(o e (

el

\C\'pp\tca\~:on
Tran BCV:P'bS-
Swall ExWibl e

Tt

F o\ ¢




Sagke o
; UL 26 1982 - $

""" Southlanid Royalty Company

Clu O
';\[.‘ SRoTL

July 23, 1982 )

Mr. Michael E. Stognen

New Mexico C4L Conseavation Division

P. 0. Box 2088

State Land 0ffice :
Santa Fe, New Mexico 87501 ’

RE: NMOCD Case No. 7362 !
Designation of Tight
Formation, Dakota Formation
(Basin Dakota Field)

San Juan County, New Mexico

[SESTVRNIPRSRSIS T

Dean Mr. Stognen:

Your Letten of June 4, 1982 nequested additional information concerning our exhibit
13 0§ the subject tight gas case. 1'm soxny gon the delay in answering your Letter.

Oun phone conversation with Mr. Victon label of the Federal Enengy Regutatony
Comm.ission in Washington, D.C., indicated the purpose of their nequest was 1o i
cstablish wells Listed in owr exhibit 13 as gas wells,

We do not distinguish between 0ilf and condensate production when reponting pfwductwn
10 the commission. ALL of the wells Listed in our exhibit 13 are gas wells with

GOR's nanging grom 26000:1 to dry gas.

1) The o0if production and neserves Listed in our exhibit 13 i8 associated
condensate production.

2) Each well Listed in exhibit 13 was stimulated throuph hydrawlic fractuning
fechniques.

3] There 48 no actual oif production grom the wells Listfed in exhibit 13. The
production shown is condensate production. API gravity gor these wells is
in the 50 1o 60 deghree Arange.

P.O. DRAWER 570 (505) 325-1841 FARMINGTON, NEW MEXICO 87401




Mr. Michael E. Stogner
Page Two
July 23, 1982

1§ you need furthern infoumation, please Let me know.
Sincenety,

SOUTHLAND ROVALTY CZMPANV

John A. Crum
Distnict Reservoir Engineer

JAC/eg

XC: M. Steve Palko-SPC-Ft. Worth
M, Howand Kilchrnist
Dinecton of NGPA Compliance
Fedenal Energy Regulatorny Commission
825 N. Capitol Street, N.E.
Washington, D.C. 20462
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STATE OF NEW MEXICO

ENERGY ano MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

POST OFFICE BOX 2080

STATE LAND ORACE BUILDING

June 4, 1982 SANTA FE, NEW MEXICO 87304
(S05) 827-2434

Steve Palko

Southland Royalty Company
1000 Ft. Worth Club Building
Ft. Worth, Texas 76102

RE: NMOCD Case No. 7361,
Designation of Tight
Formation, Dakota Formation
(Basin-Dakota Field) San
Juan County, New Mexico

Dear Mr. Palko:

As per our telephone conversation Friday, June 4, 1982, Michael Boyle with
the Federal Energy Requlatory Commission in Washington,D. C. requested to
the New Mexico 0il Conservation Division the following supplemental informa-
tion concerning Exhibit No. 13. (See attached copy.)

1) is this reported oil production either, actual
crude production or condensate

2) is this reported oil production from wells that
- were stimulated :

3) please submit actual production history from
those wells having oil production

Please submit to this office three copies of the requested supplemental
information.

If we may be of any assistance, please call. Thank you.

Sincerelyf

Michael E. Stogner
Petroleum Engineer

MES/dp

cc: W, Perry Pearce
General Counsel
New Mexico 0Oil Conservation
Division
Santa Fe, NM 87501
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-CASE NO.

BEFORE EXAMINER NUTTER
OIL CONSERVATION DIVISION

SRE. EXHIBITNO. i R

gﬂﬂ. tor

Tenneco

“enneco

-outhland Royalty
Southland Royalty
Southland Royalty
Southland Royalty
Southland Royalty
Southland Royalty
Southland Royalty
Southland Royalty
Tenneco

Tenneco

Southland Royalty
Tenneco

Tenneco

Southland Royalty
Southland Royalty
Southland Royalty
Southland Royalty
Svuthland Royalty
onsolidated 011 & Gas
Senson~Hontin-Creer
Benson~Montin-Graer
Consolidated 011 & Gase
Consolidated Oil & Gas
Consolidated 0il & Gas
. Supron Energy
Consolidated 011 & Gas
Delhi-Taylor

Tenneco

Southland Royalty

Totals

Average

Lease

Wilkins
Barnes
Decker
Hubbsxd
Chamberlain
Bubbard
Bubbard

Culpepper Martin

Culpepper

Cul pepper Martin

Moore
Hubbard
Decker
Moore "C”
Moore "C"

Culpepper Martin
Culpepper Hartio
Culpeppar Martin
Culpepper Martin
Culpepper Martin

Ripley

La Plata

La Plata
Robinson Bros.
Montoya
Moatoya

Write State

Pan Amexican State

Atlantic "A”
Atlantic
Tite

§E

-—o-n—.——uzsa--nnu-—u.—-&u-—n&—-u'
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W
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CUMULATIVE PRODUCTION AND ULTIMATE RESERVES

BASIN DAKOTA FIFLD

SAN JUAN COUNTY, NEW MEXICO

Location

NE-24-32N-10W
NE-26~328-11V
SW-10-32N-120
8H-11-32N-12W
NE-14-32N-12W
NE-15-32N-12K
SW-15-32N-12W
SW-20-328-12W
NE-21-32N-12W
8W-22-32N~12W
NW-25-32N-12W
8E-25-32N-12W
NE-26-32N~12W
NW=-26-32N~120
SE-27-32N~12W
8H-28-32N~12W
SW~29-32N~12W
8W~32-32N~12W
SW~33-32N-12V
S2-33-32N-12W
SW-26-32N-13W
SW-30-32N-13W
NW=~30~32N-13W
SE-34-328-13W
NE-35-32N-13W
SE~35-32N-13W
NE-36-32N-13W
SW-36-32N~13W
8W~27-31N-10W
NE-34=31N-100
SW-35-31N-11W

Cumulative Production

(1-1-80)
Gas
{MCF)

29,306
261,364
129,085

71,276

47,873

41,700
117,951

68,173

82,784
118,654
150,109
430,872

86,930
384,093
500,205

96,795

84,312
402,396
256,054

77,114

98,297
183,726
319,414
128,755

39,880

20,003

37,720
158,858
432,580
200,942

238,504
5,293,695

170,764

Remaining Reserves

Ultimate Reserves

Gas Cas 011
(MCF) {MCF) {BBLS)
[+] 29,306 0

(¢} 26..,364 0
110,757 239,812 456
75,749 147,025 177
4] 47,873 60

0 41,700 0
353,699 474,650 1,872
49,440 117,613 1,697
53,714 135,498 1,226
21,889 143,543 4,301
0 153,109 C
118,134 543,006 0
46,571 133,501 285
250,514 634,607 1,284
175,347 675,552 1,803
188,831 285,626 3,715
101,373 185,685 989
352,593 754,989 4,203
361,586 617,640 3,463
1,335,936 1,411,050 8,227
0 98,297 491
187,451 371,177 Q
302,340 621,754 0
0 128,755 526
18,166 28,046 0
294,268 314,271 9,285
0 27,720 63
29,974 1£8,832 1,828
0 422,580 0

0 2(:0,942 ]

0 228,504 375
4,428,331 9,72:.,027 46,326
142,850 31,614 1,494




STATE OF NEW MEXICO

ENERGY ano MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

POST OFFICE BOX 2088
STATE LAND OFFICE BULDING
June 4, 1982 SANTA FE, NEW MEXICO 87301
(30%) 827-2434

Steve Palko

Southland Royalty Company

1000 Ft. Worth Club Building .
Ft. Worth, Texas 76102

RE: NMOCD Case No. 7361,
Designation of Tight
Formation, Dakota Formation
{Basin-Dakota Field) San
Juan County, New Mexico

Dear Mr. Palko:

As per our telephone conversation Friday, June 4, 1982, Michael Boyle with
the Federal Energy Regulatory Commission in Washington,D. C. requested to
the New Mexico Oil Conservation Division the following supplemental inferma-
tion concerning Exhibit No. 13. (See attached copy.)

1) is this reported oil production either, actual
crude production or condensate

2) is this reported cil production from wells that
were stimulated

3} please submit actual production history from
those wells having oil production

Please submit to this office three copies of the requested supplemental
information.

If we may be of any -assistance, please call. Thank you.

Sincerelyz

Michael E. Stogner
Petroleum Engineer

MES/dp

cc: W. Perry Pearce
General Counsel
KNew Mexico 0il Conservation
Division
Santa Fe, NM 87501




BEFORE EXAMINER NUTTER
OIL CONSERVATION DIVISION

CUMULATIVE PRODUCTION AND ULTIMATE RESERVES
BASIN DAKOTA FIELD
SAN JUAN COUNTY, NEW MEXICO

SR80, EXHIBITNO. _1 %
CASE NO.
Cumulative Production Remaining Reserves v Ultimate Reserves
(1-1-80) ﬁﬂw.mov
Well Gas 011 Gas 011 Gas 011
Operator Leass No. Location (MCF) (BBLS) (MCF) (BRLS) (McrP) (BBLS)
Tenneco Wilkins 1 NE-24-32N-10W 29,306 0 0 29,306 0
fenneco Barnes 1 NE-26-32N-11W 261,364 0 0 261,364 0
Sourhland Royalty Decker 4 SW-10~32N-12W 129,055 456 110,757 239,812 455
Southlsnd Royalty Hubbard 2 SW~-11-~32N-12W 71,276 177 75,749 147,025 177
Southland Royalty Chamberlsin 1 NE-14~32N-12W 47,873 60 0 47,873 60
Southland Royalty Hubbard 3 NE-15-32N-12W 41,700 0 ¢} 41,700 0
Southland Royalty Hubbard 4 SW-15-32N-12W 117,951 1,171 353,699 701 471,650 1,872
Southland Royalty Culpepper Martin 12 84-20-32N8-12W 68,173 1,062 49,440 635 117,613 1,697
Southland Royaltry Culpepper 15 NE-21-32N-12W 82,784 1,045 53,714 181 136,498 1,226
Southland Royalty Culpepper Martin 5 8W~22-32N-12W 118,654 2,677 21,889 1,624 140,543 4,301
Tenneco " Moore 1 NW-25-328-12W 150,109 0 0 0 150.109 0
Tenneco Hubbard 1 8B-25-32N-12W 430,872 0 118,134 1] 549 .006 0
Southland Royalty Decker 2 NE~26~-32N~12W 86,930 285 46,571 0 133,501 285
Tenneco Moore "C" 2 NW-26- 32N-12W 384,093 1,284 250,514 0 634,607 1,284
Tenneco ) Moore “'C" 1 8E-27-32N-12W 500,205 1,803 175,347 0 675,552 1,803
Southland Royslty Culpepper Martin 4 8W-28-32N-12W 96,795 1,333 188,831 2,182 285,626 3,715
Southland Royalty - Culpeppar Martin 13 8W-29-32N-12W 84,312 . 837 101,373 152 185,685 989
Southland Royalty Culpepper Martin 10 8W-32-32N-12W 402,396 3,513 352,593 690 754,989 4,203
Scuthland Royalty Culpepper Martin 3 8W=33~32N-12W 256,054 1,538 361,586 1,928 617,640 3,463
Southland Royalty Culpepper Martin 17 SB-33-32N-12V 77,114 591 1,335,936 7,636 1,411,050 8,227
Consolidated 011 & Cas Ripley 1 . BW=26~32N-13W 98,297 491 0 4] 98,297 491
‘enson-Montin-Greer La Plata 1 8W~-30-32N~13W 183,726 0 187,451 0 371,177 0
ijenson-Hontin-Greer La Plata 2 W=30=-32N-13W . 319,414 0 302,340 0 621,754 0
Consolidated 01l & Gas Robinson Bros. 1 BB~34-32N-13W 128,753 526 0 0 128,755 526
Consolidaced 01l & Cas Montoya 1 NE-35-32N-13W 39,880 0 18,166 0 58,046 0
Consolidated 011 & Gas Hoatoya M 8E~35-32N-13W 20,003 759 294,268 8,526 314,271 9,285
Supron Energy Vrite State 1 NE-36-32N-13W 37,720 . 63 0 Q 37,720 63
Consolidated 01l & Gas Pan American Stats 1 fY-36~-32N-13W 158,858 1,538 29,974 290 188,832 1,828
Delhi~Taylor Atlantic “A" 4 SU-27-31N-10W 432,580 0 0 0 432,580 0
Tenneco Atlantic 1 NE-34-31N-10W 200,942 (1} ] D] 200,942 0
Southland Royalty Tite 2 8W-35-31N~11W 238,304 375 0 0 236,504 375
Totals k11 5,293,695 21,781 4,428,332 24,545 9,722,027 46,326
170,764 702 142,850 792 313.614 1,494

Average
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UNCOLN TOWER BULDING
1960 LINCOULN STREET
DENVER, COLORADO 80293
(303) 861.5252

CCrnsctictirtocd Gt & Gas, Jine,

Fom oo s i it e e B T

Mr. Daniel S. Nutter O v CANTA TG
0il Corservation Division

P.0. Box 2088

Santa Fe, NM 87501

Re: Case No. 7116

Dear Mr. Nutter:

Enclosed are additional exhibits and testimony in the above-~
referenced case. We've included four copies of each and a prepaid
mailer for forwarding everything to the FERC.

Very truly yours,

CONSOLIDATED OIL & GAS, INC.

Teschendorf
orney

LHT/mek




JaAMES B. COONEY, P.aA.
ATTORNEYS AT LAW

JAMES B. COONEY (1908-1979) 811 WEST APACHE (S0S) 327-3388
RICHARD T. C. TULLY P. X
RICHARD L. LEE ©. BOX 268

FARMINGTON. NEW MEXICO 87401

December 31, 1980

Joe D. Ramey, Director

New Mexico 0Oil Conservation Division
Post Office Box 2088

Santa Fe, New Mexico 87501

Re: Tom Bolack
Tommy Bolack $#1 Well
Township 30 North, Range 12 West, NMPM
Section 1: §/2 ’
Containing 320 acres, more or less
San Juan County, New Mexico

Dear Mr. Ramey:

In NMOCD Case No. 63993 held August 6, 1980, Tom Bolack requested
an order pooling all of the mineral interests in the Dakota
Formation underlying the above captioned lands. William R. Speer,
Consulting Geologist, P. 0. Box 255, Farmington, New Mexico 87401,
was the expert witness testifying on behalf of Tom Bolack in this
matter.

On September 10, 1980 the NMOCD issued Order No. R-6455 which
pooled all mineral interests in the Dakota Formation underlying
these lands in order to form a standard 320 acre gas spacing and
proration unit to be dedicated to the Tommy Bolack #1 Well. This
Order further provided, among cother things, a 200% charge for the
risk involved in drilling this well.

A review of the testimony of Mr. Speer in this matter shows that
the current NGPA Section 103, "New Onshore Production Wells",
natural gas prices for the Dakota Formation was not a sufficient
economic incentive to drill the Tommy Bolack #1 Well. The
Examiner for this hearing, Daniel S. Nutter, asked Mr. Speer the
question of why the well was proposed tc ke drilled if the
anticipated production from the Dakota Formation would result

in a non-commercial well. Mr. Speer responded that this well was
only being drilled because of the potential dual completion of
this well with another formation besides the Dakota Tormation.

R [REPEIISESRR SRR
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Joe D. Ramey, Director

New Mexico 0il Conservation Division
" December 31, 1980

Page Two

"Further, it was the professional opinion of Mr. Speer that if
this well was capable of producing from only the Dakota Forma-
tion, then the well would not be drilled at the present time.

As mentioned above, the NMOCD entertained this information when
it ordered a 200% charge for the risk involved in drilling this .
wall, -

On December 30, 1980 a NMOCD Hearing was held for Case No. 7116.
This case concerned the application of Southland Royalty Company
for the designation of a "tight formation"™ in San Juan County,
New Mexico for the Dakota Formation. At this hearing, Southland
Royality Company proposed the designation of the Dakota Formation
underlying portions of Townships 31 and 32 North, Ranges 10, 11,
12, and 13 West, containing 93,860 acres, more or less, as a
tight formation under the NGPA. The testimony by the witness for
Southland Royalty Company did not testify as to the designation
of the Dakota Formation for the above captioned lands, but did
provide information on wells and lands located within one mile
of this well. After the witness for Southland Royalty Company
finished his testimony, Consolidated 0il and Gas Company, Inc.
presented testimony for additional lands to be included within
the application of Southland Royalty Company. The amendment of
the application of Southland Royalty Company to add the additional
acreage requested by Consolidated 0il and Gas was taken under
advisement by the NMOCD Examiner during the hearing.

Due to the cconfusion of the current status of Southland Royalty
Company's tight sands application and the request by Consolidated
0il and Gas Company, Inc. to add additional lands to this appli-
cation, it is respectfully requested that Tom Bolack also be
allowed an opportunity for designation of the Dakota Formation
underlying the above captioned lands as a tight formation under
the NGPA. As a further note, 120 acres of the 320 acres dedi-
cated to the Tommy Bolack #1 Well for the Dakota Formation are
owned by Southland Royalty Company under the Federal 0Oil and Gas
Lease SF 077482.




Joe D. Ramey, Director

New Mexico 0il Conservstion Division
December 31, 1980

Page Three

Thank you in advance for your assistance and cooperation in
this matter. Please advise if you need further information.

Sincerely,

. o
Rt TC.EG
Richard T. C. Tully

RTCT:sak

cc: Honorable Tom Bolack
Route 3 South, Box 47
Farmington, New Mexico 87401

Tommy Bolack and Terry Bolack,
Co~Personal Representatives of the
BEstate of Alice N. Bolack, Deceased
Route 3 South, Box 47

Farmington, New Mexico 87401

William R. Speer

Consulting Geolagist

P. O. Box 255

Farmington, New Mexico 87401

Larry Van Ryan

Production Superintendent
Southland Royalty Company
Pcst Office Box 570
Farmington, New Mexico 87401

William F. Carr, Esq.
Campbell and Black, P.A.

P. O. Box 2208

Santa Fe, New Mexico 87501

Lynn Teschendorf, Attorney
Consolidated 0il & Gas Company, Inc.
Lincoln Tower Bldg.

18692 Lincoln Street

Denver, Colorado 80295




BEFORE - THE
STATE OF NEW MEXICO
OIL CONSERVATION DIVISION

In the matter of the applicetion of Case No. 7116
Southland Royalty Company for designation

of a tight formation, San Juan County,

New Mexico

AFFIDAVIT

I, FLOYD E. ELLISON, being first duly sworn, depose and state that:

Permeability Calculations

Exhibits 5, 6 and 7 show the permeablility calculations for the Wilmerding :
1-M in Section 10, T3IN, RI13W, Kiine 1-M in Section 10, T31N, R13W and Senter b
1-M in Section 24, T31N, R13W based on the flow tests previously submitted P
(which were witnessed by New Mexico 0il Conservation Division personnel). In P
al]l cases the permeability calculations using Darcy's flow equation show the o
in situ permeability to be well below 0.1 md.

Well Cost Estimate _ %

Consolidated's drilling and completion well cost estimate for an average
depth 7,000' single Dakota completion totals $475,400 (see Exhibit 19). These
costs are based on our experience in drilling and completing a number of wells
this past year in the immediate area. Several significant differences with the
Southland Royalty cost estimate are:

o A 3 e

1. Consolidated's use of $16/ft. vs. Southland's $14/ft. The $16/ft. figure
is our most recent quoted price and corresponds with inguiries we have made of
other operators' footage prices. We have a working interest in a well recently
drilled in the area in which the operator was required to pay $19.51/ft. :

o AR R WY 1% e B

2. Consolidated's average mud and water costs are well =bove those shown on
the Southland estimate. Some mud and water cosis have been as low as Southland's
estimate, but we have experienced severe lost circulation in the Mesaverde,
Gallup and/or Dakota zones in several wells which brings the average mud and
water cost to our estimate.

3. The recent requirement by both the state and USGS to cement across the
0jo Alamo and circulate cement to surface requires additional DV tools and
cement. Southland's cementing and cementing tools estimate is below the costs
we have been experiencing in our most recent wells.

A 4. Completion Costs. Consolidated's completion procedure differs in several
ways from Southland's. Consolidated has recently been including the tight lower
Dakota in its completions because we believe enough additional reserves can be
added in certain wells to justify the additional completion expense. A major
cause of the increased expense is the necessity to perforate, stimulate, and
clean up the upper and lower Dakota separately. The tight lower Dakota has an
approximate 800 - 1,000# higher *reatment and ISIP than does the upper Dakota




Page 2

which makes it necessary to frac and clean up the zone before moving on to the
upper Dakota completion. Consolidated has also been using nitrogen in its frac
treatments to aid clean up dbut its use does add to stimulation costs.

Economics

Based on Consolideted 01l & Cas's required after tax economic criteria, Con-
solidated needs approximately 650 MMCF of gas reserves with Section 103 prices
and 335 MMCF of gas reserves with 2 X 103 prices to Justify drilling a single
Dakota completion, as shown on Exhibit 8. These reserve requirements are con-
slderably above what we used to Justify our ¢rilling program in the area this
past year and above what Southland Royalty has indicated they need. The reGuired
larger reserves are the result of these major differences:

1. The majority of our wells this past year were dual completions with the
Mesaverde reserves helping pay out the drilling and completion costs.

2. The drilling and completion costs have increased dramatically with the
differences between Consolidated and Southland Royalty's estimates having been
previously discussed.

3. The net interest (after deducting royalty interest and overriding royalty
interest) on Consolidated operated properties in the area is 75.5% vs. Southland
Royalty's indicated 86.5%. The majority of Consolidated's properties are 75%
leases due to Consolidated having to give up an additional 12.5% ORR before it
could farm-in the acreage and drill the original wells in the 1950's and 1960's.
This is a major cut out of the income without any offsetting help on the expense
side.

L. The required rate of return (ROR) after taxes for Consolidated is 20% vs.
Southland Royalty's indicated 15%. Consolidated cannot justify less than a 20%
ROR in the present money market when we pay over 20% for the money we borrow.
Investors, including Consolidated, can receive more than 15% interest on CD's
without assuming any risk so surely assuming risk is worth something above the
15% Southland proposed.

Exhibit 9 shows the assumptions used for our economic calculstions and
Exhibits 10, 11, 12 and 13 show the before and after taxes economics for 300
MMCFG, 400 MMCFG, 500 MMCFG and 650 MMCFG reserves with 103 pricing and Exhibits
14, 15, 16, 17 and 18 show the before and after taxes economics for 200 MMCFG,
300 MMCFG, 400 MMCFG, 500 MMCFG and 650 MMCFG reserves for 2 X 103 pricing.

Protection of Fresh Water

State and federal regulations currently provide for the protection of any
fresh water agquifers that are being used or are expected to be used in the fore-
seeable future for domestic or agricultural water supplies. Three potential
fresh water bearing formations in the area of interest are the San Jose, Naci-
miento and Ojo Alamo. These three fermations occeur from the surface of the ground
to a depth of approximately 1,000 feet in T31N, R13W and the western half of
T31N, R12W.

The NMOCD by Rule 106 and the federal government regulations for protection
of fresh water in oil and gas related activities both require the casing and
cementing program to be designed to seal off fresh water bearing formations from
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oll and gas bearing formations. They fulfill this requirement by having the oil
and gas operator cement the production casing with sufficient cement to bring it
above the Dakota several hundred feet, to usually cement across the Mesaverde
zone when it 1s productive, and then to circulate cement to surface from several
hundred feet below the base of the Ojo Alamo formation. Additionally, surface
casing is set and cemented to surface when drilling begins which protects the
top several hundred feet.

The above casing and cementing programs provide adequate protection to the
fresh water sands even though large stimulation treatments are required in the
tight Dakota producting formation which is about 5,900 feet below the deepest
fresk water zone.

Exhibits 5 through 19 were prepared by me or under my direction and super-
vision.

Vice President - Operations

STATE OF COLORADO )
ss
CITY AND COUNTY OF DENVER )

et e

PR

On this 22nd day of January, 1981, before me personally appeared Floyd E.
Ellison, Jr., to me known to be the person described in and who executed the 3
foregoing Affidavit before me, and who acknowledged to me that he executed it :
as his own free act and deed. ‘

WITNESS my hand and seal on this day and year last above written.

(:;;;:2zéZ2Zéz‘z¢2szsﬁ§gﬁfzgzzzagz¢/
Notary Public

My Commission Expires:
My commission EXpirEs Jufi2 19, 1983

ks




CONBOLTUAUED OTL & GAS, 1HNC.
Sernter 1-M
NE/4 SE/4 24-T31N-R12W
San Juan County, New Mexico

IR ek S

i Lower Dokota Perforations 6£98', 6902', 6906', G910', G214', 6918,
k. — " 6934', 6938',76942', 6946', 6750, 6954', & (958',

(12-.33" diameter perforations)

Acidized with 502 gallons 15% NE acid using 25 ball sealers.
Balled off @ 3200#.

Swabbed well down to get acid back.

5/20-21./80 Tefteller, Inc.
62981 -6958" .

on Dakota perforations

1 et e 2 e .

5/20/80 12:45 p.m. 2073 M()Im
3:45 p.m. Y 1.91 MCF/D
7:00 a.m. N 1.91 MCF/D
i e e

Sirmons of NMOCC,
Tobby Tefteller and Len Alexander with Tefteller and
Aubrey Prather with Consolidated 0il & Gas, Inc.

E Upper Dakota Perforations 6740', 6745', 6759', 6776', 6782', 6786',
f —  6794', 6808', 6810', 6814', and 6816'.

Acidized with 500 gallons 15% NE acid using 22 ball sealers.
Balled off € 3500#.

Swabbed well down.

6/4-5/80 efteller, Inc. ran flow test on Dskota perforations
E 40'-6816".
¢ cwed total 21 hours. Well siabilized £ approximately
i 52 MCF/D rate over last 163 hours.
A——————— L
E Test witnessed by Rich Simmons with NMOCC, Tefteller testers,
£ and Barney Jones with Consolidated 0il & Gas, Inc.
: A A ! ’ S o er B s 41
| ‘
e NG
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BEFORE EXAMINER NUTTER
; DIL CONSERVATION DIVISION

—LD® EXHIBIT NO. 49—
CASENO.__ 9//L
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BEFORE EXAMINER NU

CONSOLIGATED OTL & GAS, 1NC.
Witrerding 1-M
NE/4 NW/4 10-T3IN-R13W
San Juan County, New Yoxico

Tover Dakota Perforations 6738', &798', 6328', 6830', 6833', 6838',
6841, and 6846', (8-.32" di-neter porforations)

Acidized with 250 ¢alloens  73% NE acid using 16 ball sealers.
Swabbed well down.

9/11/80 Flocwed well through Critical Prover using 1/8" orifice
plate. Gas rate too small ito measure.

I s k_._\ﬁ~__/ )
Test witng€sed by Charles Gholson with NMOCC and Barney Jones
with Corfsolidated Oil & Gas, Inec.

Did ‘not test Upper Dakota,
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OIL CONSERVATION DIVISION

| ___CO0& EXHIBIT NO. 22 i
CASE NO.
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CONROIIIDA. <D Q1L % 043, 1HC.
Kline 1-M
NE/4 SE/4 0-T31N-RLIW
San Juan County, MNew Mexdco

lower Dakota Perforations 6é655', ©6658', ¢A68', 6672', 6676', 6715,
6720, 6724, 6729, 5734', =nd 6736, (9-.29" holes)

Acidized with 300 gallicns 71% NE acid using 21 ball sealers.
Salled off @ 5000H4.

e, |

Swzbbed down and recovered water and?gcid.

Flowed well through Critical Frover using 1/8" orifice plate. .
Produced 5 hours with meximumw rate o .85 MCF/D. !

8/22/80 Test witnessed by Rich Simmons of NMOCC ard Chink Ashbrook
with Consolidated 0il & Cas, Tnec.

Upper Dzkota Perforaticns 6506', 6512', 6520', 6327', 6532, 6540, 6550',
6557', 6565', 6572t, 62771, 6584', 6392', 6612', 6617', 6621,
and 6629', (17 perforations .32" dizmeter)

Acidized with 500 gallons 73% NE acid with 36 ball sealers.
Balled off & 5500#.

(N
AENN

Swabbed well down. N

Flowed well 4 hours through Critigal PFrover using 1/8"
orifice plate. Gas rate too smai{fto measure.

8/28/80 Test witnessed by Richard H. Simmons of NMOCC and Chink
§ Ashbrook with Consolidated 0il & Cas, Inc.

. | | ME/.‘»’/ /"[ C b2

BEFORE EXAMINER NUTTER |
OIL CONSERVATION DIVISION

£0E&E  EXHIBIT NO. 3
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CONSOLIDATED OIL & GAS, INC.
WIIMERDING NO. 1M
NE/4 NI/4 10-T31N-RL3W
BASIN DAKOTA FIELD
SAN JUAN COUNTY, NEW MEXICO

b et

; Data:
‘ Lower Dakota Upper Dakota
é Midperforations 6817' 6697
i Qe To Small To Not Tested ’
i Measure
h (log) 27! 57"
K (permeability) Inadequate gas to compute flow rate
and pez:meabl?.lity (K) is much less
than oil md.

EXHIBIT 5




CONSOLIDATED OIL & GAS, INC.
KLIME NO. 1M
NE/4 SE/4 10-31R-13W
BASIN DAKOTA FIELD

‘ Calculation of Permeability Using Darcy's Law:

3
Data: i
Lower Dakota Upper Dakota 3
Midperforations 6696’ 6567
e 12850 SCF (test) Gas Too Small
To Measure
h 38" feet (log)
Pwf 38 Psia
Pe 2592 Psia
? «70
2 186°P-646PR
re 1320 feet
| ™w 0.02 feet
‘ Psc 668 Psia
: Tsc 392X°Rankin
| Ug .014 cp
% 7z 0.91
Vhere

b e e e

Og = gas flow rate

h = net

Pwf= flowing bottamhole pressure

Pe = shut-in bottomhcle pressure
at drainesge radius, re

& = gas specific gravity

T = bottamhole temperature

re = drainage radius for 160 acre

spacing

Formula:

g = QeUgTZ In(.Clre/rw)

oy )
70%h (Pel-Puf?)

rw = wellbore radius
Psc= pseudo critical pressure
Tsc= pseudo critical temperature
Ug = gas viscosity
Z = campressibility factor

for gas

132C

_ 12850x.014x646% . 9Lxin( . 61x 20 )

703x33% (2592 -384)
K = 0000049 D

K= .0049 md.

EXHIBIT 6



CONSOLIDATED OIL & GAS, INC.
SENTER MC. 1Mt
NE/4 SE/4 24-T3IN-RL3
BASIN DAKOTA FIELD
SAN JUAN COUNTY, NEW MEXICO

Calculation of Permeability Using Darcy's Law:

Data:
Lower Dakota Upper Dakota
Midperforations 6928 6728
Qg Scf (test) 2730 52000
h feet (log) 58 51
Pwf Psia 20 32
Pe by analogy & tests 2658 2592
Go ical gravity field g .70 70
Beajulated. 7 = 186°F (646°R) 1869F (646°R)
re feet 1320 1320
rw feet .20 .20
Psc Psia 668 663
Tsc ORankin 392°R ; 392°R
Ug cps(calc.) .0l4 .014
Z (cale) 91 91
Where:
Og = gas flow rate w = wellbore radius
h = net pay Psc= pseudo critical pressure
Pwf= flowing bottamhole pressure Tsc= pseudo critical temperature
Pe = shut-in bottamhole pressure Ug = gas viscosity
: at drainage radius, re Z = compressibility factor
: gz = gas specific gravity for gas
- % = bottamhole temperature
: re = drainage radius for 160 acre
spacing
Sormula:
_ 703Kh(Pe?-PE2) o x = BULIZ In ( 6lre/r)
UeTZ 1n(.6Llre/mw) 703h(Pe” -PwtL)
Lower Dakota
1320

< = Z730(.014) (646) (.91) In(.61x 20 )
(703) (58) (26582 -202)

.00000068 D
00068 md.

Upper Dakota

1320
% = 52000(.014) (646) (.9 In(.6ix 20 )

(703) (51) (25922-322)
.0000146 D
0146 md.

