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STATE OF NEW MEXICO

ENERGY ano MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

BRUCE KING

POST OFFICE BOX 2088
GOVEANOR STATE LAND OFFICE BUILDING
a July 20, 1982 SANTA . NEW Mo 7501
Mr. Howard Kilchrist ;
. Federal Energy Regulatory Commission
825 N. Capitol Street 54

5
Washington, D.C. 20426 CCV““ 1
Dear Howard: *
This will confirm our telephone conversation earlier this
month concerning the New Mexico application for "Tight
Sand" designation as approved by Division Order No. R-6678. -
Mobil has requested that if the application, with the
supplemental economic information, cannot be approved,
they would request it be withdrawn.

Therefore, please return this application to this office.

Yours very truly,

JOE D. RAMEY -
Director

JDR/fd

ce: ‘Mike Stogner
J. A. Morris _
Mobil Producing Texas & New Mexico

N
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Mobil Producing Texas & New Mexico Inc.

NINE GREENWAY PLAZA—SUITE 2700
June 29, 1982 HOUSTON. TEXAS 77048

‘Mr. Joz D. Ramey, Director
0il Conservation pivision
Energy and Minerals Department
State of New Mexico

p. 0. Box 2088

ganta Fe, New Mexico 87501

RE: TIGHT GAS FORMATION DESIGNATION 7{
APFLICATION (N.M. CASE 7154), R-467
MESAVERDE FORMATION,
B F.E.R.C. DOCKET NO. RM 79-76
(NEW MEXICO - 5)

Dear Mr. Ramey:

The Federal Emergy Reculatory Commission (F.E.R.C.) has continued to question
our application for Tight Gas Formation Designation for the Mesaverde Formation
in portions of Rio Arriba County which was granted by the New Mexico 0il
Conservation pivision Order No. R-6678. While the Mesaverde is a very tight
gas formation, as proven by previous approval of several other applications in
New Mexico and Colorado, the infill driiling aspect of the subject application
area has caused the F.E.R.C. to request additional economic information. We

have supplied such information and conferred with them at some length.

The F.E.R.C. letter to you dated May 26, 1982 requested detailed well cost data
including ireceipts, invoices, check stubs", etc. We are 2 reputable operator
desirous of making a profit and if the drilling of the subject area was worthwhile
we would have drilled before Mow.

We therefore request that you petitior £.B.R.C. to (1) confirm youtr approval of
the application as submitted, (2) approve the outside non-infill drilling area,
“or (3) return thezfgpliqation.

Fotd

LS Sy T .
‘l%»ﬁqIL1J§#3]h' < yaurs very truly, \ '
! ,
Rk L Y A ern—s
JAM/mma’ on ci. . A. Morri
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SANTA Regulatory Engineering Supkrvisor
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ECONOMIC JUSTIFICATION
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INTRODUCTION

The Federal Energy Regulatory Commission (FERC) requested economics just-

ifying the need for incentive prices in the Blenco Mesaverde field since

™ previous infill drilling may have indicated to the contrary. Mobil enquired

as to the specific data required. FERC requested the following issues to be

addreséed.

-y
|
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Summarize Mobil's infill drilling program.

Supply back up material to support the letter sent to the New Mexico
0il Conservation Commission concerning Mobil's 1978 infill drilling

program.

Justification of reserves to be used in the economic analysis for

the remaining locations.

Economics and support material for continued development of this

area.

“Information indicating operating cost for wells in this area.

Information showing frac. job sizes on past wells.

Prospects for drilling deeper to the Mesaverde formation in the

Pictured Cliffs wells on the Jicarilla D lease,

The following information is presented to address all of the above issues.

-

e - A O ¢ YA AR M P £t T 1 ¢

S e




MOBIL PRODUCING TEXAS & NEW MEXICO INC.
BLANCO MESAVERDE INFILL DRILLING PROGRAM

—

I

In November 1974, infill drilling was approved for the Blanco Mesaverde

J

field. Mobil opposed the ruling because the economics for infill wells were

margiral at the time. The locations in the northern and socuthern mast

portions of our property were expected to be uneconomical due to low

" recovery.

0 S

o

Table 1 and figure 1 summarize Mobil's infill drilling program. In 1975,

FP T V SETT VS

~

one infill well was drilled. It has currently produced 476 MMCF. In 1976,

C.J

fifteen infill wells were drilled in an attempt to develop the best

locations. These wells have averaged 556 MMCF as of 11/21/81, Four wore

-

e

wells were drilled in 1977 and have averaged 257 MMCF. The infill program

‘in 1978 yielded one dry hole and one poor producer. ¢

Considering the results obtained in 1977 and 1978, the infill program was

ceased. After the enactment of incentive prices for gas produced from tight

|

= formations, Mobil evaluated the Mesaverde formation. 1In February of 1981,
?3 the auecessary documentation was presented to the New Mexico 0il Con-
r-—j s
servation Commission (NMOCC) and later approved. With the favorable
results from the evaluation showing the Mesaverde to meet the requirements
= for tight gas and the RMOCC's approval, the infill drilling program was
i
~ started up again in December }981.
e}
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-
| - ‘s 1
: '-,»J
|




:
:1 i
TABLE 1
MOBIL PRODUCING TEXAS & NEW MEXICO INC. 0
BLANCO MESAVERDE FIELD
- INFILL WELLS CUMULATIVE PRODUCTION
’1
7 Cumulative
A As of 11/81 ;
Year Jicarilla Lease Welld MMCF
| 1975 G 4 476.4
,{
-r.f-) ) A
g 1976 H 6A 903.3 i
= G 3A 944 .2 §
H 2A 1028.0 ;i
i G 1A 563.3 i
! H 7A 767.6 (
F 6A 799.2
1 H S5A 497.2
Oy G 4A 695.7
- H iA 157.0
—_ H 8A 330.5 ;
i) G 8A 414.5
- Cheney Federal 2A 189.0
Cheney Federal 1A Dry
] F 5A 502.9
g F 1A 548.6
Average Per Well 556.0
- 1977 e 5A 187.1
. F 4A 376.2
i F 3A 326.7
. F 24 137.7
' Average Per Well 257.0
o
o 1978 H 4A Dry
- E 2A 68.8
i Average Per Well 34.4
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MOBIL PRODUCING TEXAS & NEW MEXICO INC.
BLANCO MESAVERDE FIELD
1977 INFILL DRILLING PROGRAM EVALUATION

Mobil's 1977 infill drilling program consisted of four wells. Table 2is a
summary of this program. One well was drilled on the Jicarilla G lease and
three wells on the Jicarille F lease. On all four wells, sizable fracture

jobs were performed averaging over a half a million pounds of sand per well.

The Jicarilla F-3A and F-4A are the best of the four wells with average
cumulatives of 350 MMCF. These wells are expected to recover 467 MMCF and
517 MMCF respectively. Economically fhey are expected-to be a‘moderate

success.

The other two wells, the Jicarilla G-5A and F-2A, have average cumulatives
of 163 MMCF and are expected to recover 287 MMCF and 238 MMCF respectively.
Economically, these wells are expected'to pay for the drilling and operating

costs but provide little or mo profit.

[OREDRUIIA




TABLE 2

MOBIL PRODUCING TEXAS & NEW MEXICO INC.
BLANCO MESAVERDE FIELD
1977 INFILL DRILLING SUMMARY

WELL DATA
Jicarilla Wells
G-5A F-4A _F-3A_ F-2A
Completion Date 10/26/77  10/14/77  11/2/77  11/22/77
Frac. Volume # of sand 476,000 552,000 1,028,000 552,000
Cumulative Production as of 11/31/81  MMCF 187 376 326 138
Current Production as of 11/81 MCF 80 167 147 14

Estimated Ultimate Recovery MMCF 287 517 467 238
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MOBIL PRODUCING TEXAS & NEW MEXICO INC.
BLANCO MESAVERDE FIELD
1978 INFILL DRILLING PROGRAM EVALUATION

Mobil's 1978 infill drilling program consisted of two wells. The Jicarilla
H-4A was the fivrst well and was a dry hole. The second well, the Jicarilla

E-24, has produced 69 MMCF since it was completed and is not expected to

payout.

The following letter was provided to the New Mexico 0il Conservation

Commission upon their request for economic data concerning wells completed
after January 1, 1978. Included in this section is back-up material to that
letter. Figure 2 is a production forecast for the Jicarilla E-2A well

verifying the reserves. Table 3 provides the basis for the economic

evaluation of the Jicarilla E-2A well. The remdining information verifies

the abandoning of the Jicarilla H-4A well.
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Mobil Producing Texas & New Mexico Inc.

NINE GREENWAY PLAZA—SUITE 2700
HOUSTON. TEXAS 22046

march 5, 1981 t

State of New Mexico

3 ‘Energy & Mineral Depariment preoa e
| 0il Conservation Division ‘
- 'Pu Oc BOX 2088 !{\‘:i;_".;.}'f‘{l"i. i""-'A:""-’l‘_l ]

—- Santa Fe, New Mexico 87501
! ,
|

Attention: Mr. Richard L. Stamets
Technical Support Chief

! 7.01 MOBIL PRODUCING TX & N.M., INC.'S

' APPLICATION FOR TIGHT GAS FORMATIO:
- DESIGNATION BLANCO MESA VERDE POOL RIO
B : ARRIBA CO., NEW MEXICO DOCKET NO. 5-81
. - CASE NO. 7154
— Dear Sir:

- In response to your letter dated February 24, 1981, requesting supplementary
information concerning the economics of Blanco Mesa Verde wells completed after

v? January 1, 1978, we are providing the following information.
N Jicarilla 'E' #2A Jicarilla 'H' #uA
,—,Q " o
s Initial cost (M$) yo2 357
- Est. Ultimate reserves (MMCF) 100 0
— Life (yrs.) 1 0
o Est. Net cash recovery (M$) -90 -193
£ Rate of return (%) 0 0
- Pay out (yrs.) - - :
. Est. Profit/Investment ratio ‘
&l ($/%) -0.23 -0.54
) The above information shows that these wells were not an economic success at
‘ current gas prices, nor would they be at tight gas prices. (NOTE: March, 1981
- Section 103 gas price is $2.406 per million BTU).
:} The remaining undeveloped acreage on MPTM's Jicarilla Leases should yield
8 higher recoveries than the above welis, but will likely yield less than E00
MMCF/well.
) .
i : Yours very truly, . ’ , -
§ 3. A. Morris
- Regulatory Engineering Supervisor
RCH/13- _
,j ce: Jim Sperling - Albequerque, N.M.

Gene Daniel - USGS, Box 26124, Albequerque, N.M. 87125

.
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TABLE 3

e MOBIL PRODUCING TEXAS & NEW MEXICO INC. i
T BLANCO MESAVERDE FIELD

< JICARILLA E-2A WELL

POST COMPLETION EVALUATION BACK-UP MATERIAL

WELL DATA
Completion Date 11/18/78
Frac. Volume 351,000# of Sand -
Cumulative Production as of 11/31/81 . 68.8 MMCF !
Current Production as of 11/81 : 22 MCFPD ; ‘i:
Estimated Ultimate Recovery L 100 MMCF 1
ECONOMIC DATA
Drill and Completion Cost $ 402,000
Operating Cost (1979 Value) $/Year | : 2,500
Royalty Interest % }jiggus
Gas Price (1979 Values) $/MMBTU P,
$/MCF 2.53

Gas Calorific Value 1,200
Rate of Escalation - Revenues 4 -0-

Expenses o 4 -0-
Severance Tax o 7.8
Expense to Revenue Ratio $/$ 0.19

e
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. i Form A ved.
- v RECE) ypp  Emtnst n
Do UNITED STATES 8, LEASE 4

DEPARTMENT OF THE INTERIOR NOVI2 5 100, -
GEOLDGICAL SURVEY 6. 1PIMDIAN, ALLOTTEE OR TRIBE NAME

REGi) avplicarilla Contract 1:96
; SUNDRY NOTICES AND REPORTS ON WELLSCCQUATINIT AGREEMENT NAME

r (Do not use this form {or propossls to drill or to deepen or ptug back to » different
i reseno ! Use Formr $-~33)~C for such proposats) .

8. FARM OR LEASE NAME
Jicarilla H

1 . o P b1 . .
' ; ! :e:l . ’5;«?1 B other 9. WELL NO.
2. NAME OF OPERATOR 4-A
Mobil 011 Corporation 30. FIELD OR WILDCAT NAME
3. AUJRISS OF OPERATOR Blanco Mesaverde
9 Greenway Plaza, Suite 2700 _Hs ¢l 21, SEC, T., R., M., OR BLK. AlD SURVEY OR
4. LOCATION OF WELL (REPORT LOCATION CLEARLY. §§ space 17 AREA '
below.) Sec. 1, T26N, R3y
AT SURFACE: 874 FSL & 732 FEL 12, COUNTY OR PARISH 13. STATE
AT TOP PROD. iNTERVAL: Same &s surface Rio Arriba l New Mexico
AT TOTAL DEPTH: Same as surface 14, AP NO e
16. CHECK APPROPRIATE BOX TO INDICATE NATURE OF NOTICE,
REPORT, OR OTHER DATA 15, ELEVATIONS (SHOW DF, KDB, AND WD)
7085' GR
REQUEST FOR APPROVAL TO: SUBSEQUENT REPORT OF:
TEST WATER SHUT-OFF (O O
FRACTURE TREAT O 0 g
SHOOT OR ACIDIZE |} | ]
REPAIR WELL [} 0 (NOTE: Report resuits of multiple completion or zone
PULL OR ALTER CASING - [] 0O change on Form 9-330)
MULTIPLE COMPLETE O Il )
CHANGE ZONES D 0
ABANDON® O K
- (other)

*Corrected Copy

~ 17. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Ciearly state all pertinent dmt{s} and give pertinent dates,
including estimated date of starting any proposed work. tf well is directionally driiled, give subsurface locations and
- measured and true vertical depths for ail markers and zones pertinent to this work.)*

TD 6250  PBTD 6106 lesaverde Perfs. 5434-5851

N 10/09/79 - Prep MIPU
: ‘ 10/10/79 - Kil1l well. GIH w/ 173 jts. tbg. Howco set emt ret. @ 5355.

Sqz. perfs 5434-5851 w/ 150 sxs. B Neat. Max press @

400, Left 30' cmt on top of ret. POH. Set 10 sxs 3600-3750
and 20 sxs 3160-3750. POH

10/11/79 - McCullough found FP @ 1785. Shot csg. @ 1765. Howg e Cn

spotted 35 sxs 1765-1650. POH LD 4-1/2" csg. Set s ""o
- 349-250. POH, set 10 sx plug 0-35. Rec. 54 jts. 4£1/2" ‘
- csg. 1750, evected PA monument 10-11-79,
= FINAL REPORT

- Subsurfzes Sataty Valve: Manu. and Type 56t B oy e T

- 18. [ hrreby certify that the foregoing is true snd correct

- Authorized Agent 11/27/79

o SIGNED —H—1 TITLE j Ag DATE -

v - . (inis spece 17 T2zt or Stata aftice use)
P APPROVED BY TITLE DATE
B o CONDITIONS OF APPROVAL, IF ANY:

AFEFROVED
. NDV 1 6 198‘ *%0s lnstructions on Reverse Side NOV 3 0 1979

b Af/“”‘ %M U, S. GEOLOGICAL SuaveY

H L4 g i .
Co Lj:f; DISTRILY ENGINE™R ﬁyzm,«w | MRS CH )
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- STATEMENT OF SURFACE RESTORATION INTENTION
L , : ATTACHMENT TO USGS FORM 9-331, SUNDRY NOTICE OF INTENT TO ARANDON

Applicable To: Mobil 0il Corporation
Three Greenway Plaza East, Suite 800
Houston, Texas 77040 :

— : Lease Name: . Jicarilla H
Well No: 4-A
Location: Sec, 1, T26N, R3W

This is to advisc your office that surface restoration associated with the -
above described proposed plugging and asbandonment will be conducted in accordance
with applicable rules and regulations of the United States Geological Survey

and the New Mexico 0il1l Conservation Comeissuion; and in accordance with any
existent agreement with the surface landowner, or in a wmanner arrived at by
agreement with the surface 1andowner

| ' Such restoration work will include:
i . J

Backfilling of all pits and cellar. Levelling or contouring
the location site. Clearing the location area of junk.

L]

Lo

Y

-

FORM 9-331 Dated: 11/2/79
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MOBIL PRODUCING TEXAS & NEW MEXICO INC.
BLANCO MESAVERDE FIELD
REMAINING UNDEVELOPED RESERVES

The remaining undeveloped acreage in the Blanco Mesaverde pool under con-
sideration for tight gas lies in areas where expected recovdries will he lesgs

than 500 MMCF per well,

The following figure 3 is a map showing Mobil's development of the Mesaverde
pool. There are 53 producing wells, 9 abandoned locations (each produced less
than 40 MMCF) and 23 undeveloped locations, 19 of which are infills. The
undeveloped locations lie on the fringe of a "sweet spot" identified by the

current producers.

The 9 abandoned locations on Mobil's property are in/the north, east and south
as shown on figure 3. Many of the remaining locations are offset by these
abandoned wells which were essentially dry holes. Developing near these
locations presents a high risk situation since the formation is known to be of

poor quality.

The following figure 4 is a contour map of the cumulative prodvuction from the
original Mesaverde wells completed in the 1950's. The area between the O and 500
contour lines is colored in blue. Of the 23 undeveloped locations shown on gﬁis
map, 17 fall below the 500 MMCF contour line. Even though the other 6 remaining
locations are above this line, it should be noted as shown on figure 4 that the
four infill wells drilled in 1977 and the Jicarilla E-24 infill well drilled in
1978 are also above the 560 MMCF contour line. These five wells have estimated

ultimate recoveries ranging from a maximum of 517 MMCF down to 100 MMCF.

16
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In the previous discussions concerning infill drilling, the four wells drilled
in 1977 had average cumulatives of 257 MMCF and average estimated recoveries of
377 MMCF. Economlcally, the overall 1977 program is expected to be less than

marginal. The 1978 infill wells are obvious losses.

Considering the risks of developing locations offsetting dry holes, developing
in areas of low recovery and the results of past drilling activity, the best
remaining locations are expected to yield 500 MMCF with the majority of the

locations recovering less.

17
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- MOBIL PRODUCING TEXAS & NEW MEXICO INC.
' BLANCO MESAVERDE FIELD v
: ‘ ECONOMIC EVALUATION FOR CURRENT INFILL LOCATIONS
¢
Fa = Mobil's evaluation of drilling and completing the best of the remaining !
: }
fa locations in the Blanco Mesaverde field, expecting to recover 500 MMCF of
)
i gas, is as follows:
%é Investment M$ 732
= Net Cash Recovery M$ 439
o Rate of Return 4 16
'15 Profit/Investment Ratio $/8 0.60 -
Fayout Yrs. 4.1
™
- The iow rate of return, the low profit/investment ratio and the long payout
i
= makes the continued development of this area unprofitable with the NGPA
i section 103 gas prices. The majority of the remaining locations are
expected to yield even less. Under these conditions, continued development
o would cease. Table &4 gives the basis for the above economics.
= In December 1978 Mobil began receiving the NGPA section 103 gas prices for
T@ wells spudded after April 19, 1977. Since December 1778 the section 103 gas
=
price in this area has increased by 35% whereas drilling costs have
ﬁj increased by 82%. Below is a tabulation showing the gas prices and drilling
- cost from 1978 to December 1981.
e
a
.
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Year December - Section 103 Drilling Cost
Gas Price - $/MMBTU M$

1978 1.97 402 (Jic. E-24)
1979 2.14 -
1980 2.35 -

1981 2.55 732

Mobil's production from the Mesaverde formation will not be affected by gas B

decontrols in 1985. This disproportionate increase between gas prices and

drilling cost is expected to continue and will further diminish the

economics for developing the remaining locations.

The following figures 5 and 6 are curves showing the economics for drilling
4 a Mesaverde well. The curves shown in black were submitted along with the
engineering and geologic justification and were based on drilling a well in
L . early 1981. These curves were unescalated, constant price economics, and

3 were inadvertently unadjusted for BTU content of the gas.

.

eeama ARy AR

Mobil started infill drilling again in December of 1981, almost one year

later from what the curves in black represents. The red curves on figure 5

and 6 represents escalated economics, - -i*h F.U adjusted gas prices for !

drilling beginning in December 1981 and early 1982. The above economics are
obtained from the red curves. Table &4 is the basis for the all points on the

red cnrves.

A




22
Vo TABLE &

-

; MOBIL PRODUCING TEXAS AND NEW MEVICO INC.
BLANCO MESAVERDE FIELD

7 @ ECONOMIC EVALUATION DATA
.

Drilling and Completion Cost (1982 value) $ 732,000
(Includes $40M for a 100,000# water-sand frac.)
Operating Cost (1982 value) $/year 3,500 :
Workover Cost through life of well ‘ $ 50,000 ;
Royalty Interest Z 12,8 :
Gas Prices (1982 values) $ /MMBTU 2.66 ‘

‘ $ /MCF 3.19 ~
Gas Calorific Value BTU/SCF 1200
Rate of Escalation - Gas Prices % 7.0

Expenses A 9.0
State and LocallTax Rate % “7.8
Indian Severance Tax Rate $ /MCF .05
Minimum Production Rate " MCFPD 5
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BLANCO MESAVERDE 23
~— ECONOMIC ANALYSIS
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MOBIL PRODUCING TEXAS & NEW MEXICO INC.
) BLANCO MESAVERDE FIELD
JICARILLA D LEASE DRILL DEEPER PROSPECTS

On the Jicarilla D lease in the Blanco Mesaverde field, there are eight
undeveloped infill spacing units under consideration for tight gas. Six of
these units currently have wells on them drilled to the base of the Pictured

Cliffs formation. Figure 7 shows these six locations.

The possibility of drilling deeper to the Mesaverde formation in these
wellbores is not economiéally feasible. Table 5 is a wellbore summary of
the six wells. In each well 3 1/2'" casing or smaller was used. It has been
Mobil's experience in the past that drilling the additional 2700' required
to reach the Mesaverde formation through this casing would cost the same or

more as drilling a new well.
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TABLE 5
™
A
—_ MOBIL PRODUCING TEXAS AND NEW MEXICO INC
{ BLANCO MESAVERDE FIELD
A JICARILLA D LEASE
. ) GAVILAN PICTURED CLIFFS
L B WELLBORE SUMMARY
b
' Completion Depth
- Well # Completion Date T.D. Casing Strings
-y ; ‘ ]
- 9 10/17/61 3878 7 5/8" to 336’ 3 2 7/8" to 3868'
_____ 10 12/08/68 3960 7 to 275’ ; 3 1/2" to 3953'
e L - |
1 11 12/14/68 3892 ™ to 260' ; 3 1/2" to 3891'
Lk -
B 12 11/26/68 4096 ™ to 265' ; 3 1/2" to 4090’
A :
- 13 04/27/69 3867 ™ to 263' ; 3 1/2" to 3866'
o
i
—_ i5 04/26/69 3892 ™ to 270' ; 3 1/2" to 3891

o end Lond
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BRUCE KING
GOVERNOR

LARRY KEHOE
SECRETARY

TR T L AN 2 R N P

STATE OF NEW MEXICO
ENERGY ano MINERALS DEPARTMENT

Ol CONSERVATION DIVISION

|

POST DFFICE BOX 2088
STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87501

June 24, 1982 (5051 827-2434

Mr. Joe Morris

Mobil Producing Texas & New Mexico, Inc.
Nine Greenway Plaza, Suite 2700 a
Houston, Texas 77046

Re: Case 7154
Dear Mr. Morris:
As per our telephone conversation of June 11, 1982, the
0il Conservation Division will request your application
for Tight Formation as granted by Order No. R-6678 be

returned by the Federal Energy Regulatory Commission to
the Division. :

However, before we contact FERC, I,wbuld like a letter
from you requesting the withdrawal.

