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United States Department of the Interior

MINERALS MANAGEMENT SERVICE
SOUTIt CENTRAL REGION
505 MARQUETTE AVENUE, N.W., SUITE R15
ALBUQUERQUE, NEW MEXICO 87102

IN REPLY
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Dear Mr. Pearce:

This jurisdictional agency concurs in the recommendation of the State of
New Mexico, Case No. 7608, Order No. R-7047, dated August 9, 1982, that
the Basin Dakota formation underlying the described lands in subject
order in San Juan County, New Mexico, be designated as a Section 107
tight formation. .

It is requested that tnis concurrence be included with the recommendation
submitted to the Federal Energy Regulatory Commission.

Sincerely yours,

Gene F.-,,Daniei
Deputy Minerals Manager
0i1 and Gas
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OIL CONSERVATION DIVISION
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SANTA FE, NEW MEXICO 87501
15051 627-2434

BRUCE KING Augast 24, 1982 POST OFFICE BOX 2086
GOVERNOR - , , : :

Mr. Howard Kilchrist ‘
Federal Energy Regulatory Commission
Department of Energy

825 North Capitol Street, N.E.
Washington, D. C. 20426

Re: Tight Formation Designation
on the Application of
Tenneca 0il Company,

Case 7608, OCD Orderx -..=-7047

Dear Mr. Kilchrist:

Enclosed please find twc copies of the Recommendation I
and exhibits of the New Mcxicc Cil Conservation Division -
for designation of certain -portions of the Basin-Dakota

formation in San Juan County, New Mexico, as a tight

formation,
Sincerely,
p /p;z/ W
W. PERRY .RCE
General Counsel
WPP/dr

enc.




UNITED

NGPA SECTICN 107 TIGHT
FORMATION RECOMMENDATION

STATE OF NEW MEXICO OIL

CONSERVATION DIVISION OF
THE ENERGY AND MINERALS

DEPARTMENT .

RECOMMENDATION FOR TIGHT
FORMATION DESIGNATION UNDER
SECTION 107 OF THE NGPA.

STATES OF AMERICA
BEFORE THE
FEDERAT, RNERGY REGULATORY COMMISSION

Docket lio.

Natural Gas
regulations,

Policy 'Act of 1978

Juan County, New Mexico.

After notice and

Tenneco 0il Company,

which 1is described in

reference, be designated

Service, attached hereto

of the FERC

Tenneco ©0il Company,

Policy Act,
and the Special Rules and Procedures
Formation Designations under Section
of
petitioned the 0il Conservation Division
designation of a portion of the Basin-Dakota formation in San

the 0il Conservation Division hereby
recommends that that portion of the Basin-Dakota formation

Division Order No. R-7047) attached hereto and incorporated by

pursuant to Section 107 of the
18 CFR §271.703 of the FERC
for Tigiht
107 of the Natural Gas
Conservation Division,
for tight formation

N

the 0il

Hearing on the application of

Exhibit A (being O0il Conservation

a tight formation. Additionally, the

0il Conservation Division, submits herewith Exhibits B, a copy
of the exhibits presented to the Division, and C, a copy of a
letter evidencing the concurrence of the Minerals Management

and incorporated herein by reference,

which are supporting data required under 18 CFR §271.703(c) (3)
, regulations \
ratification of this recommendation, respectively.

and Minerals Management Service

Respectfully submitted,

o P ] )

Attorney for the

0il Conservation Division




COUNTY OF SANTA FE )

VERIFICATION

STATE OF NEW MEXICO)
)ss,

W. PERRY PEARCE, being £first duly sworn, on oath,
states that he is an attorney for the 0il Conservation
Division of the Energy and Minerals Department of the State
of “New Mexico; that he has executed the foregoing document
witiiy full power and authority to do so; and that the matters
and facts set forth therein are true to the best of his

-information, knowledge and belief.

« L
Subscribed and sworn to before me, this Y day of
August, 1982.

'
-~

Boie Lkt

NOTARY PUBLIC

CERTIFICATE OF SERVICE

¢
I hereby certify that I have this day served a copy of
the foregoing Recommendation on Tenneco ©0il Company in
accordance with the requirements of Section 1.17 of the Rules
of Practice and Procedure.

[/
Dated this .Zg day of August, 1938z.
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11
12
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) KELLAHIN & KELLAHIN
Santa Fe, New 'uexico 87501




10

11
12
13
14
15
16

17

18

19

I NDEX

ROBERT J. GIBB
Direct Examination by Mr. Kellahin
Cross Examination by Mr. Stamets
Questions by Mr. Chavez

Questions by Mr. Stogner

EXHIBITS

Tenneco Exhibit ¥, Data

" Tenneco Exhibit L, Window bata

Tenneco Exhibit M, Table

16

17




10

11

18

19

21

22

25

‘of contents and a supplemental summary of engineering data,

MR. STAMETS: The hearing will come to
order, please.

We'll call first this morning Case 7608.

‘MR. PEARCE: That is the application of
Tenneco 0il Company for designation of a tight formation,
San Juan County, New Mexico.

MR. KELLAHIN: If the Examiner please,

e

I'm Tom Kellahin of Santa Fe, New Mexico, appearing on behalf
of the applicant, and I have one witness to be sworn, Mr.

Robert J. Gibb, G~I-B-B.
{(Witness sworn.)

MR. KELLAHIN: Mr. Stametz, Mr. Gibb is
here to testify today on some questions that arose from the
prior hearing.

To answer those questions Mr. Gibb and
Tenneco have prepared certain supplemental exhibits, which
we have marked as Exhibits K, L, and M, which need to be in-
serted into the exhibit books from the prior hearing.

In additicn there is a supplemental table

also to be inserted into the exhibit books.
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- P3hy as a petroleum engineer, responsible for petroleum engin-

ROBERT J. GIBB
being called as a witness and being duly sworn upon his oath,

testified as follows, to-wit:

DIRECT EXAMINATION
BY MR, KELLAHIN:
Q Mr. Gibb, have you previously testified
before the Division as a petroleum engineer?
A No, I have not.
0. Would you identify for Mr. Stamets when and
where you obtained your degree? |

A. i graduated ii m the Pennsvlvania
State University with a Bachelor of Science in pétroleum and
natural gas engineering.

'g Subsequent to your graduation where have
you been employed as a petroleum engineer?

a. In 1973 I went to work for Marathon 0il
Company in Denvér and was responsible‘for their tertiary re-~
covery projects drilling and well .completion in the Illincis
Basin.

" In 1975 I went to work for ‘Tenneco Oil Com-

eering aspects of the San Juan Basin. I have since been made
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et of original exhibits and remove the plat showihg the out-

windows in the area to be designated?

(2}

Petroleum Engineering Supervisor. The San Juan Pasin is still
under ny authority.
Q. Were you present at the previous hearing

of this case hefore the il Consevrvation Divigsion?

A. Yes, I was.

0. Have you prepa.ed certain adcit‘it:’.onal\_Ae”t}fj'r;;,,i%jl
bits, or paused to be prepared certain additional exhibit;;
for this tight sands case?

A Yes, we have. There are three in there,

marked K, L, and M.

Q All righﬁ, sir, would you turn to the pack-
line of the area to be designated as a tight sands area?
A, ' That is Exhibit B in the original exhibits
03 Why don't we use just the one, Mr. Gibb.
To refresh the Examiner's memory, Mr. Gibb

would you identify for us what’'you've described as three

A On the map there is a general highlighted

outline showing the entire application area. Included in the

mately four sections; one of two sections; and one of, I be-
lieve, one section, that we have identified to contain wells

that exhibit anomalous production characteristics related to |
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the wells outside the windows.

0 Was that work done by you or under your
direction and supeivision?

A, Yes, i£ wac.

0 And you're familiar with the exhibits that
you p.sopose to discuss today?

A Yegs, I am.

MR. KELLAHIN: We tender Mr. Gibb as an
expert petroleum engineer.
MR. STAMETS: He 1is considered gqualified.

Q Mr. Gibb, wpuld you refresh the Examiner's
ooy with regéfds to Tehnecoﬁs position concerning thé
three window areas in the tight sands designated‘area?

A In preparing the data for the tight gas
sands area we, as a normal course of action, went through
certain produétion analyses of all wells within the area.

The production characteristics and the estimated ultimate re-
cerries“of the‘wells within the windows seem to be anomalous
high when related'to the wells outside of ﬁhose windowed
areas. We can't explain it using geological data or basic

- bR X &3
Y

engineering datd. We can’t explain the causc for it, that
is. Ail that we can say is that those wells seem to exhibit
different characteristics, different production character-

istics than the wells ouésidg of those windows.

Ly




7
0. Does Tenneco have any position with regardsg
3 to either the inclusion or the exclusion of the windowed area&?
4 A. It is Tenneco's positicn, as I stated,
S that these areas are anomalous. We -~ in that we dan't
6 identify them, we feel that will leave it up to the OCD to
7 determine whether these areas should be included in the ap-
8 plication or excluded.
9 Tenneco would have no objection to the
10 inclusion of those wells in the area.
11 0. all right, sir, let me direct your atten- u
12 tion now to what we have submitted as Tenneco's BExhibit X, ‘
13~ have you generally identify what that material is about, and "1
14 then explain any specifics that you care to. k
15 A Supplementary Exhibit K was prepared in
16 response to some guestions rééised in the earlier hearing.
17 Basically it shows some general production data for all well; ;
18 within the application area. It shows the well, the location)
19 the operator nane, th; date of first production for the
20 wéll, the cumulative production as of 1-1-1982, the 1981
21 total érd&uetion, and the average daily rates dvring 1981,
22 simpiy the total annual rate divided by 365.
23 [0} All right, sir, let's turn now to Exhibit
: 24 L and have you identify that exhibit.
~ . :
25 Y Exhibit L consists of three parts, ExhibiE% ;
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In this exhibit we have gone in and tried
to estimate, using decline curve‘analysis where possible.
and general engineering applications where decline curve
analyéis is not applicable, to determine and ultimate recovery
for wells within the windows.

If I can direct you to the second page in
Exhibit L as an example, for the four-section window in
Townships 30 North, 8 West, and 31 Noxrth, 8 West, the wells
within the window have been identified; there are twélve of
fhem; we have run what we consider to be an estimated econ-
omic ultimate recovery for those wells. The average for the
wells within the window is a little bit over a Bef, 1683 HiC
total.

We have then gone to the wells immediately
surroundiﬁg the window, and by immediately surrounding I'm
talking about the area of approximately a half mile. We've
identified seven wells. We've applied the same type analysis
to those wells. We've come up with an average ultimate re-
coveiy for those wells of 476 MMCF, or approxiﬁately half
that of the wells within the window.

This is the type anomaly that we've been

referring to; the fact that we feel the wells inside the win-|

o N T X W I

dows and the wells immédiately outside the windows arz not
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the same but again, we cannot identify the cause for the
difference.

0. How have you identified the areal extent
- af thesge anomélies?
A | We have just used our best éstimate. We ' vq
tried to keep it to section sizes,.
0. All richt, sir, let's turn to Exhibit M.

‘been developed within the area. That would account for about

- already been developed.'

BoRoB

2 On Exhibit L, I might add that we have
included the decline curves used and the extrapolation on the
decline curve that was used to arrive at the ultimate recoversy

0 All right, sir, Exhibit M.

A - Exhibit M, I may have to ask your indulgen¢

was in response'to a question regarding how many sections
have been developed within the application area.

We've gone in and identified approximately
952 possibla drill sites, which is based on 160-acre spacing,
or following the infill Order R-1670-B. We've made estimates

where nonstandard sections were included.

Of these 952 possible drill sites, 111 have

ahle lacations +o hai;e

We've then gone in and tried to identify

those sections with ‘no wells, represented by the zero’bercent

€,

R T
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line; those sections with one well, represented by the 25 pey-
cent line; two wells, by the 50 percent line; three wells by
the 75 percent line; and four wells by the 100 percent line.

As you can see, 146 of the secticns have

never been tested, or 62 percent, 68 of the sections, or 30
percent, have had only one well. 20 of the sections, or 8-1/2
percent have had two wells; and only one section has had 3
wells drilled on it. That one section by wells drilled in-
cludes a replacement well.

0. Mr. Gibb, were you able to locate any pre-

stimulation data with regards to the wells inciuded in the

A As we mentioned in the testimony last
month, taking pre-stimulation data in the San Juan Basin is
rather rare. We located no pre-stimulation tests of any of
the wells within the'wind0ws; however, I think that we can
say, based on my experience in the San Juan Basin, that had
we had pre-stimulation tests on those wells, the chances of
those tests being within the FERC gﬁidélines would have been
véry, very good.

) ~ In your opinion, Mr. Gibb, is the 17
price incentive necessary to provide an incentive to Tenneco

and other operators in the proposed area for the additional

drilling of Dakota wells that4woulq not otherwise be drillediﬁ

g

e ""l_-g?v":"{ X




10

1
12
13
1
15

16

17

18
19
20

21

22

Y

11

ves, sir.

") And were Exhibits K, L, and M prepared by
you or compiled under‘your direction and supervision?

A Yes, they were.

0 Do you have anything else to add to your
testimony, Mr. Gibb?

A No, I do not.

MR. KELLAHIN: That concludes our examin-
ation of Mr. Gibb. We move the introduction of Tenneco Ex-
hibits K, L, and M.

'i. STAMETS: These exhibits will be ad-

nmitted.

CROSS EXAMINATION

BY MR. STAMETS:
Q Mr. Gibb, it would appear as though new

Section K does not include any of the wells in the three windg

areas.

A That is correct. The only exhibit that iny

cludes data on the windowed areas would be Exhibit L.
Q i Do you have any figures which would tepre—
sent the estimated ultimate recovery of wells in this area

and outside the windows other than what you've shown as wells

A I would say that would be a good statement,

W

Eltdetis w3 oRbgdadte: .

E
%
#
3
;
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3
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12
adjacent to the windowed areas?

A, No, I don't believe we have that specifi-~
cally. Let me check one exhibit.

No, we do not. I might say that [ would
anticipate that the wells further outside the windows would
exhibit the same characteristics as those wells immediately
outside the windows, or poorer, and by poorer I mean poorer
quality wells,

0 Have you made any determination as to what
effect including the windowed areas within your application
would be?

A The only effect that it could have, sir,
would be on thé pre~stimulation average rate, and in that
there were no pre-stimulation tests included, nor core tests
taken within the windowed areas, I -- it would suffice to say

it would have no effect on our summary of Qata.

0 So that there is no evidence which would

* demonstrate that they should be left out. The only thing

that you've got is that they're relatively good producers.
2 Post-stimulation good producers.
Q kNow,‘you talked about an average of ~- in

this one window, the best one of the three -- an aVeragé cum

per well of just over a Bof. How good a well is that in aver

age terms?

EEE S
P Y
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13
A, Well, certainly not the best of wells that
we would have drilled, but it certainly is a good, solid econ-
omic well. |

0. What does it take to make an economic well
for Tenneco in this area?

A My guess would be on the order of 450-~to-
500 millicn cubic feect to meet minimum requirements.

0 So on that basis then; the wells in the
largest window and the second largest window that produce
853-million and a billion, wonld bz economic wells?

A, Yes, sir.

0 And then the one in the third window, the
smallest one, I guess that's juét one section, you show a
cum of 465, that would be a'marginal economic well.

A That is correct.

Q And iE would appear in that small window
that you have one infill well in the process of being com-

pleted.

4

A. Iyﬁelieve that well is completed but it
is not vet on produétioﬁ.

Q ~ So at this stage it looks like if we got
into economics, which we really haven't, it would oniy be

abdut cne location that -- well, let me see, we're not into

economics. Not considering economics, there's only one loca-
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tion which we would really be concerned with in discussing
whether these windows ought to be included or not included.

A, I'm not sure I follow vyou.
43 IT*'m not sure I do,; either.
In tryving to determine whether or not we
should include these windows in this application we would be
considering what effect they might have on the application,
By your own admisgsion, the wells in two of the windows are
economic wells and in the third window it's perhaps marginal,
this is not worth messing with at this point.

A I understand.

0 - Okay, and would you say that's a fair ana-
lysis of the situation? H

A Yes, sir.

0 Now, in talking to the Federal Energy Re-
gulatory Commission the other day, and in discussing these
windows, they said that it was a legitimate reason to leave
windows in a tight formation area if including the windowed
areas caused the area not to qualify.

Now in this case we can't’say that would
be correct because we don't know what the sitﬁation is. Thers
were no coreé;'nc tests, or anything in there, is that right?

A, -~ That is correct.

w
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"the surrounding wells, and we cannot come up with a concrete

15
Q. They also wish to know what made those
areas anomalous, and I'm at a loss, If you know the answer

then it's not anomalous and if you don't know the answer it's
anomalous, so I'm not certain how to -~ how to approach this
guestion.

Perhaps we could discuss, or you could dis-
cuss, the sorts of things that might happen in this area
which would produce higher production from wells that appeaf
the same as far as logs and other evidence that you might havd
available.

A Well, you can —-- there's any number of
possibilities. Some-of the édssibilities that we have seen
in the San Juair Bacin are limited natural fractures, again
which would not show up on a log. You can always, in that
we're dealing with post-stimulation evaluation of these wolils,
you can always question as to whether the fracture‘technique
or the fracture methodology or size on these wells was differ4
ent‘than that used in many of the wells in the surrounding
area. I think we've already stated, and I'm afraid that the
only way I éap state it is that we:have evaluated these
wells. We have determined thét their post-stimulation per-

formance is anomalous of the post-stimulation performance of

evidence for a cause.
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Township 32 North, 7 West, the San Juen 32~7 No. 36, which

‘already has a cumulative of“over a billion.

16

0 So basically you have no evidence available
to you which would allow you to dempnstrate that even though
the production was high, the wells clearly qualify for tight
formation designation?

A Correct.

0 And lacking that evidence, you've left
these areas out. |

A That is correct.

MR. STAMETS: Are therefany’questions of

the witness?

MR. CHAVEZ: Yes, I have a question.

Q In s;pplementary Exhibiﬁ L-X, your average
cumulative per well in these windowed areas is a little over
a thousand MM -- over ‘a billion cubic feet.

| In your supplementary Exhibit K thére is

one w211, Northwest Pipeline Well located in Section 8,

Was there any particular criteria that
eliminatéd that well from being within a windowed area?

A " Yes. I think that if you'd lock at that

supplementary Exhibit K, we list approximately two-and-a-half]
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pages of wells that fall within the 32-7 township and range.

I think if you'll look at the cumulative
production and the age of those wells, many of them being
quite old, you'll see that it in itself is an anorialy, and it
is a single well anomaly. The wells in Sectinn 7 and in Sec-
tion Y, Section 9 in particular, are aluost iwenty yesars cold
and have yet to producc a quarter of what the weil in Section
8 is, so that it is a single well anomaly. We didn't feel
that it constituted any kind of trend.

The windows, we feel, constitute some sort

of a trend. We have more than one well of high quaiity with-

in the windows.

0. By high quality, what -- what do you mean?

A Economic quality.

MR. CHAVEZ: I don't have any more guestionps.

MR. STAMETS: Any other questions of the

" witness?

MR. STOGNER: I have one question, Mr.

Examiner.

QUESTIONS BY MR. STOGNER:
0 In your supplemental L-1, the Howell g
No. 5 is your well immediately surrounding the large window

that constitutes four sections, why do you think -Section 31

5
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should not be included in this window since estimated ultimatg
recovery is 1.56-billion cubic feet, which is well over your
cumulative production over here in your windows of 1.08?

A "That 1.08 is an ultimate recovery.

I can’'t say that well should or should not
have been, all 1 can say is that we made an engineering judg-
ment to draw the line somewhere, and that is where we drew
the line.

MR. STOGNER: That's all the guestions I
have.

MR. STAMETS: Any other questions of the

witness? He may be excused.

MR. DAVIES: I'd like to make a statement.

MR. STAMETS: Certainly. If you'd identify

your self for the record, please.

MR. DAVIES: I™m yike Davies for Southern
Union Exploration Company.

Southern Union Exploration Company agrees
with and suéports Tenneco's application for a tight gas
status in the proposed area.

Thank’ you.

MR. STAMETS: Anything else?

If there is nothing' further, this case

will be taken under advisement.
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MR, STAMETS: We'll call next Casc 7608,

MR. PEARCE: Case 7608 is the application
of Tenneco 0il Company for designation of a tight formation,
San Juan County, New Mexico.

MR. KOVICH: If it please the Comnissioner,
I am Michael Kovich, representing Teuneco 0il Company .

Our purpose here today is to request that
the 0il Conservation Division recommend to the FERC to desig-
nate the Basin Dakota underlying our application area as a
tight formation under Section 107-C-5 of the Natural Gas
Policy Act of 1978.

Terneco 0il Company will have two wit-
nesses today, a geoiog‘ical énrg'i‘»néer' and a petroleum engi‘nee’r,‘
and all of the evidence presented to meet Federal Energy Re-
gulatory Commission guidelines, contained in 18 Code of"‘
Federal Regulaticns 271.703.

In vreparation for this hearing Tenneco
0il met'with and presented the datum we will present today to

the Miner‘als Management Service Office in Albuquerque, and

’t'hey have tentatively approved this datum.

The exhibits are before ycu in a looseleaf

notebook. A summary of testimony, which serves as a narrative

‘table of contents and Exhibits A throﬁgh J are contained.

‘I would request that the Examiner allow tlie
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- believe that we'll have any witnesses. We may, depending on

what the testimony reveals, have some additional information.

6
witnesses to identify these exhibits during the testimony
and I'll introduce them into evidence at the close of the
hearing.

I have two witnesses to be sworn.

MR. STAMETS: Are Lleie any olher 'w'ii;i‘u.‘:,S“c‘;E:J
in this case?
| MR. PADILLA: Myr. Examiner, Ernest L.
Padilla on behalf of Turner Productién Company and Curtis
Little.

MR. STAMETS: Do you have any witnesses?

MR. PADILLA: No, Mr. Examiner, we don't

but we don't think at this time it will be necessary.
MR. STAMETS : Any other appearances?
(Witnesses sworn.)

MR. KOVICH: We'll first present our

geologibal data.
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and its contents?

"educational and vocational background,‘please?
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7. ROBERT KELLEY
being called as a witness and being duly sworn upon his oath,

testified as follows, to-wit:

DIRECT EXAMINATION
BY MR. KOVXICH:

Q. Would you please state your name and spell
it for tha record?

A. My name is T. Robert Kelley. That's
K-E-L-L-E-Y.

Q Mr. Kelley, by whom are you employed ang
in what capacity?

A 1I'’m cmpioved with Tenneco 0il Ccompany as
a geological engineer.

0 And is the proposed area for tight forma-
tion designation within your area of responsiblity of Tenneco
as a geological engineer?

A ‘ Yes, it is.

Q And you are familiar with this application

A I am.

Q Now would you please briefly describe your

A - Yes, sir. I received a Bachelor of~Scien§j

S
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is a one inch to_16,000 foot regional map of all Dakota and

. Gallup completions. This mép outlines the Tennecoytight gas

g
in geological engineering from the University of Arizona in
1979.
Then I went on to work with Amoco Productiﬁn
Company for approximately one and a half years as a production
engineer and then moved to Tenneco 0il Compény and have werked
for the past one and a half years as a geological engineer.
0 And that's in the San Juan Basin?
A, Yes, that is correct.
MR. KOVICH: I submit Mr. Kelley's quali~
fications and request that he be permitted to testify as an
expert geological engineer.

AT ora "
N\ .

S Y 4 AR mes mi.
44y WDIArULLO ES

he wit
qualified.

Q Now, Mr, Kelley, have you conducted a
geological study of the Basin bakota forhation underlying our
proposed application area?

A, Yes, I have.

0 And would you please describe for the Exa-
miner the geographic limits of our application area?

A I will. Mr. Examiner, Exhibit A shows --

study area with respect to its San Juan Basin ggdgraphicél

location. As you can see, it's located in the northern portiﬁm

j
B
ss
*
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of the San Juan Basin.

Also shown is its near proximity to three

previously state-approved Basin Dakota tight gas Case Numbers
7116, 7317, and 7252.
‘This area includes approximately 148,000
acres in San Juan County, New Mexico, and is located -- the
center of the area is located approximately 15 miles east of
the town of Aztec, New Mexico.

What you have before you is Exhibit B,
which is a one inch to 3000 foot Dakcota completion base map
of the Tennecoc appiication area. This map shows the Tenneco
area bounded to the north by the New Mexico state line; to
the west by the previously approved tight gas Case Number
7116; to the east by the previocusly a?proved stéte —= pre-
viously state-approved‘tight‘gas Case Number 71I6; and to the
south by én interpreted geologic and productive characteristic

Three windows exist in this area and have

"been excluded due to production anomalies that will be ex-

‘piained later.