EXHIBIT 7
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CONSOLIDATED OIL & GAS, INC.
ASSUMPTIONS USED IN MAKING ECONOMIC
CALCULATIONS
BASIN DAKOTA FIELD

SAN JUAN COUNTY, NEW MEXICO

Drilling and completion costs $475,400

(including Tank Battery)
Operating Costs  $/mo
Depth
Consolidated Working Interest
Royvalty Interest Typical to
Consolidated Holdings
Initial Stabilized Production Rate(MCFD)
200 MMCF Reserves
300 MMCF Reserves
400 MMCF Reserves
500 MMCF Reserves
650 MMCF Reserves
Liquid Yield (Bbls/MMCF)
Fully Adjusted Gas Price as of
October 1, 1981 ($/Mcf)
Maximum Gas Price ($/Mcf)
Maximum Oil Price ($/Bbl)
Rate of Price Escalation %
Severance tax (Z)
Deregulation Tax Data, Base 0il Price
Windfall Profit Tax Rate Z

150

7000'
100.00

24.5

89
150
189
232
400

3.85

$3.11
$10.42
$50.00
$7.00
$8.00
$15.11
$30.00

EXHIBIT 9
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Crectan. W Eoiana, -

TYPICAL WELL NO., 2 DATE !
BASIN DAKOTA TIME?
SAN JUAN CO.r NEW MEXICO FILE?
200 NWNF _PER MELL. 1031 FRICE, PROJ1
CONSOL IDATED OIL 3 GAS REBERVETS AND ECONOMICS
ECONONICES OF DEVELOPMENT :
A8 OF DATE § 1/ 1/1981
END GROSS OIL GROSS OGAB OIL YO NET OAS8 TO NET REVENUE TO NET NET OPER NET INCOME CUMULATIVE
MO-YR PROBUCTION PRODUCTIOM INTEREST INTEREST INTERESY INVESTMENT EXPFENSES BEFORE FIT NET INCCKE
N e ;| T | | - L 1} Rl i Rt 1 b Rkttt 1 | bl et 2 ] Eiabei
12-81 .02 13.%00 039 10,192 0,441 475,400 1,800 ~4446,75% -446.75%9
12-82 213 55,523 +3181% 41,920 133.991 0, 1,924 132,063 -314.4694
12-83% +»151 39.146 114 29.571 101,073 0. 2,061 99.012 -215.482
12-84 «112 29.108 + 085 21,974 80.19?7 Q. 2,205 77.992 -137.490
12-8% «087 22,484 + 045 16,976 66.157 - 0, 2,359 63,798 ~73.8%92
ﬂNlO‘ o°°° #ﬂo.°° o°uN NU.“OV u@omﬂﬂ °o N-GN“ au.oaw -20.240
12-87 « 056 14,574 1042 11,003 48.897 0. 2.701 45.195 2%5.9356
12-688 047 12,10% 035 ?.134 43,421 0. 2.891 40,332 46,486
12-8¢ + 039 10.209 +030 7.708 39.148 0, . 3.092 34,076 102,542
12-90 «034 8.728 1026 6.990 35,829 0. 3.310 32.517 135,081
12-91 «029 7:.9547 021 5,498 ' 33,078 0. 3.540 29,533 164,429
12-92 +02% 8.592 019 4,977 30.841 0. 3.600 27.241 1931 .840
12-93 <022 3.804 «017 4.381 29.011 0. 3,600 25,411 217.271
12-94 +020 5,153 +013 3.891 27.520 0. 3,600 23.929 241,191
12-93 «018 4.60% 1014 3.474 26.274 0. 3.600 22.675 263,847
S 1OV +973 292,984 735 191.004 782,027 475,400 42.810 263,847 2463.847
AFTER +181 47.014 + 136 33.495 336.5644 0. ?1.117 245,52 509.3946
TOTAL 1.154 300.000 +8713 2246 .5%00 1118.723 475.400 133,927 509.3%96 509.3948
CUN. 0. 0. NET 0OIL REVENUE 34,8%3 3 PCT 175.388 40 PCY
NET GA8 REVENUE 1084,170 10 PCT 7.351 80 FCT
uLY. 1.134 300.000 NET PROD REVENUE [+ 1% PCT -92.743 40 PCT
20 PCT -159.441 80 PCY
CUM NET INC/INV(1) 1.07 CUM NET PW/INV(1) -.34 30 PCY -244,474 100 PCT
OROSS WELLS 1 LIFE (YEARS) 40,31
MONTHE 187 YEAR 12 RATE OF RETURN(,PCT 10.37
INITIAL W.I.» PCT $00,0000 INITIAL N.I., PCT 75,5000

e et b o e o A B g 7 R

EXHIBIT 10

01/14/81.
17.04.46,
TYPU2

'3

20.000 PCT
CuUM. DISC
NET INCOHE
llll:"ll!

~449.344
~351.316
-291.132
INQN.NHO
-2264+306

-208.397
-193.770
-1864.4698
-180.08%
-175.204

-173.573
-168,831
~166.737
-165.122
~143.849

~143,84%
~159.4651

-159.661

~297.050
~332,.459%
-358.,345
-392.507
~-413.687
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TYPICAL MELL NO, 2 DATES 01/1.4/81, M
1 BASIN DAKGTA TIMEL 17.20.11. ;
1 SAN JUAN CO.. NEV MEXICO FILE! TYPW2 {
390 _MME _PERS MWELL 2103 PRICE PROJE 3 :
A CONSOLIDATED OQIL 8 B6A9 _ :
ECONONICS OF DEVELOPMENT g u
AFTER TAX ECONOMNICS ,
A8 OF DATE! 1/ 1/1981
~END~ NET NEY REVENUE  OPER. NET CAPITAL © INGCOME  CASH CUN,
; ~ HO-YR oIL 8A8 T0 INT. EXPENSE  INCONME INVEST. DEPR.  DEPL. TAX FLOW NET Pu ,
: “ ————— MB-~--~  WHF-===-  M~~o~e  WPmcw—e He--—me WP He--=  Me~~-~ K-~  Ph--~-m oo
12-81 039 10,192 30.441 1,800 28,641 475,400 52,965 0. ~61,834 -384.924 -393,293
12-82 +18} 41,920 133,991 1.926  132.065 0. 45,401 0. 41,599 90.466 -~324.142
12-83 $114 29.571 101,073 2,061 99,012 0. 38.918 0. 28.,04% 70,147 -283.492
12-84 «08% 21.976 80,197 2,203 77.992 0. 33,3580 0. 21,423 54,569 -2%5,324
§ 12-83% N7 ] 14,974 44.157 2,339 63.798 0. 28,597 0, 14,897 46,901 -235.217
12-84 «032 13,507 56,177 2,528 ° 53,642 0. 24,%13° 0, 13,987 A9.665 -222,977 m .
12-87 +042 11,003 48.897 2,701 44,196 0. 21,013 0. 12,088 34.108 -213,454 ;
12-88 035 . 9,134 43,421 2.891 40.530 0. 18,012 0. 10.809 29,721  -207,001
12-89 .030 7.708 39.148 3.092 34,076 0. 15,440 0. 9,903 26,171 -202,204 .
} 12-90 +026 6.590 35.829 3.310 32,519 0. 13,235 0. 9,2%6 23,263 -198.712 ;
4
12-91 021 5,598 33.078 3.540 29,538 0, 11,345 0. 8,733 20.805 -194.15% :
12-92 1019 4,977 30.0841 3.600 27,241 0. 9,728 0, 8,408 18,833 -194.259
12-91 017 4,383 29.011 3.600 2%.411 0 84334 0. 8.196 17.215 -192.840
12-94 +015 3.891 27.520 3,400 - 23.920 0. 7.144 0. 8,052 15.848 -191.769
| 12-9% 034 3.478 24,274 3.400 22,474 0. 4.125 0. 7,944 14,732 ~190.955%
8 YOT + 735 192,004 782,077 42,810 739,287  A75.,400 334.130 0, 144,308 119,561 ~190.955
AFTER +138 35.496  334.4646 £1,117 245,529 0, 346.770 0. 100,205 145,325 -188.384
“ TQTAL 971 226.500 11168.723 133,927 984,796  A73.400 370,900 0, 244,513 244,885 -188,384
“ RECAP
GROSS M. T, NET DIS  PW OF NET
INTEREST FRACTION 1.000000 1,000000 ,75%5000 LIFE (YEARS) 40,31 pPCcT M H
OIL RESERVESHB 1,154 1.154 - L8871 GROBS CIL WELLS 0, mem mmmemeeee <
08AS RESERVESsMMCF 300,000 3J00.000 224,%00 GROBS GAS WELLS 1,000 5 46,322
“ PRODUCTS 0. 0. 0. RATE OF RETURN,PCT 7.01 10 -48.754
: REVENUE »M$ 1617.726 1617.726 1118,723 DISCOUNT RATEPCT 20,0 . 1 -139.728
i OPERATING EXPENSEsM$ 133,927 133.927 133,927 PAYQUT YEARS B.46 20 -188.385
1 TANGIBLES N8 370,900 370.900  370.900 30 -251.770
: INTANGIBLES /M8 104,500 104.%00 104.500 40  -291.882
i 5C  -31%.812
) INITIAL OIL PRICE ($/B) 44,23 W.1. BEFORE PAYOUT,»PCT 100.00 70 ~3%5.357
! INITIAL BAS PRICE ($/M) 3,1100 .1, AFTER PAYQUT(PCY 100.00 100 -387.734
|
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TYPICAL WELL NO. 1

BASIN DAKOTA 1
SAN JUAN CO.» NEW MEXICO
400 Mif PER WELL 10X PRICE
CONSOLIDATED OIL & GAS
ECONONICS OF DEVELOPMENT

RESERVES AND

ECONDMICS

AS OF DATE t 1/ 1/1981

END GROSS OIL GR08S GAS 0OIL qn NEY GA8 TO NET REVENUE TO

NET

DATC
TIHKE
FILE
PRO.J

t 01/146/81.
! 14.24,22.
! TYPW

1t 1

20.000 PCT

NET OPER NET INCOME CUMULATIVE CuM. DISC

MO-YR PRODUCTYION PRODUCTION INTERESY INTEREST INTERESY [INVESTHMENT EXPENSES BEFORE FIT NET INCOHE

) EEE TR, [ I T T ) L LD L | ettt b T B h i ety ] R e bt it Bt
12-81 + 043 16.840 . 1049 12.729 38.019 475,400 1.800
12-82 204 73.944 214 35.828 178.457 0. 1,926
12-83 200 31.%34 +151 39.210 134,014 0. 2.061
12-84 +«148 38,477 142 29.0%50 106.009 0. 2,209
12-85 114 29,651 «086 22,3827 B87.224 0. 2,339
12-86 <091 23.530 + 069 17.780 . 73.994 0. 2,325
12-87 +073 19,138 .+ 085 14,4462 64,248 0. 2,701
12-688 <0641 15.8846 044 11,994 56.981 0. 2,891
12-99 «052 13,3488 039 10.108 51,393 0. 3.092
12-90 oOOO ﬂﬂo)uﬂ .Oﬁ) @-Duu 44,930 0, uoUuO
12-91 038 ?.802 028 7+461 43,313 0. 3.540
12-92 QOHU 0.0NG 00”0 O.Guﬁ 40.3463 0. 3.4600
12-93 029 7.593 1022 $.732 37.948 0, 1,600
12-94 +024 6,737, +020 8.087 35.975 0. 3.600
12-93 . .023 $.016 017 4.3542 . 34,309 0. 3.4600
8 TO7 1.2681 333,135 967 281.3917 1029.179 475,400 42,810
AFTER «257 86,883 194 50.483 479,930 0. 113,385
TOTAL 1.538 400.000 1,161 302.000 1509.109 47%.400 156,193
CUM. 0. 0. NET OIL REVENUE 44.139 S
NET 0A8 REVENUE 1462.970 10
ULT. 1.338 400.000 NET PROD REVENUE 0. 1%
20
CUM NET INC/INV(1) 1.895 CUM NET FPU/INV(L) -:12 30
GROSS WELLS 1 LIFE (YEARS) 46,50
HONTHS 18T TYEAR 12 RATE OF RETURN(FCT 16.89%
INITIAL W.1,, PCT 100,0000 INITIAL N.I.r PCTY 73.5000

PCT
PCT
PCT
PCY
PCT

——M - —=

-439.181
176,531
131,955
103,804

84,043

71,449
61.547
54.0%0
48,301
43,420

39.773
34,763
34,348
32,375
30.70%

510.949
364.545
877.514

399.260
168,950
33,973
~53.715
~149.281

M ——

~439.181
~262.¢50
-130.¢95
~-246.E91
57.974

129.443
190.990
243,080
293,81
337.001

376.774
413,537
447 .985
480,240
510,749

510.7469
877.514
877.514

F .

40 FCT
50 PCTY
40 FCT
80 FCT
100 PCT

NET INCOME
————————

-442,475
-311.441
~231.233
~179.563
~144,971

-121.119%
-104.292
~-92.185
-83,331
-76.784

~-71.895
-468.195
iau.u&u
-63.178
-41.481

I@hobmH
-535.715

-55.715%

-239.118
-286.541
~320.767
-366.248
~394.431

EXHIBIT 11
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TYPICAL MELL NO. 1

PASIN DAKOTA

SAN JUAN CO.» NEW MEXICO
40Q MNMF _PER MELL 103 FRICE
CONSOLIDATED OIL § GAS
ECONDOMICS OF DEVELOPMENT

-END~ NET NET
NO-YR oIL BAS
||||| MB-~~-- HHF ==
12-81 049 12.729
12-82 «214 55.820
12-83 +151 39.210
12-84 112 29.030
12-83 ' . 084 22.387
12-86 + 049 17.780
12-87 « 035 14,462
12-88 + 046 11.994
12-89 . +039 10.108
12-90 034 8.633
12-91 .028 7.4461
12-92 «023 6.912
12-93 +022 5,732
12-94 +020 3.087
12-93 +017 4,342
8 TOT 767 2%1.517
AFTER 194 30.483
TOvTAL 1.141 302,000
RECAP
6r0Sss
INTEREST FRACTION 1.000000
OIL RESERVESsMP 1.338
GAS RESERVES,HHCF 400,000
PRODUCTS 0.
REVENUE r M9 2182.032
OPERATING EXPENSE,MN$ 1346.193
TANGIBLES N9 370.900
INTANGIRLES s M$ 104.500

INITIAL OIL PRICE ($/B)
INITIAL GAS FRICE ($/W)

‘

ek LR R

A

REVENUE
T0 INT.
H-—e—

W0.0»@
178.43%7
134.0164
106,009

07.224

73,994
64,248
946.901
51.393
45,930

43.313
40,363
37.948
35,979
34.309

1029.179

479.930

1509.109

3

Wels
1.000000
1.538
400,000
0.
2182,032
156,193
370.900
104,500

44,24
3.1100

FTER TAX
A8 OF DATE!
DPER, NET
EXPENSE INCONE
He---= Ne————-
1.800 36.219
1,926 176.531
2.061 131,938
2.20% 103.6804
2.35%9 84,843
2.3523 71,4469
2.701 61,347
2,891 54,090
3.092 48,301
3.310 43,620
3.3540 39.773
3,600 |, 346.743
3.600 34,348
3.4600 32.37%
3.600 30.709
42.810 986,369
113,383 366,545
136,193 1352,%14
NET
+753000
1,161
302.000
0.
1509.109
156,193
370.900
104.%500

ECONOMICS

DATE
TIME?
FILE!?
PROJ!

1/ 171981
CAPITAL INCOME  CABR
INVEST, DEPR,  DEPL. TAX FLOW
M~ Me~==  H$-=-=  H=moe  He----e
475,400 52,943 0, -55,772 ~-383.400
0, 45,401 0. 40,320 116,211
0. 38,918 O, 42,797 89,158
0. 33,360 0. 32,404 71,400
0, 26,597 0. 25,083 59,982
0. 24,513 0, 21,600 49.869
0. 21.013 0, 18,446 42,901
0. 18,012 0. 16,596 37,494
0. 15,440 0. 15.116 33,185
0. 13,235 0. 13,977 29,643
0. 11,345 0, 13.077 26,696
0, 9.725. 0, 12,437 24,326
0. 9.336 0, 11.96% 22,303
0. 7.146 0, 11,405 20,770
0. 8,125 0, 11,308 19,401
475,400 334,130 O, 251,959  259.009
0. 36,770 0, 151,696 214,848
475.400 370,900 0. 403,655 473.858
pIs
LIFE (YEARS) 46,50 pCcT
GROBS OIl. WELLS 0. -
GROSS GAS WELLS 1,000 s
RATE OF RETURN,PCT 11.19 10
DISCOUNT RATE,PCT 20,0 15
PAYOUT YEARS $.96 20
30
40
50
W.I., BEFORE PAYOUT{PCT 100,00 7¢
w.1., AFTER PAYOUT}PCT 100,00 100

=S T Ny R

01/16/81.,
14.34,00,
TrRW

1

-391.%919
-305.659
-291.465
-213.925
-191.,883

-175.,237
~163.511
-155,118
-149.03%
~144,5864
~
-141,304
-138,856
-137.011
-135.5609%
-134,537

~-134.537
-131.,057
-131.057

PW OF NET
M

172,562
21.671
~69.346
~131.,058
~210.762
~240.814
lM@ﬂ.&uu
~340.402
qum. bHV
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: TYPICAL WELL NO. 4 DATE?! 01/16/81.
BASIN DAKOTA TIME! 17.04.56.
‘ SAN JUAN CO., MEW MEXICO FILE! TYFPW2
300 BWHF PER MELL A0 PRILE PROJE &
4 CONSOL IDATED OIL 8 OAS REBERVES AND ECONOMICS

ECONOMICS OF DEVELOPMENT
A8 OF DATE ! 1/ 1/1981

- 20,000 PCY

END GROSS OIL GROSS 0AS OIL TO NET 0AS TO NET REVENUE TO NET NET ORER NET INCOME CUHULATIVE CUM. DISC

NO-YR PRODUCTION PRODUCTION INVERESYT  INTEREST  INTEREST INVESTMENT EXPENSES BEFORE FIT NEY INCOHME NET INCOME

v el 1 T 1 O e L e L B

12-81 080 20,880 1060 15,764 47,072 475.400 1,800 -430.128 -430.128  -434,249

| 12-82 .355 92,219 268 69,626 222,584 0. 1.926  220.658 -209.470  -270.480

i 12-83 .248 64,577 180 48,755 164,622 0. 2,061 144,541  -44,909  -170.453

12-84 104 47,743 (139 36,046  131.548 . 0. 2,205 129,143 04.434  -106,071

{ 12-85 141 36,733 106 27,734 108,051 0. 2,359  105.692 190,126  -62.990

! 12-86 (112 29.138 085 21,999 91,533 0. 2,529 89,008  279.134  -33.289

bl 12-87 091 23.477 060 17.874 79.439 0, 2,701 76,738 355.872  -12.304

12-88 074 19,620 058 14.813 70.395 0. 2,891 67.504 423,376 2.806

| 12-89 063 16,524 047 12,475 63,391 0. 3,092 60,299  483.47% 13.858

12-90 085 14,106 ,042 10,630 57.908 04 3,310 54,596  538.273 22.054

12-91 <047 12,184 .035 9,199 ' 53,407 0. 3.540 49,847 588,140 28,183

12-92 040 10,429 030 8,025 49,719 0. 3,600 46,119 634.259 2.825

| 12-93 036 9,354 .028 7.062 46,759 0. 3,600 43.159 477,418 36.383

i 12-94 .032 9,295 .024 6,263 44.293 . 0. 3,600 40,493 718,111 39.129

12-93 029 7,407 ,022 5.592 42.266 0. 3,400 38,666  756.777 41,247

“ s TO7 1.789 433,084 1,200 311,880 -1274.987 475,400 42,810 756,777 756,777 41.2647

“ AFTER 334 86,914 .252 65,620 424,729 0. 132.842 491,887 - 1248.464 48.560

! TOTAL 1.923 500,000 1,452 377,500 1899.716  475.400 175,652  1248.4664  1248.444 48,5640

J CUM. 0. 0. NET OIL REVENUE 57.749 S PCT  422.058 40 PCT  -1B0.457

NET GAS REVENUE 1941,947 10 PCT  330.138 50 PCT  -239.670

] uLT, 1,923 300.000 NET PROD REVENUE 0, 15 PCT  140.754 40 PCT  -282.348

' 20 pCT 48,560 80 PCT  -339.154

4 CUH NET INC/INV(1) 2,43 CUM NET PU/INV(1) 10 30 PCT  -93.289 100 PCT  -374.362
1 GROSS WELLS 1 LIFE (YEARS) $1,90
M MONTHS 18T YEAR 12 RATE OF RETURN/PCT 23,01
! INITIAL W.I.s PCT 100,0000 INITIAL N.I., PCT 75,5000

EXHIBIT 12
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TYPICAL MELL NO. 4 DATES 01/36/81. I
BASIN DAKOTA ) TIMEY 17,20.23. |
SAN JUAN CO.r NEW MEXICO FILES TYPU2 :
S00 MNF PER WELL 103 PRICE ’ PROJS & ‘

nozucrun)ﬂmuanruabm , .
ECONONICS OF DEVELOPMENT _

AFTER TAX ECONONMNTICS ;
A8 OF DATE! 1/ 1/1981

-END- MET NET REVENUE OPER. NET CAPITAL INCOME CASH cCuh,

MO-YR oIL GAS TO INT. EXPENSE INCONE INVEST. DEPR. DEPL. TAX FLOW NEY PW
————— HB-~--~- HMF - =m—— K-~ M r=m He-———- M$-~—-—~ M-~ HY--—- M= H$-w==~ N -
12-81 +080 13.764 47.072 1,800 45,272 475.400 52.945 0. -53.851 -374.276 -305.454 .
12-82 260 49,4824 222.5084 1.9246 220,458 0, 45.401 0. . 84,123 136,535 -204,108 :
12-83 +188 48,7535 166,622 2,061 164,361 0. 38.918 0, 460,309 104.2%2 -220,739 :
12-84 139 36.04¢6 131.548 2.209 129.343 0. 33,360 0. 44,072 83.,27f -179.290 .
12-893 «104 27.734 - 108.031 2,33% 10%5.4692 0, - 28.3%97 0. 37.008 68,684 ~1141,293
12-86 + 083 21,999 91.533 2.%2% ° 89,008 0. 24.513 7 0, 30,958 58.050 -131.916
12-87 + 068 17.876 77,439 2.701 ' 76.738 Q. 21,013 0. 26,748 49.990 -118.252
i2-e8 .038 14,013 70.398 2,091 67.504 0. 18.012 0. 23.756 43,748 -108,459
12-89 - 047 12.476 43,391 3,092 460.29% 0. 15,440 0. 21,532 38,767 -101.354
12-90 042 10.450 $57.908 3,310 54,598 0. 13.23% 0. - 19.854 34,744 -76.138 {
12-91 7 «033 ?.199 53.407 3,340 49,847 0. 11,345 0, 18.491 31.376 ~72.282 :
12-92 +030 8.02% 49.719 3,600 46,119 0. 9.725 0. 17,4469 28,4650 -i3%.398 i
12-93 - +028 7.062 446.739 3.400 43,159 0. 8.324 0. 164718 24,444 -37.218
12-94 + 024 6.243 44.293 3.600 .- -40.693 0. 7,146 0. 16.103 24,390 -3%5.358
12-93 +022 5.992 42,264 3,600 - 39.4664 0. 6,125 0, 15.619 23.047 —134,204 :
8 107 1.200 311.880 1274.907 42.810 1232.177 475,400 334,130 0, 380.%04 375.873 ~34,284 .
AFTER + 2352 43,620 624.729 132.842 491 .887 0. 36,770 0, 218,456 273,431 ~30.110 )
TOTAL 1.452 377.500 1899.714 175.652 1724.0464 475,400 370,900 0. 599.360 649.305 -30.110
RECAP _ .
OR08S ¥.I. NET 1 §:] PW OF NET
INTEREST FRACTION 1.000000 1.000000 «75%000 LIFE (YEARS) 51.%0 PCT H$
OIL RESERVES+HBD 1.923 1.923 1.452 BROES OIL WELLS 0. - s
GA8 RESERVES»MNCF $00.000 500.000 377.300 GROSS OAS WELLS 1,000 5 278,539 ,
PRODUCTS 0. 0. 0. RATE 0Ff RETURNsPCY 14.63 10 99.079
REVENUE s N$ 2746.4654 2746.634 1899.716 DISCOUNT RATE.PCY 20.0 15 -7.,914
OPERATING EXPENSE.N¢ 173,432 175.6%2 175.652 PAYOUT YEARS 4,764 20 -80.111
TANGIBLES M9 370.900 370.900 370,900 30 -173,030
b INTANGIBLES M8 104.500 104,500 104.%00 40 -231,254
50 -271,458
INITIAL OIL PRICE ($/B) 44,24 W.1., BEFORE PAYOUT,PCT 100,00 70 ~323.487
INITIAL BGAS FRICE ($/W) 3.1100 W.I, AFTER PAYOUT,PCT 100.00 100 ~367,283
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; TYPICAL WELL NO. S DATE! 01/19/81. m
BASIN DAKOTA TIME! 15.51.31. .
SAN JUAN CO.s NEW MEXICO FILE} TYPuW3
430 HNF : PROJS 3 ‘ :
LIDATED OIL 8 GAS RESERVES AND ECONOMNMICS
ECONOHICS OF DEVELOPMENT : ,
A8 OF DATE ! 1/ 1/1981
20,000 PCY
] END OROSS OIL GROSS OAS OIL TO NET OAS TO NET REVENUE TO NET NET OPER NET INCOME CUMULATIVE CUY. DISC
} MO-YR PRODUCTION PRODUCTION INTEREST  INTEREST INTEREST INVESTMENT EXPENSES BEFORE FIT NET INCOME NET INCOME
cmeee ccofBemmn == ffF = wec B —ot-MfF - =m--H$moon wowef§mmm= cmecffomom —mmcMbomom oo Mgmeos oo -
M 12-91 +138 36.000 «104 27.1890 81.160 475,400 1,800 =-396.040 ~354.040 -403.,370
12-82 + 435 113,027 « 329 . 88,335 272.783 ) 0. 1.924 270.857 -12%,183 -202.320
12-83 +« 309 00.174 +233 60,532 206,897 0. 2,061 204,836 79.453 -77.812
12-84 +230 59.826 174 48,148 164,823 0. 2,208 162,620 242.273 3.133
12-895 178 46,333 134 34,997 1346.330 [+ - 2,339 133.991 3746.2464 %72.750
12-86 142 34.970 +107 27.912 116.134 0. 2.528% 113.60°9 489.873 95.4672
. 12-87 114 30,175 «088 22.782 . 101,241 Q. 2.701 98,540 588.413 122,404 ;
12-88 +097 23.093 073 16,947 - 90,032 0. 2,891 ) 87.141 675,354 142,112 :
12-89 081 21,198 +061 ab.oou._. 81,329 0. . 3,092 78,237 753.791 156,452 i
12-90 070 18.144 033 13,4698 74,438 0. 3,310 71.148 024,939 167.132 w
12-91 « 060 153,706 043 11,8%8 ‘58,826 0. 3,540 465.286 890.223 175.157 w
12-92 . 083 13.727 «040 10.364 b4.2%6 0. 3,400 40,656 9%50.6881 181,242
12-93 +047 12,101 + 034 ®.136 60,506 0. 3,600 B46,904 1007.787 105,953 !
12-94 +041 10,748 +031 8.115 §7.375 0. 3.4600 83.77% 1061.5462 189.583
4 12-93 +037 ?.609 + 028  7.25% 54.009 0. 3.600 51.209 1112.771 192.413
8 TOT 2.034 528,633 1,534 uoo.n@;...—&uo.om» 47%5.A00 42,810 1112.771 1112.771 192,413 # ‘
AFTER Y1) 121.142 « 391 91,4664 872,308 0, 162,516 709.792 1822.543 202,173 :
TOTAL 2,300 &50,000 1.887 490,730 2503.,289 475,400 205.324 1822.543 1822,5%543 202.173 *
l; CUN. 0. 0. NET #IL REVENUE 75.168 % pCY 9$%50.744 40 PCT -99.4618
NET 13A8 REVENUE 2428.134 10 FPCT 545.749 50 PCT ~164,6964
uULT. 2.3500 65%50.000 NET PROD REVENUE 0. 1% PCT J446.324 40 PCT -218.834
20 PCT 202.173 80 PCT -290.984
CUM NET INC/INV(1) 3,83 CUM NET PH/INV(1) +A43 30 PCT 21.109 100 PCT -335.945
GROSS WELLS 1 LIFE .{YEARS) 60,14
MONTHS 18T YEAR 12 RATE OF RETURN,PCT J31.72
INITIAL W.1.s» PCT 100.0000 INITIAL N.,I.: PCT 73.%5000

EXHIBIT 13
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TYPICAL WELL NO. S , v DATES 01/19/81, :
BASIN DAKOTA TIME! 15.58.58,
S8AN JUAN CO.r NEW MEXICO . FItEL TYPW3
) _ PROJS B
» CONSOLIDATED OIL |
: ECONDMICS OF DEVELOPMENT :
19 AFTER TAX ECONDMHICS :
AS OF DATE: 1/ 1/1981 ]
“.
-END- NET NET REVENUE  OPER. NET CAPITAL INCOME  CASH CUM, :
MO-YR o3t 6AS8 T0 INT, EXPENSE INCOME INVEST, DEPR. DEPL . TAX FLOW NET PW m
————— MB-~-==  MHMF-~==e- ===  HP-—-==  HE-—~-~  HP~m—o—- L T L. T | EEEE T T EEEE H
; 12-81 104 27,180 81.140 1.800 79.340 475,400 52,945 0, -37.489 -~3%8.5%0 -349.387 :
12-82 329 85,335 272.783 1.926 270.057 0. 45,401 0. 108.219  162.638 -248.645 :
12-83 «233 40,532 204.897 2,061 204,836 0. 38.918 0, 79.641 125,195 -172.%46 _
12-84 174 45,148 144,925 2,205 142,620 0. 33,340 0. 42,045 100,573 -122.504
- 12-83 134 34,997 136,330 2.3%9 133,991 0, 268,597 0. 50.589 83.402 -88,508
: 12-86 .107 27.912 116.134 2.52% 113,409 0, 24,513 0, 42,7686 70.843  -44.861 ;
P 12-87 .088 22.782 101.241 2,701 98,540 0. 21,013 0. 37.213 61.327  -48,098
; 12-88 073 18,947 90.032 2,891 87.141 0, 18.012 0, 33.182 53,959 -34.020
! 12-8¢% +061 16,0058 81.329 3.092 78.237 0, 15,440 0. 30.143 48,094 -27,205
; 12-90 +033 13,498 74.438 3.310 71.148 0, . 13,235 0. 27.798 43,350 -20.498
A 12-91 + 045 11.8%8 48,826 3.540 65.286 0. 11,345 0. 25,892 39.394 -15,.855
; 12-92 . 040 10,344 64.256 3.400 60,6564 0. ?.725 0, 24,447 36.209 -12.211
. 12-94 031 8,119 57.37% 3,400 . 53,775 0. 7.146 0. 22.382 31.393 -7.323 : ;
¥ 12-95 .028 7.29% 54.007 3,400 "51.209 0. 4,125 0, 21,4640 29.569 -5,488 w !
g 8 TOT 1.536 399.204 1430.961% 42,010 1568.171 475,400 334.130 0. $51.781 540,991 -5,488 ;
AFTER +351 91.466 072.308 142,516 709.792 0, 346,770 0. 323,051 384,741 -.231 '
TOTAL 1.887 490,750 2503.289 205,326 2297,943 475,400 370.900 0., ' 874.832 947,733 -.231
_— -
RECAP m
GROSS el NET DIS PW OF NET
INTEREST FRACTION 1.000000 1.000000 .733000 LIFE (YEARS) 40.14 PCT Me .
OIL RESERVES,MB 2,500 2.%500 1.887 GROSS OIL WELLS 0. ——e e _ _
| BAS RESERVESsMMCF 450.000 450.000 490,730 GROSS GAS WELLS 1.000 s 449,427
PRODUCTS 0. 0. 0. RATE OF RETURN,PCT 19.99 . 10 221.599
REVENUE s H$ 3618.0829 3418.829 2503,2689 DISCOUNT RATE»PCT 20,0 15 88,561
OPERATING EXPENSEs+N$ 205.324 205.324 20%.324 PAYOUT YEARS 3.70 20 -.232
TANGIBLES » M$ 370.90C¢ 370.900 370,900 30  -113,%43 :
& INTANGIBLES Mo 104,500 104.500 104,500 40 -184.017 !
! , 50 -232,472
{ INITIAL OIL PRICE ($/B) 44,24 W.1. BEFORE PAYOUTPCT 100.00 70  -294.939
.M INITIAL BAS PRICE ($/M) 3.1100 W.1., AFTER PAYOUTsPCT 100.00 100 -347.319
]
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TYPICAL WELL NO. 3
DASIN DAKOTA
SAN JUAN CO.r MENW NEXICO

290 HnE _PER MELL.2 X 103 PRICE

CONSOLIDATED DIL 3 OAS
ECONONICS OF DEVELOPHMENT

RESERVES

AND
A8 OF DATE ¢

END OROSS OIL ORDSS OAS OIL TO NET BAB TO NET REVENUE TO

HO-YR PRODUCTION PRODUCTYION

———— ——e-fB--—— ~===HNF -~
12-82 0142 37.064
12-83 +101 26,041
12-84 074 19.297
12-83 037 14,874
12-84 .045 11,814
12-87 2037 2,611
ﬂ”l@ﬂ -QGF ﬂo‘ﬂﬂ
12-89 +024 4.719
MNI‘° OOMM uo “ﬂ'
12-91 019 4.960
12-92 017 4.329
12-93 014 3,812
12-94 +013 3,381
12-95 «012 3.020
8 TOT «841 146,642
AFTER +128 33,358
T07AL « 769 200.000
Cun. 0, 0.

uLrT. o769 200.000
CUM NET INC/INV(1) 1.21
GROSS WELLS 1
HONTHS 18T YEAR 12
INITIAL W.1.» PCT 100.0000

INTEREST
ST

<023
+108
1074
+ 084
1043

+034
+028
+023
+020
+014

+019
013
«010
«010
+009

1484
+ 097
13-1:33

INTEREST  INTEREST
—eeeHHF ==~ - M-~
6.048 35,369
27,983 175.112
19,661 131,628
14,3549 104,225
11,230 85,867
8.919 , 72,894
7.257 63,406
4,018 56.253
5,073 49,480
4,333 42,292
3.744 34,559
3.249 31,923
2,878 28,074
2,583 24,922
2,200 22,275

125,815 .- 960,278

25,105 245,882

151,000 1206.160

NET OIL REVENUE
NET GA8 REVENUE
NET PROD REVENUE

CUM NET PUW/INV(1)

LIFE (YEARS)

RATE OF RETURN,PCT
INITIAL N.X.» PCT

DATE?
TIHE!
FILE!
PROJE
ECONOMNICS
17 1/1981
NET NET OPER NET INCOME CUMULATIVE
INVESTMENT EXPENSES ~BEFORE FIT NET INCOME
T S T TR ] T
475,400 1,800 -441.831  -441.831
0. 1.926 173,186  -268.645
0. 2,061 129,544 ~139,081
0. 2,208 102,020 -37.061
0. 2.359 83,508 46,447
0. 2.52% 70,369 114.816
0, 2.701 £0.70% 177.521
0. 2.891 53,362 230.883
0. 3.092 A4,388 277.271
0. 3.310 38,982 316,253
0. 3.540 33,019 349,272
. 0 3.600 28.323 377.595
0. 3,600 24.476 402,073
0, 3,400 21,322 423,393
0. 3,400 18,475 442,068
47%.400 42,810 442,048 442.048
0. 111,483 134,399 574.467
475,400 154.293 578,467 576,447
23,077 s PCT 288,747 40 PCT
1183,083 10 PCT 119.299 S0 PCT
0. 15 PCT 7.384 40 PCT
20 PCT -72,272 80 PCY
~e13 30 PCT  -178.295 100 PCT
A5.97
15,46 I
75,5000 .

