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PROCEEDINGS

CHAIRMAN FARMAKIDES: Good morning, ladies and
gentlemen. It is now 10:00 o'clock and the hearing will be
in order.

This is the first day of the evidentiary session
in the matter of the application of Kerr-McGee Corporation to
amend its source material license so as to authorize sub-
surface disposal of certain liquid radiocactive wastes.

The amendment requested would permit the licensee
to utilize deep well disposal of ' raffinate wastes
generated from the solvent extraction uranium purification
process at its Sequoia facility.

The application was filed on May 15, 19872 end
by letter dated September 29, 1972 the Deputy Director of
the Regulatory Staff advised the licensee that its amended
request had been denied.

The licensee then responded with additional
information,

However, the Deputy Director again, by letter
dated March 14, 1973, reaffirmed its denial.

On April 5, 1973 the licensee requested a hearing
pursuant to 20 DFR 2.103. On July 10, 1973 the Atomie
Energy Commission issued a notice of hearing published in the

Federal Register at 28 FR 18921, directing that a hearing

be held to consider this application of the Kerr-McCee




jon

Acw Foderal Repnrtery (ar E

2
22
23

24

50

Corporation.

The notice of hearing directed the Board to
consider and to decide certain issues in this proceeding
which we have articulated earlier and they appear on page 3
of the transcript of the prehearing conference dated 14
August 1973.

On August 14, 1973 this Board held a prehearing
conference in preparation for this evidentiary session.

At this time counsel for the Natural Resources
Defense Fund appeared and argued on behalf of a "Petition
To Require Publication of Proper Notice of Hearing" which had
been filed with the Commission and the Board on Augqust 7,
1973 by the Natural Resources Defansa Fund

Following such argument and in consultation with
the parties the Board issued a prehearing conference order
and notice of extension of time to intervene. This was
published in the Federal Register on August 16, 1973, at
28 FR 22175.

Through this manner the Board gave notice and
permitted an extension of time of thirty days within which
petitions to intervene could he filed,

No petitions to intervene have been received and
we assume that none have bheen filed,

MAecordingly, by memorandum and order of this

Board dated September 21, 1973, we called for the
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evidentiary session to be held commencing today.

I believe that summarizes the actions taken to
date.

I would further note in my preliminary remarks
that in response to the Board's direction the parties have
submitted a joint statement of proposed issues dated
September 21, 1973.

The Board wishes to recognize the responsible
action of the parties in agreeing to this joint statement of
the issues.

Also, in response to a request that we made,

the parties filed on.September 21, 1973, a joint motion for
scheduling which this Boaré hae adopted with some minor
changes.

We have also recsived all the testimony which
the parties filed, so I think we are in the position of
being able to proceed.

Last time we identified the other two members of
the Board. On my richt, Dr. Babcock and on my left Mr.
Kornblith,

I would like to ask the parties now to make their
appearances.,

For the Applicant?

MR. IRVINE: Francis S. Irvine, Attorney, Kerr,

Davie, Irvine, Burbage & Green, Oklahoma City, Oklahoma.
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CHAIRMAN FARMAKIDES: For the Staff?

MR. KINSEY: Roy Kinsey, U.S. Atomic Energy
Commission. And I would also like to identify my co-counsel
Mr. James P. Murray, Chief, Rule-Making and Enforcement
Council, U.S. Atomic Energy Commission.

CHAIRMAN FARMAKIDES: Thank you very much.

We are prepared to proceed.

I think the procedure that we had discussed was
that the Applicant, as stated in the Joint motion for
scheduling which we agreed to adopt, would put on its case
first.

We will proceed with the Staff after the Applicant
has completed and rests.

We would hope that the examination by bolh parilies
would make the record. If not, the Board is prepared to ask
certain questions and we would hope that you would ask
questions of the Applicant following the Applicant's direct
case, but we would like to be certain that the witnesses
of the Applicant hopefully will be made available to the
Board if there are any further questions the Board should
have after the Staff has made its case.

MR. IRVINE: Mr. Farmakides, if I might, we have
one small problem here. Dr. Sternhagen, whose testimony has
been submitted in here, is, as you can see, a medical doctor

and has some cancer patients in New Mexico. We are going to
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put his testimony on second in our presentation.

We would apprecaite it if any questions that need
to be directed to Dr. Sternhagen by the Board could be done
today, if possible, so that if at all possible he could go
back tonight because he has difficulty having a replacement
for himself in New Mexico.

CHAIRMAN FARMAKIDES: Yes. I think that would be
something the Board would permit.

Any questions we might have, we will ask your
panel, if you have one, and we really don't care who answers
them, so long as the Applicant answers.

Let's proceed that way.

T also wunderstand you all to agree to the fact
that we would go ahead and accept the written testimony.

You might summarize, if you will, but really it is the
interrogation of the witnesses supporting that testimony
that will be the main course of business today and tomorrow.