This map also shows the the status of all
Dakota completidns'With respect to single Dakota completions{
dually completed wells, temporarily abandoned‘wells, and plug-

ged and abaﬁdoned wells.

- "There are also data points that are indi-
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cated by three geometric figures that are included on this
particular exhibit,‘and three cross sections are also wuihévo
also been generated across the area to facilitate»the geologic
discussion of the area.

& Now, Mr.yKelley, could you piease describe
for the Examiner the Basin Dakota producing formation as it
is defined by the State 6f New Mexico?

A Exhibit C will allow me to do that. Exhi-
bit C is a type log uf the Basin Dakota produding formation
underlying the Tenneco 0il tight gas study aréa. The refer-
enced well is the El Paso Natural Gas Garner No. 9. This is
a —-—- this type log, the Gartner No. 9, is located in the north+
east quarter of Section 33 of Township 307 North, Range SVWeSt,
in San Juan County, New Mexico.

What is shown is an induction eleétrical
log and gamma ray that shows the Basin Dakota producing forma-
tion and a portion of the Mancos formation.

Also of interest is that this particular
well, the Gartner No.'9, also -- we also have some pore perme-
ability data that will be included in Exhibit H éhd Exhibit
E-3, the south to north trending cross section, also include;
the Gartner No. 9.

Now, the State of New Mexico has defined

the Basin Dakota producing interval to begin at the base of
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the Greenhorn limestone and extend to a point 400 feet below,
which will include the Graneros, Dakota, and some portion of

the Morrison formation., The average depth to the top of the

prodﬁcing'—- the Basin bakota producting formation in the area
is approximately 7.57¢ feeir. This was -- this was determined
by taking the individual townships and generating an average

depth to the top of the producing formation.

Tlie gross thickness ofythe'pay sand in this
area is approximately 250 to 350 feet thick.

Now, I'm going to a discussion of deposi-
tional environment. The Dakéta sandstone was deposited in
late Cretaceous time in a‘transgressional sequence of events.
As the Cretaceous sea moved in a south/soUthweSterly direction],
three distinct units were formed. The basal unit was formed
under predominately fluvial conditions, lending to Eﬁe chan-
neling nature of the sandstones in the area.

Now the deposition of the middle unit is
indicative of a transition between this fluvial condition and
maripetenvironments. These sands exhibit variable lateral
distf;bution and thickness throughoﬁt the area.

And the upper uﬁit'is éhéractefized ~- has:
a character, if you wish, that of a marine bar—typeJdepqsit,

a marine bar depositional environment and exhibits increasing

grain size upward with an abrupt upper contact, as‘yoﬁ can seﬁ.,
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Now these three units are the primary --
primary producing obiectives of the Tenneco bakota Tight Gas
Study Area.

The Dakota sandstone in this area has an
av ge pay norosity of approximately 5 to 6 percent. In
general, these transgressive’sands exhibit poorer grain
sorting and higher silt and clay content due to the warious
processes of their respective depositional environments, which|
in conjunction with the depth burial lends credence to the
tight nature of the Dakota sand in this area.

MR. STAMETS: May I ask a gquestion at this

On this type log will fcu be f;lliﬁé us thd
top afid bottom of the formation which you propoée for tiéht
sands designation or does it correspond with the OCD top and
bottom?

MR. KOVICH: I may be able to answer that.,
We will go with the OCD Greenhorn and 400 feet below. All of
these -- all of these will fall within that definition.

MR. STAMETS: Now thaﬁ's 400 feet below a
particular datﬁm ?bint, iight?

MR. KOVIéH: Yes, it is.

A Below the top of the Basin Dakota forma-

tion as defined by the State of New Mexico.
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13
MR. KOVICH: I believe that's the base of
the Greenhorn limestone, that is the marker.

MR. STAMETS: Let's go off the record.

(There followed a discussion

off the record.)

MR. STAMETS: All right.
A, If you'll now turn to Exhibit D, we see a

cne inch equal 3000 Foot structure map to the top of the Basin

foot coﬁtours subsea ahd shows increacsing depth of burial
as we move in a northeaéterly direction.

Now I mentioned the southern4boundary
earlier. The southern boundary coincides with this particu-
lar structure. Now geologically this boundary is npt a hard
line, but in conjunction with production data it is inter-
préted that depth of burial does influence permeability, and
that's what we are -- that's what this particular exhibit is
showing.

Q. Now, Mr};Kelley, getting one -- go back ..
just. a second for me, when you said‘you calculated a depth

to the top of the Dakota formation, you averaged each depéh

in a particular township and then you averaged those townshigf
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together, is that correct?

A That is correct.

o To give you an average as the -- as you
move down dip —--

A Yes,

0 -- or down into the basin.

A, That is correct.

0 All right, thank you. All right, now could

MR. STAMETS: I'm not sure I understood
that explanation,
MR. KOVICH: All right.

0. well, 1‘11 rephrase thal Oné timg again.
You averaged -- you got an average depth of each township
within’our application area, dia you not?

A That is correct.

Q. And theh you took those numbers, which
would be approximately eight, I believe, eight average depths
per township -

A Approximately.

0 -- and averaged those together to reflect
that the formation was increasing in de§£h as you move north-

easterly.

1
=
A
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A, That is correct,
MR. STAMETS: That's what thiis map is baced
on, township averages?
MR. KOVICH: No, that's what the average
depth number is based on that he gave you.
A Well --

MR. KOVICH: When we get to the FERC al~-

lowable chart we needed a number and that's where we're gettinlg

that.
MR, STAMETS: Fine. Thank yéu.
A Now, if we move<£o the stratigraphic
cross section of the area, you take a look at Exhibit E-1,
' crooc section which

which 1is the A-A begins from one pre-

viously state—appiroved tight gas application and turn -- and

is also in the previously state-approved tight gas application

Number 7116, we take a look at this cross section of the
Dakota. It is hung on the -~ or the datum is the top‘of the
Basin Dakota producing formation. It is a stratigraphic
cross section with horizontal and vertical scales of -- one
of two inches -- of two and a half -- horizontal and vertical
scales of fwo inches equal a mile and two and a half inches

equal 100 feet, respectively.

Now as you takewa look at the Dakota pro-

ducing interval in this area you can see that, from this crqu

R B A AS  E iy e
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section you can see that this pvarticular Dak-~ta sand can be
correlated by the three -- the three primary units that I
have described earlier, you can sece that they are developed.
They are developed throughout the area and you can follow
their -- foliow their development as you move from a west to
easterly direction.

Of interest of the Dakota producing inter-
val, the upper unit is pinching out ac we move from west to
east. It is also evident that that upper sand body pinches
out as we move from the south to the north direction. So
that, that is basically a -- that basically shows that there
is lateral continuity of the sands in this Tight Gas S+ndy
Area.

0 All right, now, Mr. Kelley, feferrihg back
to the layer cake that we have here with the Dakota being be-
lowv the Mancos, could you move up hole for me and tell us
where #he lowest fresh water aquifer in this area is?

A Yes, I will. ‘he lowestmost fresh water
zone is the 0Ojo Alamo forma;ion. Now, it's, ih relationship
to the Dak&ta producing interval, it is approximately 5—6,090
feet above the Dékoté produciﬁg interval.

0 ; - Thank you. Néw, was the geologic portion
of the suﬁmary of testimony, gnd exhibits that yoﬁ've presentJd,

A through E, prepared by you or at your direction?.
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A, They were.
MR. KOVICH: That's all I have of Mr. Kelle
MR. STAMETS: Any questions of Mx. Kelley
at this point?
We may have some for Mr. Kelley later.

MR. KOVICH: I next will) present our petro-

DEAN G. LILEY
being called as a withess and being duly sworn upon his oath,

testified as follows, to-wit:

DIRECT EXAMINATIOﬂ

BY MR. KOVICH:

0 Would you please state your name and Spéll
it for the record?

A. My name is Dean Liley, L-I-L-E-Y.

Q Mr. Liley, by whom are you employed and in
what capacity?

A I'm employed by Tenneco Oil Company as a

Senior Petroleum Engineer.

Q Is the proposed application area within

with Tenneco Cil? , Ai
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A. Yes, it is.

0. And are you familiar with this application
and its contents?

A, Yes, sir, I am.

d And woeuld vou briefly describe vour educa-
tionél and vocational background for the Examiner?

A 1 attended the Colorado Schooi of Mines and
received a Bachelor of Science degree in petroleum engineering
in 1977. At that time I went to work for Tenneco:0il Company
in their Bakersfield office as a Production Engineer for two
and a hall years.

From there ; came to the Denver office énd
worked as a Reservoir Ehgineer and have been for the past year
and a half in the San Juan Basinu.

Q 2ll right.

MR. KOVICil: I would submit Mr. Liley's
qualifications and request that he be permitted to testify as
an expert petroleum engineer.

MR. STAMETS: He is éonsidered qualified.

0. Now, Mr. Liley, have you conducted an en-
gineering study of this area?

A Yes, I have.

Q And would you describe the data base that

YOu used in'this study?




1 19
A Yes. Exhibit F is a well list or a table

of the wells, Dakota penctration, within the appiication area.

& W

It shows the operator; it shows the well location; the well

S spud date; completion date; the Dakota status of the well.

H it also shows whothor o well ic 2 dual well and xleo indicates
7 the data points used aund whether it be rate or permeability

8 in'this study.

9 0 Now, Mr. Liley, there are -- I notice there

10 are one, two, three window areas that are being excluded from

11 this application that lie within the outer boundary. Why are
12 these window areas excluded from this data base?

13 A These areas are excluded because they had

14 anomolous production characteristics although the‘area is
15 limited.

16 And the reason why it is limited is -— or s¢me
17 reinforcement as to why we draw -- drew the windows there, we

13 do have some wells outside the windows that do not exhibit thiis

19 anomolous production characteristics, therefor the area we hav‘p

20 | grawn is limited.

21 Q. Now you said anomolous production character
22 isiics. I will restate this by saying that these areas are

23 | not representative of the tight Basin Dakota formation we're

N

here today to talk about.

i 25 | A . That is correct. They do not represent the
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rate are the Riddle Com No. 8 and the Florance 111. These

20
overall application area,
Q. Ckay. Now, according to the Federal
guidelines, you will have to determine an expected prestimu- .

lated gas flow rate against atmospheric pressure. Would you

A ~Okay. Bxhibit G is a table showing the

prestimulated flow rates we used in our application.

The first three wells flow rates, the Turnér

Com B No. 2, the Riddle Com No. 8, and the Florance ¥o. 111,
were all natural flow tests conducted prior to the pressure
buildups run on the wells. The final two wells, the San Juan
Unit 32-7 No. 43 and the san Juan Unit 32-7 No. 68, were
natural flow tests taken during drilling operations.

As you can see, the first well and the last

two wells do not have enough gas to record a rate.

The two wells that we could achieve a

‘twg rates are 109 and 37 Mcf per day respectively. These
rates are AOF calculations and the calculations were based on
stéte—approved correlations that currently are being -- or
currently‘reéuired fdr well *testing iﬁ/the state of New
Mexico.

As you can see, the 1093ahd 37 fall well

below the 336 Mcf per day limit as set forth by the FERC at
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our average depth of the Dakota at 7575 feet.
1) Now, Mr. Lilcy, I notice that there's only
five data points. Isn't that a small number of data points?
A. 1t would be for any other area but for the
Basin Dakota in the San Juan Basin it is a well kﬁown and well]
type of stimulation to produce; therefor there is no gain or

no incentive to go in and test the well prior to stimulation.

Q. So you could conclude then that the stabi-

completed in this formation witivut stimulation is not ex-
pected to exceed that 336 Mcf per day 1iudt?

A That is correct.

Q Now, thefe's also a lirit on the o0il pro-
duction. How did you determine expected oil production with-
out stimulation for wells completed in this formation?

A Okay. Basin Dakota formation, there is no
crude oil in our application area; there is no crude o0il pro-
duction.

Q And therefor no well would be expected to
produce the five barrels orimore a day ofrérude oil.

A That is cdgrect.

0 All right. Now, how did you determine thé

average in situ permegbility"of a well in this area?




1 , 22
2 A Okay. The permeability determination was
3 found from two methods. First of all, we have core permeabi-
4 lity, and we alsc had pressure build-up permeability.
5 The exhibit, the first page of Exhibit H
6 is a table showing our core permeability data. We had three
7 wells that were cored in the area, the San Juan 32-7 No. 37,
8 ‘the San Juan Unit 32—7 No. 22, and the Gartner No. 9.
9 In analyzing these cores we have,a 20 ohm
10 resistivity was used -- resistivity cutoff was used to comé |
1 up with a sipgle permeability value for these wells. This }
12 value is, although it is an average and a single value for thd

| 13 well, it is a true or in situ permeability. ’ , i
14 The permeability must ke adiunsted to over- -3
15 burden pressure and water saturation and this‘was done using
16 a paper, which is in Exhibit I, an SPE §aper entitled Effect
17 of Overburden Pressure and Water Saturation on Gas Permeabif
18 lity of Tigh£ sandstone Cokes.
19 Taking this paper and adjusting it duetto
20 overburden‘and water’saturation, we've come up Qith three
21 in situ pérmeability figufés. They are .00091millidarcy for
22 the San Juan 37 No. 37; .009 millidarcy fot the No. 22; and
23 ;0007 fo;,the Gartner No. 9. | x
M . A Going to thé’permeability values that we

N 25 ame up with using prgs;ure buildup,vthefé‘waswgwo'bf them,

g
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the Riddle Com No. & and the Florance 111.

0. Excuse me for a second. I think the Axa-

mirier will £find that in the back of the Exhibit H, in the

plastic fdélders in the back of Exhibit H.

A Two pressure Buildups were run, agaih, on
the Riddle Com No. 8 and the Florance 111. These pressure
buildups were analyzed using’the Horner tYpe plot‘and utili-
zing a real gas potential. |

The permeability values that are calculated
are in situ values. They are, for 'the Riddle Com No. 8,
.013 millidarcy, and for the Florance 111, .0025 millidarcy.

Malrsrn~ ha o~
A Ay Case -

~bining them with the pressure buildup permeability, we had

an average permeability For the application area of .G053
millidarcy. |

o) So then it would be your conclusion that
the average in situ permeability is in fact less‘than .1

millidarcy?

A That's correct.
0 Mr. Liley, has this area been subject to

a great degree of development?
A, No, it hasn't, and calculating 925 avail-
able well sites within the application area, oply 110 wells

have been drilléd. This équates‘to approximatély 12 pércént
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which will insure protection.

of the summary of testimony and Exhibits F through J that are|

development.,

0 Now the 925ﬂwell sites that you say are
available, those were calculated ancording to the statewide
infill drilling order, Order R-1670-B, is that correct?

A, That is correct.

0 } So that would give you 320-acre units with
optional 160's? |

A That is correct,

Q. All vight. Now, how was fresh water pro-

tected from fracturiﬁg operations within the application areaj

A, Exhibit J is a typical Dakota wellbore
schematic of the ﬁéll profile. As you can see, the casing
deéign in the exhibit shbws complete covérage of thé 0Ojo Alamgd
which is the deepest fresh water formation in the application
area.

Tt also should be noted that there is cemey
to the surface on all Caéing strings. Thié profile has been
accapted by the Mineral Management Division. Not only are

we covered with cement on the Ojo Alamo, but we do have, as

Tim stated in his presenta£i0n, 5-6000 feet df difference

between there, the Ojovﬁlamo and the top of the Basin Dakota,

Q | ~ Mr. Liley, were the engineering pdftions'

Lt

2
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your direction?

A

Liley.

BY MR. STAMETS:

Q

25

looseleaf notebook prepared by you or at

Yes, they were.

Thank you.

MR. KOVICH: That's all I have for Mr.

CROSS EXAMINATION.

Mr. Liley, you talked about 12 percent of

the total proration units being developed.

A,
0
A.

0.

Yes, 'sir.
And that's counting infill locations.
Yes,

What percentage of the -320-acre proratién

units have been developed?

A

with me.

Well, it would just be about twice that,

about 24 pércent, I think.

I don't know. I don't have that figure

I'd like to see something which shows me

the total number of sections involved, perhaps specifically

idéntifying those partial sections across the top of this

area, 'segregating those out, showingfhe hbw»many of those
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26
sections have one well, hew many of them two wells, how many
have three wells, and how many have four,

MR. KOVICH: We can tabulate that as a
late filed exhibit, if you like.

MR. STAMETS: That would be fine.

MR. KOVICH: And I would imagine we can
label that as Exhibit K.

MR. STAMETS: That will be fine.

0 Now I'd like a little more information on

engineeringwise, how did you determine they were anomalous,
and wﬁy were they left out.

A The ancmalous areas are —-- can't really be
explained geoclogically. We base the ancmalous on production

information within the windowed areas.

w

0 What types of production do you have insids
these -- or in the area that you want designated versus what
you have in these windows?

A Well, in the windowed areas we have as
high as -- well, more than a Bef offultimaté"production»in
some of the wells, whereas, outside we did not extend it
outside because the wells outside, some of them are P&A'd and
some'produéé very limited -- or wil; ultimately produce very

small amounts of gas.
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0. - What's the average well in the area that
you're interested in, what does it produce?
A, I couldn't say definitely.
) What does the aﬁerage well inside the ano-
malous area produce?
A I couldn't say that either.
MR. STAMETS: We're going to take a ten

minute recess wnile we talk about this.

(Thereupon a recess was taken.)
to order.

Mr. Stogner, I believe you have a question
or two.

MR. STOGNER: Yes, sir, I've got one ques-

tion on Exhibit G.

QUESTIONS -BY MR. STOGNER:

o On Exhibit'G, the’type -~ the flow réte:
test, ybu show no oil production, which you stated earlierx
that there is no crude production in there; however, does it
méke-any condensate? M

A No, sir, it did not.>'
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 behind every one of these windows was that we do not window

they were identified by our expert petroleum engineer as

0. No condensate at all?
A No condensate at all.
0 How about some of the other wells in this

area, would they be expected to make some condensate?

A : A very small majority of them make conden-
sate within the area.

0. Régarding the windows, in other t‘ight
formation designations i'n other states are these other windows
relatively small to a large acreage area Or are they\ a small
area with -- with relatively large windows, like this‘-?

MR. KOVICH: '.f I may answer that, pleasé,
I don't believe Mr. lLiley's experience extends past this
particular application., 1In other stéte‘s where we've been in-
volved with windows, which would be Utah and Colorado for
personal experience, they.are .ie}.af‘ively small compared to
the area, and when I say small, I mean in this magnitude, I
think eight sections, four sections, one section. whétever it
might bé. Generally not large doughnu’ts;: you wvon't see a
large area witha large hole in the middle of it.

If I might add, the reason, and our policy

to improve averages. We window on the basis of geological

and engineering data, and that's why these are here, because
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BY MR. KOVICH:

anomalous and of limited areal extent.

I'd like to go on the record as saying
they are not here because they are, you know, high producing
wells. There is an engineering basis for this and he can
state that they only go so far and in his opinion go no farthg

MR. STAMETS: Any other questions?

MR. KOVICH: All right, if I might ask a

couple of follow-up questions of Mr. Liley.
REDIRECT EXAMINATION

Q I realize, Mr. Liley, that you could ﬂot
give his’an exact average, say, recévery outside the wihdowed
areas and exact average recovery inside the windowed areas,
but can you give‘us anz;éproximation or an order of magnitude
of what happens, what is the difference between them?

A Okay. Within the windowed areas a close
approximation would be somewheie in the neighbéﬁhood bf a
Bef for ultimate production. On the outside, or within the
boundaries of the applicafion area, the ultimate recovery
would be in the neighborhood of 350 to 400-million cubic féet
of gas, which is three t¢ four tiﬁes under“the windowed Qut

areas.

r.

Q Now, Mr. Liley, could you give us, again,"

7 I L
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not an exact percentage of how many 320-acre units have been
developed, but maybe an approximation or order of magnitude?

A. Okay, and order of magnitude would be some~
where in the neighborhood of 24 percent.

MR. KOVICH: That's all I have for Mr.
Liley.

MR. STAMETS: Any other questions of either
of the witnesses? They may be excused.

Mr. Kovich, since this is the first case
we've had with windows, I'm going to ask you tc scubmit some
additional information subseguent to this hearing, and I'm
gning to continue this hearing until the first Examiner Hearin
inMJGif; and on the baSis'df the édditiohél material which
you submit I will be able to let you know before that hearing
date, and before the end cf this month, whether or not we
wbuld expect anybody from Terneco to appear .and present fur-
ther evidence, I seriocusly doubt that that will be necessary,
but ratner than having to reopen the case and readvertise it,
i think we'll take this rcoute.

The information I would like to see in ad-
dition to the proration unit summary that I asked for eariier,
is production data for wells inside and outside the windows,

including information on when the well was drilled, current

production rates, cum figures, and then any reservoir data.
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which Tenneco may have, permecabilities, porcsities, pressures,
geologic information, anything that you have which bears on
how the window areas differ significantly from the areas out-
side the windows.

And as I said, I‘m very hopeful that with
that information we'll be able to close this case with no
further testimony. Also, I would requesi thahk you submit a
proposed form of order in this case.

That date for July is July the 7th.

Does anyone else have anything that they
wish to offer in this case at this time?

MR. TULLY: Mr. Stamets. My apologies to

v

e A Aalimsad it waalrdin e Cemys  mamem s s rv e A mand d
d VA e AL 23 Ry L2 LYy approalLalinee ol ac

o

he D
thought you were going to hear Case 7607 first,

I'm Richard Tully, representing Wiliiam‘R.
Speer and Oxoco Production Corporation, and we, my clients
would likejto express support for the application of Tenneco
in this Dakota Tight Sands application.

In addition to that, Oxoco Production
Corporation as the operator of a lease and a well has some
additional information that,Teﬁneco wés not privy to prior
to tﬁis héaring, and I don't know how you would like to
handle this. I could either read from the daily drilling

summary myself or, if you'd like, the person who prepared

KA P SR R S
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this is here and available to testify, whichever way you
would like to handle it. |

MR. STAMETS: Let's have you have a wit-
ness sworn, qualified, and put this 3in the reéord, please.
MR, TULLY: William R. Speer will be my

witness, representing himself and Oxoco Productiqn Corporatioy

WILLIAM R. SPEER
being called as a witness and being previously sworn .and giali

testified as follows, to-wit:

DIRECT EXAMINATTION
BY MR. TULLY:
MR. STAMETS: The record should show that
Mr. Speer has previously been sworn and qualified today. Mr.
Speer was qualifiéd as a geologist.
0 Would you please state your name and ad-
dress?
A ‘ William R. Speer, 900 Crestview Drive,

Farmington, New Mexico.

o Occupation?’
A Geoloéist.
Q Mr. Speer, I note that you have an instru-

fied

ment in front of you entitled Daily Drilling Swuamary. Would
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33
you please identify and explain that instrument?

A This is a daily drilling summary of Oxoco
Production Corporation's Trail Canyon No. 3 Well, located in
the southeast quarter of Section 7, 32 -- Township 32 North,
Range 8 West, San Juan County.

This well was recently drilled and casing
run to a total depth of 8290 feet and is currently waiting

on completion.

This well was a Dakota test drilled in a
standard manner; that is, the casing program consisted of
an -i\htermediate casing string heing run through the Pictured
Cliffs formation and the hole was drilled with air as the
circulating medium to total depth, into the Dakota formaticn,
We stopped the drilling at four different
points and téstéd the open hole to det":ermirie' what natural

gauges we might have at these four points, the four points

being the base of the Menefee formation, the base of the Poinkt

again at t;)tal depth. |

vie did this gauging by virtue of closing
off the air that we x_«gere using for circulation medium,
closing the rams on a drill pipe, and then venting the gas

coming from the holkek thtough a two-inch bleedoff line.

The test at the base of the Mehefee at a |
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depth of 5940 feet was tco small to measure with a pressure
gauge through a one inch line,

At the base of the Point Lookout at a depth
of 6176, we again gauged the open hole and had a reading with
a pitot tube and monometer of 12 Mcf per day rate. These werd
45 minute tests, minimal, in all cases.

At the hase of the Gé11up formation at
7601 feet, we had a measured rate of 22 Mcf per day.

And at the total depth of 9290 feet we
gaﬁged the open hole again for a total gauge of 264 Mcf per
day. If we assume that you subtract the 22 we previously had
gauged down to the base of the Gallup, we would assume that
we had 242 Mcf per day at the base of the Dakota, and we be-
lieve that this probably constitutes as gdod a test of the
natural ability of the well from the Dakcﬁa formation as you

can get, since it's in essence a constant drill stem test.