01/146/81.,
17.04.53.
TYFUW2

5

20.000 PCY
CUH. DISC
NET INCOME
e ———

-444,877
~3146.324
-237.571
~186.790
-182,73%31

~129.262
~112.66%
~190.725
-92.222
-84.370

-82,312
-79.461
~77.443
~-76.004
-74,.972

~74,972
~72.,272
-72.,272
~245.532
-291.713
~325.139

~369.4629
~397.181

EXHIBIT 14
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TYPICAL MELL NO. 3 DATE! 01/16/81,
BASIN DAKOTA . TIMES 17.20.19.
SAN JUAN CO.s WEW MEXICO FILE! TYPW2
200 _MNFE_PER SELL 2 X 103 PRICE PROJ: 35
CONSOLIDATED OIL § OA® :
ECONONICS OF DEVELOPHENT
“ AFTER TAX ECONOMWICS
z
L 4 AS OF DATE! 1/ 1/1981
i
-END- NET NET REVENUE  DPER. NET CAPITAL INCOME  CASH cun.
HO-YR o1L aAs YO INT. EXPENSE INCOME  INVEST,  DEPR. DEPL.  TAX  FLOW NET P
————- HB---=-  NMF=====  #$--=== M$===== H$——--= H=====  H8=—=  He=-m=  H-=-v  H=m-—= H$——omme
12-81 .023 6,048 - 35,369 1.800 33,369 475,400 52,945 0, -59,449 -382.361 -390,970
, 12-82 +108 27,983 178,112 1,926 . 173.184 0. 45.401 0. 61,337 111,849 ~307,948
12-83 074 19,661 131,425 2,061 129,544 0. 38.918 0. 43.510  B4.054 -255.640
12-84 .054 14,569 104,225 2,205 102,020 0. 33,340 o, 32,957 69.063 -221,243
12-85 .043 11,230 95,867 2,339 83,508 0. 28,597 0. 26,357 57,151 -197.948
12-84 .034 8.919 72,894 2,825 70,349 0. 24,513 o, 22,011 48,358 -181.827
12-87 .028 7.257 63,406 2,701 40,708 0. 21,013 o0, 19,052 41,653 -170.441
: 12-88 .023 6.018 56,283 2,891 53,342 0. 18,012 0., 16,968 36,394 -162,295
3 12-89 .020 5.073 49,480 3,092 44,388 0. 15,440 0. 14,855 31,533 -156.515
q 12-90 014 4,333 42,292 3.310 38,982 0. - 13,235 o0, 32,359 26,423 -152.519
12-91 .018 3,744 36,559 3.540 33,019 0. 11.345 o0, 10,403 22,416 -149.739
f 12-92 .013 3.269  31.923 3.400 28,323 0. 9,725 0. 8.927  19.394 -147.787
V 12-93 .010 2.878 20,076 3.600 24,476 0. 8.336 o, 7,747 14,729 -146.408
, 12-94 .010 2,553 24,922 3,400 . - 21,322 0. 7,146 0. 6,805 14,517 -145.428
w 12-93 .00¢ 2,200 22,275 3,400 ° 18.478 0. 6,125 o0, 6,024 12,651 -144.729
: s To7 484 125,015  960.278  42.810 917,468 473,400 334.130 0, = 229.843 212,226 -144.729
: AFTER 097 25,185 245.802 111,483 134,399 0. 36,770 0. 46,862 87,537 -142.942
, L ToTAL 581 151,000 1206.160 154.293 1051.867 A473.400 370,900 0, 274,705 299,743 -142.942
: RECAP
: 6rosS Vol NET DIS  PW OF NET
i INTEREST FRACTION  1.000000 1.000000 785000 LIFE (YEARS) 45,97 PCT M
P OIL RESEKVES,HB .79 2769 .581 OROSS OIL WELLS 0. crm mmmmmeee
. GAS RESERVES.WNCF 200,000 200,000 154,000 BROS8 GAS WELLS 1,000 5 105.241
o PRODUCTS 0. 0. 0, RATE OF RETURN,PCT 9.54 10 -10.550
- REVENUE » H$ 1741.181  1741,181  1206,160 DISCOUNT RATEsPCT 20,0 15 -87.465
o OPERATING EXPENSE,N$ 154,293 154,293 184,293 PAYOUT YEARS 8,240 20 -142.943
; TANGIBLES + 8 370,900 370,900 370,900 30 -217.253
; INTANOIBLES ( H$ 104,500 104,500 104,500 40 -245.093
| 50 -298.521
M INITIAL OIL PRICE (8/B) 44,23 W.1. BEFORE PAYOUT/PCT 100,00 70 -342.122
! INITIAL GAS PRICE ($/M) 4.2200 W.1. AFTER PAYOUTsPCT 100,00 100 -379.151
]
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TYPICAL WELL NO. 2 DATE! 01/16/81, |
BASIN DAKOTA TIME?! 17.04.49, {
SAN JUAN CC.» NEW MEXICO FILES TYPW2
300 MMF_PER MELL 2 X 103 PRICE PROJE 4
CONSODLIDATED OIL & GAS RESERVES AND ECONOMICLCS
ECONDMICS OF DEVELOPMENT

AS OF DATE ¢ 1/ 1/1981
20,000 PCY
END OBRDOSS 0IL GROSS 6A8 OIL TD NET GAS TO NET REVENUE YO NET NET OPER NET INCOME CUMULATIVE CuUM, DISC
HD-YR PRODUCTION PRODUCTION INTEREST INTEREST INTEREST INVESTMENT EXPENSES BEFORE FIT NHET INCOME NET INCOME
e wmeefPmeme —ccefff e~ mmmcfPrmm~ cavaff o coeofPomen cmcaYPmmmm ccmalffomen oM~ M-
12-81 <052 13.300 +039 10.192 59.603 475.400 1,800 ~-417,597 -417.5%7 -422.910
12-82 «212 53,054 «160 41.566 260,134 0. 1.9246 258,208 ~1!59.38¢9 -231,249%
12-83 «148 38,480 112 29.083 194,442 0 2:.061 192,401 33.012 -144,300
12-34 +109 28.412 082 21,451 153,458 0. 2.208 151,253 134,245 ~39.012
12-85 +084 21.838 «064 14.487 126,079 0. 2,35¢9 123,720 307.98% 11.418
12-846 +0487 17,308 050 13.048 106,824 0. 2,%¥25 104,299 412.284 46.232
12-87 +034 14.0%6 <041 10,612 92,724 0. 2.701 90,025 502,309 70.839
12-88 +044 11,442 ,033 8.790 82,121 0, 2,891 79.230 581,539 BB.574
12-89 «038 v.800 <029 7.399 72,173 0. 3,092 49.081 4350.420 101.2346
12~-90 + 032 8.364 024 6,315 61,634 O+ 3.310 58,324 708.944 109.991
12-91 .028 7.221 «021 5.4%2 ' 53,238 0. J.540 49,496 758,440 116.099
12-92 +024 6.298 018 4,758 44,417 0, 3,600 42.817 801.457 120.409
12-93 .022 5.541 +017 4,183 40,848 0. 3.600 37.268 838,723 123,484
12-94 018 4.914 2014 3.710 34,191 0, 3.600 32.5%1 871,316 125.481
12-93 <017 4,386 012 3.312 32,338 0, 3.400 28,7358 900,0%1 127.269
1

8 YOT « 749 244,014 716 unu.ﬂwu. -1410.2481 473,400 42,810 900,051 $00.051 127.26%9
AFTER «+208 $3.184 + 153 40,153 392,064 0. 147.513 244,553 1144,404 131,585
TOYAL 1,154 300.000 .87 224,300 1810.,327 475,400 190,323 1.44,604 1144,404 131,585
CUNM. 0, 0. NET OIL REVENUE 34,450 S PCT 479.882 40 PCT -127.100
1 NET GAS8 REVENUE 1775.477 10 PCT A19.7846 30 PCT -1946.062
UuLT,. 1,154 300.000 NET PROD REVENUE 0. 15 PCY 250,952 &0 PCT —-244.045
20 PCT 131.583 60 PCT -312,739

CUM NET INC/INV(L) 2.41 CUM NET PW/INV(L) +28 30 PCT -26,7468 100 PCT ~354,208 P

GROSS WELLS 1 LIFE (YEARS) $5.98 !

MONTHS 18T YEAR 12 RATE OF RETURN.PCT 28.07
INITIAL W.1.¢+ PCY 100.0000 INITIAL N.I.» PCT 75.5000
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TYPICAL WELL NO. 2 DATE! 01/14/81.
BASIN DAKOTA : TIHE! 17,20,15.
SAN JUAN CO.» MEW MEXICO FILE: TYFW2
300 MMF_PER MWELL 2 X 103 PRICE PROJE 4
CONBOLIDATED OIL 8 OAB
ECONOMICS OF DEVELOPMENT
u AFTER TAX ECONOKWICS
. A8 OF DATE} 1/ 1/1981
-END- NET NET REVENUE  OPZR. NET CAPITAL INCOME  CASM CisM.
HO-YR o1L 0AS 70 INT. EXPENSE INCOME  INVEST.  DEPR. DEPL,  TAX FLOW NET PV :
- WB----=  WMF-====  M$==we=  M§=m===  H§=mm-=  H$===== M-~  W$=v=c  H$--==  H§---== Mp--==-- :
12-81 .039 10,192 59.603 1,800  57.803 475.400 . 52.945 0. -47,837 ~349.759 -379.548 ”
12-82 .160 41,568 260,134 1,926 256,208 0. 45,401 0. 102,147 154,061 -243.708 !
12-83 ‘112 29,053 194,462 2,061 192,401 0. as.918 0. 73,672 118.729 -191.539
12-84 .082 21.451 153,458 2,205 151,253 0. 33.360 O, 56,588  74.665 -144.419 !
12-853 .064 16,487  126.079 2,389 123,720 0. 28.597 0, 45,459 78,061 -112,601 _
12-86 .050 13,068  106.824 2,825 104,299 0, 24,513 o0, 38.297 44,002  -90.570
12-87 041 10,612 92,726 2,701 90,025 0. 21,013 O, 33.126  56.899  -75,017 <
12-68 .033 8.7%0 82,121 2,891 79,230 0. 18.012 0. 29.385 49,845  -63.880
M 12-89 .029 7.399 72,173 3.092  49.081 0. . 13.440 O, 28.748 43,333 -35.917
\ 12-90 .024 6,315 61,634 3,310  58.324 0. 13,235 0., 21.643  36.481  -50.411
12-91 .021 5,452  53.236 3,540 49.696 0. 11,345 0. 18.408  31.288  -44.565
12-92 .018 4,733 46,417 3,600  42.817 0. 9.725 0. 15,884  26.933  -43.854
12-93 017 4,183 40,848 3,600 37,248 0, 8.336 0. 13.887 23,381  -41.927
12-94 .014 3,710 36.191 3.600 32,591 0, 7.146 0, 12,214 20.377  -40.552
12-95 .012 3.312 32,333 3.6400 28,733 0. 6.125 0. 10.853  17.882  -39,563
8 TOT 716 186.345 1410.261 42,810 1375,451 475,400 334.130 0. - 449,674  450.377  -39.%43
AFTER 135 40,155 392,064 147,313 244.553 0. 36.770 0. 99,737  144.817  -36.937
] TOTAL .871 226,300 1810.327 190,323 1420.004 475,400 370,900 0. 549,411 S95,194  -34.937
| RECAP
oROSS v.I. NET _ DIS  PW OF NET
1 INTEREST FRACTION  1.000000 1,000000 735000 LIFE (YEARS) 55,98 PCT Hs
OIL RESERVES,HB 1,154 1.154 871 GROSS OfL WELLS 0. R -
BAS RESERVESsHHCF 300,000 300,000 226,500 GROSS OAS WELLS 1,000 5 308,592
! PRODUCTS 0. 0. °. RATE OF RETURNyPCY 17,57 10 145,691
REVENUE ¢ M$ 2613.276 2613.274 1810.327 DISCOUNT RATE,PCT 20.0 15 38.988
OPERATING EXPENSE/M$ 190,323 190,323 190,323 PAYOUT YEARS 4,00 20 -36,938
TANGIBLES » H8 370.900 370,900  370.900 30 -138.459
INTANGIBLES N3 104.500 104,500 104,500 40 -203.508
50 -248.782
| INITIAL OIL PRICE ($/B) 44,23 W.I. BEFORE PAYOUTPCT 100,00 70 -307,492
> INITIAL GAS PRICE ($/M) 6.2200 U.I. AFTER PAYDUT/,PCT 100,00 100  -256.805
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TYPICAL WELL NO.
BASIN DAKOTA .
SAN JUAN CO.» NEW MEXICO
400 MMF PER MELL 2 X 103 PRICE
CONSOLIDATED OIL % GAS
ECONOMICS OF DEVELOPMENT

RESERVES AND

A8 OF DATE !

END OROSS OIL GROSS OAS DIL TO NET 0AS TO NET REVENUE TO
MO~-YR PRODUCTION PRODUCTION

12-81
12-82
12-83
12-04
12-8%

12-84
12-87
12-88
12-89
12-90

12-91
12-92
12-93
12-94
12-93
8 TOT
AFTER

TOTAL

CUHN.

uLT.

CUM NET INC/INV(1)
ORDSS WELLS

HMONTHS 18T YEAR

INTEREST INTERESY INTEREST
e e B e fff === B =m oYM == oMo
1065 14.860 049 12,729 74,440
271 70.407 + 205 53,158 332,475
191 49.837 144 37.627 251,837
+143 37.134 +108 28.034 200.%83
111 28,730 084 21.697 148.927
. 088 22,901 1064 17.,2%0 141.329%
072 18.677 + 034 14,101 . 123,219
+ 059 135.524 1045 11,721 109.313
+ 031 13.108 «03% 9.896 96.541
«043 11.214 032 8,447 82.638
+037 9.703 028 7,328 71,513
+033 8.478 «+0235 4,401 62.508
« 029 7.472 022 S.641 85.087
« 0295 6.633 <019 5.009 48.0891
«023 5.730 017 4.478 43,718
1.241 322.610 937 243.977 18460.,413
297 77.382 1224 80,423 $70.38%
1.338 400.000 1.161 302,000 2430.800

C. 0. NET OIL REVENUE

NET 0AS REVENUE

1.538 400.000 NET PROD REVENUE

J.43 CUN NEY PUW/INVIYL)

1 LIFE (YEARS)
12 RATE OF RETURN+PCT
PCT 100.0000 INITIAL N.1.» PCT

INITIAL W.T.o

.

ECONOMICS

DATE!
TIME?
FILE?
PROJ?

01/16/81.
“.‘-”b.wmo
“YFPW

2

23,000 FCT

NZIT INCOME
S P

~409,462
~163.955
12,131
86.614
153,284

199.616
232.%559
256,428
273.534
285,461

293.8164
299.744
303.990
307.047
309.264

309.264
315,434
315,434
-2%5.340
-115.593
~180.432

~267.091
~320.,64%

i/ 171981
NET NET OPER NET INCOME CUMULATIVE CJM. DISC
INVESTMENT EXPENSES BEFORE FIT NET INCOME
e [ EEET R T EEE R PR | Rt Ebtd ;| Eehelaly
475,400 1.800 ~402,760 ~402,740
0. 1.926 330,749 -72.011
0. 2,061 249,776 177,745
0, 2,203 178.378 374,143
0. 2.359 163,348 %539.711
0, 2,525 138.800 478.511
0. 2.701 120.518 799.029
0. 2.891 104.622 905.451
0. 3,092 93.449 999.100
0. 3,310 79.328 1078.,428
0, 3:540 67,973 1146,401
0. 3,400 58.908 1203%,309
0. 3.600 51.487 1254.796
0, 3.600 45,291 1302.087
0. 3,400 40.118 1342,205
475,400 42,610 1342.203 1342,205
0. 184.514 38%.,871 1720.076
473.400 227,324 1728.076 1728.076
446,389 S PCT 1057.571 40 PCT
2384.411 10 PCT 701.505 S0 PCT
0, 15 PCY 474,477 460 PCT
20 PCT 315.434 80 FCT
b6 30 PCT 106,120 100 PCT
646,25
37,84 .
75,5000

E

HIBIT 16




TYPICAL WELL NO. 1A

BASIN DAKOTA

SAN JUAN CO., NEW MEXICO

400 MMF _PER MELL 2 X 103 PRILF
CONSOLIDATED OIL 3 BAS
ECONOMICS OF DEVELOPMENT

~END- NET NET
MO-YR o1l GAS
———— HB-—~~~ NHF~~=~=
12-81% + 049 12.729
12-82 208 53.158
12-83 144 37.627
12-84 .108 20.034
12-8% «084 21,497
12-86 044 17.290
12-87 + 054 14.101
12-886 <043 11.721
12-89 .039 ?.894
12-%0 +032 8,467
12-93 .028 7,326
12-92 <0285 4,401
12-93 :022 S.441
12-94 .019 5,009
12-93 .017 4.478
8 TOY +937 243.577
AFTER . 224 56.423
TOTAL 1,161 302.000
RECAP
8ROSS
INTEREST FRACTION 1.000000
OIL RESERVES.NB 1.538
GAS RESERVES,HACF 400,000
PRODUCTS 0.
REVENUE »H$ 31%508.439
OPERATING EXPENSE M$ 227,324
TANGIBLES / M$ 370.900
INTANGIBLES/M$ 104.500

INITIAL OIL PRICE (8/B)
INITIAL OAS PRICE ($/M)

]

REVENUE
TQ INT,
Ne-—=--

74.440
332,673
251,837
200,583
165,927

141,329
123,219
109.513
96.541%
82,438

71,5313
62,3089
35,087
48.891
43.718

1860.415
70,385
2430.800

w.1.
1.000000
1,538
400,000
0.
3508.439
227,324
370.900
104,300

44,24
4.2200

FTER TaAX
A8 OF DATE!
OPER. NET
EXPENBE  INCOAE
L
1,800 72,640
1,924 330,749
2,061 249,776
2,205 198,378
2,359 163,548
2.525 138.800
2,701 120.518
2.891 106,622
3.092 93,449
3,310  79.328
3,540 47,973
3.400 58,908
3,400 51.487
3.600  45.291
3,800  40.118
42,810 1817.603
184,514  385.871
227,324 2203.474
NET
+755000
1,181
302,000
0.
2430.800
227.324
370,900
104,500

ECONOHNICS

1/ 171991

CAPITAL
INVEST.
He-----

473.400
0,
Q.
0.
0.

°'
0.
0.
0.
Q.

0.

[+

0,

0.

0.
475.400

0,

475.400

LIFE (YEARS)

GROSS OIL WELLS
OROBB 0AB WELLS
RATE OF RETURN(PCT
DISCQUNT RATE,PCT
PAYOUT YEARS

INCOMNE
DEPR, DEPL . TAX

M~~~ Hew e He v~
92,945 0, -39,018
45,401 O, 131,240
38,918 0. 96,995
33,3560 0, 75.908
28,597 0. 42,087
24,513 0. 82,572
21,013 0, 45.773
18,012 Q. 40,761
15,440 0. 35.894
13,235 0, 30.403
11,343 0. 26.049
?.725 0, 22,424
8.334 9. 19.849
7.144 Q. 17.547
6,129 0. 15.637
334,130 0. 434.321
36,770 0, 160,586
370.900 0. 794.917

66.2%

0.

1.000

24.69

20.0

3.09

¥.1. DEFORE FAYDUT,PCT 100,00
W.I'. AFTER FPAYOUT¢PCT 100.00

e A

DATE?
TIME?S
FILES
PROJ!

CABH
FLOW
HE——~ e

~3463.741
199.48¢9
152,791
122,470
101.481

8é.228
74,745
65,8461
37,5648
48,923

41.924
J&.284
31,438
27.744
24,481

707.877
225,284

933,141

pIg
PCT
S
10
135
20
30
40
50
70
100

01/14/81.
14,24,08,
TYPV

[a)
~

cur .
NET FW
He= =~ mem

-374.092
~226.017
~133.159
lUM.»mW
~30.824

-2.042
18.380
33.130
43.4682
31.025

56.179
%59.831
62.43%
64,311
65664

43,444
69.362

69.3462

PW OF NET
He

527,983
30%.233
148.522
69.362
~62.046
-145.482
-203.133
-277.220
-338.575

o i o e e o s s e s £ e e =
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TYPICAL NG. 4
BASIN DAKOTA
8AN JUAN CO.» NEV MEXICO

300 MiF PER MELL 2. X 101 ERICE

CONSOLIDATED OIL 3 BAS
ECONONICS OF DEVELOPMENY

RESERVES

AND
AS OF DATE

END OROSS OIL GPOSS OAS OIL TO NET GAB TO NET REVENUE TQ

MO-YR PRODUCTION PRODUCTION INTERESY INTERESY INTEREST
e E LT | B e, 1 R NE LDt | LRSSl DL L Al itid 1] g
12-a1 +080 20.880 +060 18.764 92.177
12-82 +338 87.8%90 298¢ 66,387 415,275
12-63 «239 62,081 «180 44.872 313.739
12-84 +178 446,184 134 34,8468 249,471
12-83% 137 35,701 «104 26,9338 206,103
12-86 109 26.422 082 21,4886 175.390
12-87 « 089 23.144 +087 17.489 152.811
12-88 +074 19.242 +056 14,520 135.749
12-89 «043 16,230 +048 12,260 119,587
12-90 +033 13,0884 «040 10,483 102,321
12-91 +047 12.011 +033 9.049 '\ 868,345
12-92 «040 10.492 +030 7.921 77,327
12-93 +039 9.243 +027 6.979 68.114
12-94 +032 8,208 024 4,194 60,497
12-93 «028 7.333 +021 9.537 54,047
8 TOT 1.542 400,972 1.1464 302,234 - 2311.195
AFTER <381 $9.020 +200 74,764 729.970
TJOTAL 1.923 300.000 1.432 377.300 3041.14%5
cun. 0. 0. NET OIL REVENUE

NET GAS REVENUE
uLT,. 1,923 300.000 NEY PROD REVENUE
CUM NET INC/INV(1) 4,86 CUM NET PU/INV(L)

GROSS WELLS 1
MONTHS 187 YEAR 12
INITIAL W.I.» PCT 100.0000

LIFE (YEARS)
RATE OF RETURN:FCT
INITIAL N.I.: PCY

N e

ECONOMNICS

1/ 1/1981

NET

NEY DPER NET INCOME CUMULATIVE CUM.

DATE!
TIMES
FILE!
PROJ?

INVESTMENT EXPENSES BEFORE F1T NET INCOME

—rmaM————

475.400
0.
0.
0.,
0.

0.
0,
0.
0,
0.

473,400
0.
47%,400

58,048
2983.117
0.

1.08
73.99
47.42

75.5000

R L

———— -

1.800
1.924
2,061
2,209
2.35¢9

2,928
2,701
2,891
3,092
3.310

3.540
3.400
3.400
3.600
3.600

42,810

21

2,340

25%.170

5 pPCT
10 PCT
15 PCT
20 PCT
30 PCT

atal, ] Bl bl | bt
-385,023 ~3685.,023
413,349 28,3246
311.478 340.004
247,266 387.27¢0
203.746 7%1.016
172.865 963,881
150.110 1113.991
132.878 12456.849
116,495 1363.,344
99.011 14462.373
85.025 1547.400
73.727 1621,127
44,514 1483.641
54.897 1742,538
S0.447 1792.,9838
1792.985 1792.983
517.410 2310.595
2310,595 2310.593
1442.240 40 PCT
994,152 50 PCT
710,035 40 PCT
511.352 60 PCT
2%0.110 100 PCT

s s e ot

01/16/81.
17.05.01.
TYPW2

7

20,000 PCT
b1sc
NET INCOME
———e

-393.384
88,566
02.885
28,964
302.014

3464714
407 .746
437 .488
438.842
473.704

484.155
491.576
496,893
500.734
503.922

503,522
511,352
511,352
85.847
-246.512
~107.469

-215.581
~282,450

EXHIBIT 17
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TYPICAL NO. 4
BASIN DAKOTA

SAN JUAN CO.» NEW MEXICO

500 _MiF_PER MELL 2 X 103 PRICK
CONSOLIDATED OIL § B8AS
ECONOHICS OF DEVELOPMENT

PRSI,

A
~END- NET NET REVENUE
NO-YR oIL GAS 70 INT.
——-— Hp-——--- MHF - ———~ ] Rl
12-81 060 18,764 92.177
12-82 254 66,357 413.27%
12-83 «180 46.872 313.739
12-04 +134 34,848 249,471
12-83 0104 24,933 206,105
12-84 + 082 21,4%8 173.1%0
12-87 067 17.489 152.811
12~88 +054 14,528 135.749
12-8¢9 +048 12,240 119,887
12-90 <040 10.483 102.321
12-91 +035 9.049 868,543
12-92 « 030 7.921 77.327
12-93 +027 6,979 68,114
12-94 +024 6.194 40,497
12-99 « 021 u.uﬂV 54,047
8 107 1,144 302.734 2311,19%
AFTER +280 74,764 729.970
TOTAL 1.452 377.500 3041.143
RECAP

GrROS8S ¥.1,
INTEREST FRACTION 1.000000 1.000000
0IL RESBERVES - MB 1.923 1.923
GAS REBERVES»MACF 300.000 500.000
PRODUCTS Q. 0.
REVENUE /NS 4387.581 4389,501
OPERATING EXPENSE.MN$ 295,170 235,170
TANGIBLES»N$ 370.900 370,900
INTANGIBLES M8 104.300 104,300
INITIAL OIL PRICE (/D) 44.24
INITIAL OAS PRICE (8/MW) 4.2200

FTER TAX
AS OF DATE1
OPER. NET
EXPENSE  INCOME
[*7 O P S
1.800  90.377
1,924 413,349
2,061 311,470
2,205 247,246
2,359  203.746
2,828  172.084%
2,701 150.110
2,891 132,978
3,092 114.495
3,310  99.041%
3,540 85,025
3.400  73.727
3,600 44,514
3.600 . 86.897
3.600° 50,447

42,810 2268.365

212.340

517,610

258.170 278%.995

NETY
« 285000
1.452
377,300
0.
3041.16%
285,170
370.900
104,500

ECOMNOMKICS

1/ 1/1961

CAPITAL
INVEST,
Her———

475.400
°< ?
0.

0.
0.

0,
Q.
°C
0.
0.

o,
0,
0.
0.
0.

DEPR.,
He---

52,965
45,401
38,918
33,360
28.397

24,513
21,013
18.012
15,440
13.23%

11,348
9.72%
B.3346
7.146
6.12%

475.400 334,130

0.

34,770

473,400 370,900

LIFE (YEARS)
GROSS OIL WELLS
GROSS OAS WELLS

RATE OF RETURNsPCT
DISCOUNT RATE.PCT

PAYOUT YEARS

INCOME
DEPL. TAX
He -~ Ho-——-~
0. IUN-M°~
0. 176,615
0. 130.92%
0, 102,673
0. 84.072
0. 71.209
0. 61.947
0. 55,134
0. 48.%06
0. 41,172
0, 35,344
0. 30.721%
0. 24,945
0. 23.081
0. 21,274
0. 878,283
0. 230,804
0. 1109.087
73.99
o.
1.000
30.51
20.0
2.44

W.l., BEFORE PAYOUT.PCT 100.00
W.I. AFTER PAYOUT,PCT 100.00

—— ——r

DATE!?
TIHES
FILE?
PROJS

CASH
FLOW
77 v,

-332.821
236,734
180.753
144,391
119,474

101,454
88,143
77.742
47,989
57,839

49,459
43,004
17.549
33,016
29.173

914.703
284.807
1201.50%9

DI1s8
PCT
S
10
135
20
30
40
50
70
100

01/14/81.,
17.20.27.
TYPU2

7

CuM.
MET PN
[T T

-364.:94
~188.473
-78.403
-6.432
42,148

76.0890
100,173
117.575
130,037
138,719

1.44.823
149.151
152.246
154,475

154,088
154.088
140.541

160.541

PW OJF NET
i1

704,975
444,349
277,709
160,541

N.518
~92.776
-14C. 616
~247,6%50
~319.490




TYPICAL WELL NO.
BASIN DAXDTA

SAN JUAN CO.»

450 NMF PER MELL 2 X 103 PRICE

NEW MEXICO

CONSDLIDATED OIL & 0AS
ECONOMICS OF DEVELOPMENT

REBERVES

AND

A8 OF DATE |

END GRDSS DIL OROSS OGAS DIL TO NET OAS TO NET REVENUE 7O
MO-YR PRODUCTION PRODUCTION

12-81
12-82
12-83
12-84
12-85

12-86
12-87
12~-88
12-89
12-90

12-91
12-92
12-93
12-94
12-93
8 70T
AFTER

TOTAL

cum.

:Pld.

CUM NET INC/INV(1)
GROSS WELLS

INTEREST  INTEREST  INTEREST
mmme mmmefBeenn mma-Pff === =B womffFren ~ecefm———
.138 34.000 .104 27.180 158.927
..““ ﬂ&“c)“ ou”V ,.bo'ﬂu uuPoNGQ
+30% 79,2564 +230 59,838 400,533
226 sg.871 171 44,448  317.977
173 45,435 132 34.319 . 242.431
139 36,155 108 27,297 223,120
113 29,445 ,08% 22,231 194,243
094 24,445 .071 18,455 . 172.480
. 080 20,417 041 13,545 181,838
067 17,625 050 13,307 129,842
059 15,239 048 11,506 112,345
051 13,307 ,038 10,047 98.084
. 045 11,720 034 8.848 84.389
,040 10,402 .031 7.854 Tl 476
035 9,294 .027 7,017 68,518
2,001  520.275 1.511 392,008 | 2. 94.711
LA99 129,723 376 97.942 956,245
2,500 650,000 1.087 490,750 3940.956

0. o, NET OIL REVENUE

NET. GAS REVENUE

2,500  450.000 NET PROD REVENUE

6.40 CUM NET PN/ZINVID)

1 LIFE (YEARS)
12 RATE OF RETURNsPCT

NONTHS 18T YEAR
INITIAL W.1.+ PCT 100.0000

INITIAL N.1.r PCT

ECONOMNICTS

NET OPER NET INCOME CUMNULATIVE CuM. DISC

DATE
TINE
FILE
FROJ

-y ==

-318.273
211.087?
409.3541
925,333

1185.403

1406.000
1597.542
1767.131
1915.877
2042.42%

2151.234
2245.718
2328.507
2401.5€3
24446.5C1

2446.5C1

3175.6227

3173.42
40 PLT
50 PUCT
60 PIIT

80 PCT
100 PCTY

1/ 171981
METY
INVESTHMENT EXPENSES BEFORE FIT NET INCOME
e cun mecaffomes mmmcfeane e
475.400 1,800 -318,273
Q. 1.926 529.362
0. 2,061 398,472
0. 2.209 315,772
0. 2.35¢9 240.072
0. 2.528 220,395
0. 2.701 191,542
0, 2,891 16497.358%9
0, 3,092 148,744
0. 3,310 126.952
0, 3.540 108.803%
0, 3,400 ?4,484
0, 3.400 82,789
0. 3.4600 73.076
0. 3,400 44,918
475,400 42,810 2466.501
0. 247.119 709,126
475,400 289,929 3175.427
78.290 5 PCY 2021.814
3865, 466 10 PCT 1444,111
0. 13 PCT 1079,15¢9
20 PCT 824,033
1.73 30 PCT 4848.238
83,464
63.31
73,5000

t 01/19/81.
T 15.51,.36.,
! TYPWZ
19

20,000 PCT

HET INCONE
|l|12‘|\li

-332.880

£0,052
302.260 i
A59.439 i
565,447

439.080
491.436
229.3%96
756.661
775.4657

789.031
798,541
B0S5. 365
810.298
813.884

813.686
824,033
B24.033 .
276,633
131.4446
26,226

-114.432
-202.316

EXHIBIT 18 |




TYPICAL MELL NO. 34

BASIN DAKOTA

SAN JUAN CO.s WEM NEXICO
FEEEF PRICE
CONSOLIDATED OIL § OAS
ECONONICS OF DEVELOPHENT

-END- NET NETY
HO-YR o1L ans
— np----- WF ===
12-81 «104 27.180
12-82 «327 94,893
12-63 +230 59,838
12-84 171 44,448
12-83 +132 34.317
12-86 103 27.297
12-87 .083 22.231
12-89 «071 18.4846
12-0% 061 15.543
12~90 «050 13.307
12-91 045 11,304
12-92 038 10,047
12-93 +034 8.848
uNlO) oouﬂ Q-.ub
12-95 027 7.017
s TOY 1,511 392.800
AFTER » 374 97.942
TOTAL 1.887 490.730
RECAF
er0s8s
INTEREST FRACTION 1.,000000
oIL RESERVESHB . 2,500
GAS RESERVES + HHCF 430,000
PRODUCTS 0.
REVENUE + 19 5608.415
OPERATING EXPENSE NS 289.929
TANGIBLES M$ 370,900
u:«»ZOuwrma-:a 104.500

INITIAL OIL PRICE ($/B)
INITIAL GAS PRICE ($/W)

REVENUE
10 INT.
He~--=~

190.927
531.200
400.933
317.977
262.431

223.12¢
194.243
172,480
151.839
129.842

112.349
99,084
84,387
76.4678
48.518

2984.711
954,249
3940.9%6

Vel
1,000000
2.5%00
$50.000
0.
5686,415
289,929
370,900
104,500

44,24
6.2200

FTER

e =T o —— l""‘l“l’"‘&‘l.i'.ll e

TAX
A8 OF DATE!
OPER. NET
EXPENSE  INCONE
N-im-m  M$=—T
1.000 157.127
1.926 529.362
2,061 398.472
2,208 315.772
2,389 260.072
2.825 220.598
2,701 191,542
2,091 169.389
3.092 148,746
3.310 126,552
3.840 108,805
3.400  94.484
3.6400 02,789
3.400 - 73.074
3.600 - 64,918

42,810 2941.901

247.117

289,929

NET
+738000
1,887
490.7%0
N
3940.936
209.929
370,900
104.5%500

709,126

3651.027

ECONOMN
1/ 171981

CAPITAL

INVEST.
:.--;--

475,400
0.
0.’
0.

0.

0.
0.
O
0.
0.

0.
0,
0,
0.
0.

475.400
0.