Is that correct, Mr. Irvine.

MR. IRVINE: Yes, sir.

Not knowing exactly how the Board intended to
proceed, we had intended, I might say, to introduce the
witnesses and introduce their written testimony and let them
adopt it and then whatever questions we need or that the
Board has or in the way of cross-examination can be asked.

We have tried to present in our written testimony
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! as complete information as we possibly could.
2 CHAIRMAN FARMAKIDPES: Mr. Kinsey, I assume this
3 is satisfactory with you.
‘ 4 MR. KINSEY: That's correct, sir.
s MR. IRVINE: May we ask one other question?
& Will we be permitted redirect examination?
4 CHAIRMAN FARMAKIDES: Yes. We really want to
8

develop all the facts, sir, and we want your case to be

‘}
9; completely in the record as is the Staff's case.
'O] It might be to your advantage -- and I think we
"ﬁ did discuss this over the phone -- to go ahead and put on a
‘2% panel of all of your-witnesses. Perhaps this might be one
. '3. easy way whereby we can just direct gquestions tc the panel.
14 Whoever on that panel can best answer that question proceeding
‘5| to do so, sir.
‘6{ MR. IRVINE: All right, sir,
‘7f CHAIRMAN FARMAKIDES: 1Is this all right with the

18 staff?

i
i
'9L MR. KINSEY: The Staff had intended to use a

[1
|
| three- or four-man panel.
|
21 CHAIRMAN FARMAKIDES: So ycu are going to do the
?
. 22| same thing anyway?
23 MR. KINSEY: Yes, sir.
24 CHAIFMAN FARMAKIDES: Let's both sides do it. It
Ace-Federal Reporters, inc i:
25 |

will be more convenient, I would assume, unless there are
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any specific questions that have to be directed to a

particular person. Then we will indicate that Mr. So-and-So
should answer the question. Otherwise the questions
will be directed to the panel.

MR. IRVINE: Very good, sir.

For the purposes of convenience may we just have
them introduce their written testimony one at a time and
present the panel all at one time for any examination we need?

CHAIRMAN FARMAKIDES: Any way you want tc do it.

MR. IRVINE: It doesn't make any difference to us.

CHAIRMAN FARMAKIDES: The easiest way from my point
of view is for both sides to indicate they have no objection
to Lhe inlroduction of the testimony, with the credibility
of the witnesses. You can stipulate that the testimony is
what it purports to be and from that point on we can mov~
ahead.

We dc not have to worry about formalities. I
do not believe there are any formalities in this case and
that we can get down to the issues quickly.

If the two sides can agree to this, please let
me know and you can both enter a joint stipulation.

MR, KINSEY: Yes, Mr. Chairman. |

We would have one objection to the testimony of
Mr. Shelly. Specifically the attachment.

CHAIRMAN FARMAKIDES: 1In other words, you have no




objection to the other testimony.

MR. KINSEY: That's correct, sir.

CHAIRMAN FARMAKIDES: And you would --

MR. KINSEY: The Staff would be more than willing
to stipulate as to authenticity.

CHAIRMAN FARMAKIDES: And it may be received into
evidence?

MR. KINSEY: That's correct.

Specifically I am referring to the attachment

entitled the Applicant's Environmental Report.

CHAIRMAN FARMAKIDES: Do you have any objection,

Mr. Irvine, to any testimony submitted by the Staff?

:"ARO IR'V'I::E . NO I si L.

CHAIRMAN FARMAKIDES: So you would have no

‘5: nroblem seeing it received into evidence?
“"i; MR. IRVINE: No, sir.
‘7u CHAIRMAN FARMAKIDES: Both of you will have to be
‘aii sure you identify all of your testimony properly so that you
19 can refer to it later. You might want to identify each of
20 the written testimony separately.
21 Let's go off the record for two or three minutes.
|
. 22, (Discussion off the record.)
23 CHAIRMAN FARMAKIDES: Let's go back on the record.
AquhdlqnnuL::i MR. IRVINE: Ifthe Board please, we would like to
25

have the May 10, 1972 application attachments =-- will they be
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a part of the record automatically or do we need to
introduce those at this time?

CHAIRMAN FARMAKIDES: The record is made by you.

MR. IRVINE: We would like to have the May 10, 1972
application and attachments made a part of the record, the
information that was submitted on November 20, 1972 at the
meeting that has been referred to here -~

CHAIRMAN FARMAKIDES: How do you identify that,
sir? How would you identify it? I don't know what informa-
tion you are talking about.

MR. IRVINE: The geological documents and
information, the infermation submitted by Mr., Cruy and
asgociates.

CHAIRMAN FARMAKIDES: What is the title of that
document?

Incidentally, all exhibits have to be in three
copies. These are the rules. The reason being that we have
to have copies to put in the puélic proceedings branch, copies|
for the Appeal Board and copies for ourselves. So if you
don't have copies of these things, how can you file them as
exhibits?