) what was the total depth again?
A 8290 feet.
Q Okay, and what was the spud date of- the
well? |
A The well was spud on May the 19th. The

gauging days were May 29th on the Mesaverde, the Menefee, and

the Point Lookout, May 30th on the Gallup formation, and our
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gauge at total depth was on May 31lst of this year.
MR. TULLY 1

e have nothing further, Mr,

Examiner.

CROSS ’ EXAMINATION
BY MR. STAMETS:
0. Mr. Speexr, was that well being drilled
absolutelyﬂdry or did you have liquids in the hole?
A We did not have any fluids evidenced at

all at any time. We were fortunate enough in that case.

0 What was the length of the last test?
A Minimal 45 was the way we 4ig i+, I think

in that partici;lar case we were shutdown longer than 45 min-
utes,; but we gauged it at 5, 15, 30, and 45 minutes to see
if we were experiencing any increase, and we did not. The
gas normaily got up in less than 10 minutes and did not in-
crease during the testing period.

0. But even at the maximum rate that you ex-

perienced, that still is well below the figure permitted by

A That's correct.

MR. STAMETS: Any other guestions of this

MR. TULLY: Mr. Examiner, if you would llkf'
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we would be pleased, if yod so desire, to provide you with
appropriate copies of this Daily Drilling Sﬁmmary to accompany
the other exhibits.

>MR. STAMETS: Would you like to designate
this as a Speer-0Oxoco Exhibit?

~MR. TULLY: That would be fine.

MR. STAMETS: How would you prefer it?

MR. TULLY: Either that or if you'd like,

we'd be glad to provide it to Tenneco and they can so incor-

MR. STAMETS: Mr. Tully, I'd ask you to
label this driliing report as 0Oxoco or Speer Ekhibit Number
One in this4case.

MR. TULLY: Okay, =ir.

MR. STAMETS: And we need three copies and
I'm sure Tenneco would like to have.a copy.

MR. TULLY: Would you like for us to do
this'today or would you like it subsequently --

MR. STAMETS: If you could do it today, I

think it would be much better for the record. We have Xerox .

good care  of you.

MR. TULLY: Thank you.

MR. éTAﬁETS: ‘Any other questions of Mr.
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Specr? He may be excused,

Anything further in this case?

MR. PEARCE: Mr. Examiner, if I may, we
have received in this proceeding correspondence, which I think
if T may, I'll simply read into theée record.

It's a letter dated June the 10th of 1982,
from Curtis J. Little, Petroleum Geclogist. It is addressed
to the 0il Conservation Commission and references this case.

The letter reads, and I guote, The under-
signed supports the applicant for the designation of the
Dakota formation as a tight formation‘pursuaht to Section 107
of the Natural Gas Policy Act, and 18 CFR, Sections 271.701
throughV705.‘ " | | |

Signed, Curtis J. Little.

MR; STAMETS: Is there anything else in to-
day's record?

MR. PADIL#A: Mr. Examiner, for the record,
I would also like to state that Turner Production Company
élso urges the approval of the application for tight formation
désignation. |

Mﬁ. STAMETS: Anything further?

If not, we Qiil continue this case, then,

untilléhe‘Jﬁly 7th Examiner Hearing.

(Hearing concluded.)
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STATE OF NEW MEXICO

ENERGY ano MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

BRUCE KING POST OFFICE BOX 2068
GOVERNOR - STATE LAND OFFICE BUILDING
R SANTA ££, NEW MEXICO 87501
LARRY KEHOE
AY Ko August 11, 1982 (a1 627-2434

Mr. Michael P. Kovich, Attorneye: CASE NO._ 7613
Tanneco 0il Company ORDER NO. p.7047
Tenneco Building

P. 0., Box 2511 .

Houstan, Texas 77101 Applicant:

Tenneco 0il Bombany

Dear Sir:

Enclosed herewith are two copies of the above-referenced
Division order recently entered in the subject case,

JDR/£d
Copy of order also sent to:

Hobbs OCO

Other_Ernest L. Padilla, Richard Tully .




STATE OF NEW HEXICO
CRERGY AND MINERALS DEPARTMENT
UL CONSERYATION DIVISIOH

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CUNSERVATION
DIVISION FOR THFE PURPDSE OF
CONSIDERING:

CASE NO, 7608
Ocder No. R-7247

APPLICATION OF YENNECO OIL

COMPANY FOR DESIGNATION OF

A TIGHYT FORMATION, SAN JUAN
COUNTY, NEW MEXICO.

ORDER OF THE DIVISION

3Y THE DIVISION:

This reuse came on fFor hearing at 9 a.m, on June 9, 1982,
at Santa Fo, New Mexico, before Examiner Richard L. Steamets.

NOY, on this day of Auguat, 1982, tha Division
Director, having ronsidered the testimony, the record, and the
recomnendations of the Examiner, and being fully advised in the
“oremisag,

FINDS:

(1) That due pubiic notice having bsen given as'rAQUi:ed

by law, the Division has jurisdiction of Lhie caiss and the
‘subject mattsarx thereof.

. (2) That the applicant, Tennsco 0il Company, requests
‘that the Division in accordance with Scction 107 of the Natural
.Gas Policy Act of 1978 and 18 C.F.R. §271.701-703 recommend to
the Faderal Energy Regulatory Commission (FERC) that the
‘Basin-Dakota formation underlving certain lands in San Juan

- County, New Mexico, as described on Exhibit "A" attached to

- this order, hereinafter referred to as the Basin-Dakota farma-~
.tion, be designated as a tight formation in the Federal Energy
..Regulstory Commission's regqulations.

- (3) That the area proposed for tight formation designa-
tion liea within the horizontal limits of the Basin-Dakota Ponl,
- which'is a very large area previously defined and described by
~the 0il Cconservation Division in San Juan County, New Mexico.

(4) That within the Basin-Dakota Puol are large areas of
"extensive devslopment and large areas of very limited develop-
‘ment, _
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(3) That the Dakota formation has boeen agpruved for infill
drilling which permits the subject ares to be doveluped with one
Dakoty well cn eaclh gquarter sectlion or 160-ceore tract.

(6) That the arsa for which fight formation designation
§8 herein sought i3 comprized of standard ssctionsa and a large
number of irrsgularly shapad scctions,

(7) That the total potentianl numbar of walls required to
fully develop said arsa with an original well and an infill well
on each proration unit (atandard or non-gtandard aize) is
approximately 952.

(8) That at the time of the hearing a total of 11i wells
“had been driiled in the ares, 87 of which were producsrs or
12 percent and 9 percent, respectively, of the potential
drillabls wellsa.

; (9) That na proration unit within the propased area con-
tains an infill well. ‘

- (10) Thet the area proposed for tight formation designation
is a largely undeveloped area.

(11) That the application excluded from consideration thres
8mall areas or windows consisting cf the following dsacribed
sections:

Area No. 1

TOWNSHIP 30 NORTH, RANGE 8 WEST, NMPM.
Secticns 3, 4, and 5t A1) 1

TOWNSHIP 31 NORTH, RANGE 8 WEST, NMPH
Secticn 32: AlLL .

Area No. 2

TOWNSHIP 31 NORTH, RANGE 9 WEST, NMPM
Tections 27 end 267 ALl ~

Area No. 3

TOWNSHIP 30 NORTH, RANGE 8 WEST, NMPM
Section 35: All

(12) That €h¢re was no evidence available as to the in situ

i

igaa permeability or unstimulated gas well production within said
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(12) That these nrens waere axcluded from considoration
by tho applicunt solely dJdue Lo mnonolous production considsred
ts be of limited axtent and unexplainable by ordinary engi-
asaring and qgaological examination.

(14 That the Basin-Dakola Foraation underliea all of the
lands asacribed in Uxhibit "A"; that the formation consists aof
transqresasive sande wirich exhibit pcoor grain sorting and high

- 831t and clay content duo to the processes of the depositional

snvironmaenta; that thaea tno of the formstion is found at an
average depth of 7575 feet below the aurfaces and that the

‘qross thickness of productive sand is approximately 250-300
- faet. '

(15} That the type section for the Basin~Dakota formation
is described as that 400 foot interval found below a depth of

7251 fast as found on the Induction-tlectrical and Gamms Ray
‘1log from the El Pfaso Natural Gas Gartner Well No. 9 located in

the NE/4 of Saection %3, Township 30 North, Range B West, San
Juan County, Nsw Maexico.

(16 i That the tschnical evidencs presented in thias case
demonsteated that no well formerly or currently coampleted in

‘the Basin~Oakota Torwation within fhe propvosed azwrsa sxhibited

permsability, ges productivity, oo ¢rude cil productivity in
excess of the following parametarss

(a) average in eitu gas permeability throughout
the pay gection of 0.1 millidercys and

(b) stabilized gas production rate, without
stimulation, against atmospheric pressure,
of 336 MCFPD, the FERC maximum allowable
gas production rate for an average formation
desth of 7575 feet; =and

(c) crude o0il production rate of 5 barrals per day.

(17) That the technical evidence presented in this caee

demons.rated that the predominant percentage of wells which may
be completed in the Dakota formation within the proposed tight

- formation area may resasonably be presumed to exhibit permea-
‘bility, gas productivity, or crude oil productivity not in

excess of tha above described parameters.

(18 That within the proposed aresa there i¢ @ racognizod
aquifer being the O0jo Alamo, found at depths of 5000 to 6000
feet above thas Dakota formation.

;
t
H
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(19) That exiating Stats of Now Mexico and Fodaral Regu-
lations rolating to casing and cementing of wella will rssurs
that davelopment of the Dakota forwation will not advergely
affect any overlying =2quifera.

(20) That the area described on Exhibit “A" Lo this order
shoulu bs rscommanded to the Fedoral Eperqgy Requlatory Commie-
‘gion for designation na a tight formation.

IT 1S5 THEREFORE GRDERED:

- e

{1) That it be and hersby ia recommonded to the Faderal
Enargy Regulatory Commigsion pursusnt to Section 107 f the
. Netural Gas Poliecy Act of 1978, and 18 C.F.R. §271.703 of the
- regulations that the Dakota formation underlying those lands
~in San Juan County, New Mexico, described on Exhibit "A" to
- this ordsr, be deaignated as a tight formation.

; (2) Thal Jurisdiction of thias cause is retained for the
" entry of such further orders as thas Division may deem necessary.

DONE at Santa Fe, New Mexico, on ths day and year herein-
dealqnated.

~abave

TATE GF NEW MEXICO
IVISION

JOE D. RAMEY /
Director d

NN




JOWNSHIF 32 NORTH, RANGE 7 WEST, NMPM
Sectinna 7 through 9: All

Sections 1& through 21t All

Sectionus 25 through 363 Al}

JOWNSHIP 32 NORTH, RANGE 8 WEST, NMPM
Sectiona 7 Uthrough 36: All

TOWNSHIP 32 NORIH, RANGE 9 WEST, NMPM
Sectiona 7 through 36: All

TOWNGHIP 31 NORTH, RANGE 8 WEST, NMPM
Sectione 1 through 311 ALl
Sectiona 33 through 36: All

TOWNSHIP 31 NORTH, RANGE 9 WEST, NMPM
Sections 1 through 26s All
Sections 29 through 36: All

TOWNSHIP 30 NORTH, RANGE 8 WEST, NMPHM
Sections 1 snd 2: All

Sectione 6 through 34: All

Section 361 All

TOWNSHIP 30 NORTH, RANGE 9 WEST, NMPM
Sections 1 through >0: All
Sections 35 and 36: All

TOWUNSHIP 30 NURfH, RANGE 10 WEST, NMPM
Sections 1 through 18: All
Secticn 24: All

TOWNSHIP 29 NORTH, RANGL 8 WEST, MMPM
Sectiona 1 through 6: All

TOWNSHIP 29 NORTH, RANGE 9 WEST, NMPM
Sections 1 and 2: ALl

;Containing a totai nof 149,760 acresa, more or less.

EXHIBIT "A®
Case No. 7608
Ordar No. R=7047




Docket Nou, 16-82

Dockets N0s.19 =87 and 20 -82 are tentatively set for June 23 and July 7, 1982. applications for hearing must
e filed at least 22 days in advance of heaxing date.

DOCKET: COMMISSION HEARING - WEDNESDAY ~ JUNE 2, 1982
OIL CONSERVATION COMMISSION - 3 A.M,
MORGAN HALL, STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO

CASE 7522¢ (DB NCVO - Continued from May 17, 1982, Commission Hearing)

aApplication of Santa Fe Exploration Co. for an unorthodox gas well location, Eddy County, New Mexico.
Applicant, in the above-styled cause, se¢ks approval of an unorthodox location 66C feet frouw the Noxth
and West lines of Section 14, Township 20 South, Rangs 25 East, Permc-Penn, Strawn, Atocka and Morrow
formations, the N/2 of said Section 14 to be dedicated to the well.

Upon application of Chama Petroleum Company, this case will be heard De Novo pursuant to the provisious
of Rule 1220.

P i T 3 s smsead
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Application of William B. Barnhill for an unorthodox gas w#exl location, EddAy County, New Mexico.
Applicant, in the above-styled cauge, seeks approval of an unorthodox location 660 feet from the
South and West lines of Section 35, Township 19 South, Range 25 East, Permo-Penn, Strawn, Atoka and
Horraw formatiocns, the S/2 of said Section 35 to be dedicated to the well.

Upon application of Chama Patroleum Company and Willian B. Barnh:.ll, th:.s case will be heard De Nove
pursuant to ths provisions of Rule 1220.
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Docket No, 17-82

DOCKET:  EXAMINER HEARING - WEDNESDAY - JUNE 9, 1980
9 A.M. MORGAN HALL, STATE LAND OFFICE
BUILDING, SANTA FE, NEW MEXICO

The following cases will be heard before Richard L. Stamats, Examiner, or Daniel S. Nutter, Alternate Examiner:

CASE 7599: Application of Barbar Oil Inc. for an Exception to Rule 705-A Eddy County, New Mexico.
:pﬁlxcant, in the above-styled cause, seeks an exception to the provisione of Rule 705-a of the Division
es and Regulaticns to permit 37 temporarily abandoned injection wells in its Ruasall Pool waterflood

project to remain inactive for a period of up to three years without the required cement or brid 1
2 s “
baing installed thsrein to isolate the injection zone. 3¢ pRgs

CASE 7600: Appl:.cam.on of Gulf 0il corpo:atlen for salt water disposal, Lca County, New Mexico.
Applicaiit, in the above-styled cause, seeks authority to ciazpose of produced salt water into the Seven
Rivers and Queen formations in the pexforated interval from 3338 feet to 3448 feet in its Arnott-Ramsay
(NCT~B) Well No. 4 located in Unit D of Section 32, Township 25 South, Range 37 East, Langjlie Mattix Pool.

CASE 7548B: (Continued from April 14, 1982, Examiner Hearing)

Application‘of Tahoe Oil & Cattle Co. for salt water disposal, tes County, New Maxico.

Appl’.ant, in the above-styled cause, seeks authority to dispcse of produced salt water -into the San

Andres formation in the perforated interval frcm 4932 feut to 4992 feet in its Schwalbe Well No. 1,
. located in Unit P of Section 21, Township 9 South, Range 37 East, West Sawyc:—SAn Ardras Pool.

CASE 760l: Application of Claude Walker for an oil tresting plant permit, Lea County, New Mexico.
Applicant, in the above-styled carse, seeks authority for the construction and operation of an oil
treating plant for the purpose of treating and reclaining sediment oil at its salt water dispoul site
in the NE/4 NE/4 of Section 11, Township 10 South, Range 15 East.
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SXAMINER HEARING - WEDNESDAY - JUNE 9, 1982

CASE 7602:

CASE _7602:

CASE 7519:

CASE 7604:

CASE 7605:

CASE 7606:

CASE 7592:

CASE 7586:

Application of Rigqueza, Inc., for an oil trefatinq plant permit, Eddy County, New Mexico.
Applicant, in the 4bova-styled cause, seeks authority for the construction and operxation of an oil
treating plant for the purpose of treating and recliiming sediment cil in the NE/4 of Section 26,
Township 22 South, Range 29 East.

Application of Riqueza, Inc. for an exception to Order No. R-3221, Eddy County, New Mexico.
Applicant, in the above-styled cause, seeks an exception to COrder No. R~3221 to permit the
comnercial disposcl of produced bride into an unlined surface pit located neax its proposed oil
treating plant in the NE/4 of Section 26, Township 22 South, Range 29 East.

(Continued frox lay 26, 1982, Examiner Haaring)

Application of S5 & J 01l Ccapany for special pool rules, McKinley County, New Mexico.

applicant, in the above-styled cause, seeks the promulgation of special pool rulcs for the Seven
Lakes-Menalee 0il Pcol to provide for welis to be located pot nearer than 25 feet to the Juarter-quarter
section line nor nearer than 165 feet to lands owned by an offset cperztor. .

Application of Rio Peccs (Ccrporation for compul sory pooling, Lea County, New Mexico.

Applicant, In the above~styled cause, seeks an Order pooling all mineral interests from the surface

to the base of the Pennsylvanian formation underlying the /2 of Section 2, Township 19 South, Range

32 EBast, to be dedicated to z wel) to be drilled at a standard location thereon. Al3o to be considered
will be the cost of drilling and completing.said well and the allocation of the cost thereof as well

as actual ocperating costs and chaigoes for supervision, designation of applicant as operator of the well
and a charge for riskx involved in drilling said well.

Application of Yates Patroleum Corporaticn for f.-cnpulsc’::y'pooling, Eddy County, New Mexicc.

Applicant, in the abovy-styled cause, seeks an order ‘puoling ali mineral interests from the top of the
Wolfcamp formation throuy the uppermost 100 feetr of the Mississippian Chester Limestone underlying

the W/2 of Section 35, Tuwaship 19 South, Range 24 East, to be dedicated to a well to be drilled at

a standrrd location therecn. Also to b c¢onsidered will ke the cost of driliing and completing said

well #nd the 2llocation of the cost thereof as we«ll as actual operating costs and charges for supervision,
designation of applicant as opeirator uf the well and a charge for risk involved in drilling said well.

Application of MIS Limited Paxtnership’ Company fox compulsory pooling, Chaves County, Nev Mexico.
Applicant, in the above-styled -cause, seeks an order pooling all mineral interasts from the surface
through the base of the Abo formation underlying the WW/4 of Section 5, Township ? ‘South, Range 26 East,
to be dedicated to a well). to be drilled at a standard lccation thereon. Also to be considered will be

the cost of drilling and complceting said well and the allocation of the cost thersof as well as actual
operating costs and cirargas for superv’ ion, designation of applicant as opercator of the well and a chaxge
for risk involved in drilling said well.

(Continued from May 26, 1982, Examiner Hearing) .

Appilication of OXOC0 for compulsory pooling, San Juan County, New Mexico.

Applicant, in the zbove-styled cause, seeks an ord.r pooling all mineral interests from the surface

to the base of the Mesa Verde formation underlying the E/2 of Section 20, Township 32 North, Range 8
West, to. D¢ dedicated to a well to he drilled at a standard location therzon. Also to be considered
will be tha cost of drilling and compieting said well and the allocation of the cost thereof as well
az actual operating costs and charcese for supervision, designation of applicant as operator of the wall
ana a charge for risk involved in drilling said well.

(Continued and Readvertised)

Application of Standard Resources Corp. for designation of a tight formation, Chaves and Zddy Counties,

- New Mexico. Applr‘ant, in the a.bove—styled cavsze, seeks the designation of the Abo-Wolfcamp formation

undetlqu alli or portions of Townsnip 15 Scuth, Ranges 23 through 25 Bast, Township 19 South, Ranje 20
East, and Township 20 South, Range 20 East, all in Chaves County; in Eddy County: Township 16 South,
Rznges 23 through 26 Easi, Township 17 South, Rangas 2Y, 23, 24, and 25 East, and Township 1& South,
Ranges 21, 23; Z4 and 25 Rast, Township 19 South, Rsnges 21, 23 and 24 East, and Township 20 Scuth,
Ranges 21, 23 and 24 East, containing 460,800 acres, more or less, as a tight formation pursuant to
Sextion 107 of the Natural Gas Policy Act and 18 CFR Section 271. 701-705.
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CASE_7807:

Application of El Paso Natural Gas Company for the abolishment of the Blanco-Pictured Cliffs Pcol
and the expansion of the South Blanco-Pictured Cliffs Pool in Rio Arriba, Sandoval and San Juan
Counties, Naw Mexico., Applicant, in the above-styled cause, seexs the abolishment of the 8lanco-
Pictured Cliffs Pool and the expansion of the horizontal limits of the sSouth Blanco-Pictured Clifis
Pool to include the abolished acreage.

Also to ba considered will be the appropriate methed fox instituction »f gaa proraticning for wells
effected by the change in pool designation,

Application of Tennaco 0il Company foi designation of a tight formation, San Juan County, Hew Mexico.