475,400

LIFE (YEA
orROSS 0OIL
GRUBS GAS
RATE OF R
D18COUNT

PAYOUT YE

W.1. BEFORE PAYOUT»
R PAYOUTy

W.1. AFTE

1cS8

DEPR.
He---

82,945
45,401
38,710
33.340
26,597

24,517

21.013
168,012
15.440
13,23%

11.343
9.72%
8.334
7,146
6.12%

334.130
346.770

370,900

RS)
MELLS
WELLS

ETURN¢PCT
RATEPCT

ARS

INCONME
DEPL . Tax
ne--~-- He~=—-
0. lo#hn
0. 232,301
0. 172.586
0. 133,998
0. 111,108
0. 94,119
0. 81,0854
0. 72.75%7
0. 63,987
0. %54,392
0. A6.701
0. 40.484
0. 35,737
0. 31,646
0. 28.220
0. 1201.369
0. 322.731
0. 1%24.300
83.64
0.
1,000
40,70
20.0
2,09
PCT 100.00
pCT 100,00

DATES 01/1v/81.
TIMEt 15.57.03.
FILE? TYPWI

PROJE 9

CABH cun.
FLOW NET PU
He—m——m WE--—=="

-316.111 -332.732

297.081 -112.232

22%.8848 29,071
180,214 114.774
148,964 175.494

126,476 217.710
109,488 247,692
96.832 269.367
04.739 284,903
72.140 295,734

62.024 303.358
33.800 308.774
47.052 312.652
41.430 315.448
356,698 317.477

1244.931 317.477
384,393 323,133

1451.324 323.135

138 PW OF NET
PCT LE4
S 1.006.323
10 476,324
13 469,452
20 323.135

30 129.353
40 6,433
50 -78.478
70 -187.565
100 -277.821




@ CConsottchintic! Cit e Gas, Ine

WELL COST ESTIMATE

AF :
AVERAGE DAKOTA WELL WITH UPPER & LOWER DAKOTA, 2 FRACS. C.OE. G?'OWI_
TO: Drill (X Recomplete ( ) Work Over { }
S+ate New Mexico County San Juan Fielg Basin Dakota
Lease Name Average Dakota Well Lease No. Well No. Unnamed No. 1
Location: T31N, R12 & 13w - Average Dakota Well
DETAIL COST ESTIMATE
INTANGIBLE COSTS quanTiTY | Pprice | SOST OF | COST OF
Superintendence 15/20 200 3,000 4,000
Labor 1,000 2,500
-~ {Hauling i 1,500 7,500
- {Drilling
To Drill 7,000 16/f¢t. 112,000 | 112,000
Day Work - W/DP 2z 5,600 11,200 11,200
Day Work — W/out Orill pipe ‘
Other Completion unit with compl. equip 12 2.500 30,000
. {Fuel 750 1,500
| Water - 10,000 14,000
Right of Way Damages " 2,300 2,500
Orig. Mud & Chemicals (Have been having LC) 17,500 17,500
Electric & Radioactivity Logs : 16,500 19,500
Coring & Core Anolysis
Acidizing & Fracturing 2 fracs using Nitrogen 50,000
Orift Stem Tests
. | Gun Perforating 2 Dakota zones 6,000
. | Cement & Cementing Services Surf. & 3-stagd prod. 3,000 17,500
! | Shoes, Collars, & Centralizers DV tools prod. 1,000 5,000
Welding 250 750
Road & Location 4,000 4,000
Bits & Corebheads 750
Mud Logqing
Plugging Expense : 7,500
Directional Drilling Services
QOverhead 1,500 2,000
Tool Rental 5,000
Contingencies 5% 9,700 17,700
TOTAL INTANGIBLE COSTS 202,900 | 370,900
PERMANENT EQUIPMENT
Conductor Pipe " oD
| Surtace Casing 8-5/8" OD, 244# . 250 10.00 2,500 2,500
Prod. Casing 5% "0oD 15.5%# 7000 7.20 50,400
Tubing 1% "op 7000 2.30 16,100
Casing Head Assembiy 1,500 1,500
Tubing Head Assembly 7 1.250
Xmos Tree 8& Manifold Assembly 3,250
Production Packer
Tubing Catcher EXHIBIT 19
Bottom Hole Choke
Miscellaneous Connections 2,000
Production Unit & Tank Battery 22,500
TOTAL Permanent Fquipment 4,000 | 104,500
TOTAL COST OF COMPLETED WELL f 206,900 | 475,400
Date: Recommended by :
APPROVED (Compony): __Approved by :
By - Date : Januvary 9, 1981 B

L———




STATE OF NEW MEXICO

ENERGY ano MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

BRUCE KING April 15, 1982 POST DFFICE BOX 2080
GOVERNOR STATE LAND OFFICE BUILDING
LARRY K‘EMHOE SANTA FE, lﬁ:;w&n;exm 87501

e Mr. Howard Kilchrist

NGPA Compliance

Federal Energy Reqgulatory Commission
Department of Energy

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

Re: Tight Formation
Designations

b A DA RATI R G Wy o e

Dear Mr. Kilchrist:

At the request of members of your staff, I am
enclosing copies of the transcript of hearing in Cases
7209, 7317 and 7361 before the New Mexico 0il Conserva-

tion-Division. I will forward the transcript of Case 7395
shortly.

Please note that the transcript of Case 7361
incorporates the record from the Case 7116 examiner
hearing. As you recall, the exhibits forwarded with
the Division's recommendation in Case 7361 were the
exhibits admitted in the examiner hearing of Case 7116.
Therefore the transcript of Case 7361 is composed of two

transcripts dated December 30, 1980 and September 29,
1981.

3 If'we can be of further assistance, please advise.

Sincerely,

W. PERRY PEARCE
General Counsel

8
|0
P
£
&
E

WPP/dr

enc.




Sy

United States Department of the Interior

OFFICE OF THE SECRETARYTifﬂf‘( T e
Minerals Management Servikej i “?“!e\\/JL x-?
South Central Region {[llf i
P. 0. Box 26128 Il FU7y g qons ]
Albuquerque, New Mexico 3 ; ,J
L o
FEBOS 1082

Mr. W. Perry Pearce

0i1 Conservation Division
State of New Mexico

P. 0. Box 2088 '

Santa Fe, New Mexico 87501

Dear Mr. Pearce:

This jurisdictional agency concurs in the recommendation of the State

of New Mexico, Case No. 7361, Order No. R-6884, dated January 12, 1982, i
that the Dakota formation under1y1ng the described lands in subject ;
order in San Juan County, New Mexico, be designated as a Section 107 :
tight formation. i

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

Sincerely yours,

i oAl ES~

/ /=, Gene F. Daniel
; Deputy Minerals Manager
0i1 and Gas




CORRECTED COPY

) e
Tick £4
FLUID SAmPLE DATA Dore  7-31-80 Namber 727294 B |
Sampler Pressure P.S.1.G. ot Surface | Kind Helliburton 35 5
Recovery: Cu. Ft. Gas of 0.5.T. CASED HOLE Location  FARMINGTON x5 -
ce. Oil MR. BROWN 2
cc. Water Tester MR. ROBLES Witness E
3
cc. Mud Drilli [
Tot. Liquid <c. Controctor SPARTAN DRILLING COMPANY DR BC s ;
Grovity * APl @ °F. EQUIPMENT & HOLE DATA «
. | Gass0il Ratio cu. ft./bbl. | Formation Tested. Sasin Dakota F
RESISTIVITY cHLORIDE Elmtion_.________sg?a v Jro
. Net Productive interval 51 frm72§4' 45 Ft. =
Recovery Water @ F. PP™ | All Depths Measured From Kelly Bushing
Recovery Mud @ °F. PPM | Total Depth 7480" Ft.
Recovery Mud Filtrate @ °F. ppm | Main Hole/Cosing Size___ 4 1/2" 10.5# Liner
Mud Pit Somple @ Frest water ... | Driti Coliar Length = —— D= - 3
Mud Pit Somple Filtrate @ °F. ppm | Drill Pipe a 1o 1.995 z
Patker Depthi(s 7249 Ft. -
Mud Weight vis sec. | Depth Tester Valve 7235.5! _ft. m
TYPE Depth Back Surfacs Bottom
Cushion Fresh water Z bbls. Ft. Pres. Voive Choke 1/8" Choke 5/8" 3
00" 2
Recovered 240 Feetof Water f.ﬁ F—
Recovered Feet of Y
ER )
<1
Recovered Feet of g ﬂ
:‘-: =
Recovered Feet of g g
BN
‘ Recovered Feet of ; ; i?:
: . s ~r
! Remarks See production test data sheet =F
: F1K=}
. 2 -
‘ Q-Ouestionable 5 -
o
5
a3
- Gouge No. /489 Gouge No. 5160 Gaouge No. TIME g
TEMPERATURE ‘ 7245 o e 7257.2' 1) oo ft (00:00-24:00 hrs.) <
Depth: .| Depth: L5 ] - : o
24 Hour Clock 24 Hour Clock Hour Clock | Tool = w
Est. *f. | Blonked Off NO Blonked OFf_Y€S Blanked Off Opened 0056 = 2
—
Opened =X
Actual 190 °F. Pressures Pressures qu_resures Bypass D %
—— Field Office Field Office _ Field Office Renortec | Computed 5 S
. Initial Hydrostatic | 3375 0 3120.6 {3192 Q | 3117.2 Minutes Minutes i
. Initial | 130.8 346.3-Q | 128 352.5 1 —_— — i %’ %
3 Finol | 130.8 150.3 128 147.4 120 126 ¢ 35
= Closed in | 2383 2382.2 | 2426.8 2382.3 HE LY 3=
g3 o L2 = Z/48
38 . =173
Closed in = 3=
Initio! ] —_— —_— I'><r1 3
228 Flow ~
Eg Final o
¢ Closed in o
Fino! Hydrostatic [3590 0 | 3120.6 13320 Q | 3117.2 — | —

FORM I1BI-RZ ~ PEINTED IN US4

FORMATION TEST DATA

LTTLE'S 11033 78C 2780 O




Casing perts Bottom choke Surf. temp F Tieket No 2129
Gas grovity. Oil grovity GOR
Spec. gravity Chiorides. _ppm  Res @ o
INDICATE TYPE AND SIZE OF GAS MEASURING DEVICE USED
e om0 FEL B p Remris
2218 On location, made up tools
2218 Trip in hole with tools
0016 On bottom
0056 Hydrospring opened
0056 Moderate blow to surface
001 || sk
0102 " 1
0103 ! 2
0.04 " 3
0109 ! 3.5
|18 " 4
0123 " 4
0128 ! 4.5
0133 " 4
0138 4.5
0142 4.5 Gas to surface
0147 3/4" Opened choke, flare to pit with 1/8"
p orifice tester
0256 Closed tool
1100 Trip out of hole with tools |
oA LA PRINTED i U5, PRODUCTION TEST DATA iw/re

~. 4
-




SOUTHLAND ROYALTY COMPANY 727294

Lease Owner/Company Name Ticket Number
B.T. 7489 g.1. 060 B.T.
Depth 7245 Depth 7257.2 Depth
INITIAL FLOW
0. "-0000_ 346.3-Q 1] .0000 352.5-
1. .0885 613.3* .0861 155.9
2. .1566 165.5 .1522 160.2
3. . 2247 163.3 .2184 153.8
4. .2928 156.8 .2846 149.5
5. . 3609 154.6 .3508 148.5
6. .4290 150.3 4170 147.4
20 minutle intervals
*Interval = inutes
126 TOTAL MINUTES
INITTAL {CLOSED IN PRESS
0. L0000 | ----- 150.3 .0000 { ---- {147.4
# 1. .0342 | 1.132 | 444.4 L0332 | 1.132 1425.2
: 2. .0684 .862 | 684.0 |{ .0664 .862 1668.8
1 3. 1026 .714 | 893.2 .0996 -/15 1886.7
3 4. .1368 .617 ] 1053.8 11 .1328 -617 11048.8
: 5. 1710 .545 1 1191.8]] .1660 -o46 11193.2
3 6. .2052 .490 {1323.211 .1992 .490 11326.9
3 7. .2394 .446 | 1439.6 || .2324 -446 [1443.7
1 8. .2736 .410 | 1547.411 .2656 410 ]11552.0
: 9. .3078 .379 | 1644.4}1 .2988 -379 11647.5
10. .3421 .353 1 1730.611 .3320 -353 11726.1
1. .4447 .293 | 1896.51} .4316 -294 11891.7
12. .5473 .251 | 2000.0 ]} .5312 -€5¢ 11997.8
13. .5499 .220 | 2079.9 11 .6308 -220 12076.4
14. .7526 .196 { 2140.311 .7304 .196 12135.8
i 5. .8552 L3177 1 2187.81] .8300 17712184 .6
3 16. .9578 .161 | 2231.0}1 .9296 .16l 12227.1
17. 1.0605 .148 | 2265.6{[1.0292 148 [2263.2
18. 1.1631 .136 | 2293.71]t.1288 137 [2284.4
19. 1.2657 127 |1 2318.6111.2284 127 12318.4
20. 1.3684 .118 | 2343.411.3280 .119 12330 &
21. 1.4710 111 1 2360.6§11.4276 L1171 12346.0
22. 1.5736 105 [ 2375.8111.5272 - 105 [2373.6
23. 1.6350 101 | 2382.21§1.5870 101 [2382.1
First 10 intervadls = 10 jninutes pach; nekt 12 iptervals |= 30 minutes
each; last interjval = 14 Iminutes
478 TOTAL MINUTES
Kemarks:

Q = Questionable




doa i

Gas Production

CORRECTED_COPY

B.T. Gauge Numbers 7489 5160 Ticket Number 727294
PRESSURKE PRESSURE
Initio! Hydrostatic 3121 3117 Elevation 6940 .
Fina! Hydrostatic 51721 3117 Vst Flow 21.6 MCF
Initial Time 345 353 Production 2nd Flow | - NCF
15t Flow Finel 120 150 147 3rd Flow - MCF
Closed In Pressure 878 2382 72387 Hole Size 6.25 in.
Initial Time Footage Tested 51 1.
2nd Fiow Finol Mud Weight 8.33 e /gol.
Clossd In Pressure . Gas Viscosity .020 Y
initial Time Gas Gravity 0 —_
3rd Flow Final Gos Compressibility 1 =
Closed in Pressure ‘Temperature 190 F |
E oted ist 2644 2639
Static Pressure 2nd
3rd
st 89 74
Slope P/10 2nd
3rd
Remarks: L1) Laicuiations based on rates given Dy Bob Fieiden 8-11-dU and net pay given
by MarTin Thompson 10-0-30
{2) Gas gravity changed to 0./0-11-13-80
B.T. Gouge No. /483 B.T. Gouge No. 010U
SUMMARY Depth 7245° Depth 7257
PRODUCT EQUATION FIRST SECOND THIRD FIRST SECOND THIRD | UNITS
Kh 1637 Q, ZT md.
Theorsticol — Kh
Fiow Cosacty | KR = 30 & .0560 .0561 .
Averoge — kh
Effactive K =% .00110 .00110 .
Permacbility (K, = 52 _ md.
ndicated 3200 Q, » ZT Log(0.472 b/ry)
Gy (Y| e = e P —L?;a .0066 0067 md.
. __ Theo. Flow Cap Xh
Domoge Ratio | DR = {5 oo lmes o | 8.454 8.390 —
! — Q. P
indicated OF, = Pef — By2 Max. 197 670 21.667 McFo
o Pa .
Fiow Rate OF2 = \/——-—————P'z_P'z Min. 21.635 91.634 MCFD
Potentia! Rate | OF, = OFf, DR Min, ... ... MLFG
18Z.494U 181 _509
Radus | b = /Kt Kt ft.
e e [P R VKt or Ve | 632 633
Investigation by = \/TCT or \/—_———Kl to ) ft.
Potentiometric Pot. = (El — GD)4-(2.319 Ps) ft.
Surface ¢ - -
N T I These oot o or bt e O e o e e i mbumion 1t et e cpres s apinian, Jou Sgres thor Mol burren

mokes no warranty express of implied as 1o the accuracy of such calculations or opinions, and thot Holliburton shall not be liable for ony less or
damage, whether due to negligence or otherw.se, in connection with such calculations and opinions.

o o nvsn INTERPRETATIONS AND CALCULATIONS

LITTLE'S
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TICKET NO. 727294

0.0. 1. D. LENGTH DEPTH
Drill Pipe or Tubing .~ . . . . 2 38" 1.995" 7229.9'
Drill Collars . R
Reversing Sub
Water Cushion Valve .
Drill Pipe
Drill Collers

Hondling Sub & Choke As;ctﬁSIy U : . — ,
Dual CIP Volve 3.03' 1 56 7229.9

Hvdrs et Tow .. L 30 T.13" LM 7235.5

Multiple CIP Sampler .. .. ...........

Extension Joint . ... .. .............

AP Running Cose . . . 3.03" 2.31" 4'gx" 7245

Hydraulic Jor .. . ..... ... ... .
VR Sofety Joint L 3.03" 1.75" 2 ' 8"

X over 3.03% Y.75" 1
Pocker Assambly : 4" 1.90" 3'4" 7249"

Distributor . . ... ... .. ...... ... ...

Pocker Assembly . . .. .. ... ... ... ...

Perforated anchor 2 3/8" 1.90" 412"
Flush Joint Anchor . . .. ... ..........
Pressure Equalizing Tube .. ... .. ..

Pocker Assembly . ... ... ............

Distributer . ... ... ... ... ...

Packer Assembly . ... ... ... ... ...

Anchor Pipe Safety Joint ... ... ... ...

Side Woll Anchor . ... . ... ... . .. ..

Onit Coliars .. ... ... ... ...

Flush Jeint Anchor .. . ... ... ... .. ...

Blanked-Off B.T. Running Cose .. ... .. . 3.03" 2.31" 4 7257.2'
7480

Total Depth . . . . .. ... . ... ... ...

o -t~ e EQUIPMENT DATA el iy
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Formation Testing Service Report
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1 cASE No. )
R A
4

HALIIH




RESSURE

P

Bl

G0 S Counge Dopr ‘
h invoragl Tosed
’| Nt Pay Thickn. F

7 1 cew g3l
}\ ity

~
-
|
.
oy

{:)F CHeorarical Gp-

YL v

A seeseeticol Qpe

P Evvrapasict d Sre

D £l flam Ooise
D . Potent ometre 8 -

] Anergae fodgste

O Feezretcal Prod
N Moasared Gas §os
%4 Cares a4 Recor

. oot Wl B

: Flom \

; Total Flow Timae

f Toovin B Ra

Eoch Horizontal Line Fgual to 1000 4




NOMENCLATURE

b = Approximole Rodius of Investigation . .. ... ... ... .. ... .. . . Feet

b, = Approximate Radius of Investigation (Net Pay Zone h) . .. .. .. Feet
D.R.=Damage Ratio . ..... ... .. ... .. ... ... —_—

Bl = EBlevation ... ... .. Feet
GD = B.T. Gauge Depth (From Surface Reference} ... ... ... ... ... ... Feet

h  =taterval Tested .. ... .. .. ... .. ... Feet

h, = NetPay Thickness ... ...... ... ........ ... ... ... .. ....... Feet

K =Permeability ... . . . . ... md

K, = Permeahility (From Net Pay Zone k) ... ... ... ... ... ... .. .. md

m = Slope Extropolated Pressure Plot (Psi'feyele Gas) .. ............ psijcydle
OF, = Maximum Indicated .Flow Rate . . . . . ... MCF/D
OF, = Minimum Indicated Flow Rate ... ......... ... ............. MCF/D
OF; = Thearetical Open Flow Pctential with/Domage Removed Max. .. MCF/D
OF, = Theoretical Open Flaw Potenticl with/Domage Removed Min. .. . . MCF/D
P: = Extrapoloted Static Pressure . .. .. ... ... ... ... ... ......... Psig.

P = Final Flow Pressure ... .. ... .. .. .. ... ... ... .. Psig

B, = Potentiometric Surface {Fresh Water™) _....... ... ........... Feet

Q = Average Adjusted Production Rate During Test . .. ... ... ..... bbls/day
Q) = Theoretical Production w/Damage Removed . . ... ... ... ... ... bbls /day
Q, = Measured Gas Preduction Rate . ... .. .. ... ... ... .. ...... MCF/D
R = Corrected Recovery .. ... ... ... .. ... . ... . ..iccio... bhls

r. =ReodiusofWellBore ... .. ... ... . ... ... . ... ... ... Feet

t =Flow Time ... ... .. ... Minutes
¢, = TYatelFlowr Time oL Minures
T = Temperature Rankine . ... .. ... ... . . ... ... ... ... °R

Z = Compressibility Factor ... ... ... —

H = Viscosity Gas or Liquid .. ... ... .. ... cp

Log — Common log

* Paotentiomelric Surface Refersncs to Roatary Table When Elevation Nat Given,
Fresh Water Corrected o 100 F,
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Exhibit
Number

1

10

11

NUMBER, NAME AND

PURPOSE OF EACH EXHIBIT

BASIN DAKOTA FIELD
SAN JUAN COUNTY, NEW MEXICO

Exhibit Name

T 'Y

Purpose of Exhibit

Completion and Produc-
tion Map

Type Log

Cruss Section A-A'
Cross Section B-B'
Formation Testing
Service Report

Darcy Law Calculation

Darcy Law Calculation

Technical Paper

Explanation of Paper

Core Analysis

Core Analysis

Show location of Dakota
completions, production
from Dakota completions,
proposed tight gas area,
location of cross sections,
test wells and dry holes

Show log characteristics ;
and depth of Dakota for-
mation

Show Dakota formation
development in a north-
south direction

Show Dakota formation ;
development in an east-
west direction

Show in situ permeability
from pressure buildup
analysis

Show
from

in situ permeability
Darcy Law calculation

Show in situ permeability
from Darcy Law calculation

Show relaitonship of
in situ permeatility to
laboratory permeability

Explain method of deter-

mining in sitw permeabil-
ity from routine core
analysis

Show
from

in situ permeability
core analysis

Show
from

in situ permeability
core analysis




Exhibit
Number Exhibit Name Purpose of Exhibit
f 12 Permeability, Gas Show in situ permeabiiicy,
. and Crude Production stabilized production rate
{ Data and crude production from
; each test well
! 13 Cumulative Production and Show cumulative production
: Ultimate Reserves and ultimate reserves for
! each well in the proposed
tight formation area
14 Economic Calculation Show economics of drilling
and completing a Dakota
well at the 103 gas price
15 Economic Calculation Show economics of drilling
and completing a Dakota
well at 200% of the 103
price
16 Economic Assumptions Show assumptions used in
making economic calcula-
tions
17 Authority for Expenditure Show cost to drill and

complete a Dakota well
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Calculation of

Data:

Qg =
h

Pe
Bg

Tre

Psc=
Tsc=
Ug =
YA E'Y

Where:

Qg =

Pwf=
Pe =

3
[

re

i

Qg 703 Kh

SOUTHLAND ROYALTY CO“PANY
PATTERSON "B" COM. lE
SW-2-31N~12W
BASIN DAKOTA FIELD
SAN JUAN COUNTY, NEW MEXICO

Permeability using Darcy's Law:

224,000 SCFD {(open hole test)

"34 feet (log)

54 psla (measured at surface and calculated to bottomhole)
2650 psia (DST in East No. 7E located 9600' to south)

.70

1900F = 6500R (calc.)

1320 feet

0.20 feet

668 psia

3920R

.014 cps (calc.)

.87 (calc.)

gas flow rate rw = welloore radius

net pay Psc= pseudo critical pressure
flowing bottomhole pressure Tsc= pseudo critical temperature
shut-in bottomhole pressure Ug = gas viscosity

at drainage radius, re Z = compressibility factor

gas specific gravity for gas

bottomhole temperature

drainage radius for 150 acre

spacing

(Pe2 ~ pwfl)

Ug

bl
]

Qg Ug T Z

T Z In (.6) refrw)

in (.61 re/rw)

(703 n

~
)

= 224,000 (.

-~
"

- 0877 md.

.0000877 D.

(Pe2 - Pwfl)

014)(650)(.87) 1n (. 6%21328/ L20) B U P -
703 (34) (2650%-34%) EBtFOz%L CYAMINGR NUTTER |
!

OH.CONthVATKH!DPth)u !
S YN0,
;éwiiEHQ.AA.ALAA SRR

=~




Calculation of

Qg

Data:

SOUTHLAND ROYALTY COMPANY

PIERCE NO. 2
SW-30-31N-10W

BASIN DAKOTA FIELD
SAN JUAN CQUNTY, NEW MEXICO

Permeability using Darcy's Law:

Qg = 208,000 SCFD (potential test)
h = 55 feet (log)
Pwf= 24 psia (calc.)
Pe = 2520 psia (calc.)
gg = ,70
T = 1860F = 6460R (calc.)
re = 1320 feet
rw = .13 feet
Psc= 668 psia
Tsc= 392
Ug = .014 cps (calc.)
Z = .91 (calc.)
Where:
Qg = gas flow rate
h = net pay
Pwf= flowing bottomhole pressure
Pe = shut-in bottomhole pressure
at drainage radius, re
gg = gas specific gravity
T = bottomhole temperature
703kh (e’ - Putd)
Ug T 2 In (.61 re/rw)
Qg Ug T Z 1ln (.61 re/rw)
703 h (Pel - Pwf?)

208,000 (.014)(646)(.91) 1n (.61 1320/.13)

re =

Psc=
Tsec=
Ug

3
[

703 (55) (25202-249%)

. 00060809 D.

.0609 md.

drainage radius for

160 acre spacing

wellbore radius

pseudo critical pressure
pseudo critical temperature
gas viscosity
compressibility factor

for gas
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BEFORE EXAMINER NUTVER
OlL. CONSERVATION DIVISION

Sgl EXHBITNO. _8 _
CASE NO.

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

Sandstcne Cores

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

Introductior

Research on the potential of nuclear explosions to
stimulate g:s production from low-permeability
(tight) sands.one reservoirs is being conducted by the
U. S. Burea * of Mines in cooperation with the Atomic
Energy Co amission. This report describes the part of
that reseaich that was conducted to establish correla-
tion between permeability measured on dry cores at
low external pressure (routine analysis) and permea-
bility at reservoir conditions.

Cores used in this research were obtained from two
Plowshare gas-stimulation projects. Project Gasbuggy
cores from the Pictured Cliffs formaticn, Choza Mesa
field, Rio Arriba County, N. M., can be described as
very fine grained, slightly calcareous, well indurated
sandstonie. Project Wagon Wheel cores from the Fort
Union formation, Pinedale field, Sublette County,
Wys., can b descaibed as very fine grazined, slightly
calcareous, very well indurated sandstone.

Underground reservoirs are under considerable
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
overburden pressure. The resuiting effects 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 Wheel cores. A commercial laboratory found
that the porosity of these cores is reduced by about 5

percent of the original porosity. The effect of over-
burden pressure on permeability, however, is appre-
ciable and varies considerably for different reservoir
rocks,* causing greater reductions in permeability
for low-permeability rocks.>® The effect of overbur-
den pressure on relative permeability 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 has upon the permeability of dry
cores. Also presented are the results of research on
ihe reiative gas permeability of low-permeability
cores under overburden pressure.

Apparatus and Procedure
Cylindrical cores 2.0 to 75 cm long 2nd 2.5 cm in
diameter were cut parallel to the bedding plane. 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 exteraal pressure
of 100 psi over the inlet pressure was used to main-
tain a good seal between the rubber sleeve and the
core.® Permeability was measured at inlet pressures of
45, 60, and 100 psia, with atmospheric pressure at
the outiet. A bubble tube and timer were used to
measure gas flow rate, Initial permeability (k;) then
was calculated by the Klinkenberg technique to cor-
rect for the effect 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 determing the poiciitial of nucleur expiosions to stimulate gas

—

production verifies that the gas permeability of tight sandstone cores is markedly decreased
with increasing overburden pressure. Water saturation also reduces the gas permeability
by a large amount. The relative permeabiliiy, however, does not change significantly

with 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
res actually were somewhat higher to compen-

sate for intemmal pressure. The core and staniless steel
cndpnemwerepiacedinambberslceve(pieeeofbi-
cycle innertube) 0.1 cm thick. Rubber cement was
used to seal the stainless steel end pieces to the rub-
ber sleeve. Shrinkable plastic tubing proved unsatis-
factorybmusehxghpmsxmwasreqmmdtosealthe
core. The jacketed core was mounted in a high-
ceil with distilled water as the external fluid.

Cores used in relative permeability studies were
first subjected to high external pressure and then
allowed to recover their initial permeability. Bulk
volume, dry weight, and porosity were measured by
conventional gas-expansion techniques. Cores then
were subjected to a vacuum (0.3 psia) for 2 hours,
immersed in water, and allowed to stand under a
vacuum overnight. The cores were weighed and again
subjected to vacuum ovemnight 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
agreement 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 at three inlet pressures between
30 and 100 psia with atmospheric pressure at the
outlet. This procedure was repeated for decreasing
water saturations at the same external pressure. After
the permeability was measured 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-
ternal pressure was measured. The procedure was re-
peated for extemnal pressures of 3,000 and 6,000 psi.

Resulis and Discussion
Effcci of Gverburden Pressure on Permeability

Core number, length, porosity, and initial permea- .

bility of the cores used in this research are shown in
Table 1. The core number refers to the depth in feet
at which the core was obtained. Typical plots of the
effect of simulated overburden pressure on Gasbuggy
cores are shiown in Fig. 1. The permeability is de-
creased by about 75 percent at an overbuyden 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 loading is not known, this method probably is
as realtistic as any other. Cores that contain micro-
fractures are affected to a greater extent, as shown in
Fig. 2. Tii Uiese cores the permeability is decreased by
about 95 percent at a simulated overburden pressure
of 3,000 psi, with most of the reduction occurring be-
low 2,000 psi.

The data shown in Table I and Figs. ! and 2 were
obtained by subjecting the core to successive incre-
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a 3928 0.037
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Fig. 1—Etfect of averburden pressure on
gas permeabitity of Gasbuggy cores.

Core numbers l:i.md‘
o 4147 0.60
o 4134 8.taQ
s 4113 t.75

20

1.000 2,000 3,000 4,000
PRESSURE, os:
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TABLE 1-—-EFFECT OF OVERBURDEN PRESSURE ON GAS PERMEABILITY

Effective Overburden P essure (psi): S00 1,000 2,000 3,000 4,000 5,000 6,000
Nember* (cm) {percent) kit Permesbility (md)
Gashuggy »
k. 7 21 81 0.07%% 0053 0040 0.02¢ 00175 0.0132 0.0105 0.0095
3928 15 13 0.037 0031 0.02¢4 Q015 0.0093 0.005% 0.0046 0.0035
nn 21 32 ais1 a1l 0078 0.052 0.036 0.024 Q.0175 0.0132
4113 21 101 LS 116 o6 0252 ons 0.068 Q.042 0028
4134 21 1L6 a10 0046 0.029 0.0133 0.0095 0.0065 0.0055 0.0047
4145 15 116 240 113 132 031 [} 0.069 0052 0.022
4147 75 113 0.50 0.247 0.181 o.0n 0.034 0.0186 0.0118 0.0082
4158 21 136 159 1.06 0.30 035 0.225 0.152 0.116 0.100
Wagon Wheel
5084 33 17 0.028 0022 0.020 o010 0.0070 0.0047 0.0035 0.0030
8122 kR 114 aon 0.055 0.048 0.034 0.027 0.024 0.021 0.019
8975¢¢ 38 87 0.039 0.02% 0.024 0.0114 0.0073 0.0048 0.0032 0.0025
10156 33 a5 0.088 0.067 0.051 0.032 0025 0.022 0.018 0.016
10990°** 38 9.0 0.048 0.020 0.0175 0.0080 0.0050 0.0040 0.0025 0.0019
*Numbar denctes depth in feet.
**Stightly fractured.

Hinitial permaability.

mental increases in external pressure. The core was
assumed to be in equilibdum 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.
Consequently, each external pressure was maintained
for a minimum of 2 hours.

The eflect of decreasing external pressure was de-
_ termined on a few cores, and typical results are shown
in Fig. 3. Other researchers*3 have observed and
shown that this hysterssic i= mainly dependent on the
stress history of the core. Cores generally recover their
original permeability after 3 to 6 weeks at atmospher-
ic conditions. This time couid be shortened by storing
the core in an oven at 70°C.

The effect of overburden pressure on the permea-
bility of cores from Project Wagon Whee! is similar
to that on cores from Project Gasbuggy, and typical
results are shown in Fig. 6. The permeability is de-
creased to about 30 percent of initial permeability at
an overburden pressure of 3,000 psi and to 20 per-
cent at 6,000.

A study of the data in Table 1 indicates that the
original pcrosity of the core and the reduction in per-
meability caused by overburden pressure are ng: re-
lated. Pore structure (fractures to uniform pores) is
probably the governing factor.

Water Saturation Effects

The data in Table 2 show that the permeability de-
creased with increasing water saturation. The values
at 20-, 40-. and 60-percent water saturation were
obtained from individual relative-permeability curves
for Gasbuggy and Wagon Wheel cores. Relative-
permeability curves for three cores from Project Gas-
buggy are shown in Fig. 4 with the data points for
Core 3978. Data points were omitted for the other
cores to avoid confusion. This figure shows that al-
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though gas permeability is reduced, the relative gas
permeability of Gasbuggy cores is not significantly af-
fected by increased overburden pressure. This con-
clusion is in agreement with the results of others.* 5
Extremely low values of permeability that resulted
from water saturation and overburden pressure re-
quired that either long fow 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 water in the core, long
flow times were required. Although end-effect prob-
lems were encountered with the short cores (Cores
3978 and 4158), the permeability of these cores was

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

Water Saturation (percent): a o 0 80
Core Pressutre
Number {psi) Permeability (md)
Gasbuggy
3927 100 0.115 0.039 0.041 0.0023
3927 3,000 0.026 0.023 0.009 0.0005
3927 6,000 0.012 0.010 0.003 0.0002
3978 100 0.112 0.C380 0.034 0.011
3978 3,000 0.036 0.026 0.011 0.004
3978 6,000 0.013 0.009 0.004 0.0013
4158 100 0.447 0.335 0.156 0.045
4158 3,000 0.075 0.056 0.026 0.0074
4158 6,000 0.027 0.020 0.010 0.0026
3084 100 0.038 0.030 0.014 0.0042
3084 3, 0.012 0009 0.0043 0.0013
8004 §,000 00070 0nnse ONN2S N 0NOOR
8122 100 0.074 0.054 0.017 0.006
8122 3,000 0027 0.020 0.008 0.002
8122 " 6,000 0.020 0.015 0.006 0.002
10156 100 0.106 0.074 0.029 0.0c93
10156 3,000 0.028 0.020 0.008 0.0008
10156 6,000 0.017 0.013 0.005 0.0005
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high enough to yield reasonable results. Permeabil-
ity meeasurements for Core 416! (7.5 cm long, 0.053
md) required more than 2 hours per reading. These
ertremely long flow times can cause errors.

End cffects, loag flow times, and changes in per-
meability due to water saturation tend to decrease the
accuracy of permeability measurements, especially at
the higher water saturations.

The initial permeability of many of the dry cores
ased in this research was not reproducible following
saturation and drying The dnnges probably were
caused by solution of material in the pores and by
particle movement. These caused both increases and
decreases in permeability. The variation, although
sometimes large, usually was less than S percent;
however, we feel that the relative permeability curves
are essentially correct. To eliminate the eflects of
solution and particle movement, the permeability of
the dry core following 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 permeability of the cores ranges from 15 to 20
percent and is not affected by overburden pressure.

Similar results were obtained on cores from Project
Wagon Wheel, as shown in Table 2 and Fig. 6 with
data points for Core 8122. These cores were cut to a
length of 3.8 cm to alleviate some of the long fiow
time and end-effect difficulties encountered with Gas-
buggy cores. These curves are representative of the
permeabilities encountered in the formation, At a
water saturation of SO percent, the relative permea-

- bility of these cores ranges from 12 to 21 percent. The

data in these figures show, as do the data from Gas-
bugy cores, that relative gas mnm-ahlhtv is not tmm-

ficantly affected by increased overburden pressure.
Correlation with Nuclear Stimulation Projects

Many of the basin areas of the Rocky Mountain re-
gior. consist of thick, low-permeability sandstones
containing large quantities of natural gas. This type
of reservoir has been the object of the AEC's Plow-
share Program experiments, Projects Gasbuggy and
Rulisop, and proposed Projects Wagon Wheel,
WASP, and Rio Blanco. Because most wells in these
reservoirs have nat been commercial, only limited
reservoir-analysis and production-test data are avail-
able. Reservoir analysis is most difficuit because 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 economical to define the characteristics of differ-
ent strata by well test, it is desirable to be able to re-
late laboratory-measured permeability to the true in-
situ permeability.

Conventional analysis by a commercial laboratory
(confirmed in our 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
43 percent, The effective overburden pressure of this

FEBRUARY, 1972
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Fig. 4—Effect of overburden pressure on
gas permeability of Wagon Wheel cores.