Yours very truly,

JOE D. RAMEY
Director

JDR/fd -
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FEDERAL ENERGY REGULATORY COMMISSIO "o
WASHINGTON, D.C. 20426 - /
8 <

MAY 2 6 1982 : / 'NRE;&RE}'ERTO N840-A

Mr, Joe Ramey e
Department of Energy and Minerals
0Qil Conservation Division

P.O. Box 2088

Santa Fe, New Mexico 87501

In Re: Docket No., RM79-76
{(New Mexico - 5)
Tight Formation Recommendation
Mesaverde Formation .
New Mexico Case No./ 7154

Dear Mr. Ramey: -\"\//"‘/7 /,6

On July 30, 1981, the Cammission received the New Mexico 0il Conserva-
tion Division's (New Mexico) recammendation that the Mesaverde Formation in
portions of Rio Arriba County, New Mexico, be designated a tight formation
under section 271.703(c) of the Cammission's regulations.

Initial review showed the recammended area, contained within the Blanco
Mesaverde Gas Pool, is subject to New Mexico Order No. R-1670-T authorizing
infill drilling. Since the Mesawverde Formation had been substantially
developed before issuance of New Mexico's infill order and further develcop-
ment drilling was deemed economically feasible at the then available rates,
the Camission requested supplemental economic data to clearly demonstrate
that the incentive price established in section 271.703(a) was necessary to
provide reasonable incentives for further development of the recammended
area.

On March 18, 1982, we received supplemental economic data from New
Mexico in response to our letter of Hovember 18, 1981, This data showed a
projected investment of $732,000 per well for a typical Mesaverde gas well
drilled to 6,500 feet in the proposed area. On April 5, 1982, Mr. Michael
ILacy, of my staff telephoned Mr, H, R, Hartsfield of Mobil Producing Texas &
New Mexico Inc. (Mobil) to find out what specific costs were projected for
the drilling and completion estimate. The specific costs Mr. Lacy recorded
shewed $100,000 under the miscellaneous expenses, other equipment, and other
drilling cost categories. On April 20, 1982, Mr. Lacy requested by telephone
a written clarification of the estimated $100,000 miscellanecus expenses,
etc, On April 28, 1982, we received an explanation from Mobil also containing
a $30,000 reduction in total drilling and campletion cost estimate for a
Mesaverde gas well (see attachment)., Mobil stated the reduction is due to
increased rig availability which they believe enables them to negotiate a
day work cosi of $5;000 per day instead of the original estimate of $6,500,
Mobil's revised drllllng and completion costs estimate now totals $702,000
per Blanco Mesaverde gas well,

e ern T ettt e ke s e rok o im
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Mr. Joe Ramey -2 -

Average drilling and completion costs for 1980 for a Mesaverde well in
the San Juan Basin area are reported to be $355,719 per well for an average
depth of 6,497 feet. 1/ This figure is based on cost ard drilling data
canpiled from 454 gas wells drilled in westerm New Mexico in 1980, In addi-
tion, New Mexico has submitted well cost data in Docket No. RM79-76 New
Mexico-8 and New Mexico~9 Tight Gas recommendations, projecting current
drilling and campletion costs ranging fram $380,000 to $420,000 for wells
drilled and completed to about 7,000 feet in San Mnan Rasin area. These
gas wells, campleted in the Dakota Formation range 500 to 1,000 feet deeper
than Mobil's proposed Mesaverde gas wells. Since our current estimates of
drilling costs in the San Juan Basin area are about $300,000 less than Mobil's
projected well cost at comparable depths, please provide an explanation as

. to the large difference in costs.

The Cammission in Order No. 137-A stzted that, where substantial develcp-
ment by infill drilling had been econamic at existing prices, sufficient
economic data and supporting evidence must be presented to demonstrate that
the recammended area cannot be developed without receiving the incentive
price. Mobil's submission to you, while providing a detailed economic pro-
jection, is not supported by sufficient documentation of their estimated
costs for drilling and completing a Mesaverde gas well.

Accordingly, as authorized by section 271.703(c)(3){vii) of the Camnis-
sion's requlaticns, we request that the submittal be supplemented with all
available cost data on Mobil's late 1981 infill wells in the proposed area.
This submission should include receipts, invoices, check stubs, and any
other documentation which shows total expenses for drilling and comleting a
Mesaverde gas well in the proposed area,

Attached is a copy of Mobil's letter to Mr., Lacy dated April 27, 1982,
for inclusion in your files. If we can be of further assistance, please
call me at (202) 357-8585 or Victor Zabel at (202) 357-8616.

Very truly yours,
rd Kilchrist, Director
Division of NGPA Conpliance
Attachment

cc: Mr, H.,R., Hartsfield
Mobil Producing Texas & New Mexico Inc.
Nine Greenway Plaza, Suite 2700
Houston, Texas 77046

1/ The cost data are found in Table 31 of the 1980 Joint Association Survey
on Drilling Costs sponsored by the American Petroleum Institute, the
Indeperdent Petroleum Associations of America and the Mid-Continent
0il & Gas Association,
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NINE GREENWAY PLAZA--SUITE 2700 ;
HOUSTON, TEXAS 77046 i

April 27, 1982 .

United States of America . i
Federal Energy Regulatory Commission :
825 North Capitol Street

N.E. Washington D.C. 20426

- Attention: Mr. Mike Lacy
staff Geologist

R

»». Lacy:

P e T L X

Attached is an interoffice respoase to your inquiry concerning the drilling :
cost estimate for a Blanco Mesaverde well. If additiomal clarification is
needed, please let me know.

Sincerely,

y 7 P ’ ‘ - ‘

HRH/muw H.R. Hartsfield ; 3
Attachment Reservoir Engineer % ;
!
' ;
’ i
i |
| 1
, 1
| 1
- i
) 1

RECEIVED
APR 28 1982
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INTEROFFICE CORRESPONDENCE

DATE April 27, 1982
R.J. Boriskie ce L.W. Randerson

L 4

7.42 WELL COST ESTIMATE
BLANCO MESAVERDE FIELD
RIC ARRIBA COUNTY, NEW MEXICO

This letter is in response to the Federal Energy Regulatory Commission's

~raquaat for an explanation supporting Mobil's drilling cost estimate used in

,,,,, - -

the economic justification of our Blanco Mesaverde field tight gas appiicaiicu.
The following attachment is a breakdown of the drilling cost estimate and does
not include related lease equipment of $33M.

As of the end of 1981 the well cost estimate of $699M for a Mesaverde was
considered by Mobil Producing Texas and New Mexico Inc. (MPTM) to be the
amount that we must be prepared to spend when deciding to drill one of these
wells. Since the beginning of the year rig availability has increased leading
to one revision of the original estimate. Due to this increased rig avail-
ability MPTM feels that the day work cost of $6500 per day can be negotiated
to $5000 per day therefore reducing the overall drilling cost by $30M.
However, drilling related service company products have not decreased in
price. Services and items such as logging, mud, cement etc. will not change.

MPTM designs its well programs in accordance with industry accepted standards
and selects its rig contractors on a competitive basis among reputable
companies with above average crews. We do not expect to encounter any unique
problems in drilling the Blanco Mesaverde wells. However, in this area and
the adjacent areas, Mobil has encountered mechanical problems such as short
fishing jobs for drill pipe and repairing leaks in production casing before
testing and completing, that have caused drilling cost to vary by as much as
$126M. 1In addition, the formation being as tight as it is has necessitated
changing the treating procedures therefore pushing the cost upward.

Geographically, this area is not ideal. Additional care must be taken for the
protection of the Ponderosa Pine trees and Indian ruins. This area is
sensitive to archeological surveys and poor weather comnditions. Roads leading
to drill sites must be located and graded with care because of poor weather
conditions. Inevitably, operations are shut down during the spring when roads
are impassible due to mud caused by melting snow and rain. Drill sites are

also in rugged terrain and are at a distance from major cities handling oilfield

equipment and supplies,
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R.J. Boriskie -2 - April 27, 1982

P o On the attached well cost estimate, there are three headings which need
; further explanation,

i:é ; (1) oOther drilling cost - $40M

These charges are for moving in and moving off a E
compléiion vig and the completion rig day cost i
(+ $2200 per day)

?

(2) Miscellaneous - $40M

This cost includes the rig supervisors charges -
(+ $20M), and miscellaneous welding, wireline
and trailer rental ($20M). : ;

(3) Other equipment - $20M ' _v‘ ) : ’ j

This includes installation equipment (casing L
hargers, packers etc.) and crews as well as casing : .1
crews. ’ 1 .

Mobil Producing Texas and New Mexico Inc. feels that $702M ($699M - $30M
+ $33M related lease equipment) is a proper and reasonable drilling and 4
completion cost estimate for a Blanco Mesaverde well. %

Q. duche__

HRHartsfield/mm J.W. Tucker
Attachment E Drilling Engineering Manager
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. ' SUPP‘ORTING- DATA - EXPLORATION & PRODUCING St
. to o WELL COST ESTIMATE
: . A.F.2. HO.
(i = Used Equipment
p
OBJECTIVE QUAD. NO. PROVINCE ‘ - LEASE
Do, [Xoas [Jsorm Rio Arriba County, NM Jicar{lla
A.A.P.G. CLASSIFICATION OR RIMARKS
i CEVELOPMENT EXPLORATION FIELD !
: 1o 6500 " ROM ro Blanco Mesa Verde
{ i -
t -
PROPOSED SPUD DATE 3,1/82 - TIME SPUD TO COMPLETION __. 3_5_DA.YS -
7 -
k . i ORIGINAL SUPPLEMENT REVISED
3 M$ ESTIMATE NO. TOTAL
FOOTAGE COST Hi & M0 KI ] 40
0 2 DAY WORK COST 20 days @ $6500/day 130
2 |oTHER ORILLING cO8T . &40
x
o ;
] TOTAL DRILLING 210 !
02 LOCATION AND ROADS : 20 2
0w MARINE PLATFORMS . J i
M| = CORING EQUIPMENT AND SERVICES -
8 - :
o z . LOGGING AND TESTING 50.
% | & FUEL . 35
o7 ‘| WATER '7 10
es ) MUD AND CHEMICALS 20
99 H & | CEMENT AND CEMENTING SERVICES - 40
12 | v I | TRUCKING AND WATER YRANSPORTATION 10
4 5 © | PERFORATING, ACIDIZING AND FRAC. ‘65 s
15 | e1ts 20 .
é EQUIPMENT RENTAL 25 <
MISCELLANEOUS 40
TOTAL OTHER 335
TOTAL WELL COST ~ INTANGIBLE 545
onmag. - ~suee,
° 350 or 8-5/8 . 6 ‘
z 6500 or 5-1/2 . 58 ‘
< or »
w [y
:.: orF . 4
$ e or . ;
hd o 6000 or 2-3/8 - 30 ,
¢ z orF L . i
[ g or - i '
x = !
g _ i or . - ;
& [casinG HEAD 10 f
z CHRISTMAS TREE AND CONNECTIONS 30 :
< LOTHER EQUIPMENY ] 20
-l
= TOTAL WELL EQUIPHENT - TANGIBLE 154
SUB.-TOTAL WELL COST 699
LESS: CONTRIBUTIONS (CR)
SALVABLE EQUIPMENT (CR) (NON-BUDGET) Tax
1. TOTAL WELL COST - GROSS 699
'ij 12981 3. 1ovar werscost - wosiL (APPROVAL COST)
REV DPK 12714781 kdb
3. TOTAL SUDGET COST = MOBIL .
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April 27, 1982

Mr. Richard L. Stamets
Technical Support Chief
New Mexico 0il Conservation Division

P. 0. Box 2088 Fane
Santa Fe, New Mexico 87501' A &

7.01

MOBIL PRODUCING TX & NM INC.

INTEROFFICE WELL COST ESTIMATE

BLANCO MESAVERDE POOL

TIGHT GAS FORMATION APPLICATION (CASE NO. 7154)
RIO ARRIBA COUNTY, NEW MEXICO

Dear Sir:

Attached is the captioned well cost estimate, This cost estimate was developed due
to a direct tPlephone inquiry to our Engineering staff by the Federal Energy
Regulatory Commission. As per our telephone conversation of this afternoon, we
have transmitted the attached data to FERC for their use in the Tight Gas
Application.

Yours very truly,.

ﬁj,;lj A « //idfﬂr“*v4f:i1

HFWeaver :mma J. A, Morris
Attachments, Regulatory Engineering Supervisor

A e e i g A o e 2 .




SANTR fp UviSION

NINE GREENWAY PLAZA—SUITE 2700
HOUSTON, TEXAS 77046

April 27, 1982

Federal Energy Regulatory Commission
825 North Capitol Street
N.E. Washington D.C. 20426

Mr. Mike Lacy:

Attached is an interoffice response to your inquiry concerning the drilling
cost estimate for a Blanco Mesaverde well. If additional clarification is
needed, please let me know.

24 é,/a,szz./

HRH/mm H.R. Kartsfield
Attachment Reservoir Engineer




CO-213 8 (6-75)

T0

INTEROFFICE CORRESPONDENCE

DATE April 27, 1982

R.J. Boriskie ce L.W. Randerson

7.42 WELL COST ESTIMATE
BLANCO MESAVERDE FIELD
RIO ARRIBA COUNTY, NEW MEXICO

This letter is in response to the Federal Energy Regulatory Commission's
request for an explanation supporting Mobil's drilling cost estimate used in
the economic Justlfxcatlon of our Blanco Mesaverde field tight gas application.
The following attachment is a breakdown of the drilling cost estlmate and does
not include related lease equipment of $33M.

As of the end of 1981 the well cost estimate of $699M for a Mesaverde was
considered by Mobil Producing Texas and New Mexico Inc. (MPTM) to be the
amount that we must be prepared to spend when deciding to drill ome of these
wells., Since the beginning of the year rig availability has increased leading
to one revision of the original estimate. Due to this increased rig avail-
ability MPTM feels that the day work cost of $6500 per day can be negotiated
to $5000 per day therefore reducing the overall driliing cost by $30M.
However, drilling related service company products have not decreased in
price. Services and items such as logging, mud, cement etc. will not change.

MPTM designs its well programs in accordance with industry accepted standards
and selects its rig contractors on a competitive basis among reputable
companies with above average crews. We do not expect to encounter any unique
problems in drilling the Blanco Mesaverde wells. However, im this area and
the adjacent areas, Mobil has encountered mechanical problems such as short
fishing jobs for drill pipe and repairing leaks in production casing before
testing and completing, that have caused drilling cost to vary by as much as
$126M. 1In addition, the formation being as tight as it is has necessitated
changing the treating procedures thereforz pushing the cost upward.

Geographically, this area is not ideal., Additional care must be taken for the
protection of the Ponderosa Pine trees and Indian ruins. This area is
sensitive to archeological surveys and poor weather conditions. Roads leading
to drill sites must be located and graded with care because of poor weather
conditions. Inevitably, operations are shut down during the spring when roads
are impassible due to mud caused by melting snow and rain, Drill sites are

also in rugged terrain and are at a distance from major cities handling oilfield

equipment and supplies.




R.J. Boriskie -2 - April 27, 1982
On the attached well cost estimate, there are three headings which need
further explanation. :
o ? (1) Other drilling cost - $40M
These charges are for moving in and moving off a
completion rig and the completion rig day cost
(+ $2200 per day)
(2) Miscellaneous - $40M
This cost includes the rig supervisors charges

(+ $20M), and miscellaneous welding, wireline
and trailer rental ($20M).

(3) Other equipment ~ $20M

This includes installation equipment (casing
hangers, packers etc.) and crews as well as casing
crews,

Mobil Producing Texas and New Mexico Inc. feels that $702M ($699M - $30M
+ $33M related lease equipment) is a proper and reasonable drilling and
completion cost estimate for a Blanco Mesaverde well,

)10, Lk

HRHartsfield/mm J.W. Tucker
Attachment Drilling Engineering Manager
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S ' - SUPPORTING DATA ~ EXPLORATION & PRODUCING —ms
. . WELL COST ESTIMATE '
. : A.F.E.NO,
U « Used Equipment
OBJECTIVE QUAD. NO. PROVINCE LEASE "
[Jonn [Xeas [Jeotn Rio Arriba County, NM Jicarille
A.A.P.G. CLASSIFICATION OR REMARKS
DEVELOPMENT EXPLORATION FIELD
to 6500 FROM 10 Blanco Mesa Verde I
Y H —
PROPOSED $PUD DATE . 3/1/82 TIME SPUD TO COMPLETION 39 _pavs
E ORIGINAL SUPPLEMERT REVISED
) E Hs ESTIMATE NOW e TOTAL ‘
. |roorace cesy . MI & MO RT 40 ' i
() "% | DAY wOmk cOsT 20 days € $6500/day i3C :
2 lotHer oriLiing cost 40 | .
E »
c ; ,
“TOTAL DRILLING 210 -
02 LOCATION AND ROADS C 20
B ¥
[ ] . MARINE PLATFORMS - .
M| = CORING EQUIPMENT AND SERVICES - - )
8 =
o | = . LOGGING AND TESTING 50 !
6 | & FUEL 35 i
4 "I' WATER 10
o | . MUD AND CHEMICALS 20
09 | 81 & [cement anp cemEnTING SERVICES 40 ;
2 |- Y X | TRUCKING AND WATER TRANSPORTATION 10 .
o " ;
LTI © | PERFORATING, ACIDIZING AND FRAC. 65 o
= 8ITs 20 :
EQUIPMENT RENTAL 25 ,
MISCELLANEOCUS 40 X :
TOTAL OTHER 335 :
TOTAL WELL COST - INTANGIBLE 545 '
oRIG. - ~suee. ;
° 350 or 8-5/8 . 6
z 6500 ofr S5-1/2 . 58 7
< : or . j :
w [} .
2 : or . “
g or . : L
e 6020 or 2-3/8 - 30 :
1 g \ OoF . .
3 :
-1 =5 or . ;
x| F - ,
% _ R or L . .
& | CASING HEAD 10 ‘
§ CHRISTMAS TREE AND CONNECTIONS 30
_ | OTHER EQUIPMENT . 20
z .
- = TOTAL WELL EQUIPMENT - TANGIBLE 154
SUB-TOTAL WELL COST 699
LESS: CONTRIBUTIONS (CR)
SALVABLE EQUIPMENT {CR) (NON.-BUDGET) Tax
: 1. TOTAL WELL COST - GROSS 699
3
QW 131161 2. TOTAL WELL €OST = KOBIL (APPROVAL £0ST)
REV DPK 12714781 kdb
3. YOTAL BUDGET COSYT - HOBIL -
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Mobil Producing Texas and New Mexico submits an application to
designate the Blanco Mesa Verde Pool as a tight formation
underlying following tracts:

T27N R3W: Sections 11, 12, 13, 14, S/2 of 15, 22,
23, 24, 25, 26, 27, 35, 36

T26N R3¥W: Sections 1, 2, 11, 12, 13, 14, 23, 24

T26N R2W: Lot 4 Sec 7, NE/4 and S/2 Sec 8, Sec 17,
Sec 18, Lots 1,2,3 Sec 19

A1l of these tracts are in Rio Arriba‘County, New Mexico.

It is believed that the Blanco Mesa Verde Pool in the above
area exhibits the characteristics of a tight formation as
identified in FERC Order No. 99. The guidelines indicated
that (1) the average insitu permeability should be less than
0.1 millidarcy, (2) the pre-stimulation production rate to
atmosphere of formations whose tops are between 5500' - 6000'
may not exceed 188 MCF/D, and (3) the pre- stimulation oil
rate should not exceed 5 BOPD.

Geologic Description:

The Geology of the Mesa Verde Group in T26N and T27N, R3W

The Mesa Verde Group lies between two thick formations of

shale, the overlying Lewis shale and the underlying Mancos
shale. This group is dividid into three formations; the

Cliff House, Menefee, and Point Lookout.

The Cliff House sandstone is about 100 ft thick in the west
side of T26N, R3W; 40 ft thick in the middle, 60 ft thick in
the east and becomes thin in T26N, R2W. The porosity of the
Cliff House gf.ndstone usually decreases as the sandstone
becomes thinner (See Cross section A-C).

The Menefee shale contains isome thin sandstone layers.
The formation is not an important reservoir unit although
some wells are also perforated for natural gas production.

The Point Lookout is the main reservoir of the Mesa Verde
Group. The porous sandstone in the upper part of the formation
is about 100 fi thick in the west side of T26N,; RAIW, 40 ft in
the middle, and 55 ft in the east, and becomes thinner in

T26N, R2W. The porosity of the Point Lookout sandstone usually

decreases as the sandstone becomes thinner.

In general, the sandstones of the Mesa Verde Group form a
narrow strip of reservoir about 2 miles wide and 9 miles long
in a north-south direction in 726N, R3W and T27N, R3W.
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History:

The Blanco Mesa Verde Pool in the subject area was developed
in the late 1950s on 320 acre proration units. A few wells
were tested before stimulation, but were found to produce at
non commercial rates. Subsequent wells were stimulated by
fracturing without prior production rate testing. As a result

of this policy, pre-frac data is sparse and pre-frac conditions
must be inferred from post frac data.

An infill drilling program was initiated in the mid 1970s as

the rules were amended to allow for a second well on a proration
unit. The drilling program met with moderate success, but
several units on the eastern edge were economically unfeasible
due to insufficient reserves and have remained undeveloped.

Mobil Producing Texas and New Mexico Inc. has received inquiries
pertaining to the future development of undeveloped units.

As a prudent operator we are willing to comply with the requests
provided that price relief can be obtained. The following
discussion will attempt to prove that the Blanco Mesa Verde

Pool underlying the aforementioned acreage is characteristic

of a tight formation and gas sold from future wells should be
subject to tight gas pricing.

Discussion:

Exhibit 1 points out that the aforementioned acreage (+ 13,920
acres) comprises the bulk of a separate sand body in the
Blanco Mesa Verde Pool that produces independently of the

main pool. The acreage is located on the eastern fringe of
the main pool and is surrounded by dry holes in the Mesa

Verde formation. Therefore data submitted from wells in the

subject acreage is valid for this area only and may not be
representative of the main Blanco Mesa Verde Pool.

Exhibit 2 is a cumulative gas production map. High recoveries
have come from a "sweet spot' located in center of the acreage.
Recoveries decrease outward in all directions. Undeveloped
acreage lies in areas where expected recoveries will be less
than 500 MMCF per well. At present gas prices, reserves of
this magnitude are unprofitable.

Exhibit 3 is a table of after frac permeabilities calculated
from bottom hole pressure buildups run in 1975 and 1976. The
calculated permeabilities for 11 wells were averaged and the
resultant permeability was 0.146 millidarcy. It should be
noted that the buildups were run after fracturing, and the

v ;
values would bc lower had the buildups been run before fracturing

Exhibits 4 and 5 summarize the cohputations involved in calculating

formation permeability based on a bottom hole pressure buildup.
The calculations are a standard in the industry to obtain
accurate formation permeability.
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Exhibit 5A utilizes a method for determining pre frac permeability
if the fracture length is known. In the case of Jicarilla

'H' #2A, employing a 1,000' fracture in a 160 acre drainage

area reveals that the prefrac permeability was 28% of the

post frac permeability or 0.07 md.

Exhibit 6 is a summary of permeability analyses of whole

cores from these wells. This type of analysis results in
apparent permeabilities that are greater than actual due to

a reduction in overburden pressure. In the case of the Mesa
Verde, compaction can result in a reduction in permeability
(see chart in Exhibit). The permeability of the core in one
well averaged 0.032 md. The other well was cored in only

one out of three sections and averaged 0.216 md. This value
would have -been lower had all sections been cored and analyzed.
Another well averaged 0.18 md permeability. However, this

well had fewer samples taken, and these were obtained from

the better quality portions of the core. This type of spot
sampling does not take into account that all of the interval
contributes (both good and poor quality) and the actual
average permeability is less than what is measured. Therefore
this type of analysis is basically qualitative rather than

" quantitative.

From the date presented in Exhibits 3, 4, 5, 5A, and 6, it
can be inferred that the average insitu permeability of the

" Mesa Verde formation is less than 0.1 md.

Exhibit 7 tabulates all the known prefrac flow rates in the
area. Prefrac testing is usually not performed since it is
a known fact that the wells will need stimulation. Natural
flow rate tests to atmosphere were run on 15 wells. The
average rate of thirteen flow rates was 150 MCFPD.