MR. IRVINE: They have already been entered.
Copies have been furnished.

CHATIRMAN FARMAKIDES: Entered where? Not in this

record.,
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MR. IRVINE: Copies have been furnished to the
Board and I had thought that that was sufficient. We did not
bring any extra copies with us.

CHAIRMAN FARMAKIDES: I think the rules are very
clear. It is not copies of the Board that I am concerned
with, it is the official copies for the public record. The
public record is, of course, the public proceedings branch
here. They are the ones who keep the public record, at 1717
H Street. They have to have a copy.

Also, we have to have a second copy which goes,

then, up to the Appeal Board for its consideration if there

is any appeal. "
MR, IVINE: I am sure -- I fgoel certain that the
copies have been filed with the public document room. :

CHAIRMAN FARMAKIDES: Sir, I will take your word
as counsel for the Applicant that this in fact has been done
and I assume that you will do it if it has not been done.

MR. IRVINE: Yes, sir, we will,

CHAIRMAN FARMAKIDES: And you will check that,
please?

MR. IRVINE: Yes, we will check that and find out.

May we then have permission to, at the conclusion
of this hearing, leave the record open long enough for us to
submit the extra copy that may be necessary for filing here?

CHAIRMAN FARMAKIDES: I assume that you are going
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to comply with the rules of the Commission and those rules
call for three copies. I assume, then, that if you have not
yet submitted those three copies to the right people that you
will do so.

MR. IRVINE: Yes, sir.

CHAIPMAN FARMAKIDES: What we might do is after
this session is over perhaps we can get together informally
and discuss a little bit further how this should be done.
This is an extremely important aspect of this hearing.

Let's not use up any more time at this moment.
You will be certain that this information is in the public
record? .

MR, TRVTNF: T w{11, siy.

CHAIRMAN FARMAKIDES: What is it that you want to
now identify for the record?

MR. IRVINE: The application and attachments
dated May 10, 1972.

CHAIRMAN FARMAKIDES: 1Is there any problem with
the Staff on that?

(No response.)

We will receive into the record as part of your
direct case the application and the attachments to the
application.

MR. IRVINE: And the geological and engineering

information submitted at the meeting with the Atomic Energy
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sir.

60

You have to be more specific,

If you want to make that your Exhibit Number 1 and then

you take care of furnishing all that material as your Exhibit

| .

MR, IRVINE: Yes.

CHAIRMAN FARMAKIDES:
MR. IRVINE: Yes, sir.
CHAIRMAN FARMAKIDES:
Exhibit Number 1?
MR. KINSEY: There is
CHAIRMAN FARMAKIDES:
(Siscussicn off the

CHAIRMAN FARMAKIDES:

(Recess.)

CHAIRMAN FARMAKIDES:

-- I am prepared to do thet.
We will do that.

Is there any objection to

no objection, sir.

Off the record.

———
Aol we )

Let's take a short recess,

During this recess we had a

little conversation with the parties and the attorneys

thought that much of the evidence has already been identified,.

It is just a question of getting

it into the record properly.

Mr. Irvine, will you proceed?

MR. IRVEINE: For Appl

icant's Exhibit Number 1,

the original application and attachments there:o being

Exhibits A through I.
CHAIRMAN FARMAKIDES:

attachments A through I.

Applicant's Exhibit 1, with
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MR. IRVINE: Yes.

CHAIRMAN FARMAKIDES: And the attachments are the
attachments to the applications?

MR. IRVINE: Yes, sir, and referenced in the
application.

CHAIRMAN FARMAKIDES: Are there any objections
to this being received into evidence?

MR. KINSEY: No objection.

CHAIRMAN FARMAKIDES: It will be so received.

(The docupants referred to were marked
Applicant's Exhibit Number 1A through

- 11 for identification, and were
reccived into cvidense.)

MR. IRVINE: Exhibit Numher 2 consisting of
several parts, Part A being a regional structure map,
southeast (ore area, a regional or a structure map on the
top of the arbuckle.

CHAIRMAN FARMAKIDES: That is actually 2A and 28B.
2C, diagrammatic cross-section showing relationship == I am
sorry, may we back off one time?

2C will be five overlays to accompany 2B,

CHAIPMAN FARMAKIDES: And these five overlays, are
they identified separately?

MR. IRVINE: Yes, representing layers 1 through 5

of the Sve layers which the'Gruy testimony has indicated.
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CHAIRMAN FARMAKIDES: There is one overlay for
each layer?

MR. IRVINE: Right.

CHAIRMAN FARMAKIDES: And each is identified with
its corresponding layer?

MR. IRVINE: Yes, sir.

Exhibit 2D is a diagrammatic cross-section showing
relationship of Morrow limestone to ground surface.

Exhibit 2E, diagrammatic cross-section showing
relationship of Spiro sandstone to ground surface.