100
c Core numbers ki, mad
-
Q 8Q }— — — 46l 0.053
-4 3978 0.151
e i -—~—-4l58 1.58
=
= Pressure
‘2 60 o 100psi
w e 3.000psi
= -~ & 6,000 psi
[N}
a 40—
wl
= -
= .
S
o 20—
a

B N 4

W A T T R R e L
o 20 a0 &0 80 100

WATER SATURATION, percent
Fig. 5—Relative gas permeability of Gasbuggy cores.

100
|5
o 20 Core numbers ki, md
g — — 8084 0.028
> 8 ~-——=- 8122 0.071
[t — 101586 0.088
=
@ 60— Pressure
< -
w ° 100 psi
5 — & 3,000 psi
w & 6,000 psi
a 40—
w
z L
-
3
o 20— -\
4 N
X
FUR D S SR | =
o 20 40 60 80 100

WATER SATURATION, percent
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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 water saturation
of 48 percent (Fig. 5) is 0.20; thus the tctal reduction
is 5 percent of the initial permeability, or 0.008 md.
This value cornpares favorably with permeability de-
terminations of about 0.01 md from both preshot and
postshot fiow 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 water saturation of 45 percent. Simu-
hnd-smlpumabﬂnybﬂsnotyetbeenmmd
in the sboraiory 6 Rulison cores; however, using an
cfiective overburden pressure of 5,000 psi and curves
of Gasbuggy core data (Figs. 1 and 5), the reduction

~ factor because of overburden pressure wouid be 0.12

and that for water saturation 0.24. This results in a
combined reduction to 3 percent of the initial per-
meability, or 0.003 md. Postshot production testing
at Rulison is not compiete, and the only preshot deter-
mination of permeability was made from tests of a
32-ft isolated zone 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-
effect data would be expected to indicate a greater
reduction for Rulison than actually exists.

The average initial permeability of dry Wagon
Wheel cores is 0.068 md, with an average water
sataration of 50 percent. An estimated effective over-
burden pressure of 3,000 psi gives a reduction factor
of 0.28 (Fig. 4). Water saturation further reduc=s
permeability by a factor of 0.18 (Fig. 6). Therefore,
the total reduction in permeability is to approximately
5 percent of the initial permcabilitv or 0.0034 md.

received in Socisty of Petroleum Engineers

Original manuscript
affice June 16, 197). Revised meanuscript received Dec. 20, 1971.

Paper (SPE 3634} was presented at SPE 46th Annual Fall Meeting.
haid in New Drisane. Oct. 3.6 1971,
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This value can be used to predict postshot gas re-
covery from the proposed Wagon Wheel experiment.

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

Conclusions

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

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

Permeability calculated from laboratory results are
in good agreement with in-situ permeabilities deter-

" mined from production test data. Although not con-

firmed, predictions for other projects appear to be
reasonable.
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EXPLANATION OF METHOD USED
TO DETERMINE IN SITU PERMEABILITY
FROM ROUTINE CORE ANALYSIS
BASIN DAKOTA FIELD
SAN JUAN COUNTY, NEW MEXICO

Exhibit No. 8 is a paper emtitled "Effect of Overburden Pressure and Water

Saturation on Gas Permeability of Tight Sandstcne Cores", by Rex D. Thomas and

R A e s A o

Don C. Ward. This paper presents a method of determining the relationship
between routine laboratory and in situ permeability. In this method initial

{(laboratory) permeability was determined at 100 psi (or less) external pressure.

AP

In situ conditions were then simulated by measuring the permeability at various
é pressures ranging from 500 to 6000 psi. Percent of initial permeability

(ratio of permeability at 100 psi to permeability at higher pressures) was j
then plotted versus pressure. The results of the work is shown in Figure 1,

page 121, of the above paper. Using Core No. 3928, which has permeability

very near the average of the five test wells in this application, and a
bottomhole pressure of 2650 psi, the factor necessary to correct laboratory

permeability to in situ permeability is determined to 0.28.

The aurthors used cores from the Pictured Cliffs formation in a well in
Rio Arriba County, New Mexico. This well is located approximately 50 miles
southeast ol the proposed tight gas area. Cores from the Dakota formation
could be expected to provide results very similar to those obtained from the

Pictured Cliffs formation.

The water present in the reservoir also causes the in situ permeability

to be less than laboratory permeability as is discussed in Exhibit No. 8.

No correction, however, has been made for water saturation.
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EL PASQ NATURAL GAS COMPANY
CASE NO. 8
NE-18-3IN-11W
BASIN DAXOTA FIELD
SAN JUAN COUNTY, NEW MEXICO

Depth Permeability .

(feet) (md.) ;

7254-55 .41 {

55-56 .32 '

56-57 .11 :

57-58 .02 g

58-59 .03 :

59-60 .12 :

60-61 .02 .8
61-62 .07
7238-39 .09
39-40 .12
40-41 .04
41-42 .04

42-43 .06 :

43-44 .04 ;

4445 .02 ?
45-46 .06
46-47 .07
i 47-48 .29
B : 48-49 .03
g 49-50 .14
£ 50-51 .07
e 51-52 .04
7 . 53-54 .56
: 54-55 .01
55-56 .24
7364-63 .07
65-66 .05
66-67 .08
67-68 .02
68-69 .52
69-70 .03
70-71 .23
71-72 .02
7390-91 .33
91-92 .03
92-93 .02
93-94 .02
Totals 37 4,42
Average Laboratory .1195

Average In Situ .0335
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DIAMOND CONV.
WATER BASE MUD

Formation, _ _
@M ran 5/26/61

Core Type _.
. Drillae Fluid

Lithelogical Abbreviations

A%NueYINt T Anmy “ampe w'v LALTIRE L) COTRtALLIBE - ALN Saours - BN PFRACTUSED PRAC

(IR GOTEDTL ¢ ING Swms. v Dy NL3 t e wED QAN GBN aARAY -G LANINATION . LAMN vear- v,
PQALSILIFESS v *OBS . e cOamas -Lat VEANULAR .QOaL . DAY - VaY STYLOLITIC . 4Py (21 N

RESIGUAL SATURATION

CERMEALILITY PoauTY W CTNT PORE SAMPLE DEICRIPTION
MiLu Darcyy pEw rENT . TotaL AND PLuamxs
“AT"» —_— - —_ e —— . - — A— -\ — ———— — —r = —— =

3.8 18.4 57.6 VERTIC.iL FRACTURE
3.9 17.9 38.3 " »
3.9 17.9 46.0 e .

0.04
0.65
0.07

This interval is essentially non-procuctive,

-~

o .. D ‘ _ Anlwes_  McCOMAS
St EEW MEX. . 6245 GR pication SEC 18 TN RN

- — e~ et A — - s e+

AL mTLyY




Ten N/~ CORE LABORATORIES. Inc.

-
(Y Petrvienm Rescnom Encincering
N

i CALLAS TzxAS
/\"' M :
M

i CORE ANALYSIS RESULTS @

Compan, . EL PASO SATURAL GAS. COPANT . .l-‘unn.\tinn GMfii'ift_US_ - e "3"1"«'*]:
wel__CASE #8 _ e Tupe prauoip Conv. ~ETrgt $%5/27/61

Ficki _ _ BASIN CaKGILA Dettny Flud WATER BASE KUD r\u.x!_v\:s‘_ McCOHMAS
Com::y,;_,, SAN JUAN s MEW MEX, 170 6245 GR Pov.on SEC 18 T3IN RIIW . . .

Lithelogical Abbreviations

BAND en 2O, Lt te TOL BANNIYIMNTE ANumy AN SO LR CovsrtAl LiInE -xL™ PUOWwN BuN

4 725.=55 c.4 3.4 20.3 53.0 VERTICAL FRaCTUAE
3 55-56 .32 Lo 15.9 52.0 » »
6 56-57 c.11 3.2 15.6 6.6 N .
? 57“53 ) O.Cﬂ 30(; 1709 64-1 » ®
8 52-59 6.03 3.8 13.1 65.8 b =
9 59-60 0.2 3.6 5.6 75.0 N »
19 £0-61 c. 3.7 5.4 T78.4 " "
11 61-62 0.07 3.9 0.9 45 . »
12 . 62-63 0.C4 4.2 4.8 83.4 » "
13 63-64 0.04 4.8 10.4 79.2 " .
14 6/~65 0.01 3.5 5.7 83,0 » »
15 65-66 0.03 3.7 0.0 89.1 » »
16 66~67 <.01 3.8 13.1  65.9 n Iy
17 67-68 0.04 4.4 1.4 79.6 » .
18 68-69 0.01 4.0 17.5 61.1 . .
19 §6=70 0.07 3.4 14.7  73.6 » »
20 70-T1 .01 3.8 13.4 63.2 n »
21 71-’72 0.05 5-5 1217 41-9 . »
22 Te=73 0.01 4.8 14.5 5000 = »
23 C13=14 0.19 4.9 10.2  67.4 . .
21@ 71&“75 0001 5-1 1307 56-9 . "
25 7576 0.05 5.3 13.2  66.1 » »

7254-7276 This int -rval 1s essentially non-proiuctive,
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. «;C’A " CORE LABORATORIES. Inc.
' /)ﬂ/ Petroleum Res:reorr Engineering /
DALLAS. TEXAS /*
CORE ANALYSIS RESULTS

i , .

: Compuny EL PASO MATULRAL G4AS COMPANY | Formuation DAXOTA \
well __ CASE §8 o | Care Tupe DIAMOKD CONY,
Ficeld _ __ BASIN DAXOTA D s Plond WATER BASE AD

County SaN JUiR ~i NEW MEX, ;.. 6R45GR .. ,:nSEC 18 T318 R1IVW .
Lithological Abhbreviations )

NUwRER rEx Y LLigancys pew cENT o ! L‘:":: AND RZMARRS
26 7335-36 0.95 2.8 0.0 85.9 - VERTICAL FRACTURE
27 36=37 0.04 2.2 0.0 7L » e
28 37.38 0.05 2.7 0.0 7‘.1 " -,
29 38-39 0.09 3.3 6.1 60.6 * -
20 39-40 0.12 3.7 54 78.1 » .
a L0=41 0.04 2.8 0.0 .6 - R
L 32 41=-42 0.04 1.9 0.0 89.5 n »
1 33 2-43 0.04 4,0 17.5 59,8 . n
L34 A3=44, 0.04 2.8 0.0 71.6 » »
35 Lh=L5 0.0R 2,5 0.0 €.l - .
| 36 45-46 0.06 42 0.0  5%4 " .
Lo37 46~47 0.07 4.8 0.0 45.7 . -
E 38 ‘7"48 0029 500 4.0 40|0 bd w
39 48~49 0.03 4T 0.0 25.2 » .
. A0 49-50 0.14 7.8 0.0 20,4 . o
4 50~51 0.07 7.4V 0.0 2.3 » "
42 51-52 0.04 2.2 0.0 17.4 " "

T225-724% This iatsrval 15 essentially nom-productiys.

72,5-7351 This interval is capable of producing gas,the average characteristics
are; Porosity (5.7% average) Total Water satw ition (25.8% average),
Residual Oi1 Saturation (D.7% average) and Permeability (0,11 =d./ft.
average). The fractures in this interval are open and will enhance the
perumeability quite a bit, ~--mom e 0 T

351~7352 This onz foot interval is eseentially non-productive,




(AN . CCRE LAZCHKATORITS. 8.
Dotroicien Beovair T e
DALLAS T:=XAS%

CORE ANALYSIS RESULTS.

Company__ZL PASO HALURLL G'S LOMPANY  Egrmurion DAKOTA
‘weit____CASE #8 | Core Trpe nLuom *afv.

e - e - 5/:-31;’1
Field | __ Bas¥ D“K'}IA - : ... Drilfing itund t Balt Ul AL e HelCle
County -ism JUAN L Sue FEW EXICQ ;.. 6”1&5 GR 1ation, S ‘C 18 T21x a-ll”

Lithological Abbhrvesiations

BAND S PO.g¥ Ik GO ARNYORIYE Anmy SANlY <D LACL Y A AL CENSTAL Nk 1 A LL T AN L e LI

AnALE su CmTd~ Cm CAING.OWFLATYE TCSC LT YN LX L AP T ) GRS Sem [ PR B IR AN .
L'il! G oL UM . GV FOSRI_CPRROUS OB .Y e CQanNs .E AMANULE e Saie v S iYL e - e
RESIGUAL SATLRATION
.Mtﬂ.! [-X SRS 1 TERMEADIL'TYY -~ BOA0SITY PER CENT BORE AWM . T Cn et ey
MILLIDARIYVS - - .
NUMASR vee?* PEL CENT oL TCTAL AND REMARRS
_. . _ WATER

— .~ — i me e R

L 735354
& 54~55

0 42.9 n..m L ri“(a tU.E
n
45 55~36 0.
0
0

n.0
n.(_\ 3"’03 i [
n.n 550 " *

1.4

1.1
2.9
4.5
6.9+

46 7362-62 02 2.0 40.0 " "
47 6/.~65 .07 9" 2.9 299 » "

’ 72527356 This interval is escentlall; nﬂn-proﬂuc 1v- from ths mctrix reck,
: It is possitle thiat the t‘mctt.r’e could cotribute egas

73637365 This two faolt intervil is c:osable of producine a low cupucity gas,
with mest of tha gas coming from tzs fructurca,




DALLAS. TEXAS

o
| 4 » 2\
ca CORE LABORATORIES. INC.: / g
< : ) Petroleum Rescruorr Engineering PHiceNe 3
~
Ay,

CORE ANALYSIS RESULTS Y

Couhpmy EL PASQ NATURAL GAS COMFAX . Formatton | _DAKOTA | | T L R34

welt__ CaSE fa . _ Core Type DIAMOND CONY, Dee cht;rt 5/3-/61 - 5
. Fidd, . _BaSIN DaKCTA Drthine Fluid WALER BASE MWD Analyss __ FeCOMAS _ ’
§ County Sai Juax o NEM O MEXL,  yr. 6245 GR 1.y, SEC 18 TIIM R1IW . '

Lithological Abbreviat iom:i
—a . o o T Conese tov e Gans | eads var et v ——
e T Tt Bt o - RESIQUAL SAT: ;Afloﬁ T T TrTTTTT T T T e —T. T TTT T oo
SAMPLE - B AN"] PERUMEARILITY POROSITY . R ’:le»’C‘t SAMPLE DESCROTION
Noween  reer o TUEETTT eeene o ML it S
48 7365-66 0.05 27 0.0 4.0 .  VERTICAL FRAUTURE
50 67"& O.C‘:’ : 02 0-0 95-5 » "
1 6E-62 n,.32 2.2 n.0 63.6 » L
52 69-T0 0.03 2,7 n.0 7440 " .
53. 70-72 0.23 2.6 0.0 %,0 . .
54 71—72 0.& 2.6 0.0 9600 n b K
7365-7372 This interval ie essertially non-productive.
_ Y
I .\ “
! \
Ton
3
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. Vo s CORE LABORATORIES. Inc. i A
P Perrolenm Reservorr Engincering
DALLAS, TExas

CORE ANALYSIS RESULTS A2

Company EL PASO NATURAL Gas COMPANY . Formurun -~ DAROTA- . N\ o |E» A o P74
Well__ _CASE # g . - i . Core Ty ¢ . DIAMOND CoNV, D Report 5/31/61_“
Fidd___mm DAK_OTA o~ -~ Dnlling Fluid | "‘m BA‘SE L ~  Analyses W_ ——
Couury_ _SAN Juan . .Sure NEW MEX, Flev 624¢ GR Lovation, SEC _1.8.131!.! RW

Lithological Abbreviations

- — e . e —— —

SAND g0 BOLOnITe g, ANNYDRIYE. Adpy BANDY s0rv LALT 2™

55 7375-76 0.17 - 3.0 0.0 50.0 VERTICAL FRACTURE
56 76=T7 0.07 2.0 0.0 65.0 » .
57 7383-84 C.07 6.2:" 0,0 32.9 . "
58 8.-85 0.3 9.4 0.0 28,8 » .
59 85-86 0.07 6.7~ 0.0 35.8 " b
60 86-87 0.12 3.5 0.0 34.4 . »
é 87-88 0.02 3.6 0.0 69.5 . "
62 7390-91 G.33 2.4 0.0 87.4 n »
63 91.92 0003 108 0.0 72.2 . s
6‘. %'93 0.02 3. 5 0.0 5404 » .
65 93-9¢ 0.02 3.5 0.0 57.1 » .
& 94-95 0015 3.7 OOO 45-9 n .
67 95-96 0.02 2.1 0.0 71.3 » »
68 96~97 0.04 2.5 0.0 67.9 " »
69 97-97.5 0.02 .. oo ga = =

7375=7377 - This interval 1s ossentially non-productive,

7383-7388 This interval 12 capshle s produclag gas, Primarily from the
fractures, The average characteristics aret: Porosity (5.8% average)
Total Water saturatiem (40.4% average) Residual 04} saturation{0,0%
averags) and Perneability (0.12 md. /rt everage)

7390-7397.5 This interval is e2sentially nan~productive,




A ‘ " CORE LABORATORIES. IncC.
Perroictem Reservorr Engineering
DALLAS. TEXAS

Pch‘ No | ~7

Campmy.__na PASO RATURAL GAS COMPARY . . Formution _ . _ DAKOTA . \ . I/ - -BP=3=1241 ..
wei___ CASE $#8 . CoeType.  _ DIAMOND CQER,. S Repor: 61761
Fidd  BASBNDAROTA Drilling Fluid_ . WATER BASE WS | _
County___ SAR JUAN _ sioee BEW MBX. Ficv. 6245 GR Location SEC 18 TN RN . . - ..

Lithalogical Abbreviations

BARD - 8D WOLOMIVE T O ARNTORITE - SMny SAMLY - ACV Fiug.sw CRYSTALLING LM WUOWN . Bt PRACTUSTED . PRAC 1N T4 S SN
BRALE - M Cuia? . Cn CONBLOMERATE CONG SHALY . DMV NI .-y Glate GRM qeav GY LAMINATION . LAM VLRY . V.
LiwE. LM ATEPUN GV FOSBILLFERMOUS PO . Y. LMY TOa®af Cae GHANUCAR . MM VUGGY . vaY ATYLOLITIC . gTY WaTH W
' ' RESIOUAL SA URATION . '
SAMME ' oLeTHN . PCAMECARILITY POROMTY . PER Ny PORE SAMPLE DESCRIPTION
meLLIDARCYS :
NUMSER [ X3 &4 b PER CENT o TCYaL ANE REMARKS

WATER

70 U22-23 <«.01 1.8 0.0 9.6 VERTICAL FRACTURE !
(2N 23-24 .01 0.6 0.9 65.6 . .

72 24~25 - <.01 2,3 0.0 95.6
(5] 25-26 L. 1.6 0.0 81.2
7‘ 26-27 0.01 1.9 0.0 89‘5

7422-7/27 This interval 1is éasontial]:r non~productive,




QPN
/).. CORE LABORATORIES. INC.

Petroleum Reservoir Engineering
DALLAS. TEXAS

CORE ANALYSIS RESULTS
Company EL PASQ NATURAL GiS COMPANY . rormation . _DAKOTA

wel__ GASE 8 . . - ' Core Tepe . . DIAHORD cm- :
Edd_ _IASHN DAEKOTA ) . Drilling ¥lunl VATER BASE MID _  Anijpss

M_.Sﬂ JUAN = _stuee NEW MEX, ['n 62&5 GR lm.mun SEC 18 TN RLIW . — - :
Lithological Abhreviations 1

BAND . O SOLCuItl Qb ARETCEITE AMny PANLY ADY AL S CRYATALCINE . XL N BNOWN BRte PRACTYNED FRAC SNIGRTLY -
SHALE - S» CmgRr . CM TUNGLOWEIRATL - COAG SHALY - SmY » RO UM . D GeAIM - CAN GRaY.GY LAMINATION . LAN vesv. v
[ST1 SyY S ArPyum .G e o-lu. 1 LRQuUS O3S MY LMY LOARLF CsE ..-unugu- elo.; vUGaY . VG STYLOLITIC. BPY It w,
——— e - = e s - e —— . = . . .. - B Ea—
RESIDVAL SATURATION -
BAMPLE DEPYTM PERMEARILITY POROUTY "<n CENT ROAT SAMPLE DEFCRIPTION E
MILLIDARCYS N - - ¥
sumasn ree- . Pew CENT ot ":::'; AND REMARKS
w

75 71.!.5-1.6 0.02 . 1.0 0.0 9.0 VESTICAL FRACTURE

% 547 0.2 2.6 0.0 6.2 %
7 45455 0.03 2,6 19.2  65.5 YERTICAL FRACTUSE
445-1447 T:ls intarvel is essentially non-productive.

74547455 This interval is eszsentially r.cn-prodnctive.

cvclaene i e ey d g e
R TR PRV RS I
[R T ST RN oo R T T e O LI U S TS T IR IS R
N A ! v . .
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©caam . CORE LABORATORIES. INC.
i Petroleum Reservoir Engineering
i DALLAS. TEXAS

| ;KL PASO MATURAL GAS COMPANY - . Foemation _ DAKOTA
" wa_ CISE F 8 . Core Type . DIAMOND CONV

| B4 BASIR DAKOTA T Deifline it WATER BASE MDA, MOCOMAS

; Comty_.__§.“ m _sute NEW MEX, 1., 6245 GR meon SEG 18 T3IF R11W . L
. - o 4
Lithological Abbreviations
BOLOMITL - OOL AMEMYDRITE . ATy ~aNGY 30V (ALY SR ] CMy T ALLINEG XLN ZOWN - BN PRACTURED.FRAC SLISNTLY -SL.
CRENY - Q™ CONBLQUERRATYE CONLE AMALY .SV NEOtUS NEu drarm . RN arav-gv LAMIMIATION  LAMN veay . v/
GTYPRUM . Qv e FOMMILIFEROUS - -o;s Ll . Ly [TICTTaR-TY CDlh\lg‘. CTLTS vUGEY . vav ATVLOLITIC . SRy wiTn .-/
- T ) " MESIOUAL SATURATION - N T
oEPTHN . PERMECAR ' LITY | PIANQBITY . PER CENTY ot . SAMP L DEICRISTION
i WiILLIDANCYS ’ TotIL AND REMARKS
. TN CENT
rger < on waten

H

n.s VERTICAL FRACIURE

74.0 "
N.6 »
68.5 »
10.0 »

7462-63 0.03 6.0

.63-64 0.03 3.5
64-65 0.02 2.4
65-66 0.80 5.4
66~67 0.69 4.0

7462=7.,67 This int-.rval is ecs
continunti . of this

0000VO
(aJoN=NoRo¥

L]

'9

- 13

an-praiaczive, It 1s poesible that
: ill ce lou-capaciby water productive,

(34
e
»

)_‘

+
'4

[ Y
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. CA-M CORE LABORATORIES. INC.
% ’ Petroleum Reservoir Engineering
DALLAS, TEXAS

CORE ANALYSIS RESULTS (& %"

eeseavoll

LR IC) TE Sy

. s N y N ENGINEERING
i Company EL PiaSO NATLaal GAS CONPANY Foemuton DAKOTA  _ File ~3=1443
:‘ Well . CASE # 8 Core Type Dx&‘m:m cm' > 6/1./ 6)

Fild_ BAcI¥ DAXOTA Drlfiae Fluit  WATER BASE MUD

_’_SAB. m - bt.ucm“ mmq.im. 6245 GR L-'\Jtiutlsm _18. Tlm‘_ml!__ -
Lithological Abbreviations

ARG - 80 00LOWI 70 DOL AN®IORI*E AlnY SAMOY . A1 v PING - fu CRYRTALLING . BLN SROWN . ARN FRACYURED . FRAC SLIBMTLY -
SWALE - Do Cape? . CH CONBLOMENATE CORC SRMALY SmY¥ NEDIYS D aBAIw  OaNk SRAY -GV LAMINATION-LAM vERY .V,
(€ 1 Ty} Wree . GV SOAMLWPESOLE FOAS (AL A Y 24 COARRE . S8R GRANRVLASG . ARIL VUGAY . va v STYLOLITIC - STV -l'u-',.
v e i e e e m e = o L e e - L - - s e e o o — = -
RESIOUAL SATURATION
T sAMPLE ! oErYM PERMEABILITY POROMTY PR CENT FORE SAMPLE DLICRIPTION
MiLLIDARCTS . T .
NUMeER reET Luto pER CENT " TOTAL AND REMARKS

WATER

83 TLT374, 0.03 2.7
84 74=75 0.07 . 4.6
i 85 75-76 .30 5.6
5 76-7T7 0.13
-78 0.10
78-79 0.28
7%-89 0
8o-21 n
8-82 22
82-83 1n
83-8, 11 4.4

2.7
2L.6
28,5 VERTICAL FFACTURE
72.0 - '
26.0
3c.8
26.6
25.8 VERTICAL FRACTURE
23.8 " bl
75.5
8l.5

*

L * *

*

S8R3ZZIR
000000D0000
00050000000

T413-7482 plthough this intervel hus wuiter saturatlons normally associated with
: gas production,it is in permeable contact with interval from 7482 to
; 7484,vhich 1s definitely water productive. Any completion in the
interval from 7473 to 7482 would probably result in water,

Tlas aalfvcos vt 1 o nete et e Lot cbercaten amda et apel o e e Client g whean, we b B owhose endduave and eontolential e
s ¥rfat i~ Poaie VOe e e biTier ~ oL ot bt Cnn . LI S e TPR Y TRNTTUNE URIPR SR BRPOFIVENT DRNY DU Y] bl are s s amesone e pnods L Yy
e LD e T N T L LI TR RN < LI RS O L L R S I R N ¥ s RN 71 S S TR RN PR STTN T R PR RN TS W A YT SO TEPI INTRNIRTY

O prcntbbe e cr ey e, v s thiey o vty o e et o wenncete 0 weth atie i b s s nsed s et g
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. cam : " CORE LABORATORIES. INC.

Petroleum Reservoir Engineering
DALLAS. TEXAS

CORE ANALYSIS RESULTS

' Compesy. BL PASQ NATURAL 35S COMPANY  foemation. . _ DAKOTA _ Fite. __ _BP=3-1441 '
'c!_____c‘s ‘8 o o e eee = Core Type. . DIAMOND chva - ...  Duae Repon_6/5_(61_ —_——
Fisd__ BASIN DEKOTA  _ _ _ _ _ Drilling Fluid, _ WATSR BASEMUD . ;.  McCOMAS
County___SAN JUAN oo NEW MEK. e 6245 GR LoctionSPC 18 TAW AW e
Lithological Abbreviations
evesiig 2‘.‘::.2._‘2,_2 _ iZ;f‘."l',‘.";I._‘ ‘.;‘i‘ IT:{.‘_J:’ coamse. coe ;Z_:i.&_'."_.:.:—_ -E_S;l_f“_'?:._ _:‘f' ;tl'.'?;:.‘.‘.‘ 3_.‘.3._‘.1.’_/___
‘tm ' ogrYTn { P:'lef:::lél:‘\' POROSITY :’v.::‘:c::m.“” . SAMBLE DEACRIBTION
uNgen razY ren LENT o :‘::;: AND mgmanes
S 9% 748090 17 © 4.9 0.0 64.4
i 95 -2 0.52 Te7 0.0 7.4
- 9% 2192 0.25 Q.1 2.2 82,4
N R-93 19 11.2 0.0 61.6
;98 9394 149 135 2.0 69.6
¢ 100 95~96 0.44 14.1 0.0 71.0
101 %697 0.3 15.3 1.3 622
103 98.99 0.17 15.2 0.0 T77.0
104 95=-7500 128 19.1 0.0 66.0
105 7500~01 %5 16.0 0.0 68.1
2 106 01-02 152 16.1 1.2 7.6
107 02=03 201 16.7 1.2 Ti.h4
% 108 03-04 g8 17.2 0.0 T2.6
E? 105 S4-C5 147 17.6 n.0  73.0
] 110 05-06 hed 13.5 0.0 6%.5
11 06-07 0.68 9.1 0.0 4.6
122 07-08 0.01 8.5 0.0 76.5
133 52-07 .07 8.9 0.0 72.0
114 09-10 2.03 5.9 0,0 61.0
115 10-11 0.38 6.9 0.0 58.0
116 11-12 0-08 710 O-O 68.5
117 12-13 0.12 7.2 0.0 85.0
7489~7513 This interval is water productive,

vl e T e bt o wtoan end Ce o e hivane aned connefento oo o
PR LN [ . ' i3 T

: i S ST 3 BRI B e N T
ool ] Do e e sty < P entake e s G the ot 0y, o ped operatien
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EL PASO NATURAL GAS COMPANY
MOOPE NO. 8
SW-24-32N-12W
BASIN DAKOTA FIELD
SAN JUAN COUNTY, NEW MEXICO

1 raman i — g

Depth Permeability
(feer) (md.)
7589-90 .01
7591~92 .01
7593-94 .05
7595-96 .01
7597-98 .07
7599-7600 .0l
7601-02 .08
7603-94 .01
1605-06 .01
7607-08 .01
; 7609-10 .02
: 7611-12 .01
! 7670-71 .03
! 71-72 .05
72-73 .48
73-74 .01
74-75 .0t
75-76 .07
76-77 .03
78-79 .01
75-80 .09
80-381 .01
81-32 .11
82-83 .17
83-84 .08
84-85 .01
85-86 .02
86-87 .01
87-88 .04
88-89 .01
89-90 .01
90-91 .29
91-92 .07
92-93 .02
93-94 .01
94-95 .01
95-96 .02
96-97 .02
97-98 .12
Totals 39 2.10
Average Laboratory .0538
Average In-Situ .0151

BEFORE EXAMINER NUTTER
OIL CONSERVATION DIVISION

S@e_  EXHIBIT NO. |} g / /
bcaseno. !
o S T T LR T SR S T d
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2 Petvolewm Reservoir Engineering '

coMPANY _EL_PASO NATURAL GAS COMPANY __  _ pATE oN__4/23/61

CORE LABORATORIES, INC,

_Fie No._Re-31425 _ §
weLL______MOORE # 8 e —__DATE OFF._S5/1/6)  ENGRs. MeCOMAS:

i
|
FIELD____ BASIN-DAXOTA FORMATIONAS NOTED _~~ grev 6556 GR é

‘s

COUNTY__SAN JUAN STATEN MEXICO opRLG. FLD.WATER BASE MUD  coRrES DIAMOND CONV,

LOCATION SEC 2/ T32N R12W - REMARK S__SWL.ED_.BY_.C_L_I._AT DI“EC..T.I.ON QP.Q.LENT

_ umssrorvs@ CONSLOMERATE |0, &Y vERTICAL cnsnr@
oocomre _ [E FacTure [ |

Teve | Ll oie hosed aa oad manue ‘b.-h bwu-h.- ond tos whars ¢ othasies and santisracel
i, Wia tepest is made tee 4 1ops e bt iy taa et .ucn.—d.-.m sangreds,
St Cass Lubasases las and b alluire aag \wine as s, w-.u -.-m-- .-u.- ...-.n..- *r 10 ihe praduticeddy, prage
spetaiien, o pialuohisniis of SA) 0 261 00 aitrs magial m el a1 1and 4 (Saneilea moh Bk Ltk POTE ot 1ol 81 101isE wpBa
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BEFORE EXAMINER NUTTER

" OIL CONSERVATION DIVISION
PERMEABILITY, GAS AND CRUDE PRODUCTION DATA
BASIN DAKOTA FIELD

__ SRC.__EXHIBITNO. 2.
i CASE NO. _ : SAN JUAN COUNTY, NEW MEXICO

Stabilized Production Rate .
Calculated at
In Situ Gas Atmospheric Crude
. Well Permeabil ity Measured Pressure Production
5 Operator /Lease No. Location Depth (Md.) {MCFD) (MCFD) (BPD) Remarks
Southland Royalty Co. 3
East JE SW-14~31N-12¥W 7282-7448 ,0011 21.6 21.7 0 Permeability calculated i

! . from pressure build-up

Southland Royalty Co.
Patterson "B" Com. 1E SH-2-31N-12W 7212-7385 .0877 224.0 2:24.1 0 Permeability calculzated
using Darcy's Law

Aztec 011 & Gas Co.

Pierce 2 SW-30-31N-10W 6658~7104 . 0609 208.0 208.1 0 Permeability calculated

using Darcy's Law
(2) El Paso Natural Gas Co.

Case 8 NE~18-31IN-11VW 7254-7406 .0335 - - - Permeability from core
data
(1) In situ permeability
determinzd to be 28% of
permeabllity from routine
core analysis

e

(2) El Paso Natural Gas Co.
Moore 8 SW-24-32N~12W 7589-7800 .0151 - -~ - Permeability from core
data .
(1) In situ permeability
determinad to be 28% of
permeability from routine
i _ core analysis
and Don C. Ward: "“Effect of Ovurburden Preassure and Water Saturation on Gas Permeability of
~—— ne Cores", Journal of Petroleum Technology, February, 1972, 120-124 (See Exhibit Mo. 8)

Mwu rmation was not tested.




g e g e e A A0 PRI .