Two rates (11,960 MCFPD and 2083 MCFPD) were not averaged in
since they were not representative of the field. It is
believed that the 11,960 MCFPD rate came from fractures in
the immediate vicinity of the wellbore and not from the
formation itself. This is substantiated in that the production
rate dropped to 3221 MCFPD after fracturing and the well has
only produced 900 MMCF after 22 years. (average = 112 MCFPD)
The other rate came from the best well in the field (4.6 BCF
recovery) which is in the small 'sweet spot" area. This

well is an anomaly and is not representative of the area as
a whole.

From the data presented in Exhibit 7, it is evident that the
average nre stimulation flow rate to atmosphere is less than
188 MCFPD, which is the maximum acceptable rate for a formation
5500' - 6000'deep.
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Exhibit 9 shows the average condensate production rate from
all wells in the subject area. Total condensate production
from each individual well was divided by each well's total
producing life to arrive at an average rate. It is evident
that, except for the "sweet spot', production has averaged
less than 5 BCPD for the entlire area. It should be pointed
out that the fluid is condensate and not oil. Based on
fluid analysis and production tests, it is believed that the
condensate is not in a fluid state in the reservoir, but
becomes so at surface conditions.

MPTM's present policy is to set 300' of surface casing with
cement circulated behind pipe and also to circulate cement
behind the production casing also. This casing program
should provide adequate protection of fresh water acquifers,
as it meets and exceeds requirements as defined in NMOCD
Blanco Mesa Verde Pool Rules 26, 27, and 28 (See Below).

RULE 26. Surface Pipe. The surface pipe shall be set to
a minimum depth of 100 feet, and where shallow potable water-
bearing beds are present, the surface pipe shall be se{ to such
shallow potable water-bearing beds and 3 sufficient amount of
cement shall be used to circulate the cement behind the pipe
to the bottom of the cellar. This surface casing shall stand
cemented for at least 24 hours before drilling plug or initiating
tests. The surface casing shall be tested after drilling plug
by bailing the hole dry. The hole shall remain dry for one
hour to constitute satisfactory proof of a water shut-off. In
lieu of the foregoing test, the cement job shall be tested by
building uwp a pressure of 1000 psi, closing the valves, and
allowing to stand thirty minutes. !
drop more than 100 pounds during that period, the test shall be !
considéred satisfactory. This test shall be made both before '
and after drilling the plug. The Commission shall be notified at
least 24 hours prior to the conducting of any test.

RULE 27. Production String. The production string shall
. be set on top of the Cliff House Sand with a2 minimum of 100
sacks of cement and shall stand cemented not less than 36
hours before testing the casing. This test shall be made by
building up s pressure of 1000 psi, closing the valves, and allow-
ing to stand thirty minutes. 1f the pressure does not drop
more than 100 pounds during that period, the test shall be con-
sidered satisfactory.

RULE 28. All cementing shall be done by the pump-and-plug
method. Bailing tests may be used on all casing and cement
tests, and drill stem tests may be used on cement tests in
lieu of pressure tests. In making bailing lest, the well shall
be bailed dry and remain approximately dry for thirty minutes.

. 1f any string of casing fails while being tested by pressure or by .
hailing tests herein reauired, it shill be recemented and
retested or an additiona) string of casing should be run and
cemented. If an additional string is used, the same test shall
be made as outlined for the original string In submitting
Form C-101, ‘'Notice of Intention to Drill,” the number of
sacksd of ceinent to be used on each string of casing shall be
stated.

If the pressure does not '




Jicarilla 'G' #2 1.7 174 - .010
!
L Jicarilla 'G' #3 22.2 115 .193 g

Jicarilla 'H' #2 19.9 104 .191 E

il |

,
[

Jicavilla 'H' #4 0.945 111 . .0085 §

Jicarilla 'H' #7 19.5 84 .232 !

3

Cheney Federal #1 75.9 162 .469 ?

-y

£

Cheney Federal #3 - 2.44 16 .153

£

TOTAL 179.1 1222 1.60

£

Avg. k = 179.1 md ft _ 0.146 md = 1.60 md
1222 ft 11 samples

* Kk = permeability

h = contributing formation interval

g EXHIBIT 3

- POST FRAC PERMEABILITIES
: e CALCULATED FROM BOTTOM HOLE PRESSURE BUILDUPS
' . BLANCO MESA VERDE FIELD ‘
o — .
- _ {% Lease and Well No.  kh* (md ft) h (ft) k (md)

‘ e Jicarilla 'E' #2 3.76 141 .027

- Jicarilla 'F' #3 2.49 119 .021
e L Jicarilla 'F' #7 5.9 45 .13

3 e Jicarilla 'G' #1 24.4 151 .162

i
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~ EXHIBIT 4
P JICARILLA G NO. 1-A
? BLANCO MESA VERDE
: -
3 CHRONOLOGICAL PRESSURE AND PRODUCTION DATA
g y ™
b at (hrs) t + 4t BHP
2N at
| 7 Flowing | 490
. .25 1045 530
.5 52 541
7 .75 349 550
N 1 262 561
- 2 131.5 594
_ 3 88 612
! 4 66.2 630
= 5 53.2 644
6 44.5 655
I 7 38.3 664
. 8 33.6 673
10 27.1 689
g - 12 22.8 705
: 14 19.6 719
- 16 17.3 732
— 18 15.5 744
B 20 14.0 755
e 22 17.9 764
24 11.9 773
E] 28 10.3 792
‘ 32 9.2 812
36 8.3 828
‘ 40 7.5 844
z} 44 -86:8 860
48 6.4 871
- 54 5.8 889
L; 50 5.4 305
66 5.0 921
72 4.6 935
= 78 4.3 948
i 84 4.1 960
90 3.9 971
o 96 3.7 985
= 102 3.6 996
‘108 3.4 1007
= 114 3.3 1016
B 120 3.2 1026
126 3.1 1035
- 1392 2.0 1044
g% 140 2.9 i055
- 150 2.7 1069
160 2.6 1080
164 2.59 1085
- 165 2.58 1087
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EXHIBIT 4 (continued)
- POST FRAC BOTTOM HOLE PRESSURE BUILDUP ANALYSIS

JICARILLA 'G' #1-A

Production Rate prior to shut-in (Q) = 1000 MCF/D
Time of production prior to shut-in (t) = 261 hours
_ Net feet of contributing formation (h) = 146 feet
.o ) Formation porosity (¢) = 14%

3 Formation water saturation (Sw) = 34%

- Bottom hole flowing pressure (Pwf) = 490 psia

- Gas specific gravity = .688

' Formation temperature = 1420F = 602CR

Find: Permeability (k) = millidarcies

710 psi/ |

From plot of BHP vs. t + & t . slope of straight line (m)
. 1 _ cycle

- Average pressure = Bi_%_gﬂi = 1380 ; 490 - 935 psia
|

~ @ 935 psia and 142°0F : !
i gas deviation factor () = .8957 !
gas viscosity g/‘) = 0.01372 centipoise

| gas formation volume factor (Bg) = .C2829 8% cu ft/gcF
d p

(.02829)(.8957)(602) cu ft/gcF
935

.0163 cu ft/gcr

223 &2
!

Converting: .0163 cu ft/scr x 1000 SCF/mor x 1 BBL = 2.91 reservoir
5.61 cu ft bbls/McF

kh = 162.6 x rate x viscosity x formation volume factor

{1 slope of straight line of buildup plot
;”’ kh = _162.6 x Q X = 162.6 x 1000 x 0.01372 x 2.91 = 9.14 md ft
3o m 710 ‘
1 k = 9.14 md - ft _- 063 md
146 feet
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| EXHIBIT 5
R JICARILLA H-2 NO. A
BLANCO MESA VERDE
CHRONOLOGICAL PRESSURE AND PRODUCTION DATA
at (hrs) t + At BHP .
at e
) Flowing 680
= .25 1369 762
N .5 685 800
.75 457 832
e 1.0 343 860
‘ 1.5 229 894 L
2 172 932 E
— 3 115 964 o o
‘ 4 86.5 989 ; :
J 6 58 1030 !
‘ 8 44 : 1060
o 10 . 35 ' -1080
o 12 - 80 1101 i
16 22 1132 gy
20 ’ 18 1157
; 24 15.2 1178
~ 28 13.2 1194
32 11.7 1210
7 36 10.5 1223
‘ 40 9.6 1237
44 8.8 1246
~ 48 8.1 1255
o 54 7.3 1269
60 6.7 1283 ;
™ 70 5.9 1298 ! £
% 80 5.3 1312
- .90 4.8 1326
100 4.4 1337
] 110 4.1 1348
’ 120 3.8 1358
130 . 3.6 1364
7 140 3.4 1371
= 150 3.3 1378
160 3.1 1385
g 165 3.07 1388
ATy
=
4
]
B
“
i

P ——
—_—
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" EXHIBIT &

POST FRAC BOTTOM HOLE PRESSURE BUILDUP ANALYSIS
" JICARILLA 'H' #2-A

Q = 1700 MCF PD Sw = 34%

t = 342 hrs Pwf = 680 psia
_____ h = 122 ft Gas gravity = .688
- ¢ = 14% - T =" 1420F = 60z *%
) from BHP vs t +O8 t m = 300 psi/cycle

;
i t

! Average Pressure (P) = P* + Pwf _ 1530 + 680 - 1105 psia

2 2
@ 1105 psia and 142°F : g = 0.8814
b /b= 0.01410 CP-
. Bg = 2.469 reservoir bbl/MCF

kh = 162.6 x Q x4« x Bg - 162.6 x 1700 x 0.01410 x 2.469

l

m 300 *

o ;
= 32 md-ft "

™ ; b2 £
L k = 32 md-ft - 0,262 md i -
122 ft “

]
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EXHIBIT 5A

CALCULATION OF PRE FRAC PERMEABILITY
JICARILLA 'H' #2A

1.0

R 2 o e ACTUAL RELATIONSHIP

== = = APPROXIMATION
08}

¥

06—

-~ kh {true)
kh (opparent)

o3}

02 | 1 |
0 0.2 04 06 0> 08 1.0

FRACTURE PENETRATION, X4 lxe

Fig. 10.25 Vertically fractured reservoir, pressure buildup
interpretation. {(After Russell and Truitt.™)

, From SPE Monograph Vol. 1
Pressure Buildup and Flow Tests in Wells p. 108

Given: .
Fracture length = 1000' (calculated from frac program)
Proration Unit = 160 acres
kh (apparent) = .262 md x 122 ft = 32 md. ft

Find kh_(true): » :
Xe = 1/5 length of a 160 acre square = 1/2 X 2640' = 1320°
Xf = fracture length = 1000°’
fracture penetration = Xf.. 1000’ . .76
Xe 1320

from above chart Kh (true) = .28
Kh apparent

Therefore Kh(true) = .28 x Kh apparent = .28 x 32 md ft = 8.96 md ft

K = 8.96 md ft - 0734 mg
122°
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EXHIBIT 5A
HYDRAVULIC PRACTIRING TREATHINT SCHEIULE . s
JICARILIA "1™ WPLE 0, BA - i
BLANCO MZSA VFADE FIFLD
—_BIO ARRIBA CORINTY, NPV MPRLCO 3
Tivld Wis Ird
Treating -Rass Tresting Fluld Yolume Prictton Reducing Agt Gelling Axt Agent Foeming Agent fond Date ®
Rate Tluld and Conc Cone Cconc Tyse Cone ok Cone Quent [ty 3
Porsatios (bble/ntn) Type Type (#/1000 galal (#/1000 gale) (071000 gals) (#/1000 gqls) Siss__ (0/gel) (Lbe) %
Lover Meda Verds
(5734°-5920"-166"0A-42 heles) bl 1% xcL 3,000 gele,Proped ”n.20 1.0 Kone [ M-Aq 1 Surf 2.0 None 0.0 0 ‘i
" - 10,000 gals.Yersegel Pad None 0.0 w-11 40 . - - b None [ X o H
- - 7,300 gele.Terosgel » " “ - = > - - 20-40 t.0 1500 ik
L] " 1,500 gals.Veraagel hd " - - ~ " hod - - 1.0 13,000 § .
- " 7,500 galo.Veraapel - - - " ~ ~ - - - )0 22,300 §
- - 22,300 pele.Versepel - - " " - - - - - 4.0 90,000 H
DROP 18 RCWBE
30 1% xcL 3,000 gels.Prepad n-20 3.0 Hone 0 M-Aq 0 Surf 2,6 Nons e.0 L]
b - 10,000 gals,.Yereagel Pod dome 0.0 w-11 0 " - » - Hone 0.0 [}
" " 7,50 gols.Versanst - - - - - - - = . 040 1.0 7,50
b " 7,300 gale Veresgol " - - - " - - " - 2.0 13,000
b ~ 7,500 gale.Vereagel - - " - - " - " - .0 22,500
- " 22,300 gate,Yernagel - " - - - - - - . 4.0 90,000
ni“lc Mg Yerds
(330475600 176°04-31 holes) 50 1% xct 3,300 gale,Prepsd m-20 J.0 None 0 M-Aq ¥ Swrt 2.0 Bone 0.0 0
- " 6,500 Yersagel Pad None 0.0 w-it 40 " hod " - Nona 0.0 ]
- - 5,000 Yersegel bt od - n " " bl - 20-80 1.0 3,000
e ® 5,000 gats.Versapetl - " - " " - - " - 1.0 10,000
- - 5.000 gals.Versanel - b " " - - » - - 3.0 13,000
- " 15,000 gele,Versagel - bl - " " hd - - " 4,0 0,000
ROP & ROMRS
so |3 88 19 3,500 gels,.Prepod m-20 1.0 Mone [} Ad-Aq 30 Surt 2.0 Tone 0.0 [}
- hd §,300 Vatsagel Pad None 0.0 w-11 &0 n " " - Yone 0.0 0
- d 3,000 g Yersagel - b - " b " " » 20-40 1.0 3,000
» - 3,000 gals.Versagel - " - d - - b ~ - 1.0 t0,200
- - 3,000 gals.Yerasgel " - b - ] - L Wi " 3.0 15,000
- - 13,000 gels,Vecoogel n L - bl .- - Lod ol - 4.0 60,000
30 11 kL 3,300 g 3.0 None 0 AM-Aq b Surt 2.0 Nose 0.0 0
" - 6,500 g v.0 w11 40 " " - " None 0.0 (]
- - 3,700 - - » . " ~ " " 20-40 1.0 $,000
- - 5,000 gale,Veresgel - " - " - " - - - 2,0 10,000
- " 3,000 gale.Vevoagel " - L4 " - " - " - 3.0 13,000
- - 15,000 gale.¥Yeroagel bl b " ~ - - b . " 4,0 £0,000
Upper Mane Yerde
€5394'-3080"-86'0A-27 holes) 30 1% kcr 10,000 gals.Preged mn-20 3.0 None o M-Aq 30 Surl 2.0 None 0.0 o
- " 20,000 gels.Versage! Pad None 0.0 we-11 &0 - " - " Mooe 0.0 ]
- < 15,000 gels.Versegel - " " - - - - - 20-40 o 13,000
" " 15,000 pals,Versagel - " d " " - » » - 2.0 30,000
- " 15,000 gale.Yeruegel bd " b " b o bl - - 3.0 45,000
o - 45,000 galp.Versagel lod . b " o L - - - 4,0 180,000
AD-Aq = Moaite Aque
Surl = Howeo Sude
) Jessteh/ ic
6130/16
!
{
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N O et e e = '
Lo ' EXHIBIT 5A \
b oo e o v O e S 4 R e e S S S - FRACRe S=10-76 .
- FRACPLAN 11 . \0
t .
4' \
- JOR TYPE - VERSAGEL FRACTURING PRDCESS " a
¥
s s o
; MORIL 011 Ch.s JICAPPA. MESR VERTE FORMATION N
- y % rCLe 20 | BS. RROMITE ADUR. & GALS. PFN-S ‘\
U INJECTIDN RATE = PRL/MIN 50,0 of
‘ HSSUMFT ERACTURE WEIGHY - FT 100.0 \ §
NET FORMATION THICKNESS - FT 40.0 : *N
- ELASTIC MOILLLS - PSI 0. ROE+0? \
= FOFMATINN PEFMERBILITY - MD ¢.10 o] 8
FOFMATICN FOPOSTTY 0. N% -U
. BHTF = PRI . 2s00. .0\ L
- FESEFVRI® PPESSUPE - PSI 1000, %
o RESERVDIR FLUIN VIS = ©F : n, 02
e = FUND | 0SS COEF, = FT/SRPTMIN 0.0010N
- - SPURT LDRS = Wil 7SEFT 0.
o TYPF NF 3L WE-11
U GFL CONCENTRATIDN 400N
: N-PRIME - 0.45N0
— F=FR1ME CRLOTY - L BF=SECeeN/TOFY 0. 100000
= MELL SPACTINR = RCPES 350,
L . PERINRGE PADNILS - FT 2000,
WEL LEDRF EADIUT - FT 0.400
[amMEaE FATID i 1.0
- TYPE & rDNC ND 1 PROF 20-40 SAND 5. 00 LE/GRL AVE
[ N
DESIGN PFON YDTHL PRD PEOEPED PPOFPER VIS  FPAC PRDP
- ND  INCEERSE vaL VoL FRAC LN FRAC HT  CPS  WIDTH 157 2NT
1 Ty M= EEL /1000 FT FT IN N ¥
b
. 1 3.7 T.X £0.0 15.% 2¢s. 10n.6 SR6,  0.614 22&1. 0.
m 2 4.0 7.% 70,0 18,6 es?.  1n0.0  Séd,  N.E3P 2TAT, 0.
. .
v a2 4.2 &9 an.n 21.8 e46, 1000 SEE. 0.661 291Z, 0.
Y © 1ece! = L3 &.9 gs.0 23.7 [o0© 00,0 59 0.674 31249, o.
ST a 4.4 £.9 Sh.0 P4.9  103%. 10n.C  é0f.  0.882 22%%, .
i 4.7 10.1  100.0 28.& 3117, 100l 618. 0,700 3591, 0.
= & m.c N1 110.6 1.5 1198, 106D €36, 0.717 392€. 0.
3 > s.2 i0.1  120.0 34,8 1278, 100.0 esz.  0.734 4258 0.
- & s.8 11,0 130,0 322 13%6 1NN 0 667, N.749 4585, 0.
:_l . e  £.011.0  140.0 41.7 1433, 100.0 €81, 0. 763 4917, o.
, 10 é.4 11.F  150.0 4S.1  1%0S. 1060 €94, 0,777 5244. a.
J‘?= /Y12 :
o /50, .
Al v S 8F | CRERTED HEO PELATIVE CAF HF 7H1 C-EFF
3 : LEHATH 40 (-
ooeee &l - Frepad. 7£5. 0. 224,680 415502, i.00  5.000097
: - 7 £57. ¢, 240,25 425140, 1,00 0, ANOOSS
:ﬁgerw/"ﬂ’*g'x/&h'. 9434, n, 44,79  43IRIS%, 1,080 0, 00008
S s 1033, 0. 248,92 430220, 1.00 0, 0060052 °
wicearl/ '%"5ﬂ’ / 1317, oo 255,50 43851, 1.0¢  0,0000EE
T ) L,y el 1198, 0. gEe, 85 ASEUTT. 1.00 0, BODOSS ..
: 1275, 0. 52,97  ASSIT4, f.00 G, AN0O0S] .
E ano ’é,:’/-}é“)-?(/ 12546, a. Zr1, 8% 472050, 1,006 0, 00000 éﬂ :
S ML) =l 1435, n. 264,55  48T149, 1,00 0. 00007¢ /- :]
S een Ly, Verevocl 1505, f, Ze7. 08 APEEEZ. 1.00 0. 00003 v _-
’4"\5‘(-:3,,_,, T \&\ /g
1 {ECe Zajelerzage] ]
wd o Gl Son FSE), 000 Lbs Szl TO7Z/ AN
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MOBIL OiL CORPORATION

WELL COST STATEMEN(
STYATK COUNYY OR PARISH ¥IRLD WKO, INT.
~ NEW MEXICO Flu AKRIEA ELANCO (MESA VEKDE) ¢e
+ | nxoton | amxa ' LEASK : ) WELL NO,
i MOUSTON 356 JICAK[ILLA M 75626-00 2-A
OATE COMMENCEKD | DAYE C;M'LKT‘D TOTAL OEPTH | STYATUS AFEK NO. PRAEKPAREKD BY \
=~ [ 5-04~76 | 7=12-T6 | 6100 [AS p241 PALLAS ACCOUNTING CENTER
{
1 COSTS /wWHOLE DOLLARS/
| . -ACTUAL ESTIMATED
1LR1LL1NG COSTS
FUOTAGE COST 57,102
—~ DAY WORK COST . 9,578
1 DOTMER DRILLING COST 19,352
: TCTAL ORILLING COSTS 56,032
_TWELL EXPENSES
27 "LOCATION AND ROADS 3,296
LOGGING AND TESTING 7,679
1 FUEL 97
N WATER 9;230
NUD AND CHEMICALS 364668
—  CEMENT AND CEMENTING SERVICES 20,181
| TRANSPUKTATION 3,603
PERFCRATING AND STIMULATION 162,672
.~ LQUIPMENT RENTAL 14297
! MISCELLANEQUS 69690 :
A TOTAL WELL EXPENSES 2518642 371,000 |
N TOTAL INTANGIELE COSTS 337,874 371,000
T WELL EQUIPMENT g
—  CASING 344655
; OTHER EQUIPHENT 69976—
- TOTAL YANGIBLE COSTS 274679
; TOTAL COSTS 3654553 371,600
. APPROXIMATE COST 70 MUBIL 1654553
!
E
!
]




. Jicarilla G-1 130 ' 4.10 md 0.032 md .026 md

—~ Jicarilla G-5 56 9.95 md 0.18 md .14 md

¥ only one out of three intervals was cored

400
100!

acteristic of
U}‘r:"\"ts-.‘ \I;rl.c

~

-

83388388
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o3 85388 8"

ey e

\
e,

o

Permeacbility ot pressure x
Permeabilify of zero overburden pressure

0 3,000 6000 8000 12,000 15000
Overburden pressure, psi

0 3000 6000 9000 12,000 15000
Overburden peessure, psi

Permeability ot pressyre
Permeobility of zero overburden pressure

: | |

X

5
[

7
/i
Vs
4

-]
©

o
C

/

%0

0 §,000 2000 3000 4000 5000
Overburden pressure, psi

(&)

F} ‘ Fi1o. 2-46. Changes in permeability with overburden vressure. (a) Curve A—Chalne

3 do; 3.96 millidarcys; B—Southern California coast, 40.9; C—San Joaquin Vailey,

-~ Calif, 450; D—Anizons, 438; E—Arizona, 632; F—San Joaquip Valley, Calif, 405;

| G—San Joaquin Valley, Calif., 55.5; H—Southern California coast, 3188. (b) A—basal

. Tuscaloosa, Miss,, 228 millidarcys, 15 per cent porosity; B—bazal Tuscaloosa, Miss,,

i 163, 24; C—Southern California coast, 335, 25; D—Los Angeles basin, Calif » 110, 22.
i (From Fatt and Davis®)

b
Permeability of pressure
Permeobility of zero overburden prassurs
s
=]

Lin ERIOAL o LAY, L
) gAgED ON CORE ANALYSIS
PERMEABILITY
| BLANCO MESA VERDE FIELD
; =
| | Reduced k {
due to
' ‘ No. of Summation of
‘ b Lease and Well No. Samples All k Values Average Kk compaction
S Jicarilla H-7 * 28 6.04 md 0.216 md .17 md
i

| From Petroleum Reservoir Engineering
- by AMYX, Bass & Whiting,
page 96

- 9 -
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Lo
s ~ NATURAL FIF(;(“BIRBAI';‘I\ES? (C. 1958)
BLANCO MESA VERDE FIELD
i
Lease and Well No. Rate (MCFPD)
Jicarilla 'D' #7 12
Jicarilla 'D* #8 69
Jicarilla 'F' #4 258
Jicarilla 'F' #5 7
Jicarilla 'F' #6 32 g
Jicarilla 'F' #7 44 %
Jicarilla 'G' #5 293 %
Jicarilla 'G' #7 7 %
Jicarilla 'G' #8 15 z
Jicarilla 'H' #7 325
Jicarilla 'H' #8 7
Cheney Federal #2 11
Featherstone Fed. #1 865