Exhibit 2F, copy of publication by H. J. Gruy &
Associates, Inc., entitled Transient Pressure Analysis.

CHAIPMAN PARMARIDES: What is the date on that,
sir?

MR. IRVINE: I am sorry, +ir, it does not bear a
date. It was introduced on November 20, 1972, or itwas
prepared on November 20, 1972,

DR, BABCOCK: I notice a number of documents that
you and others have furnished don't bear any dates at all.
Could I make a request that these get a date?

CHAIRMAN FARMAKIDES: I would be most appreciative

The problem, of course, is keeping all this
material separate and distinct so we can identify it easily
and the date is the easiest way of identifying a document.

If you put it on the document, please put it in the upper
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right-hand corner. It is very helpful if all the dates are
at one place so we can find the dates quickly.

MR. IRVINE: This brochure is not a special study.
It is a brochure of services offered by the Gruy Associates.
May we date it November 20, 1972?

CHAIRMAN FARMAKIDES: All right. Fine.

MR. IRVINE: Exhibit 2 G, another brochure
prepared by Gruy & Associates dated November 20, 1972
entitled Reservoir Analysis By Numerical Simulation Models.

Exhibit 2H is an abstract prepared by John 8.
Rogers and others, Application of Numeric Simulation to
a Multi-Zone Waste Storage Problem, with an attached letter
from the Soclety of retroleum engineers dated September 22,
1972,

Exhibit 2I, a paper presented to the American
Institute of Mining, Metallurgical and Petroleum Engineers
on September 28, 1969, entitled Simultaneous Solution of
Multi-Phase Reservoir Flow Equaéiona.

CHAIRMAN FARMAKIDES: Is that all of Exhibit 2,

MR, IRVINE: All of Exhibit 2, yes, sir.
CHAIRMAN FARMAKIDES: Any objection?

MR. KINSEY: No objection.

CHAIRMAN FARMAKIDES: It will be so marked and

received into evidence as so identified,.
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| (The documents referred to were marked
2 Applicant's Exhibits 2A through 2I
3 for identification and were
. 4 received into evidence.)
, 5 MR. IRVINE: And pursuant to our conversation, we

6 will furnish the requisite copies of these documents for filing.
7 Exhibit Number 3 consists of the written testimony
8! and qualifications of the following: 3A, Dr. Phillip A.

e 9 Chenoweth; 3B, H. J. Gruy; 3C, Dr. van Poollen; 3D,

0 Dr. Charles J. Sternhagen. William C. Shelley.

“: CHAIRMAN FARMAKIDES: That is Applicant's Exhibit
l)“ 3E? -
. 1J;f MR, TRVINF: Yes, sir.
IAI That is all of Exhibit 3.
15 I might state for the record that copies =~

\6: three copies have been furnished to Mr. Karas, the Chief of
17 the Public Proceedings Staff, copies were supplied to the
' 18 } Atomic Safety and Licensing Appeal Board and copies were
furnished to the Board and to the members of the Atomic

!
|
|
1
20! Energy Commission.

2 CHAIRMAN FARMAKIDES: Are there any objections
. 22, to marking Applicant's Exhibit 3A through E?
23 MR. KINSEY: There is no objection to the marking

24 of any of these as exhibits,

25& CHAIRMAN PARMAKIDES: You do have an objection to =
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MR. KINSEY: We would have an objection to a
portion of Exhibit 3E, the testimony of Mr. Shelley.

CHAIRMAN FARMAKIDES: Then let's hold 3E out for
the moment. We will discuss this later when we get to that
point.

We will receive into evidence Applicant's Exhibits
3A through 3D,

(The documents referred to were
marked Applicant's Exhibits 3A
through 3D for identification and
were received into evidence.)

CHAIRMAN FARMAKIDES: Are there any other
exhibits that the Applicant is going to be ottering?

MK. IRVINE: No, sir.

CHAIRMAN FARMAKIDES: Would the Staff like at
this point to proffer all of its evidence?

MR. KINSEY: We can at this time.

CHATRMAN FARMAKIDES: Why don't we do it and we
will have it all at one place in the record. It will be
convenient that way.

MR. KINSEY: Staff's Exhibit A would consist of
the testimony and attached statement of qualifications of
Mr. Donald A. Nussbauer.

Staff Exhibit B would consist of the testimony and

attached statement of qualifications of Dr. Donald L. Warner,
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Staff Exhibit C would consist of the testimony and
attached statement of qualificaticons of Mr. John B. Robertson.
Staff Exhibit D would consist of the statement of
qualifications of Mr. George D. DeBuchananne.
That composes the Staff's list of exhibits,
I alro would refer to my letter to the Board of
October 5, 1972 enclosing copies of the testimony and
indicating that copies have been furnished to Mr. Karas in thT
public proceedings branch and the Atomic Safety and Licensing
Appeal Board.
CHAIRMAN FARMAKIDES: Thank you, Mr. Kinsey.
Any objections to the proffer of the Staff?
MR, IRVINE: No, siz.
CHAIRMAN FARMAKIDES: They will be so identified
and received in evidence as identified.
(The documents referred to were marked
Staff Exhibits A through D for
identification and were received
into evidence,)
MR, IRVINE: 1If the Commission please, then

we would ==

CHAIPMAN FARMAKIDES: We are not the Commission.

