 and offer
it in evidence,
MR, BLACKMAN;: I would not object to it on the basis
on which Mr, Malecne has offered it, for the picture and des=
cription of what this process is.
MR, MALONE: That's the purpose for which it is intended.,

(Whereupon, Applicant's Exhibit
No. 6 marked for identification,)

MR, PORTER: The exhibit is admitted.

(Whereupon, Applicant's Exhibit No.
6 received in evidence,)

MR, PORTER: The hearing will recess until 9:00 o‘clock
tOMOrrow morning,
{Whereupon, the hearing was recessed.)

* * * %

MORNING SESSION
rhursday, April 16, 1964

MR, PORTER: The hearing will come to ordor, please,
The Cominigeion recognizes Mr. Rlackman.

MR, BLACKMAN; If the Commission please,; bhefore ws
commence, 1 want to gay for the record that Mr. Zummings has
done his howework in answer to the question that Mr. Malone posed
last night, and tha answer i1s $60,000 for the value of the potash
in tne l00-foot radius cirele, That can be chechad wrt on the
exbibit that was given to you vyesterday.

MR MALONE;  In order that the secovd can be complete
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on it. The number of tons is approximately 7,630, and the value

approximately $60,000 in a 100-foot pillar around the present
Barber 4-2 Well. That's computed on the same basis as F,C,A.'s
Exhibit T and the values that are shown on that., Thank yocu,
Mr, Cumdings.
MR, BLAQKMAN: Dr., Bass, will you please take the

stand?

DANIEL M, BASS, JR.
called as a witness, having been first duly sworn on oath,
was examined and testified as follows:

DIRECT EXAMINAT1ON

BY MR. BLACKMAN:

Q Will you kindly state your full name and address?

A Daniel M, Bass, Jr., Golden, Colorado,
Q what is your present occupation?
a T am Prafeasnr and Head of the Petraleum Fnginearing

Oepartment at the Colorado School of Mines,

Q Will you kindly give us a resume ¢f your educatioun
abeve the high school jevel?

A I did Bachelor of Science work at Louisiana State
University, after .hich I was employed by Magnolia Petroleum
Company, which is now Mobil, for approximately three years,
ofter which I went to work for the Texcz Petroleum Rasearci
Committee and at the same time did advance degree work at “exayg

A & M College.
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After about two years with the Texas Petroleum Research
Committee, I started teaching at Texas A & M, I taught there for
approximately nine years., At the same time 1 did advanced degree
work towards a Ph.,D. During this interim at A & M, with the aid
of deceased Bill Amicks, that 1s his name, we wrote a textbook
entitled "Petroleum Reserveir Ingineering”™. We alsc wrote a
gsecond textiocok which has not been published because of his death,
also on Peizo.oum Keservolr Eangineering.

We cantributed to the boock which has been edited
under the name of Tom Frick; which is entitled "Petroleum
Produccicon Handbeok " We ols0 pubiished papers with respect
to the secondary recovery, vclatile oil reservoirs, the applica-
tion of diqital computers to petroleum problems, and a few other
odds and ends.,

After ieaving A & M I went to Coclecrado School of Mines

in 1962, and I have been there ever since.

0 When did you receive your Ph.D, and from what university?
A T will receive my Ph.,D. from A & M as soon as 1 pass

my Fronch exain.
- Will vou kindly givae ug a zesume of your consulting
CHpnrLttice?

A P dohe consalting work in Souwip Axerica andd Afsoea

test and Caneda wisil jLopect to gsecondary recovecy

and pormacy Lecovery ortiaoiong with o zaspeoct to fields with

w

pooperties which vary over a thickness of

14
-

diffcrenieal o1l




[

193

some 2,000 feet, with respect to the application and modeling of
0il reservoirs, of digital computers,; with respect to hearings
such as this onej and that's enough.

Q very well.

MR, BLACKMAN: Are professor Bass’ credentials satis=
factory to the Commission?
MR, PORTER; Yes, sir, they are.

Q (By Mr. Blackman) Professor Bass, will you kindly
refer to the exhibit which is attached to the bulletin board
which has been rarked for identification as pP.C.A, Exhibit No.
0, It is a plat which shows Section 17, Township 20 South,
range 30 East; New Mexico Principal Meridian, on which the
contour lines on the approximate toOp of the Devonian as depicted
by Pan American's Exhibit No. 1 have been extended.

will you kindly make the following assumptions
with recspect to that exhibits As There exists at the location
shewn on that exhibit a closed Pennsylvanian or Devonian structure
pelow 9,000 feet, having the conflyuiatidn shown on said Exhibit
0, which is irhzbited with oil, or with oil and gas to the third
contour tine:

B, There arfe O surface terrain problems; snrface
relief being nominals

(. The resefvoll consists oOf oLl having @ solution
gas drive:

v, e re3arvols characteristios and conditions are
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the approximate average of what might be expected to be found
in this location in Southeastern New Mexico.,

MR. BLACKMAN: If the Commission please, while the
regulations provide for 40 acres standard spacing, I have been
informed and I understand the case to ke that if requested at
the appropriate time, 80-acre spacing will be allowed for the
standard spacing rule for the development of an o0il or oil and
gas reservoir below 900 feet.

MR, MALONE: May I ingquire if this is official or

unofficial information as to what the Commission proposes to

use?

MR, PORTER: I would say that the operator has an
opportunity to ack for yider spacing. 1 wouldn't say that there
would be a probability or makes any statement like that, that it
would be granted.

MR, BLACKMAN: I understood there was a peossibility,
and I therefore ask Professor Bass to assume that 80-acre spacing
wonld be allowed and approved if an appropriate application was
made therefor at the appropriate time, and the conditions war-
ranted it. So I'll ask aim to assume that it would be approved.
This is for the purposs of ths hypothelical guestion.

0 (By Mr. Blackman) On the basis of the assumptions
which I have enumerated, will you kindly indicate on Exhibit Q
an ideal development program, to recover the maximum amount of

petroleum products from the reservoir? Please begin with the
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proposed location near Barber Well 4-A, or 4-J as it 1s sometimes
called, in the Northwest Quarter cf the Southeast Quarter of
Sectidn 17, and number each well location without regard to order
in which the wells might be drilled. 1In this connection, please
consider the New Mexico statute governing waste, which reads as
follows: "As used in this act the term ‘'waste,’ in addition to
its ordinary meaning, shall include: (a) 'Underground waste' as
those words are generally undercstood in the o0il and gas business,
and in any event to embrace the inefficient, excessive, or improper,
use or dissipation of the reservoir energy, including gas energy
and water drive, of any pool, and the locating, spacing, drilling,
equipping, Spexating, or producing, of aay well or wells in a
mannex to reduce or tend o raducce “he total quantity of crude
petroleum oil or natural gas ultimately recovoered from any pool ..."

When you have indicated the ideal drilling and develop-
ment program on P.C,A, Exhibit No. Q, will you please comment
on the pattern for the solilution gas drive and alsu COMMEnt upon
such variations as you might recommend in the event the reservoir
has a water drive or a gas cap drive.

That’s the end ©i the guestion, Professoi,; and if
you'll kindly step up to Zxhibit Q and mark your ideal drilling
and development program on P.C.A, Exhibit Q7

MR. MALONE: If the Commission please.

MR. PORTER: Mr. Malone,

MR, MALONE: Again prefacing my objection with the
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copy of Pan American's Exhibit 1., Now it is our position that a

i€ nne exigta hera. cshanld he ?roperly daveloned

and
what would be an ideal development program and what would happen
if we did not have an ideal develcpment program, what would be
the effect of various changes in an ideal development program

in terms of loss of oil and gas in this reservoir, if such a
reservoir exists.

We thuxefore prcpose to ask Dr. Bass to place his
ideal developmant prograw <n this structure upon the assumption
that a reservoir does exist there, and then inquire as to what
might happen under various circumstances.

MR, MALONE: I would supplement my objection and expand
it to include the objection that the information proposed to be
developed ig immaterial to any iswue in this hearing, for the
reascon that, as now explained, it is proposed to have this witness
testify to the vesy things that wie Comiission would be consides-
ing if it were hclding a hearing on ithe fixirg of spacing and
proration units,

Until infornmation has been develaped as to communication
in the reservoir and other factors which are unknown and are not
assumed in the guesticn asked, it's impossible o determine what
the wspacing is going to be and what the eronomic loss ox nossible
waste that might result trom the development is going to be.

If what Counsel is seeking is merely the number of wells

that would be placed inside those contours on an 80-acre spacing

e R
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pattern, we’ll stipulate to whatever that is, but we do object
to a guestion of this type which encompasses everything in the
corral withcut providing a gate,

MR, BLACKMAN: 1If the Commission please, the isgssue
must be faced., We can no longer in the State of New Mexico
approach the problem of whether an o0il and gas well should be
drilled through pctash beds on a one=shot basis. This is a
much broader problem, a very much broader problem, To me, it is
unthinkable that one well shuould be drilled and then shut=-in be-
cause the prro-er development of the raservoir would require too
much los. of potash;

If there is a resarvoir of gas here; in order to pre-
vent waste, as provided by the statute, it should be properly
developed to produce the maximum amount of oil and gas in it,
The statute 1s perfectly clear;, and it deoesn't require anybody
with any particular qualifications to ccnstrue it.

It simply says "to producs the maximum amount of
material in the reservoir.,” We want to investigate what woulid
be an 1deal driiling program. We spprieciate that noboedy has the
information as to where this structure will be located, Nobody
knows exactly how tiis would happen, but if it turns out that it
is i exactly the positioens that Pan kuecrican says it is accorxding
to their scisnograph woirk, and 1f i¢ has a little bit less reser~
veir ares than theiv tesiimony indicaetes they think it has, then

what wenld Le the ideal development program?
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It"'s a gquestion that 1s certainly pertinent to this

he

2}

ring. We have heen going on here for guite some time and
batting ocurselves back and forth on the problem of who 1s inter-
ested in thais thing, whether it’s Pan American or P.,C.A. That
isn't the 1ssne at all.

This Commaission 1s charged with the duty of nrotecting
the public, It's the public interest that is involved, It is
not the interasst of P.,C,A, 1It's not the interest of Pan American.
It's not an adversary proceeding between Pan American and P.C.A,

Thz real proceeding is before the 0il Conservation
Cormission; with the duty of protecting the public. The rea!
party of interest is the State of New Mexico and the people of
New Mexico, and we need to investigate this particular problem,
and we must lcok at the over=all proklem as it is and not cn the
nariuw probliew of wihielber a pacribivular well stwuid be drilled
arn o whis litetle location here, we shcould have one well, and
whethar that one well will cauze a loss more to P,C.A, Or more
to Pan Amoriycven:  That s’ the preblem at all,

The probklem is one of conservaticon, that is the issue
Gafore thig Vommiasios now, &na the guecstion of the best mey hod
GF doing At end the Lesi cvidenco thet we wan produce on that
guestion as to wnat thous Dosc methods wonid e are most woexs-
tainly poestainent.

GOVERNOR CAMEBETL L fe foan

oAt yoeur assumptions

YO this SApTOt Wltacos 210 thoet Lhe contour lines wre corvect.




they are closed, that ¢

MR. BLATKMAN.

here 15 an Gil racoruvs:is i Lhe Devonlan =«

Pennsylvanian or Devorian.

GOVERNOR CAMPBrL L, This 1s on top ¢f the Devonian,

MR. BLACKMAN;

yes,

It is a contour on top of the Devonian,

GOVERNOR CAMPBELL ; Thay it has solution gas --

MR, BLACKMAN H

nght:

GOVERNGOR CAMPBELL . ... Or 333 cap or water?

MR, BLACKMAYN,

Right

GOVERNOR CAMPBELL. What is the 1deal development

pbattern -= Oh, alsa asgs
MR, BLACKMAN :
MR, PORTER;
We weuld like to have p
thinks, his opinicn as
of th_ g Pool; cr anyone

stand what +hae itdeal Ae

) (fsy M Biackma

proceed thanpy

Uming 80-gore ggacing,
Assuming 80-anre Spac¢ing,

The Commiss,cn will overrule the objection,

rofessor Bagg® ¢plnicn here as to what he

to what is the DICECD oL ideal Gevelopment

else wha LAres Lo siate en the witness

Si, would yon Rindly

MR. BLACKMAN. Ir the VO w6y oy pliase, Professor
Hdaes has prepaved o SEECIE 0n Gnswes ro Ll Lyoothet1ost Guestion

for Présantatics +n ¢,

his answez .

Wiiile he s feading has ABIWET, we have

COmmeseion andd 1 Ceunsel g report of

thes an annwe, L hrs question oy 2
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report submitted to you that we are talking about?
MR, BLACKMAN: would you ask the guestion again?

MR, SMITH: 1 am confused as to what your question is

Q

and his answer, and the statement about the reporioe = thia your
statement to the hypothutical question?
MR, DBLACKMAN: Yes, it is,
MR, SM1TH: 1 think we should have 3 chance to look at
the angwer petnrre we admit it into the recorde
MR, BLACKMAN: He's going to recad it into the record:
The answer starts on page 8,
0 (By Mr. plackman) Very well, Proifessoly proceedo
A You have asked me 0 indicate an jdeal drilling and
development prograr on g0~acre spacing for a Pennsylvanian or
pevonian oil or oil and gas reserveir which occupies a producing
structure which might be expected under average conditions in
Southeastexrn New MexicO.
AOVERNOR CAMPBELL: This is the only portion of this;
this is the only evidence, peginning at the beottom of paye 7
vou are not offering the whole thing?
MR, RIACKMAN® we will lateX.
A rage ! tnrough 8 is his hypoth&txcal question, which
¥ duplicated e avoid any confusions
O (By My piackman) Would yoeu speak wp & 1ittle touder;
& little slawer?

A OTVORE-E W SALVALE S5 i3 assumed 1O e in the lacation and tQ
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have the configuration as shown on P.C.,A, Exhibit No. Q, to be
inhabited with ©0il or oil and gas in the area inside of the
closure depictaed Ly the third closed contour line and to have
@ gas solution drive. Attached to the facing page hereof is a
photocepy ©f a map which is designated Map No. 1 = Township 20
South, Range 30 East, N.M.P.M., which shows the same area and
drilling and development program,

The wells on this map marked 1 and 2 are the wells
represented by the present drilling application of Pan American
Paetroleum Corporation, The wells with the dark spots would be
definite wells within the structure and the wells with the
broken circles represent possible additional wells. Of course,
knowing the structure as it is seen here, it is noted that I have
not included any uncommercial wells, of which, one or two would
probably be drilled in order to define the structure, The wells
marked with the broken circles would all bhe pntential wells and,
in all oprohakility, wWwould ke drilled during the development
program, Thus it is seen trat there are fourteen definite
wells and four potential vells. Thus; the possibility of one
or two non-commercial welis would indicate 2 potential between
seventeen and twenty wells in order to completely define the
ail accumulation within the structure,

The sequange of drxilling these wells is at Lhe present
time difficult tc define, ‘the exact seguence of course would

depend on wnat was found during the drilling of the initial
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well. 1If this well were on top of the structure, as indicated,
then it would be n.cessary to drill down=dip, fiank walls in
order to Zatermine the limits of the hydrocarbon accumulation,
If, as i most cases, the initial well were not exactly on top
of the structure; and dip meter surveys and other information
obtainoi during the drilling of the well indicated that the
structurs top were away from the present well, then the next
well drilled would be an effort to define the s<.uctural top,
It is nearly impossible to define an exact drilling program
until after the first well is drilled into the accumulation.

This 80 acre development program would adeguately pro-
duce th: reservoir if it were of a soclution gas drive type enerxgys

If the reservoir were of gas-cap type energy in
which it was necessary to parmit the advance of the gas cap in
order =z obtalin maximum conservation then it would be necessary
tc driil essentially all of the wells which are denoted by a
broken cicale. This type drive would increase ilie numbex of
:eils witich would be required for adequate depletion from fourtean
Lo ninegtesn, In this cuse,; considoering that two non-commercial
welils would be drilled;, a gas-cap energy source would result in
the dralling of the maximum number cf wells an the structure;
twenty-~one waells.

Should a water drive energy seurce ve prevalent then

it o woeunld b unnes to drill the wells which are indicated

by e proken ciroles and well No, 4. Propaply two of the walls
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indicated by a broken circle would be drilled during the develop=-
ment program and probably one non-commercial well would be drilled
in defining the structure, Thus, a water drive energy source
would require the drilling of the minimum number of wells on
the structure, approximately sixteen wells.

The 80 acre spacing as indicated on Map 1 would rrobably
be regquired for any oil accumulation which is found.

MR, BLACKMAN: If the Commission please, I have ijust
indicated on Exhibit Q a red line marked "A" in Section 19 and
"B” in Section 29, I have indicated that red line on there forxr
the purpose of the next quzstion.

Pan Arerican has introduced Exhibit No. 7 which indi-
cates that they plan, and their testimory indicates that they
plan on the future operation of the Barber Pool for some time.
Their pronoszd wwo locations and the arguments that they have
been making that the potash is already dedicated and lost around
the Barber Pool wells indicates that they would procsed to drill
addiiional wells twinning the Barber Pool wells for the purpose
of minimizing the loss of potasii, So I have drawn the line "AB”
whicl. includes the Barbaer Pool wells and includes the wells on
v¥cofensor Bass' idsal drilling program, which would an mosti
cages twin present Zarber Pool waells,

It would zequiro in I think two instancas a slight
anosthodox location to exatily twin them., But on the bhaw.s «F

thailr contention that the notash has already been dedicated under
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those wells, which contention we vigorously deny because we feel
?' it c¢an be produced, we now pose the next guestion to Professor
" Bass,
" Q (By Mr, Blackman) What would be the effect on such an
? vlil or oil and gas accumulation if the structure were divided as
{ v indicated by the red line designated "A" at one end and "B" at
; the other end on P.C,A;, Exhibit Q and only those wells which are

-
®

situated below or southerly of the red line A=B were drilled and
produced for an initial period of fifteen years, there being no

wells drilled or produced above or northerly of the red line

 x

A=B for such initial 1l5-year period?
- iz MR, MALONE: If it please the Commission, for the record
I object to the question for the reason that there has been no
[ s statement by Pan American ¢f such an intention as is assumed in
L the guestion, and there is no evidence upon which such an agsump-
: tion could be based,
GOVERNOR CAMPZnLL: My. Blackman, other than the testi-
. mony that the location of the first well might be as a twin loca-
tion to the Barber 4-34, what evidence is there or statement that
this would be the intention of Pan American?
MR. BLACKMAN: The evidence that nas bes:n placed in
here on the duration of the production from the Barber Pool: They
have placed evidence in here that the Barber Pcol is here, They
have argued that by twinning their firgt locatic., we would not

be wasting any more than;, I suppcsa they will contend, that $60,000
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exhibit of the Commission?
A It wouldn't make any difference in the answer. The
encompassing within the third contour is ithe same,.

MR, MALCNE: We sbject to any testimony predicated
on an exhibit that is not in the case,

MR, BLACKMAN: I think the way to do that is to remedy
the error which is solely mine, the placing of the line A-B,

I will now place "A" -~ I have now placed the line A-B as pro-
ceading north aloag :he west boundary line of Section 29 and 20

to the corner common to Section 17, 12, 19, and thus to the center
of Section 17; ther. 4 guarter of a mile east and thence south

to "B,

MR, SMITH: i wonder if it would be promer to inguire
of this witness whether or not this exhibit was prepared under
his supervision.,

MR, PORTER: 7This line as drawn by Mr. Blackman here
conforms to what you have on your Map 2 on page 13?7

A Yes, sir, it doas.

GOVERNOR CAMPBET.L,: Anawer the question,

A Reading from the last garagraph oh page numbexr 14,
Map No, 2, facing this page, indinates a dashed iine A-B which
is equivalent to the red lipne; alsc marked A=B, on P,C.A,
E«hibit No, Q. Tinu effect on conservation of the natuxal ree
sourced within such an accumulation would be dependent upon the

mode of operation of the develop=2r and on the energy source within
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the o0il accumulation itself, In order to properly answer this
question it will b2 necessary to stipulate a behavior for at least
three distinct types of energy sources. If the resarvoir were a
solution gas, gas cap drive or a water drive reservoir, one would
expect a different performance; hence, each of these type drives
will ke discussed separately.

Solution Gas Drive

If the reservoir ie a solution gas drive type then the
recovery mechanism weuld be that of displacing the oil by the
avolution of gas rfrom within the o0il, This is probably one ot
the least efficiant drive mechanisms available if it is not z2ided
in some fashion by gravity segregaticn and conversion tc a second~
ary gas cap drive., 1t is entirely possible that a restriction
of development to one sagment of the reservoir would create con-
ditions such that a secondary gas cap would be formed at the top
of the structure, In any case, this restrictive devzlcopment would
be detrimental to the congervation of the petroleum within the
gstructure. Such a development woul:i force the oil and its asso=~
ciated gas in the undevelopod area to migrate around or over the
structure in order that it might be produced. The force of gravity
would work againsi migration over the top of the structure ang
wonld, in effect; leave oil in the lower portiong of the structure
and gas would migrate to the upper section. During tha depleiion
of the developed portions the operator would be unable to produca

his wells in a fashion which would prevent the pressure depletion

3 e
‘ll‘:

bt

and the migration of the gas from the area in which no aril
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had occurred, During this depletion staue the operator would be

preducing from wells, according to your red line, in apprnximately

38 percent of the volune of the (eservoir,; leaving approximatcly
62 percent undeveloped. Within this 62 gpzrcent of the total
grructure the operatcr wcwld prebably recever some 25 ve 50 percent
of the oil that he would recover were he able to fully deveiop
that reqion., Thrus the cperator and the state would lose between
30 and 45 percent of the o0il within the structure that would
normally e recovered by a solution gas drive rechanism under
fuil development,

The granting of permission to drill and develop this
region fifteen years after the development ¢f the southernly
end of ths structure would in all probability not ke economic
from the standpoint of primary recovery., During the presgsure
denletion in the scuthernly part of the structure, the energy
for movement cf the cil in the northern pert of the structure
probably would have been dissipated. Thus, even drilling within
the struciurs whsre D previous producticn had cccurrved would
not vield o1l in the sane quantities that were obtained during
the initiasl develcopment on the scuthernly end of the structure,
Te adeqguetely renove the o1l from this previously undevelopsad
aree of the structure would require that fhe operator install
3 aupplementasry en@rgy source, ¢as lhjection or water injection,
voognpely enengy for movemant of the oil froim within the fermation

e the looy of the wells. Supplemanration of the natural energy
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would be costly and its initiation would depend on whether the
producer could recover the regquired investment from the recoverable
oil that remained in the formation.

In the ouiside «ase, in which a secondary gas cap is
formed at the top of the structure, the operator could conserve
some of the energy by not producing the secondary gas cap. In so
doing, he would sti)l not recover by primary means any additional
oil and in all probability would recover less from the undeveloned
side of this structure. This would mean that a restrictive
development program would cause the producer to leave approximately
45 percent cf the rescoverable cil within the ground, The only
advantage of the secondary gas cap is that after the end of the
fifteen year period there is the probability that some of the o0il
in the undeveloped region could be recovered by means cf expansion
of this gas cap., Thus, the operator would be conserving part of
the naturai energy within the resexvcir by letting gas accumulate
at the top of the structurce and later permitting this gas to ex=
pand and disylace oil to the wells. The additional recovery

which might be obtained during this szcond development .rogram

.
would be depencent upon cile magnitude and size of the secondary
gas cap, If the gas map is small then little additional oil would
pe realized pbecause the enzxqgy source would be insufficicui to ad-
ejquately Jdeplete ne undeveloped poriion, If this gas cap 1§
large and if it has been possible to maintaln the pressurs gomo=

A

where in the neighborhood of one :alf of the original pressursa;

3
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it would be possible to reduce the loss of this stage development
program from 45 percent to some 15 or 20 percent,

It is fairly apparent that regardless of the mechanism
which might be involved in the solution gas drive depletion of
such a partially developed structura, some loss of petroleum
would occur, The magnitude of this loss would be in the neighbor-
hood of 15 percent for very favorable conditions and 45 percent for
normal conditions,

Gas Cup Drive

If the structura had a hydrocaribon accumulation of the
81« shown in Map 2 and part of this accumulation were gaz, to
say the firast contour, then the sournernly area in which develop~
ment is to ba permitted would encompass part of the o0il zone and
part of the gas zone. This gas zone represents a concentrated
source of energy which, if permitted to expand thrsugh the oil
zone, acts as a more efficient recovery mechanism than solution
gas aioue, Iu o partial develcoment, such as yeu have lndicated,
the presence of the gas cap can ke a disadvantage during the
depletion stage of the developed area. The gas is very mobile,
it woves much more readily withir the pore structure than do~:o
oil. Gas also transmits pressure changes much more readily then
dnes a similar scasion of the resarvoir containing oil, Hence,
at any given time, the pressura within ithe gsés zone would essan-
tially be consta:t value over a large part of the original reser-

voir filled with gas, Thus che gregsure in the undepleted area
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would have amnle opportunity to decline along with the decline

? in gas pressure, Also, partial development would tend to con-

2 centrate the expenditure of this ¢as cap energy in only a frac-

| tion of the o0il saturated zone, The irregular decline in pressure

? woula result in a tilting of the gas zone as depletion occurred,

ji This tilting would cause the developed portion of the resexrvoirx

H to be swept by gas with very little enlargecmont of Lhe gas cap

:? in the undeveloped region., To adequately deplete the section

Wi that is developed it would be necessary to produce a good portion

,“ cf the original cas cap gas from the wells within the oil zone,

?é The presence of the gas cap would retard the migration of oil

\: from the undeveloped portion into the developed portion because

& of the greater ability of the gas to advance into the producing

&Z' region, Thus, the initial loss due to partial development would

:é be i@ <he neighborhcod of 35 to 40 percent of the normal recover-
akl~ ¢il. DBavelopmen

gvelopment Of this reyicn aiier a delay oL 15 years '
&

% would recover some of the remaining oil. Advancing gas from the

gas c¢ap wo'lld not be as egfficient a displacing agen after the

delay bscavze of the effect declining pressure has on the prop=

erties of the oil and the reduced ability of the operator tc

obtain maximum swaeep with the advancing gas, 1If the pressure

had been depleted to a very iow level,; the economics of developing

this region would not be as good as if it had been developed along

with the other section because of the energy content of the remain-

ing fluids. Thus, «ven under the most ideal conditions,; the
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delayed development results in a total loss within the structure
on the order of 15 percent of that which would be recovered had
the structure been developed uniformly.