© v ~—-Pyrsuant to Saction 107 of the Natural Gas Policy Act of 1978 and 18 CPR Section 271. 701-705, applicant,

CASE 7609:

in the abovz~styled cause, seeks the designation as a tight formation of the Dakota Producing Interval
underlying the following descrited lands:

All of:
Sectionsg 1 thru 6, Townshipr 29 North, Rangs 8 West;
Sectlons 1 and I, Township 29 North, Range 9 Weat;
Sections 1 thru 18 and Section 24, Township 30 North, Range 10 West:
Sacticns 7 thru 9, 16 thru 21 and 25 thru 36, Township 32 North, Range 7 West;
All sections, Township 32 North, Range 8 West; and ) »
All sections, Township 32 Noxth, Range 9 West;
Also: : »
Allnof Township 30 North, Range 8 West except Sections 3 thru 5 and Section 35;
All of Township 30 tiorth, Range 9 Wesat except Sectiona 31 thru 34; v
All of Township 31 North, Range 8 West except Section 32; and
All of Township 31 North, Range 9 West except Sections 27 and 28
containisng 149,760 acres, more or less.
In the matter of the hearing called by the 0Oil Conservation Division on its own motion E&r.an order
creating and extending certain pools in Chaves, Eddy, and iea Counties, New Mexico.
(a) CREATE a hew pool in Eddy County, New Mexico, classified as a gas pool for Middle
Bol} Canyon production and designated as the Brushy Draw-Middle Bell Canyon Gas Pool.
Th. discovery well is the J. C. Williamson EP-US™ Well to. 2 lccated in Unit O of Section
26, Township 26 South, Range 29 fast, NMPM. Said Pool would comprisa: -

TOWNSHIP 26 SOUTH, RANGE 29 EAST, NMPM
Section 26: SE/4

(b) CREATE a-new pool in Lea County, New Mexico, classified as an 0il pool for Sone Spring
production and designated as the Legg-Bone Spring Pool. The discovery well is the Amoco
Production Company ‘State LT Well No. 1 located in Unit X of Section 32, Township 21 South,
Rangz 33 East, XMPM. Said Pool would comprise:

TOMNSHIP 21 SOUTH, RANGE 33 EAST, NMEM
Section 32: SW/¢

(c} CREATE a new pool in Chaves County, New Mexico, classified as a gas pool for Atocka
production and designated as the White Ranch-Atoka Gas Pool. The discovery well is the
Depco, Inc. White Ranch Unit Well No. 1 located in Unit-F of Section 8, Township 13 Socuth,
Range 30 East, NMPM. Said Pool would comprise:

TOWNSHIP 13 SOUTH, RANGE 30 EAST, NMPM
Section 8: W/2 ;

(d) EXTEND the Austin-Mississippian Gas Pool in Lea County, New Mexico, to include
therein: ) R )

TOMMSHIP 14 SOUTH, RANGE 36 SAST, GW
Section 3: N/2 and SW/4
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(e)

(£)

(g}

)

(i)

N

(k}

{1

(m)

{n}

{a)

Docket No, 17-82

EXTEND the Baum-Upper Pennsylvanian Pool in Lea County, New Mexico,
to include therein:

TOWNSHIP 14 SOUTH, MNGE 33 ERST, NMPM
Section 18: NE/4 )

EXTEND the Burton Flat-Morrow Gas Pcol in Eddy County, New Mexico, to
include therein: ;

TOWNSHIP 20 SOUTH, RANGE 28 EAST, NMPM
Section 8: $/2

EYTEND the East Burton Flat-Morrow Gas Pool in r£ddy County, New Mexicb. to
include therain:

TOWNSHIP 20 SOULH, "ANGE 29 EAST, NMPM
Section 6: S/2

EXTEND the Cedar Lake-~Morrow Gas Pool in Eddy County, New Mexico, to include
therein:

TOWNSHIP 17 SOUTH, RANGE 30 EAST, NMPM
Section 341 N/2
Section 35: N/2

EXTEND the Croocked Creek-Morrow Gas Pool in Eddy County, New Mexicec, to
include therein: )

TOWNSHIP 24 SOUTH, RANGE 24 EAST, NMPM
Section 3: S/2
Section 10: 'N/2

EXTEND the EK Yates-Seven Rivers-Queen Pocol in Lea County, New Mexico, to

include therein:

TOWNSHIP 18 SOUTH, RANGE 34 EAST, NMPM
Section 9: SW/4

EXTEND the Elkins-San Andres Pool in Chaves County, New Mexico, to
include therein:

TOWNSRIP 7 SOUTH,RANGE 28 EAST, NMPM
Section 22: S/2 NW/4

EXTEND the Empize—Pcnﬁsylvanian Gas Pcol in Eddy County, New Mexico, to
include therein:

TOWNSHIP 17 SOUTH, RANGE 28 EAST, NMPM
Section 20: N/2

BXTEND the East Grama Ridge-Morrow Gas Pool in Laea County, New Mexico, to
include therein:

TOWNSHIP 21 SQUTH, RANGE 35 EAST, WMPM
Section 31: '§/2

EXTEND the Hoag Tank-Morrow Gas Pool in Bddy County, Mew Mexico, to
include therein: )

TOWNSHIP 19 SOUTH, RANGE 24 EAST, NMPM
Section 3d: N/2

EXTEND the House-Drinkazd Pool in Lesa County, New Mexico, to include therein:
TOWNSHIP 19 SOUTH, RANGE 38 EAST NMPM
Secticn 35: SE/4

TOMMSHIP 20 SOUTH, RANGE 38 EAST, NMPM
Section 2: NE/4
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(p) EXTEND the Scuth Kemnitz Atcka~Morrow Gas Pcol in Lea County, New Mexico,

to include tharain:

TOWNSRTID 14 SOUTH, RANGE 34 TAST, NMPM
Section 19: S/2

{a) EXTEND the EastLaRiﬂaoHorrow Gas Pool in Lea County, New Mexico, to
include therein:

TOWNSHIP 18 SOUTH, RANGE 34 EAST, NMPM
Section 35: S/2

{r} EXTEND the North Loving-~Atcka Gas Pool in Eddy County, New Mexico, to
include therein: -

TOWNSHIP 23 SCUTH, RANGE 28 EAST, NMPM
Section S5: All

(s} EXTEND the North lLoving-Morrow Gas Pool in Eddy County, New Mexico, to
include therein:

TOWNSHIP 23 SOUTH, NGE 28 EAST, NMPH
Section 6: §S/2

(t) EXTEND the Maljamar-Atoka Gas Pool in Lea County, New Mexico, to include
therein:

TOWNSHIP 16 SOUTH. RANGE 33 EAST ‘XHP‘!
Section 28: E/2

(u) EXTEND the Sauth Salt Lake-Morrow Gas Pool in Lea County. New Mexico to
includa therein:

TOWNSHIP 21 SOUTH, RANGE 32 'EAST, . IMPM
Section 6: Lots 1, 2, 3, 4, 5, 6, 7, and 8

{v) - EXTEND the Sand Kills Grayburg-San Andxes Pool in Lea County, New Mexico,
teo include therein:

TOWNSHIP 20 SOUTH, JANGE 39 EAST, NMPM
Section 31: SE/4

(W) EXTEND the Shugart-Morrow Gas Pool in 2ddy County, New Mexico, to include
therein:
TOWNSHIP 19 SOUTH, RANGE 31 EAST, HMPM
Section 4: N/2

{x} EXTEND the Tom~Tom San Andres Pool in Cha?es County, New Mexico, tou
inciude therein:

TOWNSHIP 7 SOUTH, RANGE 3). EAST, NMPM
Section 35: NE/4

(y) EXTEND the Travia-Upper Pennsylvanian Pool in Eddy County, Naw Mexico,
to include therein:

TCWNSHIP 18 SOUTH, RANGE 28 EAST, NMPM
Section 13: N/2 NwW/4

(z) EXTEND the North Turkey Track-uorrou Gas Pool in Eddy County, New Mexico,
to include therein:

TOWNSAIP 18 SOUTH, RANGE 28 IAST, NMPM
Section 27: E/2
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(aa) EXTEND the White City-Pennsylvanian Gas Pool ia Eddy County, Hew Mexicc,
to includa therein:

TOWNSHIP 25 SOUTH,RANGE 26 EAST, NMPM
Section 13: All

{(bb) EXTEND the North Young-Bone Spring Pool in Lea County, Nev Mexico, to
include therein:

TOWNSHIP 18 SCUTH, RANGE 32 SAST, NMPM
Section 4: SE/4
Section 11: w/2

i!ttiQtf'ﬁiiiQtiﬁit‘l't..ﬁ.tiii'titi.ﬁi.ﬁ*“.ttt‘iiti".ti'ﬁt"il.ﬁi!iﬁt'i*‘ﬂﬁ‘tﬁ".ittt.lt"ti.‘it.i*»iiiﬁ!i ARk hkN bk
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OCCKET: EXAMINER HEARING - THURSDAY- JUNE 17, 1982

9 A.M. ~ OIL CONSERVATION DIVISION CONFERENCE
ROOM, STATE LAND OFFICE BUILDING, SANTA FE,
NEW MEXICO

The following cases will be heard before Daniel S. Nutter, Examiner, or Richard L. Stamets, Alternate Examiner:

ALIOWABLE: (1) Consideration of the allowable production of gas for July, 1982,
from fifteen prorated pools in Lea, Eddy, and Chaves Counties,
New aexico.

{2) Considaration of the allowable production of gas for July, 1982,
"~ £rom four prorated poolsz in San Juan; Rio Arriba, and Sandoval
Counties, New Mexico. '
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" WILLIAM R. SPEER CONBULTING GEOLUGIST

DAILY DRILLING SUMMARY

7 a.m. Report

Trail Canvon #3
= NMEM,

San Juan Co., New Mexico
Estim. T.D. 8380 ft.

May 20,1962 Dcpth 335'. Cementing 10 3/4" surface casing:
Thur. Moved on location and rigged up Four Corners Drilling
‘ Co. Rig No. &6. Spud well at 10:30 p.m., 5/19/82.
Drilled 13 3/4" hole to 335'. Ran 7 jts. 10 3/4",
32,75 1b., H-40, ST&C casing (309.10 ft.). Landed
at 323 ft. Rigged up National Cementers and began
cementing surface casing. Hole deviations: %° @ 1621,
1°© @ 335, |
: Estim.Cumul.Cost: $22,927

May 21, 1982 Depth 1035'. |

Fri. Cemented 10 3/4" surface casing with 265 sacks
{312.7 cu.ft.) Class B cemént, 2% CaCl. Plug down
“to 304' at 8:30 a.m., 5/20/82. Good circulation
throughout cementing, circulated 20 sx. cement
to surface. Ran two centralizers on 10 3/4" casing
on first and third collars. W.0.C. 12 hrs. Nippled
up BOP's and tested to 800 psi. Drilled out with9 7/8"
bit No. 2 (Security S-86) at 8:30 p.m., 5/20. Mudded
up.to wt. 8.9 ob,, visc. 33, water loss 9.6 cc. at
800'. Hole deiviation survey: 1° @ 842,

Estim.Cumul.Cost. $37,018

May 22, 1982 Depth 2026 ft. Drilling with bit no. 2-9 7/8"
Sat.- '§-86F in ss. & sh. Stuck dril) pipe at 1400 ft.
Spotted 1800 gal. diesel and broke loose. Mud wt.
9.1 1b., visc. 36 sec., water loss 10 cc. Rotary wt.
40,000 1b., RPM-70. Drill collars: 6% x2%x620 ft.
Mud pump 6x8, 100 'stsokes‘/mjin‘. '@ 2000 psi. Hole
. deviation surveys: 1° @ 1260', 1%° @ 1752'. Estim.
“cumul. cost $49,388. , :

May 23, 1982 Depth 2652 ft. Making trip for bit no. 4 in’ San Jose
“Sun. g .s8: & sh. Bit no. L -made 1 !
o 28% hrs. Bit no. J (9 BEBHRHE:GMiNwEadAMBY'S in §7 3/4
R hr. Mud wt. 9:2 1H., wWgcod8csecroW divisi@nce. {Hole
: '. Estim f&éml;lg.ﬂ _i\cast [$ 2228, .

deviation 2° @ 21
CASENO _Z60Y
;o - | Submitied hy __ ae( -
- Hearing Date __é = -5




May 24, 1982
Mon,

May 25, 1982
Tues.

. WILLIAM R. SPEER CONBULTING GEOLOGIST Page 2

Trail Canyon # 3

Depth 3234'.,.Drilling with bit no 4 (9 7/8" HIC

J22) in Fruitland fm. ss's. & sh's. Mud wt. 9.23#,

ViaC. 0 sec., w. 1.10cc. Rotary wi. 45,000 1lbs.,

rgm Hole deviation surveys: 1 3/4° @ 2653',
@ 3150' Estimated cumul. cost $656, 650

Depth 3900'. Circulating, prep to trip for Iintermediate
logs. in Lewls shale. Mud wt. 9.4 1b., visc. 70,

water loss 7.5 cc. Rotary wt. 45,000 1b., rpm 70.

Bit no. 4 (HTC J-22) made 870¢! in 26 hr., bit no., 5
(HTC J-22) made 378' in 10% hr. Hole deviation survey
27 @ 3882'. Estim. cumul. cost $76,445.

Depth 3900'. Laying down drill pipe, prep to run
7 5/8" casing. Ran Dresser-Atlas induction-electrical,

densilog and compensated nuetron logs to T.D. of 38941,
Hole deviation 1°@3900'. Formation tops: Kirtland

-Fm. 2966', Fruitiand Fm. 3136', Pictured Cliffs Ss.

3610', Lewis Sh. Transitional 3756', Lewis Sh. 3864'.
Ran Drill stem test no. 1: 3508-3900: open tool for
initial flow period of 15 min., good blow air immed-
iately and thru-out test period. Shut in tool for 25

‘min. initial period. .Opened tool for 2nd flow period

of 30 min. Good blow air immediately which decreased

‘and died in 26 min. .Shut in tool for 30 min. final

period. Recovered 674 ft. of slightly gas-cut, highly
viscous:: drilling mud. Initial hydrostatic pressure
1742 psi, flow pressures, both initial and final,
indeterminate due to plugglng by viscous mud. Initial
shut-in pressure 1512 psi in 30 min., final shut-in
pressure 1499 psi in 30 min. Final hydrostatic
1661 psi. Sample bomb contained small amt. of slightly
as-cut heavy mud. Apparently high viscosity of mud
150 sec.) prevented valid DST as hole attempted to
unload with gas as it was being circulated after DST,

. = preparatory fto running casing. After partial unloading,

May 27, 1982
Thur. -

hole continued to be highly gas-cut as mud was thinned
to 65 viscesity and it was necessary to keep hole
loaded thru-out drill pipe lay down. Gas may be

coming from either DST zone or coal zones ‘above at
3320 to 3410 ft. Estim. cumul. cost $96,145.

Depth 3900'. Drilling cement with bit no.6 (6 3/4"
HH-44). Ran 97 jts. 7 5/8", 26.4 1b., K-55, ST&C,

8-rnd casing (3911.68' with 1.10° Rector guide shoe
with automatic £i11 insert float). Landed casin%

at 3896' w/float at 3853' and centralizers at 38537,
3774, 3692' 3617' and 3496'. Circ. hole to reduce
visc. to 60 sec. Rigged up National Cementers and
pumped 20 bbls. chemical wash followed by 150 sk. 65/35
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‘May 27 (cont'd.)

May 28, 1982
Fri..

May 29, 1982

~Sat.

May 30, 1982
Sun.

FPage J
Trail Canyon # 3

Pozmix with 12% gel and 6% 1b'/sk. gilsonite followed
by 175 sk. Class B cement with 2% CaCl; and % 1b./sk.
cellophane flakes. Pump rate during mixing 6 BPM

at 300 psi max. press. Displaced with 180.5 bbls.
fresh water at 8 BPM and 1000 psi max. press. Plug
down at 1620 hrs., 5/26/82 with 1300 psi. Good circ.
thru-~out cementing job. Set slips with 69,000 1b.
tension and Rector cut of f casing. Ran temp survey
at 0030 hrs. 5/27/82. Top cement at 1900'. Poor
cement from 1900 to 2200 ft., good 2200'-T.D. w 0.C.
Est. cumul. cost $160,114,

Depth 5461'. Drilling with bit no 6 (6 3/4'" HH-44)
and air in Lewis shale. Displaced mud from 7 5/8"
casing with air, dryed hole, drilled out cement.
Hole ~dusting good. Drilling wt. 18,000 1b., 70 rpm.

- Hole deviation surveys: 196 4400', 1 3/49@ 4900',

20@ 5398'. Est. cumul. cost $177, 53?

Depth 6927'. Drilling with bit mo. 6 in Mancos shale
Alir pressure 180 lb., wt.'18,000 1b., 70 rpm.Jaﬁng

open hole a; 5240' (Bas

through ?” bleed-off line. Bad inflammable gas TSTM

with pressure gage and piltot tube. Gaged again at
EIZG' ZBgse of Pt. Lookout Ss.) through 1" line with

pitot tube and water mangmetgr and had 12MCFPD rate
' 1 S5, 15, 30 and 45 min. of test.

Hole deviation surveys: 13°@ 5917, 1 3/4°@ 6418.
Est. cumul. cost: $l92 748.

Depth 8093'. Drilling w/bit no. 7 {(HTC J-55) in
Gra?eros shale._Gaged open hole at 16 Ql (Base of

u
22MCFPD . Trip for bit no. 7 (HTC J-55) at 7789.
Bit no. 6 (HH-44) made 3889' in 47 hrs. Hole deviation
surveys: 1 3/49@ 6918', 1°@ 7420, 1 3/4°@ 7920. Est
cumul. cost $213,798. '

May 31, 1982 _Total Depth 8290'. Running 55" liner with 3%" drill
2

Mon.

;. pipe. Drilled to T.D. of 8290' a2t 8:30 a.m., 5/30/82
with bit no. 7 (HTC J-55) Bit no. 7 made 501' in

10 3/4 hr. Hele deviation survey 2°@8274'.Gauged
_open hole at T.D., making 264MCFPD natural gas. Ran

Dresser Atlas Dual Induction, Compensated Density,

" Linear Porosity Neutron and Gamma Ray logs to T.D

of" 8300' Formation tops: Mgsaggrde-SZB v

Mancos Transitional—

s Bt Lol
_ﬁQZi. Upper Mancos Sh. —6315‘ j&ﬂj;ungig. ‘Lower
!, Greenhorn Ls.-8027', Graneros Sh.-

8096' gkg;g Ss.-8210'. Laid down:-drill pipe and
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May 31, 1982
{cont*d.)

June 1,1982
Tues.

Trail Canyon # 3

collars, less 40 stands to run liner. Ran 102 éts;

5% casing (4,577.03') consisting of 12 jts. of

17.0 1b,, N-80 (493.20'); 55 jts. of 17 1lb., K-55
(2,311,95') and 42 jts. of 15.5 1b., K-55 (1,771.88"')
with B&W guide shoe, float collar and latch-in collar.

Picked up B&W liner hanger on 3%" drill pipe and

“continued in hole. Est. cumul. cost $233,373.

Finished running liner on hanger. Tagged bottom @
8290'. Pulled up 1 ft. off bottom and circulated
hole with 200 psi air for 30 min. Good returns--gas,
air and dust, no water. Landed 5%" casing at 8288
with latcheollar and float @ 8243' (shoe 41.55'
below float). Liner top @ 3700'. Hooked up National

' Cementers, pumped 20 bbls. chemical wash, followed

by 500 sks. 50/50 Poz-mix, 2% gel, %% NFL-2 & 1/3%
CDR-4 @'rate of 56 BPM. Total slurry volums 112

‘bbls. Cement wt. 13.4 1b./gal. Dropped liner plug

and displaced with 130:5 bbls. @ 650 psi. Landed
plug with 1250 psi at 8:45 a.m., 5/31/82. Released
pressure and checked flow-back-mnone. Packed off liner

. and released liner hanger. Picked up 6 ft. and loaded

annulus with 131 bbls. water. Clcsed BOP' = and reversed
out 19 bbls. of good cemént and 10 bbls, chem. wash.
Continued reversing out until all gas & air out and
shut down, job complete. Released Four Corners Drill-

.ing Co. rig no. 6 @ 11:00a.m.,5/31/82. Est. cumul.

cost $299,733.
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SUPPLEMENTAL SUMMARY OF TESTIMONY

ENGINEERING DATA

PROG

-

ICTION DATA TABLE

Exhibit K is a well list of all the Dakota penetrations within
the proposed area. It identifies the well’s data of first
production, cumulative production (to 1-1-82), 1981 production and
the 1981 average daily rate. The intent of this exhibit is to show
the production characteristic of the proposed area.

ESTIMATED ULTIMATE RECOVERIES FOR THE WINDOAWED AREAS

Exhibit L-1. 2, 3 identifies the wellgs within and iﬁunediate]y
surrounding the three windows of the proposed area. It gives an
estimate of the ultimatc recoveries of each well and calculates an
average for wells inside and immediately surrounding the three .
windows. These estimates were based on decline curve (rate vs.
cumulative production, attached) analysis where there was sufficient
production history to establish a constant trend. This technique is
not valid for new wells because they do not exhibit a constant
decline in their early life. Thus another method was employed.

This involved taking the well's average turn on rate (1-2 months)
and artificially declining it using a typica) Dakota production
scheme. This resulted in an estimate of the ultimate recoveries for

the newer wells.

The exfnbit shows the anamolous production characteristics
within the windows and gives evidence to the location of the

window's boundaries.
“"DEVELOPMENT DATA

Exhibit M is a table shawing the level of actiwty within the
proposed area. The exhibit gives a percentage of development for
each township and range based on’the number of wells within each
section and shows a percent developed for the entire area.
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H JUN 30 1982

Mr. Richard L. Stamels

Examiner, Oil Conservation Division
State lLand Office Building

Santa Fe, New Mexico 87501

Re: late File Exhibits in Case No.
7608, Application of Tenneco 0il
Company for Designation of a
Tignht Formation, San Juan County,
New Mexico

Dear Mr. Staments:

Enclosed are three copies of exhibits marked "K", "L" and "M" which we
request he accépted as late file exhibits in this case. These exhibits were
prepared by Mr. Dean Liley, the expert petroleum engineer who testified at
the hearing. 1Index tabs are provided so that these erhibite may be placed
in the looseleaf binders entered into evidence at the hearing.

Exhibit “K" is a well list of all Dakota penetrations within the
application area. It identifies the date of first production, total
“aumulative production to January 1, 1982, 1981 production and 1981 average
daily rate for each well. This c¢xhibit demonstrates the production
characteristics of the proposed area.

Exhibit "L" identifies the wells within and irmmediately surrounding the
three “windows" in the proposed area. . Average ultimate recoveries are
estimated for wells within and surrounding each "wiadow". These estimates
are based actual decline curves (rate v. cumulative production) where there
is sufficient production history to establish a trend. For new wells which
do not exhibit a constant decline in their early life the average turn-on

rates (1 to 2 months) were artificially declined usmg a typical Dakota
p*cd""*xor schenme, Thi oxhibit illustrates the anamolous preduction

At N e AL ILU

characteristics within the "windows®™ and the limited areal extent of these
ananolies, ‘

Exhibit "M" is a table showing the level of drilling act1v1ty within the
proposed area. A percentage of development is calculated for the entire
area based on the total number of drilling locations -available under the
0.C.D.'s infill Order No. R-1670V. In addition, a percentage of development
is presentéd for each township by giving the number of sections ‘¢ontaining
0, 1, 2, 3 or 4 wells (0, 25, 50, 75 and 100%, respectively). This exhibit
clearly establishes that the proposed area has not been: subject to a great
degree of development.

TOER 104A {3778
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Mr. Richard '. Stameis
June 29, 1982
Page 2

We would also wish at this Lime to correct a few minor errors in the
original application. These corrections are:

{1) ©On the waps, Exhibits "B" and "D" there are two wells labeled #14
in Section 3% of Township 30 North, Range 8 West. The well spotted
in the NW/4 should be deleted and the location. of the Lively #14
well on the well 1list, Exhibit "F", page 9, should he changed Lo
read TNWSW Sec. 30." :

(2) A Dakola single well labeled #1 should be added to the maps,
Exhibits "B" and "D, in the SESE of Section 28 in Township 30

North, Range 8 West. The well 1ist, Exhibit "F", page 12, should
now include the following line entry:

Cindsey B 1 12712779 374760 Aotive =
Tenneco .
SusW Sec. 28

Also enclosed' is a propcsed form of order for your approval. Please
send an executed copy of the order for our files.

Ve appreciate your cooperation and if we may be of any further
assistance, please .et us know. We will be available should y.u wish us to
appear when you reopen the record in July.

Very truly yours,

TENNECQ OIL COMPANY

W@J A

Michael P. Kovich
Attorney

MPK ;1

e i

o lbuies BEFORE E..A ANER STAMETS
_CILCONs: VATION DIVISION |
| lepteco ExriiBiT MO, 9608
CASENO.__") 668 |
Submitied by

Hearing Date

TOEP 100C. 3172




Docket No.

CiL/sfl

State _of New Mexico
0il Conservation Commission
Santa Fe, New Mexico

CURTIS J. LITTLE
PETROLEUM BEQOLOGIST

TELEPHNOME (805) 3237-5176

-]

PFUOST OFFICE 80X 24877
PETROLEUM PLAZA SUITE 150
FARMINGTON, NEW mMEXICO 87401

Ra: Hearing Case No. 7608

17-82

The undersigned supports the Applicant for the designation of the Dakota
Formagion,as a tight formation pursuant to Section 107 of the Natural

Gas Policy Act and 18 CFR Section 271.701-7C5.

=

CURTIS J. L[TTL;




KELLAHIN and KELLAHIN

Attorneys at Laav

Jason Kellahin o ""'SEG“I:' Avene
W. Thomas Kellahin o4 ¢ hox e ‘ .
S Santa Fe, New Mexico 87501 - - * Telephone 982-4285

Karen Aubrey Area Code 5C§

June 1, 1982 .
o

Yoy

. 4oy O
IS R

———e

R
'

ONGLN e SN Ay
. Mr. Richard L. Stamets %ﬁiﬂA R /f// ‘? S
_ New Mexico 011 Conservation Division yd \\fM/ j' :
P, 0. Box 2088 v ; /i
N Santa Fe, New Mexico 87501 / ) ///2€§§Z_Mwm
, | J

Re: Tannaco D r‘.nmpany

il
OCD Case 76UB

ES it =208 X

Dear Dick:

Please enter our appearance in Division Case 7608 on behalf
of Tenneco 0il Ccmpany.

We are appearing in association with Mr. Michael P. Kovich,
an attorney for Tenneco 0il Company, who will present Tenneco's case.

Very trutzﬂyours,l

Y

WiK:rb

S

cc: Millard Carr, Esq.,
Tenneco-Denver
Michael P. Kovich, Esq.,
Tenneco-Houston
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Térn1ecx>()n
Exploration and Production

eco Company
Rocky Mourtain Division
PO.Box 3249 Delivery Address:

Englewcod, Colorado 80155 6061 South Willow Drive
{303) 740-4800 ’ Englewoud, Colorado

April 26, 1982

New Mexico 0i1 Conservaticn Div. Minerals Management Service
310 01d Santa Fe Trail = 505 Marquette N.W. Rm. 815
Santa Fe, NM 87501 - Albuquerque, NM 87102
Attn: Joe D. Ramey - Director Attn: Allen Buckingham

Re: HNew Mexico Tight Gas Hearing
Tenneco 0il Company Applicant
Basin Dakota Formation
San Juan County, New Mexico

Gentlenen:

. Pursuant to our application for a t1ght gas sand hearing to be
heard May 12, 1982 we have attached copies of exhibits we expect to
use in our presentation Please note that these materials are
pre11m1nary and that we reserve the right to add to, rcvise, delete
or othérwise alter this information. Firnal copies will be presented
during the hearing on May 12. :

The attached exhibits include:

A. Regional map showing all Dakota and Gallup completions and
all Basin Dakota tight gas applications in the Basin and
their relation to this application.

B. Base map showing outline of our application area and
locations of wells used for our geological cross-sections
and engineering test data.