We are the Board.

MR. IRVINE: Excuse me. Do you object to the

promotion?
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Then, based upon our previous discussion, I would

offer these exhibits and we will do so with the gentlemen
who have prepared them.

I will call Dr. Chenoweth.
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Whereupon,
PHILIP CHENOWETH

was called as a witness on behalf of the Applicant and,
having been first duly sworn, was examined and testified as
follows:

DIRECT EXAMINATION
BY MR. IRVINE:
Would you state your name, please?
Philiy Chenoweth,

Where do you reside, sir?

> O > ©

Tulsa, Oklahoma,

Q I hand you. this document and ask if you can

fdentify that?

N This is a list of my gualifications as a geologist,

Q Which has been submitted as a portion of Exhibit
No. 3?

A Yes.

Q Do you adopt this as your testimony in connection

with your qualifications?
A I do.
Q I hand you tli. document and the various attachments
listed in here,
Do these need to be identified?
CHAIRMAN FARMAKIDES: What document are you handing

to him?
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1 MR, IRVINE: His prepared testimony with the maps
2!l and overlays that he has accompanying them.

3 CHAIRMAN FARMAKIDES: Are they attached to your

4| testimony?

5 MR. IRVINE: They came all in this package.

i g CHAIRMAN FARMAKIDES: I know but are they physically
7! attached to your testimony?

£l MR, IRVINE: They are not.

9 CHAIRMAN FARMAKIDES: I think you had better

10! identify them individuallyso that we will know exactly what

11| his testimony consists of.
l?" BY MR, IRVINE:

. 13 (a) I hand youn thie and as¥ {f you can identify this

14 document,

| \5? A This is my written testimony.

| lb“ Q Do you adopt that as your testimony in this case?
i 17% A I do.

; \.i Q I hand you what has been marked Exhibit C-A to

19 your testimony and ask if you can identify this for us.
20 1y This is a geological highway map of the mid-
2!“ continent region.
. 22 Q And 1 hand you what has been marked as Exhibit C-B

23| to your testimony and ask if you can identify that,.

24 A This is the structure map on top of the viola

25” formation in the Webber's Falls area.
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Q 1 hand you what has been marked Exhibit C-C to
your testimony and ask if you can identify that for us.

A This is the structure map on the top of the
Arbuckle group in the same Webber's Falls area.

Q I hand you what has been marked Exhibit C-D to
your testimony and ask if you can identify that.

A This is a topographic map of the Webber's Falls
area.

Q 1 hand you what has been marked Exhibit C-E to your
testimony and ask if you can identify that.

A This is a structural cross section of the Webber's
Falls area. -

e I hand you what has heen marked Exhibit C-F and
aks if you can identify that,

A C-F is a film overlay of the photogeoclogic inter-
pretation in the same arca.

Q Exhibit C-G to your testimony is physically

attached to your testimony, isn't it?

A I believe it ir.

Q And what is that, please?

A This is a tectonic map of the mid-continent region.
Q 1 hand you what has been marked Exhibit C-H to

your testimony and ask if you can identify that.
A This is an interpretive sample log of the Kerr-

McGee waste disposal.
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Q Do you adopt all the exhibits and the testimony
as your testimony in this case?

A I do.

MR. IRVINE: I have no further testimony from
this witness.

CHAIRMAN FARMAKIDES: Could you kindly ask the
witness to summarize his testimony? Since we obviously have
some spectators here, it might be better at this point for
the record to have a very short summary.

BY MR. IRVINE:

Q Dr. Chenoweth, would you please give us a short
summary of the testimony you have presented here?

A I have made a geologic study of the area around
the Kerr-McGee well which I identified as the Webber's Falls
area, for a nearby town. This consists of a copy of United
States Geological Survey topographic maps, subsurface
structure maps which I prepared, a cross section which
illustrates the subzurface structure and a narrative descrip-

tion of the geologic conditions in that area.