In all probability it would be necessary to supplement
the energy within the reservoir with either gas or water injection
which alters the economics and i:icreases the cost. Regardless
of the operator’s practice of production, a delay of 15 years
in full development would result in a loss of between 15 and 40
percent of that oii whi~ix would be racoverable under a standard,
uniform development program,

Water Drive

If the oil accumulation within the indicated structure
has a strong water drive around the periphery and if development
were restricted to the southernly part enclosed by dashed-line
A~B on Map 2 it would be necessary for the operator to concentrate
his production in the uppar segment of the structure in order tc
partially deplete the lower part of the undeve!nnad nortich af +h.
rec2rvoir, Under these conditions, the production from the wells
adjacent to the dashed line could bs controlled so that it would
be possible to partially pressure drplete and cause water invasion
into the area in which no development had keen permitted,
Concentrating the production at the top of the structure would
cause water to advance within the undeveloped region but would
also cause extreme pressure losses around these wells and might

endanger the completion of the well and reduce the recovery
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efficiency of the water drive mechanism, The advaace of water

in the undrilled region would not occur as rapidly as the water
advanced within the developed region because of the concentra-
tion of production in the developed area. Thus, the pressure
distribution within the structure would have a tendency to cause
water to migrate in a tongue like fashion into the developed area
and a short advance in the undeveloped region. This manner of
water advance would create a region near the tern of the structure
which would contain significant quantities ©f oil at the time the
existing wells were invaded by waver and forced into a nen-
commercial category. The loss in such a situation cannot be
ascertained with a finite degree of accuracy because of the
dependency of water invading the undeveloped region on the exact
well locations, their relative production rates and the volumetric
efficiency of water as a displacing agent. A fair estimate of

the loss of recoverable o0il would be in the neighborhood of 20

to 25 percent, If this region were developed after a period of
fifteen years it would be a rather costly development program
hocause the positicn to which water had advanced in the undeveloped
region would be unknown, Thus,; wells wuuld be drilled which were
un-economical to operate and for depletion purposes unnecessary.
The recovery from this region would depend on the maynitude of

the pressure reduction reguired todeplete or produce *the undeveloped
region. Additional oil couid be obtained by development after a

delay of fifteen years but a net loss of approximately 15 to 20

e e
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percent of the recoverable o0il in the structure would still be left

+

in the ground.
Summary
It is seen that regardless of the type of drive the

idea of partial development of a structure, with full developmen*

being delayed for some fifteen years, results in A loss of recovou-

able petroleum and an increase in the cost of operation to the
developer of this mineral rescurce. (nfortunately one cannot
determine which type drive would be prevalent in a formation on
this structure with present knowledge, The reservoirs which

have been found in the potent:ial oil bearing formations on

this structure have indicated all three types of drive enerxgies.
Therefore, it would be inadvisable for an operator, both from a
standpoint of mineral resource conservation and from a standpoint
of economics,; to delay development for a period of fifteen years

on a part of a hydrocarbon accumulation.
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ha alteiiale lucation proposed by

Q

4

Pan American Petroleum Ceorporation is within a 100-foot radius
from existing Barber Field well 4+A; or properly designated 4-J,
Will you please gtats your opinion as to the probable future
economic iife cof that well?

A I have sxamined the production records of Barber Field
well 4-~J located in the Northwest Quarter Southeast Quarter of
Section 17, Township 20 Scuth, Range 30 East, N.M,P,M,, covering

the period beginning June, 1942 and ending with calendar 1963,
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Based on that information, it is my opinion that well 4=J3 has a
remaining ecconomic life of from four to five years from the end
of calendar 1963.

Q Professor Bass, will you =721 express a similar opinion
as to the remainder of the producing wells in the Barxber Field?

A I have examined the production records of the Barber
Field, covering the period from 1941 thros:ch calendar 1963, As
only the past proauciion records were available, with no operating
cost data, it was necessary that some 1imiting economic rate be
assumed, All the answers whiih follow are based on a limiting
ecornomic rate of 45 barrels per month per well, Also, after
studying well 4~J, it was assumed that only seven wells would
ba produced during the remainder of tne field's economic productive
life. Under these conditions, it is my opinion that the Barber
Field can be ecconomically operated through calendar year 1974,

Because of the uncertainty of the limiting eccnomiz
conditione for the field as a ''nit, I examired the production
recorGs of each well individually. Using the same limiting
economic rate of production, an estimate was made of tue yesar
each well in Rarbar Field would becomo uneconomical to operate,
The resulty of this evaluation are shown on Figure 1l entitled
"Burber Fiaeld - krbandonment Schedule®. 1t is noted from Figurn 1
that three of the wells in the Barbzr Mreld could be economically
preductive inte the calendar year 1976,

Q Profussor Hass, will you plaxse comment on the avevage
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values of hydrocarhons which have been nroduced in Southeast
New Mexico from the Pennsylvanian and Devonian formatioans and
riake such commert as you deem appropriate «<oncerning the value
of the hydrocarbons which might be expected toe be recovered
under ideal conditions from a Pennsylvanian or Pevonian reser-
voir oonfined within a structure such as that pictured on P.C.A,
Exhibit No., Q and your Map No. 1?

A We are now starting at the middle of page 31. 1In
answaring this request I will discuss first the producing forma-
tions in the area and then the probable content of these forma=
tions,

Producing Formations:

Zoams roasio

The major o0il and/or gas producing formations of
Pennsyivanian age or older are:

() Bend

{2) Pennsylvanian

(3} Devonian

{4) Siluro-Devonian

(2} Simpson

(6) Ellenberger
Al ol fields in the eastern half of the state which had pro-
duced ten mrllion bacvels of 01l by Januvary 1, 1962 from forma-
taons 0f Ponnsylwanian Age or older sre shown in Table I, All
gas fields in ithe cesterp half of the state which had produced five

billicon cubic feot of gas by January 1, 1962 from formations of
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Pennsylvanian Age or older are shown in Table 11, From a study
of these two tables it becomes apparent that the Pennsylvanian
and Devonian formations are the primary oil and gas producers
of the group.

Since 1958 other fields have been developed which will
soon join the ranks or these fields listed in the takles., The
majcr fields which have been discovered since 1958 add very few
new meior producing formations te thn list indicated prior to that
time,

Discoveries as late &s 1961 indicate that the Morrow
formation may have possibilities of developing into a maj:: gas pro-
ducing formation and the Fussolman formation mey have similar
possibilities with respect to oil.

Also from studying the tables it is seen that forty
acres pcr well is the predominant spacing in the oil fields and
one hundred and sixtyv anres ner well is the nredominant snacinag
in gas fields.

QUANTITY AND QUALITY OF POTENTIAL OIL PRODUCTIGN

A review of the Pennsylvanian, Devonlan or related
producing formations indicate that the potential oil {3 of
highest guality (40 API or higher) and hence will cowmand top
markat prico,

The Pennsylvanian; Dcvonian and related age ftorma-
tions arc generally limestones cr dolomites, These formations

renge 1n productive thickness from 10 to 209 feot with porosity
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values from four to fourteen percent and initial water saturations
from twenty to fifty percent. Using the lowest value of porosity
and the highest value of water saturation results in an oil in
»lace value of approximately 110 stock tank barrels per acre

fcot. The recoverable o0il from this formation would be approx-
imately 18 barrels per acre foot by solution gasg drive and 45
barrels per acre foot by gas drive,

Using a porosity of fourteen percent and a water satura-
tion value of twenty percent results in an oil in place value of
approximately 620 stock tank barrels per acre foot. The recover-
able oil from this formation would be approximately 125 barrels
ser acre foot by solution gas drive and 250 barrels per acre foot
by water drive,

Combining the range of possible oil in place values
with the wide range in thickness results in a very diverse poten-
tial economic value per acre. The minirum approximate value per
acre would be for a ten foot thickness with four percent porosity,
fi1fty percent water saturation and a solution gas reccvery facter.
This adverse combinaetion of factors would result in a recovery
of approximately 180 barrels of oil per acre with a value of

approximately $540.00. The best conditions would be a formation

(3]
[

0 feet thick with a poresity of fourteen uercent; water satura-

o+

ion of twenty parcesnc ana a water drive recovery factor, A
<eseyvolr under these very favorable conditions wownld recover

approximately 50,000 barrels of o2l per acre with a value of




approximately $150,000.00,

From the values presented above it is geen that any
well drilled to formations in the Pennsylvanian or older forma-
tion on sighty acre spacing has the potential of finding oil
valued at between $43,200 and $12,000000., In this particular
area the formation which had a potential income of only $43,200
- would not be considered a commercial well although it would

probably be produced to recover as much of the frilling cost as

possibile,

An average oil field in the Pennsylvanian or older

formations would probably have a porosity value of 6 perxrcent, a

thickness of 75 feet and a water saturation value of 35 percent
oy such that the oil in place would be 216 barrels per acre foot,

The potential recovery from a well developed in an eighty acre

spacing pattern would be between 233,000 barrels (solution gas
Lt drive) and 518,000 barrels (water drive). The monetary value of
such a well would be betwesn $700,000 and $1,554,000,00,

The worst, average and best possible reservoirs
obtainable in the ares are summarized in Table 1II. The tables
follow this text:

Q Were all of the tables in this report prepared by you,
Professor Bass?

A They are.

Q Are you generally familiar with the technigues and prob-

lems of cementing a deep oil or gas well?




A Yes,

Q Would you enumerate some of the problems of cementing
a well penetrating a thick salt section witn several known
ioss circulation zones above and below the salt section?

A In any reqgion with loss circulation zones the major
problem 1i1s to get adequate cement volumes in the desired loca=-
tions. Two techniques may be used to cement casing in loss
circulation zones, Both methods depend on putting the cement in
the hole 1n stages.

Method I is to calculate the volume of cement required
tc £ill the annulus from the bottom of the hole to the loss
circulation zone and the volume of the cement that can be placed
above the loss circuiation zone without imposing too high a
prassure on the loss circulation zone., This volume of cament
is circulated into the annulus and permitted to obtain some set.
A temperature survey 1s run to locate the top of the cemeat cr a
bond log is run to locate the top of the bond between ceiment and
pipe., The casinag is perforated at the top of cement ov top of
bond and with appropriate hole eguipment in place, cement 13
circulated through the perforation to another preselected height
in the annulus. This proccdure may be repcated until cement

1}11e the annulus to the desired height above the bottom of the

Method IX reqguires careful planning prior to the place-

ment oL tne casing string in the hole- [In this method special

1
!
i
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qating devices are placed in the casing string which can be

opened by plugs larger than a given diameter. The cement is again
placed in the annulus in batches or stages with the first stage
being displaced out the bottom of the casing, the second stage
enters the annulus through the lowest stage tool and the third, fourth
and other rement stages, if required,being pumped through sequen-
tially higher stage tools. This method is desirable only when
the location of the loss circulation zones can be accurately de=-
fined and it is known that each volume of cement staged into the
hole will at least reach the height of the next staga tool,

Certain problems of caement placement ara common to both
of the methods previously mentioned. The major problems, other
than loss circulation, are obtaining a uniform distribution of
cemant in the annulus and obtaining good pipe-cement and cement=-
formation bonds.

In order to obtain the most uniform distribution of

cement in the annulus, centralizers are placed on the casing to

b8 hy - .~ on

try and pravida an equal spacing ketwecon tha ho
Also to prevznt channeling or "by=-passing" of the cement, the
velocity of the cement is controlled so as to obitaln turbulent
ftiow during the period of placement.

In order to improvs the chances of ohiaining a cement
bond bvetwesn the cement and the casing and wall =f the hole the
operator will usually prepare thie pipe surface, use scratchers

on the casing,; use water ahead of the cement, control the
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velocity of the water and cement in the annulus, and use excess

cement volume so that mud contaminated cement at the tog and
bottom of the column can be placed in regions not deazired to

be cemented. The major difficulty in obtaining a cement bond iz
reaching the surface at which a cement bond is desired. In washed
out sections of the hole the velocity may decrease so that plug
Flow occurs and the mud is not displaced from the washed out
volume. The sngineer designing the cement job will use a calipher
log and set the velocity so as tu have turbulent flow in the
largest indicated hole size, 1If the calipher log accurately
defined tha hole size, then the cement placement will probably
displace the mud from the hole.

Q Are special cements used in operations such as this?

A Yes, special chemicals can be mixed with the cement to
provide desired properties, such as reduced weight, low water
content, loss circulation material; setting retarders, &t cetera,
I am not familiar with the exaci chemicals which might ke usad
nere, but such information could be obtained from Halliburten,
Dowell or any other cementing firm by the esngingexr designing the
cementing job. I am gure the prcpsrties »f the cement would be
congidered in the design of any casing cemant jobk.

Q Does taking all the nracauticns you have anumerated
guarantee a good cement jub?

A No guarantees are includcd., All of thege stepa acs

toliowed in a cementing job tc create the most favorable conditions
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for btaining a good cement job.

Q If a cementing tachnique cannot ne dusigned Lo guarantae
a perfect jobh <pen how do you tell if you have anv cement job at
allz

A There are four mijor ways Of obtaining a qualitative
check on the guality of the cement job obtained.

Two of the methods are primarily designed to locate the
tep of the cament column if it is not circulated to the surface,
A radicactive material may be added to the lead volume of cement
slurry and a gamma ray log run to detect the location of the
radioactive cement after placement. The other method is to run
a temperature measuring device in the hole during the time the
cemert ie "setting", A change in the normal temperature gradient
is observed at the top of the cement column, By knowing the
volume of cement placed in the hole and a good estimate of the
volume of the annulus it is possible tc ectimate if channeling
of cement or loss of cement has occurred, Neither of these
methods will indicate the strength of the set cemant; the
bonding of the cement to the caszing and the wall of the hole;
whether cement encirclies the pipe or is just located on a4 pocrtion
of the pipe surface; but dces indicats: the height to which cement
has been rlaced; whether a measurable degr2e of channeling and
icss circulatiosn has occurred.

Another tool available for chescking on the quality

of a cement job is the Bond Log. This 1s a tool which generates




sonic impulses and measures the magniiude of the energy of these

impulses that is transmittad to a recaiving device, I1f casing
cve is surrcunded only by fluid it will transmit a greater amount
of enargy than if it 18 resting against somathing solid, This
transmission of energy is much the same os a bell whose sound can
ot be muted by placing anything of a semi~solid nature against its
surface, Thus the Bond Log indicates whether or not a section of
the pipe is resting against somcthing solid. The Bond Log will
s indicate the following: when the pipe is completely surrcundad
by fluid; when the pipe is resting aqainst something solid, cement;
cavings or side of the hole.

The Bond Log will not indicate the following: the

strangth of the bond against the pipe,; whether the hond encircles
the pipe, whether cement is bonded to the wall of the hole,

The fourth provedure of testing a casing cement job is
to apply pressure and check for cement failure. The presgure is
applied ir:xde the casing and to the bottom of the cement column,
Y This procaedure only checks the casing for lzaks and the very

bottom of the cement column. This tes* does not necessarily

locate weaknessaes in the upper part of the cement column unless

“hay &sre so sgvere that casing leaks result., Of coursga the maximum
pottom holas test pressure that can be used is determined by the
depth to thza hottom of the casing. A pressure cannet be used

which would cause fracturing of the formavions,

0 is it possiblce that a casing cementing job could
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satisfy ail of tne tests and still fail at some future date?
A Yes,
Q What might cause ouch a failure?
A Essentially three factors might cause the cement job

to fail a2t some later date. These three causes may be summarized
as followss; the original cement job just barely met the test
requirements but did not have zufficient strength or bonding to
either the pipe or the wall of the hole; pressure testing of the
cement job caused expansion of the pipe which could cause & loss
of cement-pipe bond on release of pressure; additional drilling
after the casing has been scet creates impact loads because of the
drill pipe and temperature increasc3 because of the returning
drilling fluid. Both of these factors could result in a failure
of the casinyg cement.

Q Is it possible that a casing cement job couid pe sub-
jected to a greater pressure than that used in testing the cement?

A Yes, ait shtailcw depths.  Such a condition would normally
only occur as a result of a "blow-out" during drilling when the
"blow~out" preventors work, A formation with gas at 4500 psi
at 10,000 feet could exert a pressure at 3800 feet in excess of
3800 psi and cause the formaticns to fracture. If casing were
set in this example at any depth less than 380C feet the forma=
tior.s betweon 3800 fect and the boivtom of the ¢asing would be
subiect to fracturing.

Q Could this fracturing cause a complete failure of the
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cement job?

A It would unlegs the {ormations above the fracturing
were competent enough to withstand the abaorimal prassures and
resulting deformation.

Q Does perforaticn of the cemented casing endanger the
cement-~casing bond?

A Perforating with jet charges does very little damage
to the cement pipe bond, whereas; perforating with bullet guns
would cause some fracturing of the cement sheath at the point of
bullet entry, The effect of this fracturing normally does not
extend any significant <distance from the point of impact of the
bullet., Hence, it probably would be concluded that perforation

of the cemented caging doeog not hurs z gced cement job. If the

«

cement job is not a good one then any additicnal surface exposure
could result in a complete failure of the cement-casing bond.

Q Is there any known non-destructive method of determin=-
ing ihe lnplace sirength of a cement Job in an oil or gas well?

A No.

Q 1f a high pressure gas well, such as Fedcral Dooley
No. 1 which 1s drilled in the Getty Pool; which has a bottom
hole pressure of 5000 psi,; were leaking through the cement at
the production perforations into the s3l. soction at a rate of
approximately 50,000 cubic feet per day, would it be possible
t¢ detect such a loss?

A 1 must answer your gquestion with a conditional vyes.
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Q How would you detect such a loss?

A As you have siipulated the leak to bhe located at the
producing perforations, the leak cculd not be detected using
temperature and pressure measuring devices within the well during
test periods. The only means of detecting such a small loss would
be the use of a volumetric gas balance applied over an extended
period of production. By observing the shut-in pressure after
fixed intervals of production; it would be possible to determine
that fluid was leaving the reservoir which was not accounted for
by the production measured at the surface. The length of time
required to detect this loss of fluid would depend on the rate of
gas producticn and "“e size of the leak. Figure 1 shows the
ideal performance and tha performance that would be observed
if the loss were uniformly one percent and ten parcint of the

total resarvoir production. It is notaed from Figure 1 that the

smaller the leak the greater the value of cumulative production

at which thc
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1f the gas reservoir was producing under the influence
of a partial water drive, it would be difficult if not imposcsible
to detect an underqground loss of gas equivalent to one percent
of the total gas removed from the reservoir,
Because of the possibility of water influx and
the probability that a loss of 50,000 cubic feet per day would

repraegent less than one percent of the production, one cannct

answer your question with an unconditional vyes.

C o gt




Q If a non~comnercial gas or oil well is plugged and

abandoned, is there any way in which a leak may be detected
around the cement outside the productive casing string?

A No,

Q Professor Bass, did you prepare Figure 1 and all of the
other charts in this report?

A I did, everything but the typing.

MR, BLACKMAN: That's all. I will offer in evidence
the entire report which Dr. Bass has just read,

MR, MALONE: 1If it please the Commissiun, it having
been testified that the exhibits were prepared by Professor Bass,
we will make no objection to their admission. We would like
the record to show that Dr. Bass' answers to all guestions pro-
poundad to him were read from a prepared manuscript and do not
congtitute the answers of the witness from the witness chair.

We move that the testimony be stricken and object to the admicssion

E R e Rt R e Pt o e T S S ~
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itored exhibit. -
MR, BLACKMAN: If the Commission please, this is not

an unusual method of presenting testimony in cases of this kind.

It happens that we presented it this way for the rfollowing

reason: We employed Professor Bass for the purposs of an axpert

petroleum enginecr so we could fingd out what was going on, We

asked him to prapars answers to these quastions, and the caport

came to ug in such Jorm that it required very little changing

in order to place it in the record just this way. May I ask one
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questiogn?

Q (By Mr, Blackman) Professor Bass, would you please
state for the record whether the answers to the questions contained
in your report are the ones which you would have given to those
guestions had they been propounded to you, from the witness
stand?

A In answer to that, these 3re the same gquestions or
answers that were given to you at the time that you first pro=-
posed the questions to me prior to the preparation of said report.

GOVERNOR CAMPBELL: I don'‘t see any reason to have
all of his testimony that he has given hers in the record, plus
doing it again in the volume of the report., The snly thing that
isn't in the record now are these exhibits that appear in the
report tables. Can’t we simply admit these maps and tables which
he testified he has prepared; and not duplicate the record?

MR, BLACKMAWY: That will be satisfactory. Because

- v - 4 1 Ao L A Lo . .Y L
the entire reoper: i SAYEASY in Lng DLsddlre; walll Tie gxXcaptilon

of the charte and tables and maps, Mr. Malene indicatzd no objec-
tion to thesa; it would not bhe necassarv,

GOVERNOR CAMPBELL: ILet’s identify what they are and

what we are admitting.

MR, BLACKMA’: Very well, dep No. 1 eppears on page 9
which shows the same contours and same deovelcopment program as is
shown on P,C,A, Exhibit Q.

Map No. 2 which apvears on page 13 shows the same in=




formation contained on Map Mo. 1 with the acdition ¢of a red line

= A-B, as previcusly descriped,; as it exists on P.C.A. Exhibit Q.
- GOVERNOR CAMPBELL: The next one is on page 29.
MR. BLACKMAU: Page 29 of the report entitled “Barber
ield, Uddy Ceunty, New Mexico, Abandonment Schedule," Township
- 20! South, Range 30 East,
Pages 37, 38 and 39 of the report; vage 37 being Table
{, page 38 being Table 11, page 39 bheing Table I1l reierrred to in
. rrofagsor Bass® testinmony.
= Page 56 of the report,; indicated as Figqure 1, entitled
“GGas Pressure Depletion with Undergrcund Lossos.”
. I offer all *those charts and maps in evidence, I think
perhaps I shcuid have them marked as 0«1 throuvah whatever it is,
. GOVERNOR CAMPBELL: Now, Mr, Malone, he is offering in

evidence Exhikits 9«1 through 0 =- whatever the last one is there,

A It would be G-1 through 7.
{(Wharsuson, F, T, AL70 Exhibits

Nos, Q=1 througi: (=7 marked for
identification,)

GOVERNOR CAMPBELﬁ;~~QL1 through 7, which sr¢ the chartsy
taebrles and s0 forth contained 1n the report and to which Professor
Bass refarrad in his testimeny,

MR, MALONE; TIf it olease the Commission, our position
o oralation $o this exhibile ls 1f Profesgsoxr Bass’ testimony
atands in the racord; we think the exbibits shouvld be admitted
as baing prepared by hun, exemplifying hia view on this.

In making that chijection,; we de not waive our objection

N— e L e T




231

to the presentation of the testimony.
GOVERNOR CAMPBELL: Your motion to strike, that's right,
MR, PORTER: Ths Commission will overrule the motion to
strike the testimony and will admit Exhibits Q-1 through Q=7 into
evidence,
(Whereupon, P.C,A,'s Exhibits Nos,
Q=1 through Q-7 received in evi-
dence.)
MR, PORTER: Mr, Blackman, does that conclude yocur
direct examinatien oI this witness?
MR, BLACKMAN: Yes, sir, it does.
(Whereupon, a short recess w&s taken )
MR, PORTER: The hearing will come to order, Mr,
Malone.
CROSS EXAMINATION

BY MR, MALONE:

Q Dr, Bass, on wrat date were you first employed as an
expert in this case?

A Either Maxch 2nd or March the 3rd,

Q The work that you have done on it has bheen done since
that time?

A That's corract.

Q Have you ever had occasion in your career to have any

personal experience in Southeastern New Mezico?
A When I worked for Mobil I worked in Scouthwestern Texay
and Southeastern New Mexico, yes,

0 That was for how long a period?
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A Approximately twe and a half years.
= Q  When was that?
- A Up to 1952,
0 You haven't had occasion tc be familiar with the de-
B velopments in the State since 19527
- A You mean as far as the reservoiis within the State?
Q Yes,
A Yes, I have done consulting work with respect to

reservoirs in the State since that time, yes.

G In Southeastern New Mexico?
A Scutheastern New Mexicce.
0 Do I correctly understand that all of the answers

that you gave to the guestions bv Mr. Blackman wers predicated
uypon the agsumption of an 80=acre spacing pattern promulgated
by the Commission that would be applicabie to cur tentative oil
e pool?

A Yes.

0 And you, of coursa, are aware of the fact tha%t in the

HMorrow Gas Pool we have 640-acre spacirg in & number of pools

in New HMexico, are you not?
. A The gquestion that he stipulated was for o0il or oil and
gas and did not include a gas £ill as such. 1 am familiar that

the spacing in New Mexico an gas waells 1s eggsentially leO=acce
with many of them being 320 and special permission is granted

in cases for 540; yes,
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Q

That isn't special permissicn, is it? Those are the

pool rules that are applicable to certain gas pools that have been

cdelineated by the Commission?

A

Q
A

Q

I haven't checked into those,
You are not familiar with that?
No, sir,

You say that the phrasing of the question by Mr. Blackman

was such that you felt you should not consider gas reservoirs at

all?
A
Q
A

Q

That is correct,
50 you have only considered oil reservoirs?
That is correct.

Do you know, as a matter of fact, that the Devonian

reservoirs in the vicinity of this location are in fact gas

reservoirs?

A

The DNavonian is hnth nradnctive af oil and gae in

(34
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area, yes, Lea and Eddy County.

Q

I'm speaking of the immediate area of this well., Do

you know what the Devonian produces in that area?

A

I would presume, as you've stated; it's gas, from his

Stipulation in Exhibit 11,

N

%3

b

And you have not given any consideration %o the

development of a gas pool in this area?

A

Q

N,

Now, I think, Doctor, that I would like to preface my
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next questions with this statement, that I don't want the fact
\ that I'm going to limit my cross examination to one single aspect
of your testimony tc indicate either that I did not enjoy your

lecture or that I did agree with your conclusions.

A Thank you.

Q You testified, if I correctly understood you, that yocu
had studied the producing history of the Barber Pool and that as
a professional engineer it was your opinion, bas<d upon the exam-
ination and research done by you, that the Barber 4-A wcll had a

o productive life of four to five years?