Average Rate = 1955 MCFPD Total = 150 MCFPD

13 wells
Jicarilla 'G' #6 2083 *
Jicarilla 'E' #5 11,6380 *

£

+ See discussion for explanation

- 10
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| . C.PORT OF MBORA}gH aRavysis n@smm : 7 Femxesr
. . Magnolia Petroleum Company . o
' Contalner No_ROR2 Annalysis No._ 12089 Lease Name dicarille "R wel No__ 3 MoV
r Contalner Prunm:ﬁg;”u_@lﬂ.____..__'n (Field) District Lea Sute..)“ MI
7 @-90 *F. (Lab) Operator___ Magnolis Petroleum Co.
P pate Sampled 52058 Fied “Blanco Mesaverda,,.... Kic Arribe
| I e B T S m;%%‘{:
Volume of Stream Barp’ Well Depth 5900’ s Pert 2390 o .
oo ™ Sample Boquested by_Ra Do Myars  submitied by__1oe X, Robinson _Analyud b}"*""‘ & Willbanks- ¢
] ‘i JFIELD TESTS AND OPERATING DATA: B
4 Pressures: Bottombole. '!‘ompoum Bouonhoh
f ,_g Bhotin : . o Flowing Waellhead 70 ott,
= i Shutin Tubing 2039 - Heater Inlet BODe
; . Flowing Tubing - 970 -~ Heater Outlet B8one
e Flowing Casing : : Primary Bep. Ges ?
: © " Primary Seperaver—.. ‘970 *  PrimarySep.on__ §0
Seccndary Separstor__ - 20 ' * Meter Run T0
Btock Tank Atm, S Btock Tank.. 22
: Atmospberic. 5
Cbokse Sises: Tubing _Bons Casing __BODS ‘e Heater. nODne
e P o oY 21—
- Primary Sep. OiL . Bep. Gas/Stock
Frimary Sep. Water 20 W /dny (eat) Sen. Gas/Btock Water. : '
- Btock Tark O 3.21 Wd)fday Sep. Gas/Sep. :
Stock Tank Water____BODS Overall Ges/Liquid
Potential Rates: GlL_W____Anonble Rates: Gas
Disposition Prodncﬁon Ges_Puc, WM _pipeline oL _tank thuck -
i Field Tests: Charcoal 30-32 : GPM Alr % Gas Gravity -
‘D o-az_ GPM  CO, % Oil Gravity e Foo
GPM HS_ . Gr/i00 pH Water :
— Gas Measureraent: u.ma__mnsa_!ﬁor Pressure Base 35.65 :
i Sample Method. _Ges displacement, - Liquid Outage : :
- REMARKS: - —— :
- — : _ |
LABORATORY REPOBT: Contest - Vapor  ENGLER: P 90__F. 70%_35L__°F. !
-] Component dol% = Vol % GPM Press. Sl % _11?___ 8% 537 :
~ Hydrogsn Sulfide S ing 126 - 0%
Carbon Dicxide : : ol T 209 250 1
B !:kitrom : L : : , T T 09 ATR EP _67h
B e e : .. 40%-398 . Ree._B6S «
Methane - - 1219 _hBh - et e . §0% B26 0 Res._ 9.5 %
M Pthsne oo 7.y A8 o U e PET %
0] Propame -t 20,09 . _T7.09 — Residoe Datsi ¢ *APIGravity @ 60°F
%kl I—Butase ., 398 8,32 _ ual.we.m RddleorPru:uro_____
0 —Botame . 8.9 77 . U CF/Ca)_-_10.115
o r} t—Pentans - 6,92 -__6.47  __ Gal/or_19.880 38/70 Equiv. - '
e petame Y 6450 6.01 . : - *APL__57u5_ Bumell: Alr_ %
. Hexanes () "° M £0,28 . - Cale VP _Bodb o COy %
D e— T : . Companion Bamrlm S

R e, B sMJ.m AT mie-—ﬁlsolg'a&._.___'
: e -‘;' . " “‘,-: VR " . Ror Re Zu Btomn./m e -
L St 11 ~

'—-‘ .

el AR, . N L
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Mobil Producing Texas & New Mexico Inc.

NINE GREENWAY PLAZA-SUITE 2700
March 27’ 1981 HOUSTON. TEXAS 77046

State of New Mexico Energy & Minerals Dept.
0il & Gas Division

P. 0. Box 2088

Santa Fe, New Mexico 87501

-

" Attention: Mr. Richard L. Stamets

Technical Support Chief

7.01 MOBIL PRODUCING TX. & N.M., INC.
HEARING DATA - APPLICATION FOR
TIGHT GAS FORMATION
BLANCO MESA VERDE POOL
RIO ARRIBA COUNTY, NEW MEXICO

«

\ N
Gentlemeny A
\ O$% “\%?\V\" ?‘
In response‘gbjﬁour request of March 25, 1981 to Hap Weaver, we attach the

following.

Three copies of the Subject Hearing Data together with a stamped and
addressed mailer to FERC.

A copy of the subject Hearing Data for your use.

Four prints of a section (Mesa Verde) type log of a typical well. The log is
marked Top MV, Base MV. Also shown on the log are the three zones The Ciiff
House, The Menefee and the Print Lookout which make up the Mesa Verde
Formation.

The average depth to the top of the Mesa Verde Formation is 5563'. This
average was based on depths of 25 wells in the llearing area.

The Hearing Data Folder contains Exhibit "B" the Economic Analysis you
requested.

I believe this is all the data you requested, if not or if additional data are

required please advise.
Youﬁs very truly,

HFWeaver/lee J. A. Morris
Regulatory Engineering Supervisor

Attachments

ce: Mr. Jim Sperling

AT S 4\ S
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Mobil Producing Texas & New Mexico lrp@ MR 10 ,9;}
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KOUSION, 1{ 17046

tMarch 5, 1981

State of New Mexico

‘Energy & Mineral Department
0il Conservation Division
P. 0. Box 2088

Santa Fe, New Mexico 87501

Attention: Mr. Richard L. Stamets
Technical Support Chief

7.01 MOBIL PRODUCING TX & N.M., INC.'S
APPLICATION FOR TIGHT GAS FORMATION
DESIGNATICN BLANCO MESA VERDE POOL RIO
ARRIBA CO., NEW MEXICO -DOCKET NO. 5-81
CASE NO. 7154
Dear Sir:

In response to your letter dated February 24, 1981, requesting supplementary
information concerning the economics of Blanco Mesa Verde wells completed after
January 1, 1978, we are providing the following information.

Y- 270 B P 26 0-3 &
Jicarilla 'E' #28 * 7 Jicarilia e gun =€ /7
.ng 22—
Initial cost (M$) 402 . J”‘ 7 357 5;u¢ lo 22-7 8
Est. Ultimate reserves (MMCF) 100 5P ﬂof 0 ADAL
Life (yrs.) 1M _ T 0
Est. Net cash recovery (M$) -90 i",ﬁboiqj -193 [7?}
Rate of return (%) 0 /lg 0
Pay out (yrs.) - I -
Est. Profit/Investment ratio
($/%) -0.23 -0.54

The above information shows that these wells were not an economic success at
current gas prices, nor would they be at tight gas prices. (NOTE: March, 1981
Section 103 gas price is $2.406 per million BTU).

The remaining undeveloped acreage on MPTM's Jicarilla Leases should yield
higher recoveries than the above wells, but will likely yield less than 500
MMCF/well.

. Yours very truly, . :

%A Morrls

Regulatory Engineering Supervisor
RCH/1j

ce:  Jim Sperling - Albequerque, N.M,
Gene Daniel - USGS, Box 26124, Albequerque, N.M. 87125
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STATE OF NEW MEXICO

ENERGY AND MINERALS DEPARTMENT
CIL CONSERVATION DIVISION

EiN THE MATTER OF THE HEARING

["ALLED BY THE DIL CONSERVATION

EIVISION FOR THE PURPOSE OF
ONSIDERING:

J CASE NO., 7158 . .
i - Order No. R-6678

4

‘FPPLICATION OF MOBIL PRODUCING TEXAS
AND NEW MEXICO, INC. FOR DESIGNATION
OF A TIGHT ronunr:on RID ARRIBA

bounrv NEW MEXICO.

i ORDER OF THE DIVISION

bv THE DIVISIONt

i

This cause came on for hearing at 9 a.m. on Fabruary 11,
}981, at Santa Fe, New Mexico, before Examiner Richard L. Stamsts.

!r
i
i - NOW, on this_g4ih day of May, 1981, the Division

}biroctor, having considered the testimony, the record, and the
irecommendations of the Examiner, and being fuliy advised in the

premlaaa,

i
}l

: FINDS:
i!
i (1) “That dus public notice kaving been given as requirsd
xby lew, the Division :iias jurisdiction of this csuse and the

%ubjact matter thereof.

ii (2) That the spplicant, Mobil Producing Texas and New Mexico,
gne., rsquests that the Division in eccordance with Section 107 ;
uf ths Natural Gas Policy Act, and 18 C.F.R. §271.703 recommend

ko ths Fsderal Energy Regulatory Commission that the Hesaverda
formation underlying the following lands situated in Rio Arriba
ccdr&u, ennroximataly 30 miles south of the city of Dulce, New
Mexico, heteinafter reforrod to as the Hasaverde formation, be
‘'designated as a tight formation in said fFederal Energy Regqulatory
Commiasion's reqgulations:

TOMHSHIP 26 NORTH, RANGE 2 WEST, NMPM

Soction 7i Lot &

Section 81  NE/4 and S/2

Secticns 17 and 18: All

Section 191 Lots 1, 2, and 3




) é ‘2‘

D . BS i

fase No. 7154

Order No. R-6678

2 JOWNSHIP 26 NORTH, RANGE 3 WEST, NMPM
i Bections 1 and 21 A1l

o Seotions 11 through 14: All

: Sections 23 and 24: All

3 TOWNSHIP 27 NORTH, RANGE 3 WEST, NMPM
i Sectlons 11 through 18: AIl

I Section 131 S/2

! Sectione 22 through 27: All

! Sections 35 and 36: All

(3) That the area proposed for tight formation Joaignation
hies within the horizontal limits of ths Blanco Mesaverde Gas

fool as previously definsd and described in San Juen and Rio
‘Arriba Counties, New Mexico.

H

?5 (4) That the area proposed is an isolated sand development
wssparated from the main body of the 8lanco Mesaverde reservoir.

‘i.

| (5) That there is additional acreage within the horizontal :
himita of this isclated sand body including at least the following:

TOWNSHIP 26

NORYTH, RANGE 2 WEST, NMPM

i
i Tection 8: ALl
i Section i Lots 1, 2, and 3
53 Section 19: Lot 4
' Section 20: W/2
f TOWNSHIP 26 NORTH, RANGE 3 WEST, NMPM
5 Section J3: L/2 _
f Section 10:. E/2
| Section 15: E/2
i
ﬁ TOWNSHIP 27 NGRTH, RANGE 3 WEST, NMPM
b Sections 9 and 10| All
{ Section 163 E/2
! Castion 23: E£/2
H Section 28: E/2
3 Section 3431 All
{6) That there is no evidence of significant geoclogic

diffarence between the Mesaverde formation underlying the lands
deseribed in Findings Nos. (2) and (5) above and the entire
1area should be considered in any recommendation to the FERC,

‘Q (7) That the Mesaverde formation underlies all of the
‘abova-described landgs; that the formation consists of two 40 to
\lQO foot thick sand intervals (the Cliff Housse and the Point




0 . t*""
: Case No. 7154
Qrder No. R-6678

tookout) separated by approximately 300 feet of shale which may

contain thin sandetone layers; that the top of such formation
s found at an averags dspth of 5563 fest bslow the surfacs of
#aid area. .

5 (8) That the type section for the Mesaverde formation for

tho proposed tight formation designation is found at a depth of
rom apnroximately 5484 feet to 6018 fest on the Induction Elec-
ric laog of the Mobil Jicarilla “H" Well No. 7A located in Unit
of Section l, Township 26 North, Rangs 3 West, NMPM, run on
uly 15, 1976.

i (9) That the Mesaverde formation underlying the above-

‘Hescribed lands has been penetrated by numerous wells at least

{99 of which produce or have produced gas therefrom.

in (10) TYhat 24 infill wells have been drilled to the Mesaverde
iformaetion underlying the above-described lands 22 of which are
;or were producers therefrom,

H (11) That ths designation of a tight formation is not

(hocassary for developuent o those proration units alrsady fully

gaevaloped by successful infill drilling.

1! A ;

H (12) That any tight foymation recommendation in this case |

ishould apply only to proration units not developed and/ur not |

;gevaloped by an infill well capable of production on or before ;
sbruary 11, 1981, such acreage being as described on Exhibit

irA" attached hareto.

}i (13) That the evidence pranentsd in this case demonstrated

2lthat the predominant percentags of wells which may be complsted

in the Mesaverde formation within the undeveloped areas of the

iproposed tight formation may reasonably be presumed to exhibit

ipsrmeability, gas productivity, or crude oil productivity not in

;excess of the following parameters!

¥ (a) average in situ gas permeability throughout
i the pay scction of 0.1 millidarcy; and

(b) stabilized production rates, without stimulation,
againat atmospheric pressure, as found in ths
table sat nut in 18 C.,F.R. §271.703(c)(2)(B) of
the regulations; sand

(c) productinn of more than five barrels of crude
0il per day,

S TR e ST e M D T R P
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1 Cass No. 7154
Jrder No. R-6678
L

ﬁ (14) That the evidence praesented in this cese demonstrated
that the application of incentive pricing i3 reasonably necesaary
to stimulate further development in that partion of the proposed

lght formation area described on Exhibit "A"™ to this order.

i

N 4 (15) That existing State of New Mexico and Federal Rtgula-
3 tionc relating to casing and cementing of wells will assure that
svelopment of the Mesaverde formation will not adversely affect

‘:ny overlying aquifers. i
| (16) Thet the Mesaverde formation within the area described

&n Exhibit "A" to this order should be recommended to the Fedesral
‘Energy Regulatory Commission for designation as a tight formation.

1T IS THEREFORE ORDERED:

it

ﬁ (1) That it be and hereby is recommended to ths Fedsral
Energy Regulatory Commission pursuant to Section 107 of the

o Natural Gas Policy Act of 1978, and 18 C.F.R. §271.703 of the
i " Ipegulations that the Mesaverde formation underlying those lands
3 {n Rio Arriba County, New Mexico, described on Exhibit "A" to
his arder, be designated as a tight formation.

ol aia g

(2) That jurisdiction of this cause is rotained for the

A ntry of such further orders as the Division may deem necessary.
?g DONE at Santa Fe, New Mexico, on the day and year herein-
B ;above designated.
,\.g ;1 .
R _STATE OF NEW MEXICO
a " QIL CONS 'VATIGN#?IVISION f
;g 2 E
4 4
i
g // Directur
o |
{
#

s e e A ASE.

'fd/

I G e FUREPC TSI T ot i ] o N M &R N L e e




CASE NO. 7154
ORDER NO. R-6678
EXHIBIT "A"

e a3 ot o o 1 - i ¢ e . -

TOWNSHIP 26 NORTH, RANGE 2 WEST, NMPM
Sections 6 ang (i Aix e
Section 17: E/2

Sentions 18 and 193 All

TOWUNSHIP 26 NORTH, RANGE 3 WESY, NMPM

. Bection 31 E/% -
Section 10: €/2

t Section 123 E/2

i} Sectiona 13 and 143 Al)

L Section 15: E/2
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N
2 MR. STAMETS: We'll call next @se Numbe{
31 7154, | X
4 MR, PADILLA: Application of Mobil
5 Producing Tcxas and Wew Mexico, Inc., for designation of a
6 tight formation, Rio Arriba County, New Mexico.
7 MR. SPERLING: James E. Sperling, Albu-
8 quergue, New Mexico, appearing for the applicant, Mobil.
’ We have one witness.
10 MR. CARR: William F. Carr, with the
i law firm Campbell, Byrd, & Black, Santa Fe, appearing on
12 behalf of Northwest Pipeline Corporation.
_;; 13 We do not intend to call a witness.
14
;5 {(Witness sworn.)
16
17 ‘
RAYMOND C. HOFFMASTER
18 being called as a witness and being duly sworn upon his oath,
L testified as follows, to-wit:
20
21
DIRECT EXAMINATION
2
2 BY MR. SPERTTNG:
23 .
o Mr. Hoffmaster, have you on any prior
24 ' . . cs s
occasion testified before the 0il Conservation Division so
> that your qualifications are a matter of record?
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-in geological engineering in 1974,

A No, sir.

0. ] That being the case, would you please
give us a brief description of your educational and experience
background with respect to your profession?

A I graduated from Texas A & M with a BS

I was employed by Mobil immediately out
of school; I worked as a field engineer for 4-1/2 years; was
transferred to our company office in Houston as a reservoir
engineer, where I spent the last yeay and a half, with re-
sponsibility of fields in New Mexico and West Texas.

0 Have you had in addition to your edu-
cational and experience background any other experience in
the oil fields that would enhance your qualifications?

A Yes, I'm a Registered Professional En-
gineer in the State of Texas.

MR. SPERLING: Are the witness' gualifi-
cations acceptable?

MR. STAMETS: They are.

<

Q Mr. Hoffmaster, would you tell us briefljy
the purpose of the application filed by Mobil in this matter?

A Well, Mobil would like to submit an
application to designate the Mesaverde Pool under certain

sections as a tight formation. We believe that we can -~

S 4t e e i
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that the guidelines established by FERC Order Number 99 can
be proved to ~- in the Mesaverde formation.

0. This application relates to the Blanco
Mesaverde Pool in northwest New Mexicg?

A, Yes,

&2

o Would you give us a very bri
tion of the geology encountered in the Mesaverde Pool with

which this -- a portion of which this application is con-

<cerned?

A, Well, the --

0. You're referring now to Exhibit Number
One?

A Yes, I am. Okay, the -~ we believe

that this is a separate sand body located to the east of the
Blanco Mesaverde main pool. It's delineated by dry holes
surrounding this area, and we believe it to be a separate
sand body that has producing characteristics tha? are not
similar to the Blanco Mesaverde.

We believe it to be a near shore bar
type deposit, whereby the centef part of the sand body is
the thickest, the mest permeable. As the sand thins out on
to the east or to the west, we believe that the permeability
decreases.

) It might be well at this time, Mr.
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7
Examiner, to for the record describe the method in which we
have identified the exhibits which are to pe before the |
Examiner in this matter.

with the applidation we have submitted
a bound booklet which contaips essentially ali of the ex-
hibits which support the application. in addition to that,
the same bound booklet has been marked for jdentification
here at this hearing as Exhibit A, with Exhibits nunbered
respectively wiﬁhin Exhibit A, One througﬁ Thirteen.

With that explanation, would you now
refer to what's been marked for jdentification as Exhibit
Two of A?

A. okay . Exhibit Two is a cunmulative pYo-
duction map. We have plotted cumulative production of wells
that were completed in the mid to late '50s.

As you can see in Section 36, Township
27, Range 3 West, that is a sweet spotiwhereby we have had
the highest cunulative production. As you trend in either
direction, the cumulative productions decrease and as you
approach the wells that were dry holes surrounding this
field, that the srcduction stops.

0. Now the colored area, OY the outlined
area, represents the approximately 13,000 acre area which is

designated in the application as the area which Mobil seeks
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to have designhated as tight formation area?
A Yes.
O All right. Would you now refer to what

has been marked as Exhibit Three and explain the purpose of

that exhibit and what it shows?

A Okay, Exhibit Three ~--
o This is in the bound volume?
A Yes.

MR. STAMETS: What page is that on?
MR. SPERLING: Five.
A Page five.
MR. STAMETS: Thank you.
A Okay, Exhibit Three is a table of after
frac permeabilities that were calculated from bottom hole
pressure buildups run in 1975 and '76.

The calculated permeabilities were

-

. averaged and it was found that the average was .146 milli-

darcies.

We want to point out that these»were
after frac permeabilities and that they are higher than
would be expected if a -~ if the well was not stimulatéd.

0. This represents an averagé after frac-
ture treatment for eleven wells?

a. Yes, sir.
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0. Do you have any further comment on EX-
hibit Three?
A we'll attempt to prove later that --

exact to what degree an increase in permeability is caused
by fracturing.

0. all right. wWwould you refer to Exhibit
Four and explain the nature and purpose of that exhibit?

A Okay. Exhibit Four identifies a
typical analysis used in determining the permeability based
on the Horner plot.

0. This exhibit identifies the Jicarilla
G No. 1-A Well as the subject of this collectipn of pressure
and production data, 1s that correct?

A Correct.

0 Can you locate that well on Exhibit
One for us, or any of the other exhibits that you've already
referred to? Perhaps Two would be more appropriate.

A Okay .

MR. STAMETS: Tt's the well in the

southeast quarter of Section 35 of 27 North, 3 West?

A okay, yes, it's in the southeast Juarter
of Section 35, T 27 North, Range 3 West. |

MR. STAMETS: GO ahead.

A. 1'd like to mention also that this type
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? 2 of calculation is a standard in the industry for determining

i 3 the aécurate in situ permeability.

o
4 0. These data were collected over a period 1
S of 165 hours?
6 A, Yes.
7 0 xay. Is the exhibit which is numbered
8 Four and appears on page six a part of the calculation, oY
) at least an application of the data that's shown or page
10 six?
1 A Yes, it is. It's a piot of the bottom
12 hole pressure Versus T plus delta T over delta T.
13 0. How about the intervening page?
14 A Yes, that's a summary of the calculationg
15 | involved.
16 | 0 This on page six 1is the actual calcu-
17 | 1ation which was performed by you arriving at the conclusions ’
18 which are stated in the exhibit?'
19 ' A. Yes, As we can see here, the pe_meabilitg

20 was .063 millidarcies, which is less than .1 millidaxcy xre-

21 quirenment, and this is even after fracing the well,
22 0. Would you now refer to what's been
23 marked as Exhibit Five and explain the purpose of that ex-
24 | hibit? _,
25 A Exhibit Five is anothex permeability
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11
calculation based on a Horner plot, similar to Exhibit Four,
but on the Jicarilla H~2 No. A.

Now this well was also fraced and we
caléu{ated a permeability of .262 millidavcies.

0 Can you locate that well for us on an
exhibit?

A This well is located in the southeast
quaéter of Section 2, T 26 North, Range 3 West.

Q The data collected is esséntially the
same as that with reference to Exhibit Four except that it
relates to another well? )

A Yes.

. 0. And this is true of the plot which ap-~
pears as a part of this exhibit, that simply puts inigraph
form thebdaté collected on the first page of the exhibit?

R | Yes.

Q Okay. Exhibit Five-A has been identi-
fied in the bookliet. Would you refer to that and explain
the purpose of the data collected there?

A Okay. The table you see, or the figure
on the page, is taken out of the SPE Monngrapb Volume 1,
Pressure Buildup and Flow Tests in Wellé, page 108> and it

correlates permeability that has been calculated after fracin

to the permeability that is in 8 pre frac condition.
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If you'll notice on subsequent pages on
Exhibit Five-A, that we involve our calculations of deter-
mining the fracture length based on the volume’ofim— of sand
that we are to use iﬁ the fracture.

The calculated fracture length was 1000
feet, which is in this equation identified on the bottom of
page 8 as Xf, and Xe is determined to be one-half the length
of your drainage radiuvs, or your drainage area, which in this
case is 16Q acre square, and this is calculated to be 1320
feet.

Now if you divide this X_ by Xe you get

f
a fracture penetration egual to .76.

Now if you follow the axis here at .76,
bring it up to this curve and then carry it across to:-.the
left to intersect the axis for the ratio of true permeability
divided by apparent permeability, we see that this intersects
it at .28,

So if you multiply .28 by the permeabili
that was measufed, we get that the true permeability before
fracturing was .0734 millidarcies.

Q Is this a recognized method of deter-
mining pre frac permeability?
A It's been recognized by SPE and included,

in their monograph.
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0. Do you have any other comments about any
portion  of Exhibit Five or its parts?
A We have a cost breakdown for this parti-

cular well.

If you'll notice on the berforating and
stimulation column, the coét would be =-
Q. This would be the exhibit immediately -
following Five-A and deéignated Mobil 0il Corporation, Well

Cost Statement?

A Yes. As you can see in the coiumn of
perforating and stimulation that the cost for this fracturing
was roughly 1/2 the total cost cf drilling the well.