Q Could you summarize your findings in this matter,
please?
A I have found that the well is located in a fault

block, that is to say, a block bounded on four sides by
structural displacements which we call faults., Two of those

are obvious on the surface. The other two are located as a
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ty 5
1 result of deductive reasoning and certain surface features.
2 1 also studied the rocks penetrated by the Kerr-
. 3! McGee well and identified them on this interpretive sample
4! log. They consist for the most part of interbedded sands,
5!l shales, silt, stones, limestone and dolomite.
‘“ The bottom of the well is in igneous rock, probably
7| granite. I was also able to identify the Arbuckle group
8| of formations which is the lowest of the sedimentary rocks
9! in the well, which consists almost entirely of dolomite,
10| generally impervious and nonporous but in a few intervals
"i somewha* porous.
‘?? Generally speaking, the Arbuckle and all of the
. ‘3:; rocks in this well ave impervious, or appear to be sc in
'4. microscopic examination, with the exception of the few layers
15 I mentioned.
“H CHAIRMAN FARMAKIDES: Thank you very much,
17 Does the Staff have cross?
| MR. KINSEY: Yes, Mr, Chairman.
19 At this time I would like to request permission
20 to use Mr. Donald Warner for purposes of technical interro-
21| gation of this witness. I think it would expedite the
. 22| proceeding considerably.
a3 CHAIRMAN FARMAKIDES: Mr. Irvine, do you have any
objection?

Ace-boderal Raparten, I |
25 MR. IRVINE: No, sir, we have no objection,
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CH: IRMAN FPARMAKIDES: I take it that Dr. Warner
is expert in this area, at least more so than a lawyer?

MR. KINSEY: I believe you may say he is an
expert. As you indicated, his statement of qualifications
is already marked as an exhibit.

CHAIRMAN FARMAKIDES: We have used this proceeding
in the past and it has implemented the proceedings so I do
think it will be a contribution,

Dr. Warner?

DR. WARNER: The only question I would ask
before I begin, you did mention earlier that you had the
intent of presenting your =-- the experts as a panel for
interrogation. The ouly guestivn 1 would ask is whotllicr you
intend to proceed with that or whether you prefer to have
me cross-examine Dr., Chenoweth now.

CHAIRMAN FARMAKIDES: That was a suggestion that
I made. It is Mr. Irvine's case., He can make it his own
way. I have no problem with proceeding the way we are
proceeding now.

Let's go ahead and proceed individually.

MR, IRVINE: Mz, Chairman, before he starts, we
have no objection to the panel procedure, whichever would
facilitate the matter or make it easiest for the Board to
obtain the information that they need.

1 introduced Dr. Chenoweth simply because of the




ty 7

XXXXxxx 6

Ace Federal Reporters, (nc

74

problem of identifying the various documents that had to be
identified.
CHAIRMAN FARMAKIDES. We will proceed this way.
This might also make it easier for the medical doctor to
return today.
CROSS~EXAMINATION
BY DR. WARNER:

Q Dr. Chenoweth, in Exhibits C-B and C-C of your
testimony, the various faults in the vicinity of the Kerr-
McGee well are represented in different ways; that is, some
ome them are represented by solid lines where others are
represented by dashed- lines, the dashes being black in various
Casen.

Would you explain the difference between those
shown by solid lines and those shown by dashed lines?

r Well, this is a common way of representing faults
on the surface maps of this kind, Generally speaking, the
solid lines ropresent a fault which is clearly located in that
position. A dashed line is one where the position may
vary within a few feet or miles. It is a matter of location.

Q Isn't it true that such faults on a legend of a
map of this type == that there is commonly a differentiation
made in that the faults shown by solid lines ar. the ones
which are visible on the surface as you previously described

and have been shown to be there by wells which are closely
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enough spaced to in fact locate the fault without much question}

whereas in the case of the dashed -- faults represented by
dashed lines, as you, yourself, described they have been
placed there on the basis of deductive reasoning and not
necessarily on the basis of a specific bit of geologic evi-

dence which would show that that is a unigue location for

the fault?
A The question is: 1Is it customary to show it on
a legend?
Q Well, nc. My question was: Isn't the difference

that the faults shown by solid lines =-- there is sufficient
evidence to indicate that they in fact are there, whatever
evidence that is, whercas thu dached lines indicate »

fault located by inference or deduction?

A Yes.

Q In page 14 of your testimony you discussed the
reasons for the possible existence of the so-called south
fault. Among the reasons you cite the fact that the location
coincides precisely with the barrier distance determined by

Gruy and Associates,

!

I1f 1 correctly understand the Gruy report =-- and
it is possible that I don't because of the briefness of the
report -~ they did not actually locate this feature at all

and only determined that it must be further than 29,000 feet

! away from the Kerr-McGee well. So in fact it doesn't

-
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1 coincide precisely with any distance determined by Gruy but
2| simply lies beyond this 29,500 foot point.

3 A Well, I have qualified that by saying almost

4|| precisely.

5 Q Well, in fact the fault could be some distance

6/l beyond the 29,500 foot point. This is only a minimum distance;
71 is that not correct?
8 A It couldn't be very far because the other supporting
’} evidence, the topographic evidence, for example, suggests

10

that it is located at about that position.

n Q Well, I am only referring to the Gruy report and

"ﬁ your comment that it eoincided precisely with their location,
. !JL‘! when their location isn't precise at all. 1In cthor words,
'4M they only set a minimum distance for this location and you
'5 then locate it on the basis of topographic features; would
“W that be correct?