A Yes, sir.

Q On what basis did you extrapolate the production of
that well?

A On the basis of its past history,

Q Do you have available the plotting that you did to

A I have down there in my briefcase, yes, sir.
Q May I examine it, please?
A Will you excuge me, please?

MR, PORTER: Sure,

0 (By Mr. Malone) The method for axtrapolating a

nrocaure praduction decline ¢urve i3 o wWeil-establisned one, «nd
one that engineers don't disagree cn, isn't i, Doctor?
A That all depends,

Q Have you examined Pan American Exhibit 8?2




A 1 have,

Q Do you disagree with the computations or extrapolation
that is made by Mr. Rodgers on that exhibit?

A Infortunately, I do.

¢ Perhaps fortunately. Will you tell us in what respect
you disagree?

A The procedure that was used by Mr., Rodgers is primarily
for a sclution gas drive or gravity drainage type system, The
Yates formation, according to record, is a water type drive system.

This procedure just doesn't work,

¢ In what respect is the gxtrapolation made by him in-
accurate?
A In that the actual plotting of such informatien in a

water depleition type system will not follow the semi-logarythmic

decline.
Q What sort of decline does it follow?
by h o~ - e -~ P B & -~ - Lo am s - ~o o .4 I PR, E .
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to observe wells which have already been aban-'oned in the area
and e¢stablish a decline for these wells in the area by those
which have begen abandoned. Another one is to plot ithe waterx=-
0il ratio ¢of the producing wells as a function of time,

Q What did you do?

A T oatahlianad o Aarcline €av she sl
S - setn: Loa YO0 Wl e

bd

o et e
L naaaw Wk

already producing and had been abandoned in the area., The Well

2-F was a prime example :in the case.
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Q So that your curve was not extrapolated on the basis

of the production of the wells presently producing in the pool?

A Yes.

Q I thought you gsaid that you had establisned it on the
pasis of wells which had heretofore ceased producing.

A The decline Was, the method of extrapolating the
decline was predicated on wells which had already been abandoned.
The extension Or the use of this decline was on wells which arxe
presently producing.

Q Right., Now what £figures did you use for the production
of the Barber 4-A Well?

A The records which were furnished me that the potash
company of America put together, which is here, and Mr, Joe
Cummings prepared this information and explained it to me.

Q Are you aware of the fact, o were you aware of the

fact at the time that you extrapolated this cuxrve; that the

parber 4-A well is producing into a common tank battery and that
the reports of production from that well show jdenticai produc=
tion of oil and water for each month from the two wells producing
into the tank pattery?

A 1 was not informed that they were producing into a
common tank pattery, but I observed IR the production records
that they were awfully similar.

Q noes that raise any gquestion in your mind as to the

use of the production figures from an individual well alone in
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extrapelating its life?

A Well, this depends on'the records that you have avail-
abla., 1If these are records which were supposedly predicated on
a test procedure and the split of production is supposed toc be
accurate, then no. If the records were not reported correctly,
then yes,

Q There would be at least some reason to have a dcoubt
as to the exactess of that report under those circumstances,
wouldn't there?

A In the case they are not reported correctly, yes.

Q In a situation of that kind, if tihere is a doubt as

to the reporting of the production on a particular well in a nine-

well pool, don't you think that the fairest, or do you think that
the fairest and best basis for extrapolaticn is to take all of
the wells in that pool rather than a single well?

A This would extend it to 1974, in which all wells were
taken,

Q When ycu extrapolated all of them, you got to 19742

A Yes,

G You used, I believe; a 45-bharrel per meonth abandonment
fiqure, is that correct?

A Yeg, that's a barrel and a half a day,

0 You noted that Mr. Rodgers used a 60-barrel per month
abandonment limit, or did you?

A I had calculated it out and it seems to ma he used a
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rotal of 415 barrels or 413 barrels from 9 wells, which would

not be that rate.

o} Are you aware of the fact that the 9 wells do not each
have an allowable, but that some of those wells are on a single
proration unit sharing an allowable?

A Yes, 2~G and 3=F and 3=G,

Q If in fact Mr. Rodgers used a 50 barrel abandonment
point, if he had used a 45-barrel abandonment point as you did,

it would increase the life of the pool three to four years, would

it not, ¢n ihe basis of his figures?

A On the basis of his type plot, yes.,

Q But you do not agree with his type plot?

A No.

O You had hadno prior experience with the Barber Peonl, I
suppose?

A No.

Q Are you aware of the fact, Doctor, and did you take

into counsideraction in your computations the tact that the Barbher
Pool has produced more oil in the last six months than it did in
the preceding year and a half?

A So many of the wells have been shut in for as much as

six months or so in the last year and a hadif,

Q Did you take that into account in your computations?
A No, this is fairly regular [or many fields that this
happens.
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v Now with reference to your conclusion that this is a
water drive field, will you tell us whether or nst in a reserveir
which is a water drive mechanism, the amount of water produced
by wells in the pool will increase as the life of the pocl ex-
tends?

A That's right.

i Q 1f you did not get a significant increase in the amount
of water bheing produced, does it raise a question as to whether
or not the peool is watsy drive?

e A No.,

Q In other words, you say that a water drive mechanism
can exist in a pool which over a period of years hLas not increased
the amount of water being produced?

A You are increasing the oil produced.,

Q In this case we are increasing the oil being produced,

e ara we not?
A Not over the total of years. Periodically, yes, it has

exigsted thieg way over the life of the field, Orne field is high

and one iow, and this has gone on wver since the fleld was found,

Q Do you know the amount of water that is being producad
new, compared to tha wells in 19577

A In some it's reported higher and sono lowar,

Q It's correct, is it not, as showr. by the production
figures that were furnished you by P.C.A., that the water-oil ratio

i: 1957 was approximately 10 to 1?
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Yes, approximately 11 to 1, I think.

I beg your pardon?

I think on there I calculated 11 to 1.
And that in 1963 it is also 11 to 1?
Yes,

Does that raise any question in your mind as to whether

or not this is a water drive mechanism?

No,

¥You are akzolutely convinced that Mr. Rodgers was in-

correct and ycu were correct in the type of extrapolation which

Yes.,

MR, MALONE:; I would like to have the twoc exhibits

marked and introduced in evidence as Pan American's exhibits,

(Whereupon; Applicant’s Exhibits
Nos. 12 and 13 marked for identi-
fication,.)

MR, PORTER: Any objection to the admission?

MR, MALONE: Exhibit 12 is the production rfigures fur~

nished by P,C.A, to Dr., Bass, and Exhibit 13 is the extrapclation

of his curve,

MR, BLACKMAN: May I see that extrapolation? No cbjec-

MR, PORTER: Exhibits 12 and 13 will be entered into

the record.
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(Whereupon, Applicant's Exhibits
Nos, 12 and 13 received in evie
dence. )
MR, PORTER: Does anyone have a question of Professor
Bass?
GOVERNOR CAMPBELL: I have a question,
MR, PORTER: Governor,

BY GOVEPRNOR CAMPBELL:

Q Professor Basis, on what did you base your conclusion
that the Barber~Yates Pool is a water drive pool?

A Well, in going back over the records, and in the pub~-
lished material, published as of 1956 in the A,M.,I R Statistics,
it indicated at that time tl.at the thing was an anticlinal
gtructure and had a water drive; and a certificate or a sheat
that was supplied me by Pan American =-- I'm sorry, excuse me,
by P,C.A,, which was taken from an Oil Commission report which
also indicated in that particular record, and this was as of

mid 1956, that it was also antirlinal and had Lhe water drive

gystem,
0 These ara both rernorts by someone?
A The Statistics volume is a tabulation which was put

out by A.M,I.E, up through 1957, which was a tabulation by

engineers in the area.

Q 0f what, of atatistical data on pcoduction or their ~-
A And reservolr characteristics,
Q A statement of reservoir characteristics?




A Yes, s8ir, including porosity thicknesses.

T Q Did you base it upon your conclusions that you reached
from tliese statistics or upon any comments in the repcrts that it
was a water drive reservoir?
A well, from that and from observation that these wells
did in effect increase their water production, and some of the
wells which had been abandoned; and the reason why it was im=-
possible to use the water=oil ratio cut as a limit, some of the
wells which had previously been abandoned have been carriad to
water-oil ratios of 50 to 1 before they were abandoned; some of
ot the wells which had been abandoned would carry to water=oil ratios
of 13 to 1 ard then abandoned.
Q Was there any gas produced with these?

' A Very little, I was told,again this would be hearsay,
; that the pressure there at the present time was approximately four
pounds., Now this would be at the surface and this is just in-
formation T was told, «a it'e hearsay,

GOVERNCR CAMPBELL: That's all.

MR, PORTER: Any further questions? The witness may
pe excused.

(Witness excused,)
MR, PORTER: <Call your next withass, Mr. Blackman.
MR, BLEOKMANT;  Call Hz, Woomei,
Jo W, WOOMER

called as a wiiness, having been first duly sworn on oath, was

examined ang itastified as follows:
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DIRECT EXAMINATION

BY MR, BLACKMAN;

Q Will yoa please state your name and address?

A J. W. Woomer, 1319 Oliver Building, Pittsburgh,
Pennsylvania.,

Q What is your occupation,; Mr. Woomer?

A I'm the owner of J. W. Woomer and Associates, have been
for twanty years,an independent mining engineering concern.

Q Will you please give us a resume of your educational
qualifications?

A Beyond high school, 1 received a Bachelor of Science
in Mining Engineering from the Penn State University, 1925;
later Engineer of Mines degree in 1931, For nine years subseguent
to my graduation in 1925, I worked in a series of companies, four
companies tn be exact, as mine engineer, mine superintendent, later
general manager,

In 1940 I opened an office in Wheeling, West Virginia,

as an independert mining engineer.

0 Will you piease indicate some of your professional
clients?
A Over a period of twenty years, I,principally small firms,

s

. - e b d el
__________ in the country ycu can thinl

-~
WLy

-

13
perhaps most steel companies; perhaps for the ex baink, the World
Bank, the United States, the British tlinistry, for the Ethiopiange~~

and it’s a long list; I tell you.
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Q Would you kindly indicate your experience in potash
mining?

A I first was employed in 1948 by the Southwest Potash
Company, a neighbor to P.C,A, working similar potash in the
Carlsbad Rasin; and at that time we visited fGermany and France
to observe their potash methods before risking the money in that
Basin.

Subsequently to that, I've had experience in Ethiopia
in potash, French West Africa for U, S. Steel and Potash, Canadian
Potash , and made some initial geological work in Mexico for the
steel company in Mexico, in Chihuahua Province.

Q Are you presently engaged on any potash consulting work
other than for Southwest Potash Corporation?

A In addition to being the Southwast Potash Cocrporation
independent engineer, I am currently engaged by P.C.A, in this
controversy,

I might say, to claborate, that about 50 percent of the
work that I've done over these twenty years has been coal and
50 percent in other minerals ranging from iron; copper, borate;
uranium in the New iiexican and Grants areaj; salt, limestone;
in Wyoming, the recent installation.

In subsidence matters I have been exposed to Canadian
suhgidence, coal mining under the sea in Chile, subsidencej; and
African subsidence for U. S. Steel and Potash. Presantly and for

twenty years I have worked for Texas Eastern Gas Transmission
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Company in an area from Louisianz to Delaware, having to do with
subsidence of overland pipeline matters:

More recently I worked for panks and real estate
companies in and about pittsburgh, pennsylvania, where subsidence
of housing in the area of pittsburgh has pecome an acute contro-
versial mattere.

1 am the author of, at the +ime of the gas gtorage
controversy; the coal companies in pennsylvania, 1 was the author
of a six=-page magazine brochure on subsidence problems created
by gas storage in southwestern Pennsylvania.

1 at one time was preaident of the gsociety of Mining
Engineers of the Mine, Metallurqical and Petroleum Engineers
in 1958, I was a director of the American Institute of Mining,
Metallurgical and Petroleum Engineers for 1957 to 1961.

I am fifty-eight years old.

Q Are you 2 registered professional engineer?
A T am in Ohio. Indiana, West virginia, Pennsylvania.
Q Mr., Woomer, 1*11 hand you 2 document marked P.Coho

Exhibit H and ask you if yon would explain how you would go about
the development of the area shown in pink on that exhibit, which
is the undeveloped potash area and which is slanted with slant
lines from northwest to goutheast:
A cvca thouan narassed by the normal risks =~
MR, BLACKMAN: I would like to agsk if the commission
is gatisfied with Mr. Woomer' s qualifications as an expert mining

engineer?
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MR. PORTER: VYes.

MR. MALONE: Mr. Blackman, are you going to predicate
your gquesticn upon the evidence that has baan developed with
regard ko the thickness of the zone and all of this, ur just «=-

MR. BLACKMAN: Not with respect Lo this question, This
generally would apply to any area of potash in thia location,

MR, MALONE: We object to the question as being im=-
material if it does not relate to the conditions which are here
involved,

MR. BLACKMAN: Very well. 1I'll amend the question.

Q (By Mr. Blackman) Mr. Wooner, referring to Exhibit H,
particularly to the pink area which ia slanted frem northwest to
southeagt, indicating a potash deposit which hag not been de-
veloped, and the blue area which is slantad from northeast to
southwest which indicates open mine workings; and to previous
testimony in this case which indicates that the potash deposit
in the pink area has an average thickness of 4,13 feet and an

v

o% Rp0, will you kindly explain juast how

avarasga grads of

[ 8]

4
you would go about the development of a potash degosit of this
type?

A Preceded by the U.,5.G.S, and the Bureau of Mines and
pecrple who risk their money in the potash business, which is more
truly spoken of as the sylvanite business, potash is a combina=-
tion of ¥Cl and NaCl, <he NaCl being the common salty that com=

posite in some percentage makses the sylvanite.
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I would answer your question, 1 would say in the
area marked on that Exhibit H in red, I would expect with modern
mining methods to recovar 90 pcrcent of that in place aylvanite
ore, Insofar as the area in blue which I have investigated and
which 1 concur with, that area has been what I call first mined
and Potash Company of America can only expaect to get about 25
percent more from those pillars as left,

The art of ceollapsing by second mining has been
developad substantially since 1350, and we were rxesponsible to
a great extent for that, and if P,C.,A. have invested tremendous
money to date in explciting that ore body and milling that ore
body, did not expect 90 percent recovery from the area shown in
red, they are missing a bet,

Q Upon the assumption that belt conveyor mining and
machine mining would be utilized in the area, would you eXpiain
what are the first entries that would be run in a development
gystem?

A In cooperation with the U.S.G,S. and Bureau of Mines,
we originally determined, and it varies with grade of the ore,
you can determine the strength called modulus rupture, and in
the early daays we determined fvom that information, which was
very good, that 32 foot wide excavation was a maximum that could
be undertaken in first mining of the potash; and that bazad upon
their compressive strengths of that grade potash, we could only

take 65 percent as a maximum on the fic¢stc mining,
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That varies from company to cumpany with grade and
with the hejght of the colwan., For example. U, S. Potesh, with
their thick potash thay've got there first, or their program is
complicated by what we call the "L" over "W", the haight of the
pillarsy but in five-foot seam as in P,C.A.; 65 percent is what
we in mining lingo call the trigger., We wopuld uxpect the company
to attain and excavate 65 percent of the area in the first mining,

Later on, with conveyors which tie you to one direction,
you csin attack that 65 percent which is trigger and win as much
as 25 pexcent more from those pillars retreating,

The 25 percent is not a figure that we bring out of the
air, It has to do with the amount you can take from those pillars
and still retain their strength to support the overlying over=
burden sufficiently to protect your nen and your eguipment, worke
ing outward from a given point,

Q Mr, Woomer,; would you please explain the extent to
which, using a belt haulage system, you are committed to a certain
development program in the course of the exploitation of a potash
deposit such as the one shown on Exhibit H?

A The constrast to old methods of exploiting potash, and
we have learned that belt conveyors are modern, and men work very
nicely with them, but they have the disadvantage particularly in
the potash field, that you are married, as it were; to one direc-
tion. “he installation and the movement of a belt is a costly

matter and once you have committed vourself with gufficient
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geological knowledge of the grade and the amount of potash to a
belt, you are committed to that direction.

Q In the mining system which is sometimes called a retreat
systam, do you extend your development entries to the boundaries
of the ore body in the beginning?

A That is the ideal way to exploit a body. However, the
business man, under the profit motive, will sometimes attack and
even second mine areas on the way to the pariphery of an ore body,
So I say again, the ideal way,from the standpoint of the risk in=-
volved, is to go to the periphery of the property and retreat,

but it is not always done,

Q In any case, you would install your main haulage-ways
first?

A Yes,

Q You would follow that with secondary haulage-ways?

A That is correct,

Q At which time you are then committed to the direction

of your development proqram, is that correct?

A That is correct.

Q After that stage, it is extremely expensive to change?
A Yes, sir.

Q Now, Mr, Woomer, have you been furnished by P,C:A. and

Dr, Bass with the ideal development program which he has planned
for devalopment of the potash ore body shown on P,C.A. Exhibit H?

A I havea.
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Q In your opinion, Mr. Woomxar, what would be the protective

pillar necessary to be left to protect a high pressure gas well in
a potash deposit such as this deposit?

A May I answer by saying that I ar completely out of sympathy
with any permeability studies that may be made on potash pur se.
Hydrocarbons can permeate a strata in a contact in a mud seam
in potash, even in halite, which is NaCTl. Therefore, permeation
is a matter of engineering ability to understand the situation.
For example, we now have in New Mexico potash mines extremely
large amounts of air. That's part of getting the efficiency of
workmen and health of workmen, and we, under the worst conditions,
could suffer more hydrocarbon penetration than we could fifty
years age, but we still -- the business man expzcts the engineer
to make some determination; and when we say that a hundred fcot
of radius of potash should be arcund a shallow well, low pressure
well, that is our best reconciliation of knowledge of permeability
and the various strata.

When we say 200 feet in the high pressure of solid ore
about a well whose location, I presume, is known at the potash
horizon as a reconciliation, and it's the engineer which I cane
to be trying to protect the business man from risking.

Q Will you also state whether second mining could be
performed in the area of such a well, and if s0,; how closc would
you recommend that second mining procedures be utilized? How

close to a high pressure gas well?
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A If a well were plugged perfectly so that I, as a mining
man, could be assured that my workmen, my machinery would not be
harassad, I would take all the potas™ right out to that hole, but
I have no skill in plugging, and if it is adequately plugged; and
I leave it alone, I don't know,
Q If you assume that this potash depcsit is at a depth
of 700 feet and assume that ycu are approaching a high pressure 1
producing oil or gasgs well, how much of a protective pillar would {
you leave in which no second mining were performed?
A I would recommend to the business man they leave a 200~ |
foot solid radius area around that well properly drilled or properly 1
surveyed; and I would not approach with seccad mining within a
45-degree angle, which in this case would be 700 feet radius from
the well. Otherwise I would draw by my second mining and collapse,
I would draw the wellhead and destroy it at that peoint; at least,
Q Mr. Woomer, have you calculated the value of the potash
which would be ieft in the mine in the pink area of Exhibit ¢
and Exhibit H which is covered bv the development program recom-
mended by Professor Bass in the event of the drilling of Wells
1 thrcugh 17 and then also drilling either 18-A or 18-«B, one of
the two?
A I have no skill, it's a very vague thing, the value of
potash in the ground to the saveral companies. That is a study
of itself involving tremendous calculationg of future exploita-

tion of that potash. I did and have made studies of that area




252

before, and after such drilling, as porirayed herein on Exhibit Q,
were done in that virgin area. It is my professional opinion and

finding made from maps of my own that P.,C,A., if such drilling

as portrayed there, the number of wells as projected, P.C.A. must
cope with that in addition to their other risks, they stand to 1
lose by not being able to second mine that area two and a half
million tons of potash on an 80=-acre well spacing.

That two and a half million tons is total, of which
they would lose 2,340,000 tons in the virgin area and 160,000

tons by being deprived of the right to take that 25 percent from

the area which they've already first mined,

In addition to that, the remaining 13,700,000 tons of
potash which they originally expected to get will be more ex-
pensive, due to such drilling and such need for protection; and
I would say it is my best opinion that tnat particular potash
is at least 25 percent less in value by being harassed by such
areas.

Q May I clarify your answer a little bit? The original
two and a half million tons, if I understood you correctly,
would be within the area described by a circle having a diameter
of 700 foot surrounding each of the wells?

A I clarified it. 2,340,000 tons they’d lose by that,
plus the solid, and 160,000 tons of the other, making a total
of two and a half million.

Q That's all 1nside the 700-~fooi radlius circle?
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A Everything inside,

Q The rest of your testimony on 25 percent of value is

A What they would have left outside.

Q -= to the potash which would be outside?
. 3 Outside of the circle; they would be harassed by more
. axpense,
- Q Will you please refer to Potash Company of America

Exhibits I, J and K, which are displayed behind the Commission,
o and explain in a general way what occurs when the underground
support is removed?

A Baged upon, as I mentiocned, modulus of rupture
information wiiich was available, and actual practice that was
available to us at the time, we decided to concur with P,C A,
and adopt a 65 percent extraction of first mining as a maximum,
Actually,; in the case of Southwest, we take 58, but we stay

under L 65,

Wa would like when first mining, and I'm sure that
the U. S. Bureau of Mines and U,5.G.,S. would like us to take
only 10 percent and take it all retreating. But we have to
live and “he economics of the industry dictate that we take it
up to the so-called trigger,; which from tests we know to be
a maximum of 65 percent and they have so done in their prior

mining.

In more recent years, in the last decade, whipped by
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the U.8,G,5. and the Bureau of Mines to get more potash per acra,
and I must say that after you are once in machinery and power
— and ventilation in such an area, the winning, the attacking, the
construction of these pillars as shown here is not an expensive
matter. It's more dangexrous, but the hardware, once it's in-
stalled to do this excavation, should be utilized to do other
excavation, in their case, to get 25 more percent,
" They will destroy these pillars, get 25 percent., Now
that 25 percent can be mathematically determined and it's related
to the time you take, that is, production per shift and the grade
of that column.
If that column, as in the case of U, S. Potash, where

E it runs up to 30 rercent, that column is weaker than it is with

anything like 31 percent.

Q May I interrupt you just one minute--
A And you must study that.
f Q -~ to see if I understand you correctly. When you talk

about first mining of 65 percent, you mean first mining of 65
nercent of the ore in place and second mining of 23 percent =~-

A More,

Q == you mean 25 percent of the original ore in place,
so that the total removed is 90 percent?

A That is correct. This is 90 percent.

Q Thank you. Carry on.

: A This is 65, This can be carried on for miles if you
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like this destruction. When this is done properly, and every
grade determines the strength of the pillar, even in thaesse

! A pillars we have what the Bureau of Mines calls an exudation
Si nese in Carlsbaaj contrary to

; - Canada,; this center of this pillar is the weakest part, it's
the richest part and it exudes a KCh liquor and gradually will

hourglass, but in first mining staying ba2lc $5 percent recovery

ek

it's not serious and it's measured in years at a thirty-second
of an inch, it is so small,

When you attack these pillars, 25 percent in their
case, and destroy them, leaving this pillar, you have in effect
a collapsible prop, a combination of KC1l and NaCl, the which
' yields, this overburden tends to come down and £ill the vecid,

We get convergence in second mining after wa go far
enough, Pictorially, due to the distance, this can only be
- shown in strength. This distance here I can beast illustrate
here,in the case of Scuthwest Potash is five to 600 feet. What

Wiid 6 ilh T.Coehos'yw <age with the richer ore will be some~-

44

thing less, maybe 400 can be calculated. So this distance is
at least four to 600 feet.

When you have what is called a first bresak, when you
r . have a verticel static load ¢f this overburden, which is about
144 pounds per foot in their case, 700 feet times 144, you get
what 1s called a first break, It's a very terrifying thing to

workmen working in this area. This comes down and subseguant

P E

g
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to that first break -- and that's part of the extra cost that
you encail if you are entitled to that -= subsequent to that
break, Mother Nature in the cxust of the earth assumes a 45-degres
which has beew measured in carisbad, incidentally, by grids put
on the surface.

when we get a convergence == We call it convergence =<
with the bottom, this pounds per square inch here and pounds per
square inch here heaves into that void and we get a subsidence
in the surface as shown pictorially here, coming down and filling
that void.

This has been measured and without equivocation I,
as an engineer, have adopted the 45 as being safe for the business
man to risk. He must not build a structure anywhere in this area.
He can build a structure if he wishes there, and the chances are
this excavation would only drop to there, but it will drop and
it will draw 45 degrees; jeaving this down and leaving this
gsurface downo

As you move further, thiis 43 deqreas is shown in one
dimension here; put it has in an jgometric, it has another dimen-
gsion; too; it's 45 this way also, It's hard to visualize but a
draw isn't in one direction, it's in another plane.

We, for example,; are conscious of two draws pacing
each other like that 45 degrees; put he must economically get

croduction from the crew working in thic ares mwut gtill have this

subsidence. This subsidence unloads the psi, the pounds per square
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inch ¢f this ass; and leaves, Many, many attack these pillars

and do to them what is shown here, winning 25 more percent,

ultimately getting as much as 99 percent out of the collapsed area.

That technique is not new the world over, That angle
will vary with material; in this case we know it's 45 degrees,
I have seen angles cf 15 degrees under certain conditions. We
study them specifically in cper cavity work and stripping work
where Mother Nature tends to assume in time such an angle of
repose, we call it there.

We know about swell, we know about shrinking, we know
about angles; and we as engineers know sediments as compared
to volcanics and know they'll behave as shown here. I think
this pictorializatiog is very good.,

Q Will you describe, Mr, Woomer, what is going on along
the 45-degree angles that are shown on Exhibit K marked by
arrows; explain the nature of it?

A This area is what we call an unstaple area, It won't
become stable, It'sg a very inexact sclence, what we use is as
much &35 5ix shears betore an area will become unstaple.