WMﬂoxm gg—zmw Zc.q..—.mx CUMULATIVE PRODUCTION AND ULTIMATE RESERVES
OIL CONSERVATION DIVISION BASIN DAKOTA FIELD
mm D EXHIBIT NO. _u SAN JUAN COUNTY, NEW MEXICO
CASE NO.
. Cumulative Production Remaining Reserves Ultimate Reserves
(1-1-80) (1-1-80)
Well Gas 011 Gas 0il Gas 0il
Operator , Lease No. Location (MCF) (BBLS) (MCF) (BBLS) (MCF) (BBLS)
Tenneco Wilkins 1 NE-24-32K~10W 29,306 0 0 0 29,306 0
Tenneco Barnes 1 NE-26-32N-11W 261,364 0 0 0 261,364 0
Southland Royalty Deczker 4 5W-10-32N-12W 129,055 456 110,757 0 239,812 456
Southland Royalty Hubbard 2 SW~11-32N-12W 71,276 177 75,749 0 147,025 177
Southland Royalty Chamberlain 1 NE-14-32N-12W 47,873 60 0 0 47,873 60
Southland Royalty Hubbard 3 NE-15-32N-12W 41,700 0 0 0 41,700 0
Southland Royalty Hubbard 4 SW-15-32N-12W 117,951 1,171 353,699 701 471,650 1,872
Southland Royalty Culpepper Martin 12 SW-20-32N-12W 68,173 1,062 49,440 635 117,613 1,697
Southland Royalty Culpepper 15 NE-21~32N-12W 82,784 1,045 53,714 181 136,498 1,226
Southland Royalty Culpepper Martin 5 SW~22-32N-12W 118,654 2,677 21,889 1,624 140,543 4,301
Tenneco Moore . 1 NW~25-32N-12W 150,109 0 0 0 150,109 0
Tenneco Hubbard 1 SE-25-32N-12W 430,872 0 118,134 0 549,006 0
Southland Royalty Decker 2 NE-26-32N-12W 86,930 285 46,571 0 133,501 285
Tenneco Moore ."C" 2 NW~26-32N-12W 384,093 1,284 250,514 0 634,607 1,284
Tenneco Moore "C" 1 SE~27~32N~12W 500,205 1,803 175,347 0] 675,552 1,803
Southland Royalty Culpepper Martin 4 SW-28-32N-12W 96,795 1,533 188,831 2,182 285,626 3,715
Southland Royalty Culpepper Martin 13 SW-29-32N-12W 84,312 837 101,373 152 185,685 989
Southland Royalty Culpepper Martin 10 SW-32-32N-12W 402,396 3,513 352,593 690 754,989 4,203
Southland Royalty Culpepper Martin 3 SW=-33-32N-12W 256,054 1,535 361,586 1,928 617,640 3,463
Southland T -1ty Culpepper Martin 17 SE-33-32N-12W 77,114 591 1,335,936 7,636 1,411,050 8,227
Consolidat - Ripley 1 5W-26-32N-13W 98,297 491 0 0 98,297 491
Benson-Mor d.mNm 1 SW-30-32N-13W 183,726 0 187,451 0 371,177 0
Benson~Mo a 2 NW-30-32N-13W 319,414 1] 302,340 0 621,754 0
Consolide ~\ jon Bros. 1 SE-34~32N-13W 128,755 526 0 0 128,755 526
Consolid ~ ya 1 NE-35-32N-13W 39,880 0 18,166 0 58,046 0
Consolid ya IM SE-35-32N-13W 20,003 " 759 294,268 8,526 314,271 9,285
Supron ’ ¢ State 1 NE-36-32N-13W 37,720 63 0 0 37,720 63
Consol] erican State 1 SW-~36~32N~13W 158,858 1,538 29,974 290 188,832 1,828
Delhi-Tayiu. ntic "A" 4 SW-27-31N-10W 432,580 0 0 0 432,580 0
Tenneco ntic 1 NE-34-31N-10W 200,942 0 0 0 200,942 0
Southland Royalty T ' 2 SW-35-31N-11W 238,504 375 0 0 238,504 375
Totals _ 31 5,293,695 21,781 4,428,332 24,545 9,722,027 46,326
Average 170,764 702 142,850 792 313,614 1,494
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PROJECT: SRC UNNAMED NO. 1
BRASIN NAKOTA
SaN JUAN NEW MEX100
MINTMUM ECONOMICS-10

SOUTHLANT ROYALTY
ORILLING LUt L PRLP, R
FILE: DATAu7 DATE: 1

COMPAMY

Thnitial Investment Date: 04/

1. NOT DISCOUNTED (BEFORE INCOME TAX).

“‘Net Tncome Kefove Capital
Profit After Capital.
2. RISK PARAMETERS

Mot agms oank heve svte S e Adoe A Ban abe Me Bute hai

Bt g e o o MOt Adan ke ke o oo e

Discounted Q7% Pefore Tax
Adjust
CAPITAL: (Rlsk Cost®{(1-R.F,

4. PAYOUT (yvs)
~ "Refore TaxT 5.05 v
S. GFTER TAX RATE OF RETURN

e | Ao e v e e Glma e s M Aeen o e e o

. UNTT PPI:lgﬁ 1hAS -

Initial-fax<imum:

Trap: 1.00 Reservoirv:

YioOHT
2 R-30

6171981

Initial Aroeduction fate: 1070171981
TTT$1739. Risk Cost: $226. Ratio: 7.7
$1360. Capital: $37Y. Ratio: 3.4
1.00 Hydrocavbon: 1.00 Total{(R.F.): 1.00
Net Income: $627.
ed For Risk: 427,

y + R.F.%¥lisc., DNevelop. Cost)#xl,25:
dbove Ov Helow SRC Objective:

After Tax: 5.74

No Risk: 15.93 et Risk Adjusted: .15.53
&, COST PER EQUIVALENT RBL & MCF $7.34/BRRL $1.22/MCF
7. RISK FACTOR SENSITIVITY
RISK RISK ANJUSTED  AROVE OR RELOW
FACTOR ~ AFTER TAX_ROR  SRC_OBJECTIVE
080 122 4G .
0.60 1¢4.5 21, -
0.40 7.0 $108. -
0.20 2.0 %195, -
¢.10 0.1 $239.~
0.085 g.1 $261.~
Minimum! .95 15.0 $132
8., PROJECT _LATA: RISK_COSTS (M$) !
Total Life (yrs). 346.9 ryhole: 224
Flat Life (¥rs): 5.5 Acreage ! a0
W.I. RBefoves/Aafter Payout: 100.,000%x§100.000% Seismic. 60
N.I. Refavesafter Payvout: B&.500%x1 g&.5080% Total: 228
Revert., Int. Amount (H$): a,
Excise Tax (M%): 11,
Net Oil Reserves (HERLS): G1.
Nei Gas Resevves (MMCF): 303X,
Gyonase Producing MHells) 1.
Grass flevelap, Thy Holes: 0.
{lepth (Tt): TG0

S.0117 #1942

474,
$153,




v e

|
pual:1, v, GAG,2280,10, 1931 ’
6002:3.85,3.85,N,7000,d,N
D083 SRC UNNARED NO. )
0004 RASIN DAKOTA :

0005 8AN JUAN NEW MEXTICO

0005 HINIMUKM ECONOMICS-2 X 103
0007:6G,226,0,0,1,1,1
0008:42.76,46.22,50,10.42,7,7,14%4.11,70,0,1446,7,19
6009:100,13.5,0,0,0,4,8,0
0010:HYP,0,300,150,0,125,END
0011:1981.4,6,121,258,1,0,END
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SOUTHLAND ynyanr _Lonpany

ORILLING MICS SURHMARY  PREP. BY: MY

U DaTALE DATE: 12-3-80
FROJECT: SKRC UNNAMED NO. i Initsun Investment Nate: 04/01/1981
HASIN DAKOTA Initial Production Date: 10/01/1981

5AN JUAN NEW MEXICO
MINIMUM ECONGMICHS-2

1. NOY DISCOUNTEDR (BEFORE INCOME TAX)

G e et baas S v Sear Wee W A bt M s ae s As e o M Foas M ke b e s e s are

Net Income Refore Capital: ¢1025. Risk Cost: 3228, Ratio: B.,5
Profit After Capital: $644 . Capital: $379. Ratio: 1.7
2. RISK PARAMETERS
Trap: 1.08 Reserveoiv: 1.00 Hydvrocarbon: 1.00 Totat(R.F.>: 1-90
3. OBJECTIVE TEST
Discounted @%%X Refore Tax Net Inceme: $558.
- Adjusted Fov Risk: $558.
CAPITAL:!(Risk Cost*{(1-R.F.) + R.F.¥Disc. DNevelop. Cost)*1.25: 47y,
Above Dr Retow SRC Objective: $84 ,
4. PAYOUT (yvs)
Refore Tax: 4,89 After Tax: 5.39
S. AFTER TAX RATE OF RETURN
Ne Rigk: 15.23 Risk adjusted: 1%.23
é. COST PER EQUIVALENT BREL & MCF $17.13/BRlL. $2.854/MCF
7. RISK FACTOR SENSITIVITY
RISK RISK &DJUSTED  AROVE OR BELOW
FACTOR AFTER TAX ROR  SRC OBJECTIVE
0.80 12.4 $11.
0.60 P03 $462 .~
§.40 y.7 $1346, -
0.2a 0.1 $209, ~
0.10 a.1 245~
4,05 0.1 $254% ., ~
Minimum: Q.27 15.0 $75.
8.PROJECT DATA: RISK_COSTS (M$)
Total Life {(yrs), 12.3 Gryhotle: 2348,
Fltat Life (yrs): .9 Acreage: aqa,
W.I., Refore/after Payout: 100.000%§100.000% Saismic! ao.
N.I, Refores/after Payout. B&.500XF 85.500% Total: 2248,
Revert, Int. Amount (M$)!: a.
Excise Tax (M%) o,
Het il Reserves (HERELSH: a0,
Net Gas Resevrves (MMCF): 130.
Gvoss Producing Wells: 1.
Grocs Tleyelap . Dry Holas! n,
Depth (fit): 7000

9. UNIT PRICING <BASYH

i Initial/Haximum: $4.227 410,47
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ASSUMPTIONS USED IN MAKING ECONOMIC CALCULATIONS
BASIN DAKOTA FIELD
SAN JUAN COUNTY, NEW MEXICO

Drilling and completions costs 378,560.00 ;
Operating costs ($/well-month) 146.00 :
Depth (feet) : 7,050.00 :
Southland Royalty working interest (Z) 100.00
Royalty interest (%) 13.50 i
Date of initial production 10-1-81 ]
Initial production rate (MCFD) 103 case 150 f
' 2 x 103 case 75 :
Liquid yield (BBLS/MMCF) 3.85 i
Fully adjusted gas price as of 10-1-81 ($/MCF) 103 case 3.11 ]
, 2 x 103 case 6.22 i
0il price as of 10-1-81 ($/BBL) 42.76 :
Maximum gas price ($/MCF) 10.42
Maximum oil price (S$/BBL) 50.00 :
Rate of price escalation (%) 7.00
Severance Tax (Z) 8.00
t Deregulation Tax data Base 0il price ($/BBL) 14.11
Taa naite (af 75.G0

I BEFORE EXAMINER NUTTER !
OIL CONSERVATION DwISION &
SRC . EXHIBIT NO. \lo i
CASE NO.

[
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SOUTHLAND ROYALTY COMPANY — I‘JEF]E: — O ORIGINAL
AUTHORITY FOR EXPENDITURE 0O SUPPLEMENTAL
cOMPANY 01  AreNamg __ SRC - Unnamed No. 1 DATE __12-2-80
REC. 1.D. 01 PROSPECT NAME CODE SEQ. 000 ADD
- COSTCENTER | PROJECT SUB-PROJECT AFE NO. | DISTRICT
0 EXPLORATION | San Juan Basin Farmington
@ PRODUCTION [ 170 13025
01 O DRILLING 05 [0 PLUG & ABANDON 09 OO LEASEHOLD PURCH 13 0O PROD PROP PURCH
02 O WitDCAT 06 O L&W EQUIPMENT 10 O FARM-IN 14 O WORKOVER
03 B DEVELOPMENT 07 1 CONSTRUCTION 11 O GEOPHYSICAL 99 O OTHER
04 3 RECOMPLETION 08 [J SECONDARY RECOVERY 12 O DHC OR BHC
PROPERTY NO. NAME __SRC - (Innamed
WELLNO. 1 NAME Unnamed EST. TOTAL DEPTH _7050*
STATE New Mexico  cope___30___ counTy ___San Juan cope __045
FIELD Basin Dakota
LocATioN __T32N, R12W
FORMATION _Dakota
OBLIGATIONS
LOCATION MEETS [0 STATE RULES [X FIELD RULES, FIELD SPACING 320 ACRES
THIS wett 320 ACRES
IF JOINT INTEREST PROJECT SUBJECTTO 00 CARRIEDINT O NET PROFIT INT
RIGFTTOCONVERTTOW.. 0  OPERATING OWNER & W.i. SRC - 1.0000
JOINT OPERATING AGREEMENT NO.
COMPANY Wi ___1.0000 COMPANY REVENUE INTEREST .865
COMPLETED COST DRY HOLE COST
TOTAL CO-OWNER CO NET TOTAL CO-OWNER CO NET
1.D.C. 257,560 257,560 LD.C. 184,180 184,180
TANGIBLE 121,000 121,000 | TANGIBLE 41,440 | 41,440
| - L\{UI‘
TOTAL 225,620 225,620
TOTAL 378,560 378,560 LESS: DHC ,
EXPLORATION, £7C COST TOTAL 225.620 225,620
KETIREMENT COST
REMOVAL
SALV/REC
NET COST

REASON FOR EXPENDITURE __Drill and complete

a Dakota well.

PROPQOSED STARTING DATE ! / ESTIMATED COMPLETION DATE / /

LEASE EXPIRATION DATE / / DRILLING OBLIGATION DATE / /

APPROVED O REJECTED OO INBUDGET YES OO NO O  BUDGET #

DISTRICT PRODUCTION CATE|F. . TWTLE & RECCRD CLEARANCE DATE | EXECUTIVE APPROVAL DATE|F. W FINANCIAL DATE
DISTRICT EXPLORATICN DATE[V. P. PRODUCTION DATE | CO-GWNER 0ATE

I
r

BEFORE EXAMINER NUTTER
OIL CONSERVATION DIVISION |

E
5
_S¥C. EXHIBITNO. AT ;
;
4

| CASE NO. B

Mar




AUTHORIZATION FOR EXPENDITURE

SOUTHLAND ROYALTY COMPANY COMPANY No O

1000 FORT WORTH CLUB TOWER -

FT. WORTH, TEXAS 76102 AFE NUMBER

ADD A CHANGE DELETE PROPERTY NUMBER -
v Ir - Y

AFE DATE 12/ 2 /80 NAME SRC - Unnamed No. 1
&7 kt

agcomRo 10 02
g 3
seq qat

r— — a—

N

ORIGINAL O SUPPLEMENTAL PRODUCER DRY HOLE
e m i

~ - AUTHORITY IS REQUESTED TO:
Drill and conplete a Dekota well.

SRC OPERATOR Y MANUAL
o - -

WILDCAT btv. D
e R

LOCATION: T32N, R12W, San Juan County, New Mexico .
ESTIMATED COST |
. FOOTAGE TANGIBLE - 249 _PRODUCING | DRY HOLE |
i s Conductor or Drive Pipe $ 3
" 200" me Casing_9 5/8%, 32.3%, B~40 2,940 2,940

4650° 03 77, 23.0#, R=55 49,200 36,900
1900°* o 4 ", 10.5%, R-55 10,130
350 0 4 1/2", 11.68%, R-55 2,030
06
24
P —— 08
7000 w2as Tubing 2 3/8", 4.7%, J-55 21,560
w10 Wellhead 8,840 1,600
o« u Packer
ez Artificial Lift
os 13 Tank Battery 22,270
1w Other Equipment Liner Hanger 4,030
15 TOTAL TANGIBLE 100%} $121,000 $ 41,440
1 SRC 1.0000 % $121,000 $ 41,440
INTANGIBLE - 248
aw Drilling__ 70s50° ft. @ $§ 14.00 /ft. 98,700 98,700
auw Rig, Day Work 2 Days @ $ 4,700.00 /day 9,400 9,400
ot1s Rig Moving Costs 2,900 1,200
a2 Completion Rig 3 Days @ $ 3,650.00 /day 10,950
ozz1 Roustabout & Miscellaneous Labor 5,000 1,500
o322 Auto, Trucking, Barge, Tug 5,350 4,500
22 Roads, Canals, Location, Damages, Cleanup 6,000 6,000
s 2« Mud, 0il1, Water, Chemicals 15,500 13,500
2 Drill Stem Tests .
os2s ETectric Logs & Bond Logs 10,068 10,060
o222 Cement, Centralizer, Scratchers, Service 12,510 7,590
ees Bits, Fuel 4,250 1,500
23 Rental Equipment 7,710 4,730
s 0 Core & Analyses
eon Bottle Tests & Sidewall Cores
w32 Perforate : 6,660
@ Acid & Frack "N\ 27,500
s 4 Geological & Engineering
s s Mud Logger 600 600
w1 Cost of Control Insurance (SRC Only)
1o Miscellaneous & Unforseen}ss Contingencv 33,470 23.900
sz e District & Overhead Expensc 1,000 1,000
1 TOTAL INTANGIBLE 100%) $257.360 $184.180
w0 SRC _1.0000 % $257,560 $184,180
a GRAND TOTAL COSTS $378,560 $ 225,620
@ SRC 1.0000 A $ 378,560 $225,620

AUTHORIZATION REQUESTED AUTHORIZA 710N APPROVED

BY:

DATE:
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GEOGRAPHICAL AND GEGCLOGICAL DESCRIPTION

The recommended Dakota area is located in extreme north
central San Juan County, New Mexico, adjacent to the Colorado
state line and 1is in the northwestern portion of the San Juan
Basin near the Hogback Monocline. The proposed area includes
the followlng:

1. T32N-R10W All sections

2. T32N-~R11W All sections except 28, 29, 30, 31, 32 and

33

3. T32N-R12W All sections except 34, 35 angd 36

y. ’T32N-R13W All sections

5. T31IN-R1OW 411 sections

6. T31N-R11W Sections 1, 12, 13, 22, 23, 24, 25, 26,

27, 34, 35 and 36 only
This area is shown on Exhibit No. 1.

Exhibit No. 2 is a type log which shows the base of the -
Mancos, the Greenhorn, the Graneros and the Dakota formations.
The vertical limits of the Baskin Dakota gas pool have been
defined by the New Mexico Conservation Division to be from the
base of the Greenhorn Liméstone to a point 400 feet below the
base of said formation and consisting of the Graneros forma-
tion, the Dakota formation and the productive upper portion of
the Morrison formation. The Graneros and first Dakota zones
are the producing zones in the Basin Dakota Field. The other
Dakota zones and the upper Morrison zore have very }ow‘perme—
ability. Production from these zones has been limited to date.

The sediments of the Dakota interval were formed during

late Cretaccous time. The Dakota 1is bounded by an uncomform-
able contact with the Jurassic Morrison below and 1is grada-
T ey e
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tional with the Cretaceous Mancos shale above and 1s found at
an average dept of 7050 feet. The gross thickness of the

formation varies from 200 to 300 feet.

[T 11

Deposition of the Dakota sediments occurred during a
regression of the late Cretaceous sea. This regression re-
sulted in the following sequence of depositional environments
from the base upward: 1. Braided stream sandstone; 2.
Meandering stream complex (with minor associated coals); 3.
Coastal shale; 4. Coastal sandstone. The lower two environf
ments contain sands of minor areal extent whereas the coastal
sandstones have significant extent and are se~n as northwest-
southeast trending linear sand bodies reflecting their beach
and off-shore bar depositioﬁal history. These .ipper Dakota
sands appear to be the primary Dakota reservoirs.

The Dakota sands are light to dark mottled gray, fine to ;

very fine-grained quartz sands. Silt and clay-sized matrix

LR s -

material can form a significant percentage of the bulk-rock
composition. Because the matrix fraction tends to greatly
reduce the effective permeabllity of the reservolr, natural anAd

induced fractures are necessary for procduction from the Dakota

reservolr.
Exhibit Nos. 3 and 4 are cross sections that show the . »j

continuity of the Dakota zcnes across the area of this

application. Cross section A-A' shows sand development 1in a
North-South direction while cross-section B-B' shows sand
development in a northwest-southeast direction. The
permeability of the zones in the area under consideration is
lower than in moré productive areas such as T31N-R12W. This 1is
indicated by the poor performance of the wells in the proposed
area compared to the wells located in T31N-R12W. This 1s shown

by Exhibit No. 1, which is a completion and production map

T -
-




showing both 1979 annual oll and gas production and the

cumulative oil and gas production as of January 1, 1980.

II
GEOLOGICAL AND ENGINEERING DATA

PERMEABILITY

Average 1n siltu permeability for the Dakota formation 1is

0.1 md or less throughout the recommended area. Several

methods were used to determine the average in situ perme-

ability. Each method ls described below, and the resulting

value of permeabllity is provided.

1. Pressure Builldup Analysis. In order to determine in

situ permeability by this method, it is necessary to produce
the well prior to stimulation until it stabilizes>then shut it
in for a pressure build up with a pressure recorder at the
bottom of the hole. This pressure data is then plotted against
a time ratio and the slope of the straight l1ine portion of the
curve 1s determined. This siope 1s used to calculate perme-
ability.

This method was used to determine an average in situ
permeability of 0.0011 md in the Southland Royalty Company East

No. TE (See Exhibit No. 5).

2. Darcy'’s Taw Analysis. Tn order to determine in situ

permeability by this method, it 1s necessary to produce the
well under pre-stimulation conditions until both the rate and

flowing pressure stabilize. The well 1s then shut in and the

“stabilized shut-in pressure determined. With this and other

known geological and engineering data, the permeability is
calculated using the Darcy flow eguation.

This method was used to determine in situ permeability

£
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Patterson "B" Com. No. 1E and Pierce No. 2, respectively (See
Exhibit Nos. 6 and 7).

3. Core Analysis. laboratory permeability 1s determined

by employing coring equipment (bit énd barrel) toc cut and
recover a portion of the reservoir rock. Small plugs are then
cut from the rock at one-foot intervals, and the permeability
is measured at 1aboratory conditions. Permeabllity at reser-
voir conditions is always less than it is at laboratory con-
d;tions because overburden pressure is greater than the
pressure used in the laboratory. The higher pressure causes
the permeabillty to be lowc™. The water that 1s present in thé
reservolr rock also causes the in situ permeablility to be
lower. A paper has been written that presentsva method of
determining the relationship between laboratory and in situ or
reservoir permeability (See Exhibit No. 8).

Thlis method was used to determine average in situ perme-
ability values of 0.0335 and 0.0151 md in the Ei Paso Natural
Gas Company Case No. 8 and Moore No. 8, respectively (See
Exhibit Nos. 10 and 11). The laboratory permeabilities for the
two wells are 0.1195 and 0.0538, respectively. This data is
also shown on Exhibit Nos. 10 and 11. These two exhibits con-
tain the actual core analysis reports plus summary tables
showing the analysis of cores taken from only the productive
portion of the Dakota formation. The data from these summary
tables was used in calculating the average permeability
values. This method of determining in situ permeability 1s

explalined in Exhibit No. 9.

STABILIZED PRODUCTION RATES

Stabilized production rates were taken on three of the

five test wells, the Southland Royalty Company East No. 7E,

'y
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East No. 7E and Patterson "B" Com. No. 1lE were taken before
stimulation while the flow rate for Pierce No. 2 was taken
after stimulation. The production rates were measured at
pressures other than atmospheric. These rates were used to
determine permeability. The production rates were then cal-
culated at atmospheric conditions by employing the Darcy flow
equation. The maximum gas prod;ction rate permitted under the
tight formation guldeline is 290 MCEFD for the depth interval
7000-7500 feet. These three wells meet this guideline as shown
on Exhibit No. 12. The other two wells, the El1 Paso Natural
Gas Company Cas No. 8 and Moore No, 8, were dry holes and,

therefore, did not produce.

OIL PRODUCTION RATES

The three productive test wells did not produce enough oil
to measure during the production test. Daily oil production
is, therefore, shown to be zero on Exhibit No. 12. None of the
wells qffsetting the three wells currently produce in excess of
five barrels of oil per day as can be seen on Exhibit No. 1;

therefore, the daily oil production limit 1s satisfied.

IiT

WELLS IN RECOMMENDED FORMATION

Exhibit No. 1 is a completion and production map which
shows all of the wells that have produced from the Dakota
formation in the geographical area of this application. The
map also contains the 1679 gnnual gas and oll production and
the cumulative gas and oill production as of January 1, 1980, as

stated pravicusly.
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PROTECTION OF FRESH WATER

Existing state and federal regulations will assure that
development of the Dakota formation will not adversely affect
or impail:r any fresh water aquifers that are being used or are
expected to be used in the foreseeable future for domestic or
agricultural water supplies. Three potential fresh water bear-
ing formations occur in the area of interest. These are: 1.
San Jose, 2. Nacimiento and 3. Ojo Alamo. The three formations
occur from the surface of the ground to an average depth of
1200 feet.

In New Mexico, the 0il Conservation Division is respon-
sible for protecting fresh water while drilling, completing and
producing oil and gas wells as provided by Rule 106. This rule
requires the casing to be designed to seal off water bearing
formations thus separating them from 0il and gas bearing forma-
tions. Additionally, federal regulations provide for protec-
tion of fresh water in oil and gas related activities.

The Dakota formation requires large fracture treatments
during completion to provide favorable economics since it is a
very tight formation. Fresh water protection is adequate even
with these large stimulations. The top of the upper Dakota
pruducing zonc is a2pproximately 5800 feet below the deepest
fresh water zone thus providing additional insurance that no
exlisting fresh water will be contaminated.

Together, state rules in New Mexico and federal regula-
tions will protect any fresh water supply that may be affected
by drilling, completing and producing the Dakota formation in

the proposed tight sand area.

Oy
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OTHER RELEVANT INFORMATION

RESERVES AND ECONOMICS

The average estimated ultimate gas recovery for each of
the 31 wells in the area of interest that have produced is
313,614 MCF (See Exhibit No. 13). Fifteen of the wells are
expected to have ultimate recoveries of less than 200,000 MCF.
Gas reserves of 350,00C MCPF are required to provide minimum
standard economics of 15% rate of return after federal income

tax at current 103 prices (See Exhibit No. 14) while gas

- reserves of only 150,000 MCF are required to provide minimum

standard economics at 200% of current 103 prices (See Exhibit
No. 15). As indicated, ilncreased prices are necessary to
Justify drilling Dakota wells in the proposed area because the
anticipated recovery 1s expected to be less than 350,000 MCF,
thus causing the wells to be uneconomical at current prices.
Exhibit No. 16 is a tabulation.showing the assumptions
used in making the economic calculations. Exhibit No. 17 is an
Authority for Expenditure showling the cost to drill and com-

plete a Dakota well in the subject area.

MISCELLANEQUS INFORMATION

In addition to completion and prodqction data, Exhibit
No. 1 contains the following:
1. ILocation of cross sections A-A' and B-B'.
2. Location of test wells for which permeability, gas
production and oil production rates are submitted.
3. Location of wells that were completed in the Dakota
formation but never produced after the initial

potential was taken.

LRt "Y]




4. Location of dry holes that have been drilled in the
Dakota formation in the reconmnmended area.

There are two wells in the proposed area that were com-

o adin

pleted 1n the Dakota formation but never produced after the
initial potentlal was taken. There are five dry holes in the
subject area that were drilled to test the Dakota formation.
The failure to make successful Dakota completions in these
seven wells provides additional indication that the Dakota
formation exhibits very low permeability in the area under
consideration.
Three of the test wells, Patterson "A" Com. No. 1lE
(SW-2-31N-12W), East No. 7E (SW-14-31N-12W) and Case No. 8
(NE-~18~31N-11W), are not located in the propcsed area. The
wells are located near the area, however, where production 1is
more prolific as shown by Exhlbit No. 1. The fact that these
wells meet the necessary guldelines even in a more productive ;
area indlcates that'the proposed area will also meet the :

necessary guidelines.

VI

CONCLUSION

It has been shown in thls recommendation that the Dakota

formation in the proposed area meets the guidelines necessary

to qualify the area for tight formation designation. These
include the following:
1. The in situ permeability 1s less than 0.1 md.
?. The stabllized gas production rate (290 MCFD in the
interval 7000-7500 feet) is less than the maximun that

is permitted.

3. No well will produce more than five barrels of oil per

day.
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4. Any fresh water 1n the area will be adequately

protected while the wells are being drilled, completed

and produced.

LRl "IN

In addition, it has been shown that Dakota wells drilled

and completed in the area will not be economical at 103

~prices. Added price 1incentive 1is, therefore, necessary before

the gas reserves in the area can be developed and produced. If
the incentlive price is allowed to be received for the wells
drilled in the recommended area, it 1s estimated that Southland
Royalty Company will recover an additional 14 BCF of gas

reserves that would not otherwlse be avallable to existing gas

markets. :
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( 2 STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
3 OIL CONSERVATION DIVISION
STATE LAND OFFICE BLDG.
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23 Jefferson Place
24 Santa Fe, New Mexico 87501
25




¢
H

(3

='Q~IOGAUN

BB =

&

17
18

e

B

& R 8 B

INDEX

HARLAN THOMPSON

Direct Examination by Mr. Carr
(No questions asked on direct.)

Questions by Mr. Chavez

Redirect Examination by Mr. Carr




o & N & A A W N -

B =2 8

1«4

16
17

R 8 &8 8

" B 8 B

ROERR. G T 8T : o T TRAT el T 00 ST R AT AR s TET IR TONERS WE

MR. RAMEY: Call next Case 7361l.

MR. PEARCE: Application of Southland
Royalty Company for designation of a tight formation, San
Juan County, New Mexicc.

MR. CARR: May it please the Commission,
my name is William F. Carr, with the law firm Campbell, Byrd,
and Black, P. A., of Santa Fe, appearing on behalf of the
applicant.

I have one witness who needs to be

sworn.

(Witness sworn.)

HARLAN THOMPSON
being called as a witness and being duly sworn upon his oath,

testified as follows, to-wit:

DIRECT EXAMINATION
BY MR. CARR:

MR. CARR: May it please the Commission,
at this time we would request that the record, including all
Southland exhibits offered in the original hearing in Case
7116, held on December 30, 1980, be incorporated into the

record of this hearing.
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MR. RAMEY: Without cbjection, why, the
Commission will incorporate the record in Case 7116.

MR. CARR: May it please the Commisgsion,
we do not intend at this time to present additional testimony
but have Mr. Thompson here to answer whatever questions you
may have.

MR. RAMEY: Are there any questions of
Mr. Thompson?

MR. CHAVEZ: Yes, I have a few.

MR. RAMEY: Mr. Chavez.

QUESTIONS BY MR. CHAVEZ:

Q Mr. Thompson, would you please turn to
Exhibit Fourteen of the -- of the previous case?

A All right. Okay.

Q Okay, during the year 1984 through '85 -4

well, the year 1984, I guess, the hypothetical well in questig
on this exhibit would at that time, sometime in that year,
qualify for stripper gas price, would it not?

A, Yes, sir, it would.

o Has that been taken into account in the
prices in the ~-

A. No, 1t has not.

2]

Q Okay. I have done some calculations of
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own I should have made a copy of, but on the exhibit I just

pencilled them in there. Does that, those prices seem reason-

able to you as to what to expect for stripper gas prices
during those years?

What I have done is in the year 1984 I
just assumed that half the gross production would be at the
103 price and half would be at stripper price.

A Yes, they -- they lock reasonable. I
don't, you know, know exactly what it would be, but they
appear to be reasonable to me.

Q Okay. In consideration of thqse prices
I subtotaled the -- well, I got a new -- generated a new
total for the total gas revenue of $2,118,000, which ié an
increase of $184,000 over the previous economics total of
$1934, with an increase of $15,000 in taxes, to come up with
a net income of $1,908,000, discounted at 9 percent to
$688,000.

Do those figures seem r=asonable to you?

A Yes, they look reasonable.

Q Okay. I d4id not go on to calculate the
after tax raté of return because I did not know what tax rate
you used and I didn't go into calculating them, but would
vou assume, then, that perhaps the -- a 9-1/2 percent increas

in gross gas revenue might generate the same type of increase

W

G inTates
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2 in after tax rate of return, say about 9 percent?
3 A No, sir, I don't believe it would be
4 that much. It would be somewhat higher but it wouldn't be
5 that much.
6 Q Okay, about how much? Would it be an
? 8 percent increase?
L A I think -- I'd have to calculate to be
’ for sure, but I think perhaps it would increase to maybe 18
» percent, or something like that.
n Q Okay, but what I meant was it would
g n increase this by 9 or 8 percent.
B 13 A Okay. All right. Okay.
M Q Thank you. Well, if it did go as high
15 as 18 percent, then, wouldn't the amount of reserves neces-
6 | sary per well decline in order to reach the Southland limit
4 17 of 15 percent rate of return after taxes?
; . 18 A Yes, it would be reduced slightly.
; 13 Q Would you perhaps, if we left the record
: 20 open, present to us a new exhibit showing a well with the P
; ‘ 21 cumulative reserves of 313,000, which I think was your cal- ?
2 culated rate of reserves per well within the area, and showing ;
3 the changes in the gas price to stripper gas price at the i
4 time at which the well would be eligible, and submit that
25 with the rate of return that would be»expected?
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A Yes, sir, 1'd be happy to do that.
Q Did you want to take a look at this a
moment?
A No, no, that's fine.
Q Okay. Exhibit Fifteen that you presented

at the hearing in the previous case in which you testified
also does not include the stripper gus price but ¥ don't --
I don't think I'll refer to that at this time.

How many multiple completions did South-
land Royalty make within the area that they have requested
to be aesignated as tight formation?

A Very few in that area. Throughout the
Basin we make a number of them but not in that particular

area.

Q Ckay .

A Most of the Mesaverde is already developed

in the area, and the Pictured Cliffs is not that prospective,

so we don't have that many prosvects for dual completion.

o IIow many wclls have been completed and
produced in the Dakota formation, isn't it? It's in your
last testimony. Wnich could b inco
your Exhibit Thirteen -- which, if you'll refer to that, was

your listing of producing wells and estimated recoverable

reserves?
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A I don't know of any. There may be a few
that could be incorporated.

Q I remember that there were two in I thinﬁ
it was Township 32, 12.

A I1'd be happy to check and update the map,
if you'd like, but I don't know of any that haven't been mada
in the Dakota.

Q Okay, there are two new wells, I know
that for a fact, that weren't shown on the map that you pre-~
sented in your first exhibit, and then incorporate the data
from these wells in the same type of manner and present that,
also, as an updated Exhibit Thirteen.

A Okay, be happy teo do that.

I've seen in doing this, I believe we
have deleted five sections out of Township 32 North, 12 West,
so any ~— any wells in those five sections you would not want
on the map, is that correct?

Q. That's right, any area that was deleted,
I understand. In732, 13, you've deleted Sections 30 and 31
because they were in the Barker --

A Yes, yes, we deleted those, but the
Commission deleted five sections, I believe, in 32, 12, and
so we would not want to count any wells that were in those

five sections, is that correct?
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I have.

witness? Mr. Carr.

BY MR. CARR:

Q

30, 1980, hearing you stated that Southland used a 15 percent

rate of return, is that correct?

A

Q
land?

A
20 percent.

Q

A

the timz2, interest rates went up at that time, almost a year
ago, but we were still using the 15 percent, but kecause

they have continned to stay up we have increased our minimum

standard to 20 percent, and that's what we're using currently.

Q0

A

That's fine.

MR. CHAVEZ: That's all the guestions

MR. RAMEY: Any other gquestions of the

REDIRECT EXAMINATION

Mr. Thompson, I believe that the December

That is correct.

Is that the total figure used by South-

No, it is not. We're currently using

And why was this figure increased?

Actually because of interest rates. At

And that is used companywide?

Yes, it is.
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Q And what is the status of the drilling
program in the subject area?
A We're doing very little in the subject

area. In fact, we're doing very little throughout the Basin
now.

MR. CARR: I have no further questions.

MR. RAMEY: Any other questionsof the
witness?

MR. CHAVEZ: Just one more. You used a
discount rate of 9 percent. Has that changed?

A We're currently using 15 percent, from
9 to 15. If we use those new numbers, you know, it's going
to affect, you know, of course the price of a well now has
gone up significantly since last year, too, so, you know, if
we go ahead and use all the assumptions we made last year,
everything is going to be out of date.

Perhaps it would be better to do a new
econcmic run based on the current prices and current assumptig
Maybe that would be better for Exhibit Fourteen -- Fxhibit
Thirteen, whichever it is?

MR. CHAVEZ: That would be fine.

A Okay.
MR. RAMEY: Any other gquestions? The

witnesgs may be excused.

ons .-
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Do you have anything further, Mr. Carr?