C. Type log of the Basin Dakota formation in the area.

D. Base map showing structural contours on top of the Basin
Dakota formation.

E. Taree (3) geological cross-sections defining Bas1n Dakota
geo]ogy of the application area.




LT N S YT A S

New Mexico Tighit Gas Hearing
April 26, 1982

Page 2

Table showing data on all Basin Dakota completions within
the application area.

Table showing pre-stimulation rate data for the application
area.

Permeability data for the éppliéation area:

1) Core data (3)

2) Build-up tests (2}

SPE technical paper showing methodology used in core
permeabitity calculations.

Profile of typfcal completion procedure within the
application area ensuring protection of fresh water aquifers.

If you have any questions regarding this information, please

call.

RJG:pe

Very truly yours,
TENNECO OIL COMPANY

WG«,@}L@D

R. J. Gibb
Petroleum Engineering Supervisor

CC: Mike Kovich, Atty. (Houston)
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WELL NAME
OPERATOR LOCATION

32N-7M

SJU 32-7 #55
Northwest Pipeline
NESW Sec. 7

SJU 32-7 #36
E1 Paso Natural Gas
NENW Sec. 8

Allison Unit #26
E1 Paso Natural Gas
NESE Sec. 9

SJU 32-7 #37
El Paso Natural Gas
NWNW Sec.:9

; Allison Unit 5-A
i E1 Paso Natural Gas
. NESE Sec. 16

| SIU 32-7 #56
Morthwest Pipeline
SWNW Sec. 17

SPUD
DATE

12/27/79

 6/28/62

7/20/64

7/25/62

11/4/80

1/30/80

EXHIBIT

APPLICATION AREA WELL LIST
DAKOTA FORMATION

SAN JUAN COUNTY, NEW MEXICO

COMP
DATE

7/25/80

12/5/62

9/24/64
9/20/62
6/25/81

6/4/80

STATUS

Active

Active

S1I

TA

Active

Active

COMMENTS

- Dual Comp.: MVRD/DKOT

Duai Comp.: MYRD/DKOT
Last produced 1/78

Dual Comp.: MVRD/DKOT
DKOT Core: 7746-7968'
Permeability ~ Core

Dual Comp.: - MVRD/DKOT

v
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Page 2

WELL NAME SPUD ccMp DAKOTA
OPERATOR LOCATION DATE DATE STATUS » COMMENTS

e it

SJU 32-7 457 1/17/80 6/20/80 Active
Northwest Pipeline :
NESE Sec. 17

SJU 32-7 #58 12/14/79 5/23/80 Active
Northwzast Pipeline
SWNE Sec. 18

SJU 32-7 #60 ‘ 1/7/80 6/20/80 Active
Northwest Pipeline
NENE Sec. 20

SJU 32-7 #43 9/20/73 10/17/73 S : Last produced 11/81
El Paso Natural Gas Rate data
NWNE Sec. 21 ‘

Allison Unit #18 10/25/73 11/23/73 Active
El Paso Natural Gas
NWNE Sec. 25

SJU 32-7 #34 10/6/73 11/8/73 S I Last produced 11/81
E1 Paso Natural Gas '
_NENE Sec. 27

'SJU 32-7 #62 12/27/80 5/19/81 Active
| Northwest Pipetine
» SWSW Sec. 27

SJU '32-7 #63 1/4/80 5/15/81 Active
Northwest Pipeline :
SWNE Sec. 28

iU 32--7 #22 7/21/56 6/23/60 - P & A Dual Comp.: MVRD/DKOT
El Paso Natural Gas ) . , , DKOT Core: 7745-7913"
SESW Sec. 29 : , Permeability - Core

P




WELL NAME
OPERATOR LOCATION

SJU 32-7 #68
Northwest Pipeline
SESE Sec. 34

SJU 32-7 #69
Northwest Pipeline
- NWNE Sec. 35

SJU 32-7 #67

Northwest Pipeline
NWSW Sec. 36

32N-8W
Reese Mesa #6

Southland Royalty

NWSE Sec. 10

Reese Mesa #4.
“Southland Royalty
NESW Sec. 11

Reese Mesa #1
Southland Royalty
NENE Sec. 12

.keese Hesa #2
Southland Royalty
NWSW Sec. 12

Reese Mesa #
Southland Royalty
SENE Sec. 13

SPUD
DATE
1/14/81

2/2/81

1/23/81

11/19/79

7/9/13

7/22/69
5ﬂ3ﬁ3‘

617773

COMP
DATE
' 5/27/81

5/27/81

5/26/81

11/17/80

8/25/713

9/13/69

7/2/13

8/1/73

DAKQOTA
STATUS

Active

Active

Active

Active

Active

Active

Active

Active

Page

COMMENTS
Rate data
Dual Conb.: e,.'!YRD/DKDT
Dual Comp.: MVRD/DKOT
pual Comp.: MVRD/DKOT
Dual Comp.: MVRE?EKOT
Dual Comp.: MVRD/DKOT

3




WELL NAME
OPERATOR LOCATION

Reese Mesa #5
Southland Royalty
NENW Sec. 13

Trail'Canyon #1
Southland Royalty
SWSW Sec. 21

Wilmer Canyon #1
‘Southland Royalty
SWSKW Sec. 24

Schalk #%1
John E. Schalk
NENE Sec. 26

Rattlesnake Canyon‘#]
Southland Royalty
SESW Sec. 32

Albino‘Canyon #

Southland Royalty
SNSW Sec. 36

32N-9W

SJU 32-9 #70X
E1 Paso Natural Gas
SENE Sec. 21

SPUD
DATE
6/5/79

5/16/69
7/3/69
8/2/73

6/18/69

5/30/69

7/18/59

coMp
DATE

8/4/79

7/7/69

9/12/69

172874

8)25/69

7/i0/69

10/14/59

DAXOTA
.. STATUS

Active

P &A

P &A

Active

P&A

TA

P&A

COMMENTS

Dual Comp.: MVRD/DKOT
Dual Comp.: MVRD/DKOT

bual Comp.: MVRD/DKOT

Commingled: GLLP/DKOT

Dual Comp.: MVRD/DKOT

Dual Comp.: MVRD/DKOT

Dual Comp.: MVRD/DKOT



WELL NAME
OPERATOR LOCATION

31N-8W

~‘Oxnard #1-A
Supron Energy
NENW Sec. 8

Oxnard 3-A
Supron Energy
SESE Sec. 8

SJU 32-8 #35
El Paso Hatural Gas
SHS Sec. 13

‘Quinn 7-A
Supron Energy
SESE Sec. 17

Quinn 4-A
Supron Energy
NESE Sec. 19

Quinn 6-A
Supron Energy
SESE Sec. 20

SJU 32-8 H12A
Northwest Pipeline
SWNW Sec. 21

Fletther‘#2~
Tenneco-0il
SHSE Sec. 29

SPUD
DATE

8/29/80
8/13/80

8/22/60

7/1/80
1/30/79
2/11/81

8/20/79

comp
DATE

12/10/80

3/28/81

9/26/60

11/14/80

12/12/80

3/4719

6/21/81

9/15/79

DAKOTA
STATUS

Active
Activé
P&A

Active
Active
Active
Active

Active

Page 5
COMMENTS
Dual Comp.: MYRD/DKOT
Dual Comp.: MVRD/DKGT
Dual Comp.: PCC?/DKUT
Dual Comp.{ MVRD/DKOT
Dual Comp.: MVRD/DKOT
Dual Comp.: MVRD/DKOT

e




Page 6
| WELL NAME SPUD | CoMP DAKOTA
OPERATOR LOCATION DATE DATE STATUS COMMENTS
1 ‘ Howell D-5 . 5/22/80 9/8/80 Active
E1 Paso Hatural Gas .
NESE Sec. 31
Meatchor # : : 7/1/67 R/4/67 . Active
‘ ‘ Tenneco 0il
SWSW Sec. 33
Hale #4 9/24/68 11/8/68 P&A Dual Comp.: MVRD/DKOT
Southland Royalty
SENE Sec. 34
Hale #5 12/17/78 7/5/79 Active *
Southland Royalty : : :

SWSH Sec. 34

3IN-9¥

Nordhaus 6-A 1/15/81 4/21/81 Active Dual Comp. MVRD/DKOT
“Supron Energy

NWNW Sec. 1 | |
Nordhaus 2-A 5/11/80 9/18/80 Active Dual Comp. MVRD/DKOT
Supron Energy ‘
NENW Sec. 11

Nordhaus 5-A_ | 1/31/81 5/13/81 Active Dual Comp. MVRD/DKOT
Supron Energy '

SENW Sec. 12

Barrett #1 2/28/63 : ' §/17/63 P&A Dual Comp.: MVRD/DKOT
Tenneco

NWSW Sec. 20




WELL NAME
OPERATOR LOCATION

Barrett A-1
Tenneco Qil
SESE Sec. 20

‘Riddle B-1
Tenneco 0i1

SWSW Sec. 22

Hunsaker #2-R
Supron Energy
NWNE Sec. 26

Sheets Com #1
Tenneco 0i1
NWNE Sec. 29

Pritchard #5
Tenncco 0il
NWNE Sec. 34

 Pritchard #6

Tenneco 0il
NWSW Sec. 34

30N-8W

State Com AM #37
Mesa Petroleum
SWNW Sec., 2

.F10rance #37
Tenneco 0il1
SENE Se¢. 6

SPUD
DATE

5/29/80

9/3/éo
5/18/78
8{31/79
3/26/7

8/1/79

8/17/68

5/18/65

comp
DATE
7/14/80

12/12 /80

12/5/78

10/25/79

114/71

9/14/79

10/3/68

6/5/65

DAKOTA
STATUS

Active
Actjve
Active
Active
Active

Active

Active

P&aA

Page 7

COMMENTS

Dual Comp.: MVRD/DKNT

" Dual-Comp.: MYRD/DKOT




WELL NAME

OPERATOR LOCATION

Moore #1 -
Jerome McHugh
NENE Sec. 7

Moore #1‘
Tenneco 0i1
SESW Sec. 8

Florance #50
Tenneco
SEnNW Sec. 14

Fiorance #35
Tenneco 0il

NENE Sec. 18

Florance 111
Tenneco
SWNE Sec. 19

Florance #40
Tenneco 0it

- SWNE Sec. 21

Florance #29
Tenneco 0il
NESW Sec. 2%

Florance #46
Tenneco

SENE Sec. 29

Lively #25
Lively Expl.
NWSW Sec. 29

SPUD
DATE
5/12/68

4/25/65

2/25/82
4/24/65
12/10/64
3/18/54

9/28/75

COMP
DATE

6/25/68

' 10/14/65

7/29/63

4/9/82
7/8/65
1/5/65

7/13/54

11/19/75

DAKOTA
STATUS

Active

“Active

P&A

~Active

Active

S1

Active

P&A

Active

Page 8

COMMENTS

Dual Comp.: MVRD/DKOT

Dual Comp.: MVRD/DKOT

Dual Comp.: DKOT/PECF
Permeability - P.B.U.
Rate data

Dual Comp.: MVRD/DKOT
Last produced 10/80

pual Comp.: MVRD/DKOT

Fractured: TeSYed Dakota but
never produced




WELL NAME
OPERATOR LOCATION

Gartner #3
Tenneco 0i1
SENE Sec. 31

_Florance #44.
Tenneco 01l
SENE Sec. 31

Liveiy #15
Lively Expl.

orirec ~ T30
SEWE Sec. 32

n .
Gartiner #9

E£1 Paso Natural Gas
NENE Sec. 32

Lively #14

Lively Expl.
SWNW Sec. 36 .

30N-9W

Pritchard #1
Tenneco 011
SWSW Sec. 1

Turner-8 Com #2
Tenneco 0il
NENW Sec. 2

Florance #19
Tenneco
SENE Sec. 3

SPUD
TATE

3/12/80

5/13/65

9/29/6

10/7/73

9/9/65

11/24/80

8/3/62

L e A A R S e F

comp
DATE

4/24/80

7/5/65

5/6/73

11/13/61

10/15/65

3/16/81

1711763

DAKOTA
STATUS
Active
P &A
Active

Active

Active

TA

Active

Active

Page 9

[}

COMMENTS

Dual Comp.: PCCF/DKOT

Dual Comp.: MYRD/DKOT

DKOT Core 7362-7602"
Permeability - Core

Dual Comp.: MVRD/DKNT

Rate data

Dual Comp.: MVRD/DKOT




WELL NAME

OPERATOR LOCATION

Florance #16
Tenneco 011
NENE Sec. 6

El1iott Gas Com-X #1

Amoco Prod.
NESE Sec. 9.

Fiorance #i22
Tenneco 0il
SWNW Sec. 10

Florance #114
Tenneco 01l
NWSH Sec. 11

Florance 9-A
Tenneco 0il
NWSE Sec. 13

Florance #8
Tenneco 0il
SESW Sec. 14

Florance #13
Tenneco 0il
NWNE Sec. 18

Riddle Com #8
Tenneco 0il
NESE Sec. 18

Mansfield #1
Tenneco 0il

SESE Sec. 19

SPUD
DATE
6/19/65

1/7/79

11/29/75

6/25/65

12/12/66
7/26/81

10/1/65

comp
DATE

8/17/65

4/7/79

2/3/76

8/17/65

7/16/67

10/20/81

12/6/65

DAKOTA
STATUS

s et e

Active

Active

Active .

Active

P&A

~ Active

TA

Active

TA

Page

[

COMMENTS

— s e

Dual Comp.: MVRD/DXOT

. Dual Comp.: PCCF/DKOT

Dual Comn.: PCCF/DXOT
Dual Comp.: MVRD/DKOT
Dual Comp.: MVRD/DKOT

Dual Comp.: MVRD/DKOT

Permeability - P.B.U.
Rate data

Dual Comp.: MVRD/DKOT

10



WELL NAME

OPERATOR LOCATION

Florance #2
Tenneco 0il
NENE Sec. 20

Lively #30

Lively Expl.
SWSW Sec. 20

Florance #49
Tenneco
SWSE Sec. 22

Florance #5
Tenneco 0il
NENE Sec., 22

Florance #6
Tenneco 0il
SWSW Sec. 23

Florance #20
Tenneco 0il
NWHE Sec. 24

Jacques #3
Tenneco 0il
SWNW Sec. 25

Elliott 8-9
Aoco
NESW Sec. 26

Elliott B-8
Moco P
NESW Sec. 27

SPUD
DATE

8/3/65

12/12/75

3/3/63
' 8/25/65
6/7/65
6/2/65
12/14/80
6/11/65

4/11/65

COomp
DATE

10/6/65

1/20/16

8/13/63

10/€/65

7/20/65

7/8/65

3/31/81

8/24/65

5/26/65

DAKOTA
STATUS

TA

Activg
S

Active
Active
Active
Active

Active

Active

Page

s

COMMENTS

Dual Comp.

MYRD/DKOT

Last produced 6/80

Dual Comp.
Dual Comp.:
Dual Cohp.:

Dual Comp.:

MVRD/DKOT
MVRD/DKOT
MVRD/DKOT

PCCF/DKOT

n




Elliott B-7 6/22/64 9/14/64 Active
Amoco

SEME Sec. 27

Federal 28=1 S 0/25/81 11/18/81 Active
J. Glenn Turner '

SESE Sec. 28

Mansfield #11 71/23/72 8/24/12 Active
E1 Paso Natural Gas
SESW Sec. 29

) .
Page 12
WELL NAME SPUD comp DAKOTA
QPERATOR LOCATION DATE DATE STATUS COMMENTS

Mansfield Com #4 7/18/81 9/20/81 Active
Tenneco 0il
NWSE Sec. 30
Ulibarri Gas Unit #3 '7/13/65 8/20/65 Active
Amoco V _
SESW Sec. 35
’ sandoval C-1 12/18/65 2/15/66 Active
Amoco
NWNE Sec. 35
}
30N-10W : -
schusacher #12 | 5/20/62 7/19/62  Active | |

El Paso Natural Gas
 SHSW Sec. 17

‘schumacher #11 3/5/61 4/25/61 Active
El Paso Natural Gas
NESW Sec. 18




WELL NAME
OPERATOR LOCATION

Schumacher #3
Lynco 0i1l
SWHW Sec. 18

W. H. Riddle #3

Anoco
SWSW Sec. 24

Florance #121
Yenneco 0il
SWSW Sec. 24

" 29H-B¥

Florance 30
Tenneco
SWSW Sec. 1

Gonsales #1
Koch Industries
SESE Sec. 1

Lively #9
Lively Exploration
" SWSE Sec. 3

Florance #123
Tenneco
SNM Sec. 3

Pritchard #8
Tenneco 01}
SESE Sec. 4

SPUD
DATE

3/19/74

8/11/69

3/14/80

5/5/62

8/3/80
4/5/73
3/2/80

12/5/80

CoMP
DATE

e i i

5/25/74

10/1/69

4/14/80

1715763

9/3/80
5/4/13
1/22/81

2/19/81

DAKOTA
STATUS

S

Active

Active

A;five
Active
Active
Active

Active

COMMENTS

Last produced 8/79

Dual Comp.: MVRD/DKOT

Dual Comp.: PCCE/DKOT




Page 14
WELL NAME SPUD coMp DAKOTA " |
OPERATOR LOCATION DATE DATE STATUS COMMENTS
29N-9W
Lively #5 1/12/73 4/26/73 Active
Lively Exploration :
SESE Sec. ) - ‘
Florance 125 4/28/81 7/27/81 Active
Tenneco 0il
SWNW Sec. 1
Lopez Gas Com~1 - 12/27/78 3/30/79 Active
Amoco Prod.

NWNW Sec. 2

e







TIGHT GAS APPLICATION
HATURAL FLOWRATE YESTS

RATE(AGAINST ATMOSPHERIC DEPTH To TOP MAXIMUM RATE (FERC : |

WELL LOCATION PERFORATIONS (GROSS) PRESSURE -MCFPD) OF_DAKOTA GUIDELINES) AT DEPTH(MCFPD)
! TURNER COM B #2 NENN 2-30N-9W 7186-7400" Would not Flow N4z 290
RIODLE COM #8 NESE 18-30N-9W 7257-7492" 09 7208 o 290
FLORAKCE 11  SWNE 19-30N-8K 6776-69%2 37 6720 - 251
S.d.U. 32-7 #43 NWNE 21-32N-7W Open Hole (T.D. = 7985°) TSTM @ T.D. 7707 336
S.J.U. 32-7 #68 SESE 34-32H-7W Open Hole (T.D. = 8130') TSTM @ T.D. 8080 ; 449
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WELL

S.d. 32-7 Unit #37
S.J. 32-7 Unit #22

GARTHER #9

TIGHT GAS APPLICATION

EFFECT OF OVERBURDEN PRESSURE AND
WATER SATURATIONS ON CORE PERMEABILITY

CORE ‘ B
. PERMEABILITY PERMEABILITY ADJUSTMENTS
LOCATION - - {md) ' OVERBURDEN WTR SATURAT
NWNW 9-32N-7W .049 a5 12
SESW 29-32N-7W 17 .10 .53
NENE 33-30H-8W .062 15 ' .08

PERMEABILITY

_INS{TU{md)

.0009
.009
.0007 -

" T




E1 Paso Hatural Gas

San Juan 32-7 Unit #22
SESW-29-32N-7W

San Juan County, New Mexico

DEPTH (ONE FOOT INTERVALS) PERMEABILITY (AIR) md
7750~5) .01
7751-52 .02
7752-53 .01
7753-54 .01
7784-85 .01
7785-86 .01
7786-87 .01
7787-88 01
778889 . 3.85
7789-90 .02
7790-91 .02
7791-92 .02
7792-93 .02
7793-94 » .61
7794-95 .03
7795-96 .01
7809-10 | .01
7810-11 .01
7811-12 .01
7812-13 01
7813-14 .01
7828-29 .01
782930 .54
7830-31 .01
7831-32 .01
7832-33 .01
7860-61 .01
7861-62 10
7862-63 .02
786364 | 04
786465 .02
7867-68 .08
7868-69 .02

33 5.59

Avg K = 5.59 = .17




CHEMICAL & GEOLOGICAL LABORATORIES

Farmington

CORE ANALYSIS REPORT
Company _EL. Paso. havural Cas Company . . Dae August 22, 165 CLab.No. . .
Wel No._San Juan 32-7 No. 22 29 .~ Lecation. Sec. 29—;2'2~7x.' e e
Fiedd . .._wildcat _ S FPor:ation Daxkecta . e e e e
Coun'.".. San. Juan_, e e e e mmmn e e o Ddepths, T TLSY L 2513 - e
Stale ___New &exico. _ . oL Driliug Flaid Cil £28€ oo
C =Cralr LIOULhD S—S8ig
A SN NF— N Fraciue Vo «73:- at
A=Cuen IS los %0 ent Sampie Cléco }o ia.x Vuortess
saMpLL j rsreenve g prescaniLiyy e SEATESANIONS o wker e SOEUSILITY
Tae Mo SR TETREY | e ima T eatast reresacr! Sl e B
—— el e —t e : — TRl I ! !
_ o L j , ! ;
. CerelXo. 1 7745 77471  Recovered 22° ‘ -‘
10 vF 7752-53 | .6 ¢ 0.0L o | 26.0 ?
2 VF 7753-34 . $.A . .03 o i 2¢.3 ’
3 ¢ VF 775L-55 i 3.3 - 0.Ca Trace ! 27.6
L o ovF 55-55 1 2.1 . 0.01 o | z5.2
5 | KF 775857 1 .40 c.oz Trace | 3C.g
A A Fis+ S B S o 120
P VI’ ';L"S‘:) H J. T C.CL O f 2‘:.7 .
&7 WF 7755 60 7.5 | CLO2 c | 27.7 | &3.0
9 VE 7760-£1 | 5,6 | 0.0 Trace | 53.8
10 | VF 7761-62 5.1 {.Cc.0 C 5.0 | 5.5
111 ' VF 7762-63 2.7 | .01 o 5.5
12 ! vr 770364 3.2 | 9.01 9 £G.0
13 VF 7764-€5 3.6 { 0.01 2 £2.9
14 ¢ VF 7765-66 i.7 | 0.01 ¢ 55.3
; Cere No. 2 77€7'! ~ 7824' Reccvered 37¢
[
15 ° k¥ 7782-82 L,9 | 0.0 0 33.7 | 45.3
16 1 VFE 7785-90 1.2 0.0 o) 43.3-
17 1 VF 7760-G1 L.z | C.01 0 25,5
18 | VF 77%1-G2 2.8 | 0.01 o 15.3
16 L VP 7752-53 4.9 | C.01 5 25.9
20 . V¥ 7793-94 5.8 7 3,85 o 15.0
2: V¥ 779L-G5 5.5 | 0.02 ¢ 14,5
22 G F 7795-96 5.2 |0.02 0 10.7
23 . ur 779€-97 | L.4 [0.02 [ ¢ |17.9
24 . VF 7797-98 | 3.9 10.02 |G 20.0
ES VE 77GE-G9 3.2 10.61 N ¢) 14.5
2h YF | 7799-7€00) 6.3 | 0.03 ! 0 1as.e
S VF 1 780001 4.6 [0.01 ! i C 15.7_
RE  ET  78C1-02 i L.5 |0.02 | 0 13.8
2C EF . 7802-03 , 5.3 |0.02 0 : 14.9
50 VF i 7803-0L | 4.2 |0.21 0 i 14.5
i | ! ,
. !
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N L CHEMICAL & GEOLOGICAL LABCRATORIES
FARAINCTON WDW MEXICO

CORYE SUMMARY- AND LSTIMATED RECOVRRABLE oIl

CORT. SUMMARY

h&3
e
-~
-3
e 99

Formatien Name

7752 - 77C2  FI8E - Ye35 7eLT - 7859

Depth—Fect

2

o
‘W
o

Fect nf Permeable Produnive Formation

. ‘!‘vﬁnixmmz . 1,8 .
. » o)

Porosity - s Maximum : 6.t l .

L L2 RS IS 5 2 Q.