0. Does that represent the cost of carrying
out the frac plaﬁ which appears on the previous page, the
page brevious to the Well Cost Statement?

A Yes, it does. We fractured with 450,000
pounds of sand,

MR. STAMETS: Are these actual figures
based on 19767

A Yes, this is 1976 figurer~.

MR. STAMETS: You would havz a substanti:
increase in ersertially everyone of these costs ‘n t~da's

Jollar *figrren.,

h 1

As Tha*'s correct.
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0. Would | you classify this fracture treat-
ment as a massive treatment?
A, Yes, I would.
0 Woulgd ydu say that this treatment was

typical of the treatment required or at least utilized in
connection with the completion of the other wells?

A In the early days of fracturing techno-
logy was limited. They basicaily fraced with just water and
sand and the amount of sand put away was considerably less,
and this is a new method of fracturing. we believe it can

increase considerably the amount of gas to be recovered,

o But it is exXpensive,
A But it is exXp&nsive,
Q Would you now refer to what's been

marked as Exhibit Six and describe the infor .ution contained

on that exhibit and its purpose?

A, Evhitit Six is a Summary of hole ¢ore
perméability analysis. These are usually compiled by a com-
pany such as CORE Lab whatever, to determine permeabllltles
in a qualttatlve manner rather than @ quantitative manner,

The method usually is by taking one core
per foot of hole core and exXtracting the core so that alil

the liquids are out and injecting air into it o determine

the permeability.
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Now these are noted for being higher thai
what is actually measured in the formation, mainly due to
liguids that are present, your interstitial water saturation
and the other fluids that may be in the core, which will re-
duce the permeability.

The table listed in Exhibit Six shows
the reduction of permeability due to éompaction. If you loock
at the upper lefthand graph, you'll notice an 80 percent
permeability reduotiqn due just to compaction and it can be
applied to permeabilities that are taken off of the core
analysis. As you can see, this has reduced the in situ per-
meabilities.

However, even these permeabilities are
higher for the reason I mentioned beforehand.

Another reason for «~ like H-7 of .216 ~T

Q You're referring now to Well H-7?

A Okay, this --

0. Is that correct?

A Yes, Well H-7. The number of samples

taken was only 28 and this was taken out of one portion of
the totaiycore, and if all the core had been analyzed and
averaged, it would have been a lot less.

So in essence, this is really not accu-

rate as determining permeability, but it's showing that it's

T O
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~group, it averages 150 Mcf per day, which is less than the

21

16
loweven though ~- even with, you know, the standard core
analysis, and well, it's just kind of qualitative rather than
quantitative.

Q. The source of the information which is
shown in the middle of the page, I presume is Petroleum Re-

Servoir Sngineering by AMYX, 1s that right?

A, AMYX.
0. AMYX, okay. Is that a recognized treati%
A Yes, this is the reservoir engineering

book that's used at Texas A & M aﬁd elsewhere.

0. Would you refer to what has been marked
as Exhibit Seven and describe the information contained on

that exhibit and

P
purnegsey

[
ot
[}

A Exhibit Seven lists a summary of all
the pre frac flow rates that have been compiled for the
Jicarilla leases. Most of these were taken in the 1950's,

If you were to average these first

188 Mcf per day requirement for formations found at this
depth.

0. Now what requirements are you referring
tc?

A That's the FERC requirements whereby

it states a pre-stimulation production rate to atmosphere of
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formations whose tops are between 5500 feet and 6000 feet
may not exceed 188 Mcf per day.

(Q Okay. And that reference is to FERC
Order Number 99?

’ A , Yes.

0 ' Would vou refer to what's been marked
as Exhibit Eight and describe the information contained on
that exhibit and the source of the information?‘

A Exhibit Eight is a laboratory analysis
of fhe field sample taken from Jicarilla "E" No. 1 in 1958, °

This exhibit identifies the flow rates
that were found and also a éomponent analysis of the liquid
hydrocarbons.

As you can see, the GOR is 151,000. We
obtained 3.21 barrels per day of liquids out of a flow rate
of 486 Mcf per day, and we believe that this is a condeﬁsate
and not an oil and also that its production rate is less than
5 barrels per day, which satisfies another requirement from
FERC Order Number 99, which states that the pre-stimulation
0il rate shall not exceed 5 barrels of oil per day.

0 In view of your last comment, would you
now refer to what's been marked as Exhibit Nine, which is

é plat of average daily oil production, and I'1l1l ask you if

that plat shows the area colored in yellow, which is the
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subject of the application, and would you then explain the

-additional data contained on the exhibit?

A Okay. This is a plot of o0ld production
rates that were averaged throughout the life of the field.

We took the cumulative production of liquid hydrocarbons

divided 1into the total gas that was prodiuced to obtain this

average, and then it was plotted on contours of equal daily
rate,

I would like to point out that we be-
lieve that this is a condensate, thét it is in a gas form in
the reservoir, and it becomes liquid through reduction of

pressure and temperature at the suriace.

Q Now the exhibit identifies; and von have
identified it as average daily oil production. For what
period or during what interval of time?

A This is calculated from the initial
potential through the present day.

0. For all wells?

A For all wells that are listed here, yes.
I believe we got them all.

0 Over the total life of the well?

A Yes, sir.

0. And what conclusions do you draw from

that information with respect to o0il production in light of
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the guidelines contained in Order 99?

A Well, we have very limited data as to
the initial fluid production rate and the best we could do
is come up with a daily average throughout the life of the
field.

But we'd like to mention that this is not
an oil. 1It's a condensate, as stated before, and that we
satisfy the requirements, both that the average if less tﬁan
five barrels per day and the fact that it's not an oil to .
begin with.

0. Does the information contained on Exhibii

T

Eight indicate the gravity, the API gravity of the fluid?

A Yes, down on the lower righthand corner
we have API gravity of 57.5 degrees.

0. Does that reinforce your conclusion
that this is a condensate?

A Yes, sir.

Q Would you now refer to what's been
marked as Exhibit Ten and explain the purpose of that exhibitp

A Exhibit Ten is a plot of the initial
pre frac rates that we had previously tabulated, just
showing their locations. |

Q0. Now does Exhibit --~ underneath each of

the wells show the pre frac flow rate that is shown on the
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previous exhibit?
A, Yes,
[ And these rates appear to encompass

the north/south and east to west of the majority, or at l=zast
a substantial number of the wells within the area which is
the subject of the application, right?

A Right.

0. Would you refer to‘Exhibit Eleven and
describe the exhibit and what's shown on it? And what its
purpose is?

A Exhibit Eleven is an east/west cross

section which shows the formations that make up the MesaVerdej

0. Would you identify the line of section,
please?

A ; This is the line designated A-C.

0 Well, on the map, for example, Exhibit

i

Ten. It's a little hard to read on the cross section itself.
A - Okay, the line extends through cur

Jicarilla leases, or 1ea§e H, which is the southern half of

Section 11 and 12 of T26 North, Range 3 West; also encom-

passing Section -~ the southern half of Section 10 and

crossing over due west to Section 12 of T 26 North, Range

4 West.

MR. STAMETS: I believe it's Section
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A Pardon?
MR. STAMETS: I believe that's Section
17.
A Ckay, I was giving the western extension

of this line.
MR. STAMETS: Oh, I'm sorry. I was
looking to the east.

Q0. Well then the line of section runs -~
begins approximately four or five miles to the west of the
area designated on the exhibit and in the application, and
extends to the east of that area, is that correct?

A, Yes.

0. And what conclusions do y§u draw from
the cross section with respect ‘to information essential to
consideration of the application?

A : Okay, in the -- starting in the west

we have Southland's Jicarilla 101 No. 8, which potentialed

in the Mesaverde for 3.2-million a day.

Now if we follow this section line due
east, we notice that Consolidated 0il and Gas Jicarilla No.
1-10 was a dry hole in 1963. This is in the southwest ~-
southwest quarter, I believe, of Section 10, T 26 North,

Range 3 West. We believe that this identifies the western
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limit of the field delineated by dry holes.
and as we move again to the east we have
our Jicarilla H No. 8, potentialed for 4.8-million per day,
and then going to our éheney Federal No. 2, which potentialed

for 5.2-million a day. And these are all post frac rates.

0 The Cheney Federal is in Section 8?

A No, it's in Section 17.

0 16?

A 17, T 26 North, Range 2 West.

0 Okay.

A It's the easternmost point oﬁ the cross
section.

Q4 That'g in the southeast -- the southwest

quarter of the southwestiquarter of 17.

A, Yes, sir.

0. All right. Do you have anything furthen
on Exhibit Eleven?

A No, sir.

Q Would you refer to Exhibit Twelve and
describe the information contained on that exhibit and its
purpose

A, This map has spotted all the Mesaverde

completions and also Pictured Cliffs completions in the

area. The numbers indicate the present aas production in
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2 Mcf per day attributed to each well.
3 0. Now the figure, we'll say in Section i
%:“ 4 35 in Township 27 North, Range 3 West, the well designated
?t 5 as the No. 3 Jicarilla G, is the figure to the left of the

6 weil the Pictured Cliffs production?
7 o A Yes, sir.
8 0. And to the right the Mesaverde productiop?
9 A That's correct.

10 0 Okay, present production. ' %

) A Yes.

12 0 Can you describe for us what conclusions

13 you draw from a comparison of the current daily production

14 ’rates‘with respect to the north, south, east, or west areas

15 with particular regard to future development?

16 A? Well, as can be seen, the wells:to the

17 east and west flanks have low daily productions,'xhich cor-

13 respond to their low cumulative productions that have been

19 obtained from these wells. ' i

20 Q Anything else?

21 Would you now refer to Exhibit Thirﬁeen

: : 22 and explain that exhibit?
e 23 A. Exhibit Thirteen is a structure map
- 24 contoured on the top of the Cliff House formation, 1 believe
% e 25 showing the general trend in the area and the location of
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our subject leases in comparison.

0. And this is contoured based upon corre-
lative points on logs or how did you arrive at the --

A Yes, they're contoured on fdps that were
located in each -- in each well on the electric logs.

Q. With a common point that is the top of
the Point Lookout as the point of reference?

| 2 The Cliff House.

0 Cliff House? That's a member of the
Mesaverde formation?

A Yes, the uppermost member.

0 I want to now call your attention to

what's been marked aé Exhibit B for the purposes of iderti-
fication of this hearing and ask you to explain that exhibit
and what it is intended to show.

a This Exhibit B is a plot of profit in-
dicators that -- & result of P & L analysis that were run
using various reserves and typical drilling costs, and it
shows tﬁe first -- the lower one is the rate of return.

You notice that anything under 400-million a day at.present
prites is totally uneconomical to produce.

You see a profit investment ratio of
Zero, whiéh is a break even condition and we do not believe

at the current prices that reserves of this magnitude are
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0. Are the ultimate reserves shown at the
bottom of the graph intended to reflect any reserve calcula-
tion that you have made with respect to undeveloped acreage

or is that assumed reserve figures?

A These are just tentative reserve figures
to -- as points on the plot.
0. Okay. Ard the two plots show the pre-

sent gas price being received’for production in the field
versus: the presently prevailing tight gas price nermitted
under the FERC regulations, right?

A Yes.

0. Based upon the information which you've
compiled in the form of these exhibits, and your testimony,
what conclusions have you reached with respect to the quali-
fication of the area designated in the application as:a
tight gas formation under the prevailing regulations involved

A We believe that we have satisfied all
three of the requirements; the reéuirement that the in situ
permeability be less than .1 of a millidarcy; that the pro-
duciion rate for formations of this depth not exceed 188
Mcf per day average; and a pre-stimulated rate -- or condi-
tioﬁ to atmosphere permit the oil production rate not exceed

5 barrels: per day.

)
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— 2 I'd like to point out Exhibit Two once
f 3 more in relation to Exhibit B. x
4 0. That is cumulative gas exhibit?
5 A Yes. Okay, as we stated earlier in Ex-

6 hibit B, that under the present prices anything under 400-
7 million per day total recovery is uneconomical.

8 / ’ We can see from thé>cumu1ative productior
9 map that the contour 500 Mcf‘and on to the zero production
i0 rate, we see an area that is basically the undeveloped area
11 that we wish to develop, and the average, you might say it

12 would be 250 Mcf in that whole area.

13 So based on the current prices we cannot
14 develop this acreage any further until we would receive some
15 | price incentive.

16 0 Are you designating generally the area

17 to the northeast of the exhibit?
18 A Yes, Sections 13, 24, and a few locationsg

19 in 25 and 36, ‘in T 27 North, Range 3 West.

20 0 } Okay.

21 Well, I take it, then, that in your

22 opinion the granting of the application, that the result

23 price application would result in the recovery of otherwise
24 econonmically unrecoverable resesrves?

25 A Yes, sir.
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' 2 Q Based upon that do you feel that the
" a | 3 granting of the application would be in the best interest of !
4 conservation?
5 A Yes, sir.
6 0. Do you have anything further with respecF
7 to any of the exhibits or any other ccmments?
8 A I don't believe so.
9 ~ MR. SPERLING: We'd like to offer Ex-
10 hibips A, One through Thirteen, and Exhibit B at this time,
11 Mr. Examiner.
12 MR. STAMETS: These exhibits will be
‘{:} 13 admitted. ,
14 MR. SPERLING: That's all we have. 4
15
16 CROSS EXAMINATION
17 |  BY MR. STAMETS: 4
18 0. Mr. Hoffmaster, you've indicated, I
19 believe, that you feel that the -~ this isolated reservoir
20 is defined on the west side by dry holes, is that correct?
21 A Yes, sir. And we believe somewhat to
‘.; » 22 the east side, also, and to the north. There has been a dry

23 hole in Section 36, Township 28 North, Range 3 West. Also

- 24 in Section 32, T 28 North, Range 2 West; in Section 20 of

= 25 T 27 North, Range 2 West; and we've had a number of unecono-

B S Rt s e b e
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mical wells that we have plugged subsequently in our Jicarillﬁ

H & D leases, which would be Section ~- excuse me, the sec-
tion 12, it would be the northeast quarter, our Jicarilla
H-3 only produced 30-million; the Jicaxilla D on Section 13
has produced 22-million, and have beén plugged.

So we believe that we can fairly delin-
eate an eastern pinchout, too.

0 What about dcwn at the southwest end?
It léoks liké there's a possibility there that the pool
might be continuous with the main body of the reservoir in
Section 15, 26 North, 3 West?

A~ . There's a dry hole, not a dry hole but
it only produced 6-million, in the Northwest Jicarilla No.
11, I believe, in the northeast quarter of Section 15, which
you mentioned.

0. Okay. Now there is some acreage in
this isolated reservoir which is outside your yellow line.
Why did you leave that acreage out?

A This is a new development that we be-
lieve is isolated from this main pool that we're discussing.

0. Well, I perhaps didn't explain myself.
There's quite a bit of acreage which is between the zero
contour line on Exhibit Two and the 500 contour line which

is not included inside your yellow outline, and why did you
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A Oh, I see, on the west side?
0. Yeah, correct.
A, Well, we had -- we did not have the

production or the data that was available to us on this, and
our acreage ends at —;rjust to the east of here on Section
35, 2, 11. going south, and we were just «~-

| 0. Was there reason to believe that the
evidence would be any different concerning that écreage, than
the acreage within the yéllow outline?

A No.

0. Now, referring to the final exhibit,
the economic exhibit, what is the cost data based on in therefl
Is that based on recent drilling activity, your estimate of
what well cost would be?

A, This is based on 1982 drilling cost
and also prices that we estimate will be in effect then. We
used this basically becaﬁse we believe that before -~ that
the year would be out before we, all 'the parties involved
would decide on this, you know, course of action concerning
this, and we believe thap reaily ii's just o slight escala-
tion and that even present prices will still reflect the

same profit indicators.

0 And you indicate that the two-year
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payout would be appropriate for a well. Anything beyond two
years you think would be a risky venture?

A, | Well, we basically look at our profit
investment ratio and rate of return rather than tWO«yeérs
payout.

Under current prices you could see that
even at 600-million that the rate of return is only about
17'percent or so, which is significantly low.

And furthermore our profit investmeht
ratio only yields approximatély 40 cents, I believe, if the

scale is right, on the dollar.

0 Talking about 600 M ~- or 600-million?
A, Yes.
0. Well, I see. I was looking at the --

the situation with the tight --

A I was looking at current prices.

0. You were looking at current prices.

A Yes.

0] Okay. All right. 1I'd like to take a

look at Exhibit Three, please.

You have a number of wells there. It
looks like maybe a dozen and there are more wells than that
inside the boundary of the area that you're proposing here.

Is there any reason that you selected this group of wells

p—




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

31

as opposed to another group of the entire group of wells?

A These are the only wells where we had
bottom hole pressure buildups.

0. Okay. And on Exhibit Number Four you
indicated a very poor permeability for that well even after
a frac job, and that well does seem to be fairly close to
a sweet spot in the pool. Is this an anomalously>p§o; situ~-
ation or is that going to be a good wel} also? l

A The data points I used on this Exhibit
Ten, that you're referring to, were usad only on wells that
were completed in the '50s. I used --- did not use the in-
fill wells and I don't have the data with me as to exactly
what that well is producing now.

The reason for this was that wells that
were completed in the '50s are basically depleted now and
we‘believe that ~- that cumulative production is just about
all of the total reserves that they have, you know, they're
almost depleted now, and infill wells, if they were used as
data points, would not be representative and would really
be meaningless.

Q Now all of the exhibits that represent
a map of the area show that some infill wells have keen

drilled at this ‘time. Probably they're best displayed on

Exhibit Twelve. AL this time there would be no way, would
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there, that we could designate acreage that's already been
infill drilled as a tight sands reservoir?

A Well, we have no further locations to

develop. We believe that the entire area should be designates

velopment in here, mainlyvbécause they ware used as data, you
know, in the reservoirkdetermina%ion.

0 ’Are there any wells, infill wells, with-
in the area that have been uneconomical or will be uneconomic
wells?

A, Well, we have the Jicarilla H-4A was
plugged. I believe that was a dry hole. That was an infill
well. This was in Section 1, T 26 North, Range 3 West, in
the southeast quarter.

2s far as others, I cannot locate them,
I believe here, this Jicarilla F~2A on the northeast quarter,
excuse me, the northwest quarter of Section 27, T 27 North,
Rangé 3 West, is -- will probably'be also uneconomical.

“Mair:ly we've developed as far as we
could the best locations for infill dévelopment and the fact
that we have not developed any further is because we believe
that we have run out of economic locations based on current
prices.

0 What wells have you drilled in the last
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couple of years in this area?

A I believe we finished our infill work
in 1976. We may have drilled one more,and I cannot recall
which one it was, subsequent to that time, but the majority
of the infill work was coﬁpleted in 1976,

0. So you had already determined before
the NGPA came out that there were some locations in here that
were not economic at that time.

A That's correct.

0 Are there any nonwfracﬁured potentials

available in this area?

A Fracturing is required.on each well.
We do it as a standard policy now to -- as soon as wewset
pipe, to perforate and fracture, because we -~ ve gried be--
fore to -- in the '50s to produce before fracturing and as

tabulated here, our rates were below as required for economic
recovery.

MR. STAMETS:; Are there other guestions
of the witness?

Would you identify yourself for the
record, please?

MR. BUCKINGHAM: Allen Backingham,
USGS. The Examiner has touched a lot of the USGS questions

that we were going to ask, but with me this morning is Sue

—
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' 2 Umschler, a petroleum engineer, and Robert Higgens, a geolo- .
3 gist, and they have some specific questions to ask. |
4
5 QUESTIONS BY MS. UMSCHLER:
6 Q. | My first question is, do you have any
7 evidence that would definitely indicate the areas to .thée east
8 north, and south, do not meet the criteria that you illu-
9 strated for this hearing?
10 : A We have included in our applicatién
11 Mobil leases. As to whether there should be an extension or
12 not, we afe not objecting to extending the field limits.
13 Q. You don't have any evidence whether it
u would or would not meet the criteria?
15 A No, we don't.
16 Q ' Ié it possible for you to obtain any
17 information on those well; located outside of your boundary
18 for the permeability and production criteria?
19 ‘ & Generally we have a hard enough tine
20 finding our own data. As far as offset operators, I'm in-
21 clined to believe that they really have as limited data as
2z {possible, just, you know, other than completion data. I
23 don't believe they probably performed too many buildup tests
24 or anything else.
25 0. And there's one -~ there’s a couple of
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infill locations in Township 27, 3 West. If these infill
locations Have probgble reserves of greater than 400 MMcf,
would you develop those at current prices?

A Which are the locatione with vwh

are concerned?

Q. There's one in the southeast quarter of

15, Section 15.

A Okay, in Township 26 -~
0. 27, 3.
A : 27, 3?2 Well, we would on a risk rate

gnalysis, we would probably assume the recovery in there to
be in the order of, maybe, four to ~- close to 500+<million,
and at current prices this would be low economics to the
point of not even considering.
MS. UMSCHLER: That's all my guestions.
MR. STAMETS: Are there other questions
of the witness?

MR. HIGGINS: Yes, sir.

QUESTIONS BY MR. HIGGINS:

0. - On your ExﬂiBit One it's a boundary
question. Lookin§ at the main Mesaverde Pool., there isiwv
you have sort of an island on your map and on the eastern

edge of the pool under consideration there are three or four
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dry holes. But further east of that another operatér has
developed Mesaverde wells,
| Could this not be a similar case where
we have select spots where there is no production but the
actual true boundary of this reservoir may well extend east-
ward or northward, southward, of the current boundary you

have?

A, We are going strictly on dry holes that

structure.
Anything in between these dry holes is
open for conjecture.

0. That's my point, that it's not con-
clusi&e in all of these areas. There's a limited number of
dry holes to delineate the boundaries established here.

A Right. |

MR. HIGGINS: No more questions.

RECROSS EXAMINATION
BY MR. STAMETS:
0 I presume Mobil would have no objection
if we decided to take in a little more acreage than what
vou have proposed.

a. No.
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0. Of course I'm speaking about acreayge
which would be more or less immediately adjacent to the
proposed area.

One thing that crosses my mind is the
possibility of the replacement of some of these wells where
we've already had infill drilling at the higher price if
this area was all designated as a tight reservoir. I can
visualize a scenario where an unscrppu&ous operatér would
come in and take one of those good wells in the sweet spot
and screw it up and run in there and drill himself a replace-
ment well. Obviously that's not Mobil's intention, but how

could that be guarded against?

-

A Well, it'é not up to me to define policy]
however, we believe that we've sufficiently drained the re-
servés on sections that are cémpletely developed to the
point where we don't believe even a replacement well at this
point would be eccnomical, regardless of even tight gas
prices.

0. Okay.

MR. STAMETS: 2Any other questions of thg

witness? Mr. Padilla?
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3 3 2 4 CROSS EXAMINATION
‘ 3 BY MR. PADILLA:
4 0. Mr. Hoffmaster, I have just a couple of i
5 questions.
6 For instance, what is the average pro-
7 ductive liferf these,Mesaverde‘welis in the subject area?
8 A Tgey can produce -~ well, so far they've
9 producéa for twenty-five years‘énd we expect, well, maybe
10 ten more years O fifteen, or whatever. You know, you can't
11 say. Ié would have to be on a per well basis.
12 | 0. Are some of these wells designated as -
13 stripper wells now, do you know?
14 - A I'm not fémiliar if there are any.
15 0. Okay. Now you mentionedvthat possibly
16 one well has been drilled in this aréa in the last couple of
17 years.
18 . A Vaguely I recall. I'm not sure. There
-‘19 may not have been. I know it was not an economical well if
20 it was. I just rééall in the back of my mind seeing an
21 economic analysis run on it, a well.
22 0. Now going to Exhibit B, what is the
23 current price you're basing Yyour analysis on? Would that
24 be éection 103 or would it pe possibly some '78 gas price, or
25 what is the gas price?
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A, On Exhibit B?

0 Yes.

A The current price? That's the Section
103 price escalated.

0. The most highest price?

A Right, that is allowed, ves.

0. If I understand your testimony, you're

actually only seeking tight formation designation for the
existing infill wells that need to fully develop the area,
and also for the, say, Sections 12, 13, and 24 in the north-

west area.

A We're seeking the entire area designated
in yellow on your base map as -~ as tight gas.
0 But practically speaking, you'd only

be able to collect 107 price for those not fully developed

areasg?
A Right, for the undeveloped locations
only,
MR. PADILIA: That's all I have, Mr,
Examiner.