MR. CARR: Nothing further, Mr. Ramey.

MR. RAMEY: All right, we will hold open

the record to enable you to update your Exhibit Thirteen and

Exhibit Fourteen, is it?

MR. THOMPSON: Yes, sir.

MR. RAMEY: Is that correct? I won't

put a deadline on it.

as soon as possible.

It's to your advantage to get it in

MR. THOMPSON: It will be in the near

future.

MR. RAMEY: All right. We'll take the

case under advisement.

(Hearing concluded.)
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CERTIFICATE

I, SALLY W. BOYD, C.S.R., DO HII'REBY CERTIFY that
the foregoing Transcript of Hearing before the 0Oil Conserva-
tion Division wa§ reported by'xn: that the said transcript
is a full, true, an¢‘correct record of the hearing, prepared‘

by me to the best of my ability.

"
Cogy W Gogh €

* REPORTER'S NOTE:

This hearing was recorded by Florene Davidson
of the Commission's staff in the absence of the reporter.
Thereafter, and using the tapes provided by her, the reporter

transcribed the said hearing.




STATE OF NEW MEXICO

ENERGY ano MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

POST OFRCE BOX 2088
STATE LAND OFFICE BLILDING
RANTA FE. NEW MEXICD 87301

January 13, 1982 (505) 827-2434

Mr. William F. Carr Re: CASE NO. 7361
Campbell, Byrd & Black ORDER NO.R-8384
Attorneys at Law

Post Office Box 2208
Santa Fe, New Mexico : Applicant:

Southland Reyalty Company

Dear Sir: | g

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

et

e, AR

JDR/fd
Copy of order also sent to:

Hobbs OCD X
e I A

Rl o N
Ak Ledia v

Aztec OCD X

Other




CAMPBELL. BYRD 8 BLACK
LAWYERS
POST OFFICE BOX 2208

SANTA FE, NEW MEXICO 8750!

. PLAL

Mr. Perry Pedrce

0il Conservation Division
New Mexico Department of
Energy & Minerals

Post Qffice Box 2088

Santa Fe, New Mexico 87501
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CAMPBELL. BYRD 8 BLACK, p.A.

LAWYERS

JACA M. CaAMPBELL JEFFERSON PLACE
HarlL D. BYRD
SUITE | - 11O NORTH [
BRUCE O BLACK o GUADALUPE
MICHAEL B, CAMPRELL POsY OoFFict Box 2208
WILLIAM F CARR SANTA FE, NEW MEXICO 87501
BRADFORD C. BERGE
TELEPHONE: (501! 9@B-4<21 it

WiLLiamM &. WaRDLE
TELECORIER; {505 983-6043

September 8, 1981

; '-3_ -
. Mr. Allen F. Bucékingham u ;
: Supervisor E

i Determinatigh Unit SEP 08 198 -

i Uhitedet es Geological Survey ) ‘ ;
Post Office Box 26124 NSERV? o

Albuquefque, New Mexico 87125 Ol CONS A oy DIVISION

Re: Application of Southland Royalty Company for i
Designation of a Tight Formation, San Juan :
County, New Mexico

Dear Mr. Buckingham:

On December 30, 1980, the 0il Conservation Division heard Case
7116: the application of Southland Royalty Company for designa-
tion of a tight formation, San Juan County, New Mexico. At the
time of the hearing, Consolidated O0il & Gas, Inc. appe=red and
requested that certain additional acreage be included within the
designated tight formation. The examiner held that the legal
advertisement of the hearing was broad enough to permit the
! consideration of Consolidated acreage. On August 7, 1981, the
: Division entered Order R-6747 granting Soutkland's application.
{his Order also recommended designation of certain Consolidated
ands.

On August.21, 1981, Consolidated filed for a hearing de novo in
this case. It is our understanding that the decision entered

- following the de novo hearing could be appealed further by

2 _ Consolidated.

Scuthland Royalty Company has conferred with the 0il Conservation
Division and representatives of Consolidated Oil & Gas, Inc. and
it has been agreed that the Division will advertise Case 7116

for hearing de rovo on September 29, 198l. At the time of the
hiearing, Scuthland will request that the Southland Royalty Company
acreage included within this application be dismissed from the
hearing. Consolidated will then proceed to present its case.




Mr. Allen F. Buckingham
September 8, 1981
Page -2~

Enclosed is a copy of an Amended Application which Southland
Royalty Company is filing on this date with the 0il Conservation
Commission. As you will note, this application is confined to
only Southland Royalty Company land. This application will also
be set for hearing on September 29 at which time Southland will
ask the 0il Conservation Commission to incorporate the Southland
exhibits and testimony offered in Case 7116 on December 30, 1980.
We do not anticipate at this time to offer new exhibits or
testimony, although we will have representatives of Southland
Royalty Company present should questions arise.

We are not, therefore, sending an additional set of exhibits to
the United States Geological Survey as required by 0il Conservation

Division rules. If you desire such exhibits or have any questions
concerning this matter, please advise. :

Very truly yours,

William F. Carr
WFC:1lr
Enclosure

cc: Mr. Marlin Thompson
Ms. Lynn Teschendorf

bec: Mr. Perry Pearce

2o o s -4 s s
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MR. RAMEY: Call next Case 7361.

MR. PEARCE: Application of Scuthland
Royalty Company for designation of a tight formation, San
Juan County, New Mexico.

MR. CARR: May it pleasa the Commission,
my name ia William P, Carr, with the lawv firm Campbell, Byrd,
and Black, P. A., of Santa Fe, appearing on behalf of the
applicant. ‘

I have one witness who needs to be

sworn.
{Witness sworn.)

HBARLAR THOMPSOM
being called as a witness and being duly sworn upon his oath,

testified as follows, to-wit:

DIRECT EYaMINATION
BY MR. CARR:

MR. CARR: May it please the Coumission,
at this time we would request that the record, including all
Southland exhibits offered in the original hearing in Case
7116, held cn December 30, 1580, be incorporated into the

racord of this hearing.
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MR. RAMEY: Without objection, why, the
Commission will incorporate the record in Case 7116,

MR, CARR: May it please the Commission,
we do not intend at this time tu present additional testimony
but have Mr. Thompson hLere to answer whatever gquestions you
may have.

MR. RAMEY: Are there any gquestions of
Mr. Thompson?

MR. CHAVEZ: Yes, I have a few.

MR. RAMEY: Mr, Chavez,

QUESTIONS BY MR. CHAVEZ:

Q Mr. Thompson, would you please turn to
Exhibit Fourteen of the -- of the previous case?

A All right. Okay.

Qo Okay, during the year 1984 through '85 -

well, the year 1984, I gquess, the hypothetical well in questiqgn

on this exhibit would at that time, sometime in that year,
qualify for stripper gas price, would it not?

A Yes, sir, it would.

0 Has that been taken into account in the
prices in the =-

A Yo, it has not.

Q Okay. I have done some caloiilsisong of l

O
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own I should have made a copy of, but on the exhibit I just
pencilled them in there. Does that, those prices seem reason-
able to you as to what to expect for stripper gas prices
during those years?

What I have done is in the year 1984 X
just assumed that half the gross production would be at the
103 price and half would be at stripper price.

A !os; they -- they look reasonable. I
don't, you know, know exactly what it would be, but they
appear to be reasonable to me.

13 Okay. In consideration of those prices
I subtotaled the ~~ well, I got & new -~ generated a new
total for the total gas revenue of $2,118,000, which is an
increase of $184,000 over the previous aconomics total of
$1934, with an increase of $15,000 in taxes, to come up with
a net income of $1,908,000, discounted at 9 percent to
$688,000.

Do those figures seam reasonable to you?

A Yes, they look reasonable.

e Okay. I 4id not go on to calculate the
after cax rate of return because I did not know what tax rate
you used and I di&n't gc into calcnlai.ng them, but would

you assume, then, that perhaps the -- a $-1/2 percent increas?

in gross gas revenue might generate the same type of increase




-

B =

M
15
16

17

a
£
5

18

2 8 &

S B 8B

that much.

in after tax rate of return, say about 9 percent?
A No, s8ir, I don't believe it would be

that much. It would be somewhat higher but it wouldn't be

Q Okay, about how much? Would it be an

8 percent increase?

A I think == I'd hzve to calculats to be
for sure, but I think perhaps it would increase to maybe 18
percent, or sumething like that.

Q Okay, but what I meant was it would
increase this by 9 or 8 percent.

A Okay. All right. Okay. .

2 Thank you. Well, if it did go as high
as 18 percent, then, wouldn't the amount of reserves neces-
sary per well decline in order to r. .ch the Southland limit
of 15 percent rate of vreturn after taxes?

A Yas, it would be reduced slightly.

Q Would you perhaps, if we left the record
open; present to us a new exhibit showing a well with the
cumulative reserves of 313,000, which I think was your cal-:
culaisd rate of vesearves per well within the area, and showiqk
the changes in the gas price to stripper gas p.-ice at the
time at which the well would be eligible, and submit that

with the rate of return that would be expected?
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A Yag, sir, 1'd be happy to do that,
o Did you want to take a looh at this a
nomant?
A No, no, that's fines.
Q Okay. Exhibit Fifteen that you presented

at the hearing in the praevious case in which you testified
also does not include tha stripper gas price but I don't -~
I don't think 1'll refer to that at this time. ‘

' How many multiple cowpletions did Scuth-
land Royalty make within the area that they have requested
to be designated as tight formation?

A Very few in that area. Throughout the
Basin we make a number of them but not in that particular
area.

Q Okay.

A Most of the Mssaverde is already dovllopkd
in the area, and the Pictured Cliffs is not that prospective,
so we don't have that many prospects for dual completion.

[+ How many wells have been completed and
produced in the Dakota formation, isn't it? It's in your
last testimony. Whish could be incorporated to the -~ in
your Exhibit Thirteen -- which, if you'll refer to that, was

your listing of producing weils and estimated recoverable

raserves?
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A I den't know of any. There may be a few
that could be incorporated.

Q I remember that, there were twc in I thinq
it was Township 32, 1l2.

‘ A : I'd be happy to, check and update the map,
if you'd like, but I don't know of any that haven't been made
in the Dakota.

Qe Okay, there are two new walls, I know
that for a fact, that weren't shown on the map that you pre-
sented in your first exhibit, and then incorporate the data
from these wells in the same type of manner and present that,
also, as an updated Exhibit Thirteen.

A Okay, be happy to do that.

I've seen in doing this, I believe we
have deleted five sections out of Township 32 North, 12 West,
so any - any wells in those five sections you would not want
on the map, ia that correct?

g That's right, apy area that was deleted,
I understand. In 32, 13, you've deleted Sections 30 and 31
because they were in the Baxker --

3. Yes. ves, we deleted those, Lut the
Commission deleted five sections, I believe, in 32, 12, and

so we would not want to count any wells that were in those

five sections, is that correct?
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o That's fine.
MR, CHAVEZ: That's all the questions
I have.
MR. RAMEY: Any other questions of the

witness? Mr, Carr.

REDIRECT EXAMINATION

BY MR. CARR:
0 Mr. Thompson, I believe that the Decembey
30, 1980, hearing you stated that Southland used a 15 percent

rate of return, 1s that correct?

A That is correct.

Q Is that the total figure used by South-
land?

A No, it is not. . We're currently using
20 percent.

e And why was this figure increased?

A Actually because of interest rates. At
the time, intersst rates went un at that tima. almost a vear

ago, but we were still using the 15 percent, but because
they have continued to stay up we have Ludigased Our minimum
standard to 20 percent, and that's what we're using currently}

Q And that is used companywide?

A Yes, 1t is.
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o And what is the status of the drilling
program in the subject area?
A We're doing very little in the subject

area. In fact, we're doing very littls throughout the Basin
now .

MR. CARR: I have no further qunltioni.

MR. RAMEY: Any othar questionsof ths
witness?

MR. CHAVEZ: Just one more. You used a
discount rate of 9 percent. Has that changed?

A We're currently, using 15 percent, from

9 to 15. If we use those new numbers, you know, it's going
to affect, you know, of course the price of a well now has
gone up significantly since last year, too, so, you know, if
we go #head and use all the assumptions wa uids last year,
everything is geing to be out of date.

Pexrhaps it woulid be better to do a new

economic run based on the current prices and current assunptiént.

Maybe that would be better for Exhibit Fourtssn —— Exhibite
Thirteen, whichever it is?
MR. CHAVEZ: 7That would e {ins.
A Skay.
MR. RAMEY: Any other guestions? The

witness may be excused.
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the record to enable

Exhibit Fourteen, is

put a deadline on it.

as soon as possible,

future.

11
Do you havae anything further, Mr. Carr?
MR, CARR: Nothing furthar, Mr. Ramey.
MR. RAMEY: Al) right, we will hold open
you to update your Exhibit Thirteen and
it?
MR. THOMPSON: Yes, sir,
MR. RAMEY: Is that eorrect? I woa't

It's to your advantage to get it in

MR. THOMPSON: Jt will be in the near

case under advisement.

{Hearing concluded.)
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CERTIPFPICATE

I, SALLY W. BOYD, C.S.R., DO HTREBY CENTIFY that
the foregoing Transcript of Hearing before the 0il Conserva-
tion Division was reported by ..: that the said transcript !
is a full, true, and correct record of the hearing, prepared
by me to the best of my ability.

Y

¢ REPORTER'S NOTR:
wmmmmrmmﬂm
of the Commission's staff in the absence of the reporter.
Thereattsr, and using the tapes provided by her, the reporter
transoribed the said hearing.
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION COMMISSION

"IN THE MATTER OF THE HEARING
. CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR

1
H
3
H

iz

1

. THE PURPOSE OF CONSIDERING:

CASE NO. 7361 .
Order No. R-6884

| APPLICATION OF SOUTHLAND ROYALTY

COMPANY FOR DESIGNATION OF A TIGHT

;FOR!BIION, SAN JUAN COUNTY, NEW MEXICO.

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 o'clock a.m. on

f;September 29, 1981, at Santa Fe, New Mexico, before the 0il
' Conservation Commission of New Mexico, hereinafter referred to

- as the "Commission.”

NOW, on this__,;,;, day of January, 1982, the Commission, a

| quorum being present, having considered the testimony presented
. and the exhibits received at said hearing, and being fully

. advised in the premises,

FINDS:

(1) That due public notice having been given as required

Eéby law, the Commission has jurisdiction of this cause and the

' subject matter thereof.

{2) That, pursuant to Section 107 of the Natural Gas

., Policy Act of 1978, and CFR Section 271.703, applicant Southland;
' Royalty Company requested the designation as a "tight formation" -

of the Dakota formation underlying the following described

- lands:

SAN JUAN COUNTY, NEW MEXICO

TOWNSHIP 31 NORTH, RANGE 10 WEST, NMPM
Sections 1 through 36: Aall

TOWNSHIP 31 NORTH, RANGE 11 WEST, NMPM
Section 1: All

Sections 12 and 13: All

Sections 22 through 27: all

Sections 34 through 36: All

TOWNSHIP 32 NORTH, RANGE 10 WEST, NMPM
Sections 7 through 36: All
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| i
TOWNSHIP 32 NORTH, RANGE 11 WEST, NMPM !
- Sections 7 through 27: ALl |
o

E

i

Sections 34 through 36: All

TOWNSHIP 32 NORTH, RANGE 12 WEST, NMPM
Sections 7 thrcugh 33: AlL

| I TOWNSHIP 32 NORTH, RANGE 13 WEST, NMPM
— i Sections 7 Eﬁfougﬁ 33: ALl

E containing a total of 92,871 acres, more or less.

b ‘ (3) That at the hearing, applicant requested dismissal nf
5 that portion of the application pertaining to Sections 25

- through 27, inclusive, and Sections 32 and 33, all in Township

! 32 North, Range 12 West, NMPM, containing some 3,200 acres, more
- or less, leaving for consideration some 89,671 acres, more or
- less.

_ (4) That said request for dismissal should be approved,
. and no further consideration given herein to said lands.

E (5) That while the application was for designation of the

.. Dakota formation as a tight formation, the Dakota formation

| constitutes but a portion of the "bDakota Producing Interval,"

'+ which, as defined by the Division, comprises the vertical limits

- of the Basin-Dakota Gas Pool, being from the base of the

: :© Greenhorn Limestone to a point 400 feet below the base of said

? ~ - formation and consisting of the Graneros formation, the Dakota ‘

. formation, and the productive upper limit of the Morrison
formation.

b {6) That inasmuch as practically all so-called "Dakotia”
wells drilled in the subject area are, or potentially are,
tested in and/or completed in the entire Dakota Producing
Interval, and the well data presented at the hearing of this

. case 1nvolves the entire Dakota Producing Interval, the
application should be brcadened to cover all of said producing
interval throughout the area.

(7) That the Dakota Producing Interval, hereinafter
referred to as the "Dakota," consists of a near blanket
~ sandstone (probably an almost continuous series of northwest
' - trending barrier beach sandstones composed of fine-grained
! quartose sandstones and carbonaceous shales with occasional
L; conglomerates and coals in the basal part).

(8) That from the logs available at the hearing, the top
of the Dakota in the area ranges from a depth of 5234 feet to
7220 feet and averages some 6753 feet beneath the surface.

]
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: ' (9) That the only test data for flow rates prior to

i stimulation for wells within the area indicates that the Aztec

. Plerce Well No. 2 in Section 30, Township 31 North, Range 10
‘West, NMPM, had a stabilized production rate calculated at
atmospheric pressure of 208.1 MCF of gas per day:; that other ;
. wells in the immediate vicinity of the area but just outside had :
i stabilized production rates calculated at atmospheric pressure ' :
;i prior to stimulation ranging from 21.7 MCF per/day to 224.1 MCF !

~— . per day.

E (10) That none of the stabilized production rates cited

- above exceeds the maximum stabilized production rate set forth

; . in 18 C.F.R. Section 271.703(c) (2) (i) (B) of 251 MCF per day for

E , ‘. ' wells at the average depth to the top of the formation for this
area (6753 feet), and it is not expected that the average well

. in the area will exceed such rate.

B : 1 (11) That in situ permeability calculations are available
B - . for only two wells in the general area, being the Southland
e ? Pierce Well No. 2 and the Southland Patterson "B" Com Well No.
, ~ 1E; that the in situ permeabilities calculated for said wells
i . are .0609 md and .0877 md, respectively, and average .0743 md.

(12) That the average in situ permeability for all wells in
.. the area is not expected to exceed 0.1 md, the limit set forth
. in 18 C.F.R. Section 271.703(c) {(2) (1) (a).

' : (13) That prior to stimulation, the average well in the
. area is expected to produce far less than the maximum five
- barrels of crude oil per day as set forth in 18 C.F.R. Section & ;
©271.703(c) (2) (L) (O) . . { :

i (14) That 18 C.F.R. Section 271.703(c)(2) (i) (D) provides

' that "if the formation or any portion thereof was authorized to -

" be developed by infill drilling prior to the date of

- recommendation and the jurisdictional agency has information
which in its Jiundgment indicates that esuch formaticon or porticn
subject to infill drilling can be developed absent the incentive
price established in paragraph (a) of this section then the
jurisdictional agency shall not include such formation or
portion therecf in its recommendation."

ST v e Ry e LR v et ok

(15) That the Division, by its Order No. R-1670-V, dated
May 22, 1979, and effective July 1, 1979, approved infill [
drilling for the Basin-Dakota Gas Pool in San Juan and Rio
Arriba Counties, New Mexico, and said pool includes the Dakota
Producing Interval in the area under consideraticn here.

0

(16) That Southland in this hearing indicated that under
current Section 103 prices of the NGPA of 1978, reserves of
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. 350,000 MCF of gas are necessary to provide it with the ,

-~ economics necessary to justify drilling a Dakota well at its ]
‘current drilling costs, while 150,000 MCF of reserves will

i justify a well at Section 107(c) (5) prices (tight formations).

| ? (17) That the economics as presented by Southland in this
;jcase are reasonable, and lands which indicate recoverable
" regserves of 350,000 MCF or more of gas should be dismissed from
~ i further consideration, while lands indicating recoverable

. reserves of less than 350,000 MCF of gas should be considered
. for recommendation as a tight formation.

- a—

(18) That the Division, in approving infill drilling for
_ the Basin-Dakota Gas Pool, based its approval on the premise
. that the reservoir was of low permeability and that 320-acre
"wells were not draining more than the 160-acre tract upon which
. they were located.

r ' : (19) That the remaining reserves under the l60-acre tract
. i » i upon which the unit well is not located should be similar to, if
" : ‘' not equal to, the original reserves under the 160-acre tract
“upon which the unit well is located.

i (20) That cumulative production figures and estimates of
: ‘ultimate recoverable reserves were presented at the hearing for
g9 * . some of the developed tracts within the area, while cumulative
! production figures only are available for the remainder of the
" developed tracts.

i ‘ L {21) That to determine that under certain lands :
insufficient reserves are available to justify drilling absent [

 the Section 107 incentive price, it is reasonable to make the j

- following assumptions: ;

A. No primary drilling, i.e., no drilling on
320-acre spacing, is prima facie evidence
that the lands are edge lands to the reservoir
and driliing has not occurred because of the
probable marginal nature of the reserves.

B. Primary drilling has occurred but the
. ‘ calculated total ultimate reserves or the
i cunmulative production for long-~connected wells
' indicates low ultimate recovery (less than 350,000
MCF of gas).

(22) That to determine that under certain lands sufficient
reserves may reasonably be expected to be recovered to justify
drilling without the Section 107 incentive price, it is
reasonable to make the following assumptions:
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A. Calculated ultimate recoverable reserves are
350,000 MCF or more.

B. Calculated ultimate recoverable reserves are

f , not available, but cumulative recoveries indicate

that 350,000 MCF of gas already has been recovered.

(23) That the assumptions in Findings Nos. (21) B. and
(22) A. and B. above may reasonably be based on offsetting wells

 in a given area.

‘ (24) That the evidence indicates that it is unreasonable
. to expect that wells drilled in the area described in Finding

. No. (2) above less the area described in Finding No. (3) above

- will yield an average of 350,000 MCF or more of gas, but that it
. is reasonable to expect that such wells will yield an average of
150,000 MCF of gas, and that the incentive Section 107 (c) (5)

- price is necessary to justify drilling in said area.

{25) That there are fresh water aquifers underlying the
lands being considered, and these aquifers extend to a depth of °
approximately 1200 feet.

{26) That there is a vertical distance of some 5500 feet

. between the base of the lowermost of said aquifers and the top

of the Dakota, and this distance, combined with the required
casing and cementing program for wells in the area, will assure
that development of the Dakota will not adversely affect the
fresh water aquifers (during both hydraulic fracturing and waste
disposal operations} that are or are expected to be used as a
domestic or agricultural water supply.

{27) That the Dakota Producing Interval underlying the
following lands meets all of the guidelines set forth in 18
C.F.R. Section 271.703(c) (2) (i), subsections (&), (B}, (C), and
(D), and should be recommended for designation as a tight
tormation:

TOWNSHIP 31 NORTH, RANGE 10 WEST, NMPM
Sections 1 through 36: all

TOWNSHIP 31 NORTH, RANGE 11 WEST, NMPM
Section 1: All

Sections 12 and 13: Aall

Sections 22 through 27: All

Sections 34 through 36: All

TOWNSHIP 32 NORTH, RANGE 10 WEST, NMPM
Sections 7 through 36: 211l
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TOWNSEIP 32 NORTH, RANGE 11 WEST, NMPM
Sections | through 27: ALL
Sections 34 through 36: All
. TOWNSHIP 32 NORTH, RANGE 12 WEST, NMPM
! ; Sections 7 through 24: All
v Sections 28 through 31: All
| i .
~ y TOWNSHIP 32 NORTH, RANGE 13 WEST, NMPM ;
I Sections 7 through 29: All ;
3 Sections 32 through 36: All
containing some 89,671 acres, more or less, all in San Juan
k . . County, New Mexico.
L ‘
¢ i
IT IS THEREFORE ORDERED: : i
{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. Section 271.703,
-+ that the Dakota Producing Interval, being from the base of the
. Greenhorn Limestone to a point 400 feet below the base of said
f formation and consisting of the Graneros formation, the Dakota
. formation and the productive upper portion of the Morrison
. formation, underlying the following described lands in San Juan
~ County, New Mexico, be designated as a tight formation: ’
TOWNSHIP 31 NORTH, RANGE 10 WEST, NMPM
Sections 1 through 36: 2all
TOWNSHIP 31 NORTH, RANGE 11 WEST, NMPM
Section 1: All
Sections 12 and 13: All
Sections 22 through 27: All
Sections 34 through 36: All
TOWNSHTIE 22 MORTH, RBANMCE 1¢ WRST, WMPM
Sections 7 through 36: All
TOWNSHIP 32 NORTH, RANGE 11 WEST, NMPM
Sections 7 through 27: All
_ Sections 34 through 36: All
' TOWNSHIP 32 NORTH, RANGE 12 WEST, NMPM
Sections 7 through 24: All
S Sections 28 through. 31: All
TOWNSHIP 32 NORTH, RANGE 13 WEST, NMPM
Sections 7 through 29: All
Sections 32 through 36: All
|
t
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containing approximately 89,671 acres, more or less,

(2) That jurisdiction of this cause is retained for the
entry of such further orders as  the Commission may deem
necessary.

DONE at Santa Fe, New Mexico, on the day and year
hereinahove designated.

STATE OF NEW MEXICO

SEAL

i
4
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GEOGRAPHICAL AND GEOLOGICAL DESCRIPTION

The recommended Dakota area 1s located in extreme north

e wlis 4,

central San Juan County, New Mexico, adjacent to the Colorado
state line and is in the northwestern portion of the San Juan
Basin near the Hogback Monocline. The proposed area includes
the following:

1. T32N-R1OW All sections

2. T32N-R11W All sections except 28, 29, 30, 31, 32 and

33

3. T32N-R12W All sections except 34, 35 and 36

4, T32N-R13W All sections

5. T31N-R10OW All sections

6. T31IN-R11W Sections 1, 12, 13, 22, 23, 24, 25, 26,

27, 34, 35 and 36 only

This area is shown on Exhibit No. 1.

Exhibit No. 2 is a type log which shows the base of the

Mancos, the Greenhorn, the Graneros and the Dakota formations.

The vertical limits of the Baskin Dakota gas pool have been

defined by the New Mexico Conservation Division to be from the

Bése of the Greenhorn Limestone to a point 400 feet below the
base of sald formation and consisting of the Graneros forma~
tion, the Dakota formation and the productive upper portion of
the Morrison formation. The Graneros and first Dakota zones
are the producing zones in the Basin Dakota Field. The other
Dakota zones and the upper Morrison zoneﬁhave very low perme-—
ability. Production from these zones has been limited to date.
The sediments of the Dakota interval were formed during

late Cretaceous time. The Dakota 1is bounded by an uncomform-

able contact with the Jurassiec Morriscn below and is grada-




tional with the Cretaceous Mancos shale above and is found at
an average dept of 7050 feet. The gross thickness of the

formation varies from 200 to 300 feet.

o« afip s

Deposition of the Dakota sediments occurred during a
regression of the late Cretaceous sea. This regression re-
sulted in the followlng sequence of depositional environments
from the base upward: 1. Bralded strezam sandstone; 2.
Meandering stream complex (with minor assoclated coals}; 3.
Coastal shale; 4. Coastal sandstone. The lower two environ-
ments contaln sands of minor areal extent whereas the coastal
sandstones have significant extent and are seen as northwest-
southeast trending linear sand bodies reflecting their beach
and off-shore bar depositional history. These upper Dakota
sands appear to be the primary Dakota reserveirs.

The Dakota sands are light to dark mottled gray, fine to
very Tine—grained quartz sands. Silt and clay-sized matrix
material can form a significant percentage of the dbulk-rock

composition. Because the matrix fractlion tends to greatly

reduce the effective permeability of the reservolr, natural and
induced fractures are necessary for production from the Dakota
reservolir.

Exhibit Nos. 2 and 4 are cross sections that show the

~ 2

continuity of the Dakota zones across the area of this
application. Cross secltion A-A' shows sand dcve
North-South direction while cross-section B-B' shows sand
development ian a northwest-southeast direction. The
permeabiiity of the zones in the area under consideration is
lower than in more productive areas such as T31IN-R12W. This is
indicated by the poor performance of the wells in the proposed

area compared to the wells located in T31N-Rl12W. This is shown

by Zxhibit No. 1, which 1s a completion and production map

el
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showing both 1979 annual oil and gas production and the

cumulative oll and gas production as of January 1, 1980.

II
GEOLOGICAL AND ENGINEERING DATA

PERMEABILITY

Average in situ permeability for the Dakota rormation 1s
0.1 md or less throughout the recommended area. Several
ﬁethods were used to determine the average in situ perme-
ability. Each method is described below, and the resulting
value of permeability is provided.

1- Pressure Buildup Analysis. 1In order to determine in

situ permeability by this method, 1t is necessary to produce
the well prior to stimulation until it stablilizes then shut 1i¢
in for a pressure build up with a pressure recorder at the
bottom of the hole. This pressure data is then plotted against
a time ratio and the slope of the straight line portion of the
curve is determined. This slope 1s used to calculate perme-
ability.

This method was used to determine an average in situ
permeability of 0.0011 md in the Southland Royalty Company East
No. 7E (See Ekxhibit Nu. 5.

2. Darcy's Law Analysis. In order to determine in situ

permeability by iLuls method, it 15 nccessary to produce the
well under pre-stimulation conditions until both the rate and
flowling pressure stabilize. The well 1s then shut in and the
stabllized shut-in pressure determined. With this and other
known geological and engineering data, the permeablility 1s
calculated using the Darcy flow equation.

This method was used to determine 1n situ permeablility

values of 0.0877 and 0.0609 md in the Southland Royalty Company

-
-
»

O

L 10




Patterson "B" Com. No. 1lE and Pierce No. 2, respectively (See

Exhibit Nos. 6 and 7).
3. Core Analysis. Laboratory permeabllity is determined

[E. Y

by employing coring equipment (bit and barrel) to cut and
recover a portion of the reservolr rock. Small plugs are then
cut from the rock at one-foot intervals, and the permeability
is measured at laboratory conditions. Permeablility at reser-
voir conditions is always less than i1t 1s at laboratory con-
ditions because overburden pressure is greater than the

pressure used 1in the laboratory. The higher pressure causes

e ks e bt 20 e e

the permeabillity to be lower. The water that 1s present in the

reservolr rock also causes the in situ permeablility to be

lower. A paper has been written that presents a method of

determining the relationship between laboratory and in situ or
reservolr permeability (See Exhibit No. 8).

This method was used to determine average in situ berme—

STV

ability values of 0.0335 and 0.0151 md in the El Paso Natural !
Gas Company Case No. 8 and Moore No. 8, respectively (See

Exhibit Nos. 10 and 11). The laboratory permeabilities for the

two wells are 0.1195 and 0.0538, respectively. This data is

also shown on Exhibit Nos. 10 and 11. These two exhibits con-

tain the actual core analysis reports plus summary tables

showlng the analysis of cores taken from only the productive

portion of the Dakota tormation. The data from these summary
tables was used in calculating the average permeability
values. Thls method of determining 1n situ permeability is

2

explained in Exhibit No. 9.

STABILIZED PRODUCTION RATES

Stabilized production rates were taken on three of the
five test wells, the Southland Royalty Company East No. 7E,

; Patiterson "B" Com. No. 1E and Pierce No. 2. The flow rates for
—~ -
=




East No. TE and Patterson "B" Com. No. 1lE were téken before
stimulation while the flow rate for Plerce No. 2 was taken
after stimulation. The production rates were measured at
pressures other than atmospheric. These rates were used to
determine permeabllity. The production rates were then cal-
culated at atmospheric conditions by employing the Darcy flow
equation. The maximum gas production rate permitted under the
tight formation gulideline is 230 MCFD for the depth interval
7000-7500 feet. These three wells meet this guideline as shown
on Exhibit No. 12. The other two wells, the El Paso Natural
Gas Company Cas No. 8 and Moore No, 8, were dry holes and,

therefore, did not produce.

OIL PRODUCTION RATES

The three productive test wells did not produce enough oil
to measure during the production test. Daily oil production
is, therefore, shown to be zero on Exhibit No. 12. None of the
wells offsetting the three wells currently produce in excess of
five barrels of oil per day as can be seen on Exhibit No. 1;

therefore, the daily o1l production 1limit 1is satisfied.

111
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WELLS IN RECOMMENDE

Exhibit No. 1 is a completion and production map which
shows all of the wells that have produced from the Dakota
formation in the geographical area of this application. The
map also containg the 1979 annual gas and o0il production and
the cumulative gas and oil production as of January 1, 1980, as

stated previously.

LY "1H
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PROTECTION OF FRESH WATER

Existing state and federal regulations will assure that

& adid ¢

development of the Dakota formation will not adversely affect
or impair any fresh water aquifers that are being used or are
expected to be used in the foreseeablé future for domestic or
agricultural water supplies. Three potential fbesh water bear-
ing formations occur in the area of interest. These are: 1.
San Jose, 2. Nacimlento and 3. 0Jo Alamo. The three formations
occur from the surface of the ground to an average depth of
1290 feet.

In Néw Mexico, the 0il Conservafion Division is respon-
sible for protecting fresh water while drilling, completing and
producing oll and gas wells as provided by Rule 106. This rule
requires the casing to be designed to seal off water bearing
formations thus separating them from oil and gas bearing forma-
tions. Additionally, federal regulations provide for protecf
tion of fresh water in oll and gas related activities.

The Dakota formaticon requires large fracture treatments
during completion to provide favorable economics since it is a
very tight formation. Yresh water protection is adequate even
with these large stimulations. The top of the upper Dakota
producing zone is approximately 5800 feet below the deepest
fresh water zone thus providing additional insurance that no
existing fresh water will be contaminated.

Together, state rules in New Mexico and federal regula-
tions will protect any 1'resh water supply that may be affected
by drilling, completing and produclng the Dakota formation in

the proposed tight sand area.
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OTHER RELEVANT INFORMATION

RESERVES AND ECONOMICS

o adid ¢

The average estimated ultimate gas recovery for each of
the 31 wells in the area of lnterest that have prcduced is
313,614 MCF (See Exhibit No. 13). Fifteen of the wells are
expected to have ultimate recoveries of less than 200,000 MCF.
Gas reserves of 350,000 MCF are required to provide minimum
standard economics of 15% rate of return after federal income
tax at current 103 prices (See Exhibit No. 14) while gas
peserves of only 150,000 MCF are required to provide minimum
standard economics at 200% of current 103 prices (See Exhibit
No. 15). As indicated, increased prices are necessary to
Justify drilling Dakota wells in the proposed area because the
anticipated recovery 1s expected to be less than 350,000 MCF,
thus causing the wells to be uneconomical at current prices.

Exhibit No. 16 is a tabulation showing the assumptions

used in making the economic calculations. Exhibit No. 17 is an

i Authority for Expenditure showing the cost to drill and com-

plete a Dakota well in the subject area.