This area which is straight down assumes stability
and equilibrium becayse of this filling of the void much quicker
than this or this. on this area here, I repeat, we would not
build a structure even theugh this has come to rest as portrayed
here. The maximum subsidence in the middle, and a lesser to no

Fo, -1

Slesslidcnd: al Lhe edge, we would not erect any building on that
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unstable ground for =-- it's very inexact, but six years is a good

figure,
Q Would it be fair to describe that as a shear zone?
A It's not exactly a shear, although this plane is

subject to the forces of a shear. This material behaves differ=-
ently, it may hang up in weight. These cracks indicate mostly
air voids. 1In subsidence, the distance from here to here was
one thing when it was untouched, as shown here, but when you
subside that the distance becomes longer; and Mother Nature, in
the crust of th¢ earth,can only meet that situation by the
elastic limit, as it were, of that halite; and there's a big
controversy among engineers whether this cracks instantaneously
and flows shut, or whether it never cracks, whether it just
elongates, We could argue that for weeks. That's an engineer=
ing argument.

We don't care, we know this 45 and this may hang up
and let go all of a sudden, and we have instantaneous forces
here like in Alaska,; that in four seconds are tremendous forces.
¥We have no way of knowing, ana very little work has been done,

We know if I drill there for a foundation drilling,
what I find in a three or four inch hole won't satisfy any prudent
business man to build a structure on that area.

Q What, in vour opinion, would happen if thare were already

a structure there, such as an oil and gas well which were drilled

down through that, or a water well?
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A That, to a busiuess man, with any opening through thare

represents a hazard, a risk of shear, of movement which is beyond
the elastic limits of any steel <asing. In these days wihen we

talk about megaton bhombs and what-not, we are talking about millions
of tons; and Mother Earth's crust, this potash happens to be

700 feet from Mother Earth's c¢rust; even 700 feet could exercise
tremendous force.,

Q If an oil well or a water well were already drilled through
there before you completed the szecond mining and before this
convergence occurred, what in your opinion would happen to it?

A I wouldn't leave my operating man approach that well less
than 700 feet, within 700 feet., I would keep that 45 so that that
well were in solid ground. I wouldn’t =-- my risk would be tco
great that I might shear that well.

Q Would you do that for safety reasons?

A I would. The men and the equipment that I might be
applying to the second mining, if I approached that well and
sheared it and leave gas or any hydrocarbon, added to my normal
risk would ke tremendous. A business man wouldn't exercise such
a risk. That potash, it wouldn’'t be worth it,

Q Mr. Wocmer,; have you been in attendance at this hear=

ing from its total period beginning yasterday morning?

A Yes, sir, : have:
0 Did vou examine the exhibits submitted by Pan Amnerican

~ e
i

o~
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A I was interested as an engineer, but I have no knowledge
and I cannot help you o> that at all. I have no authority on
plugging. All I can sav irn answer to a previous question of
yours, if it's adequately plugged I will do a lot of things, but
adequately, I have no skill in that.

Q But I wanted your opinion, if you have one,as to what
might happen to a casing program such as proposed by Pan American
with that well approached by final mining and with this shear
zone to intersect the well,

A I have a great respect for engineers and their ability.
I have a poor respect for workmen to do what they're told and what
is designed for workmen. When the whistle blows they'll go home,
and they don’t do things the way they are supposed to do them even
if they are watched.

As a business man subject to such a risk, having made
a tremendous risk in mill,shafts; mining equipment, and I wouldn't
go near it; but as an engineer, I have to bew to the fact that
engineers make nice pictures,

Q You are saying, then; even with that program you would
not approach within 700 feet of aay well that was drilled in this
potash area we are talking about at the present time?

A Positively not.

MR, BLACKMAN: That's all for now,
MR. MALONE: If it please the Commission, it’'s almost

twenty minutes of 12:00. I think the cross examinaticn of this




261

witness could be expedited if I could have the lunch recess to
talk to my mining engineer, who knows more about the subject than

1 do, I ask a luncheon recess be taken at this time.

GOVERNOR CAMPBELL: Let me ask him a few gquestions.

CROSS EXAMINATION

BY GOVERNOR CAMPBELL:

Q Mr, Woomer, have you made a study of the present opera-
tion being conducted in the immediate area of the Llue that's
shown on Exhibit H?

A I haven't been underground at P.C.A, Two miles from
there at Southwest I was underground three months ago.

Q In other words, you have no knowledge of the present
operation or present intentions, present directions of the mining
operations adjacent to where this proposed location is?

A No, sir, I have no absolute knowledge.

Q By that same token, I would assume you would have no
knowledge with regard to the time element involved in completing

what you said should be done as a general proposition, as to when

and how long it might take?

A That enterprise?
Q Yes, sir.
A o, sir, I have no knowledge.

GOVERNOR CAMPBELL: That's all.

MR, PORTER: Anyone else have a guesticon? The hearing

will recess until 1:00 o’clock.

(Whereupon, the hearing was recesgsed until 1:00 o'clock
P.M.)




AFTERNOON SESSION
Thursday, April 16, 1964

MR, PORTER: The hearing will coume to order, pleass,
Mr, Malone, I believe you indicated you had some questions to
ask of Mr, Woomer, the last witness. 1I'll ask Mr. Woomer to
take the stand.
CROSS EXAMINATION (Continued)

BY MR, MALONE:

Q Mr. Woomer, do I correctly understand that you have
been the consultant for Southwest Potash Company since it

commenced its operations in the Carlsbad area?

A Even a year or so before.

Q And you are at the present time?

A Yes,

0 In general, is the plan of mining that you have

given your approval to here by Potash Company of America similar
to the one that you have lald out for Southwesti?

A Yes, sir.

Q Sc that in effect you have been giving your blessing
to your own work when performed by Potash Company of America?

A I can say that we’'ve made money, I°11 put it that way.

Q The four feet seam of mineable ore that we’re dealing
with here,does Southwest have a comparable seam Ifour Ifeet in
thickness?

A Very similar, yes.
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What is the depth of that in the Southwest mine?

» 0

Their average,; about 1,000 feet,
it‘s considerably deeper, then?
It will average more than 700, too, here.

Has Southwest undertaken any secondary mining yet?

oo P L

Yes, we have been at it for five or six years,

0 Have they, in your experience, or do you have personal
knowledge of their having subsided an area in which the ore vein
was four feet or less?

A Yes, I observed the grid +that we put in the initial
area on the desert, and I can only say to you at that point that--
I tell you, that taking the elevations on that grid was a surveyor's
nightmare; the circles went around in a ring and it was very diffi-
cult,

Q Yes. The weights and pressures that would be involved
at 1,000 feet would be somewhat greater than at 700, would they
nqt?

A Yes, that'’'s a good statement.

Q And did you personally, or have you personally had
any conneccion with the measuring of the surface subsidence at
the point that you are sure the underground withdrawal was with

the four-foot deposit?

A Oh, positive experience,
o] What surface subsidence did you find there?
A Maximum was four and a half feet, tapering off to zero,
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as shown here graphically. Yesterday here I heard the figure
60 percent used across the board; probably it's between 60 and
66,

Q If it's between 60 and 66, how would you get a four
and a half foot surface subsidence from a four-foot withdrawal?

A It takes me over into the cubication of the ore. The
four -- three, four foot reported by P.C.A,. in the testimony is
the ore itself. To mine ore, even with continuous miners, you
have a contamination in your excavatien. Usually I will say
it's greater than the height of the gsaeam, but the measuremant
seam is recorded here, that's for cubication purposes, It's
acres times height of ore gives you your tons. But in actual
mining you have a contamination,

Q What would have been the actual measurement of ceiling
to floor of the opening which collapsed ;t the Southwest mine
that you referred to?

A It will run - we try to keep it on the ore at =--
because we have less solution at four and a half feet but we
have as much as sgix and a half feet in places., You must under-
stand that four and a half, 4,31 feet reported here ig an average
that's made up of highs and lows. All averages are made up of
highs and lows.

0 Are you familiar with the general condition of the
surface of the earth et this point or in the vicinity of these

mines?
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A Oh, yes, very famil:iar,
Q How would you describe it in its natural gtate as re-
gaxds being cavernous or uniform or --
A Solution chambers, as at the Carlsbad Caverns, that is

a2n outstanding example, We have all through that desert ceuntry
which raises some cattle and so forth, we have so=called sink
holes which may be a million years old., Overlying proper sur-
weying, we know where we are subsiding and that country is, we
ccnsider it of secondary value and it's very easy for us to put
a grid and get the subsidence.

Q In an area where there has been no underground mining,
there still is surface subsidence?

A There's sink holes,not subsidence., I wouldn't call it

gsubsidence, it might have been a million years ago.

Q There are cracks,; for instance, in the ground?

A No,

Q You never have seen any suxface cracks?

A Oh, yes, a crack in the P.C.,A. area, in the Carlsbad

area due to wind=blown sand healsgs itself in a relatively short
time; 48 hours, We at Southwest had a cow in a crack; of course,
it was the best cow in the County., Basically, it's very diffaicult,
You have to bs there when subsidence is happening to really trace
a crack,

Q You have never seen any cracks in the surface of the

earth in that area?
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A Oh; yes, hundreds of them, traced them.

Q Other than resulting from mining operations?

A Oh, I've seen sink hecles., Oh; ves, the country is
full of sink holes,

Q I'm not sure I know what you are describing as a sink
hole.

A A sink hole in this sediment =<« when New Mexico was

laid down it was laid down horizontally. We know that the under-
lying strata above the Salada is limes and dolomites, and it's
subject to water solutions over millions of years, and that
makes a void and causes a sink hole,

N=w whether it's one million years or one hundred
thousand years or two million years,; some of those sink holes,

I'm sure, that you find in that area are as cld as the Carlsbad

Caverns,

Q But there are sprface depressgions?

A Oh, yes.

Q Which are of the general character of a local subsidence?

A Oh; yes, U.5.G.S: maps portray all that situation,

Q And that condition exists without reference to mining
operations?

A It exists before mining.

Q Yes.

A Pardon me, [f w2 had a lot of rain in that area,; and

which we don't; and had tremendous lakes in such sink holes, we
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would be very careful in second mining, but that isn't the case,
you see, 80 we can collapse and make a sink hoie deever in that
afsa without any problems arising.

Q Have you ever observed any =-- what might be described
as just vertical slumps in this area?

A Beg your pardon, slumps in the surface?

Q Yes,

A The situation portrayed on Exhibit K, I have personally
observed on the surface; and as a matter of fact, I commented on
the making of that exhibit and the portrayal of the slumpage of
the gurface, as you call it, due to the second mining there is

very realistic and a very, very fine exhibit, in my opinion.

Q You feel that it correctly portrays what happens under ==«
A Yes, absolutely, from my personal knowledge of grids.
Q You have not actually core drilled a subsided area or made

an underground study to determine by excavation what occurs beneath
the surtace of the ground, have you?

A From the potash seam upward, we have, at least in one
instance, put a raise, a raise is wp to the salt halite, to
determine whethur the zones of enrichment above were intact, had
come down in good shape.

As far as penetrating the area so=called the Rustler
above the Salada to the surface, I have no experience in that,
I doubt if anybody has. 1It's of no interest to ug. We know the

behavior of gediments,
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Q I gather from your testimony this morning when you said
that engineers were arguing about when those salt beds came down,
there was an instantanecus crack or closure or whether no cracking

occurred?

A Yes, engineers disagree on that, It doesn't matter,
really.
Q It's your conclusion, in any event, that after the

subsidence of the area below the top of the Salada, there are no
fractures in the formation on down to the mined area?

A There cannot be or else we would have Rustler water
in the mine workings. They must close instantaneously, as they
did in my experience in Chile with the work under the ocean, we
have the pressure of the ocean but we have instantaneous cracks
in the mud, but they close immediately and the ocean does not
come into the undergrcund workings, It's very similar to that
that == the behavior of sediments,

Q You are satisfied that no fractures extend below the
top of the Saladav?

A They couldn’t be. We would have erosion; fresh water,
and we couldn't stand it.

o] If we had shear forces from the subsidence that occurs

there,;, would we not expect to find some fractures in that formation?

A Pardon me a minute.
Q Yes.
A This is what we call @ drag here. This halite, this
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salt has dragged down and it might have opened instantaneously
there and created a tremendous instantansous shear, Wwe cdon’t
know, I don't know, certainly, and nobody knows,

I can argue, as I said. All I know is that the distance
from there to there is greater than it originally was, and it's
either cracked or elongated within its elastic limit, That's
all I can say.

Q With reference to the fractures that occur above the
point to which you have just directed your attention, do you feel
that they do exist throughout that Rustler formation as portrayed?

A From our experience the world over in subsidence of
sediments, vyes.

Q You are familiar with the water zones or the water=-
bearing zones which exist #hove that point in the Rustler?

A I am.

Q At the base of the Rustler, the salt water depositis
of vather substantial character?

A Rustler - Calebral water, yes.

Q Do you consider that there is any possibility of con-
tamination or communication between the fresh water zones and
that salt water zone as a result of those fractures?

A Oh, definitely. There's complete contamination and
communication in this area. There is no contaminaticn of anything
in this area, wet or dry, with this area, that we know, That's

all we can say.
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o] But within the area which makes up the Rustler, in-
cluding the salt water deposit at the base of the Rustler and
on up to the surface, therec is complete contamination?

.- A e 4 - LTI S5 B
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vithout mining, when
the earth is in equilibrium; that 1s very questicnable., Otherwise
we would have intercourse between the Rustler and Calebra, We
find it. in shaft sinking,; particularly. When we second mine and
collapse, there's nobody here can say that piece will be that
shape, That is a pictorial representation of an air space situa-
tion,

Q Whatever the shape,; communication between the salt and
fresh water is inevitable?

A Oh, vyes,

Q If this fresh water deposit in the Rustler actually
extends over a larger part of the area, and if the normal migra-
tion of that water is toward the Pecos River, we could expect
this contamination to extend through the area which is below the

-
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the point where ihie seconddry mining occurs, couldn't
we?
A I'm not a skilled quologist. Are you asking me a

quastion or making a statemant?

0 Could you expect that to cccur?
A i wouldn't know.
0 If you contaminaetz toue spring, you are going toe contaminate

the water that comaes out of the arvcund?
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A I have no skill as a historical geclogist.

Q You wouldn't care to express an opinion on that?

A No.

Q You have nc doubt in your mind as to the contamination

that occurs in the Rustler at thig noint?

5

A When we have second mining, definitely,

Q iiad you bheen aware of the fact that in the drilling c¢f

oil wells, for instance; the regulations of the Commission require

the cementing of these water zcnes in order to try to prevent

communication and contamination?

A Only hearsay. 1 have exact information only in sinking

shafts insofar as they may be similar situations; worse, if any-
thing.

Q Arxe the principles that you have descrived in deter-
mining the area which must be excluded from secondary mining
to protect an oil well, are those same principl!es applied to
the same degree with reference to the shafts of potash mines?

A When you sink a shaft anywhere in the world, you pro=
vide stability. vou try to keen the earth's crust as it was
normally before you sank the shaft, We have shzfts that have
tremendous bends in them and still we run cages and skips in
them, The shifting of the earth's c¢rust; we have at present
no way of kaowing either the tremendous force involved or the
incidence,

I may sink a shaft here and tomorrow I can have &
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movement in the earth which would destroy that shaft. That's one

2 of the risks that the potash people have taken already in sinking
the shaft.
Ve
I, as an engineer, and I spent my life not risking
i money but talking to business men who do risk money; all I can

do is point out that it's a risk.
b

Q Do you know what piliar is regquired by the U.S.G.S.
L § around shafts in this area?
e

A I heard that question asked yesterday and you can't

‘ {3 do that until you know the plant size and you have to speculate

b on how much the plant will be expanded; you protect the whole
plant site. I don't protect the part of the shaft. Therefcre,
4 any formula that takes, say, 45 degcees from the shaft collar,

I is wholly inapplicable because you have to protect only the

"

S shaft., You protect the plant and possible enlargement of the
:; plant,
Q With reference to the 45<degree line portrayed on
Exhibit K, is it ycur testimony that it is your opinion that an
1 . actual shear plane occurs at approximately that point whenever
Q : subsidence of this type occurs?
A The 45 degrees,; that I know from actual experience and
from actual excavations. What happens when this unstaple ground

slips on that plane; exerting a tremendous instantaneous force,
I or nobody else nas any way of measuring.

Q It is possible; is 1t not, that there could be a
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vertical slump in the area? I believe I would restate that
gquestion, please, to ask whether or not it is your opinion that
in an instancae of this kind there in fact occurs a breakage

and slippage of the formation, extending all the way along that
shear line and clear down to -~ you*ve said it doesn't penetrate
below this point here; I believe?

A No, I said it might instantaneously penetrate,

Q But there is no re=mining shortly therecafter?

A No, water gets in.

Q To all intents and purposes; our shear plane is from
the top of the Sal:da to the surface?

A No, the total thing i1is shear but that shear is un-
measurable, This shear we know deesn't open up or close instant-
aneously. That shear may stay open as long as ! previously
testified, six years.

Q This shear that occurs here likewise results in a
slippage of these formations, does it not?

A Oh; i1t must.

0 If these formations slip and bend as you have portrayed
them, 1is it not entirely possible that the formatiuns above will
slump vertically down, rather than be subjected to a continuation
of a shear force such as the 45-degree angle would indicate?

A The answer to your question is too speculative for

an engineer to answer.

Q Tten you think --
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percolate

we don't know what happens under there.

At least you feel that you could not answer it?
No., 1 have alreacy testified that the water does

shrough, and SO that loose, unstaple ground, whether

this hangs up there, then instantaneously falls, oI whether 1t

falls eve

Xy second, every minute, to assume this final gradiation.

all we know is the final answeXo. We know it ultimately will do

that. We know from actual gurveys of grid of this gubsidence,

we know that in time that point comes to rest.

Q

Am I correct in understanding, however, that the 45~

degree angle has been established and is accepted on the basis of

the angle
crack whi

A

Q
gurface ©

A
crack: 1
point.

Q
inch @2 t

A

Q

toward th

A

from the point at which the subsidence begins tO the
ch is farthest from this point?

That's the engineer's wWay of portrayinq it, yess
That's the gurface crack that they have found on the
£ the ground?

ves, that particular point very geldom discloses a

t taxes & rransit toO pick it up. it's soO small at that

It gets out here and the subsidence would be only in
WO,y perhaps?

very small:

How rapidly does that increase in degree as you proceed
o center of the subsided area?

In the case that I have intimate knowledge apout, 2ero l
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to four and a half faoct
everything here hapvened in s=ix months' time; but this ground
stayed in motion. particularly this ground here; outside of
nere, stayed in motion for as much as six years, the motion
being very small. The :initial! -- you call it slumps, I call
it subsidence, ozcurred in a very short time.
0 It is true that the characteristics of action in
the soil from about this point out are somewhat different than

those which you find in the center area?

A I would say so,; yes, Time is the essence,
Q With reference -= It is?
A As shown here by the big blocks and the small biocks,

that's a better way of showing that, you see.

Q All right. Thank you, The estimate c¢f approximately
two and a half million tons, I believe, of poctash that you felt
might be placed in jeopardy or lost in the event of the develop-
ment of the structure which is involved in this case; was predi=
Cated entirely on 80=acre develepment or an 80-~acre spacing of

the wells, was it not?

A That's right.

G That; of course, would be i1ncreased 1f 1t was 40=acre
spacing, and decreased 1f it waes wilder spacing?

A Exactly.

Q Are you aware cf *hie fact that spacing up to 640 acres

in gas wells 13 in force in Wew Mexico at the present time?

; ftrom four and a half foot excavation, and




A No, I'm not aware of that,

Q Are you sufficiently familiar with the development of

r
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oil properties to know whether or not a sitnatian such aa

{

in which all of the working interest in approximately 6,000
acres of this is in single ownership, might have some effect on
the development program?

A In that respect I only have one contention, that any

drilling should be done of potash. How much ground, I don't know

about,

Q I take it you fully agree with and support the policy
statement of the officials of P.C.A,, that in your opinion no
drilling should be permitted where potash operations are cone
templated or in potash reserves?

A In view of the fiqures I've given here, I absolutely
agree that no drilling should take place until that potash is
gone.

Q You would recommend to the Commission that thars hao
no development of the oil resources of this area until eighteen
years, after which pota.h minina will presumably be finished?

A If you can fFin¢ highz of potash, good.bless ven, hit
you must not destroy that potash mining, The risk in Carlgbad
alone, it's fantastic the amount of monsey that has been risked
there in the sxploitation of certain reserves which have been
calculated from drilling; and to add to that risk, to me, is

just destroving a good thing.
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Q I had wanted to ask you one other question when we were
at Exhibit K, If this w-zs open pit, if those 45-deqree angles
were portrayed there with an open pit mine so that all the material
between those two lines had been removed, what, in your opinion,
would the angle of repose be?

A We would try,with variocus controls and solidification,
we would try to hold that angle till we got the goodies of the
rich mineral out. We would try to hold that angle as steep as
possible but Mother Nature finally, we know, would take it to the
angle of repose of that particular material, and in this case
there is an engineering argument as to whether this is the angle
of repose or the angle of draw; and you will find engineers on
both sides.

If you make a pile of sand, it assumes a certain area,
a certain angle, When you make it later on, it slumps,; and so
it's a very, very inexact science; but the answer to your guestion
is, an open pit, we would try to obey that angle and not remove
this dirt but we ultimately know if we didn’t solidify the dirt
eand get the equipment and men ocut of here,; that Mother Nature would
assume its angle.

Q If I understand you, you are saying that the shear
plane portrayed at 45 degrees 1is the equivalent of the angle of
repose in the event the materjials within it had been removed?

A That is controversial. I can‘t answer that. Many

engineers will say so. In my opinion; that is the angle of repose
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of that composite mass, Who am I to say, since we have all kind
] . of different materials, what is the angle of repose?

V Q You have a great many compensating pressures where the
e inner space is filled with sediments that do not exist in an open
pit, don't you?

A No. That portrayal there is exactly as an open pit
:*‘ would be in sedimentary rather than metamorphic or igneous, that
is, the sediment. You would have extrusivication in an open pit,
just exactly the same as you see it ther;.
e Q With reference to the forces that you feel are liberated
when there is a collapse of a mined-out area, I think you referred
in your testimony or likeneu them in your testimony to the firces in an
i earthquake, perhaps. Is that a standard concept?

A No, that is my own concept as an engineer, saying that

the forces that existed in Africa or in Alaska recently are

o very similar to Mo'her Nature fe-adjusting itgelf to a stability

and I don't think there's any human alive today can say what that

I would be,
Q The subsidence in Alaska was much greater than what we
would obtain here at a four-foot --
A It's a matter of a gquestion when you lose a cow in one
of those cracks and you see the pictures in Life magazine of the
Alaska situation, of an automobile in a crack, very similar,
Q tlave you ever had any experience yourself with the effect

of subsidence on an oil or gas well?
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A I testified that I appeared in Pennsylvania, in the
Texas Eastern Gas Transmission desire S stcre 4a= in depleted
sands, which were four thousand feet, the coal seam, The

merchantable ~~al seam, in many cases metallurgical guality,
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were at that point four to five hundred feet, We had a subsidence

problem that came from recovering that valuable coal, and the
fact that we night shear a well with high pressure injection
and withdrawal to lower sands, caused consternation among the
coal people who had risked their money.

The gas companies at that point had very little money
to risk. They were going to use old wells into the old sands,
We had a controversy for a year,; and I appeared many times and
made much the same testimony, that the collapse of coal and the
collapse of potash here were very similar,

The collapse of ground is a collapse of ground,; and
this area and these forces are so tremcndous that no man-made
material will withstand it.

Q That is vour opinion; that no man-made material will
withstand the forces?

A I have so testified many times.

0] Are you aware that none of the oil wells in Alaska

were injured by the earthquake which occurrasd there on Good

Friday?
A No, I'm not aware.
Q If you found that to be true, that the casing in the oil
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wells in Alaska, many of which were only forty miles out of

Anchorage, was not injured in that quake, would it cause you
perhaps to reconsider some of the statements you have just made?
A No, no. I wasn't there. I have been in Alaska at
Anchorage, but I wasn't there at the time of the esarthquake. I

know that certain streets were not hurt and other streets were

damaged beyond repair. So I can'

t portray the earth's crust,
I don't know any man here with any engineering training who can
portray the earth's crust movements.

Q You would still be prepared to say that in your opinion
no man-made material could withstand the forces in this subsidence,
in spite of the fact that all of the o0il wells in Alaska withstood
the force of the earthquake on Good Friday?

A I would so advise the business man, as an engineer;
it's a bad risk.

Q Have you made any study of the casing program that was
portrayed on Pan American's exhibit in an attempt to determine

the strength of the steel and cement which would be subjected

to any of these forces?

A I saw the drawing but 1 made no study.

Q You made no study?

A No, sir,

Q Have you ever made a study or is there a study avail-

able as to the forces,which would measure the forces that might

be involved in a subsidence of some two to three feet?
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A When we first laid transcontinental pipelines from

Louisiana to Delaware, we employed the Patelle Institute in
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tescs of pipe and deformation, and we as engineers, I personally
subgided minerals, coal, clay and limestone under those lines,
and came up with certain formulas. They were a reconciliation
of the movement of the earth’'s crust due to that mining and its
effect upon such man-made pipe; and fortunately, I'm able to
report to you that the Patelle findings were favcorable in that
instance,
There we had a horizontal pipe which would slide in a

ditch and could be elongated to take care of subsidence, and I
can see no similarity to our prcblem in that, and I am not quali-
fied to discuss your problem.

0 You really are not gualified to discuss the effect of
subsidence on pipe?
A I didn’t say that. Your problem. I said I can'
cuss your problem of vertical pipe, only insofar as I was expocsed
to it in Pennsylvania 1n thils gas storage,

0 And horizontal pipe?

A No; the gas storage was vertical. Even then I wasn't
exposed to the subsidence problems that you have in this case,

Q Do you have any familiarity with the sngle &t wnich

a drill pipe operates in a hole whicn 1g¢ being purposely slanted?

A Purposely slanted? As an engineer I had some experience
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in petroleum mining in Wyoming, and we allowed them only two

degrees deviation. In the Gulf Coast and Corpus Christi, we
drilled vertically, Texans drilled vertical and horizontal holes
through salt domes and intersected potash stringers., Outside

of that I have no experience.

Q In the evaluating of mineral properties, is it true that
the measure of value is the value of ore in place?