Miniinum
Permeability ; Maxinmm

Yeizhted Averago
Capacity—Average Porosity x Feot

Ow o
Qoo
SRV o
~J =\

1
5
-9
UL \Ahn-\\d‘:‘)'\'i -‘6;;(‘: 'i »
0
C
0

N O ONDO T OWwwnm -
NN O N N

A . . . fal ’ -~
Productive Formation 7E. 1£2.0 122.4
Weighted Average Rusidual Oil Satura- , -
tion, %p Pore Space ' Trace O irace

- . ~ . : . t
SHeighted Averzge Total Witer Satiine
(2F

» ‘ ., ‘ton, % Pore Space 344 36.C 4G.3

Weighied Average Coinate Water Sat-
uration, %, Pore Spiice
Fermation Volime Factor
Cas Questionalle Cas &

Probable Type of Productica

Remarks:

ESTIMATED RLCOVILRAYLE OIL

Stock Tank Oil iy Place:
Barrels Space per Acre-Foot
Barréls Connate Water per AcreiFoot
Barreis Rescrvoir Qil per Acre-Foot
Barrels Stocx Tank Oil per Acre-Foot

Solution Gas Drive:
Rarrels per Acre-Foot
Barrels per ‘Acre

. ‘ater Drive:
" Rarrcls per Aue-Foot
Barrcls per Acre

Theinterpretation and ‘estimates herein ard based -\S':im:\ dnlormaricn eVdaided Trom an:lyses of Cores
andsor mzteris] rupphed Ly custames, and Chemical & Geolopical Laboratories assumes no respons'belity
nor milics ne guarantee, as to the capacty of *tis well tn produce 2! andror pes. Thae opinions and (s-
iranies centiinged burein gevreSeat by best BArement of Crores! & Goolooimd Laveran nies '

\



EL PASO NATURAL GAS
Gartner 9

HENE-33-30N-8W

San Juan County, New Mexico

DEPTH (One foot intervals)

PERMEABILITY(Air)md

7299-7300
7304-05
7309-10
7314-15
7319-20

7392-93
7393-94
7394-95
7395-96
7396-97

7412-13
7413-14

7423-24
7424-25
7425-26
7426-27
7427-28
7428-29
7429-30

7448-49
7449-50
7450-51
7451-52

7458-59

7460-61
7461-62

T 7862-64
7464-65
 7465-66
“7466-67

.05
.03
.0
.0l
.01

.01
.02
.01
.0}
01

.08
.01

- 0]
01
.01
01
.0l
0
.0l

.05
.05
.01
.0
.01
.01
0
e ‘
.0

.01
.0




El Paso Natural Gas Company
Gartner 9

Page 2

DEPTH (One foot intervals)

PERMEABILITY(Air)md

7472-73
7473-74
7474-75

7477-78
7478-79

7408-89
788990

7492-93
7493-94
7494-95
7485-96
7496-97
7497-98
7498-99
7499-7500

7507-08
7508-09
7509-10
7510-11
7511-12
7612-13

7514-15
7515-16
7516-17
7517-18
7518-19
7519-20
7520-21
7521-22
7522-23
7523-24
7524-25
7525-26

7533-34
7534-35

7542-43
7543-44

.0
.01
l52




El Paso Natural Gas Company

Gartner 9
h Page 3
DEPTH (One foot intervals) - PERMEABILITY(Air hind
7557-58 .01
7558-59 07
7559-60 104
7560-61 .01
7561-62 ‘02
7562-63 02
7563-64 0
7564-65 .04
7565-66 0
7566-67 07
7567-68 A
7568-69 13
7569-70 | ‘02
-7570-71 .05
7571-72 .03
7572-73 19
7573-74 ‘08
7574-75 , 5
7575-76 .01
7576-77 .10
~7577-78 » , .09
"7578-79 .31
7579-80 .90
90 5.62




Core qcaths are (07 ccel 70 /ﬂf

A-7n CORE LABCRATORIES. Inc.
Petroierem Re rvoir Enginecring Page Nu
DALLAS. TEXAS

]

CORE ANALYSIS RESULTS

C()mpany_-,_EL- PASQ ,HATU)&L GaS COMPANY Formation - GRANEHOS BT 211 RP-3-1527
well____GARTNER 9 i . Core Type . DIAMOND CONV, ... Dae Repur 10/18/61

Fidd __ BASIN DARKOTA  Deiline Fuid.  WAIER BASE MUD 4. McCOMAS
Cnunl)',__,__‘.sfd.'. JUAN s:_"mNEk' MEXICO:lcv 6275 DF LoctionSEC 33 T30N R8W_ . _ ..

Lithelogical Abbreviations

LA o 13 £D:€ «13¢€.0OL An=YLRIYTE  ANMY SeND ADY ’a L R LY 2N 3 8% PO M B FPACYUNE: Tasl .
SrALL-PH CNERY . CH CONGLOIVLRAYE .CONG sy Smv MBI e MR EATELIES T GVAY GY LAMINS Y izun  Am L.
[ST] PRV axesus Gy ICABILIFFROUS -1 OMS (WL S 4 tosuny Ty WMINULAE Ga N YUfRifiv VGV STYLOL e SUV -
- ! SESIDIIAL SATUPATION
SAMPLL oL PTH { FLOMIADILITY | NOROSITY FER CENT PORE SAMPIT VCSLRIFTION
MILLIDARC YS . PP .
NUNP'*E FELTY ! rER CERT S ‘ot \;C”:; AKRD RUIMIERNS

i 730910 0.05 3.8 ®&O 55.2
7314-15 0.03 4.5 0.0  53.4

2
3 719%-20  <0.01 4.8 0.0 66,5

4. 7324-25 0.01 4.5 0.0 69.0 VERTICAL FRACTURE
5

732%-30 <0.01 3.0 6,7 73.5

’ 7290=-7330 This interval is non=productive,

T EReRP AU AN s e Corr e cercas st o e ) Y Vo an . 1 . b
Phrw gerert e ags Tie Tna o et e e mnh rase p 3T s e e b ' 1 Ve rt
PR O S TR PI F R . Gl e e s

. . L E . .




CORE LABORATORIES. INC.

Petrilereny Resoreotr Engineering
DALLAS, TEXAS '

VCA

CORE ANALYSIS RESULTS

DAKGEA

Company EL PALO NATURAL GAS COMPANY v
DIAMOND CORNV.

{‘ Nrelb GARTNER # 9
Ficld.. .. BASIN DAKOIA
County._. SN JULR

Vormation
Core T.ylw
Dirithree Ulud

Lithological Abbreviations

sanby s CINE . FHYSYALLING DA N

$anr o OQLOMwIYE  DOL AN YORITE ANmy
Sranr $w LI CONGIQUIPATE CONE Aavite =y [ RSREVEVINY £ [TV T ars
(SN SN ] CPPiUM CYP TOS4t P FEOUN 1 OSY Lemy vy LOswSL F8( LEAN (AN QENL
H . REVIDUAT SATURAYNION
SAMFLY DEPTR FERMLABILITY POROSITY T PLR %1 PORE
. MILLIOARCYS .
NUMBER FecrTy FER CENT ol 1CTaL
e - WATE R

95.0
- 86.0
91505
9540
97.0

.01 2.0
0.02
<N, 0l
<0,01

<0.01

0.08
<0.01

6
7

7402-03 -
0304
04~05
05-06
06~07

1422-23
23-24

7380-7430 This intervel is essentially non-productive,

eNe No Yo Nel

8
S
10

1.0
88.0

o0 ©oo0Qo

x D

1
12 -

Thees anadvics, voavon o iarcy stataats e Toeand oy b el v ne RIS I I 1 T e 4
AL L regn st v ats Ple agaesieesati s .- toti e oanp ondvsa 1 atant e v
S Tor  wret e . - ot K o PSR TN

| _ WALEK BASE MUD
‘S”_{CNE‘J HEX.. }iev 6275 DF ’_()(.1“0”8& 33 TB@“,,B‘B}J-_ -

AROWN @GN
. G
WTWAGY VaY

PageNo. R

pite . RP~3-1527
Dute Repornt 10/20'/6],
Anmalysts McComas

-

TRACTUBIC dRal
LAMINATION Law
SYTYLOLINIL Bty

VE& V¥
wate o

FAMP . f OFSC2PTICN
AND RIMAIRKS

g [ I A A B TR SR LA TE AN BRI
Eall v v a anpd e (R E LR T LS TN TUNY
R TR L I PRI I ST PR

SLCmYIY .




cA ) CORE LABORATORIES. INC.
ctrolerwm Res veour Encineering Page No 2
DALLAE TEXAS

CORE ANALYSIS RESULTS

Company EL PALO NLTUMAL GAS COMPANY 5 Formatio LAKOTA _ Fite P~ 31527
well . GAHINEK 4 9 . Core Type DIAMOND LONV, Date Repuei /22/61
Ficld. ~ BAS1N DAROIA Dedhing Fluid WATEL bALE MUD Analysts McCOMAS
Cuum)-,._._b:éﬁ JU"J!' I ,S:.ttcNE"‘ HeX Ve 6275 DF Froaius OEG 33 T30 R3W . e =
Lithological Ahbreviations
A'NPL;: ) N [+ ; P.‘“N. S ;tluv( LapryLY v POROSITY wls‘i:‘:tf’:l‘f:z:’:f("l . o - sArurk; D;;C;IIVION .
aysMaer FreT R thleAn(‘\-:: PR CENY on :‘.:'Y:; AND WLMABXS
13 7432-23 0.12 2.3 0.0 €1.0
14 33“/116 (Q.Ar)l 3‘7 O-O 8(1. 2\
15 34-35 <, 01 4.9 L.) 77.5
16 35-36 <D, Lud Le5 - 5.0 X b
17 36137 <,"1 £L.0 5.0 Q2.6
20 3940 Q. N} 1.4 0.0 92,8
21 C40-41 D.0Z 3.1 3.0 45.9
22 74 58<59 .05 in.7 D0 430
?“ 5060 0.05 6,5 0.0 A}.l
b 60-61 7.01 7.0 0.6 571
26 7468-69 - <00l 3.9 0.9 949
27 7470-7 .01 2.1 0.9 952 VErTICAL FRACIUXE
28 71-72 <,n1 2.4 0.0 ©95.8 VEATICAL FRACIUE
29 TL73-T74 a,N1 2.0 n.n 95" VURTICAL FRACTURD
30 T4=75 <3.01 7.9 0.0 88.9 VIRLIiL FRaCTUAS
7 7576 «.n n. 0.9 28.§ VERT ICAL FRACLUAE
32 76-77 <3,n1 1.7 n.0  9R,2 Vi [AiCAL FraCiunbE
33 7477-78 <0.01 1.8 0.0 94.5 VERFICAL FRACTURE

7430—-7/.80 Althourch there are three fect in this interval that sre capsble of
“producing a small amount of gas, (745%-7461),corsrecial rates could not
be sustainod., Theruforejtnis intervel 1ie e«sentiullj non-prodi uctive,

Thear anAds cro, edegnae iy pes
i : * .




CORE LABGRATORIES. INC.

etrolerm Re orcoir Envineering
DALLAS TEXAS

Can0
Page No _ 4

CORE ANALYSIS RESULTS

Company._EL PASO NATURAL GAS COMPANY  Formaten .. DiBOTH . |’i|l‘,_._<,,___;“,},>'_'3"1527 )
Weli .___GARINER #9 o Core Type DIAMOND CONV. _ Dae Repord0/23/61

Field  __BASIN DAKOTj -  Drillmg Fluid  WATER BAYE MUD. | Analyas_ McCOMAS
(:.oun!y‘m_s_[%N_ JUAN g EW LXICT 5 6275 DF LowationSiC 33 T3OW R8W. . . . . .

Lithological Ahhreviations

SEND .20 DOLOMITE . COL ANMYORITE . BNy SAND- s0O¥ VINF PN P RTALLINE DL Ce BHOWN . FAN ruacTURED SPAC YRR N
L LYY &8 32 CRERY O CONGLOWT =AYl (OWC SATY Sty MItogv v L AN GEN GRAY G LAMINATION -LAaw wEEY
Livwg-Lw OYIBUM . GVYP *OSIILITERCUY TTO8S . LMY Ly fYALAE CHS CRANULIE Gwig YUGGY . vGY LYLOLITIC-STY WP o

i RESIDUAL SATURATION

SAaMPLE OLSCRIPTION

samreLe | DePT N i FLAMEABILITY ‘POROSITY' PCLR CENY PORE
H MILLIDARCYS ’ T :
NUMBER § FEET FERCENT . arv ! ;’ﬁ:t: AND RLMARKS

8¢.5
95.8
2.0 VERTICAL FRACTUXE

A3

.

34 7482-83 .01 2.2
35 83-84 «,n 2.3
36 84-85 0.52 2.9

45.0

17 87-8e
67.0

0.
38 38-39 0.02

81.9
23.4 VERI'ICAL FRACTURE -

9.0 VERIICAL FRACIUKE

[oNoNe EJO (o BN B

%0 98-99 <.0
41 99-7500 .01

Q00 0.0 Q00

4.1
3.0
39 7497-98 <. 4.7
2.4
1.7

7480-7502 This interval is essentiully non-productive,

. ‘
i
.
Thes avalvses, ctemats o nmteg et g . e bBased oo b rrvpe o] e Al e e D by e (e toowhom, anet o i e enigone ang cenfdontal e,
thie 21wt as gpaite The 1AeTire bateor s ca ot toa exg s emd tepsener s T heT e (et i gt garcaee e o (a3 e Al empsseass eneepneeds o baye
Ceoe Totiaateees e et be ot es ad e hovees ndere 1o e bt e Phahe e Ao Y et e et a RO T | T T R P T E O FITTT TRT [T IS BTN
PRI RE TS B R I T T O L L RIS I I 1 1 ot et Tt



CA " InNC.
Petroleum Resireorr Engineering Page N 5
DALLAS, TEXAS
CORE ANALYSIS RESULTS
Company. EL PASO NA FUKHL GAS COMPuNY Formation - DAKOTA e Fite. . __ #Pu3-1527
Well GARYT JLJ( 9 _ Core Ty D.LAMOND CO‘W Date Reporz_. 10_/21,/61
Fild _BAUIN DiKOIa Drifling #inid  OIL EMULSION MUD _  apyiyes. _ . MeCOMAS
(,()unls_ . S/LR JUAN State. KEW :E};ICQT(-\6275 DF Locatron fBE‘C 33 ija§ﬂ__ . _,__M,,,._:-,
Lithological Abbreviations
1.2 7502- 0.04 3.3 0.0 66,6 *
43 0304 0.12 T6.8T 0.0 54.4
A 04-05 N.26 7.8 2.0 47.5
45 05-06 0.15 9.0 0.0 38.9
46 0t>-07 c.15  10.6 2.9 40.5 :
47 07-08 .07 5.1 0D 47.1 VERTICAL FRACIURE
L8 08-09 <0.M 2.2 a,1 82.0
45 0%-13 0.25 2.2 D.0  95.5
57 7517-18 .01 1.4 0.7 92.8 VERTICAL FRACIUKE
51 18-19 <0.01 1.4 N.e  71.4 VERTICAL FRACIUAE
52 19-29 D5 1.1 N, 0 on.8 VinTICAL FRACTUKE
LN 20-21 <¢, 01 1.7 0.0 94.2 VidTiCAL FRACTURZ
" 21-22 0.02 1.: 0.0 9.8 VERCICAL FRACTUARE
55 22=-23 0.0 0.8 2.9 75.9 VERTICAL  FRAC TURE
56 752425 0.01 1.5 0.0 85.6 ViR [ICAL FRACIURE
57 25-26 G.02 2.9  21.1 65.5 VEKTICAL FRACTURE
58 26-27 0.0 2,5 0.0 80.0 VERTLCAL FHACTURE
59 27-28 <0.01 0.3 0.n 6.6 VEATICAL FRACTUKE
&0 28-2¢9 0.02 °~ 2.8 0.0 78.6 VEkTICAL FrAC URE
61 2%-30 0.05 7.1 0.0 42.3 VErliCAL FRACTURE
62 30-71 0.03 4.6 0.9 30.4 VarLICAL Ft{ACfUnE
€3 - 31-32 0.02 AN c.2 25.¢C VERLICAL FRACTURE
64 32-33 D.01 1.8 0.0 83.4 VERTICAL FrRACTURE
65 33-34 <.01 2.2 3.0 ¢l.0 Var LICAL FraClUak
66 3435 0.02 2.6 0.0 9.2 :
67 35-36 <0,01 2,8 7.1 78.5
68 754344 <0,01 1.8 0.0 . 34.5 Vor[ICAL FRACTURE
69 T L4d=45 .M 2.7 .0 96.3 VERTICAL FraC [UKE
70 7547~48 <0.01 3.6 3.9 83.3 VERTICAL FRACIURE
7502-75L8 1In this intervel there are a tot.al of eight’ (8) feot, that are capable
of producing gas. These intervals ave 7503-7508 ( Permeability 0.15
" @md/ft aversge, Porosity 7.9% average,Residual 0il Saturstion 0.0%
. average,and Total Water Saturation 45.7% average),and 7529-7532
~ (Permeability 0.07 2ai/ft avsrage,Porosity 5.2% average,Residual 01l
Saturatien 0.0f average,and Toba.l Water Sgturation 35.9% sverage.).
v The remainder of the 1nt.er.ral 7)02-752.3 is non-productive.
AFheve aralvas EE I NP .qm--v.. e ‘w sed cr cheetvatons an \mnr P I PN . dohy the chent ae whoml et By b r exclusve a0t oL hdrreal g
R R R R I R B

CORE LABORATORIES.




_ Al CORE LABORATORIES. INC.
Petrolenm Resorvonr Engineening Page Noo 6
OALLS S TEXAS
CORE ANALYSIS RESULTS
Company EL PASO NATURAL GAS UOMPANY Formation DAKOTA e Bile RP~3~1527
well  GARTNER # 9 _ Core Ty DIAMOND CONV, © Dute Repon 10/26/61
Field BASIN DAKOTA Dodhine Vied OLL EMULSION MUD, o Analysts MC,COHAS
County. SAN JUAR e NEW MEX, gy 6275 DF §.00SEC 33 T3ON RBW . . . .. _ __
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E1 Paso Natural Gas
San Juan 32-7 No. 37
NENW Sec. 9, 32N-7W
San Juan County, New Mexico

DEPTH (ONE FOOT INTERVALS) PERMEABILITY (AIR) md

7768-69
7769-70
7770-71
7771-72
7772-73
7773-74
7774-75
7775-76
7776-77
7777-78
7778-79
7779-80
7780-81
7781-82
7782-83
7783-84
7784-85
7755-86

7818-19
7819-20
7820-21
7821-22
7822-23
7823-24
7824-25
7825-26
1826-27
7827-28
7828-29
7829-30
7830~31

7836-37
7337-38

7888-89




E1 Paso Natural Gas
San Juan 32-7 No. 37
San Juan Co, New Mexico
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7896-97 .02
7897-98 .01
7398-99 .01
7899-7900 .01
7900-01 .01
7901-02 .01
7902-03 .0
793637 .03
7937-38 - .01
7940-41 .01
7941-42 . .03
7942-43 .0
7943-44 , 03
7944-45 .03
7945-46 02
7946-47 A .07
7947048 .03
7948-49 | .0
7949-50 .02
7950-51 - 0
7951-52 10
7352-53 : .50
7953-54 .03
7954-55 .07
7955-56 .50
59' 2.90

Avg K = 2.90 = .043md
59
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= CORE SUMMARY AND CALCULATED RECOVERABLE OIL

-~

FORMATION NAME AND DEPTH INTERVAL: Dakota - 7763.0 - 7779.0

FELYT OF CORE AECDOVEALD FROM
ABOVE tRTERVAL

16 AVERAGE TOTAL WATER BATURAYIONM: 27 .6
PER CANT OF PORE SPACE

16 AVERADE COMNATE WATER SATYURATION:
SPER CLNHNY OF FPORK BPACK

FECLY OFr comre
INCLUDELD 1N AVERAGCLS

AVERADE PCAMIARILITY: 0.07 CiL GRAVITT: SAR)

MILLIDARCYS

PROOCUCTVE CAPACITY: . 1.12 ORIDINAL I0LUTICN GAS-OIL RATIO:
HILLIOARCY-FECT ; CUBIC FECT AER BARREL

AVERAGE POROBITY; PER CENT 6.9 ORIGINAL FORMATION VOLUME FACTOR: BARRCLS

BATURATLO O{L PFPER BARRLL ETOCK-TANK CIL

b ———ram ke an

¢ C4ACE RESIDUAL OIL SATURATIONS 0.9 CALCULATLO ORIGIRAL BYOCK-TANY O1L IN FLACE:
H SENT OF PORE SFACE BARRELE "IN ACRE-FOOTY
Calc:lated maximum solution gas drive recovery is barrels per acre-foot, assuming production could be

continued unti! reservoir pressure declined to zero psig. Calculated maximum water drive ‘recovery is
barrels per acre-foot, assuming fuil maintenance of original reservoir pressure, 100% areal and vertical coverage,
and continuation of production to 100% water cut. (Please refer to jootnoles for Jurther discussion of secovery estimotes.)

——

FORMATION NAME AND DEFPTH INTERVAL:

AVERAGE TOTAL WATER BATURATION:
PEAR TENY OF PORE SPACC

FEET OF CORK RECOVERZID FROM
ABDVE INTERYAL

AVERAGE CONNATE WATER SATURATION:
FCR GCENTOF PORE SPALE

FLEY ODF CONRC
ICLUDED 'N AVERAOES®

AVERAQL PCAMEABILITY: OIL DRAVITY: AF]

MILLIDARCYS

ORIGINAL BOLUTION GAS-OIL RATID: >

CUPIC FELY PCN BAAREL

PRODUTTVE CARAZITY:
MILLIDARMEY-FELT

DRIGINAL FORMATION VOLUME FACTOR: SARRCLS

AVERADE POROSITY. PER CENT
SBATURATED DIL PEA PARRCL BYTOCK-TANK D1

AVERAGE BMISIDUAL OIL BATURATION: CALCULATEID OMIDIMAL BTOECXK-TANK DIL IN RLACKE: !
ER ECCNTY OF FOREL BPACKE .' BARRLILES PCR ACARC-TFOOT - I
Calculated maximum solution gas drive recovery is barrels per acre-foot, assuming production could be

continued until reservoir pressure declined to zero psig. Calculated maximum water-drive recovery is
35 TRl per acre-foot, assuming full maintenance of ongma! reservoir pressure, 10045 ‘areal and vertical coverage,
i ' continuation of production to 100%, water ‘cut. (Pleaseé n-lrr to Ioolnotm for [urther discussion of recovery estimates.}

(c) Calculated (e} Estimated  (m) Measured  (*) Refer to sttached letter.
' ’ ' INTERPRETATION OF DATA e

77(‘:3.0'- 777¢9. O - Interval interrreted to be das producuve with no water cut.
Sané Frac stinulation is believed to be necessarv to increase
1he effeeiive permeability of 1he Pone .







Effect of Overburden Pressure and Water
Saturation on Gas Permeability of Tight

~Sandstone Cores

. Rex D. Thomas, SPE-AIME, U. S. Bureau of Mines
. Don C. Ward, SPE-AIME, U. S. Bureau of Mines

Introduction . ... -
Research on the potential of nuclcar explosions to

. stimulate gas producuon from Sow-permcabxlxty .
(tight) sandstone reservoirs is being conducted by the

U. S. Burcau of Mines in cooperation with the Atomic

. Energy Commission. This report describes the part of
. that research that was conducted to establish correla-
_ 8oz betwesa permeability measured op dry cores -at

low external pressure (routine analysis) and permea-
bility at reservoir conditions.
. Cores ased in this reseasch were obtained from two

_Plowshare gas-stimulation projects. Project Gassuggy

cores from the Pictured Cliffs formation, Choza Mesa

" Beid, Rio Armiba County, N. M., can bc described as
" very fine grained, slightly calcareous, well indurated

sandstone. Project Wagon Wheel cores from the Fort

" Union formation, Pinedale field, Sublette - County,
. Wyo,, can be described as very fine grained, shght!y
. calcareous, very well indurated sandstone.

Uwergronhd reservoirs are under coamsiderable
compressive stress as a result of the weight of overly-
ing rocks (offset somewhat by internal-fluid pressure).
The resultant net confining pressure or effective over-
burden pressure is referred to in this report simply as

overburder pressure. The resuling efiects on the phy-

sical properties of the reservoir rock have been
studied.’* Overburden pressure causes only a small
decrease in porosity, which can usually be ignored.®
This was confirmed for Project Gasbuggy and Project
Wagon Whee! cores. A commercial laboratory fcund

:hatﬂxcpomtyofthsecom:smducedbyaboms

EXHIBIT ¢

percent of the original porosity. The effect of over-
burden pressure on permeability, however, is appre-
ciable and varies considerably for diffsrent reservoir
rocks,™® _:using greater redugtions in permeability
for low-permeability rocks.** The effect of overbur-
den pressure on relative pertneability has been found

--to be small* or nonexistent.*

This report presents material that confirms and ex-
tends previous research findings on the effect that
overburden pressure bas upon the permeability of dry
cores. Also presented are the results of research on

the relative gas permeability of low-permcabilny
cores under overburden pressure.