MISCELLANEOUS INFORMATION

In addition to completlon and prodgction data, Exhibit
No. 1 contains the toliowing:
1. Location of cross sections A-4' and B-B'.
? 2. Location of test wells for which permeability, gas
; production and oil production rates 'are submitted.
3. Location of wells that were completed in the Dakota
formation but never produced after the initial |

potential was taken.




4. Location of dry holes that have been drilled in the
Dakota formation in the recommended area.

There are two wells in the proposed area that were com-
pleted in the Dakota formation but never produced after the
initlal potential was taken. There are five dry holes in the
subject area that were drilled to test the Dakota formation.
The fallure to make successful Dakota completions 1n these
seven wells provides additional indication that the Dakota
formation exhibits very low permeablility in the area under
consideration.

Three of the test wells, Patterson "A" Com. No. 1lE
(SW-2-31N-12W), East No. TE (SW-14-31N-12W) and Case No. 8
(NE-18-31N-11W), are not located in the proposed area. The
wells are located near the area, however, where production is
more prolific as shown by Exhiblit No. 1. The fact that these
wells meet the necessary guidellnes even 1n a more productive
area indicates that the proposed area will also meet the

necessary guidelines.

V1

CONCLUSION

It has been shown in this recommendation that the Dakxota

formation in the proposed area meets the guldellnes necessary

Lo yualily vhe area for ¢ nation. These

include the following:
1. The in situ permeabllity is less than 0.1 md.

27 The stabilized gas production rate (290 MCFD in the

interval 7000-7500 feet) is less than the maximun that

is permitted.

3. No well will procduce more than {ive barrels of oil per

day.

nwdigth

VAN R DS e 1 e g o e




S

4. Any fresh water in the area will be adequately
protected while the wells are being drilled, completed

and produced.

L TN

In addition, 1t has been shown that Dakota wells drilled
and completed in the area will not be economical at 103
prices. Added price ircentive 1is, therefore, necessary before
the gas reserves in the area can be developed and produced. If
the incentive price 1s allowed to bé recelved for the wells
drilled in the recommended area, it is estimated that Southland
Royalty Company will recover an additional 14 BCP of gas
reserves that would not otherwise be avallable to existing gas

markets.
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. OiL CONSERVATION DIVISION
BEFORE THE SANTA FE

OIL CONSERVATION COMMISSION
NEW MEXICO DEPARTMENT OF ENERGY AND MINERALS
IN THE MATTER OF THE APPLICATION
- . - OF SOUTHLAND ROYALTY COMPAIY, Case ZZQZ f

FOR DESIGNATION OF TIGHT FORMA-
TION, SAN JUAN COUNTY, NEW MEXICO

] / APPLICATION

Comes now SOUTHLAND ROYALTY COMPANY, by and through its

undersigned attorneys and as provided in the 0il Conservation

Division's Special Rules and Procedures for Tight Formation
Designations under Section 107 of the Natural Gas Policy Act
of 1978 promulgated by 0il Conservation Division Order No.

! f; R-6388 on June 30, 1980, hereby makes application for an order

designating certain portions of the Dakota formation (Basin

Dakota Field) as a tight formation under Section 107 of the g

Natural Gas Policy Act of 1978 and in support of its applicationj

would show the Division:

&
8
5o

1. Applicant is the owner and operator of certain
interests in the Dakota formation (Basin Dakota Field) ‘

ywmdoerlrivm +1
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&
San Juan County, New Mexico:

Township 31 North, Range 10 West, N.M.P.M.
Sections 1 through 36: All

Township 31 North, Range 1l West, N.M.P.M.
Section I: All
Sections 12 and 13: All
Sections 22 through 27: All
Sections 34 through 36: All

Township 32 North, Range 10 West, N.M.P.M.
Sections /7 through 36: All
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¥ 2. The Dakota formation is expected to have an estimated

Township 32 North, Range 1l West, N.M.P.M.
Sections /7 through 27: All
Sections 34 through 36: All

Township 32 North, Range 12 West, N.M.P.M.
Sections / through 33: All

Township 32 Worth, Range 13 West, N.M.P.M.
Sections / through 29:  All .
Sections 32 through 36: All i

Containing a total of 92,871.00 acres, more or less.

average in situ gas permeability throughout the pay section

of less than 0.1 millidarcy per foot.

3. The average depth of the top of the Dakota formation
is 7050 feet and the stabilized production rate, against
atmospheric pressure, of wells completed for production
in said formation, without stimulation, is not expected

to exceed 290 mcf of gas per day.

4. No well drilled into the Dakota formation in the
above~-described area is expected to produce, without !

stimulation, more than five barrels of crude oil per day. |

5. Attached to this application and incorporated herein
by reference is a complete set of exhibits which applicant
proposes to offer or introduce at the hearing on this i
application, together with a statement of the meaning and
purpose of each exhibit. 7These exhibits cover all

aspects of the required evidentiary data described in
Section D of the 0il Conservation Division's Special

Rules and Procedures for Tight Sand Formation Designation

under Section 107 of the Natural Cas Policy Act of 1978.




WHEREFORE, Applicant prays that this application be set

' for hearing before the 0il Conservation Commission and that

- i;after notice and hearing as required by law, the Commission
?ienter its order recommending to the Federal Energy Regulatory

4

 Corwission that pursuant to 18 CFR, Section 271.701 - 705,

2y MR o
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gft:hat: the Dakota formation underlying the above-described

lands be designated a tight formation, and méking such other

|
i
iand further provisions as may be proper in the premises.
1

] Respectfully submitted, ,
T CAMPBELL, BYRD & BLACK, P.A.

i
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i William F Carr

Post Office Box 2208

Santa Fe, New Mexico 87501
Attorneys for Applicant
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BEFORE THE

OIL CONSERVATION COMMISSION OlL CONSERVATION DIVISION
SANTA FE

NEW MEXICO DEPARTMENT OF ENERGY AND MINERALS

IN THE MATTER OF THE APPLICATION
OF SOUTHLAND ROYALTY COMPANY, - Case_236C/
FOR DESIGNATION OF TIGHT FORMA-

TION, SAN JUAN COUNTY, NEW MEXICO

APPLICATION

Comes now SOUTHLAND ROYALTY COMPANY, by and through its
undersigned attorneys and as provided in the 0il Conservation
Division's Special Rules and Procedures for Tight Formation
Designations under Section 107 of the Natural Gas Policy Act
of 1978 promulgated by 0il Conservation Division Order No.
R-6388 on June 30, 1980, héreby makes application for an order
designating certain portions of the Dakota formation (Basin
Dakota Field) as a tight formation under Section 107 of the
Natural Gas Policy Act of 1978 and in support of its application

would show the Division:

1. Applicant is the owner and operator of certain
interests in the Dakota formation (Basin Dakota Field)

imder]

ving the following described lands situated in

San Juan County, New Mexico:

Towishiip 31 Worch, Rang=s 10 West, N.M.P.M.
Sections 1 through 36: All

Township 31 North, Range 11 West, N.M.P.M.
Section 1: All
Sections 12 and 13: All
Sections 22 through 27: All
Sections 34 through 36: All

Township 32 North, Range 10 West, N.M.P.M.
Sections 7 through 36: All




Township 32 North, Range 11 West, N.M.P M.
Sections 7 through 27: AIl
Sections 34 through 36: All

Township 32 North, Range 12 West, N.M.P.M.
Sections /7 through 33: All

Township 32 Horth, Range 13 West, N.M.P.M.
Sections 7 through 29: All
Sections 32 through 36: All

Containing a total of 92,871.00 acres, more or less.

2. The Dakota formation is expected to have an estimated

. average in situ gas permeability throughout the pay section

of less than 0.1 millidarcy per foot.

3. The average depth of the top of the Dakota formation
is 7050 feet and the stabilized production rate, against
atmospheric pressure, of wells completed for production
in said formation, without stimulation, is not expected

to exceed 250 mcf of gas per day.

4. No well drilled into the Dakota formation in the
above-described area is expected to produce, without

stimulation, more than five barrels of crude oil per day.

5. Attached to this application and incorporated herein
by reference is a complete set of exhibits which applicant
proposes to offer or introduce at the hearing on this
appliration. together with a statement of the meaning and
purpose of each exhibit. = These exhibits cover all

aspects of the required evidentiary data described in
Section D of the 0il Conservation Division's Special

Rules and Procedures for Tight Sand Formation Designation

under Section 107 of the Natural Gas Policy Act ol 1578.




WHEREFORE, Applicant prays that this application be set
for hearing before the 0il Conservation Commission aﬂd that
after notice and hearing as required by law, the Commission
enter its order recommending to the Federal Energy Regulatory
Commission that pursuant to 18 CFR, Section 271.70L - 705,
that the Dakota formation underlying the above-described | -
|Ilands be designated a tight foramation, and méking such other

and further provisions as may be propér in the premises.

Respectfully submitted,

CAMPBELL, BYRD & BLACK, P.A.

o St L Bk

William F. Carr N
Post Office Box 2208

Santa Fe, New Mexico 87501
Attorneys for Applicant
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BEFORE THE OIL CONSERVATION DIVISION
OIL CONSERVATION COMMISSION SANTA FE

NEW MEXICO DEPARTMENT OF ENERGY AND MINERALS -

IN THE MATTER OF THE APPLICATION ;
OF SOUTHLAND ROYALTY COMPANY, - Case_236/
FOR DESIGNATION OF TIGHT FORMA-

TION, SAN JUAN COUNTY, NEW MEXICO

APPLICATION ]

Comes now SOUTHLAND ROYAL?Y COMPANY, by and through its
undersigned attorneys and as pfovided?in the Uil Conservation
‘Division's Special Rules and ?focgdurés for Tight Formation
Designations under Section 107 of the Natural Gas Policy Act

of 1978 promulgated By 0il Conservation Division Order No.

At

R-6388 on June 30, 1950, hereby makes application for an order
designating certain portibns of the Dakota formation (Basin

t Dakota Field) as a tight formation under Section 107 of the

£ . Natural Gas Policy Act of 1978 and in support of its application

would show the Division:

1. Applicant is the owner and operator of certain
interests in the Dakota formation (Basin Dakota Field)
underlying the following described lands situaied i

San Juan County, New Mexico:

Township 31 North, Range 10 West, N.M.P.M.
Sections 1 through 36: All

Township 31 North, Range 11 West, N.M.P.M.
- Section 1: All
Sections 12 and 13: All
Sections 22 through 27: All
Sections 34 through 36: All

Township 32 North, Range 10 West, N.M.P.M.
Sections 7/ through 36: All

R
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Township 32 North, Range 11 West, N.M.P.M.
Sections 7 through 27: All
Sections 34 through 36:  All

Township 32 North, Range 12 West, N.M.P.M.
Sections / through 33:  All -

A TR

Township 32 North, Range 13 West, N.M.P.M.
Sections / through 29: All
Sections 32 through 36: All

Containing a total of 92,871.00 acres, more or less. -

i
2. The Dakota formation is expected to have an estimated

_ average in situ gas permeability throughout the pay section

A S ATy AR 1 1

of less than 0.1 millidarcy per foot.

3. The average depth of the top 6f the Dakota formation
is 7050 feet and the stabilized production rate, against
atmospheric pressure, of wells completed for production
in said formation, without stimulation, is not expected

to exceed 290 mcf of gas per day.

4. No well drilled into the Dakdta formation in the

above-described area is expected to produce, without

stimulation, more than five barrels of crude oil per day.

5. Attached to this application and incorporated herein

: by reference is a complete set of exhibits which applicant

5
I
H
i
3
13
E .
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i

proposes to offer or introduce at the hearing on this

y 2 gtatement of the meaning and
purpose of each exhibit. These exhibits cover all
aspects of the required evideatiary data described in
Section D of the 0il Conservation Division's Special
Rules and Procedures for Tight Sand Formation Designation

under Section 107 of the Natural Gas Policy Act of 1978.
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WHEREFORE, Applicant prays that this application be set
for hearing before the 0il Conservation Commission and that
after notice and hearing as required by law, the Commission
enter its order recommending to the Federal Energy Regulatory
Commission that pursuant to 18 CfR; Section 271.701 - 705,
that the Dakota formation underlying the above-described |
lands be designated a tight formation, and méking such other

and further provisions as may be propér in the premises.

Respectfully submitted,
CAMPBELL, BYRD & BLACK, P.A.

o Sl ik

William ¥. Carr

Post Office Box 2208

Santa Fe, New Mexico 87501
Attorneys for Applicant
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Docket No. Y9-8l

)

Dockets Nos. 31-81 and 32-81 are tentatively set oy octeber 7, and October 21, 1981. Applications for hearing
must be filed at least 22 days in afvance of hearing date,

DOCKET: ENAMINUX BEUARING - WHDHESDAY -NUPTIMERIR 3, 1951
9 AM. - OIL CONSERVATION DIVISION €0 NFERENTE RJC'(
STATE LAMD CFFICE BULLDING, SANTA PL, bW MIXLL

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

CASE 7353: Application of Texaco, Inc., for the amendment of Division Order No. R-5530, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks the amendment of Order No. R-5510, which authorized its
Central Vacuum Unit Area Pressure Maintenace Project, to increase the total project area alluwable,
or as an alternative, to reclassify the project as a uaterflood project.

CASE 733%4: Application of Corona Oil Company, for a pilot steam-enhanced oil recovery. praject, -Guadalupe-County
New Mexl.co.
Applicant, in the above-styled cause,seeks authority to institute a pilot steam-enhanced oil recovery
project in the Santa Rcsa formation by using two existing wells and three additional wells to be
drilled to ‘Complete a five spot pattern located in the NE/4 NW/4 of Section 17, Township l1l North,
Range 26 East.

CASE _7355: Application of Doyle Hartman for directional drilling and an unorthodox location, Laa County, New Mexico.
Applicant, in the above-styled cause, seeks authority to drill his Bates Well No. 3, the surface location
of which is 1635 feet from the South line and 1210 feet from the Nest line of Section 20, Township 25
South, Range 37 East, in such a manner as°to bottom it at a depth of 3500 feet in the Jalmat Gas Pool
at an unorthodox location 2310 feet from the South line and 1650 feet from the West h.ne of Section 20.
The SW/4 of said Section 20 would be dedxcatadhoth‘uell

o -

CASE _7356: Application of S & 1 0il Company for compulsory pooling, San Juan County, New Mexico.
s Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the W/2 SW/4
of Section 12, Township 29 North, Range 15 West, Cha Cha-Gallup Oil Pool, to be dedicated to a well k.
to be drilled at a standard location thereon. Also to be considered will be the cost of drilling :
’ ';;:a’nr.\ cospleting said well and the allocation of the cost thereof as well as actual operating costs
- and charges for supervision, designation of applicant as operator of the well, and a charge for risk
" involved in drilling said well.

L CASE 7357: Application of Union 0il Company of California for componlsory pooling, Lea County, New Mexico.

¢ Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the Atocka and

: Morrow formations underlying the W/2 of Sectiom 16, Tosmship 22 South, Range 33 East, to be dedicated
to a well to be drilled at a standard location thereon. Also to be considered will be the cost of
drilling and completing said well and the allccatian of the cost thereof as well as actual operating
- costs and charges for supervision, designation of applicant as operator of the well, and a charge for
: risk involved in drilling said well.

CASE 7343: (Continued from September 9, 1981, Examiner Hearing)

Application of Caribou Four Corners, Inc. for compulsory pooling, San Juan County, New Mexico.

Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the Cha

: Cha Gallup 0il Pool underlying the E/2 NW/4 of Section 18, Township 29 North, Range 14 West%,

& to be dedicated to a well to be drilled at a standard location thereon. Also to be. considered

E will be the cost of drilling and completing said well an2 the allocation of the cost thereof as
- well as operating costs and charges for supervision, designation of applicant as operator of the

well, and a charge for risk involved in drilling said well.

CASE 7358: Application of John Yuronka for compulsory pooling, lea County, New Mexico.

3 Applicant. in the above-ctylad cawss, 3o0Xs an order Pooling ali mineral interests in the langley

; Mattix Pool underlying the SW/4 of Section 6, Tosnship 23 South, Range 37 East, to form four 40-
acre tracts. each to be dedicated to a well to ke drilled at a standard location thereon. Also

to be considered will be the cost of drilling arnd completing said wells and the allocation of the
cost thereof as well as actual operating costs and :han;es for supervision, designation of applicant
ag operator nf the wells, and 2 charge for Disk invadesd an Griiiing said welils.
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Examiner Hearing - Wednesday -~ September 23, 1981

CASE  7359:

CASE  7345:

CASE 7329:

Application of Energy Reserves Group for creation of a new gas pool and an unorthodox location,
Rovsevelt County, New Mexico,

Applicant, in the above-styled cause, seeks creatiun of a new Cisco gas pool for its Miller Com
Well No. 1, located in Unit M of Section 12, Tuwnship b South, Range 33 East.

Applicant further seeks approval of an unorthodox locat:ion for its Miller “"A® Well No. 1-Y, to be
drilled 1800 feet from the South line and 1700 feet from the East line of Section ll of the same
tounship. The 5/2 of said Section 11 to be dedicated to the well.

(Continued from September 9, 1981, Examiner Hearing)

Application of Bass Enterprises Production Company for compulsory pooling, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks an order pooling all mineral interests .in the Lovington
Penn Pool underlying the N/2 NE/4 of Section 13, Township li South, Range 36 East, to be dedicated
to a well to be drilled at a standard location thereon. Also to be considered will be the cost

of drilling and completing said well and the allocation of the cost thereof as well as actual
operating costs and charges for supervision, designation of applicant 28 operator of the well,

and a charge for risk involved in drilling said well,

Application of L. J. Buck for salt water disposal, Lea County, New Mexico. .

Applicant, in the above-styled cause seeks authority to dispose of produced salt water into the

Seven Rivers formation in the interval from 3221 feet to 3250 feet in his Monco Well No. 2 in

Unit M of Section 25, Toamship 25 South, Range 36 East.

(Continued from September 9, 1981 Examiner Hearing) - : R Lo

Application of Yates Petroleum Corporation for designation of a tight formation, Eddy County, New Mexico.
Applicant, in the above-styled cause, pursuant to Section 107 of the Matural Gas Policy Act 18-CFR

Secticn 271.701-705, seeks the designation as a tight formation of the Permo-Penn and formation
underlying all of the following townships:

Townghip 17 South, Ranges 24 thru
26 Bast;

18 South, 24 and 25 East;
19 South, <3 thru 25 East;
20 South, 21 thru 24 East;
20} South, 21 and 22 East;
21 South, 21 and 22 East;

Also Sections 1 thru 12 in
22 South, 21 and 22 East,

All of the above containing a total of 315,000 acres more or less.

{Readvertised)

Application of Loco Hills Water Disposal Company for an exceptiom to Order No. R-3221, Eddy County,
New Mexico

Acolicant. In the above-styled cause, seeks an exception to Order No. R-3221 to permit the commercial
disposal of produced brine into several unlined surface pits located in the N/2 SW/4 SW/4 of Section
16, Township 17 South, Range 30 East.

— el - A
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e Docket No. 30-8}

Dockets Ros, 31-81 and 32-81 are tentatively set for October 7, and October 21, 1u8l, Applications for heariny
must be fi1led at lesst 22 days 1n aivance ot hearning Jdate.

DOUKET: COMMISSION MEARING - TV LAY - SEPTEMBER 29, 194l

9 AM., = OIL CMZERVATICM DINISIUN - MORIAN HALL
STATE LAND OFFICE BUIIOLING, SANTA FL, NEW MEXICO

CASE  7116: (DE NCVO)

.

Application of Southland Royalty Company for designation of a tight formation, San Juan County, New Mexico.
Applicant, in the above-styled cause, seeks the designation of the Dakata formation underlying portions
of Township 11 and 32 North, Ranges 10, 11, 12, and 1) west, containing 93,Bb0 acres; more or less,

R : as a tight fermation pursuant to Section 107 of the Natural Gas Policy Act and 18 CFR Section 271,701~705.

Upon application of Consolidated Oil & Gas, Inc., this case will be heard Le Novo pursuant to the
provisions of Rule 1220,

CASE _736l: Application of Southland Royalty Company for designation of a tight formation, San Juan County, New Mexico.
licant, in the above-styled cause, seeks the designation of the Dakota formation underlying all or
: portions of Township 31 North, Ranges 10 and ll West, and Township 32 North, Ranges 10, 11, 12, and 13
: West, containing 92,871 acres more or less, as a tight formation pursuant to Section 107 of the Natural
. : Gas Policy Act and 18 CFR Section 271. 701-705.
CASE 7362: Application of R. A. M 31 Associates, Ltd., for compulsory pooling, Eddy County, Mew Mexico.

Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the Delaware

Mountain Group formation underlying the NW/4 SE/4 of Section 10, Township 22 South, Range 27 East, ; .
to be dedicated to a well to be drilled at a standard location thereon. Also to be considered will be

the cost of drilling and completing said well and the allocation of the cost thereof as well as actual

operating costs and charges for supervision, designation of applicant as operator of the well, and

a charge for risk involved in drilling said well.
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CAMPBELL. BYRD & BLACK. r.A.

LAWYERS

JACK M, CAMPBELL
wAaRL D BYRD
BRUCE ©. BLACK
MICHAEL 8. CAMPBELL
wirtlLlamM F. CARR
BRADFORD C. BERGE
WILLIAM G, WARDLE

QIARTH

R

,m\l‘\l\f\ “0\\"’5“10‘}“‘“} J‘EZ“FFERSON PLACE
‘ SUITE | - 110 NORTH GUADALUPE
POST OFFICE BOX 2208
SANTA FE, NEW MEXICO 87501
TELEPHONE: (507) 988-4421

TELECOPIER! (505 983-6043
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September 3, 1981

236 |
Mr. Joe D. Ramey, Director C}}Aﬂl

0il Conservation Division

New Mexico Department of Energy & Minerals

P.0. Box # 2088

Santa Fe, New Mexico 87501

Re: Application of Southland Royalty Company for designation
of a tight formation, San Juan County, New Mexico.

Dear Mr. Ramey:

Southland Royalty Company requests that a hearing be scheduled
before the 0il Conservation Commission to consider its appli-
cation to designate the following acreage within the Basin
Dakota Field as a tight formation under Section 107 of the
Natural Gas Policy Act of 1978:

Township 31 North, Range 10 West, N.M.P.M.
Sections 1 through 36: All

Township 31 North, Range 11 West, N.M.P.M,
Section 1: All
Sections 12 and 13: All
Sections 22 through 27: All
Sections 34 through 36: All

Township 32 North, Range 10 West, N.M.P.M.
Sections 7 through 36: All

=y
34
.

Township 32 North, Range 11 West, N.HM.F.
Sections 7 through 27: All
Sections 34 through 36: All

Township 32 North, Range 12 West, N.M.P.M.
Sections 7/ through 33: All




Township 32 North, Range 13 West, N.M.P.M.
Sections 7 through 29: All
Sections 32 through 36: All

Said area contains 92,871.00 acres, more or less.

Southland requests that this case be advertised for hearin
before the full commission on September 29, 1981. A forma
application will be filed with the .__wission ‘at least ten
days prior to the he:wring date.

At the time of the de novo hearing in (ase No. 7116, which
is also scheduled for hearing on Septerver 29, 1981, it is
Southland's intention to ask that its acreage be dismissed
from that application. This will permit Consolidated 0il
& Gas, Inc. to seek a tight formation designation for other
?creage in Townships 31 and 32 North, Ranges 10 through

3 West.

If you have any questions concerning this matter, please
advise.
Ve truly youry,

13

William F. Carr

cc: Lynn Teschendorf, Attorney
Consolidated 0il & Gas, Inc.
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT

OIL CONSERVATION COMMISSION

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR

THE PUFPOSE OF CONSIDERING:

CASE NO. 7361

7/
Order No. R- cg’cgl/

APPLICATION OF SOUTHLAND ROYALTY
COMPANY FOR DESIGNATION OF A TIGHT

FORMATION, SAN JUAN COUNTY, NEW MEXICO.

ORDER OF THE COMMISSION

BY THE COMMISSION:

September 29, 1881, at Santa Fe, New Mexico, before the 0il
Conservation Commission of New Mexico, hereinafter referred to

as the "Commission."”

NOW, on this day of January, 1982, the Commission, a
guorum being present, having considered the testimony presented
and the exhibits received at said hearing, and being fully

advised in the premises,

LN atal
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(1) That due public notice having heen given as requiredq
by law, the Commission has jurisdiction of this cause and the

subject matter thereof.

(2) That, pursuant to Section 107 of the Natural Gas
Policy Act of 1978, and CFR Section 271.703, applicant Southland
Royalty Company requested the designation as a “tight formation"
of the Dakota formation underlying the following described i

lands:

SAN JUAN COUNTY, NEW MEXICO

TOWNSHIP 31 NORTH, RANGE 10 WEST, NMPM ;

Sections 1 through 36: All

TOWNSHIP 31 NORTH, RANGE 11 WEST, NMPM %
Section 1: All

Sections 12 and 13: All

Sections 22 through 27: All

Sections 34 through 36: All

TOWNSHIP 32 NORTH, RANGE 10 WEST, NMPM

J - A n
Secticns 7 through 36: All

TOWNSHIP 32 NORTH, RANGE 11 WEST, NMPM

Sections 7 through 27:  All

Sections 34 through 36: All

TOWNSHIP 32 NORTH, RANGE 12 WEST, NMPM

Sections 7 through 33: All
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TOWNSHIP 32 NORTH, RANGE 13 WEST, NMPM

Sections 7 through 33: All

containing a total of 92,871 acres, more or less.

(3) That at the hearing, applicant requested dismissal of
that portion of the application pertaining to Sections 25
through 27, inclusive, ard Sections 32 - and 33, all in Township
32 North, Range 12 West, NMPM, containing some 3,200 acres, more
or less, leaving for consideration some 89,671 acres, more or

less.

(4) That said request for dismissal should be approved,

and no further consideration given herein to said lands.

{5) That while the application was for designation of the
Dakota formation as a tight formation, the Dakota formation
constitutes but a portion of the "Dakota Producing Interval,"
which, as defined by the Division, comprises the vertical limits
of the Basin-Dakota Gas Pool, being from the base of the

Greenhorn Limestone to a point

.~

00 feet below the base of said
formation and consisting of the Graneros formation, the Dakota
formation, and the productive upper 1limit of the Morrison

formation.

(6) That inasmuch as practically all so-called "Dakota"
wells drilled in the subject area are, or potentially are,
tested in and/or completed in the entire Dakota Producing
Interval, and the well data vresented at the hearing of this
case involves the entire Dakota Producing Interval, the

application should be broadened to cover all of said producing

e A iy
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interval throughout the area.

(7) That the Dakota Producing Interval, hereinafter
referred to as the "Dakota," consists of a near blanket
sandstone (probably an almost continuous series of northwest

trending barrier beach sandstones composed of fine-grained

quartose sandstones and carbonaceous shales with occasional

conglomerates and coals in the basal part).

(8) ‘That from the logs available at the hearing, the top
of the Dakota in the area ranges from a depth of 5234 feet to

&753
7220 feet and averages scme -6603% feet beneath the surface.

(9) That the only test data for flow rates priqgr to
stimulation for wells within the area indicates that Aztec
Pierce Well No. 2 in Section 30, Township 31 North, Range 10
West, NMPM, had a stabilized production rate calculated at
atmospheric pressure of 208.1 MCF of gas per day; that other
wells in the immediate vicinity of the area but just outside had
stabilized production rates calculated at atmospheric pressure
prior to stimulation ranging from 21.7 MCF per/day to 224.1 MCF

per day.

{10) That none of the stabilized production rates cited
above exceasds the maximum stabilized production rate set forth
in 18 C.F.R. Section 271.703(c) (2) (i) (B} of 251 MCF per day for
wells 2; the average depth to the top of the formation for this

53

area (6663 feet), and it is not expected tiiat the average well

in the area will exceed such rate.

(11} That in situ permeability calculations are available




for only two wells in the general area, being the Southland

Pierce Well No. 2 and the Southland Patterson "B" Com Well No.

15?
; that the in situ permeabilities calculated for said wells

are ,0609 md and .0877 md, respectively, and average ,0743 nd.

(12) That the average in situ permeability for all wells in
the area is not expected to exceed 0.1 md, the limit set forth

in 18 C.F.R. Section 271.703(c){2) (i) {(A).

{13) That prior to stimulation, the average well in the
area is expected to produce far less than the maximum five
barrels of crude oil per day as set forth in 18 C.F.R. Section

271.703(c) (2) (1) (C) .

{14) That 18 C.F.R. Section 271.703(c) (2) (i) (D) provides
that "if the formation or any portion thereof was authorized to
be develcbed by infill drilling prior to the date of
recommendation and the jurisdictional agency has information
which in its judgment indicates that such formation or portion
subject to infill cdrilling can be developed absent the incentive
price established in paragraph (a) of this section then the
jurisdictional agency shall not include such formation or

portion thereof in its recommendation."

{15) That the Division, by its Order No. R-1670-V, dated
May 22, 1979, and effective July 1, 19783, approved infill
drilling for the Basin-Dakcta Gas Pocl in San Juan and Rio
Arriba Counties, New Mexico, and said pcol includes the Dakota

Producing Interval in the area under consideration here.
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(16) That Southland in this hearing indicated that under
current Section 103 prices of the NGPA of 1978, reserves of
350,000 MCF of gas are necessary to provide it with the
economics necessary to justify drilling a Dakota well at its
current drilling costs, while 150,000 MCF of reserves will

justify a well at Section 107(c) (5) priccs (tight formations).

{17) That the economics as presented by Southland in this

#c
case are reasonable, and lands which indicate »eceverable
&« )
reserves—of3505000MEF—or—more of gas should be dismissed from

further consideration, while lands indicating recoverable
reserves of less than 350,000 MCF of gas should be considered

for recommendation as a tight formation.

(18) That the Division, in approving infill drilling for
the Basin-Dakota Gas Pool, based its approval on the premise
that the reservoir was of low permeability and that 320-acre
wells were not draining more than the 160-acre tract upon which

they were located.

{19) That the remaining reserves under the 160-acre tract
upon which the unit well is not located should be similar to, if
not equal to, the original reserves under the 1l60-acre tract

uwpon which the unit well is located.

{(20) That cumulative production figures and estimates of

ultimate recoverable reserves were presented at the hearing for

some of the developed tracts within the area, while cumulative
production figures only are available for the remainder of the

developed tracts.

o




(21) That to determine that under certain lands
insufficient reserves are available to justify drilling absent
the Section 107 incentive price, it is reasonable to make the

following assumptions:

A. No primary drilling, i.e., no drilling on
320-acre spacin%,is prima facie evidence v e

that the lands are edge lands to the reservoir

A B SYORTA g K sy e

and drilling has not occurred because of the

probable marginal nature of the reserves.

B. Primary drilling has occurred but the

: calculated total ultimate reserves or the

: cumulative production for long-connected wells

H indicates low ultimate recovery (less than 350,000

MCF of gas).

NI N

{22) That to determine that under certain lands sufficient

reserves may reasonably be expected to be recovered to justify
drilling without the Section 107 incentive price, it is

g reasonable to make the following assumptions:

A. Calculated ultimate recoverable reserves are

330,000 MCF or more.

B. Calculated ultimate recoverable reserves are
not available, but cumulative recoveries indicate

that 350,000 MCF of gas already has bheen recovered.

(23) That the assumptions in Findings Nos. (21) B. and

(22} A. and B. above may reasonably be based on offsetting wells
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in a given area.

(24) That the evidence indicates that it is unreasonable
to expect that wells drilled in the area described in Finding
No. (2) above less the area described in Finding No. (3) above
will vield an average of 350,000 MCF or more of gas, but that it
is reasonable to expect that such wells will yield an average of
150,000 MCF of gas, and that the incentive Section 107 (c) (5)

price is necessary to justify drilling in said area.

{25) That there are fresh water aquifers underlying the
lands being considered, and these aquifers extend to a depth of
approximately 1200 feet.

S5200

{26) That there is a vertical distance of some 5466 feet
between the base of the lowermost of said aquifers and the top
of the Dakota, and this distance, combined with the required
casing and cementing program for wells in the area, will assure
that development of the Dakota will not adversely affect the

fresh water aquifers (during both hydraulic fracturing and waste
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domestic or agricultural water supply.

(27) That the Dakota Producing Interval underlying the
following lands meets all of the guidelines set forth in 18
C.F.R. Section 271.703(c)(2) (i), subsections (A), {(B), (C}, and
(D), and should be recommended for designation as a tidght

formation:

TOWNSHEIP 31 NORTE, RANGE 10 WEST, NMPM

Sections 1 through 36: All




TOWNSHIP 31 NORTH, RANGE 11 WEST, NMPM

Section 1: All
Sections 12 and 13: All
Sections 22 through 27: All

Sections 34 through 36: All

; |

TOWNSHIP 32 NORTH, RANGE 10 WEST, NMPM

S

Sections 7 through 36: All

=t . o b

TOWNSHIP 32 NORTH, RANGE 11 WEST, NMPM

Sections 7 through 27: All

Sections 34 through 36: All

TOWNSHIP 32 NORTH, RANGE 12 WEST, NMPM

Sections 7 through 24: All

Sections 28 through 31: All

% TOWNSHIP 32 NORTH, RANGE 13 WEST, NMPM
Sections 7 through 29: All

Sections 32 through 36: All
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containing some 89,671 acres, more or less, all in San Juan

Connty, New Mexico.

IT IS 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. Section 271.703,
é that the Dakota Producing Interval, being from the base of the

Greenhorn Limestone to a poirt 400 feet below the base of said




formation and consisting of the Graneros formation, the Dakota
formation and the productive upper portion of the Morrison
formation, underlying thc following described lands in San Juan

County, New Mexico, be designated as a tight formation:

TOWNSHIP 31 NORTH, RANGE 10 WEST, NMPM
: Sections 1 through 36: All
%
TOWNSHIP 31 NORTH, RANGE 11 WEST, NMPM B
Section 1: All
Sections 12 and 13: All
Sections 22 through 27: All
: Sections 34 through 36: All
TOWNSHIP 32 NORTH, RANGE 10 WEST, NMPM
i
% Sections 7 through 36: All
é TOWNSHIP 32 NORTH, RANGE 11 WEST, NMPM
Sections 7 through 27: All
Sections 34 through 36: All
TOWNSHIP 32 NORTH, RANGE 12 WEST, NMPM
Secticors 7 through 24 ALl
Sections 28 through 31: All
TOWNSHIP 32 NORTH, RANGFE 13 WEST, NMPM
Sections 7 through 29: All
Sections 32 through 36: All

containing approximately 89,671 acres, more or less.




(2) That ijurisdiction of this cause is retained for the
entry of such further orders as the Commission may deem

necessary.

DONE at Santa Fe, New Mexico, on the day and year

hereinabove designated.

@ STATE OF NEW MEXICO

| OIL CONSERVATION COMMISSION

EMERY C. ARNOLD, Chairman

ALEX J. ARMIJO, Member

JOE D. RAMEY, Member & Secretary