A If 1 am in business and have a sales organization and
have friends and outlets, I might risk my money for four or five,
six percent, If I'm not in the business and entering the busi-
ness and have to cultivate and d¢ all thosz things, I might demand
as much as 20 percent, so when you get into valuation, you get
into speculation of what the risk is, and a knowledgeable engineer
is cognizant of those things; certain industries now are only
making four or five percent,make it. Yet on an average, they
will make twelve percent after taxes; and so you, sir, evaluating
a ton of potash to P.C,A. as an enterprise from which there's
tremendous money risk, are subject to tremendous error in select=-
ing a rate of risk., You can pinpocint the years and you can, the
discount vyears; but the rate will be speculative noc matter what
you do. It's different,

Q Now as A matter of fact, this isn't such an unusual
procedure, is it; whenever a mining property is condemned it's
necessary to arrive at a value of that property; isn't it?

A The engingcer arrives at it; but he says it carefully.
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He says, "What is the greatest amount you can afford to pay if y»u
demand six or eight or ten percent on your money?" He's very
careful not to say that i1s the value., Only lawvers and other
people «ake that statement and .ake that value., That's wrong,

he doesn't say that.

Q There are other areas in which lawyers and engineers
disagree, too, are there not?

A Yes, you'd be surprised., He very carefully says that
statement, "That is the greatest amount you can afford."

Q I don't think you have answered ms question. My ques=-
tion was if it wasn't necessary to value mineral properties in
condemnations, in purchases and day-to~day occurrences; the valuing
of mineral properties is not an unusual occurrence, is it?

A I answered your gquestion by saying that valuation is
a misnomer., The engineer very carefully says, "The greatest amount

you can afford to pay."

Q It seems to me you can answer that yes or no.
A No; but I won't,
Q Then we will understand your testimony to be that you

refuse to state whether or not the valuation of mineral properties
for purposes of condemnation,; purchase, and other like purposes,
is not unusual.

A I won't leave 1.y orqanization say, "Lo that," No, no,
that's right.

0 It is true; is it nnt, that a mineral deposit which cannot
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be brought to the surface cf the earth and disposed of at a profit

has no value in the ground where it lies?

A Exactly.

Q That is correct?

a Oh, yes.

Q And the value of the ore in place depends entirely on

your ability to dispose of it at a profit after you get it up
where somebody can use it?

A After you get a return con your risk and your money
back, the value flows with the ore, yes. You have to get a
return on your risk, in this case tremendous money risk, in
mills and shafts and so forth.

Q Regardless of what that rate may be and what that
investment may be, it’s still the profit which represents that
rate which determines the value of the ore in place?

A Profit ==

MR. BLACKMAN; If the Commission please; I would like
to entar an objection to this line of testimony. Mr.Malone
keeps trying to bring in here the preblem of profit as if this
was a contest between P.C,A, and Pan American, which it isn’t,
This is a conservation proceeding.

The State of New Mexaco is vitally interested in this
case and 1t’'s conservation of the natural resources which is the
most important thing, and prevention ¢f waste, and profit te

cither P.C.A, or Pan Amsracan i1s not the 1ssuc at all,




L3 )

285

It might be a minor side issue, but this is not a controversial
contest between the two of us. 1It's trying to be placed in that
posture,

MR, MALONE: If the Commission please, I am forced to
observe that if Counsel's statement is correct and this is a matter
of conservation of natural resources alone without reference to
the profit that might be incident to producing them, the salt
deposit at this location should be of egual concern to this
Commission as the potash which it is considering, because each
is a natural resource and each is in the soil and is a product
which is used by the people in the United States,

So the value of any ore is dependent entirely upon what
can be done with it if you own it. The value of a natural re-
source to the citizens of New Mexico is in terms of what that
ore is worth at the surface, what it can be sold for, and whether
it can be profitably produced; and if it can't, it has no value;
and so to say that profit will not be considered in this proceed-
ing is to put it on an almost ludicrous plane,

MR, BLACKMAN: I think Counsel made my point when he
said it's the value, it's the value that it can be sold for.
That's what I have been contending. I admit the relevancy of the
profit element as to whether or not it can be produced.

MR, PORTER: The Commissiocn will overrule the objection.

REPORTER (Reading): "Regardless of what that rate

may be and what that investment may be;, it’'s still the profit which
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place?"

Q (By Mr. Malone) po You agree with that statomant?

A We don't say the value with the engineers, Wwe say the

greatest amount the willing buyer can give the willing g

eller,
That's different, p

«CeBA, isn?

A I beg the Commission's pardon., I answered the question

by saying the words "valuation," getting confused with the

"greatest amount I can afford to pay,"” and while he ig quoting

the engineer's concept, so-called Hoskall formula of evaluation,

the engineer very carefully says that it's "the greatest

amcvnt that a willing buyer can give a willing seller and malke

4 return on its investment.," It's not as simple as he tries to

make it.
0 Do you deny the correctness of the statement that r made?

A I only admit that You have to go through profit to get

at the value of the commodity,

0 Further than that, you are unwilling to answer the
gquestion?

A Yes, sure.

Q You said that You were ¢

4rrently engaged in some studies
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resulting from the subsidence of the surface in coal mining areas
in Pennsylvania,; I believe?

a Well,; I have been recently, not currently; finished.

Q Had ,ou been able to design the original mine and
mining operation, would you have been able to avoid the subsidence
problems which you now are dealing with?

A I can only answer that by saying ovriginally we in
the ccal fields drew a circle around the well and said, "That's
all right."” This Commission, this study we have made, has recog-
nized this draw, this angle of draw; and we now are required and
require operators in Pennsylvania to leave much more ground than
itiie¢ formula left; because finally the powers that be have reccg-
nized draw; the things do draw.

Q I don’t believe you understood my question, or at least
vou didn't answer it, My question was whether, if you had been
in control of the design and mining operations at the locations
where this subsidence occurred, you weuld have been able to prevent
the subsidence occurring?

A I am sorrxy, 1 don‘t understand the question. I'll
answer but I don't understand it.

Q {t sounds guite simple.

A 1 answered by saying originally we didn't, but the
purpose of the Commission was to determine =~ there was some=-
thing wrong, that we were now faced with high pressure gas and

we must as coal people;, as engineers, we must advise people to
pa 5 g H
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recognize that excavations have an angle of draw and might shear such
a pipe line. That was the purpose of the Commission and we did

| recognize that fact. Thnat's the best answer I can give,

; s Q Do you know of any mining plan of operation available

for use in mines such as the one under consideration in which the
amount i subsidence here portrayed could be recduced or controlled?

A No, sir, That is mathematical, The 65 and the 25 are
mathematical within the limits of practical operation, and time
enters into it, time, production per man, You must destroy
C those remaining pillars to that extent tc cause subsidence.

If you have to destroy them, you cause what we call a
creep, and you get motion all through the earth's crust. You
must destroy and unload those pillars and leave that come down,
and then you unload and leave your men and your machinery and
enjoy a suitable working area.

My answer tc your guestion is that once you've passed
that 65 percent, and if you take 66 you'll start things in
motion; but if you take 90 you'll drop it and unlocad the pillars
and therefore there's no =-- you either stay below the so-called
trigger which I testified to before or you go all the way.

It's a function of the strength of that ground as
mecasured underground and as calculated, reconciied with time,

Q Will you describe the secondary mining operation which

is referred to as panel retreatc?

A Yes, sir, I can. If I may, I'll refer to this Q.
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To a mining man, this has a dimension this way and this way,
and it's, these are a thousand feet to the inch (indicating). This
is a very sizeable area of ground, and we have learned that to
unload this we must move at a certain rate and we must have a
certain front, we c¢all it a front; and we'll assume for the
moment, I don't know, but they're going to retreat to this line,
the line where I'm holding, and they have to go in in the panel
and come out; and as they go in, they'll take several years to
go in, and one-third of it out, about one year out, three years
in and one year out is a good measure; but they have to do it
one, two, three. four,
This morning I testified this thing has another di-
mension, It has a dimension this way, and if I go in on a panel
controllino my millhead with a sizeable thousand-foot front,
which is 2 unorm in the area, about fourteen working plates, work-
ing with these I come out and 1 create this situation ahead of me
but I also create a situation behind. When I come cut the next
panel, my unstaple ground crosses and i have an awiul uundergrouird
situation causing loss of potash and a limited grade control,
It's better to -~ we do work panels and we particularly
work them in advance to make woney as we go rather than go to the
edge of the property,; but they need at least a thousand feet to
control their millhead grade. The machinery and the men are
dedicated to this area, and they have to operate it twenty shifts

a week for mill reasons; and thay try to avoid this third dimension




[P

29G

here, and the panel system has that disadvantage and so you will
find, in answer to your question, that a normal panel, this thing
having the dimension, being as big as it ig, it is not unusual
to mine a whole front and bring a whole front back, enjoying
forty places to enjoy millhead, another part of the mine to which
machinery is dedicated to men and air and power to help the nmill=-
head average by enjoying greater diversification; but this is a
tremendous area.

Q Panel retreat is used in certain types of mining to
achieve control subsidence, isn't it?

A It is, yes. So is long haul mining used, also.

Q In your opinion, is either of those systems suitable

for use in potash mines?

A I think they do use it,

0 You think that they do use it?
A P.C.A, will use it,

Q Tht panel retreat system?

A The P.C.A. will use what you call a panel system, il
Their front is not unusual; in coal, for example, and every
minexral has a different front, a different angle of collapse;
maybe their front will be at least a thousand feet, and this thing
has tremendous dimensions, 9,000 feet from here to there, and
five to nine across (indicating). It's tremendous.

Q The panel retreat system which divided that into

rectangular rooms with a span 260 feet, equalling 260 feet,




perhaps would be possible, would it not, at this depth?

A No, 72-foot centers, and that's this (indicating),
72-foot centers, the dimension that you give would only provide
four working places. We cannot control grade in potash mining
with four working places. Neither can we effectively work
a crew. We have cutting, blasting, drilling, scaling. We have
a certain fixation of places, and any dimension that you speak of,
four or 500 feet divided by 72 gives us too short a front,

We must have, and it's not unusual in the area and
been proved by actual experiences, we must have ten or fourteen
places for grade control and for this proper work of subsidence,

You see, on the second mining you are only getting
twenty percent, you are after thirty~-five ton per man, a hundred
ton per three crewmen. You must have enough working places to
properly disperse those mer, to pay your way, to make some money.
Any panel retreat, the whole thing is based on retreat. In
P.C.A.'s case, they've already testified they are going to
retr&at frow the properiy line in every case,; and that is adopt-
ing this other rctreat.

The panel part I only answered by saying that you must
have at least a tnousand feet and probably 1300 feet to contro:
grade and effectively work your men; but you do retreat,

Q In the situation such as portrayed on Exhibit K where
subsidence in a limited area has occurred, what would you consider

to be an acceptable swell factor in the formation there which

e ———_— 1.
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subsided?

A Oh, I don't know. I know that this material exposed
to theses waters in the Calebra and Rustler here swell and these
shrink (indicating), and we have air Spaces; and the combination
of the two, what happens in the earth crusts, nobedy knows,

We don't drill to find == and we have no interest
in that, we know, and the business man respects our knowledge,
we portray what is going to happen, what we think is going
to happen. That is good enough to risk money., We don't drill

that and discover how much swell and how much shrinkage,

Q Swell does occur in a subsided area, does it not?
A Mostly from the air spaces,
Q Would you answer my question yes or not; does it

Occur or doesn't it occur?

A Yes,

Q It does occur?

A Yes,

Q Would you give = -"at you consider to be an acceptable

percentage of swell under conditions such as these?

A No, and nobody else can.
Q You are unwilling =--
A We know in opven cavity mining -- T will tell you what

we know, We know in open cavity mining if we throw this materiail
out like in stripping, we have a 28 percent swell average in coal

anc sediments; we know that. We alsoc know that if we permit
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enough passage of time, that spoil bank slumps and the swell
becomes much less., The slumping is because the air is thrown
out and the air exists in these, air exists in here (indicating)
and when you stop getting watexr and when you start getting air,
I can't answer that., Nobody can.

Q Do you have any opinion as to whether a five percent
swell factor would be in the ballpark in that area?

A No, no opinion at all.

Q You made the statement in your direct examination
that you were slightly out of sympathy with permeability studies?
Would you tell us just on what basis you are out of sympathy with
permeability studies in relation to problems such as this?

A Hydrocarbons can migrate in various things. I didn't
sav +“hat I was out of sympathy with permeability studies as such,
I don't think you can draw a cocnclusion by making a permeability
study on potash ore of a certain grade, because you could turn
around and make one in the mud seam, in the halite, and of it
all, you might get some semblance cof orderiiness, but in Saskatchewan
the potash crystals in those ten or fifteen foot seams are large.
In Carlsbad they're small and they are different.

If I took a permeapility study of Carlsbad potash up
in Saskatchewan, a knowledguable enginecer wouvld laugh me to
death. You get two answers, I made the statement that I, as an
engineer, use all the tools and all the facts I can get to protect

the business man; but I would always, if it -- That's my statement.
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Q The 700-foot room and pillar area,;, 700 feet in radius
room and pillar arxea which you feel is necessary to protect this
well is arrived at entirely on the basis of the 45-degree refer-
ence line or shear angle portrayed on this exhibit; is it not?

A That'’s right.

Q And if that angle is in fact too low; it would not
be necessary to leave that large an area of support, would it?

A If it weren't 457

Q If the angle of 45 were too low; in other words, let's

suppose 75 degrees were the true shear angle.

A Then we would go closer to the well.

Q You could go closer to the well and leave a smaller
room?

A Yes, that is scientific; the draw is scientific.,

Q As I understand you, the area below tihe dark line on

Exhikit K, which I believe is a vein of poly-halite ==

A Yes,

Q -~ is impervious to water from above?

A It could be.

Q Well, you said that water would have gotten in*o the

mine if it were not,; didn’'t you?

A Let me answer your guestion = Oh., thils under the
Salada?
Q Yes.

A Yes, you are right.
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Q Then if there was a leak of gas or oil in a casing
above that mine, it would not affect the mine area, would it?
As long as it was out by this point (indicating).
If it were witilli: tihe axea
Here (indicating).

There?
A perforation.

And above thes top of the poly-halite?

» 0 » O 9 r < o»

Any perforation of a well from here up, since water
will not enter, I, as an engineer, would say gas would not enter
but the business man, if the business man were prudent he would
not believe me,

Q That, of course, is a matter of opinion?

A I have been reversed by business men many times,

MR, MALONE: No further questions.

MR, PORTER: Anyone else have a guestion of this witnegs?
He may be excused,

(Witness excased,)

MR, PORTER: Mr. Blackman, does this conclude your
testimony?

MR. BLACKMAN: I have only the exhibits to finish up
and I have the certified copies here for your examination of
several exhibits which have already been introduced, and I would
like to ask permission to withdraw them and substitute these;
and I would like for Mr. Cummings, which he can testify to right

from here, identify Exhibit Q and the underlay of Exhibit Q and
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the circles of 70U=foot radius that you have placed upon there;
and ask you if the underlay was made under your supervision
and fairly represents the potash and open working area in there

T

tlhie circles are drawn to scale to represent a 700-foot

and if
radius?

MR, CUMMINCS: They are.

GOVERNOR CAMPBELL: Mr, Blackman =~ Well, go ahead,

MR, BLACKMAN: I have here just for convenience, this
exhibit doesn't require anything, it's only a miniature repre-
sentation of Exhibit Q and I will have Mr. Cummings identify it
and put it in the record,

MR, BLACY¥MAN: Mr. Cummings, I hand you a document =--

GOVERNOR CAMPBELL: Why doesn't he come up here? I
want to ask him some guestions, anyway.

J., B. CUMMINGS,
recalled as a witness; having been previously duly sworn on
cath, testified further as follows:
REDIRECL BEXAMINATION

BY MR, BLACKMAN:

Q Mr. Cummings; you've testified before in this case.
I hand you a document marked P.C.,A, Exhibit S and ask you if
that is a miniature size replica of Exhibit Q, which represents
the same material that now appears on Exhibit Q.

(Whereupon, P.C,A, Exhibit No,
S marked for identification,)

A This Exhibit § was prepared under my supervision,

296




pOR W O YR B " T W W "=

-

a4

o

297

and it does represent a smaller scale replica of Exhibit Q.

MR. BLACKMAN: 1I'll offer Exhibit S in evidence at
this time,

MR, MALONE: No ohiection,

MR. BLACKMAN: I also offer Exhibit Q in evidence at
this time,

MR, PORTER: Exhibit $ will be admitted., Any objection
to Exhibit Q2 |

MR, MALONE: No objection,

MR. PORTER: Exhibit Q will be admitted,

(Whereupon, P,C.A,'s Exhibits Nos,
Q and S received in evidence,)

MR. MALONE: I would, if it please the Commission, in
connection Qith Exhibit G, like to ask Counsel that he will stipu-
late that there are approximately 13,000 acres embraced in the
colored area on chat exhibit. The reason that I request it is
that the section lines are not clear, at least on mine, and it
took a bit of computing tc deicrmine the approximate area involved,

GOVERNOR CAMPBELL: All colored areas, pink and green?

MR, MALONE: All colored area, pink and green.

MR, PORTER: Let the record show that Exhibit Q was

admitted,

Q (By Mr., Blackman) Do you know the answer to that, Mr,
Cummings?

A I don't know the exact area. It seems to me that the

figure that you called it, about 13,000 acres, is in the ballpark,
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but I haven't actually measured it.

MR. MALONE: I have a witness who undertook to run it
up, and I’'1l1 put him on the witness stand if you want me to do it.

MR, BLACKMAN: 1If I had some basis on which to do so, I
am willing to admit it if it’s somewhere in that area.

MR. MALONE; Perhaps Mr., Cummings could check it and
see 1f he could agree with it after he's off the witness stand.

MR, PORTER: Yeas,

MR, BLACKMAN: That constitutes our case=-in-chief,
Excuse me, Governor.

GOVERNOR CAMPBELL: 1 would like to ask Mr., Cummings
a few questions.

RECRCSS EXAMINATTON

BY GOVERNOR CAMPBELL:

0 Mr. Cummirgs, I have been waiting to get some information
which I thought might be forthcoming, which it seems to me ought
to be a part of this record, Are you acquainted with the present

operations of P.C.A. in the area involved here?

A I am in a general manner, yes,

Q Well, do you know where they’re working underground?

A Yes, I do.

Q Referring to P.C.A. Exhibit Q and the well locations, the

hypothetical well locaticns, and the numbers which have been placed
on Exhibit Q by Professor Bass, do you have that :n front of you

or can you come up here and sce it?
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A Yes, I have it here,
Q Let's take the areas of open workings which are adjacent
to the wells on the east side of the contour wells 6, 5, 16, and

ll' and 17. 12' and 17 p=

A Right.

0 ==~ in which,; if any; of those areas now extend- |

w
g
®

“
2
I

ing your mining operations from west to east?

A Presently we are not working in this area. Those speci-
fic locations that you have mentioned, or proposed, we'll say
hypothetical locations, are within or on the edge of existing
mine workings.

As Mr. Clark testified, it is anticipated that eguipment
will be available to resume working in this area, which will
probably start with the development of the virgin ore body, taking
of< at some point along here (indicatina) from our existing work-
ings.

Q Where are you working now?

A We're working =~ I believe Mr., Clark can tell vou that
more specifically than I can,

GOVERNOR CAMPBELL: Well, I want to find out from some-
body where you are mining and where you intend to mine in the
future,

MR, BLACKMAN: May I suggest, Mr, Cummings, that you
refer to Exhibit G?

A This is what we’ll have to refer to.

MR. BLACKMAN: Will you please point out the approximate




locations on Exhibit G where we are mining at the present time?

Q (By Governor Campbell) Where men are working,
A Mr, Clark can do that,

MR, BLACKMAN; May 1 have Mr, Clark do it then?

A I might, with your indulgence, Governor, point out
that this area here and this area (indicating).

GOVERNOR CAMPBELL: I understand that. Now, Mr,
Clark, do you want to come up here and show me where you are
working the mines now?

MR, CLARK: If you will wait just a moment until I
get a map which shows some coordinates that are not on that
generalized section.

MR, BLACKMAN: We can set this up here and Mr, Clark
can testify from it up here. Maybe we can put it in evidence
and get an exhibit nnmber,

GOVERNOk CAMPBELL: Does this show where you are
working now?

MR. CLARK: Yes,

GOVERNOR CAMPBELL: Do you have any objection to this
being in evidence?

MR, BLACKMAN: No.

GOVERNOR CAMPBELL: Mr. Malone, do you have any objec~
tion to this being in evidence?

MR. MALOLKE: HNo,.

MR, BLACKMAN: Tor the sole purpose of showing where we

are now mining.
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MR. MALONE: Is it indicated on there where it is
B occurring now?
o MR, CLARK: No, I'll have to point it out. What this

o shows is our open mine workings.,
HOUSTON CLARK
- recalled as a witness, having been previously duly sworn on ocath,
testified further as follows:
RECROSS EXAMINATION

BY GOVERNOR CAMPBELL:

Q Can you point it out on ExXhibit G?

.3 Yes, if I may be permitted to orient myself from this

to go to this. We are working one section in here, Governor,
(indicating) .

Q You are pointing now to the northwest of the area
marked in blue or gray in Exhibit Q, is that correct?

A This is correct.

MR, MALONE: Would you want to go ahead and make a

mark there to get it on the exhibit?
0 (By Governor Campbell) Will you put an "A" on Exhibit

G identifying the area you are talking about?

A Yes,

Q You are mining there?

A Yes.

0 What direction are you wmoving?

A At the present time, this entry here has run to salt. We
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are retreating here. We have another machine working here which is
still in ore and it 1s moving in this direction {indicating).

0 Now looking tc¢ the southeast of the area in pink, cross-

ing the open mine area that you show on Exhibit G to the southeast,

are you doing any mining in that green area to the southeast?

A This area here (indicating)?

Q Yes, S$ir.

A No, sir,

Q When did you last mine in that area?

A 1957,

Q And 1 believe you testified that you stopped your mining

there because you ran into some constituent of the ore ==~

A Yes, this is correct, Governor. 1In several areas
along in here we contacied a high carnalite content in the ore;
and that's the reason for stopping thc¢ mining at that time,

Q As I understand it, this required a different type or
modification of your miiling equipment to take care of this?

A This 1s correct.

Q So you, in 57, moved into an area where this carnalite
was not present?

A That 1is right,

]

0 Can you state, or does your company have plans at this
time with regard to re-entering that area which i1s the area in-
velved in this matter?

A Yes,; we do. We intend to resume operations in here
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sometime near the end of this year,; and when I say sometime near

the end of this year, I gualify it because we are going to use
equipment that is now mining here in these fringes. When these
machines complete this; this equipment is then allocated to
begin work here {indicating}. Now we know =-

Q How long does it take you to mine with your present
equipment, distance-wise? How much progress do you make?

A Well, I can give you some information in this fashion,
With one continuous mining machine driving a four entry develop-
ment entry; that is, we'd be carrying four faces forward, which
would be our main haulage-way in respect to the development of
this ore, we would advance at the rate cof about 250 feet a wonth,
with one machine carrying four entries 32 feet wide,

Q How far, now, again?

A 250 feet a month.

0 250 a month?

A Yes.,

0 No you know now where you would commence that operation,
north, south; on that scutheast area to which we have been refer=-
ring?

A Well; we have two possibilities., There was an entry

development started here and an entry development started here,

Probably we will take this entry ({(indicating).
Q Yyou’ll probably take the northernmost one?
A Yes s
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G Where does that appear on Exhibit Q, can you tell?
A It mugt be right herae.

Q That's at the northern portion of the contour?

A iss,

Q How far is the presently proposed location of this

wall from the present open mined area?

A Let's sea, I don't know which one of these is ¢-A,

Q I believe it's this well right here which shows as
No. 1 on Exhibit Q; these are thousand feet -=-

A No. 1 is southeast, That's the approximate location
of that well,

Q What's the approximate distance from the presant
operation, the closest?

A It's about 2400 feet,

Q About 2400 feet to the proposed location, which would
be a twin to the Barber 4~C?

A Barbar 4-A,

ol 4-A. Are you also operating at the present time mine
workings in other areas of your pink shown on Exhibit G?

A Yas, wa are working in this area hare (indicating).

Q You are now marking that with an "¥X"?

A Shall I make it a "B"?

Q Make it a "B", yes, Ycu are working in that area and
you are moving out into the green bounding it there tc the east,

south?
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A Yes. In most cases, as we are doihg here and also

here (indicating), we are developing towards the end of the ore

bed,

Q Where else?

A Flve west, Lot mc sga whoere five west ia, We arve in
this area here, that's C.

Q You are working in Area C to the southwest?

A That's right. Now at the present time those are our

three principal producing sections. We have some minor develop-
ment work going on in other areas, but these are our major pro-
ducing sections.

Q I presume that you determine the areas‘in which you
will operate on the basis of the quality of the ore and the loca-

tion of your equipment, et cetera?

A This is true.

Q Normal business considerations, is that correct?

A Yes, sir.

Q Do you have any areas shown there in green which you
presently coasider L0 be under present mining tichnigues, accese-

ibility, to be non-commercial?

A Well, I'1ll answer that this way, Governor. We don't

know exactly where the edge of the green actually is, In these
developments, we have determined where it is; for instance, I
mentioned that we had come to the edge of the ore body there and

wa2re retreating,

e ek
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2 Yes.

A This was determined by, our cutoff was determined by the

average millhead that we could maintain with the production from

all places, and when this grade of this ore became too lcw 1o let
us maintain that over-all grade, we stopped,

o] That could be true in any area where you are roving
away from your actual known quality ore?

A This is right, when we are moving towards the fringe
or the edge of the ore deposits as established by core holes.

Q Do these identify your leases, or you say you have
identified something outside your red there that is not commer-
cial, but you have still got your lines shown outside and are
asking that there be no o0il development within that area?

A I must have mis-stated myself, This defines an area
of cutoff, based on our present drill hole information. We think
with that information that we can go :ssentially to the edge of the
green in all cases. Here's an example in which we didn't make it,
But you still show the green out there?

Yes,
When do you readjust these limits?
These are readjusted once a year.

Those are filed with the Commission; as I understand?

A ol A o 2 =

Yes, in January of each year.
GOVERNOR CAMPBELL: I think that's all.

MR, MALONE:; May I ask a couple of questions of Mr.
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Clark, also?
MR, PORTER: Yes.
BY MR, MALONE:
Q In relation to the carnalite which caused you to siop

mining in 1957 in the area that's adjacent to the proposed loca=-
tion, do you have to maintain a fixed percentage of carnalite in
order to keep the mill running, also?