MR. STAMETS: Are there. any other ques-
tions of the witness? He may be excused.
Anything further in this case? Mr.

Carr?
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MR. CARR: Mr. Stamets, Northwest Pipe-
line Corporation opposes the application of Mobil in this
case.

Northwest believes that the subject area
as evidenced: by their Exhibit Mumber Twelve and other ex-
hibits, has been substantially developed under existing prices
and therefor should not qualify for tigﬁt sand designation.
under the provisions of FERC Order Number 99.-

Northwest further believes that the area
can be developed under the existing infill order at the pre-:
sent prices.

Instead of reading a fairly lengthy
statement that Northwest Pipeline Company has prepared in
opposition to tﬁis application, with your permission I'll
simply present it to you.

I have nothing further.

MR. STAMETS: That will be fine, Mr.
Carr.

Also, I would like to ask Mobil to sub-
mit some clarification subsequent to the hearing on any well
which may have been drilled in the last two years, well,

1978 and on.
MR. SPERLING: Right, '78 forward.

MR. STAMETS: Including 1978; '78, 79,
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'80 and '81, and if there are any indications that those
wells are economical or uneconomical,
A Okay.
MR. STAMETS: And then I'm going to take

this case under advisement.

(Hearing concluded., )
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STATE OF NEW MEXICO
BEFORE THE
OIL. CONSERVATION COMMISSION

In the Matter of:

Application of Mobil Producing
. Texas and New Mexico, Inc.

for Designation of a Tight
Formation, Rio Arriba County,
New Mexico.

Case No. 7154

N N N S

Comments of Northwest
Pipeline Corporation in
Opposition to
Tight Formation Designation

-~

By notice issued in Docket No. 5-81, the 0il Conservation
Commission ('Commission'") has set for hearing on February 11, 1981,
the application of Mobile Producing Texas and New Mexico, Inc.
for designation of certain areas of Rio Arriba County as a Tight
‘Formation in the instant docket pursuant to the authority of
§ 107(c)(5) of the Natural Gas Policy Act of 1978 and 18 CFR §
271.701 et seq. The formation propecsed is the Mesaverde Formation
underlying certain areas in Townships 26 and 27 North, Ranges 2 and
3 West.

Northwest Pipeline Corporation ("Northwest'") hereby requests
leave to present comments in this proceeding and to have those
comments considered by the Examiner and the Commission in its
consi. :ration of this matter. 1In support of these requests North-
west states as follows:

Northwest is a Natural Gas Company as defined by the Natural
Gas Act, 15 U.S.C. §§ 717 et seq. and is engaged inter alia in the
production, transportation and sale of natural gas in the states
of New Mexico, Colorado, Utah, Idaho, Wyoming, Oregon and
Washington. Northwest purchases or produces a significant portion !
of its gas supply from wells located in the San Juan Basin of
Colorado and New Mexico. The acreage proposed for Tight Forma-
tion designation herein is located on the north-eastern edge of
the San Juan Basin in an area where Northwest has gas purchase
interests, and accordingly, Northwest will be affected by the
decision of the Examiner and the Commission in this proceedlng, and
has interests which cannot be adequately represented by any party
to this proceeding.

Any designation of Tight Formation under § 107(c) (5) of the
NGPA must comply with the provisions of Order No. 99 issued by the
Federal Energy Regulatory Commission (""FERC") on August 15, 1980.




Order No. 99 prescribes several criteria which must be met before
a formation can be designated "tight"” among which are the absence
of an infill drilling program and that the area proposed for
designation must not be "substantially developed." 1/

Based upon information available to it, Northwest contends
that neither of these conditions have been met in the instant
case.

There is in effect for the subject areas a well spacing
rule which meets the definition established by FERC of an "infill
program.” The infill program was established by the New Mexico
Commission in Order Wo. R-1670 as amended (Order No. R-1670-U,
September 20, 1978) in which the Commission authorized the spacing
of a second well on an existing 320-acre proration unit. This
order having been promulgated prior to designation of the subject
lands as Tight Formations, and numerous wells which having been
drilled in response to- this infill program, precludes such
designation under FERC Order No. 99 to the extent the acreage is
presently "substantially developed.”

There are at present some 36 wells producing natural gas
from the Mesaverde Formation on the 13,920 acres proposed for
designation. Fourteen of these wells are "infill wells" having
been drilled subsequent to Order No. R-1670-U. The names of
these wells and their locations are set forth in Exhibit No. 1
attached hereto. HNorthwest's information also indicates that the
T27N, R3W area wells have an average cumulative production of 1040
MMcf per well with a current rate of 145 Mcf/day per well. The
T26N, R2W area wells have an average cumulative production of
1250 MMcf per well with a current average rate of 88 Mcf/day per
well. It is the opinion of Northwest that the portion of the
Mesaverde Formation proposed for designation as a Tight Formation
is "substantially developed" and, therefore, may not be consid-
ered for such designation. 2/

Northwest respectfully submits that these facts preclude
designation-as Tight Formation of the acreage and formation pro-
posed in this docket.

Wherefore, Northwest urges that the Examiner and the Com-

mission deny the application of Mobil Producing Texas and New Mexico,

Inc. in this docket, and that the area proposed for designation
not be designated as Tight Formation under 18 CFR § 271.701 et seq.

1/ See, 18 CFR §§ 271.703(b)(6) and (c)(2)(1).

2/ See, 18 CFR § 271.703(a)(6) and Order No. 99, mimeo,



Respectfully submitted,

NORTHWEST PIPKLINE CORPORATION .
g i
Of Counsel: |
Donald C. Shepler
Northwest Pipeline Corporation
315 East Second South
Salt Lake City, Utah 84111
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OIL. CONSERVATION DIVISION

| UNITED STATES OF AMERICA SANTA FE . - oo
¢ FEDERAL ENERGY REGULATORY COMMISSION -~ / S 4 >
18 C.F.R, Part 271 7 g )

AGENCY

Federal Energy Regulatory Commission

ACTION

Netice of Proposed Rulemaking

SUMMARY : The Federal Energy Regulatory Commission 1is authorized by section
107(c)(5) of the Natural Gas Policy Act of 1978 to designate certain
types of natural gas as high-cost gas where the Commission determines
that the gas is produced under conditions which present extraordinary
risks or costs. Under section 107(c)(35), the Commission issued a
final regulation designating natural gas produced from tight formations
as high-cost gas which may receive an incentive price (18 C.F.R.

§ 271,703), This rule established procedures for jurisdictional
agencies to submit to the Commission recommendations of areas for
designation as tight formatlons. This notice of proposed rulemaking
by the Director of the Office of Pipeline and Producer Regulation
contains the recommendation of the State of New Mexico and the
United States Geological Survey that the Mesaverde Formation be
designated as a tight formation under § 271.703(d).

DATE

as

Comments on the proposed rule are due on September 24, 1981.

Public
Hearing : No public hearing is scheduled in this docket as yet. Written
requests for a public hearing are due on September 9, 1981.

ADDRESS

Comments and requests for hearing must be filed with the Office of
the Secretary, 825 North Capitol Street, N. E., Washington, D. C.
20426.

FOR FURTHER INFORMATION CONTACT :

Leslie Lawner, (202) 357-8307, or Victor Zabel, (202) 357-8616

L_ammm e Cerer et e e



UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

High-Cost Gas )
Produced from ) Docket No. RM79-76
Tight Formations ) (New Mexico-5)

NOTICE OF PROPOSED RULEMAKING
3Y DIRECTOR, OPIR

(Issued August 25, 1981)

I. BACKGROUND

On July 30, 1981, the State of New Mexico 0il Conservation Division
(New Mexico) submitted to the Commission a recommendation, in accordance
with § 271.703 of the Commission's regulations (45 Fed. Reg. 56034, August 22,
1980), that the Mesaverde Formation locéted in Rio Arriba County, New Mexico,
be designated as a tight formation. The United States Geological Survey (USGS)
concurs with New Mexico's recommendation, however, the USGS recommends the
addition of contiguous acreage, thereby enlarging the area recommended by New
Mexico., The New Mexico and USGS recommendations and supporting data are on
file with the Commission and are available for public imspection. Pursuant to
§ 271.703(c)(4) of the regulations, this Notice of Proposed Rulemaking is
hereBy issued to determine whether New Mexico's recomﬁuwdation that certain
portions of the Mesaverde Formation be designated a tight formation should be

adopted and whether the USGS recommendation to include contiguous acreage

~should also be adopted.

I1, DESCRIPTION OF RECOMMENDATION

The Mesaverde Formation 1is located in Rio Arriba County, New Mexico,
approximately 30 miles south of Dulce, New Mexico. The area recommended by
New Mexico and the USGS is situated in Towanships 2 and 3 North, Ranges 26 and

27 West along the eastern fringe of the main Blanco Mesaverde Gas Pool. The
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specified area is almost 11 miles in length and 4 miles in width., The
Mesaverde Formation consists of twe 40 to 100 feet thick sand members, the
Cliff House and Point Lookout Sandstones, separated by -about 300 feet of
the Menefee shale wmember. The average depth to the top of‘the Mesaverde
Formation is 5,563 feet. The recommended area is subject to New Mexico
Order No. R-1670-T, issued November 14, 1974, which authorizes infill
drillihg in the Blanco Mesaverde field, Accordingly, certain poft;ons
within the proposed area may be subject to exclusion pursuant to

§ 271.703(c)(2)(1)(D) of the regulationms. ) g

11X, DISCUSSION OF RECOMMENDATION

New Mexico claims in its submission that evidence gathered through informa-
tion and testimony presented at a public hearing in Case No. 7154 convened by
New Mexico on this matter demonstrates that:

(1) The average in situ gas permeability throughout the pay section
of the proposeé area is not expected to exceed 0.1 millidarcy;

(2) The stabilized production rate, against atmospheric pressure, of
wells completed for production from the recommended formation, without stimula-
tion, is not expected to exceed the maximum allowable production rate set out
in § 271.703(c)(2)(1)(B); and |

{3) No well drilled into the recoﬁmended formation is expected to produce
more than five (5) barrels of oil per day.

New Mexico further asserts that existing State and Federal Regulations

water aquifers.
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Accordingly, pursuant to the authority delegated to the Director of
the Office of Pipeline and Producer Regulation by Commission Order No. 97,
issued in Docket No. RM80-68 (45 Fed. Reg. 53456, August 12, 1980), notice
is hereby given of the proposal submitted by New Mexico and the USGS that
the Mesaverde Formation, as described and delineatedﬁin New Mexico's and
the USGS recommendation as filed with tﬁe Commission, be designated as a

tight formation pursuanﬁ to § 271.703.

IV. PUBLIC COMMENT PROCEDURES

'Intereste& persons may comment on this proposed ruleméking by submitting
written data, views or arguments to the Office of the Secretary, Federal Energy

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

on or before September 24, 1981, Each person submitting a comment should indicate

that the comment is being submitted in Docket ¥o. RM79-76 (New Mexico-5), and
should give reasons including supporting data for any recommendations. Comments
should include the name, title, mailing address, and telephone number of one
person to whom communications concerning the proposal may be addressed. 4n
original and 14 conformed copies should be filed with the éecretary of the
Commission. Written comments will be available for public inspection at the
Commission's Office of Public Information, Room 1000, 825 North Capitol Street,
N. E., Washington, D.C.,, during business hours,

Any person wishing to present testimony, views, data, or otherwise
participate at a public hearing should notify the Commission in writing that
they wish to make an oral presentation and therefore request a public hearing.
Such request shall specify the amcunt of time requested at the hearing.

Requests should be filed with the Secretary of the Commission no later than
éeptember 9, 1981,




(Natural Gas Policy Act of 1978, 15 U.S.C, §§ 3301 - 3342.)

Accordingly, the Commission proposes to amend the regulations in Part
271, Chapter I ?itle 18, Code of Federal Regulations, as set forth below, in

the event New Mexico's and the USGS recommendation is adopted.

(SEAL)

_}w/.’.
nneth A, Williams

‘Difector, Office of Pipeline
and Producer Regulation
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Section 271,703(d) is amended by adding new subparagraph (63) to read as
follows:

§ 271,703 Tight formations.

* * X X ]

(d) Designated tight formations. The following formations ave desiguated

as tight formations. A more detalled description of the geographical extent
and geological parameters of the designated tight formations is located in the
Commission's official file for Docket Ng; RM79-76, subindexed as indicated,
and is also located in the official files of the';urisdictional'agency that
submitted the recommendation.
* ok * * ®
(48) through (62) {RESERVED]

(63) Mesaverde Formation in New Mexico. RM79-76 (New Mexico=5).

(1) Delineation of formation, The Mesaverde Formation underlies portions

of Townships 2 and 3 North, Ranges 26 and ZiWWest in Rio Arriba County; New
Mexico. The proposed area is within the Blaaco Mesaverde Gés Pool approximately
30 miles south of Dulce, New Mexico. It consists of the Cliff House and Point
Lookout sandstone mémbers, separated by the Menefee shale member.

(i1) Depth. The Mesaverde Formation is overlain by the Lewis Shale
Form&tidn and underlain by the Mancos Shale Formation. The average depth to

the top of the Mesaverde Formationvis 5,563 feet.

Rt s 5 A
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UNITED STATES OF AMERICA SANTA fp ISton
FEDERAL ENERGY REGULATORY COMMISSION

18 C.F.R. Part 271

High-Cost Gas Produced from Tight Formations; Notlce of Proposed Rulemaking
Docket No. RM79-76 (New Hexico-3)

AGENCY : Federal Energy Regulatory Commission
ACTION : Notice of Proposed Rulemaking

SUMMARY : The Federal Energy Regulatory Commission is authorized by section
107(c){5) of the Natural Gas Policy Act of 1978 to designate certain
types of natural gas as high-cost gas where the Commission determines
that the gas is produced undér conditions which present extraordinary
risks or costs. Under section 107(c)(5), the Commission issued a
final regulation designating natural gas produced from tight formations
as high-cost gas which may receive an incentive price (18 C.F.R.

§ 271.703)., This rule established procedures for jurisdictional
agencies to svbmit to the Commission recommendations of areas for
designation as tight formations. This notice of proposed rulemaking
by the Director of the Office of Pipeline and Producer Regulation
contains the recommendation of the State of New Mexico and the
United States Geological Survey that the Mesaverde Formation be
designated as a tight formation under § 271.703(d).

DATE : Comments on the proposed rule are due on September 24, 1981.

Public
Hearing : No public hearing is scheduled in this docket as yet. Written
requests for a public hearing are due on September 9, 1981.

ADDRESS

.

Comments and requests for hearing must be filed with the Office of
the Secretary, 825 North Capitol Street, N, E., Washington, D. C.
20426.

FOR FURTHER INFORMATION CONTACT :

Leelie Lawner, (202) 357-8307, or Victor Zabel, (202) 357-8516




UNITED STATES OF AMERICA
RY COMMISSION

FEDERAL ENERGY REGULATO

fiigh-Cost Gas
produced fron pocket Noe RM79-76
(New Mexico=5)

Tight Formations

o T

NOTICE OF PROPOSED RULEMAKING
BY DIRECTOR, OPPR

(Issved August 25, 1981)

1. BACKGROUND
the State of New Mexico oil Conservation Division

on July 30, 1981,
i{n accordance

ted to the Commissio
a's regulations (45 Fed. Reg.

in Rio Arriba County,

na recommendation,

© (New Mexico) submit
56034, August 22,

703 of the Conmissio
New Mexico,

with § 271,

1980), that the Mesaverde Formation located
The United States Geological Survey (USGS)

s a tight formation.
the USGS recommend

be designated 3
concurs with New Mexico's recommendation, however, s the
g acreage, thereby enlarging the area recommended by New

addition of contiguou
porting data are on

Mexico. The New Mexico and USGS recommendations and sup
and are available for public inspection. Pursuant to o

with the Conmission
d Rulemaking is

file

§ 271.703(c)(h) of
d to deternine wheth

this Notice of Propose

er New Mexico's recommendation that certain

ated a tight formation should be

the regulations,

hereby issue
jons of the Mesaverd

er the USGS yeconmen

e Formation be design

port
dation to include contiguous acreage

adopted and wheth

should also be adopted.

11. DESCRIPTION OF RECOHngﬂpAIION
The Mesaverde Formation is located in Rio Arriba Countys Hew Mexice,
New Mexico. The area recommended by

ps 2 and 3 North,

approximately 30 miles south of Dulce,
s situated in Townshi Ranges 26 and

New Mexico and the UsGs i
e main Blanco Masaverde Gas Pool. The

27 West along the eastern fringe of th
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specified area is almost 11 miles in length and 4 miles in width. The

Mesaverde Formation consists of two 40 to 100 feet thick sand members, the

|
1

Cliff House and Point Lookout Sandstones, separated by about 300 feet of
the Menefee shale member. The average depth tc the top of the Mesaverde
Formation is 5,563 feet. The recommended area 1s subject to New Mexico
Order No. R-1670-T, issued November 14, 1974, which authorizes infill
drilling in the BRlanco Mesaverde field. Accordingly, certain poftions
within the proposed area may be subject to exclusion pursuant to

§ 271.703(c)(2)(1)(D) of the regulatlons.

I1I. DISCUSSION OF RECOMMENDATION

New Mexico claims in its submission that evidence gathered through informa-
tion and testimony presented at a public hearing in Case No. 7154 convered by
New Mexico on this matter demonstrates that:

(1) The average in situ gas permeability throughout the pay section

of the proposed area is not expected to exceed 0O.! millidarcy;

(2) The stabilized production rate, against atmospheric pressure, of
wells completed for production from the recommended formation, without stimula-
tibn, is tot expected to exceed the maximum ailowable prodﬁction rate set out
in § 271.703(¢)(2)(1)(B); and

(3) No well dvilled into the recommznded formation is expected to produce

more than five (5) barrels of oil per day.

New Mexico further asserts that existing State and Federal Regulations

assure that development of this formation will not adversely affect any fresh

water aquifers.
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Accordingly, pursuant to the authority delegated to the Director of
the Office of Pipeline and Producer Regulation by Commission Order No. 97,
issued in Docket No. RM80-68 (45 Fed. Reg. 53456, August 12, 1980), notice
is hereby given of the proposal submitted by New Mexico and the USGS that
the Mesaverde Formation, as described and delineated in New Mexico's and

the USGS recommendation as filed with the Commission, be designated as a

_tight formation pursuant to § 271.703.

IV. PUBLIC COMMENT PROCﬁDURES

Interested persons may comment on this proposed rulemaking by submitting
written data, views or arguments to the Office of the Secretary, Federal Energy
Regulatory Commission, 825 North Capitol Street, N. E., Washington, D.C. 20426,
on or before September 24, 1981, Each person submitting a comment should indicate
that the comment is being submitted in Docket No. RM79-76 (New Mexico=-5), and
should give reasons including §upporting data for any recommendations., Comments
should include the name, title, mailing address, and telephone number of one
person to whom communications concerning the proposal may be addressed. An
original and 14 conformed copies should be filed with the Secretary of the
Commission. w;itten comménts will be available for public inspection at the
Commission's Office of Public Informat%pn, Room 1000, 825 North Capitol Street,
N. E., Washington, D.C., during business hours.

Any person wishing to present testimony, views, data, or stherwise
participa;e at a public hearing should notify the Commission in writing that
they wish to make an oral presentation and therefore request a public heéring.

Such request shall specify the amount of time requested at the hearing.

Requests should be filed with the Secretary of the Commission no later than
September 9, 1981.
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(Natural Gas Policy Act of 1978, 15 U.S.C. §§ 3301 - 3342.)

Accordingly,:the Commission proposes to amend the regulations in Part

271, Chapter I Title 18, Code of Federal Regulations, as set forth below, Iin

the event New Mexico's and the USGS recommendation is adopted.

(SE AL)

nneth A, Williams
Difector, Office of Pipeline
and Producer Regulation
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Section 271.703(d) is amended by adding new subparagraph (63) to read as
follows:

§ 271,703 Tight formations.

] . * X * *

(d) Designated tight formations. The following formations are designated

as tight formations. A more detailed description of the geographical extent
and geological parameters of the designated tight formations is located in the
Commission's official file for Docket No. RM79-76, subindexed as indicated,
and 1s also located in the official files of the jurisdictional agency that
submitted the recommendation.
* ’ * * * *
(48) through (62) [RESERVED]

(63) Mesaverde Formation in New Mexico. RM79~76 (New Mexico-5).

(1) Delineation of formation., The Mesaverde Formation underlies portions

of wansﬁips 2 an& 3 North, kanges 26 and 27 Wesf'in Rio Arribé County, -New
Mexico. The proposed area is within the Blanco Mesaverde Gas Pool approximately
30 miles south of Dulce, New Mexico, It consists of the Cliff House and Point
Lookout sandstone members, separated by the Menefee shale member.

(ii) Deptn. The Mesaverde Formation 1s overlain by the Lewis Shale
Formation and underlain by the Mancos Shale Formation. The average depth to

the top of the Mesaverde Formation is 5,563 feet.

T,
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3 SANTA FE, NEW MEXICO
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} EXAMINER HEARING
&
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IN THE MATTER OF: }

7 ) no
A Application of Mobil Producing Texas) .
8 and New Mexicc, Inc., for designa- ) CASE

| tion of a tight formation, Mo ) 71%4 I
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] . ’ s
BEFORE: Richard L. Stamets
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12 ‘
13 TRANSCRIPT OF' HEARING
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15 1
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17 Division: Legal Counsel to the Division
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: 5 For Northwest Pipeline A William F. Carr, Esq.
Corporation: CAMPBELYL, BYRD, AND BLACK
6 - Jefferson Place
4 santa Fe, New Mexico 87501
T
8
9
10 ’ INDEX
11
12 | TRAYMOND C. HOFFMASTER
M " 13 Direct Examination by Mr. Spsrling &
14 - Cross Examination by Mr. Stamats 27
15
16 Statement by Mr. Buckingham 13
17 : Questions by !s. Umschler 34
18 - Questions by Mr. Higgens 35
19 Recross Examination'by Mr. Stamets 38
20 Cross Examination by Mr. Padilla 38
21
22 Statement by Mr. Cary 4D
23
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pY MR. SPERLING:

MR, STAMETS: We'll call noxt @ze Humbol
7154.

MR. PADILLA: Application of lobil
Frodacing Texas and New Mexico, XIne,, for designation of a
tight formation, Rio Arriba County, Now Mexico.

MR. SPERLING: James E, Sperling, Albu-
querdJque, New Mexiéo, appearing for the applicant, Mobil,

We have one witness.’

MR. CARR: tilliam F, Carr, with the
law firm Camprbell, Byrd, & Black, Santa Fe, appearing on

behalf of Northwest Pipeline Corporation.

We do not intend to call a witness.
{ttitness sworn.)
RAYMOND C., HOFFMASTER
being called as a witness and being duly swoxn upon his oath,
testified as follows, to-wit:
RIRECT BXAMINATION
0 Mr. Loffmaster, have vou on any prior

occasion testified bhefore the 01l Conserxvation Division so

that your qualifications are a matter of record?

¥

s, .
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_ background with respect to vour profession?

X No, sir,

0 | That being the caso, would you pleanoc
give us a brief desaription of your educational and exnorienc

A I graduated from Ti'xas A & M with a B8
in geological engincering in 1974,

I was employed by Mobil immediately out
of school. I worked as a field cnginecer for 4-1/2 vyears: was
transferred to our company office in Houston as a'reservoir
engineer, whore I spont the last vear and a half, with ra-
sponsibllity of fields in New Mexico and West Texas.

Q Have you had in addition to your edu
cational and experience background any other oxperience in
the oil fields that would enhance your qualifications?

A Yes, I'm a Registared Professional En-
gineer in the State of Texas.

MR. SPERLING: Are the witness' qualifi-
cations accentable?

MR. STAMIITS: They are,

Q Mr., Hoffmaster, would vou tell us briefly
the purpose of the application filed by Mobil in this matter?

A Well, Mobil would like to gubmit an(

avplication to deslgnate the Mesaverde Pool under cartain

sactions asz a tight formation. Wa believe that we can --
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6
that the guidelines established by FERC Orxrder MNumbar 99 can
be proved to -~ in the Mesaverde formation.