17 A That is right,

18 Q Aside from the topographic features that you

19| mentioned, it could be located some distance beyond the

20 29,500 feet or might in fact not exist at all?

2 A It might. However, all the cases I can find are
. 22| that this fault is indeed present. This is a matter of

23| interpretation.

24 (5} This is essentially what I am trying to establish,

A»Mdhumn.m',
25, it is an interpretive feature rather than one that has been
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precisely located in any way. Aside from the topographic
feature that you mentioned =--

Well, okay.

MR. MURRAY: Excuse me, did you want to add anytuing
Dr. Chenoweth?

THE WITNESS: No,

MR. MURRAY: Excuse me,




cr2802 ! BY DR. WARNER:

#4 dhl

Qo With reference to the Webber's Falls fault on Page
315, this fault, at least as I understand it, is located in

4| essentially the same way as the so-called south fault, except
SNthat in this case, the barrier distance determined by the

| 6| Gruy study was rather precise.

7 However, if I again understand correctly, aside from

| ilthe topographic features that you mentioned by which you deter=-
! 9 'mined the position location of this fault, it could occur

i
‘otanywhero between the Kerr-McGee well, and I believe the

1| Bennett .Wilson well, which is to the north.

. 13 at least probably that thorc may be a fault somevwhere hetween

|

14 those two points and doesn't necessarily have to lie at this

I
i
' 12 In other words, the only necessary structurally, or
i
I 15 location which you rhow on your map.

|

|

16 A Nevertheless, that is the most likely place for it
17 to be.
18 0 Based on the subsurface study, plus these topographic

}

' "ﬁfoaturol which you find.

703 However, in fact, there might be several small
?‘jlaultl which could accommodate structural interpretation as well

. ”iiu the one fault which you do show on your map.

' 73f In other words, the main reason, the main geologic

l

|

|

|

;

i
7‘gronlon for putting this fault there is the fact that it's
Ace-Foderal Reporters Inc

35id£tticu1t to accommodate the change in elevation without having
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V|l soma kind of a discontinuity in the fault.

A Yes.

3 Q On Pages 18 and 19, you state that extensive

4| geologic analysis fails to reveal the presence of many faults
5! other than the four shown in the structural map. This compares
6/|with this analysis on your overlay =-

7 CHAIRMAN FARMAKIDES: Where is that stated?

8 DR. WARNER: At the very top of Page 19. This is

9 | with reference to the potential for other faults in this area.
10 BY DR. WARNER:

1y [} I would like to ask a question here with regard to
!2Ethis structural map. It seemed to me that in looking at that,
13, you had adled & new inferred fault that curves away from the
14 Carlyle School fault here, one that hasn't occurred on the

15  previous structural maps. It's south of the Kerr-McGee well.
lbi MR. KORNBLITH: Excuse me, Mr. Warner, which of the

17 maps are you referring to?

183 DR. WARNER: Well, either one. Exhibit CB would be
i9ﬁ fine.

I

i
20 CHAIRMAN FAIMAKIDES: Let's be clear about that. Th4t

21‘13 Applicant's Exhibit. 3 CB.
22: BY DR. WARNER:

23 o You show a fault branching off to the West from the
24: Carylyle School fault there, a dash showing that's inferred by

Inc¢

25ﬁ you, and this hasn't occurred, I don't believe, on the other
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1 || structural maps prior to yours.

2 A That's correct.

3 Q In other words, you did find another fault in that

4| area, or inferred another fault in that area.

5 Taking the overlay to your map and placing it on the
6!lover the structure geologic map, it's apparent that from
7|photogeologic analysis, a number of additional faults are

8 | shown between the Carlyle fault and the Marvel City fault,

9!|some of them indicated as probably -- as inferred, while others

lo'are gqualified as being more definite in their location.
f
llk The point being that there are a number of smaller

|
ll

lzﬁfaults in this area. .

]

3 MR. MURRAY: Will the record show, if we may, that

14 the witness is nodding and agreeing with Dr. Warner.

15 CHAIRMAN FARMAKIDES: Did you agree?

16 | THE WITNESS: There are a number of faults shown
17 joutside the area of interest.

18 BY DR. WARNER:

I
l?% Q First of all, I was pointing out this one additional
20 | fault that you had located there, Dr. Chenoweth. I was secondly
21l referring to the fact that there are a number of additional faul

22 ! shown on your overlay between those two faults that I mentioned.

23 Based on this type of evidence, would it not secem

24:10gica1 and in fact probable that in an area where two faults

Ace Fedaral Reparters. Inc ¢T

2shintersected such as the Carlyle School fault and the Webber's
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1 || Falls fault that one might expect to find additional and perhaps
2/lsmaller faults, sets of joints, as a result of this structural

3/deformation.