Apparatus and Procedure

Cylindrical cores 2.0 to 7.5 cm long and 2.5 cm in
diameter were cut paraliel to the bedding pfane. After
the cores were dried overnight in a vacuum oven (4.5
psia, 70°C), the gas (N.) permeability of each core
was measured in a Hassler cell. An external pressure
of 100 psi over the inlet pressure was used to main-
tain a2 good seal between the rubber sleeve and the
core.* Permeability was mcasured at inlet pressures of
45, 60, and lOOpma,wtthamosph:mplusareat
the outlet. A bubble tube and timer were_used to
measure gas flow rate. Inidal permeabxhty (l.;) then
was calculated by the Klinkenberg technique to cor-
rect for the eJect of gas slippage. All other permeabil-

“ities reported here were calculated by this method.

In the same manner, permeability was measured at

Research conducted to determine the potential of nuclear explosions to stimulate gas

productzon verzﬁes that the gas permeabxhty of r:ght sandstone cores is markedly decreased

thh increasing overburden pressure. Water saturation also reduces the gas permeability
v a large amount. The relative permeabxlaty, however, does not change significantly

‘ thh overburden pressure.
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increasing external pressures of about 500. 1,000,

2,000, 3,000, 4,000, 5,000, and 6,000 psi. External

(. pressures actually were somewhat higher to compen-
R sate for internal pressure. The core and staniless steel
end pieces were placed in a rubber sieeve (piece of bi-

cycle innertube) 0.1 cm thick. Rubber cement was

used 1o seal the stainless steel end pieces to the rub-

ber sleeve. Shrinkable plastic tubing proved unsatis-

factory because high pressure was required to seal the

core. The jacketed core was mounted in a high-

pressure cell with distilled water as the external finid.

Cores used in relative permeability studies were

first subjected to high exieraal pressure and then

allowed to recover tbeir initial permeability. Bulk

Core rumbery
3927
39c8
4158
3978

P-00]x
B OO "
§233)

PERCENY OF 1RITIAL PERMEABIL:TY

- \\";Qt/

volume, dry weight, and porosity were measured by { { o y I
conventional gas-expansion techniques. Cores then ° 1,000 2000 3000 4000 8000 6000
were subjected to a vacuum (0.3 psia) for 2 hours, PRESSURE, ovi

immersed in water, and ailowed to stand under a Fig. ‘1—Etect of overburden pressure on
vacuum overnight, The cores were weighed and again gas permesbility of Casbuggy cores.

subjected to vacuum overnight and weighed again to
assure complete saturation. Most of the cores were
completely saturated after one night. Porosity values
calculated on the basis of water saturation are in good
agreemen: with those measured by conventional gas-
expansion techniques.

Water in the core was allowed to evaporate at at-
mospheric conditions to a saturation of about 70 per-
cent and the core was placed in the holder for 2 hours -
under external pressure (100 psi above inlet) only so
the water saturation was uniform. Gas permeability
, then was measured al three inlet pressures between
PN 30 and 100. psia. with a2omospheric pressure at the

' outlet. This Trocedure was repeated for decreasing
water saturations at the same external pressure. After
the permeability was measired the core was weighed
to determine if any water was lost- In all cases the
amount lost' was negligible. After the core was dried----
in a vacuum oven, the gas permeability at this ex- o | l{ 1
ternal pressure was measured. The procedure was re- 00 A e SSORE, g OO 3P0 €R00
peated for extemnal pressures of 3,000 and 6,000 psi. ’
Fig. 2—Effect of mrburden pressure on gas

Results and Discussion permeability of fractured Gasbuggy cores.
Efiect of Overburdsn Pressure on Permeability

Core rumber, length, porosity, and initial permea-
bility of the cores used in this research are shown in
Table i. The core number refers to the depth in feet 100/Q
Tooa which the core was obtained. Typical plots of the Core member 3878
effect of simulated overburden pressure on Gasbuggy i €190.131 me
cores are shown in Fig. 1. The permeability is de- - $r82%
creased by about 75 percent ai sn overburden pres-
sure of 3,000 psi and by 90 percent at 6,000 psi. The
hydrostatic loading used in these experiments does
not reproduce subsurface conditions exactly; in an
actual reservoir the horizontal component of stress is
usually less than the vertical component. Since the
actual Joading is 06t known, this method probably is
as realtistic as any other. Cores that contain micro-
fractures are affected 10 a greater extent, as shown ip
‘Fig. 2. In these cores the pcmcabxhty is decreased by

100
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L about 95 percent at a simulated overburden pressure - K } | N i ]
' olSOOOps:,wnthmostofthereducuonocmmngbe- 0" 000 2000 3000 4000 P00 €000
ety hown in Tabie 1 and Figs. 1 and 2 (TR
n in Ta and Figs. were
obtained by subjecting the core to successive incre- ﬁ" S Hynerae mum".““‘“‘ ,
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TABLE 1—EFFECT OF OVERBURDEN PRESSURE ON GAS PERMEAB!UT‘(

(‘ o Effective Uverburden Fressure {psi): 500 1,000 2,000 3,000 4,000 5,000 6,000
' Core Length  Porosity
Number* {cm) {percant) kit Permeability (md)
Gasbuggy
3827 21" &l 0.076 0.053 0.040 0.024 0.0175 0.0132 0.0105 0.00%3
3928 5 83 0.037 0.031 0.024 0.015 0.0093 0.0059 0.0046 0.0035
3978 1 82 0.151 0118 0078 0.052 0.038 0.024 0.0175 00132
4113 1 161 LS 1.16 0.602 0.252 0.3113 0.068 0.042 0.029
R 4134° 21 11.6 0.10 0.048 0.029 0.0153 0.0085 0.0065 0.0055- 0.0047
4146°° 15 11.6 240 1.713 132 03} 0.14 0.063 0.052 0.022
4147 pAS 112 0.£0 0.247 0.i81 0.071 0.034 0.0185 0.0118 0.0082
4158 21 13.6 159 1.05 0.80 0.35 0.225 0.152 0.116 0.109
Wagon Wheel
8084 38 77 0.028 0.922 0.020 0.010 0.0070 0.0047 0.0035 0.0030
8122 33 114 0071 0.055 0.048 0034 0.a27 0.024 ((Rerdd 0018
8975°* 33 8.7 0.039 0.029 0.024 0.0114 0.0073 0.0048 0.0032 0.002%
10156 38 &5 0.088 0.067 0.051 0.032 0.025 0.022 0.018 c.016
10980°* g 8.0 0.048 ©.020 0.0175 0.0080 0.0050 0.0040 0.0025 0.0019

*Number dsnotes depth in feel
soglightly fractured.
finktiel permesbliity.

mcnrzl increases in extcma‘ pressure. The core was

assumed to be in equilibium at each pressure when

permeability measurements remained constant for 15

minutes, which required between 1 and 2 hours. A

period of 30 minutes to an hour was required to at-
(- tain equilibrium when the inlet pressure was changed.

Consequenily, each external pressure was maintained
for a minimum of 2 hours.

The effect of decreasing external pressure was de-
termined on a few cores, and typical results are shown
in Fig. 3. Other researchers®* have cbserved and
shown that this hysteresis is mainly dependent on the
stress history of the core, Cores generzlly recover their
original permeability after.3 to 6 weeks at aanospber-
ic conditions. This time could be shortened by s*oring
the core in an oven at 70°C,

The effect of overburden pressure on the permea-

bility of cores from Project Wagon Wheel is similar  Water Ssturstion (percent): 0 _n 40 §0
to that on cores from Project Gasbuggy, and typ:cal Core Pressure ]
results are shown in Fig. 6. The permesbility is de- Rumber (ps) Permeability (md)
creased to about 30 percent of initial permeability at  gashugey
an overburden pressure of 3,000 psi and 10 20 per- gy 100 0115 0059 o041 00023
eent at 6,000. 3827 3.000 0026 0023 0008  0.0005
A study of the data in Table 1 indicates that the 3927 6,000 0012 0010 0003  0.0002
original porosity of the core and the reduction in per- 3978 100 - 0112 0080 0034 0011
meability caused by overburden pressure are not re- 337 3,600 0006 0026 0012  0.004
lated. Pore structure (fractures (o uniform pores) is 3978 £.000 0013 0009 0004 0.0013
probably the governing factor. 4158 100 0447 0335 0156 0.045
. = 4158 3,000 0075 0056 0026 0.0074
Water Satufaﬁon Effects v 4158 6,000 0.027 0020 ~ 0.010 00026
The data in Table 2 show that the permeability de-  Wagon Wheel ,
creased with increasing water saturation. The values 3084 100 0.038° 0030 0014 - 0.0042
at 20-, 40-, and 60-perc=nt waler saturation - were 8084 ~3.000 0012 0009 - 0.0043 0.0013
_ obtainéd from' individual relative-permeability curves :z ' 5-‘;‘3 %gg:o g-g‘ &ggs g-x
L for Gasbuggy and Wagon Whee! cores. Relative- > - -
permcability curves for three cores from Propa Gas- :g :g &g g:g“;g 0.008  0.002
; ; : 0.006 “0.002
buggy are shown in Fxg 4 with the data points for 10156 100 0100 00M 002 0003
Core 3978. Data points were omitted for the other 10156 3.000 0028 0020 0008  0.0008
coxes to avond confusxon. This figure shows that al- o186 6,000 0017 0013 0005 00005

122

though gas permeability is reduced, the relative gas
permeability of Gasbuggy cores is not-significantly af-
fected by increased overburden pressure. This coo-
clusion is in agreement with the results of others.*?
Extremely low values of permeabdility that resulted
from water satvration and overburden pressure re-
quired that cither long flow times or high inlet pres-
sures (high differential across the core) be used. Since
a high inlet pressure increases the end effects by
changing the distribution of *vater in the core, long
flow times were required. Although end-effect pmb4
lems were encountered with the shori cores (Cores
3978 and 4158), the permeability of these cores was

TABLE 2—EFFECT OF OVERBURDEN PRESSURE AND
WATER SATURATION ON GAS PERMEABILITY

JOURNAL OF PETROLEUM TECHNOLOGY
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high enough to yield rezsonable results. Permeabil-
ity measurements for Core 4161 (7.5 cm long, 0.053
md) required more than 2 hours per reading. These
extremeiy Jong flow tirass can cause errors.

End cfects, Jong flow times, and changes la per-
meability due to water saturation tend to decrease the
accuracy of permeability measurements, especizlly at
the higher water saturations.

The initial permeability of many of the dry cores
used in this research was not reproducible followiag
saturation and drying. The changes probably were
caused by solution of malerial in the pores and by
partcle movement. These caused both increases and
decreases in pemmeability. The variation, zlthough
sometimes large, usuzlly was Jess than 5 percent;
hawever, we fes] that the relative permeability curves
are essentially correct. To eliminate the effects of
solution and particle movement, the permeability of
the dry core {ollowing saturation, rather than the per-
meability initially measured, was used in calculating
relative permeability.

A composite of the relative permeability curves for
Gasbuggy cores is shown in Fig. 5. These curves are
representative of permeabilities encountered in this
formation, At a water saturation of 50 percent, the
relative pcrxneabxhty of the cores ranges from 15 to 20
percent and is not affected by overburdcn pressure.

- Similar results were obtained on cores from Project

Wagon Wheel, as shown in Table 2 and Fig. 6 with
data pomts for Core 8122. These corss were cut to 2

lcngth of 3.8 ¢m to alleviate some of the Jong fiow
time and end-effect d.\E'culncs encountered with Gas- -

buggy cores. These curves are representative of the
permeabilities encountered in the formation. At z
water saturation of 50 percent, the relative psrmea-
bility . of these cores ranges from 12 10 21 perceat. The
data in these figures show, as do the data from Gas-
buggy cores, that relative gas permeability is not sigui-
ficantly affected by increased overburden pressure.
Corrzlation with Nuclear Stimulation Projects

Maay of the basin areas of the Rocky Mountain re-
gion consist of thick, low-permeability sandstones
containing large quastities of natural gas. This type
of reservoir has been the object of the AEC's Plow-
share Program experiments, Projects Gasbuggy and
Rulison, and proposed Projects Wagon Wheel,
WASP, and Rio Blanco. Because most wells in these
reservoirs have not besn commercial, only limited
reservoir-analysis and producnon-lest dama arc avail-
able. Reservoir analysxs 1s most ‘difficult bccausc low
permeability’ requires long-term - testing. Also, it is
difficult to determine permeability and net pay from
these tests. Knowledge of the gas permeability is ne-
cessary in predicting gas recovery, and because it is
not cconoxmca.l to define the characteristics of ‘differ-
ent strata by well test, it is desirable 16 be able to re-
late laboratory-measurcd pennubxhty to ths true in-

situ permeability.
Conventional analysxs by a commemal labontory

(confirmed i in oiir laboratory) of about 200 Gasbuggy

cores gave an average initial gas permeability of 0.16

*md on dry cores and an average water saturation .of
' 48 percent. The effective overburden pressure of this
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reservoir is about 3,000 psi. From Fig. 1, the reduc-
tion factor resulting from the overburden pressure is
0.25, and the reduction factor for a waler saturation
of 48 percent (Fig. 5) is 0.20; thus the total reduction
is 5 percent of the initial permeability, or 0.008 md.
This value compares favorably with permeability de-
terminzations of about 0.01 md from both preshot and
postshot flow testing at Gasbuggy. The gas reservoir
at Project Rulison is similar to that at Gasbuggy, hav-
ing an average initial dry permeability of 0.11 md
and an average walter saturation of 45 percent. Simu-
lated in-situ permeability has not yet been measured
in the laboratory on Rulison cores; however, using an
effective cverburden pressure of 5,000 psi and curves
of Gasbuggy core data (Figs. 1 and 5), the recuction
factor because of overburden pressure would be 0.12
and that for water saturation 0.24, Thic results in a
combined reduction to 3 percent of the initial per-
meability, or 0.003 md. Postshot: production testing
at Rulison is not complete, and the only preshot deter-
mination of pzrmeability was made from tests of a
32-ft isolated zons that gave an average.value of
0.008 md. No cores are available from this zone. Ru-
lison reservoir rock is said to be less compressible
than that of Gasbuggy; therefore Gasbuggy pressure-
cffect data would be expected to indicate 2 greater
reduction for Rulison than actually exists,

The average initial permeability of dry Wagon

. Wheel cores is 0.068 md, with an average water

satugation of 50 percent. An estimated effective over-
buiden pressure of 3,000 psi givcs a reduction factor
of 0.28 (Fig- 4). Water saturation turther reduces
perméability by a factor of 0. 18 (Fig 6). -Therefore,

~ the total rcducnon in pcnncabﬂtty icto annmnmmelv

5 percent of the initial permeabiiity, or 0.0034 md.

Qriginal manuszript recsived in Socisty of Petreleum Engineers
offics June 16, 1971. Revised manuscrigt received Dec. 20, 1971.
Paper (SPE 3634) was prraented at SPE 46th Annuasl Fall Mesting,
heid in New Oriesns, Oct. 3-6, 1371
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This value can be used 1o predict postshot gas re-
covery from the proposed Wagon Whee! experiment.

Cores are not vet available from Projects Rio
Blanco and WASP.

Conclusions

The gas penmeability of tight sandstone cores is
markedly decreased with increasing overburden pres-
sure. Most of the decreasc takes piace at pressures to
3,000 psi. At 3,000 psi, the permeability of unfrac-
tured samples ranges from 14 to 37 percent of the
initial permeability. In fractured samples, pennea-
bility may be reduced to as low as § pcreent of injtial
permeability.

Water saturation also reduces the gas permeability
greatly; however, the reiative permeability does not
change significantly with overburden pressure.

Permezability calcujated from laboratory results are
in good-zgreement with in-situ permeabilities deter-
mined from production test data. Althotigh not con-
firmed, predictions for other projects appear to be
reasonable.

References

1. Fatt, . and Davis, T. H.; “The Reduction in Permeability
;vzizh Overburden Prmure, Trons.,, AIME (1952) 195,

2. McLatchie, L. S., Hemstock, R. A.-and Young, J.
“Effective Compressnbnlny of Reservoir Rocks and lts
Effects on Permeability,” Trans.. AIME (1958) 213,
386-388.

3. Vairogs, Juris, Hearn, C. L., Dareing. D. W. and Rhoades,
V. W.: “Effeci of Rock Stress on Gas Production from

,,,ﬁ;—lielgx;ubnhly Reservoirs,” J. Pet. Tech. (Sept, 1971)

4, Wilson, J. W.: "De!ermmuon of Relauve Permeability
Undei Sumiilaicd Rzzzrvalr Conditlions,” AICAE Jowr.
(1956) 2, 954.

S.Fatt, L. “The Effect of Overburden Pressure on Relative
Permeability,” Trens., AIME (1953) 198, 325.326.

6. AP! Recommended Pracuce Ior Core-Aualym Procedure,
APl RP 40, Dallas (1960) 3 JPT

JOURNAL OF PETROLEUM TECHNOLOGY







L e TYPICAL DAKOTA

L | WELLBORE SCH EMAT’IC

§’> : -

iﬂ ) , o e e e .[- - _ .
T

12 bele

: /00 /o excess Class B + .

, .’—70 -~ C‘ - / /u ]Ipvclaki : ,

o 300" BKAB
10690 ercess [iaktwe /al-{,\,y,
§iler '/5PE- cement
L
i §2-/00 sx Class & -nea?‘//M :

00’ bc/ow The C:O Ala
etn* Fg«L wWakes éundwa

_ 254" hole
205, éka$< /u’-":-oméé'[ '
£ er «p@ cemgr*

“fC'ISéI ey Clace B+ 2% Ca.dlz .

gy

"20 “u /c ber.es: /IG/"“w}Ia/”‘ ’ Q'fquho le
‘r ”F—f' “pE Clrmeny 'P'Cr-t-"mn
re-c/v.cer <+ low wa."’é' less

,"‘/'/ oe

]
‘—-—l-u»&-—.. .

4_,.

* Le/vw 7oct’

et

S IR

"
(LY
{v
Y
[4)
b

)
4 L I SUPEL N

v s i g - A . RN .
N . 0,1_._.-...”-»_( BIRNN T A S W T LN R MR R R O LN P
~




WELL NAME
OPERATOR LOCATION

32N-7W

SJU 32-7 #55
Northwest Pipeline
HESW Sec. 7

SJU 32-7 #36
Northwest Pipeline
NENW Sec. 8

Allison Unit #26
El1 Paso Natural Gas
'NESE Sec. 9

SJU 32-7 #37
Northwest Pipeline
NWNM Sec. 9

Allison Unit 5-A
El Paso Natural Gas
NESE Sec. 16

SJU 32-7 #56 .
Northwest Pipeline
SWUM Sec. l7.;

0l

SUPPLEMENTARY EXHIBIT K

APPLICATION AREA PRODUCTIGN DATA
DAKOTA FORMATION
SAN JUAN COUNTY, NEW MEXICO

CUMMULATIVE 1961

 DATE OF AS OF 1-1-82 CUMMULATIVE
FIRST PROD MMCF MCF
7/8) 8.9 8904
WA 1100.3 | 35108
11/64 _ 323.1 ‘ Inactive
7/63 ~258.0 Inactive

9/81

7/81

1981 AVG DAILY
RATE - MCFPD

49

96




WELL NAME
OPERATOR LOCATION

SJU 32-7 #57
Northwest Pipeline
NESE Sec. 17

SJU 32-7 #58
Northwest Pipeline
SWNE Sec. 18

SJU 32-7 #60
Northwest Pipeline
NENE Sec. 20

SJU 32-7 #43:
Northwest Pipeline
NWNE Sec. 21

Allison Unit #18
El Paso Natural Gas
MWNE Sec. 25

SIU 32-7 #34
Northwest Pipeline
NENE Sec. 27

SJU 32-7 #62
Northwest Pipeline
SWSW Sec. 27

SJU 32-7 #63
Northwest Pipeline
SWNE Sec. 28

SJU 32--7 #22
Northwest Pipeline
SESH Sec. 29

DATE OF

FIRST PROD

7/81
7/8)
8/81

Az
8/74

1/74
8/81
8/81

P&aA

CUMMULATIVE
AS OF 1-1-82
MMCF

19.6

14.7

17.7

57.0

198.6

162.5

206.7

17.0

198]
CUMMULAT IVE
ME

19626

14692

17651

3577

19679

10474

20684

16998

1981 AVG DAILY

RATE - MCFPD

109

8]

118

10

29

138

113




WELL NAME
OPERATOR_LOCATION

SJU 32-7 #68
Northwest Pipeline
SESE Sec. 34

SJU 32-7 #69
Northwest Pipeline
NWNE Sec. 35 _

SJU 32-7 #67
Northwest Pipeline
NWSHW Sec. 36

J2N-84

‘Reese Mesa #6
Southland Royalty
NWSE Sec. 10

Reese Mesa #4
Southland Royalty
NFSU Sec. 11

Reese Mesa #1
Southland Royalty
NENE Sec. 12

Reese Mesa #2

Southland Rovaity

MiWSd Sec. 12

Reese Mesa #3
Southland Royalty
SENE Sec. 13

DATE OF

FIRST PROD

10/81

10/81

Well not yet on production (12/81)

4/8
3/75
5/70
3/75

2/75

CUMMULATIVE
AS OF 1-1-82
MMCF

13.7

17.6

187.2
835.4
493.9

206.6

1981

CUMMULATIVE
_MeF

13688

17563

39951

16991

52839

43740

20082

1981 AVG DAILY

_RATE - MCFPD

152

195

148

46

145

120

55




WELL NAME
OPERATOR LOCATION

Reese Mesa #5
Southland Royalty
NENW Sec. 13

Yrail Canyon #1
Southland Royalty
SWSW Sec. 21

Hilmér Canyon #1
Southland Royalty
SWSH Sec. 24

Schalk #94
John E. Schalk
NENE Sec. 26

Rattlasnake Canyon #1
Southland Royalty
SESW Sec. 32

Albino Canyon #1
Southland Royalty
SUSW Sec. 36

32N-M

SJdU 32-9 #70X
EY’ Paso Natural Gas
. SENE Sec. 2)

CUMMULATIVE
DATE OF AS OF 1-1-82
FIRST PROD MMCF
6/80 16.0
P &aA -
PAA -
3/75 31.4
P&A -~ -
P&A | -
TA -

1981
CUMMULATIVE 1981 AVG DAILY
MCF RATE - MCFPD
7896 22
1330 4




WELL NAME
OPERATOR LOCATION

3IN-BY

Oxnard #1-A
Supron Energy
NENW Sec. 8

‘Oxnard 3-A
Supron Energy
SESE Sec. 8

SOU 32-8 #35
£l Paso Natural Gas
SWSHW Sec. 13

Quinn 7-A
Supron Energy
SESE Sec. 17

Quinn 4-A
Supron Energy
~ NESE Sec. 19

Quinn 6-A
Supron Energy
SESE Sec. 20

SJU 32-8 #12A
Northwest Pipeline
SWHN Sec. 21

Fletcher #2
Tenneco 0i1
SWSE Sec. 29

CUMMULATIVE
DATE OF AS OF 1-1-82
FIRST PROD MMCF
5/81 7.8
11/81 10.1
P&A -
4/81 1.9

Well not yet on production (12/81)

8/79 64.9
11/81 10.1
12/79 ' 62.6

198}
CUMMULATIVE
MCF

1775

10140

11946

13656

10112

20350

1981 AVG DAILY

RATE - MCFPD

32

1869

44

37

168

56




WELL NAMF DATE OF
OPERATOR i.0CATION FIRST PROD

Howell D-5 11/80
El Paso Natural Gas
NESE Sec. 31

Fletcher #1  10/68
Tenneco 01l
SHSW Sec. 33

Hale #4 . | 1/69
Southland Royalty
SENE Sec. 34

Hale #5 4/80

Southiand Royalty
SHSW Sec. 34

Sin-~-5w

Nordhaus 6-A 11/81
Supron Energy

NWNi# sec. 1

Nordhaus 2-A 11/80
Supron Ener
NENW Sec.