0 This application relates to the Blanco
Mesaverda Pool in northwest New Mexico?

A Yeasa,

:Q Would you give us a very brief descrip-
tion of the geology ehcounteredﬁin thae Mesaverde Pool with

which this -~ a portion of which this application is con-

cerned?

A well, the -~

Q You're raferring now to Exhibit Number
Ona?

A Yes, I an. Okay, the - wa beliove

that this is a soparate sand body located to the east of the
Blance Mesaverde main pool, It's cdelineated by dry holes

surrounding this area, and we believe it to be a separate

sand body that has producing characteristics that are not

similar to the Blanco Mesaverde,
e beliove 1t to be a near shoye bar

tywe deposit, whereby the center part of the sand body is

~ “the thickest, the most permeable. As the sand tbins out on

to the esast or to the waest, we believe that the permeability
deoxreaseas,

0 It nmight be well at this time, Mr.
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7
Exaniner, to for tha record describe the mathod in which we
have identified the exhibits which are to be bofore the
Examiner‘in this matter.
With the application we have submitted
a bound booklet which contains cesgentially all of the ex-

hibits which support the application.  In addition to that,

~ the same bound booklet has been marked for identification

here at this hearing as Exhibit A, with Exhibits numbered
regpectively within Exhibit A, One through Thirteen;

with -that explanation, would you now
refor to what's been marked for identification as Exhidbit
T™wo of A?

A Okay. Exhibit Two ie a cumulative pro-
duction map, We have plntted curmulative production of wells
that wore completed in the mid to late '50=s.

| As you can see in Segtion 36, Township
2%, Ranga 3 West, that is & sweet spot whereby we have had
the highest cumulative production. As youw trend in elther
direction, the cumulative productions decrease and as you
approach the wells that were dry hoies surrounding this
fiuld, that tho produckion stops.

Q Now the coloxed area, or tie cutlined
area, represents the approximately 13,000 acre area vhich is

designated in the application as the area vhich Mohil saeks




1
N 8
2 .
to have designated ag tight formation arca?
3
A Yoa. i
N 4 ' ‘
) 0 All right. Would you now refer to what
5 5 :
has been marked as Fxhibit Three and explain the purrose of
6
that exhibit and what it shows?
7
A Okay, Exhikit Three -~
8
Q This is in the bound wvolume?
9
A Yas .
10
MR. STAMETS: what page is that on?
11 i
MR. SPERLING: VFiwva.
12
A Page five,
~ 13 '
MR, STAMETS: Thank you.
14
‘ A Okay, Exhibit Three is a table of after
15
v frac permeabilities that were calculated from bottom hole
16
pressure buildups run in 1975 and '76.
17 ‘
The calculated permeabilities were
18 .
averaged and it was found that the average was .146¢ milli-
19 :
darcies.
20
We want to point out that these were
) ‘
after frac permeabilities and that they are higher than
22
would be expacted if a -~ if the well was not stimulated.
13 This represents an average after firac-
24
ture treatisont for eleven wells?
25
A Yeo, sir.

T




2 Q Do you have any further corment on Ex-
3 hiSit Thrae?

4 A We'll attompt to prove later that -~

5 exaot to what dagree an increase in permeability is éausod
6 by fracturing.

7 o All right., Vould you refer to Exhibit
8 : Pour and explain the nature and purpose of that exhibit?

9 A Okay. Exhibit Four identifies a

10 | typleoal 4nalysis used in detormining the permeability based

11 on the Hornor plot.
12 0 This exhibit identifies the Jicarilla
h 13 G No. 1-A %¥ell as the subject of this colleagtion of presaure

M | and production data, is that correct?
1§ A Correct.
16 o Can you locate that well on Exhibit

17 | one for us, or any of the other axhibits that you've alraady
18 | referred to? Perhaps Two would be wmore appropriate.

19 : A Okay.

20 MR, STAMHTS: It's tha well in the

21 | southeast guarter of Section 35 of 27 MHorth, 3 West?

‘ 22 A Okay, ves, it's in the southeast cquarter
’ 23 | of saction 35, T 27 ioxth, Range 3 West.

- 24 MR, STAMETS: Go ahead.

- 25 A I'd liko to mention ailso that thisz type

L R, it
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six?

10

of caloulation igs a standaxd in the industry for dotermining
the accurate in situ permoability.

0 These data wero collected over a period
of 165 hours?

A Yes,

Q Okay. Ia the exhibit which is numbered
Four and appearas on page aix a part of the calculation, or

at least an application of the data that's shown on page

A Yes, it in. It's a plot of the bottom

hole pressurc versus T plus delta T over delta T.

Q How about the intervening page?

A Yas, that's a summary of the calculation+
involved.

2 This on page six is the actual calcu~

lation which was performed by you arriving at the conclusions
which are stated in the oxhibit?

’, Yos., AS we can sae here, the permeability

—

wvas .063 millidarcies. which is less than .1 millidarcy re-
quirenent, and this in even after fracing the well.

W) Would you now refer to what's been
marked as Ixhibit Five and explain the purpose of that ex~

hibit?

2, Exhibit Five is anothoex permeability
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calculaticn based on a lorner plot, simllar to Exhibit rour,
but on fhe Jicarilla -2 No. A.

How this well was also fraced and we
caloulated a permeability of ,262 millidarcies.

Q Can you locate that well for us on an
exhibit?

A This well is located in the southeast
quarter of Section 2, T 26 tiorth, Range 3 West.

Q The data collocted is essentially the
sane és that with reference to Exhibit Four except that it
relates to another well?

A : Yeos.

Q0 And this 13 true of the plot which ap-
pears as a part of this exhibit, that simply puts in graph
form the data colieited on the first page of the exhibit?

A Yes.

o Okay. Exhibit Five-A has been identi-
fied in the bhooklat. Iould you refar to that and explain
the vurpose of the date collected there?

A - Okay. The table you see, or the figure
on tha page, is taken out of the SPL Monograprh Volume 1, |

Pressure Buildup and I'low Tests in Wells, vage 10§, and it

correlates permeability that has beoen calculated after fracing

Lo the permeability that is in a nre frac condition.
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2 ~If you'll netice on subscauent pages on

3 rxhibit Five-A, that we involve our calculations of dater- x
1 ® 4 mining the fracture length basced on the volume of -~ of sand
f» S that we are to use in the fracture.

6 The calculatcd fracture length was 1000

7 feot, which is in this equation identified on the bottom of

8 page 8 as Xe, and xe iafdetormined to be one-half the length

9 of your drainage radius, or your drainage area, which in this
10 case is 160 acre square, and this is calctlated to be 1320

11 faet.

12 Now 1€ you divide this X, by X you get

13 a fracturc penetration egqual to .76,

14 Now if you follow the axis here at .76,

15 bring it up to this curve and then carry it across to the

16 laft to interseoct the axis for the ratio of true permeability
17 divided by apparent permeability, we sce that this intexsects
8 | i at .28 |
19 : 8o Lf vou multiply .28 by the permeabiliLy
20 that wasg meaaurcd; we get that the true pexmeability before

21 fracturing was .0734 millidarcies.

22 Q Is this a recognized method of deter-
{ 23 mining vre frac permeability?
- 24 A It's been racognized by £PE and included

25 in their monogranh.
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h 2 Qo Do you have any othar comments about any
3 portion of Exhiblt Five or its narts? !
’ 4 A Vo have a cost breakdown for this parti-

cular well.

6 If you'll notice on the perforating and
i stimulation column, the cost would be --
8 Q This would be the exhibit immediately

9 following rive-A and designated Hobil 0il Corporation, lWelil

10 Cost Statenent?

11 A - Yes. As you can sce in the column of
12 perforating and stimulation that the cost for this fracturing
o 13 was roughly 1/2 the total cost of drilling the well.
- 14 0 Does that repregent tho cost of carxving
15 out the frec plan which apvears on tho previous page} the

16 page previous to the Hell Cost Statement?

17 A Yas, it doces. VYa fracturad with 450,000
18 pounds of sand.
19 : MR. STAMETS8: Are thase actual figuras

20 hased on 19767

21 N Yes, this is 1976 figures.,

- - - =

L ‘ MR, oTAMEY would have a substantipi

v Yo
23 increaze in essentlally everyone of these cosats in todav'=s |
24 dollar figures,

25 B That's correct.
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0 tould you clasnsify this fracture treat
ment as a masgsive traatment?
A, Yoz, I would.
Q ould you say that this treatment wvas

typical of tho treatment roquired or at least utilized in
connection with the cormvletion of the other wells?

A In the early days of fracturing techno-
logy was limited. They basically fraced with just water and
sand and the amount of sand put away was considerably loss,
and this is a nevw mothod of fracturing. We believe it can

increase considerably the amount of gas to bas recovered.

Q But it is expensive.
A But it is expensive,
n tiould vou now refer to what's heen

marked as Exhibit Six and describe the information contained
on that exhibit and its purpose?

A Exhibit 8ix is a summary of hole core
vermeability analysis. These are usually compliled by a comn-
pany such as CORE Lab, whatever, to determine permeabilities
in a gualitative manner rather than a quantitatibe mannex.

The method usually is by taking one cord
ver foot of hole core and extracting tha core so that all
the liquids are out and injecting air into it to daterminc

the pexieability,
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Now these are noted for being highexr than
vhat is actually measured in the formation, mainly due to
liquids that are present, your intoratitial water saturation
and the other fluids that may be in the core, yhich will re-
duce the pormeability.

The table listed in Exhibit Six shows
the reduction of pormeability due to compaction. If you look
at the uppor lefthand graph, you'll notice an 80 percent
permeability reduction due just to compaction and it can be
applied to vermeabilitiss that are taken off of the core
analysis. As you can see, this has reduced the in situ per-
meabilities.

However, even thaegse permeabllities are
higher for the roason I mentioned hreforehand.

Another reason for - like !I-7 of .216 -|-

Q You're referring now to Well li-7?

A Okay., this --

0 | Is that correct?

A, Yes, Well H--7. The number of samples

taken was only 28 and this was taken out of one portion of
the total core, and if all the core had been analyzed and
averaged, it would have been a lot less,

$o in essence, thig is really not accu-

rate as determining permeabllity, but it's showing that it's
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2 loweven though -+ even with, you know. the atandard core
' 3 analysis, and well, it's just kind of qualitative rather than .
" 4 quantitativeo.
5 Q The sourcae of the Information which is

6 ahown in the middle of the page, I presume ls Petroleun Re-

7 servoir Engineering by AMYX, is that right?

8 A - AMYX.
9 | LI AMYX, okay. Is that a recognized treatisge?
10 A Yes, this 1s the resexrvoir engineering
11 bhook that's used at Texas A & M and elsevheora,
12 | o Would vou refer to vhat has bLaen marked
™ 13 as Exhibit Soven and describe the information contained on

14 that exhibit and its purpose?

15 | hY Exhibit Seven lists a sumnmary of all
16 the pra frac flow rates that have been compiled for the

17 Jicarilla leases. Most of these were takan in the 1950's.

18 If you were to average these first
19 group, it averages 150 lcf per day. which i8 less than the
20 188 Mcf per day requirement for formations found at this
21 depth.
22 0. Now what requirements are you roferring
/ 23 £o?

" 24 A That's the FERC requirements whereby
~ 25 it states a pro-stimulation produciion rate to atmosphera of
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formationg whose tops are between 5500 feet and 6000 feot
may not excead 188 Mef pox day.

0 : Okay. And that referonce is to FERC
Order Number 99%

A Yos.

Q Would you refar to vhat's besen marked

as Exhibit Eight and describe the information contained on

that exhibit and the source of the information?

A Exhibit Eight is a laboratory analysié
of the field sample taken from Jicarilla "E" No. 1 in 1958,

This exhibit identifies the flow rates
that were found and also a component analysis of the liguid
hydrocarbons.

As you can see, the GOR is 151,000. Ve
obtained 3.2) barrels per day of liguida out of a flow rate
of 486 Mecf per day, and we believe that this is a condensate
and not an oil and also that its production rate is less than
5 barrels per day, which gatinfies another reguirement from
FERC Order Number 92, which states that the pre-stimulation
oil rate shall not exceed 5 bharrels of oil per day.

Q. In view of your last comment, wbuld you
now refer to what's been marked as Exhibit Wine, which is
a plat of avorage daily oll production, and 171l ask you 1£

that plat shows the avea colorad in yellow, which is the
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subjeot of the application, and would you then exvlain tho
additional data contained on the exhibit?

R Okay. This is a plot of old vreduction
rates that were averaged throughout tﬁe 1ife of the field.
Vla- took the cumulative production of liquid hydrccarbons
divided into the total gas that was producgd to obtain this
average, and then it was nlotted on contours of equal daily
rate. ' | -

I would like to poin% out that Qa he-
lieve that this is a condonsate, that it is in a gas form in
the reservoir, and it becomes liquid through reduction of
pressure and temperature at the surfacae,

Q Now the exhibit identifies, and you have
idéntified it as average daily oil vroduction. For what
period or during what interval of time?

A This is calculated from the inditial
potential through tihe present day.

b Poxr all wells?

A For all wells that are listed hexre, yes.

I believe we got them all.

Q Over the total lifc of the well?
A Yes, sir.
Q And what conclusions do you draw from

that information with respect to oil produgtion in licht of
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the guidelines contained in Order 997
I X Well, wa have very limited data as to
the initial fluid production rate and the best we could do
is come up with a daily average throughout the lifc of the

field.

put we'd like to mention that this is nof

an oil., 1It's a condenéate. as stated before, and that we
satisfy the requirements, both that the average if less than
five barrels per day and the fact that it's not ah oll to
begin with.

WQ' Does the information contained on Exhibi
Pight indicate the gravity, tha API gravity of the fluid?

A Yes, down on the lower righthand corner
we have API gravity of 57.35 degrees.

o Does that reinforgce vour conclusion
that this is a condensate?

A Yes, sir.

Q Would vou now refor o what's been
marked as Exhibit Ten and explain the purposa of that exhibit

A Exhibit Ten is a plot of the initial
pre frac rates that we had previously tabulated, just
showing thelr locations,

Q How does Exhibit -~ underneath sach of

the wells show the vre frac flow ratoe that is shown on the

%2

=3
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previous exhibit?

A Yag,

¢ And these rates appear to enconpass
the north/south and east to west of the majority, or at least
a substantial number of the wells within the area which is
the subject of the application, right?

A Right.

0 Would von refer to Exhibit Fleven and
describe the exhibit and what's shown on it? And what its
purpose is?

A Exhibit Eleven is an east/west cross

section which shows the formations that make up the MesaVerde

Q ould you identify the line of section;
please?

A This ig the line designated a-C.

Q. ¥lell, on the map, for example, Fxhibit

Ten. It's a little hard to read on the cross section itself.
A ; Okay, the line extends through our

Jicarilla leases, or lease H, which is the southern half of

Section 11 and 12 of T26 North, Range 3 West; also encomn-

passihg section -~ the southern half of Section 10 and

crossing over due west to Section 12 of T 26 North, Range

4 Vest.

MR, STAMETS: ¥ helieve i¢'s Section

e




2 17.
o 3 : A Pardon? |
* | 4 MR, STAMETS: T beliave that's fection
| S 17. "
6

A okay, I was giving the western extension
7 | of this 1line. | i
8 MR, STAMETS: Oh, I'm sorry. I was

9 lookiﬂg to the east.

10 S Well then the line of section runs --
11 beging approximately four or five miles to the west of the

12 area designated on the exhibit and in the application, and

i _:} ‘ 13 extends to the east of that area, is that correct?
.} 14 A Yes.
: 15 ) Ind what conclusions do you draw from
16 the cross section with respect to information essontial to

17 consideration of the application?

18 A Ckay, in the -~ starting in the west
19 we have Southland's Jicarilla 101 Ho. 8, which potentialed
20 in the Mesaverde for 3.2-million a day.

21 How 1f we follow this séction line due

22 east, we notice that Consolidated 0il and Gas Jicarilla No.
23 1-10 was a dry hole in 1963, This is in the southwest --
. southwest cuarter, ¥ believe, of Section 10, T 26 Morth,

Range 3 West. ‘e beliceve that this identifies the wostern
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limit of the field delincated by dry holes,.
And as we move again to the east we have
our Jicerilla Il No. 8, potentialed for 4,8-million per day,
and then going to ocur Cheney Federal No. 2, which notontialed

for $.2-million a day. And these are all post frac rates.

0 The Cheney Fsderal is in Section 37

A \ No, it's in Section 17.

Qo ; 167

A 17, T 26 North, Range 2 Wesat.

Q Okay.

A Tt's the easternmost point of the oross
section.

@ That's in the southeast -~ the southwesy

quarter of the southwest quarter of 17.

A Yes, sir.

& All right. Do you have anything furthex
on Exhibit Eleven?

A Mo, air.

Q Would vou refer to Exhibit Twelve and
describe the information contained on that exhibit and its
ipurpose?

A This map has spotted all the Hesaverde

completione and also Pictured Cliffs coapletions in the

area. The numbers indicate the present gas nroduction in




9 , A That's correct.

10 0 Okay, present production.

11 ' A Yes.

12 ) Can vou descrike for us what conclusions
o 13 you draw from a comparison of the current daily production

14 rates with vespect to the north, south, east, or wost areas

15 with particular regard to future devclopment?

16 A, Well, as can be seen, the wells to the

17 cast and west flanks have low daily productions, thich cor-
18 | respond to their low cumulative productions that have been
19 obtained from these waells.

20 Q Anything else?

21 Would you now refer to Exhibit Thirteen

22 and explain that exhibit?

23 A Fxhibit Thirteen is a structurc map

. 24 contoured on the top of the CILff Fouse formation, I Lelieve,

25 showing the general trend in the area and the location of

1 23
) 2 Hef per day attributed to oach well.

| 3 4 Kow the figure, we'll say 1in Section X

; ® 4 35 in Township 27 North, Range 3 Weat, the wall designated : | '

? - { S as the No. 3 Jicarilla G, is the figure to the left of tho

’ % 6 well the Pictured Cliffs production? |
- % ' 7 | A Yes, sir.,
3 - 8 ) And to the right the Masaverde productiém?

l
!
;
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0 And this is contoured bascd upon corre-
1ativé points on logs or how did you arrive at the -

A Yes, they're contoured on tops that wera
located in cach - ia each well on the electric logys,

Q With a common point that is the top of
the Point Lookout as tho point of refarence?

A The Cliff Kouse.

Q. | Cliff Houge? That's G member of the
Mesaverde formation?

A : ’ Yes,-the uppermnost membar,

Q I want to now call vour attention to

what's been marked as Exhibit B for the purnoses of identi-
fication of this hearing and ask you to ex lain that exhibit
and what it is intended to show,

A Tthis Bxhibit B is a plot of vrofit in-
dicators that -- a result of P & L analysi: that were run
using various reserves and typical drillin. costs, and it
shows the first -~ the lower one is the ra. . of veturn,

You notice that anything under 400-million n day at present
prices is totally uneconomical to rroduce,

¥ou scu a profit invectment ratio of
zexro, which is a breal even condition and we do not helieve

at the current prices that reserves of this magnitude are
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worth drilling for.

0 Are tho ultimate reserves shown at tho
bottom of the granh intended to reflect any reserve calcula-
tion that vou have madn with respect to undeveleoned acreage
or is thgt assunad resgserve fiqures?

A These are just taentative reserve figures

to ~- as points on the plot.

] Okay. 2nd the two plots show the pre-
gent gas price being received for nroduction in the field
versus- the presently vrevailing ticht gas price permittéd
under the FERC regulations, right?

L% ‘Yas,

o Basaed upon the information which you've
complled in the form of theae exhibits, and your testimony,
what conclusions have you reached with respect to the quali-

fication of the area designated in the application as a

 tight gas formation undexr the prevailing regulations involved

A We believe that we have satisfied all
three of the requirements; the requirement that the in situ
perneablility be less than .1 of a millidaxcy; that the pro~
duction rate for formations of this depth not excced 188
HMcf per day average; and a pre-stimulated rate -- or condi-
tion to atmosphere permit the o0il wroduction rate not excesd

5 barxels per day.

L B 6t e x2S et ek e e e e
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1'd 1like to ﬁoint out Exhibit fwo once

more in relation to Ixhibit B,

Qo That is cwalative ¢as oxhilbie?

| W ves. Okay, as we stated ear;ier”in Ex-
hibit B, that under thq present prices anything under 400-
million per day total recovery is uneconomical.

Ve can see from the cumulative productio?
map that the contour 500 Mcf and on to the zero production
rate, we see an area that is basically the undeve loped area
rhat we wish to develov, and the average, you might say it
would be 250 Mcf in that whole area.

go based on the current prices we cannot
develop this acreage any further until we would rececive some
price incentive.

o hre you designating generally the area

to the northeast of the exhibit?

pes]

M ves, Sections 13, 24, and a few location

in 2% and 36, in ¢ 97 North, Range 3 Hest.

0 ckay.

Well, I take it, then, ;hat in vour
oninion éhe granting of the application, that the result
price application would result in the recovery of otharwise
cconomically unrecoverable resarves?

M ¥Ynsg, BLY.
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o Based upon that do you feel that the

granting of the application would be in the hest interest of

conservation?
A, Yén, Gix.
0 Do you have anything further with respe

to any of tha axhibits or any othor comments?
A I don't believe so,
MR. SPERLING: We'd like to offer Ex-

hibits A, One through Thirteon, and Fxhibit B at this time,

Mr, Rxaminer.

MR. STAMETNR:+ These 2xhibits will be

admitted.

MR. STERLING: That's all we hava.

CROSS EXAMINATION
BY MR. STBMETS:
Q Mr. Hoffmaster, you've indicated, I
believe, that you feel that the -~ this isolated reservoir
is defined on the west side by dry holes, is that correct?

A Yes, sir. And we believe somewhat to

+ha east side. also, and to the north, There has been a Axy

hole in Saection 36, Townshin 28 Morth, Range 3 West. 2Also

in Section 32, T 28 Horth, Range 2 West:; in Section 20 of

7 27 North, Range 2 Yest; and we've had a nunber of unccono-

ot
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' eate an eastern pinchout, too.

might be continuous with the main body of the reservoir in

28
mical walls that we have plugged subsaquently in our Jicarilla
H & D leases, which would he Section -~ excuse ne, the seo-

tion 12, it would be the northeast guarter, our Jicarilla

a2 Al LYo . vd —~ =~
s W N g

has produced 22-nillion, and have been plugged.

fo we believe that we can fairly delin-

0. r&hat about down at the southwest and?

It looks like there's a possibility there thaﬁ the vool

Section 15, 26 North, 3 West?

A ‘ ‘There'é a dry hole, not a dry hole but
it only produced 6-million, in the Northwest Jicarilla Uo.
11, I beliewve, in the northeast guartar of fection 15, which
you mentioned.

Q Ckay. Now there is some acreage in
this isolated reservoir which is8 outside your yellow line.
Why did you leave that acreags out?

A ' Thiz is a new development that we be-
lieve is isolated from this main pool éhat we're discussing.

Q Wall, I perhaps didn't exvlain nmyself,
There's quite a bit of acrcage which is between tha zero
¢ontour line on Exhibit Two and the 530 contour line which

is not included inside yvour yvellow outline, and why did you

- -aad 49 — a2 B ... e b
Y Tuvsvasadalaa NI QLU AD
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not include that acreago?
A 7 Oh, I see, on thae want sldae?
Q Yaalh, corroct.
A | Wall., we had -.-.wa Aid not have ths

production or tha data that was available to us on this, and
our acreage ends at -~ just to thc east of hare on Section
35, 2, 11, going south, and we were just -

o] Was there reason to believe that the
avidence would be any different concerning that acreage, than
the acreage within the vellow outlina?

A No.

Q Now, referring to the final oxhibit,
the economic exhibit. what is the cost data based on in there
Is that based on recent drilling activity, your estimaﬁe of
what well coat would bé?

A This is based on 1982 drilling cost
and also prices that we estimate will be in effect then. Ue
used this baslcally becsuse we balieve that before -- that
the year would be out before we, all the parties involved
would decide on thies, you know, course of action concerning
this, and we believe that really it's just a slight escala-
tion and that even present prices will still reflect the
same profit indicators. .

o ad you indicate that the two-year

L5
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payout would be appropriate for a woll. »Anything heyond two -
years vou think would ho a risky venture?