4 A It is possible, not necessarily so. Furthermore, setp
5*0! joints I doubt would be related. Joints are not the same as

6| faults,

7 o Well, isn't it true that commonly in mapping -- doing

|
‘!qeoloqical mapping in an area where the rock exposures are very

9! good and where you find relatively major faults such as the ones

jo! that are named here, that you also find numerous smaller featurep

‘,yhaving the same direction as the major features, but being smallpr

,gqin displacement or perhaps having no displacement, in which case)
|3Zthey would be joints, tractures, and smail faults, accompanyiny
'4uthe larger faults.

15 A Yes, that is gencrally true.

léﬁ o) In Pagce 19 also, you state that the faults in the

!

|7 area are normal faults of the kind regarded as being responsible
' |
1g for trapping of oil and gas. 1Isn't it also true that these

|9ﬂ£au1ts are well known as locations for seeps of oil and gas,
i

21 //in which high ground water well yields can be found, these facts

all indicating that such features can be conduits as well as

N

2

23 barriers in different circumstances?

|
1

inc .'

zsﬁizing fluids in areas of metamorphic or igneous rocks. This doep

|
gohfor paths of mineralizing slushes in mining districts, and as at#al

,‘! A It's certainly true that faults are avenues of mineraj}-
|
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1 {lnot qualify as that. It's also true that in shallow layers,
2l shallow depths, ground waters find their way along faults.
3 But at dep ths of this kind, the kind we are talking

4/ about here, it's much more common to find that faults are

5| traps.

6 DR. BABCOCK: What depths are you talking about?

7 THE WITNESS: This is on the order of 3,000 to 5,000
g feet. The well is 3100.

CHAIRMAN FARMAKIDES: When you say traps, what do

|
|
9

10Lycu mean?
ll% THE WITNESS: A trap is an obstruction on the flow of
|7%f1uid| in the sursurface.

134 CHATRMAN FARMAKTDES: They would act as pockets to
14‘contain -

\5; THE WITNESS: 1In fact, the so-called trap to the oil
lé#il a very common feature. Here is a fault that provides a barri
17:to the movement of oil and gas. When it hits that, instead of
18 rising to the surface, it's trapped in a pocket.

19 BY DR. WARNER:

20! Q Dr. Chenoweth, are you familiar with the text, The

21 | Book Geology of Petroleum, by A. I. Levorson, published by the

22  Freeman Corporation?

23 A, Yes, I am,

24 o I would like to quote to you from Levorson's text in

H

Ace Federal Reporters Inc

25 which it says that "secepages of oil and gas are often associated

|
|
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dhé }|[with fallout crops. Thus, faults are commonly thought of as
2{lvertical channels permitting migration between reservoirs and

3to the surface. Many faults form the boundary plane of a pool

of oil or gas. This may be due to the fact that the fault is

5/ tighly sealed and holds the petroleum from further migration

6| or probably is more commonly due to higher fluid potentials

7 lwithin the channels and updip across the fault, which acts as

8 an added barrier to the updip movement of petroleum."

9 Thus Levorson is stating that possibly, there are

‘O!CIOQI where faults in fact are impermeable, in themselves

I
1 preventing the upward migration of petroleum, but perhaps are

12| more commonly caused ==~ the oil accumulations are more commonly

|
|

. 13, caused by a set of circumstances, including the dewnward
14 potential of -- fluid potential, which prevents the petroleum
15 migration.

‘GP In other words, it isn't the fault alone that is most

17‘commonly acting as the barrier to fluid movement, according to

‘Uﬁnevorlon.

]
19“ MR. IRVINE: Mr. Chairman, I think that we should
20|
|

21| testifying at this time,

‘l' 22

?3ﬁyou: question, sir. If you want him to -~ when you restate your

raise an objection at this point. I think the interrogator is

CHATIRMAN FARMAKIDES: I would think you should restatp

l )

24Qquention if you want him to compare his opinion, or give you his

Are Federal Reportery inc fl
|

1

?5V0pinion as to that statement, fine, but you are really testifyinp,
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1lland you are really interpreting that, so I am not quite sure

2 lwhat you are asking for.

3 DR. WARNER: I'm asking for his opinion of Levorson's
4/ statement. Dr. Chenoweth has expressed his opinion ==

5 CHAIRMAN FARMAKIDES: identify that statement and ask

6! for his opinion.

71 DR. WARNER: All right.
1
8 BY DR. WARNER:
{
!
9 Q With regard to the previous statement that I have

|oljult read, Dr. Chenoweth, would you care to comment oOn that in

I
|
11| comparison with your earlier statement with regard to the capaci

l2Qof fault for acting as petroleum traps.
!

13 MR. TRVINE: Mr. Chajrman, may the statament be
|4’handed to the witness so that he might have a chancé to 1ook
15 at it?

lbu CHAIRMAN FARMAKIDES: Yes.,

17 (Document ha