A In order to maintain an efficient milling operation,
yes, we do.

Q If the concentration of carnalite in a particular area
is higher than will permit this ratio to be maintained, what do
you do?

A We limit the quantity extracted from that area, so in blend-
ing with the other ores we come up with a comnposite carnalite con-
tent that is satisfactory.

Q I understood that this high carnalite area included a
portion of your reserves that are adjacent to this proposed loca-
tion, is that correct?

A Yes, Our contacts between the blue and the pink in tiis
particular area are high in carnalite:

MR, MALONE: Let the record show that the line indicated
is the second contour line on Exhibit G;on the northwest portion
of Exhibit Q.

GOVERNOR CAMPBELL: Exhibit Q.

MR. MALONE: Exhibit @, I beg yvour pardon.
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I was not referring to a contour line.

(By Mx. Malone) No, I was trying to identify --
It's the contact between the blue and the pink.
Which is adjacent to that contour line?

Yes.

I was only trying to locate it on the map.

N o B S - © B

All right,

Q Is it possible that there is, within the reserves,that
you have an excess of carnalite ore so that when you have com=-
pleted all of your mining operation there will remain unmined
carnalite?

A We do not anticipate this, because we have evaluated
our remaining reserves in respect to carnalite content, and
thereby designed our plant to handle what we expect to maintain
as an average carnalite content of the ore fed to the plant
throughout the remaining life of this ore body.

Q On the basis of maintaining that average, do you or
do you not anticipate that there will be unmined carnalite when
you conclude your operation?

A We do not anticipate that there will be unmined carna-
lite,

MR, MALONE: That’s all.

MR, BLACKMAN: May I ask one or two questions to clarify
something?
REDIRECT EXAMINATION

BY MR, BLACKMAN:

Q How many mining machines do we have in overation at the




present?

I 1

Thirteen.

IE you put two machines in driving an entry, obviously

it would go twice as fast as with one machine, as driving an

entry system?

This is correct.

You testified that we stopped mining out in the

east area there when you ran into too low grade ore.

us how low grade that was, or what was the grade when you

you tell

stopped?

Yes, at the time that we stcunped extraction, we

minina 48 inches of about nine percent Kj2.

blR.

while he's available?

MRQ

the next recess?

MR,

your testimony, Mr, Blackman?

MR,

MR,

MR{

MR.

Does anyone have a question of Mr,
He may be excused.

(Witness excused.,)
May we look at the certification during

Certainly. Did you say this concludes

BLACKMAN: That concludes our testimony,

Mr, Malone, will you have rebuttal testi-
We will. We will have two witnesses,

We are going to take a ten minute break,

{(Whereupon,

MR,

a short recess was taken,)

The hearing will come to order, please,
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The Commission will rgoognigz Mro Malone,  Mio Blackman,; did you

have something?

MR, BLACEMAN: Just one thaing,; it the Jomnassion pleasa,
I introduced in evidence in the course of the hsaring Exhibits
A, B3, C, D0, an” F as copiges, and I have now sacured cerxtified
copies ¢©f the State Land Commissionar of those exhibitss and X
ask leave +to introduce the cevtified coptlass and withdraw tha
other copies that have been already introduced.

MR, MALONE: We have no objection to the authenticity
of the instruments. We renew our objection to the materiality
in view of the fact they predated the lease undar which opera-
tions are now being conducted.

MR, PORTER: The others [ believe were admitted, and
so these will be substituted, Mr. Malone.

MR, MALONE: Mr. Raymond, will you take the stand,
please?

LQUIS C. RAYMOND
called as a witneseg, having been first duly swarn on oath,
was examined and testified as follows;
DIRECT EAAMINATIOGH

BY MR, MALGNE:

9 Will you state your natie, plcase?r
A Louis C. Raynmund,

2 where uc you live, Hr. Royrnnd?

2 I iive o




old this year. They’ve pioneered in steam plants and gas pipe

' 311
' Q What is your address there?
' A 1129 Hardscrabble Road.
Q In what business are you engaged?
' A In mining consulting work.
!' Q By whom are you employed?
a Ford,; Bacon and Davis,; Inc. of 2 Broadway,; New York
! Citys,
’ Q Ford, Bacon and Davis is a consulting engineering firm,
is it not? »
I A It’s a world-wide engineering firm. It's seventy years
B

A
13

lines, They”re currently employed or involved with engineering

design, construction; management,; valuation appraisal work,

b Q Is a portion of this work in the field of mining engi-
n=ering?
? A Yes,
Q How long have you been with Ford, Bacon and Davis?
' A Over eighteen years.
0 Where did you attend college?
A Oregon State School of Mines.

What degree did you receive from that school?

R
> O

B, S. xn Mining in 1930,
6] Did you have further postgraduate education?
A

Yes; I received a degree of I, S. in Geclogy at

Massachusetts Institute of Technoloqgy.
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Q What is your address there?

A 1129 Hardscrabble Road.

Q In what business are you engaged?

A In nining consulting work.

Q By whom are you employed?

A Ford,; Bacon and Davis; Inc. of 2 Broadway, New York
City,

Q Ford, Bacon and Davis is a consulting engineering firm,
is it nct?

A It's a world-wide engineering firm, It's seventy years
old this year., They’ve pioneered in steam plants and gas pipe
lines, They’re currently employed or involved witih engineering
design, construction, management, valuation appraisal work.

Q Is a portion of this work in the field of mining engi-
neering?

A Yes .

Q How long have you been with Ford, Bacon and Davis?

A Over eighteen years.

0 Where did you attend college?

A Oregon State School of Mines,

Q What degree did you receive from that school?

A B, 5. in Mining in 1930,

Q Did you have further postgraduate education?

A Yes,; I received a deyree of M, S. in Geclogy at

Massachusetts Institute of Technoloqgy.




R TEF YR

WED

Q What year did you receive that degree?

A 1932,

Q Were you actively engaged in underground mining opera=

tions subsequent to your graduation?

A I was.

Q Will you state briefly where they were, and the nature
of them?

A Well, I worked in the Coeur d'Alenes as an underground

timber man and contractcr before finishing college. After getting
out of college, I was in active mine operations for over seven
years with the dountain Copper, Limited, in an engineering
capacity, and finally Assistant Superintendent.

0 What was your employment fcllowing that?

A Well, I was mineral specialist for the U, S, Tariff
Commission for a period, and following that I went with Ford,
Bacon and Davis.

Q Since youw have been employed by Ford, Bacon and Davis,
will yo» describe briefly the type of work in which you've been
engaged?

A Mining enginesring and mine examination and valuation,
and general mine layout and crganization problems.

Q Has this included design and the planning of underground
mining operations?

A It included the layout of mine operations in cooperation

with other engineers.

e v P ar & TS
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Q Have you had any experience relating to subsidence

problems in underground mines?

A I have,
o] Will you state briefly the nature of that experience?
A I had charge of a fairly iarge and serious subsidence l

problem involving three large mines mining back to back at a
depth of about 1,000 feetj; and around them was a town of Setford
Mines. My job was to value the destruction or hazard and to lay
out the mine control of mining excavation so that the three mines
could continue c¢perations without sericus damage to each otheiy
and I had to predict the mining subsidence for a long peried
ahead. We have a record of over twelve years now of this predic-
tion,

Q Has the mining experience that you haye referred to,
this and other experience; taken you tc other countries besides
the United States?

A Yes,; I have been on a rcof control problem in the
Nagiev 1in the Near East., I have been involved in mining opera-
tvions 1n Chile, Bolivia, Brazil, in tanada, 1n the West lndies,
and Jamaica, and Africa.

Q And Africe. 1s all of this related to hard rock
mining oL various .ypes?

A Hard rock mir:ng inciuding underground and open pit.

Q Have yon algn done work for soms cf the major corporations

of the United States, su~h as the United States Steel?
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A Yes, U, . Steal. We have done work for New York Zing,

Sara da Pasco; Alcoca,; Reynolds Metals.

Q World Bank?
A World Bank, and foreign governments.
0 Have you haa any occasion to deal with problems incident

to high pressures in underground cavities?

A I have.
Q State what that was.
A I had charge of a project involving the large under-

ground cavern storage of natural gas under high pressure,; and
previous to that I did quite a lot of pioneer research in migration
and permeability of natural gas under very high pressures in sedi-
ments,

Q Did you hold some of the first patents that were granted

on the underground storage of high pressure gasses?

A I held patents in the United States and in Canada.
Q Have you written various professional treatises<
A well, L've written a chapter on Mine Evaluation for the

Sealey Mud volume called Mineral Economics, I wrote a paper on
gas storage.
MR, MALONE: Arxe the witness’® qualifications acceptable?
MR. PORTER: VYes; sir, thoy are.
0 {(By Mr. Malone) Mr, Raymond; you were requested by
Pan American Petroleum Corporation to make a study of the problems

incident to its application to drill the well here under considera=-
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t.on and the relationship to the potash mining operation, were

you not?

A Yes, I was.

Q Will you describe priefly the preparation that you made
for that gtudy?

A Well, 1 studied the official reports, UeS:GoSs survey:
the Bureau of Mines and the state Engineer reports, and reports of
the Potash Company of Americaj and 1 also nad conferences with
officials of various organizations and professional people in-
volved with this field here first=-nand-:

Q were you affoxrded an Oppoxtunity by potash Company
of America to go below the ground ir. theilr mine in preparation
for this hearing?

A yes, they gave me the privilege of goind underqround
and observing part of their underground operationse

Q Did you go on the surface of the ground in the area
of the potash mines and observe gubsidence which had occurred
there?

A After gouihg ander the adjeining mine, I did go up on the
surface and observe the subsidence that they had discussed with wSe

Q 1 should have asked yocu £his question in connection with
your qualiflcationsc Have you nad occasion to do minind consult-
ing work in the state of Now Mexico prioxr O this?

A Yes, 1 nhave:s

Q in connaction witn the wranium mines?

PR
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A The uranium mines, involving the evaluation of uranium
properties with roof control properties and water horizons above
it.

Q You have been present during this hearing and heard
the testimony in the hearing with reference to the potash opera-
tions and the relationship between them and the proposed well,
have yen not?

A I have,

Q Have you made a study of the problems which you feel
will result from the proposed dual use of this property, with
particular reference tc the safequards that should be taken to
prevent damage to the well?

A I have.

Q Have you prepared some exhibits demonstrating the study

that you made and the conclusions which you have reached?

A I have,
(Whereupon, Applicant's Exhibits
Nos, 14, 15, and 16 marked for
identification,)

Q Would you refer now t¢ Pan American's Exhibit 14 which

has been posted on the board and which is now being distributed.
Will you refer first to the figure on the left-hand side of
Exhibit 14 and tell the Cormission what i1t portrays?

A Well, ficrst notice that this is drawn to scale, vertical
and horizontal, It has the same scale. This is a profile section

along a log of the Potash Drill Hole No. 63, a copy of which was
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furnished me by P,C.A.

Q Where is that drill hole located with refcorgnce Lo the
proposed well?

A Well, it's the nearest drill hole they have to the well,
proposed well site, I think it's about twelve, 1400 feet.

Q All right, Will you continue?

A What I plotted, what I was trying to show in this entire
exhibit would be the physical conditions on which to base an
analysis of the subsidence problem and any problems related to
protection of shafts or wells,

Now it's been testified previously that we have a
four-foot bed of potash, a little over four feet. We have 300
feet, more or less, of competent salt beds;on top of that you
have the Rustler, with two significant agquifers; on top of that,
some unconsolidated sediment.,

Now Exhibit 4 of Pan American which T didn't have at
the time 1 prepared this, went into much greater detail as to
the nature &I these sediments in this upper zone. They shcow a
wuch greater zone of aguifer and solution cavities than I have
shown here, definitely., The fact is,; their zone goes down, their
cavity zone, we’ll call it, about 285 feet, so that this is =
shrzinkage of the situation.

That is all as far as the left side is concerned.

Q Will you refer to the right side and relate that?

A Well, now,; after considering the general regional area,
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the literature on it over the mine itself, and reading reports on
problems of shaft sinking, these are an indication of my inter=-

— L]

pretaticn and I think it's been nwore or less confirmed by others
that we do have cavernous zones here that are subject to collapse.
As a matter of fact, the literature has abundant refer-
ences to this type of topography. I might say it also has refer-
enc2 to the fact that we do have tension cracks here that are

Lomp

] m
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N

i». Woomer I would say, at least they refer to cattle
being caught in these cracks where there are no mine operations;
50 that the main thing is here that we do have solution cavities
here and we have a salt brine horizon which is well known.

Q When these vertical cracks which are shown at the upper

W W TR W R PN W e e o

part of your exhibit occur and there has been no mining beneath

it so0 there has been no mine subsidence,; what occurs to cause

hir ¥ L andd

A

g that?

[

¢ A Well, I think it's generally called vertical slump.

* Thisc matcrial caves because it's Loo weak aud Lhie rock is weak,

[ ]

so this collapses and you have a vertical slumping and some com-

paction; no doubt; especially if there‘s a lot of water in that
zone or a lot of water, boulders; and sand in this zone here
(indicating) .

Q Deoes vertical slump of that character pose any problem
to a gshaft or a well or a casing of an oil well that might be
vertically through it?

A Well, we have taken into consideration the forces that
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could be developed by such slumping.

Q Are those forces of any significance where they're
occasioned only at the surface, of that character?

A Well, they are not -- The terms of magnitude, we
will call this slumping and subsideace, Subsidence 1s a very
broad term. This sort of thing I do not consider dangerous.

Q Do you consider that it would endanger an oil well?

A No, I do not.

Q With reference to the brine horizon that you have
shown there, you've heard testimony by former witnesses that
any subsidence which causes vertical cracking will result in
contamination of those waters. Do you agree with that conclu-
sion?

A Any flexing =-- Would you restate that, please?

Q Any movement, any subsidence of that area which results

in cracks such as those shown on Exhibit K above you will result
in contaminaticn of the fresh waters by the salt water that
occurs in the Rustler?

A That could be, yes:

Q Would you move to your Exhibit No. 15 and to the left
half of that and state what that portrays?

A Well, I've shown a theoretical shaft here, using the
accepted shaft pillar diameters; recently accepted, at least,
which says you use two-thirds ¢f the depth as a diameter and

that makes a radius of 233.3 feet, to be exact.




i®

Pondpcas
]

17

iE
11

1
b

320

Q When you say “recently accepted", accepted by whom do
you mean?

A The 9,S,G,5, Ii°s not a ruling,; I understand, it's
been accepted as far as certain cases,; recent cases.

Q What is the significance of the reference lines which
you have shown there?

A Well, if you dréw ~= I am using a 45-degree reference

line. I've assumed the worst conditions for this shaft, a con-
crete shaft, and I think any enginzer that examined this, exam-
ined chis depth plus the differential shear at that peint Qill
know that we have a large safety fact-s, a very large safety
factor in desiqgn.

Q In your opinion, is that two=thirds of the depth as te
diameter going to provide adequate safety factor for that shaft?

A I think this is a prudent situation in this case, with
this depth and with this thickness.

Q Now von have hoara testimony .. this case that there
is what was first described as a 45-degree reference line in
cases of mine subsidence, and was later identified as being a
45=degree shear zone. Will you stat whether or nct in your
opinion the subsidence which has been described here actually
results in a shearing of the formation alony that 45~degree
reference line?

A I do not consider this a shear line,; a line of shear

meaning that if you have forces working at opposite directions,
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and you have a pressure difference, and the pressure difference
exceed: the shearing streangth of the material, you have a meve=
ment along that plane. That’'s what 1 mean by a shcarinag nlanes
I guess we should call it shearing plane:

Q 1s that the type of force which might endanger a well

or a mine shaft if 1t was in excess of the power tO withstand it?

A Yes:.

Q In your opinion, 1s that the type of force with which

sidence?

A Yes, I think we have tc consider 2 considerable foxce
in shear:

Q 1f I understand you,; you rave said that thie 45-degrué
reference line does not represent a shear plane: what in your

opinion does that 45-degree line represent?

A in this particular case; it represents a line connact-

ing the edge of a pillar where you have ~~ +hic 19 room and

pillar with 60 or 65 percent; say: with a line of 2ercy there's

no effects on the surface beyond this point noticeable. In other
words, you cai have, from £his point on (indicating); you can

nave distribution of tension cracks, and yow soO find them on the

surface.
Q Is your 45-degree line shown on your Exhipbit 14 the

same thing that's bkeen portrayed up on rxhibit K above as being

the edge of the brcoken zone there?

we must be concerned 1in protecting oil wells against possible sub=
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A That 3 righin,

Q As I upderstand oov. veu say that you do not consider
that te be a line along which sieay [crce is exerted?

A That's correct.

0] Will you explain tc the (commission how you account
for the occcurrence of tha verrtical slump ocut at the extremities
there that makes the 435-degrec arale in relation to the subsidence?

A Well, 1 was trying to give anvope & gcale ¢f measurement
of forces here, making assumptions, The assumption I made was
that 1f you had a vertical slump 400 feet along one sgide of this
well, and if that pressurc differential developed because of that
instantansousiy, if that cculid be confined t¢ a single planej if
50, that you have on cne side of your wall a four-foot drop, a
four~foot slump from here on down (indicating), the total pressure
on ona side subtracted from the totul pressure on the other side
would give & shear differential of actually =- it would be less
than 300,000 pounds, actually is less than 300,000 because
there’s an internal friction factor that ws would have to use in
a case of this type ol matsrial that would decreasa that 390,000
pounds by a significant amount.

Now no cno, as far as I know, has aver measured this

fraiction factor for this material. Thecefore, I have not applied
it, I nave bent over backwards saying thet if you had a four-foot
drop end had a plazos for it to go, and 1t extended down to 400

feet,; and if 3Ll the forca to thae diffarential stress was along
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one shearing plane, you would have this differential.
Not only that, but I've shown here that the strength of

well string, 1,951,000 pounds, assumes horizontal shear. Now if f

you increase that shear to 45 degrees, the material being sheared

of course would be greater and this would increase maybe by thirty
percent or so. 5o that actually I have bent over backward to show
the worst possible conditions,

I'm not saying this would occur because I don't think
so, It's too ideal and not only cthat, but the deepest slumping
zene we have here, according to Exhibit 4, at least, would be
about 285 feet down, less depth.

Q Now, Mr., Raymond, from that I take it that that
1,951,000 pounds of strength of the well string that you have
used is the one testified to by Mr. Rodgerxs?

A That's right,

Q will you staté whether or not in your opinion subsi=-

- ~ e 31 emla 2 - 3 L B e
QAMage a4 wWéaa wWinaCll ie A5 pru-

dence in that 400 foot area weu
posed to case and cement as the well in this instance?

A Assuming a2 type of secondary mining here, a controlled
secondary mining, and assuming these thicknesses and this depth,
I do not see any danger in the stresses developing in this zone
here, this triangle, sufficient to rupture that pipe.

As a matter of fact, that pipe will not fail in sheax,

it will have to by ccllapse, and this depth is so shallow we

can't.conceive this four strings collapsing when they're filled
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together with cement.

I mean we are talking about somsthing thal's ¢ud
academic as far as trying to collapse this pipe with surrounding
pressures, because you have a pressure, if this drops four feet,
you have pressure on this side, we'll say this side of that
reference line {(indicating). Let's say, assuming this pipe is
a wall, you have pressure on this side and pressure on this side
and it's a differential we are concerned about,

Q You have heard the testimony that Potash Company of
America feels or has made the arbitrary decision, as it was
dezscribed by their witness, that they will leave a 200-foot
pillar around this well if it is drilled, and in an area with a
700=foot radius,; they will leave the room and pillar condition
which existed at the end of first mining,

Will you state whether or not in your opinion the
safety of the well or the people in the mine requires that amount
of potash to be left in the mine?

A It does not regquire that amount of potash to be left
in the mine.

Q What in your opinion 1is adequate and over-adequate
protection of that well against subsidence at 700 feet with a
four-foot zone which has been mined?

A I show here a 100-~-foot of solid, following convention
here, at least; then an outer 200 feet of room and pillar first

mining. I consider that adequate.
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Q That is a 100-foot pillar around the well and a 200-foot

radius circle in which first mining is conducted but second mining

is not?
A It makes a 300=foot circle, radius circle.
Q Now with reference to the 45-degree reference line

which you have said you do not consider to be a shear line, have
you attempted to determine what in your opinion is the limit of
the area in which shear forces that might endanger the well would
occur?

A Well, we have a zone here where shear forces could,
under certain circumstances, injure the weila This is difficult,
I must admit, to analyze on short notice,; but I do not consider =--
I wouldn't recommend putting a well in this zone while it's under-
going ~= What happens here; according to their own field survey,
that you have a slump; a very mild slump, zero to a fraction of
an inch up to a few inches; and when you get near an edge of a
pillaxy you have a differential showing and a curve and then a kind
of a Basin slump, so you get a maximum out here; so there was a
zone there where you did have shear, there's no doubt about that.

Q What angle do you feel is acceptable as defining the
limits of those shear forces?

A Well, for a pipeline, it's my opinion that 67 degrees
1s an adequate safety factor here.

0 And how do you relate the vertical cracks which appear

in the surface and the slumping that occurs there from a point on
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out between your b7=-degree line and the 45-dagree line; how do you

relate that to the subsidence?

A Well, I'1l say the basis of my comments are based on
mining, I have driven drifts out into this area to study what's
happened., In this area up here, if we have a flexible bed or
a bed that flows, we'll say semi-~plastic, you have a settlement
here and it's just 1ike bending the pages of a book very slightly.
You have minute cracks over a wide area. These are tension cracks,
There is no shear in a tension crack, it's the opposite of a shear,

Now actually, what you have microscopically, if you take ==
let's take the pipeline and give it a little bend. You could have
some microscopic or small tension cracks here with some very micro-
scopic horizontal movements if this were bent as a continuous
layer or a fluid; so you car get sort of a £fish bowl bend here,

I'm not saying it's going to be that extreme with this sub~condition

because vour subsidence is working from a point that's fairly

shallow.

Q ITn yvour opinion, woulid the extent of that bend endanger
cithar the well or the mine operations that may be conducted in the
area?

A It would not,; iIn my oplanion.

Q Have you made a study c¢f the potash that would be left

in the ground 1f your recommendation of a 100=foot pillar and
200~foot room and pillar circle were left around the proposed well?

A I have.
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Q Will you state the basis on which that study has been
l."- made?
- - A Well, the basis it that I have assumed that 300-foot 1
§e

radius circle, and 1 have assumed that in the center you would

P —
s

have a solid pillar; but I also assumed that in any mining in

g this fringe area you would, over the long period, you would not

4 recover more than 85 percent.

:f Part of that material remaining would be salt horses |
‘i or conditions that bend,; and cut-outs of the ore, perhaps, and ?
. I mean that last 10 perxcent, you just wouldn't get, as Mr. Woomer %
»Ei has stated. You wculd have to leave that as pillars in the mine~- %

able area.
MR, MALONE: May I have this exhibit marked?

{(Whereupon, Applicant's Exhibit No.
16 marked for identification.)

Q (By Mr.Malone) I invite your attention to Pan Americaun
P Exhibit 16 wnich has now been placed on the board and which was
also distributed with the original! evhkibits, and ask you to show

the computation which you made and the value which you arrived

at.

A Well, the first total ore in the solid pillar, we give
b 8,000 tons ana I corrected that for == I didn't make a correction
for material already denicd due to uncertain location and the
axisting 100=fout pillar.

Q In othey words; you have not taken into account the
testimony of ithe Potash Company that they expect to leave a 100=

foot pillar there in any event?
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A I have not,;
Q As well as a 700-foot room and pillar area?
A I have not. Then I've taken out the unrecoverable

under any circumstances, you know, an average long teram projection.

Then 1 have considered the outer civr~le of 64,000 tons and I take
out of that the unrecoverable 15 percent and the recoverable 60

pexcent and the amount denied in the solid is 6,840; the ~mount

denied in the outer circle room and pillar circle, is 16,100; total,

22,940 tons or about three days mining at the reported capacity.
Q How have you arrived at the value of the ore in place?
A I've used, we will say, conventional commercial valua-
tion procedure, I have analyzed the annual reports of the P.,C.A.
and I show here the '63 annual report figures and the average for
'61 through "63.
Net sales less cost of sales; and by the way, I didn't
take out of the cost of sales; as I showed down here, exclusive
of exploration and research and depletion; so I have not penalized
their profits by that amount,; by that figure.
fhe protfit from operations are shown here; I take out
the Pederal and State taxes shown here; and then I divide by the
tons of ore at capacity, which is a little over 8,000 tons perx
day for 350 days around the clock; which is 2,750,000 tonsg,; around
about, and you get for 1963 $1.49 per teon of ore in place; and
$1.44 for the average,

1°'ve used, rounded 1t cut (¢ $1.45 per ton of ore in

e e
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place, That's a profit on the ore if you mine it and accept it
as a blended material and get the average mill recoveries that
they've been experiencing in the last three years.

I haven't penalized these earnings for any added costs
of mining or any lower recovery facteors, I take that present
value times the number of toens and I get the value over a period
of years and discount it. I'm allowing them 10 percent, which is
about the highest risk factor. They stress the point of high
risk. That's about as high a risk factor as we can get by with
as far as clear negotiation, and I use a 10 percent compound
interest discount factor for a period of eight years, ard that
was taken arbitrarily by taking half of their reported annual
reserves as ¢of the last report.

Q What figure do you come up with as reflecting the
monetary loss on the basis of ore in place which would remain if
the mine were collapsed as suggested by you?

MQ. BLACKMAN: If the Commission please; I don't wish
to belabor the point, but I do wish to record my objection to
the relevancy of this testimony.

MER. PORTER: Your objection will be noted.

A Foxr the ore in place I have $33,263,00. I didn't try
to round it out. But I also penalize anyone that buys this; I
allow P,C.,A. the depreciation they would have obtained fxom
gperations from their plant if they had been allowed to mine

this pillar, but they have been denied that so I've added t¢ the
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value of ore in place the denied depreciation, which is $15,520,00,
Q And your final figure is $15,520,00?
A Let me look and see. Yes, because I have added in,
although I don't show that, an addition in here, but I end up ==

I'm sorry, I will correct this. 'This included the add-back and

I've added -- I mean this is a discounted present value of future
profits from the ore that would be mined, assuming eight years
hence.