Nordhaus 5-A ' 11/81
Supron Energy
SENW Sec. 12

Barrett #1 P&A {4-15-73)
Tenneco
NWSK Sec. 20

CUMMULATIVE
AS OF 1-1-82
MNMCF

312.8
213.2
95.2(1978)

73.2

2.8
17.9
3.5

52.3

1981
CUMMULATIVE
MCF

263226

14321

Inactive

31987

2335

12911

3466

1981 AVS DAILY
RATE - MCFPD

721

39

88

47

35




CUMMULATIVE : 1981 ]
WELL NAME DATE OF AS OF 1-1-82 CUMMULATIVE 1981 AVG DAILY
OPERATOR LOCATION ' FIRST PROD MMCF MCF RATE - MCFPD

Barrett A-1 11/80 - 163.3 126868 348
Tenneco Qil , _
SESE Sec. 20

Riddle B-1 - 2/81 16.6 16603 53
Tenneco 0il - _ :
SHSW Sec. 22

-Hunsaker #2~R /79 83.5 15294 42

Supron Energy
NWNE Sec. 26

Sheets Com #1 ' 1/80 54.1 21673 59
Tenneco 0il . ,
NWNE Sec. 29

_ Pritchard #5 11/77 280.2 62687 172
Tenneco i1 .
NWNE Sec. 34

Pritchard #6 12/79 . 99.8 36052 99

Tenneco il
NWSWH Sec. 34

30N-8%

! a - State Com AM #37 1/69 563.3 6173 17
"Mesa Petroleum
SWNW Sec. 2

Florance #37 ’ P&A - - B}
Tenneco 0i1 ' .
SENE Sec. 6




WELL NAME
OPERATOR LOCATION

Moore #1

Jerome McHugh

NENE Sec. 7

Moore #1
Tenneco 011}
SESKW Sec. 8

Lawson #IR
Tenneco 011
NWSW Sec. 10

Florance #50
Tenneco
SENW Sec. 14

Fiorahéé‘#35‘

Tenneco 011
NENE Sec. 18

Florance 111
Tenneco
SWNE Sec. 19

Patterson #
Tenneco 011
NESE Sec. 20

Florance #40
Tenneco 011
SHNE Sec. 21

Florance #29
Tenneco 0i1
NESW Sec. 25

CUMMULATIVE
DATE OF  AS OF 1-1-82
FIRST PROD MHCF
9/68 207.4
12/65 138.6

Well not yet on production (12/81)

8/65 233.6(as of 1/76)

5/66 307.2

Well not yet on production (12/81)

Well not yet on production (12/81)

12/65 1211

11/65 265.6

1981
Ci/MMULATIVE
MCF

5220

4858

1981 AVG DAILY

RATE - MCFPD

14

13

P & A'd (12/15/75)

7699

15105

12127

21

L

33




CUMMULATIVE 1981
WELL NAME DATE OF AS OF 1-1-82 CUMMULATIVE 1981 AVG DAILY
OPERATOR LOCATION FIRST PROD MMCF MCF RATE - MCFPD

e " i . iy -

Florance #46 P &A - - -
Tenneco
SENE Sec. 29

Lively #25 | 3/76 132.7 14935 4
Lively Expl. -
N1{SW Sec. 29

; Gartner #3 10/80 91.4 46487 127
Tenneco 011
SENE Sec. 31

Florance #44 12/65 113.2 13018 - 36
Tenneco 0il
SENE Sec. 31

Lively #15 , » 873 wse 17373 48
Lively Expl.
SENE Sec. 32

Gartner #9 2/62 213.7 4465 12
E1 Paso Natural Cas
NENE Sec. 32

Lively #14 3/74 217.2 10689 29
o Lively Expl. :
- "SWNW Sec. 36

30N-9

Pritchard #1 . 12/69 28.4(1973) A - ‘ -
Tenneco Qi e
. SHSW Sec. 1

st by
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| CUMMULATIYE 1981 ;
WELL NAME DATE OF AS OF 1-1-82 CUMMULATIVE 1981 AVG DAILY
OPERATOR LOCAT ION FIRST PROD MMCF MCF RATE - MCFPD

B L e

Turner-B Com #2 7/81 23.3 23266 129
Tenneco 01}
NENW Sec. 2

Florance #19 10/65 766.0 20014 £5
Tenneco
SENE Sec. 3

Florance #16 i 12/65 159.9 7889 22
Tenneco 011 ’
NENE Sec. 6

Elliott Gas Com-X #1 5/19 54.6 12624 35
NESE Sec. 9

6582 73

Florance #122 16781
Tenreco 0il
SWNW Sec. 10

Florance #114 11/80 27.1 18789 51

Tenneco 011
NWSW Sec. 11

o
P
o

Y A

Florance 9-A P&A - - -
Tenneco 0il ' ’
NWSE Sec. 13

Florance #8 | 12/65 57.6 2780 8
Tenneco 0il 5
SESW Sec. 14 : {

Florance #13 TA : - - -
Tenneco 011 :
"NMNE Sec. 18
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CUMMULATIVE - 1981 .
WELL NAME DATE OF AS OF 1-1-82 CUMMULATIVE 1981 AYG DAILY
OPERATOR LOCATION FIRST PROD MMCF MCF RATE - MCFPD

Riddle Com #8 | Well not yet on production (12/81)
Tenneco 0f1.
NESE Sec. 18

Mansfield #1 4/66 317.3{as of 1-77)
Tenneco 0i) ‘ ‘

SESE Sec. 19 ,

Florance #2 12/65 143.5{as of 7-80)

Tenneco 011
NENE Sec. 20

Lively #30 ' 5/76 252.3 25866 7
Lively Expl. ' ‘
SWSW Sec. 20

Florance #49 8/65 215.5(as of 1-74}
Tenneco
- SNSE Sec. 22
Florance #5 ' - 2/66 152.7 7005 19

Tenneco 0i)
NENE Sec. 22

Florance #6 ' : 12/65 . 384.6 18146 50
Tenneco 01l
SHSW Sec. 23

Florance #20 12/65 243.5 9449 26
Tenneco 011
NWNE Sec. 24

Jacques #3 Hell not yet on production (12/81)
Teaneco 0i: , .
SKNNW: Sec. 25




Vs
12
CUMMULATIVE 1981 . ;
WELL NAME DATE OF AS OF 1-1-82 CUMMULATIVE 1981 AVG DAILY
CPERATOR LOCATIGN FIRST PROD MMCF- MCF RATE - MCFPD
Elliott B-9 9/65 - 282.5 | 10918 30
AMoOCo
NESH Sec. 26
Elliott B-8 8/65 543.9 10892 30
Amoco '
NESW Sec. 27
E}liott B-7 1/65 394.9 14542 40
AROCO '
SEME Sec. 27
Lindsey B # 7/80 146.) ; 84221 231
Tenneco
SWSW 28
Federal 28-1 Kell not yet on p'roduétion (12/81) o :
J. Gienn Turner 1
SESE Sec. 28
Mansfield #11 | 0/72 401.8 13210 . 36
£l Paso Natural Gas : ‘
SESW Sec. 29
Mansfield Com #4 Well not yet on production (12/81)
Tenneco 0il : ‘
NMSE Sec. 30
Ulibarri Gas Unit #3 11/65 . 620.5 25909 N
AmoCo

SESW Sec. 35




. ‘ CUMMULATIVYE
WELL NAME DATE OF AS OF 1-1-82
OPERATOR LOCATION FIRST PROD MMCF

Sandovai C-1 4/66 197.6
AMOCOo
NWNE Sec. 35

3ON-10W

Schumacher #12 2/63 603.8
ET1 Paso Natural Gas
SWSKW Sec. 17

Schumacher #11 7/61 639.5
F) Paso Natural Gas :
NESW Sec. 18

Schumacher #3 8/74 540.6(1/80)
Lynco 0il
“SUNW Sec. 18

W. H. Riddle #3
AROCO :
SWSH Sec. 24

Florance #121
1 1neco 0il
SW3W Sec. 24

29N-8W

Florance 30
Tenneco
SWSW Sec. 1

1981
CUMMULATIVE
MCF

10583

22826

20822

13

1981 AVG DAILY
RATE - MCFPD

29

62

57




14
CUMMULATIVE 1981 |
WELL NAME DATE OF AS GF 1-1-82 CUMMULATIVE 1981 AVG DAILY
OPERATOR LOCATION FIRST PROD MMCF ___KCF RATE - MCFPD
Gonzales #1 3/81 62.7 62662 232
Koch Industries
SESE Sec. 1
Lively #9 7/73 182.9 7236 20
tively Exploration :
SHSE Sec. 3
‘ Florance #123 " 10/80 158.3 90906 249
7 Tenneco
: SWNW Sec. 3
Pritchard #8 11/81 43.7 43678 728
Tenneco 011 ‘
SESE Sec. 4
29N-9W
Lively #5 - ' © 6/73 62.3 3739 10
Lively Exploration ) :
SESE Sec. 1
Florance 125 10/81 13.8 13828 154
Tenneco 011 ‘ _
SWNN Sec. 1
Lopez Gas Com-) 5/79 156.0 44073 121
Amoco Prod.

NWNW Sec. 2
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SUPPLEMENTARY EXHIBIT L-1, 2, 3

ESTIMATED ULTIMATE RECOVERIES
fNSTDE AND IMMEDIATELY OUTSIDE WINDOWS

SAN JUAN DAKOTA TIGHT GAS AREA




SUPPLEMENTARY EXHIBIT L-i

WNINDOW 30N-8N SECTIONS 3-5 AND 31N-&W SECTION 32

WELLS INS-!UE W INOOW WELLS JMMEDIATELY SURROUNDING WINDOW
KELL NAME EST ULTIMATE WELL NAME EST ULTIMATE
OPER/LOC RECOVERY (MMCF ) OPER/LOC KECOVYERY (MMCF)
EPNG Com 1 410 880 Hale #5 300
EPNG Scuthland Royalty
SENW 32~31N-8K SKSH 34-31N-8u
State Com AL #36E 350 Fletcher #1 300
Hesa ) Teansco
HWNE 32-31N-84 SWSW 33-3IN-8W
State Com AL #36 1820 Fletcher #2 300
Masa Tenneco
SWSE 32-31N-84 SWSE 29-31N-5W
Moore $1 325 Howel] D #5 1560
Koch ) EPNG :
MEMW B -3CK-84 | NESE W ———
=
Moore #6 . 24758 Florance #37 0(D4A)
Tennéco Tenneco
NENE\5-30N-8n " SENE 6-30N-84
Moore #6F 13¢ Moore #) 250
Te 0, McHugh
NwRE | 530K -8 NENE 7-30H-84
" Howell A #4 12 State Com AN #37 620
EPNG Mesa )
SWNW 4-30N-84¢ SN 2-30N-8d ]
Moore #7 950 Cumulative = 3330 MMCF
Tenneco : ,
KENE 4-30K-8KW Avg Cum Per Well = 3330 = 476 MNCF
Howell #IE 435
Koch
NENW 3-30N-8W
Florance #36 1200
Tenneco .
SERE 3-30k-8W
Howel1: #1 2980
Koch
S$WSa 3-30N-8
Florance #36E ' 330
Tenneco
SESE 3-30N-8W

Cumilative = 12995 MNCF
Avg Cum Per Well 12995 = 1083 MCF
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' SUPPLEMENTARY EXHIBIT L-2

WINDOW 31N-9W SECTIONS 27-28

WELLS INSIDE WINDOW

AELL NAME
OPER/LOC

Horton #1
Tenneco
SENW 28-31N-9W

Horton #! E
Tenneco
SENEL 28-31N-9W

Shaet
EPNG
SHSE 28-31N-9W

e #A
> T

Schwerdtfeger Com‘#lE‘

- Tenneco .
SEHW 27-31N-9«

Schwerdtfger Com #1
Tenneco
SHSW 27-3IN-9W

‘Bolack D#l
Tenneco
© SWSE 27-31H-94

Cumulative = 5115 MMCF .
853 MMCF

Avg Cuwi Per Well =

EST ULTIMATE
RECOVERY (MMCF )

———

1500

300

[
(34
(=)

90

2500

375

WELLS IMMEDIATELY SURROUNDING WINDOKW

WELL NAME
OPER/LOC

Riddle B #1
Tenneco
SWSK 23-31N-9W

Barrett A #1
Tenneco

SESE 20-3TN-SW

Sheets Com #i
Tenneco
NWNE 29-3T1N-9Y

Pritchard #5
Tennecs
NWNE 34-31N-SUW

Hunsaker #2R
Supron
NWNE 26-31N-SNW

EST ULTIMATE
RECOVERY (MM2F )

S0
700
220
729

210

Cumulative = 1940 MMCF

Avg Cum Per Well = 1940 = 388 MMCF
5
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SUPPLEMENTARY EXHIBIT L-3

HINDOH 30N-8W SECTION 35

WELLS INSIDE WINDOW

WELL NAME EST ULTIMATE
OPER/LOC RECOVERY { MMCF)
Florance #39 450
Tenneco
NiWHE 35-30N-8KW
Lively 7Y » . 480

Lively
SwNW 35-30N-8K

Not on. as of
3-1-82

Lively 7€ .

Lively g

NHSW 35-30N-8W
Cumulative = 930 MMCF

Avg Cum Per Well = 930 = 465 MMCF
=z

WELLS TMMEDIATELY SURROUNDING WINDOW

WELL NAME EST ULTIMATE
GOPER/LOC * RECOVERY (MMCF)
Florance #2% 380
Tenneco
NESW 25-30N-8HW
Lively Com #14 400
Lively
NESW 3-30N-8W L
Cumulative = 780 MMCF

A ]

390 MMCF

Avg Cum Per Well = 780
=z
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SUPPLEMENTARY EXHIBIT M

ACTIVITY AND DEVELOPMENT DATA
SAN JUAN DAKOTA TIGHT GAS AREA

% DEVELOPED

peace oL ans  qesmb o o o8 TS ™ oo
32N-9W 108 1 26 1 0 0 0
32N-8W 120 n 2 7 2 0 0
324-7H 84 18 T 3 0 0
3IN-0W 136 10 26 6 2 o 0
3IN-8N 140 12 25 8 2 0 0
30N-10K 76 - 6 1 2 0 o0
30N-9W 128 28 10 16 6 0 0
30N-8W 128 18 16 15 0 LB
29N-9W 8 3 B T 0 0 B
294-8M ¥ 5 3 1 2 o 90
TOTAL 952 N1 46 68 20 1 0

*Includes replacement well

of possible locations developed = 111/952 = 11.7%
of sactions with 0% tested = 62.1%
of sections with 25% tested = 28.9%
of sections with 50% tested = 8.5%
of sections with 751 tested .5%
of sections with 100% tested = 03

2
2
2
2
%
2

(1) Estimates made for non-standard sectzons
(2) Includes all penetrations (P & A, D & A, TA, etc.)
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ATenneco Company £.0. Box 2511 _‘..\‘v .

Tenneco Qil . Tenneco Building o

Houston, Texas 77001
(713) 757-2131%

April 22, 1982
Joe Ramey, Director
0il Conservation Division
State Land Office Bldg., Room 206
0l1d Santa Fe Trail s i

Santa Fe, New Mexico 87501

Re: Application of Tenneco 0Oil Company

» for hearing, designation of Basin
Dakota Gas Pool, San Juan Ccunty,
New Mexico as a tight formation

e

Dear Mr. Ramey:

Enclosed are the original and three copies of Tenneco O11 Company's

Application for hearing. We wish to have this case heard on May.l2,

1982, if at all possible. _ :

‘Please accept this letter -and -cnclosure as verbal application

oursuant o “Divicion Rule 1202 shonld  the  enclosed  apolication = be.

insufficient in any respect.

We also request that the extra copy of the Application be returned to
us after a case number has besn assigneéd ard a hearing date set.

Very truly yours,

. .’—-‘\(\%/\'\\,D—

M. P. Xovich
Attorney

MPK/keb

B Ol CONSERVAI1ie tn e v3i N
Enclosures SANTA fE

s 608
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IN THE MATTER CF:
Application of Tenneco 0il
Company for designation of

the Basin Dakota Gas Pool, Case
San Juan County, New Mexico,
as a tight formation.

APPLICATION

COMES NOW, Tenneco Oil Companv, Applicant, and respectiully redquests
pursuant to Rule 1203 of Oil Conservation Division Rules and Regulations
that a hearing be called to receive evidence that the BRasin Dakota Gas
Pool underlyiny certain portions of San Juan County, Mew Mexico be recom-
mended to the Federal Enerqgy Regulatory Commission (FERC) for designation
as a tight formation under Section 107(c)(5) of the MNatural Gas Policy
Act of 1978. ‘ ,

Applicant would show the Division as follows:

1. The Rasin Dakota Cas.Pool underlying the lands described below
meet. the quidelines for designation as a tight formation contained in

FERC Requlation Sectici 271.703(c).

Township 32 North - Range 9 Wests~  all sections = _
Towaship 32 North - Range 8 Westw all sections - 7
" Township 32 North - Range 7 West.- sections 7 - 9, -
o 16 - 21 and 25 - 36
- Township 21 North - Range 9 West,- all sections .-
except 27 and 28
== Township 31 North - Range 8 West. all sections
» ~ except 32
== Township 30 North - Range 10 West.- section 1 - 18 and 24
- Township 30 North ~ Range 9 West,- all sections
L : o except 31 - 34
—= Township 30 North - Range 8 West,~r all sections
s , except 3 -5 and 35 .
Township 29 North - Range 9 West v - sections 1 and 2
Township 29 North -~ Range 8 Weste sections 1 - 6 / "

—

2. Bxisting State and Federal regulations will assure development
) of the recommended tight formation will not adversely affect dny fresh
- water aquifers (during both hydraulic fracturing and waste disposal oper-
ations) thdt are or are expected to be used as a domestic or agricultural

water supply. ' : : '

IS R TRy W




Applicant will provide copies of the exhibits and informaticn it
intends to present at the hearing to the Division and the Minerals
Management Service office in Alhuquergue, New Mexico, no later than
fifteen (15) days before the hearing. Applicant reserves the right to
present additional evidence at the hearing or modify, change or delete
material from the exhibits and information submitted prior to the hearing.

Respectfully submitted,

) A
M, P, Kovich
Attorney for Applicant
Tenneco 0il Company
P.C. Box 2511
Houston, Texas 77001

VAV RS

Phone: (713) 757-2864
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STATE OF NEW MEXICO

, r
ENERSY AND MINERALS DEPARTMEN1¢hLMJUL;{7198
OIL CONSERVATION DIVISION

S s n

OI' Lasivgae NSV e i

IN THE MATTER OF THE HEARING : SANTA kE
CALLEO BY THE OIL COGNSERVATION

DIVISION FOR THE PURPOSE OF
CONSIDERING: e

%) .. .
D A CASE NO. 7608
/7 ORDER NO. R- 20

APPLICATION OF TENNECO OIL
COMPANY FOR DESIGNATION OF A

TIGHT FORMATION, SAN JHAN i

COUNTY, NEW MEXICO | *
QRDER OF THE DIVISION (::::lé?"’

BY THE DIVISION:
This Case came on for hearing at 9:00 a.m.’ on June 9, 1982,

at Santa Fe, New Mexico, befﬁre Examiner Rlchard L. Stamets.

NON, on thas day of Ju]y, 1982 the Division Director,
having considered the testimony, the record and the recomnendatlons
of the Examiner, and being fully advised in the premises, :

FINDS:

(1) That due public notice having been given as required by
law, the Division has jurisdiction over this Case and the subject

matter thereof.

2) That the Applicant, Tenneco Oil Company, requests that
the Division in accordance w1th Section ‘107 of the Natural Gas
Policy Act of 1978 and 18 C.F.R. §271.701-703 recommend to the
Federal Energy Regu}atoay Commission (FERC) that the Basin Dakota
formation underlying certain lands in San Juan County, New Mexico,
as described on Exhibit “A¥ attached to this QOrder, hereinafter
referred to as the Basin Dakota formation, be des1gnated as a tight
formation in the Federal Energy Regulatory Commission's regulations.

s -




(3) That the area propased for tight formation designation
lies within the horizontal 11m1t3 of the Basin-Dakota Pool,
which is a very large area prev;ously defined and described by
the 0il Conservation Division in San Juan County, New Mexico.

(4) That within the Basin-Dakoita Pool are large areas of
extensive development and large areas cof very limited develop-
ment.

(5) That the Dakota formation has been appzoved for infill
drilling which permits the subject area to be developed with one
Dakota well on each quarter section or 160-acre tract.

() %VL VB arec.  Sor 204.c /\7[ /(7/
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(1) That no proration unit within the proposed areavcon-,

,y Yz, pac/oﬂ[
tains an infill well.

(lo) 8y That the area proposed for tlght formation de31gnat10n
is a largely undeveloped. oxpiwrSpsry area. .
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(U343} That the Basin Dakota formation underiies all of the =
ge i

ands scribed in Exhibii "A"; that the formation consists of
‘transgressive sands which exhibit poor grain sortfting and high silt
and clay content duc to the processes of the depesiticonal

env1ronments that the top of the format1on is found at an average
depth of 7575 feet below the surface; and that the gross thickness
of product1ve sand is approximately 250-300 feet.

(//) M / M r[/p*’ S?CEZ% W » % (50_5/'—; [Z;éoé
VAVRZ#N /s o/es cribed as VOV soo s T
/o Vé’rua / OCM bolsw a O/“/? % ?/ P25/ Aoe ™"

as ccwﬂ( d
on the Induction- Electr1ca1 and

Gamma Ray log from the E1 Paso Natural Gas Gartner #9 well located

in the NE/4 of Se
County, Néw Mex?cgf1on 33, Township 30 North, Range § West, San Juan

fcclmu /

: {lfj%}ﬁ That the//;ldence presenteo in this Case demonstrated
that no well formerly or currently completed in the Basin Dakota

formation within the proposed area exhibited permeability, gas
productivity, or crude oil productivity in excess of the following

parameters:

(a} average in situ gas permeability throughout the pay
section of 0.1 millidarcy; and

(b) stabilized gas production rate, without
stimilation, against atmospheric pressure, of 336 #
FERC max1mum a]]owable gas. product1on rate for an
formation depth of 7575 feet; and

"

M ™
e B v)
<Vl wb ]
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™
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(c) crude o0il production rate of 5 barrels per day.

cmed aw -
. él!% That the technlcal ev1dence presented in this case
demonstrated that the predominant percentage of wells which may
be completed in the Dakota formation within the proposed tight
formation area may reasonhably be presumed to sxhibit permea-

bilit as productivit or crude oil productivity not in ex-~ :
oF the ¢ an P L BN TI N

cess of the foiiowang parameters >yt
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(b)\ stabilized/produdtion rates
mosphenic pressu
in 18 C.FWR. §271.
and

sat out
lations

(c) odudtion of more\tha
p ay.

(r?)4&3% That within the proposed area there is a recognized
aquifer being the 0jo Alamo, found at s=mesimen depthsof JREE SV0C

To Goto fet orgoasoniwmbonl— %880 feet above the Dakota formation.

(7%?€}#% That axxstxng State of New Mexico and Federal Regu-
lations relating to casing and cementing of wells will assure
that development of the Dakota formation will not adversely
affect any overlying aquifers,

—

(77 ¢35 That the area described on Exhibit "A" to this order
should be recommended to the Federal Energy Requlatory Commis-
gsiaon for designation as a tignt formation.

IT 'I'S THEREFORE ORDERED: -

(1) That it be and hereby is recommended to the Federal
Energy Regulatory Commission pursuant to Section 107 of the
Natural Gas Policy Act of 1978, and 18 C.F.R. §271.703 of the

‘rpnu]nf1nqg”+ha# tha Naknta faormation: underlv1na those. lands

=20

in San Suan.County, New Mexico, described on Exhibit "A" to
this order, be designated as a tight formation.

(2) That jurisdiction of this cause is retained for the
entty of such further orders as the Division may deem necessary.

DONE at Santa Fe, New Mexico, on the day and vear herein-
above designated.

“TE oF NEW MEXICO

SEAL
fd/




Case No. 7608
Order No. R-

EXHIBIT "A"

Township 32 North, Range 7 West
Sactions 7 through 9: all

Sections 16 through 21: all
Sections 25 through 36: all

Township 32 North, Range 8 West
Sections 7 through 3%6: all

—ed g e e e e s PP o m e e

Townsh_p 32 North, Range 9 West
Sections 7 through 36: all

Township 31 North, Range 8 Wesi T T

Sections T through 31: ali
Sections 33 through 36: all

ey
Ll

“r«..ﬁ...,_,.,..._.

ULy S
B R

31 North Range 9 west
Townsh18ect1ons T througn 26: ail

Sections 21 through 36: all

B e i e At YA RN A

Townsh1p 30 North Range 8 West

Sections T*and 2: alli
Sections 6 through 34: all
Section 36: ail

Township 30 North, Range 9 West
Sections T through 30: all
Sections 35 and 36: atll

} TownshIp 30 North, Range 10 West

Sections 1| through 18: aTl
Section 24: all

-»-
{
S

JTownship 29.N0rth;kR§nge 8 West
Sections T through 6: aTll

Township 29 North, Range 9 West
dections T and 2: all

S
i

ooty g
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