MR, MALONE: That's all,

MR. PORTER: Any questions?

CROSS EXAMINATION

BY MR, BLACKMAN:

Q Mr. Raymond, referring to Pan American‘s Exhibit 14, was
the material on the left-hand side of that based soiely upon the

information given to you by P.C.A., in that log?

A This ~- |
Q Is khat what you made up from that?
A This is the log, and I have taken this faithfully from

your log, those distances; these generalized descriptions of the
formations I have taken from the geologic literature.
Q So the material on the right~hand side in which you

talk about some sink hole tovography there ==

A Yes,
0 -- where did you get that information?
A It's very well exposed on the U,3.G.S. topographic
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maps and the literature :3 filled with references to not only
hole slumps, pits, but alssc pils that have moved fairly recently
because you have these vertical tension cracks where the cows
got caught in them,

Q Did I understand you to say that you understood Mr,
Woemer to say that a cow had fallen in a crack like that?

A No, he mentioned that a cow fell in a crack. No, I'm
just saying that the U.S5.G.S. mentioned this sort of topography
and this sort of thing, and you can look at the map and see it's
what we call Carr's topography.

Q Did you observe any?

A Yes.,

Q Where?

A I was up on the surface and they pointed out a pit
where the rattlesnakes occur. I examined =-

Q Where was that?

A The topeography map,; I was on the Duval property.

Q Is that when you were on the Duval property with Mr,
Jordan of P.C.A. and the Mine Superintendent of Duval?

A I was with then part of the time, yes, I was with them

on the surface,

Q And you were with one or the other of them all the time?
A I was with two men,; one from Potash and one from Duval,
Q As a matter of fact, isn't the big crack that you saw up

there, didn't they tell you that was caused -~
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A No, that's something else. The crack that I did observe,
I did go over the surface on the Duval property. I had visited the
Duval mine and observed that they were retreating along a long wall
about 700 feet or so, and that it was about over 12 feet, and they
were collapsing the mine back in back of them; and I observed that

they were using roof control methods to control the back roof

bolting,

I observed that the caving behind indicated, in my
judgment, around 30 percent swell factor in the arched area that
I was looking at, After that I went above this zone. They said
that I was above it and I have no reason to believe I was not,
And I examined the cracks in relation to a profile secﬁion they

had shown rne in the office, This is not =- this has no reference

to that.

Q Do any of your exhibits have any reference to that?

A Not that I know of,; no, none of my exhibits.

Q None of your exhibits have any reference to that?

A I have rot used any information from Duval. I observed
it,

Q Have you had any other experience in potash mining?

A I've had experience in recoveries, solar recovery of pot-

ash in Central america. I evaluated Chile nitrate from
solar evaporation,
0 Solavr evapceration solution?

A That's vigat,; but not underground. But I have had




experience in gypsum mines, low seam gypsum mines,
Q Is this the only potash mine that you have ever been

in, Duval min2, underground potash mine?

A I have been in the Dead Sea operations; that's not a
mine,

Q That's not a mine?

A No.

Q Is this the only time that you have observed a crack

in the surface in Southeastern New Mexico in the neighborhood
of underground mining and removal of subjacent supporting
a potash mine?

A I have seen similar subsidence around a salt dome
operation in Texas.

Q But you ignored that information?

A No, I haven't ignored it. I hope, I'm trying to
not ignore any information. I'm trving to get the facts,

Q If I understood your answer to the gquesticn initially,
when you were testifying on your experience, that all your
experience has been in hard rock mining, is that correct?

A Mo, I said I had had experience in hard rock mining
and open pit mining and dredging, I mean it depends. I was apply=-
ing my experience mcre to this case. I have had thirty=five
years of experience and it's quite a long recoxd.

Q How long did you spend in muaking the investigations

that you made preparatory in the Carlsbad area?
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‘ A Well, I was only underground during that one day, but I
[

, - spent about two arnd a half to three weeks discussing this probiem

! ) with various officials and studying the literature and the maps,

the Bureau of Mines data on thas.

L&)
Q Would you please explain to me again what your testimony
ea with respect to Exhabit 1% on the left side, in which you've 5
mentioned someihing about a U.S$.G.5, rule; what did you say about f
e |
. that?
g ti
- A I didn’t say it was a rule. I said it was not a rule.
’ b I said it's been accepted, this pillar diameter principle, twec=-
. thirds the depth as a diameter.
s Q By whom was it accepted?
A By the v.S,G.S.
Q Where 1s that information available; where did y~u
L4 acquire that information?
v A From the U,S. official.
Q From whom?
Lo |
b A Mr. rFulton.
Q As a matter of fact,; didn 't Mr. Fulton tell ycu that
that 700=foot diameter pillax should ve solid?
| . A No. he sard =- 1 asked him three times; I think,; not
entirely this way, but this first 100 feet =- I1'm talking about
2 shaft now, was -~ HNo,; I must admit this i1s all solid and I show

it all solid.

8] The [irst two-thirds of 700 fect then on a rvadius would
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be solid?

A This is sclid on that redius, 233.3 feet.

Q Did he not alsc tell you at that time that no second
mining would be permitted within a radius equal to the depth
of the ore near a shaft?

A You mean =~ when?

Q When ysu were talking to him recently, when you were down
in Carlsbad; isn't that when you talked to him?

A No, I asked him what the accepted pillar was as far as

these shafts are concerned. As a matter of fact, th: secondary
retreat hasn't been involved in this property so far,

0 Oh, so0 you were not intendina to indicate any secondary
mining outside this 233 foot pillar?

A Eventually you would certainly retreat and take that
out, I would assume.

Q You didn't discuss this with him with reference to
secondary mining within a radius egual to the depth?

A All I noticed was that we had room and pillar mining
around those areas.

Q If you were not going to have any secondary mining out-
side that 230=foot radius; that you note on there, why do you
have any draw zone or 45-degree angle there at all?

A You mean this angle?

Q Yes.

A I've just shown this here for a reference to calculate a
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shear on a concrete shaft. 1It's just purely for reference,

Q If you did no second mining outside it and up to that
point, there wouldn't be any shear,; anyway, would there?

A I assume that you could eventually retreat from this
point out, and that is what I'm referring to, my calculation as
to stress assumes that you'd eventually mine that out.

Q As a professional consulting engineer, would you recommend
that second mining be conducted within 233 feet of a shaft at a
depth of 700 feet?

A Yes, based on previcus testimony and my own judoment,
it's fairly well accepted that this rcom and pillar up to this
extraction point has been safej; does not allow for any, as you
call; subsidence. Now eventually you wsuld retreat to this shaft
position. In other words, you retreat, ycur second mining is done
from your outer zones of your mine toward your shaft,

Q Now if I understand what you are saying, you are saying
that within your 233 << or here vou have 200 feet nlus 100 feet,
that that would be safe to first mine, is that correct?

A Repeat your question,; please.

Q Are you now saying; or a2 L undexstand you to testify
that in your schematic on the right side of Exhibit No., 15, you
would show 60 percent extraction on first mining?

A In this area.

Q In that area?

A From this 100=foot radius up to 300 feet,; I would have
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room and pillar, 60 percent mining.

o) pt a5 2 last resort., when you were finally moving out
of your mine, would you as a professional engineer advise a mine
operator to move up to the shaft within the ares described by
a radiug equal to the depth of the cre zone?

A I would advise the situation shown here as far as this
oil well is concarned, As a matter of fact, from a theoretical
approach, if I were given the problem, engineering problem of pro-
tecting this shaft from shear at this depth, theoretically, I say;
you can mine a circle around this and throw the shear to the outside
and you'sl have a zerc shear, there would be no differential in that
zone if you had a uriform slumping.

Now I'm not advising that because I doubt if you could
get any urniform slumping, but yoﬁ’d certainly take your shear
away from your well,

Q Now I further understood you to testify that you didn't
think the forces generated along the draw ling, along the 45=degree
Line, would be sufficicnt to chear a casing having a strength of
1,950,000 pounds; is that correct?

A That's correct,

Q Let us suppose that in the area which 13 bstwesn voux
67-degree angle line and the 45~deqree angle line =~

A 67, yes,

() == in that area ~=~

A Yes .
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Q -=- and along the 45-degree angle line, you have a gituation
r in which when tie subjacent support is romoved below,. the matarial
i

& will move downward pretty much as a unit, let's assume that, pretty

much as a unit?

= A No.
%ﬁ Q You don't think that will occur?
: 5 a No, not as a unit,
f? 2 You don't think it's possible it could occur?
;; A I'm not exactly sure what you are asking, You are
s asking can this entire mass move as a unit along that line, the
f: 45-degree line?
;; Q No, I'm saying that the movement could occur that way,
i yes.
. A This mass, this whole mass could move along that one
‘; line down some place, if it had a place to go.
e Q Yes. And if you remove the subjacent support, it would

have a place to go?

A No, the reason is if you had an open pit here, as ir.
Woomer explained, you would have an angle of repose here, he would
put it up and eventually,I agree with him, but that’s assuming you
take cut all this material herce (indicating), which is a force
against that plane or against a plane here; and I mean that is the
angle of repose where there is no shear, there’s no stress; dif-
feren:ial stress.

Q It has reached equilibrium,; is what ynu mean?
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A Yes, when you move all this stuff out it nas, if you

leave all this stuff in here then you have got something entirely
different, This angle; 1 accept here. Now let me explain this.
It's a well-known principle and it’'s demonstrated hy Mr. Woomer,
I'm sure, that when you start secondary mining, designing rooms,
for instance, is just like designing a hcuse. From your gable,
the forces go down to the walls of the house. In a mine your
forces go down from the top of the arch down to the pillars.

Now if you want to build a church with a wide nave,
you bolt a lot of timbers together and you can widen thore
pillars and you do it underground by roof bolts.

Now, if you can't afford roof bolts, then I am not
advising that here, then you can say, "Well, we'll let this come,”
and what happens, actually, with a 30 percent swell factor this
arch would not be very high, the stresses would be from the top
into this pillar so that as you draw more and more out, this line
starts to g¢ up and final;y comes to rest.

Now this well developed; now the U, $. Rureau of Mines,
and I have done this myselt, there's a relationship between the
amount of material you draw out and the volume over the subsidence-=-
what I call true subsidence area. In othexr words, if you kept
drawing material cut here more and mcre, you'd finally start this
movement that you are talking about, but the first thing you have
to have is a place for this to go;, and for a long time you are

filling this hole. If you assume that you had all this subsidence
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and you only had four feet plus any swell we would get in the
ground, that four feet collapse here, it's less than one percent
swell, I've never heard of any capable =-- By the way, this rock,
this halite over the top of this we have shearing strengths of
the halite., It varies from 2,500 pounds per square inch to 5,000
pounds per square inch or at an average of 3,500 pounds per sguare
inch. 1It's equivalent to the shearing strength of concrete.

I'm not saying this is 300 feet of concrete because
actually you have lamination partings there and the rock is weak
in tensile strength; and naturally, if you get the span too wide,
this one foot, the tensile strength will be exceeded and the roof
will collapse; and, of course, that's what happens,

But the collapse =-- and if you will look at it, you

will see, as Mr., Woomer said, you will have quite a good swell

factor,

Q I would like to stay away from the swell factor for the
moment,

A Y&s,.

G I would like ta ask wvou again about movement along that

shear line, that you don't think it's possible for that to move
down in such fashion that it might hang up on the well and con-
centrate the stresses that you have noted on here as 200,000
pounds many, many times,; if it hooked up on that well?

A Wlell, I'1l try to explain this, I tried to explain it

once by a warping effect; you have tension cracks, It's like a
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book. If you go down in a mine,; S&y, underneath this, say a
warped bed, you'll find these 1ittle layers displaced a little

bit, As a matter of fact, if this is P

[

astic, vou can't have a
shear plane. You have gliding zones all along the whole height
of one of these peds. Ycu do .ot have a concentrated force.

As a matter of fast, if you'll watch the roof bolts in
these mines in puval,you'll find that they have bent over in accoxd
and with my description of this gliding, and you can put quite a
bit of bend in a pipe or in a roof bolt. The thing is, 1 am
not concerned about a collapse; in a shallow depth, this is a
thing that we should design against. Itve allowed a 45-degree
line to be safe, up to this point, but there are no forces
above this point that are strong enough to shear that pipe, in

my opinion,

Q You are absolutely convinced of that?
A Well, that's the record:
Q And you are absolutely convinced of that, afcerx having

spent a total of about a day and a palf in the Carlgbad area?

A Wwell, I spent many years; 1 have spont +walve vears
examining subsidence where many; many millions of dollars are
involved,; where gafety was involved; and where the townspeople
were involved, the governmints were involved; and I, on the basis
of that, this 1oose use of the word subsidence is a 1ittle danger=
ous} actually, subsidence has Zones:

ft's like a rock being dropped in water you have ri viles
1249 i P ?




ot

342

and you get out to a point here where you've shown here, there's
no movement, there's nu displacement along hers, You get bending
motion but there's beer no movement in your diagram, and I don't
gee, unless you =~- 1 don't know how you could get all that stuff
cracked up like that to begin with, but . must agree you've got
collapse here, but that's a tremendous amount of energy to do this.

Q Mr, Raymond, if I tell you that there are six operating
potash companies in the Carlsbad Basin, and that it is uniform
practice in those six operating potash companies that they do not
do any second mining witchin an area having a radius equal to the
depth of the potash zone fromthe surface, would you say that all
of the engineers involved in that, would you say that everybody
in charge of those operations is wrong and you are right?

A Well; I find by the record that the mines change their
rules, It would not =--

Q If I say to you that that is the case now and has been

uniformly in the past, are you now saying that everybody there is

wrong?
A i'm saying that the people, the mining staff have
changsd theiz mind over a period of years as to the problems here,

It would not -=- they were afraid to bring this down because thay
were afraid of water, Then they changed their mind and they
are bringing it down, so I would say that's a change in concept
of the structural features here.

Q Certainly. Are vou now saying they are wrong in main-




taining thos=® pillars?

"ye going way beyond aiy

a I would say that they

hazard in this particular case that I'm talking about, these

depths, these thicknesses as involved hereo.
Q You would recommend t&king that chance, notwithstanding ==

A I'm not recommending anything to any mining company

outside of this particular problem, because 1 have not studied

their own problems. They vary from nine to mine, and I cstate
this without any doubt. The Duval mine I was in was 1400 foot deep.

bove them and there was a zone above the

They had subsidence a

pillar, let's say the pillar was here, above the pillar they had

a differential shear, you could see it: there's no doubt about

that.

MR, BLACKMAN: If the Commission please, on the basis

of the testimony that Mr. Raymond has given; which indicates that

cient knowledge to testify to conditions

he does not have a suffl
hin the carlsbed

~€ thia kind or to make recommendations wit

potash zone, when chwviously everybedy 1is doing something, 1 move

that all his testimony ke ctricken from the record:

MR, PORTER: MOtion ovarruled.

Tf£ the Commisgion please; for the sole

J-

MR, BLACKMAN:

purpose of impeaching thisz witness, 1 nov ye-offer Potash Company
of America's Evhibit Iy which =8 & letter from HI. pobert Fulton
to the Potash Company of Americd which was previously offered.

ions of the

Mc. Fulton 1s 10 the room,; and due o requlat
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5:GeSey i€ is not permiitted U0 testify, but he can identify his
signature on that letter and I now offer it into evidence for the
purposes of impeaching this witness,

4R, MALONE: If the Commission please, Counsel wishes
to impeach this witness and the witness is available to do so; he
certaiply has the opportunity to, but a hearsay document unadmis-
sible in evidence and unsupported by testimony is not an acceptable
means of impeachment and we object to it for that reason.

MR, BLACKMAN: In the alternative, we move to strike
all of his evidence concerning his representation as to what the
UiS.G.S, told him the rules were.

GOVERNOR CAMPBELL: Let us rule on the first motion,

MR, PORTER: On your first mction, Mr. Blackman, it's
the Commission's ruling that the letter still will not be admitted
into the record, the letter from Mr, Fulton with the U,S.G.S. to
which you refer.

MR, BLACKMAN: In the alternative, I renew my motion
to strike all of Mr. Raymond's testimony as to what he heard
from the U.5.G.5, and U.,S.G,S$. approval of any of this material.,

GOVERNOR CAMPBELL: Didn't you ask him the question
yourself?

MR. BLACKMAN: I asked him if the U.S$,G.,S:. told him
that, and he testified that the U.5.G.S. had given him approval
cf this thing. Mr. Fulton's letter here shows to the contrary,

and T ask that it be placed in evidence; and 1f it's not going
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to be placed in evidence, if that'‘s your ruling, then I move that
his testimony in the first instance, and in the second instance on
¢crosa examination with relation to this, be stricken.,

GOVERNOR CAMPBEILL: You referring to the testimony at
which he arrived at the 233.3 feet?

MR. BLACKMAN: Yes, that's the testimony.

MR, MALONE: If it please the Commission =-

MR, BLACKMAN: Also I'm referring to his representation
that the U,S.G.5. approved that.

GOVERNOR CAMPBELL: As I recall, you asked him where he
got that figure, and he told you, and now you are asking that
your question and his answer be stricken.

MR. BLACKMAN: Yes, I am asking that my guestion and his
answer be stricken if I can’'t get the letter in which shows it to
be not so. I'm really asking that his representation on direct
that this is a golicy of the U.,$.G.S. be stricken,

GOVERNOR CAMPBELL: I don’‘t believe;, Mr. Malone ==

A Your Honor ==

GCVERNGCR CAMPBELL: Mr. Malone,; what do you say to this?

MR, MALONE: I beg your pardon?

GOVERNOR CAMPBEILL: What do you say to this?

MR.MALONE: 9h, I say,; if it please the Commission, he
is asking that this testimony e stricken because he thinks it is
incorrect, I know of no principle of law that pnermits testimony

to be stricken because Counsel thinks it is incorrect. If he has
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available admissible evidence to show it's incorrxect, he has a
perfect right to put it on, 1 appreciata the difficulties under
which he's laboring because of the restriction of the U.S.G:S.,
and its regulations, but certainly that does not modify the
rules of evidence,

MR. BLACKMAN: I renew my motion with the additional
ground that his original testimony was hearsay.

MR, PORTER: Mr. Blackman,; the Commission will deny your
motion.

MR, BLACKMAN: That's all of my cross examination.

MR, PORTER: Anyone else have a question of this witness?
He may be excused.

(Witness excused.)

MR, PORTER: Call your next witness, please:.

MR. MALONE: We would like to recall Mr. Rodgers for a
brief rebuttal testimony. Mr. Smith will interrogate the witness,

JAMES T. RODGERS;
recalled as a witness, having been previously duly sworn, was
examined and testified further as follows:
REDIRECT EXAMINATION

BY MR, SMITH:

T, RS T K

Q Will you stakte your nawme; please?
A James T. Rodgers.
0] Are you the same J. T. Rodgers who earlier testified

in these same proceedings?
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A Yes, I am,
E i Q By way of a sidelight on this matter, I wish you would
g ! state your qualifications again to the Commission. I know you
5 L; have testified earlier, but they may not recall some of the matters
‘ é. involved, For instance, where did you go to school?
; = A 1 received a B. S, degree in Petroleum Engineering from
7‘% Louisiana State University.,
i: Q Is that the same school that Dr., Bass attended?
- 1 A Yes, it is.
" it
Q And you got your Master's Degree from Texas?
: A Yes, University of Texas.
e Q Did you also work for the Texas Petroleum Ragearch
*
) Committee?
i: A Yes.
ba Q Is that the same outfit that he worked for?
;, Q Were you an Assistant Profsssor of Petroleum Engineering
i in Texas University?
" A Yes.
Q You were aliso a Professor at Texas Tech for three yeaxs?
A Yaz,. I was.
Q You were in the room when Dr, Bass testified, were you
not?
2 Yes, sir:
0 and you recall his testimony to some extent?
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A Yes, sir,

Q With reference tc the estimated dates of termination of
production in the Barber Field, I would like to ask you first as
to whether or not you have made some investigation since his
testimony as to the figures that he has submitted?

A Yas, sir, 1 have.

Q Will you turn to the production figures, which I
believe is Exhibit 12, Referring to that, comment as to what
you consider to be the validity of his testimony.

A Mr, Smith, 1°11 also need to refer to his exhibit in
the report that he had, I’'m not sure which number was assigned
to it, it’s the map that shows the expected dsates of abandonment

in the vzar:cus weiis in the field.

Q What puge 1s that in the report?
A That 'z on page 29 2f thge report.
COVRSNOR CAMPRETL:  DPreofogscor Dass” DAludbii 3=5
Q (3y Mr. Smith}) Comment as to what you «(onsider to be

the walidity of his testimony re@spec’ ing the terminaticn dates.

A Mr. Bass otated that he based his termination dates
by studying the wells within this poel chat have been abandoned,
and I am not sure axactly what method of extrapolation he used,
but under norxmal enging2ering calculations it's perfectly accent=
able to use wells within a field that have besn abandonea to
establish tren<ds either in decline rate of production, water-oil

ratio performance as r~lated to cumulative oil recovery and such
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other factors«.

When such a method is utilized, then the remaining life
of the wells currently producing within the field are directly
proportional to the current producing status of these wells with
respect te their oil producing rates, and also thelr water=oil
ratios. Under such a circumstance; 1 liave reviewed these anti-
cipated dates of abandonment of the various wells and I find
several things here that I cannot agree with, from the standpoint

of generally accepted theory, when utilizing the method that Mr,

Bass did.
Q What is the first point of departure?
A Referring to the upper right-hand portion of this

Exhibit Q=6, and actually in the area under question, the Well
Mo. 4=J as showr . this, he shows an abandcnment date on,that
well in 1967, The well immediately south of that,; ths 1~A, Jas
an abandonrment date of 1975, some seven years later.

I have here a Xerox copy someviere of the January,
i%904, New Mexico Oil and Gas 7Zngineering Committes monthly report
for the Barber=Yates Field, which revorts the ¢il production for
the No. 4-J3 Well as being 266 barrels for that month,; and the
oil production for the 1-A Well as being 264 barrels for that
month. The water production from these two wealls was 3100
parrels from cach well.

So thess wells have actualiy the same oil=~producing

rate and water-o0il ratioj;under these conditions I cannot see
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how the remaining difference, the remaining life of some seven

years out of a total of ten years could be calculated.

Q Do you have a second point of departure?

A Yes, sir, going down into Section 20, looking at Well
1-B, which is in Unit B of that section, and Well No. 1-C, these
wells are both shown to have an abandonment date of 1978, Well
No. l1l=-B, according to the Engineerin: Committee report, is pro-
ducing at a rate of 282 barrels of oil per month with a water=o0il
ratio of 13 t¢ 1, Well No. 1=-C is producing at a rate of 895
barrels of oil per month with water-oil ratio of 4,3, Tha:.'s
a threefold difference in both 2il producing rateand vater-oil
ratio; vet these welis are supposed to have the same‘remaining
life,

Q Do you notice any other discrepancies in his testimony
and conclusions?

A Still in Section 20. going down to the north central
portion, Well 3-G and 3-F have actually the same relationship as
Well 1-B and 1-C, and yet again they have the same date of expected
abandonment.

9] Is there any way you can account for ary such discrepancy
as that occurring either by mistake or some misinterpretation on
his part?

A No, sir, with the data available to me, I cannot account

for it., As 1 said, he did not specifically state what his methods

were.




b Q What comment do you have to m2ke concerning whether or
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i MAIA D Auay

Or way not be a water drive field
3 o A In my opinion; this reservoir is not being produced

' under an active water drive.

. Q Upon what factual evidenze before you do you base that
;. . conclusion?
i v A I would like to refer back to his Exhibit No, 12 which

I believe was;these particular pcints were discussed in cross

” examination, 1In 1947 the water-oil ratio from this p20l was 10
to 1. In 1959 it was 9 to 1, in 1963 it was 11 to 1. Any effective
water=0il ratio has been constant over the period of time from

o which we have any production data from this field. This is not
conducive to a water drive reservoir.

Theoretically, and under actual operating conditions, &
water drive resexvoir is one in which you normally experience a
period of production at low or no water production,; and at some
stage in the life of the field,; water begins to break through and
you experience after this break-through 2 rather rapid decline
in production.

These wells; for as long as we have data, have been
producing at o cconetant water=cil ratio. There s no indication
of the rapid deoline in producrion sver the last seven or elght
years as shown by our Exhibit 8.

Also with reference to my Exhibit No. 8; which is an

extrapolation of corstant percentage decline for thas field; it is
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my opinion that i1s a valid extrapclation using accepted petroleum
engineering methods and well-supported by the previous or highest
performance histery of this field. The seven years period shown
on their production indicates that this reservoir is deciining

on constant percentage and with ne change in water-o0il ratioj it's
a valid extrapolatiorn,

Q Mr, Rodgers,; Dr. Bass commented upon certain literature
that he nad referred to in cunnection with his examination of the
Barber Hills Field. Axre you familiar with any of the literature
th:t he may have been speaking of?

A No, I am not.

Q Would you have any idea in point of time as to whether
any earlier reports could have mislead someone as to whether orx

~

not thiis is a water drive fiegla?

[

ks Yes, sir; I do.
0 What is vour commaent with raocpoct o that?
A in a numbar of cs3 i New Mexico and elsewhere where

I hawe done reservoir studies, ! hmave run into the situation where
an ovie early life of 2 f£ield t's wvory easy to decide that this
field 1s either a water drive . not a water drive, based just

on tuat data. However,; the f1a3d hiee oot progressed Lo a so=calizd
vags of wroeducrion rhot o wa now have an this field to
really justify such cenalusion without bottom hole pressure data
andd pumerous otner datae that ase not avallable on this field,

I whther words, whet L am trying to say,; back 1n the




R

=%

B

353

1940's, specifically around '45,'46, some of the wells on the

southern end of this reservoir wers abandconsd. I do nct have

any pe:r well production on these wells, and again it would be
reasonab.. to assume that they were abandoned due to high water
production. This reservoir has high water production, it has

had it since discovery as far as I know; and when you start
getting around the edge of it, I'm not surprised at all that

you xran into some poor wells, There is no evidence, however, that

there has been any advancing of a water-oil contact in this

reservoir,

Q Have there been any wells abandoned in this field since
195672

A No, sir, there have not, Excuse me, sir. I am going

to have to elaborate on that point,

Go ahead,

A According to Mr. Bass' Exhibit Q«6, he shows the No,
2-J Well in Section 20 as having been abandoned in 1956. That
is correct, but according to my production figures, it did not
procduce any oil in '56 or '57 or '58.

Consequently, I would modify my answer to your question
to say that to my knowladge there have heen no oil producing wells
abandoned since 1956,

Q With respect to whether or not some of these wells
whichi Dr, Bass testified ware shut-in may have had any effect

upon the later increased production, what is your comment with




respect to that matter?

A Excuse me, would you repeat that?

Q Well, I believe that Dr. Bass made somz comment in his
testimony as to the fact that there were certain wells had been
shut-in that might account for the increased production. Do
you have any comment representing that portion of his testimony?

A Yes, sir, in general, the only wells that have been
shut-in for extensive periods of time are the wells locatad in the
north central portion of Section 20 where we have two wells on
each of two 40-acre units., During the times that one of these
two wells were shut in, the unit still produced at its established
rate of oil preduction, so at no time did we have in this area a
shut-in of a 40-acre unit for a period of time.

MR, SMITH: ©No further questions.

MR, PORTER: Mr, Rodgers, would vou say that in your
opinion, if this was a water drive pocl; do you think it would
have heen watered out hy now. based on its performance?

A Yes, sir, I would.

MR. PORTER: Any questions of Mr. Rodgers?

MR, BLACRMAN; Yes.

RECROSS EXAMINATION

BY ¥R, BLACKMAN:

Q what do you think is the drive of this pcol?
A I think this is a depletion drive reservoir.

Q A depleticen drive reservoir?
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A Yes,

Q Would you explain that, please?

A That is a reservoir that is producing from, or is
deriving its energy for production from the pressure coriginally
present in it, with no outside source of energy supplied to it,
In other words,; as you withdraw oil, the pressure drops and at
some point it will be down to a point where you cannot withdraw
any oil.

Q Well, if it's producing from the pressures originally
in it and the water is coming in, isn't the water moving in dis-
placing the o0il?

A Sir, there's no evidence here that the water is dis-
placing the oil, These;, we say, have had high water-oil ratios
back near their completion times; there are no changes in then,
It more, to me, indicates that they had a high connate water
saturation or in addition to depleting an oil zone, you might

- o~ ame nam

say depleting a wataxr zZonc.

Q Whai: ¥ills up the voids when the o0il moves out up in
the well; watar, 1sn’t 1it?

A No, sir, in a depletion drive those voids are filled by
gas.

Q Oh; then the gas is causing the oil to move in towards
the well?

A Six, I don’'t have any knowledge of how much solution

gas is in this pool. There are no gas sales. There's no gas
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production reported to the Commission. I'd say in general in a
depletion drive, that is the case. I would have to assume, of
course, there was some gas in solution in this oil. I'm not
familiar with the -~

Q That's an assumption?

A It's certainly a valld assumption, I will state I
have never seen a reservoir in this part of the country that didn't
have any.

Q Well, how much gas would be necessary to be there;
would it be enough to operate a pump motor or something like that?

A I can't answer that, I don't know,

Q If this field doesn't produce enough gas to operate a
pump motor, would you say that it still was a solution gas drive?

A Sir, this reservoir is currently 80 perrent depleted,
which is in the later stages; in many cases, you have very little
gas producticn by that time,

You asked me what filled the void space. That would

be referring to gas in the reservoir, not gas produced at the
surface. You would liave tc have 2 gas caturation build=-up in

excass of equilibrium before you produced any of this to surface.

Q o you know if it has ever produced any gas?
A I don't know.
Q Are you familiar with the paper by Matthews et al

defining the type of decline curve you used in your Exhibit No.

112
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No, sir, I'm not.

Does one point define a decline point, define a decline

What type of decline curve?

Any type of decline curve.

No, sir, it tzkes two points to get a straight line.
D you have your production data there from which you
exhibit?

Yes, sir, X do.

Will you please check these figures with me?

All right,

I gshow here 1963 production from Well 4-J was 1372

I have it listed by months; yes, sir, that is approxi-

And i-A at 3000 barrels,

What section == 1-A, all right, I am witii you. That's

approximately right, yes,; sir.

Q
A
Q
A
Q

A

And 1-=B at 3281 barrels,

May I comment on tihose first two?

I'd rather you would come along with me.
Excuse me,

1-B, 3281l.

~

What are we in now, Section 20? T haven't used the same

well numbers. That'' the reason I'm having a hard time.
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Well -~
1-B in Section 20. Would you repeat that number?
3281,

That would be approximately right. Again I am iooking

at monthly figures and just average.

Q
A

Q
A

Q

2=-G and 3~G comkined at 2384,
All right,

And 1-C at 2860,

Yes, sir.

And 2-F and 3~F, we understand 2«F is not producing and

has been shut-in for some time, at 74022

A

2=-F is still carried on the proration schedule and they

are reporting production from that 80~-acre unit. The production

would be somewhere around 7,000.

Q
A

S

(O o B T &

I show 7400,

That's fine.

That is a total of nine wells, =-=
That's rignt.

=~ 1f 2=F is in, and eight if it isn't?
Yes,

I understood your prejection of the well life of Well

be on the basis of the field average; is that correct?

Yes, sir. I stated approximately that it would be close
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to field average.

Q And yet this data shows that this is not an average well
at all but the worst well in the field?

A That's right, it does. However, that well was only
produced for six months during that year. That's the only tinme
and period it has been shut=in. According to production data,
that well was shut=-in in the fifth month of 1962 and was not
returned to production until the eighth month of 1963.

PROFESSOR BASS: January of ‘63,

A That's not what I have. These data are from the New
Mexico 0il and Gas Engineering Committee reports.

Q (By Mr, Blackman} Did I understand you to say that
vyou didn't have any information available on the early history
¢f these wells prior to 19572

A I don't have any informaticn available that affects
my opinion = = I have scattered bits; but it's not ==

Q Are you aware of the publication by the Roswell
Geological Society called their Roswell Geological Society
Symposium, August, 19562

A No, sir.

0 It shows the data on all the welle in that part of
the country.

A No, sirt.

Q You didn't check that out?

A No,; sir; I did not.
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MR, BLACKMAN: That's all.

MR, PORTER: Does anyone else have a question of Mr,

MR, MALONE: That concludes the testimony to be offered
by the Applicant.

MR. PORTER: The witness may be excused.

(Witness excused,)

MR, MALONE: 1I would like to complete the record on the
number of acres; which Mr. Cummings was gaing to check:. This has
to do with the pink and blué areas on Exhibit H, I believe. Mr,
Cummings, was that H?

MR, CUMMINGS: I think it's G,

MR, MALONE: 1It's the large pink and blue which shows the
present workings and the reservoir area of Potash Company of
America, and we have agreed that the acreage shown in the two
colors agqregates betweei: twelve and thirteen thousand acres.

At this time.the Applicant having shown that the applica-
iion confoyms to the vequirements of the order of the Commission
with reference to potash-oil aree wells; renews its motion that
the permit be graniced onr the pasis of the seniority of the oil and
gas lease undey which its rights are plain.

MR. BLATKMAN:; [ woula like to have one witness sur-
rebuttal, very short. 1 want to call this witness, forxr the purpose
¢f sxplaining, he*s the geclogist of the U. S. Borax Corporaticn,

United States Borax srd Chemical Corporation; he has specifac
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& orxders from the Geological Survey as to what they are to do,
f MR. PORTER: Have your witness come forward.
4 - MR, BLACKMAN: Call Lowell Page, please.
{‘ ? (Witness sworn.)
H LOWELL PAGE
f . called as a witness, having been first duly sworn on ocath, was
e examined and testified as follows:
I re DIRECT EXAMINATION
;: BY MR, BLACKMAN:
Q Will you please state your name and address?
i A Lowell Page, 1501 West Ural, Carlsbad, I am Senior
. Geologist for U. S. Borax and Chemical Corporation in Carlskad, ;
Q Have you previcusly testified before this Commission, E
H Mr, Page? E
e
. A I have, |
ts MR, BLACKMAN: Are his qualifications acceptable?

MR. PORTER: Yes, they are.
Q (By Mr. Biackmani Mr. Page; will you kindly explain
to the Commission the orders you have received or your company

has received from the United States Geological Survey concsrning

the pillar, solid pillar which must be left around your shaft?

A A matter of a few months ago; we made a specific l
request to the U.5.G.%. for permission to mine ore in our shaft l
pillar. The shaft pillar actually is a pillar around two shafts.

It's an ovzl-shaped pillar with a radius of 1250 feet. The shaft
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depths are approximately 1,000 feet. Wws have a solid pillar of

ora 50N £ inge fram aarch chaf+t+ ang

. _ -
s i SEmwis wisbma w o - -

feet has been first mined to a percentage of 50 percent, We ..:=
guested this permission to mine additional tonnages in the shaft
pillar. The request went to Washinaton,; it was returned to us,
a letter from the U.S.G.S. denying us permission to mine any
additional ore in the shaft pillar either as fiyst mining or
final mining.

Normally in our mining our first mining is 60 percent
extraction, our shaft pillar first mining is only 50; but we've
been denied at this time the right to mine any additional tonnage
within the 1250-foot radius of each shaft.

Q Mr. Page, percentage-wise, how much ore is U, S. Borax
now mining from second mining and how much from first mining?
A Ic varies, of course, =-

Q Approximately?

A =- a little bit, but generally speaking, our daily production

nr hcoisted tonnage of ore in Carlsbad is from 50 to 70 percent
from second mining or from pillars. The balance is first mining.
¢ Mr, Page, if second mining was foreclosed to U, S,
Borax,; would you give us an estimate of the remaining economic
life of that mining operation?
A Well, it would be zero, for the simple reason that the
first mining is out of one area,; the only area of any major virgin

ore left, and we couldn't mine enough tonnage out of this virgin
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Ore area to keep our plant running, It would be below the break-
MR, BLACKMAN: That's all.

MR, MALONE: No guestions.

MR. PORTER: Anyone else have a question of Mr. Page?
CROSS EXAMINATION

BY GOVERNOR CAMPBELL:

Q Why did you request the U.S.G.S. to permit you to mine
this ore from around your shaft?

A Due to the sequence of mining, we are mining close to
the shaft pillar, retrecating toward the pillar, and we were
requesting permission to retreat some second mining into the pillar
and first mining part of the pillar for reasons that have been
shown during this hearing, that the economics of moving equipment
around and everything else, we had the equipment there and operat-
ing close to them,

Q How much would you have mined?

A We would like to have mined within 1,000 feet radius,
which is the depth this is. the belabcred 45=degree angle, but we
would first mine a == well, I can’t give you an exact percentage
cr tonnaqge, we would try to first mine a considerable part of
the solid blcock.

GOVERNOR CAMPBELL: That's all.
MR, PORTER: The witness may he excused,

(Witness excused.)
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MR, PGRTER: Does anyone have anything further to offer

in this case? Anv str+tements?

MR, FULTON: I would like to make a statement

MR, PORTER: Mr, Fulton.,

MR, FULTON: Mr, Fulton, U,S.G,S. in Carlsbad. Apparently
there is a serious misunderstanding in connection with the con=-
versation I had with Mr, Raymond on shaft pillars in general,

GOVERNOR CAMPBELL: Are you going to make a stacement
in contradiction to a witness here?

MR, FULTON: No, I'm saying tbkat there is a misunder-
standing. |

GOVERNOR CAMPBFLL: Are 2 prepared to testify?

MR, FULTON: I'm nct prepared to be a witness, no, sir.

GOVEDZO2R CAMPBELL: Mr. Blackman and Mr. Malone, I
don't know hov wmzny statements there are going to be here, but this
is a case wheyw apnarently both parties are trying to protect the
racord, and thc Commizsion 1s anxious to get in what needs to be
in to make a decisions but we, I think, are constrained from
permitting unswoin =tatements which could not be put, or will not
pe put into evidence.

MR, FULTON: Apparently the impression has been created
that tne U.S.G.S. has chanqged its position and its standard.

This is not sc.
GOVERNOR CAMPBELL: What's your position?

MR, MALONE: We will object to the presentation of any
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evidence by way of unsworn statement. We would request an oppor-
tunity to cross examine under oath anyone who wants to give
testimony that's to be considered in the casec or relates to an
issue in it,

The statcment which could be made at the close of the
case is merely a statement of position on the issues of the
case, not the statement that he disagrces or there was a mis-
understanding of a witness, We Zon't have any desire to have a
misunderstanding with the gentleman. 1 don’t think ws have. I
think he has misconstrued the testimony.

Unless he's willing to take the witness stand, I don't
believe it would be appropriate to be admitted, and we would
object,

GOVERNOR CAMPBELL: There is quite a difference between
2 general statement of position by the U.S.G.S. on the case,
which is sometimes given, and a statement by a representative
of the U.S.G.,S. as to tesiimony that has been given here in the
case., It would seem that way to me; and our attorney seems to
concur in that. Can you make a statement as to the general
position of the U.5.G.S. in this case?

MR. FULTON: U:5.G.S. has not maiiitaincd the

~
)
®

position ==~
GOVERNOR CAMPBELL: Mo, 1'm waiking about %ais case,
MR. FULTON: In what respect?

GOVERNOR CAMPBELL: 2s to the granting or not granting
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of the application in this case, do you have a statement to make
for the U,5.G.5., in that regard?

MR, FULTON: Yes, sir. Speaking for myself, the mining
branch, ne; I think permission to arill this well should not
be granted. I base this on true conservation.

GOVERNOR CAMPBELL: On what?

MR. FULTON. Conservation.

GOVERNOR CAMPBELL: You are speaking for U.S$.G.S.7?

MR, FULTON: Yes., If there be true mineral deposits
there, I think true conservation requires a maximum extraction
of each be maintained; due to the circumstances it looks that
thiscan't be done at the same time, but it can be done at a
different time, perhaps. I would urge the conservation viewpoint
be given a great deal of consideration,

MR, PORTER: Mr. Anderson, did you have something to
say?

MR, ANDERSON: John Anderson, Regional 0il and Gas
Supervisor, Geological Survey, Wo, of Coulse, are not directly
invcived in the proposal to drill this well because it's on
State land; in fict, the old Nestor State landj; this area,
Sections 16, 17, 18, 19, and most of the West Ualf ol Section 20
are State of New Mexico lands,

tdowever, there is a strong pessibility if this well
were drilled and bhecame a producer that the Geclogical Survey,

because o: Federal lands in the area, would become involved.
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These Federal lands are in Sections 7, 8, 9, East
Half of Section 20, and all of Section 21. Now the chief in-
volvement of the Geological Survey in drilling of wells in the
so-called potash area comes about what sequence of event =- I will
keep this as brief as I can, Back in 1939, about 42,000 acres
of lands in the potash area w=2re withdrawn by order of the
Secretary of the Interior because the& were known or believed to
contain potash, and the Secretary at that time felt that these
lands should be withdrawn from ©0il and gas operations because of
possible interference with potash mining operations.

Then along in 1951, the Secretary apparently changed
his mind and mos*% cf this 42,000 acres was restored, and I guess
it was early in 1952 that we had a big raffle or drawing in
Santa Fe for most of this 42,000 acres,

However, the rule for leases on this 42,000 acres
vuntalnud & stipulation which says in effect,; this: That no
wells will be drilled for oil and gas in this potash area on
these leases a% locations which in the opinion of the Regional
Supervizaor or of the Geological Survey would cause undue waste
of potash depcsits or interfere with mining overations or create
a hazard to mining operations. Every lessee has agreed to that
and it is the duty of the Geological Survey to enforce these
gtipulations.

Now on the lands that probebly will be involved in this

case; * «m taking 1t on the basis of the structure that has bzen
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indicated by Pan American, portions of 7, 8, and 9 possibly would
become involved. Now the leases in Sections 7 and 8 and 9 all
contain this potash stipulation; and, in fact, only last menth
the Geological Survey made a finding on a proposal by Phillips
Petroleum Company to drill a Yates well in the South Half of
Section 8. That proposal was rejected because in our opinion

a well drilled there would cause waste of potash or interfere
with mining operations or create a hazard to mining operations.

Of course, at the samg time we gave Phillips Petroleum
relief from the drilling and producing obligations of the lease.
Their lease will be continued indefinitely until such time as
the Supervisor is of the opinion that a well can be drilled which
would not cause waste of potash or not cause interference with min-
ing operations.

'We made that finding for the South Half of 10, We have
made similar findings in possibly; oh; 12 or 13 other cases in-
volving lards in the potash area.

Now the South Half of Section 8; in which we have
already made that finding, is ir a very similar situation as a
well drilled in the South Half of Section 17, also. If this |
well is drilled in the South Half of Section 17 as proposed by |
Pan American,; definitely,; and it beccmes a producer; a commer=
cral producer; other wells are going to have to be drilled on the
various lands in various ownerships around that to prevent drainagej

and there again we would be faced with maling a determinat:ion; can
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these offset wells be drilled? They're going to be necessary
to protect from drainage, and at the same time we are on record
and believe that these wells can't be drilled without vioclation
of the stipulations.
So for this reason, the oil and gas operations branch
cf the Survey is ¢f the opinion that the drilling of this well
should be denied at this time.
GOVERNOR CAMPBELL: Mr. Anderson,. I understood you to
say 7, 8, and 9, and the East Half of 20?
MR. ANDERSON: The East Half of 20 and all of 21,
r'ederal lands; Governor,
GOVERNOR CAMPBELL: Then what you have said would apply
to present existing oil and gas lands in 20 and 21, also?
MR, ANDERSON: No, the leases lLiave been continued
by production, and the stipulations were only placed in those leases
that were issued in 1952 and to any renewals or extensions of exicte
ing leases.

MR, PORTER; Anycn

=ment thal Lhey would
like to make in the case?

MR, MALONE: If it please the Commission, the Commisgsion
nas hescd the tegtamony in this case; and ¥ don't think that any-
thing would be served; or that 1 could be of any assistance ':0
the Commissicn in surwmarizing it. I therefore want to limit my
remarks to a vexy briei refaerence to the seniority of the oil an-d

gas lease which iy rkeing considered
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1 recognize that this is a legal question which can be |
adjudicated at the Courthouse, but it equally is a consideration j
for this Commission, and on the basis of which this Commission's .
actions would be reviewed at the Courthouse if the permit is 1
denied, It is suggested by the Potash Company that because they

had prior leases on this property and surrendered those leases 5

in order to take a new lease which encompassed a larger area, that ‘
there is a continuity of priority which would extend back prior
to the iggnance of the o0il and gas lease.
|
The fallacy in that position is clearly demcastrated
by the fact that the three leases which they surrendered for

consolidation had a two-year term yet to run. The Statute pro-

hibits a lease in excess of ten years, arnd the new lease issued

@
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vnder which they are now operating was for a tan-year period,
thus clearly establishing that it was a new lease and not a

consclidation of an existing lease for the balance of the lease

s -

terms; or, in the alternative, it was an invalid lease as having

-
o

created a leasehold estate that extended over & ten-year peslod,

*

The statements which appear on the relinquishment ¢f

the leases that were filed are ex parte statements by the lessee

and relinquish, or which under no circumstances could bind

the Commissioner of Public Lands or the State of New Mexico, and
we respectfully submit that on the basis of the record here and
the vested right of this oil and gas lessee, that the Potash

Company accepted its lease knowing that it was junior to the

(J
|
|
4
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existing oil and gas lease. They relinquished their prior
leases knowing that there was an oil and gas lease on this prop-
erty, and voluntarily subordinated any rights to develop potash
to the prior rights of the oil and gas liessee,

On that basis, as well as on the basis of the testimony
which we think c¢learly shows that this property can be developed
without undue interference with mining operations, we request
that the application ke granted.

MR, PORTER: Mr. Blackman.

MR, BLACRMAN: 1
a nice hassle arguing the legal question;, but I will simply
pass it by saying that the lease; the prior lease, the application
for lease and releases speak for themselves,and do contain the
clause that”the workings of said lands under such lease, for
such other minerals shall not be permitted where such ogerations
will prevent or méterially interfere with the operations of the
Lessee hereunder;" which is the Potash Company of America's
predecessor.

The testimony here shows pretty definitely what occurs
as a ratter of practice :n the potash industry with respect to

the loss of potash arcund particular wells. It shows what the

~

orectice 1s and what everybody believes to be the thing to do,
what we couldn't do otherwise, at least in our Pederal land,
anyway, cud 1 thaink 1% is pretty clear from Mir. Woomer's testimony

and fzrom the testimury of ir. Cummings with respect to the area
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and the value of potash inside the closed 700~foot radius circles,
Mr. Woomer said $20,000,000 worth of potash would be lost if such
a development progra:m ...oh as this was imposed; Mr. Cummings said
the value of the potash in the circle was about $1,000,000, which
he later took $60,000 off of. We cie still talking about some-
thing in the general area of $20,000,000 of potash losses.,

Now we also have brought before the Commission the
proposition of an assumed situaticn; we couldn't do anything
else., We are trying to figure out what should happen to an oil
and gas reservoir, if one is found. It seems to us patent that
if there is a reservoir it should be properly developed. Anything
less thar a proper development program would certainly constitute
waste,

Now we have objected strenuously to the issue of
profits as related to this situation at all; and I would like to
point out to the Commission with respect to Exhibit 11 which was
put in by Pan American on which they show some working interest

incone there,; that they have indicated expenses of all kinds

Something around seven percent is taxes. So they're taking two
percent for some other expenses; probably maybe trucking or pumper
or gsamething like that: but that doesn’t show the picture ¢  all,
That 's a completely ridiculous picture.

I went over and looked up the earnings of Standard

of Indiana; and thaoly income before taxes; as related to thelir
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gross income, is only nine percent, so there's been a lot of
things in here that haven't been taken off; and if they'd take off
the proper expenses in here we would be in about the same place.
The important thing, it seems to me, is not that at
all, This is not and should not be a controversy between Potash
Company of America and Pan American, although that's what it turns
out to be, czrtainly; and we are certainly the contestants but
the real question; the real question here is consexrvation, it's
waste, and to some uxtent safety. We've brought in the guestion
cf safety without any criticism whatever against the oil and
gas industry. It necessarily sounds somewhat critical, but it
isn't. We recognize the ability of these folks to do the very
best job possible, and that they do do and try, they do their
very best; and the people that they employ are the best and the
materials that they employ ars the best, but even in spite of
that, errors and failures do occur; and which those things do
occur when we're dealing with tremendous pressures that we might
encounter here, such acz we already have in Federal Dooley 1.
There is a question of safety, and we certainly don't
want a disaster like thevy had out in Utah. The way we feel
about it is that it has been amply demonstrated that if a drill-
ing program such as would be required to adeguately produce a
reservoir in this lcocation were imposed upon this area, that we
would positively lose potash worth in the neighborhood of

$20,000,000, and it would be permanently lost and we would never
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be able to get back in there and get it because the o0il wells will
be there, and we'll be scared to death to approach them,

Alternatively, we have shown that if a partial develop-
ment program were adopted, that partiali program would constitute
waste of oil or oil and gas, if it happened to be combined. These
figures are very general, but they amount to a lot of money, and
I ask you to think about that in this light,; that the losses which
would be incurred on the basis of partial development would be the
seven or eight wells which were included below the red line A-B,
seven ox eight million dollars there, But the oil and gas losses
would be an additional seven or eight million dollars, sc we
would be talking about a loss to the State of some $15,000,000
and it would be a permanent loss. It certainly would constitute
waste,

The Commission has the problem of being the referee
in here and of representing really *ne people and the State and
conservation; and there is one method and one method only whareby
no losses need be incurred. Pan American nas been sitting here
on this lease for twenty=-six years before deciding to do anything
about it. Another 15 or 20 years is not going to make any great
deal of difference to them:

On the other hand, if this much potash is lost to Potash
Company of America; according to Mr. Clarxk's testimony; we would
be talking about an entire year’s operation for some 800 people,

This interests me very much. I am personally concerned, I am one
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of tlie 800, We have not only this position, not only the losses
that would be incurred riéht here; but we have a much breoader
problem, a much broader problem. At Potash Company of America
alone we have the possibility of a pool in this location of a

deep structure in this location about a mile and a half to the east,

we have a P,C.A. pocl which is a Yates formation and which may

have some productior in the Devonian and Pennsylvanian under-

neath it. There’s the Getty Pool about two miles to the west

which has large Yates formations and has a producing gas well

LIV ]

on it.

e

I have been advised that there are some arguments about

whether there's one to the north, either the northeast or north-

e

west, another possible deep structure. We have Yatss production

42
{§ in the area of the northwest area ¢of our mine where the Velma
L3 case was litigated, and there’'s a possibility of a deep structure
t4
there, also.
e The northwest; in the Hackberry Pocl,; there might be

o a deep structure. So far as P.C.A., is concerned; we have the
possibility of five or six of these things, five or six c¢f the
same problems and eternal hassles about whether a particular
well should be drilled or it shouldn't. The only way tc meet the
issue ig to meet it headon; and it certainly must be met headen
and must be met in the area of the broad problem because there
isn't anyihing invoived in this case except conservation and

waste and safety-
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MR. PORTER: Anyone else have anything further to say
in the case?

MR, BLACKMAN: I wonder if I might suggest, this is
quite a complicated case and it might be in order for the parties,
and we suggest that we do it; that we submit proposed findings
of fact and the form of an order. I would suggest the following
procedure for Mr. Malone's approval,; that when Mr. Porter receives
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and to myself setting a date on which we would submit our pro-
posed findings and proposed form of order and such remarks as we
care to put in writing at that time, and that he fix the date
which would =~ I now leave up in the air for Mr. Malone's comment
as to when that date might be,; to say not less than two weeks orx
more than four, just as a suggestion.

¥MR. MALONE: I think it would be appropriate forxr the
parties to file requests at such time as the Commission has
received the transcripi and considered the case and is nrenared
to announce a decision. It seems tc me that would be the appro-
priate time; under the circumstances; and at that time we could
present our reguests on either side; whichever way the Commission
goes,; and the record would be complete.

MR:. PORTER: }§

T
1

ien the Commission has made a decision

-l

in this case; you will be so advised; and at that time you will
be requested to submit your findings and the form of an order.
We will take the case under advisement, and the heaving

i.s adjourned.
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