A Well, we basically look at our profit
investnent ratio and rate of return rathor than two-vears
payout.

" Under current prices you could see that
even at 600-million that the fate of return is only about
17 percent or 8o, which is significantly low,
And furthefmore our profit investment

ratio only vields approximately 40 cents, I helieve, if the

scale is right, on the dollar.

Q Talking about 600 M ~- oxr 600-million?
A Yes.
4} Woll, I see., I was looking at the --

the situation with the tight --

IR , I was looking at current prices.

) You were looking at current unrices.

N Yos. |

o Ckay. All right. I'd like to’take a

look at Exhibit Three, pnlease.

You have a number of wells there. It
looks 1like mavbe a dozen and there are more wells than that
inside the boundary of the area that you're proposing here,

Is there any reason that yvou gelected this group of wells
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as opposéd to another group or the entire group of wells?
A ‘ Thene are the only wells where wo had
bottom hole pressure builduns,
[0} okay. And on Exhibit lHumber Four you
indicatgd a very poor prermeability for that well even after

a frao 4oh, and that well dnes scem tc bo ¢

a sweet spot in the pool. 1Is this an anomalously poor situ-

ation or is that going to bo a goed woll also?

A The data points I used on this Exhibit
Ten, that you're referring to, were used only cn wells that
were completed in the '50s. I usad - did not use the in-
£fill weils and I don't have the data with me as to exactly
what that well ig produciﬁg now.

The reason for this was that wells that
were completed in the '50s are basically depleted now and
we believe that -~ that cumulative production 1s just about
all of the total reserves that they have, you know, they're
alrost depleted now, and infilliwells, if they were used &3
data points, would not he repregentative and would really
he meaningless,

fiow ail of the exhibits that represent

.
£

a map of the area show that sorme Iinfill wells have haen
drilled at this time., Probably they're best displaved on

sxhibit Twelve. At this time there would bae no way, ~uld




1 : 32
2 there, that wae could designata acreago that's already been

3 inf111 drilled as a tight sands rescxvoir?

; o 4 he Well, we have no furthar locations to

E 5 develop. Wa balieve that the entire arcea should be designated
6 anyway, regardless of the fact that there is no futuro de
7 velopmant in hore, mainly because they were used as data, you
8 know, in the reservoir determination.
9 Q Are there any wells, infill wells, with-
10 in the area that have been uneconomical or will be unecenomic

11 wells?
12 A Well, we have the Jicarillq H--4AX was
13 pluaged. I believe that was a dry hole. That was an infill

14 well. This was in Scction 1, T 26 Morth, Range 3 West, in

15 the southeast cuarter.

16 ‘ Rs far as others, I cﬁnnot locate them.

l7i I believe here, this Jicarilla F-2A on the northeast quarter,
18‘ excuse me, the northwest qguarter of Section 27, T 27 Worth,

19 | Range 3 West, i3 -~ will probably he also uneconomical.

20 | Mainly we've developed as far as we

21 could the best locations for infill developmené and the fact
22 that ve have not developed any further is because we believe
23 that we have run out of economic locationg based on current

24 pricas.

25 4] what wells have you drilled in the last
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couple of yeaxs in this arca?

A I beliove we finlshed our infill work
in 1976. %e may have drilled onc more,and I cannot recall
wvhich one it was, subscquent to that time, but the majority
of the infil) work was comnleted in 1976.

Q So you had already determined before
the NGPA came out that there werc some locations in here that
were not economic at that time.

A That's correct.

0 : Are there any non-fraoctured potentials
available in this area?

A fracturing is required on each well.
We do it as a standard policy now to wnlas scon an we set
pipe, to perforate and fracture, bLecauvse wa -~ we tried he:
fore to -- in the '50s to produce befdra fracturing and as
tabulated hore, our rates woere bslow as required for economic
recovery.

MR, STAMETH: hre there other cuestions
of the witness?

Would vou identidly vourszelf for the
record, pleasa?

MR, BUCKINGHAM: Allen Ruckingham,
USG8.  The Examiner has touched a lot of the USCE questions

that we were going to ask, but with me this morning is Cue
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Umgchler, a petroleum engincer, and Robert Higgens, a geolo-

gist, and thoy have some specific queoations to ask,

QUESTIONS BY M8, UMSCHLER:

Q- My first question is, do you have any
evidence that would definitely indicate the areas' to the cast
north, and south, do not meet the criteria that you illu-
strated for this heaxring?

| A We have included in our application
Mobil leases. As to whether there should be an extension or
not, we are not objecting to extending the ficld limits.

Q ¥ou don't have any evidence whather it
would or would not meet the oriteria?

& No, wve don't.,

@ Is it vossible for you to obtain any
information on those wslls located outaide of your boundary
for the ﬁermeability and production criteria?

% GCenerally we have a havd enough time
figding our own data. As far as offsgst operators. I'm in-
clined to believe that they really have as limited data as
possible, just, you know, other than completion data., I
don't belicves they probably nerformed too many buildup tasis
or anything else.

0 And thore's one -~ thera's a couple of
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infill locations in Townsidy 27, 3 Vest, | If thedge inrill
locations have probable roserves of greater than 400 MMef,
would you develop thoge at currant prices?

A Which are the locations with which you
are concerned?

Q0 There's one in the southeast quartor of

15, Section 15,

A Okay, in Township 26 - -
Q 27, 3.
N 27, 3? Well, we would on a risk rate

analysis, we would probably assume the recovery in there to
be in the order of, maybe, four to -- closc to 500-million,
and at current prices this would e low econcmics to the
point of not aven considering.
MS. UMSCHLER: That's all my questions.
MP. STAMETS: Aro there other questions
of the wiﬁneas?

MR, UIGGINS: Yes, sir.

QUESTICNS BY MR. HIGGINS:

o on vour Exnibit One it's a boundary
question. Looking at the main Mesaverde Pool, thexe is --
you have sort of an lsland on your map and on the eastern

adge of the vool under consideration there axe threa ox four
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, 2 dry holes. Dut further cast of that anothor aperator has
; 3 develoved Mesaverda wells., .
2 4 Could this not he a similar case whare
3 we liave select spots wherce there is no production but the
6 aqtual true houndary of this reservoir may well oxtend east-
1 ward or northward, southward, of the current boundary you
8 I have?
91 A We are going strietly on dry holes that
10, are around here as our 1imi£ing factor here to delineate this
1 gtructure,
12 Anything in batween these dxy holes 1is
13 open for conjecture,
M Q0 That's my point, that it’s not con-
15 élusive in all of these areas. There's a limited number of
16 dry holes to delineate the boundaries established here.
17 A Right.
13 MR. HIGGINS: HNo more guestions.
19
20 REGROSS EXAMTNATION
21 BY MR. STAMITS:
22 0 ‘ T vresuma Mobil would have no objection
23 if we decided to take in a little more acreage than what
2 you have proposerd.
25 R Ho.
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N
2 0 0f course I'm svcaking about acreage
3 which would bhe more or less Immediately adiacent to the
t i
B 4 |
i proposed area.
pi
f 5. One thing that crosses my mind is the
6 possibility of the replacement of amma of these wells where
7 we've already had infill drilling at the higher nrice if
8 this area was all designated as a tight reserveir. I can
9 visualize a scenario where an unscrupulous operator would
10 corne in and take one of thcese good wells in the sweet spot
1 and screw it uwp and run in thers and Arill himself a replace-
12 nment well.,  Obviously that's not Mobil's intentien, but how :
B could that be guarded against? 5
M A Well, it's not up to me to define policy} f
15 however., we believe that we've sufficiently drained the re-
1‘ serves on sections that are completely developed to the
17 point where we don't helieve even a replacement well at this
’18 point would be econoemical, regardleas of even tight gas
19 prices,
20 o okay.
21 MR. STAMETS: Any other quostions of the
2 witness? Mr. Padilla?
23
24
\./
25
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2 CROSG DXAMINATION
3 ] BY MR. PADILIA: |
4 | 0 Mr. Hoffmastexr, I have just a couple of
S questians,
6 ¢ For inaténce, what is the averare pro~
7 ductive‘life of these Mesaverde wells in the subject aroa?
8‘ A They can produce -~ well, soc far they've
5 ‘produced for twenty-five years and we expect, well, maybe
10 ten more vears or fifteen, or whatever. You know, you can't
11 say. It would have t¢c be on a per well basis,
" 12 ' 2 Are scme of these wells cdesignated as
f;>, 13 stripper wells now, do you know?
14 A I'm not familiar if there are any.
15 0. Okay. Now you mentioned that possibly
16 ona well has been drilled in this area in the last couple of
17 Years.
18 A Vaguely I recall. I'm not suro. ' There
19 nay nét have been. I know it was not an ecohomical wall 17

20 it was. I just recall in the back of my mind seeing an

21 accononic analysis run on it, a well. |

22 o Now qoing to Bxhibit B, what is the

23 current price you're basing your analysis on? Vould that
- 24 bhe Section 103 or would it be possibly some '78 gayg price, or
’ 25

what ig the gas price?

i
-
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N
2 A on Exhidtdt B?
i 3 {;5'- YCJ:".
a
: 4 A The current price? That's the Ccction

S 103 price escalated.

6 ' 0 The mest highest price?
7 A Right, that is allowed, yes.
8 o I I understand your testimony, vou're

9 actually only seeking tight formation designation for the

10 existing infill wells that need to fully develop the area,

11 ané also for the, say, Sections 12, 13, and 24 in the north-
12 | west area.

13 A ve're seeking the entire area éesignated
14 in yvellow on vour base map as - as tight gas.

15 Q put practically apeaking, you'd only

16 | be able to collect 167 price for those not fu.: , developed
17 arcas?

18 A ' Riqnc, cor the undeveloped locations
19 only.

20 MR. PADILIA: That's all I have, Mr.

21 | fgxamirer,

22 MR, STAMETS: Arxoe there any other ques-

23 tions of the witnese? He may Le excusaed.

24 aavthing Tuythey in this case? MNr.

25 cayy?

o somia? gt e
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MR, CARR: Mr. Stamets, Morthwest Pinpe-
lina Corporation omneses the apnlication of Mehid in this
casge,

Yorthwast believes that tihe subicct area
as evidgnced by their rxhibit Number Twelve and other ex-
hibits, has bean substantially developad under exinting prices
and therefor should not qualify for tight sand designation.
under the provisions of FERC Order Humber 99.

Northwest further believes that the area
can ba developed under the oxisting infill order at the nre-
sent vrices.

Instead of reading a fairly lengthy
statement that Northwest Pipeline Company has prepared in
opposition to this avplication, with yeur permission I'll
simply present it to you.

I have nothing furthér.

MR. STAMETS: That will be fine, Mr.
carr.

Also, T would like to ask HMobil to sub-
mit some clarification subsecuent to the hearing on any well
which may have heen drilled in the last two vears, well,

1978 and on.
MR, SPLIOLING: dght, *'7¢ fcerwaxd.

MR, STAMETS:  Including 1$78; ‘78, "9,
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'80 and '81, and if there are any fndications that thosa
volls ara econ»mlical or mnaconomical,
A Okay .
MR, STAMETS:  And then I'm going to take

this caso under sdvisanent,

(Hearing concluded. )




H 5 . BLANCO MESAVERDE
= : ECONOMIC ANALYSIS
10 1-21-81
. IC—® Present Gas Price
> 8 i
44 W JA--4 Tight Gas Price
38 e
L 6 -
[ EKH|B|T. ‘3
e
o . 3
) : ‘ H
= ,
Sun
2 AL Jeeatiee:
{ T ] "-.-. =
0
3
- h E a 1.
S 3.0 =
y 1+ |
.2 2.0
[ .
=
E% 1.0 y . |
= » ] = |
w B |
Lot B |
zZ 0 5 |
=
5 -1
g
100 =
e HH
1T 80
o=
- <
‘: ”
60 ?
fﬁ
. i F . ] 1
40
)
o =
g -
20 . .
a
=
OL 1
200 00 600 - 800 1000 1200

£ PRI e R T Sk SRS TRERIT L ) S i

ULTIMATE RESERVES (MMCF)




APPLICATION FOR TIGHT '
GAS FORMATION DESIGNATION :
MOBIL PRODUCING TEXAS & NEW MEXICO OPERATED LEASES '
’ RIO ARRIBA COUNTY ' . :

ST TR TSN TR 5

NEW MEXICO




-1

I |

S N s

Y
!

EXBIBIT

EXHIBIT

EXHIBIT
EXHIBIT

EXHIBIT
EXHIBIT

EXHIBIT

‘EXHIBIT

EXHIBIT
EXHIBIT
EXHIBIT
EXHIBIT
EXHIBIT

EXHIBIT

S5A

10
11
12

13

TABLE OF CONTENTS

Discussion
Blanco Mesa Verde Completions

Cumulative Mesa Verde Gas
Praoduction

Summary of Post Frac Permeabilities’

Pressure Buildup Analysis
Jicarilla 'G' #1.A

Pressure Buildup Analysis
Jicarilla 'H' #2-A

Calculation of Pre Frac
Permeability

Summary of Mesa Verde ¥hole Core
Permeabilities

Summary of Mesa Verde Initial
Natural Flow rates

Fluid Analysis ~ Jicarilla 'H*' #1
Average Condensate Production
Initial Natural Flow Rates

Mesa Verde Cross Section

Mesa Verde Combletion Map and
Current Production

Mesa Verde Structure Map

BT N o S e L e K B

S o s

" PAGE

Map folder

5

6

10

11
Map folder
Map folder
Map folder

Map folder
Map folder




ied

s
3
W o

K

)

Mobil Producing Texas and New Mexico submits an application to

designate’ the Blanco Mesa Verde Pool as a tight formation

underlying following tracts: )

T27N R3¥W: Sections 11, 12, 13, 14, S/2 of 15, 22,
23, 24, 25, 26, 27, 35, 36

 T26N R3W: Sectioms 1, 2, 11, 12, 13, 14, 23, 24

T26N R2W: Lot 4 Sec 7, NE/4 and S/2 Sec 8, Sec 17,
) Sec 18, Lots 1,2,3 Sec 19

All of these tracts are in Rio Arriba County, New Mexico.

It is believed that the Blanco Mesa Verde Pool in the above
area exhibits the characteristics of a tight formation as
identified in FERC Order No. 99. The guidelines indicated
that (1) the average insitu permeability should be less than
0.1 millidarcy, (2) the pre-stimulation production rate to
atmosphere of formations whose tops are between 5500' - 6000
may not exceed 188 MCF/D, and (3) the pre- stimulation oil
rate should not exceed 5 BOPD.

Geolcgic Description:

" The Geology of the Mesa Verde Group in T26N and T27N, R3W

The Mesa Verde Group lies between two thick formations of
shale, the overlying Lewis shale and the underlying Mancos
shale. This group is divided into three formations; the
Cliff House, Menefee, and Point Lookout.

The Cliff House sandstone is about 100 ft thick in the west
side of T26N, R3W; 40 ft thick in the middle, 60 ft thick in
the east and becomes thin in T26N, R2W. The porosity of the
Cliff House sandstone usually decreases as the sandstone
becomes ‘thinner (See Cross section A-C).

The Menefee shale contains some thin sandstone layers.
The formation is not an important reservoir unit although
some wells are also perforated for natural gas production.

The Point Lookout is the main reservoir of the Mesa Verde
Group. The porous sandstone in the upper part of the formaticn
is about 100 ft thick in the west side of T26N, R3W, 40 ft in
the middle, and 55 ft in the east, and becomes thinner in

T26N, R2W. The porosity of the Point Lookout sandstone usually

decreases as the sandstone becomes thinner.

In general, the sandstones of the Mesa Verde Group form a
narrow strip of reservoir about 2 miles wide and 9 miles long
in a north-south direction ir T26N, R3W and T27N, R3¥.

X TR PO i T = - e e g " e e




History:

The Blanco Mesa Verde Pool in the subject area was developed
i in the late 1950s on 320 acre proration units. A few wells
; were tested before stimulation, but were found to produce at :

: non commercial rates. Subsequent wells were stimulated by : ‘
fracturing without prior production rate testing. As a result |
of this policy, pre-frac data is sparse and pre-frac conditions ‘ '
must be inferred from post frac data.

An infill drilllng program was ipitiated ino the mid 1270s as

the rules were amended to allow for a second well on a proration
unit. The drilling program met with moderate success, but
several units on the eastern edge were economically unfeasible
due to insufficient reserves and have remained undeveloped.

Mobil Producing Texas and New Mexico Inc. has received inquiries
pertaining to the future development of undeveloped units.

As a prudent operator we are willing to comply with the requests
provided that price relief can be obtained. The following
discussion will attempt to prove that the Blanco Mesa Verde

Pool underlying the aforementioned acreage is characteristic

of a tight formation and gas sold from future wells should be : "
subject to tight gas pricing. é 4

Discussion:

Exhibit 1 points out that the aforementioned acreage (+ 13,920
acres) comprises the bulk of a separate sand body in the
Blanco Mesa Verde Pool that produces independently of the

main pool. The acreage is located on the eastern fringe of
the main pool and is surrounded by dry holes in the Mesa

Verde formation. Therefore data submitted from wells in the
subject acreage is valid for this area only and may not be
representative of the main Blanco Mesa Verde Pool.

‘Exhibit 2 is a cumulative gas production map. High recoveries
have come from a ''sweet spot” located in center of the acreage.
Recoveries decrease outward in all directions. Undeveloped
acreage lies in areas where expected recoveries will be less
than 500 MMCF per well. At present gas prices, reserves of
this magnitude are unprofitable.

Exhibit 3 is a table of after frac permeabilities calculated

from bottom hole pressure buildups run in 1975 and 1976. The
calculated permeabilities for 11 wells were  averaged and the
resultant permeability was 0.146 millidarcy. It should be

noted that the buildups were rumn after fracturing, and the

values would be lower had the buildups been run before fracturing.

- Exhibits 4 and 5 summarize the computations involved in calculating
’ formation permeability based on a bottom hole pressure buildup.
- The calculations are a standard in the industry to obtain
accurate formatior permeability.




™ Exhibit 5A utilizes a method for determining pre frac permeability
' if the fracture length is known. In the case of Jicarilla
'BH' #2A, employing a 1,000' fracture in a 160 acre drainage
. area reveals that the prefrac permeability was 28% of the
post frac permeability or 0.07 md.

o

- Exhibit 6 is a summary of permeability analyses of whole
o ‘ P cores from these wells. This type of analysis results in
o apparent permeabilities that are greater than actual due to
-a reduction in overburden pressure. In the case of the Mesa
Verde, compaction can result in a reduction in permeability
(see chart in Exhibit). The permeability of the core in one
well averaged 0.032 md. The other well was cored in only
. one out of three sections and averaged 0.216 md. This value
o would have been lower had all sections been cored and analyzed.
- Ancther well averaged 0.18 md permeability. However, this
' well had fewer samples taken, and these were obtained from
i the better quality portions of the core. This type of spot

: sampling does not take into account that all of the interval
contributes (both good and poor quality) and the actual i
average permeability is less than what is measured. Therefore E
this type of analysis is basically qualitative rather than
- quantitative.

£
A i
PSS,

Lon

3 From the date presented in Exhibits 3, 4, 5, 5A, and 6, it
i can be inferred that the average insitu permeability of the
Mesa Verde formation is less than 0.1 md.

Exhibit 7 tabulates all the known prefrac flow rates in the
area. Prefrac testing is usually not performed since it is
a known fact that the wells will need stimulation. Natural
flow rate tests to atmosphere were run on 15 wells. The
average rate of thirteen flow rates was 150 MCFPD.

& Ly

Two rates (11,960 MCFPD and 2083 MCFPD) were not averaged in
since they were not representative of the field. It is
believed that the 11,960 MCFPD rate came from fractures in

the immediate vicinity of the wellbore and not from the
formation itself. This is substantiated in that the production
rate dropped to 3221 MCFPD after fracturing and the well has
only produced 900 MMCF after 22 years. (average = 112 MCFPD)
The other rate came from the best well in the field (4.6 BCF

SR o R s

or recovery) which is in the small '"sweet spot"™ area. This
- well is an anomaly and is not representative of the area as
1 a whole.

From the data presented in Exhibit 7, it is evident that the

- ; average pre stimulation flow rate to atmosphere is less than

,j 188 MCFPD, which is the maximum acceptable rate for a formation
e 5500' - 6000'deeD.




Exhibit 9.shows the average condensate production rate from
all wells in the subject area. Total condensate production
from each individual well was divided by each well's total
producing life to arrive at an average rate. It is evident
that, except for the 'sweet spot', production has averaged
less than 5 BCPD for the entire area. 1t should be pointed

out that the fiuid is condensate and - not oil; Baged an..

fluid analysis and production tests, it is believed that the
condensate is not in a fluid state in the reservoir, but
becomes so at surface conditions.

MPTM's present policy is to set 300' of surface casing with
cement circulated behind pipe and also to circulate cement
behind the production casing also. This casing progrem
should provide adequate protection of fresh water acquifers,
as it meets and exceeds requirements as defined in NMOCD
Blanco Mesa Verde Pool Rules 26, 27, and 28 (See Below).

RULE 26. Surface Pipe. The surface pipe shall be set to
a minimum dcpth of 100 feet, and where shallow potable water-
bearing beds are present. the surface pipe shall be set to such
shaliow potadble water-bearing beds and a sufficient amount of
cement shall be used to circulate the cement behind the pipe
to the bottom of the cellar. This surface casing shall stand
cemented for at least 24 hours before drilling plug or injtiating
tests. The surface casing shall be tested after drillig plug
by beiling the hole dry. The hole shall remain dry for one
bour to constitute satisfactory proof of a water shut-off In
liev of the foregoing test, the cement job shall be tested by
building up a pressure of 1000 psi, closing the valves, and
allowing to stand thirty minutes. If the pressure does not
drop more than 100 pounds during that period, the test shall be
considered satisfactory. This test shall be made both before
and after drilling the plug. The Commission shall be notified st
least 24 hours prior to the conducting of any test.

RULE 27. Production String. The production string shall
be set on top of the Cliff House Sand with a mirimum of 100
sacks of cement and shall stand cemented not less than 36
hours before testing the casing. This test 3hall be made by
building up a pressure of 1000 psi, closing the valves, and allow-
ing to stand thirty minutes. 1f the pressure does not drop
more than 100 pounds during that period, the test shall be con-
sidered satisfactory.

RULE 28. All cementing shall be done by the pump-~and-plug
method. Bailing tests may be used on all casing and cement
tests, and drill stem tests may be used on cement tests in
lieu of pressure tests. In making bailing test, the well shall
be bailed dry and remain approximately dry for thirty minutes.

. 11 any string of casing fails while being tested by pressure or by .
bailing tests herein required, it shall be recemented and
retested or an additional string of casing should be run and
cemented. If an additional string i= used, the same test shall
ve ‘inaGe a5 ouilined o5 the oTiginal sir}r.;.. _:f. aubmitiing

Form C-idi, ““Noilice of Imiemiion (o Triil,”” ihe€ number of
sacks of cement {0 be used on each string of casing shall he
ctated.

-4 -




H
i EXHIBIT 3
POST FRAC PERMEABILITIES
= CALCULATED FROM BOTTOM HOLE PRESSURE BUILDUPS
: BLANCO MESA VERDE FIELD
. i
o Lease and ¥ell No. kh* (md it) h (ft) Kk (md)
’} Jicarilia 'E' #2 3.76 141 .027 {
. Jicarilla 'F' #3 2.49 119 .021 §
= :
B Jicarilla 'F' #7 5.9 45 .13 :
] Jicarilla 'G' #1 24.4 151 .162 E
- Jicarilla 'G' #2 1.7 174 .010
fj Jicarilla 'G' #3 22.2 115 .193
: Jicarilla 'H' #2 19°9 104 .191 §
:} Jicarilla 'H' #4 0.945 111 .0085
- Jicarilla 'H' #7 19.5 84 .232 ;
] 3
o Cheney Federal #1 75.9 162 .469
. Cheney Federal #3 2.44 16 .153
] |
hs TOTAL 179.1 1222 1.60 >
3 Avg. -k = 179.1 md ft . 0,146 md = 1.60 md .
= 1222 ft 11 samples :
B !
A
{ * k = permeability %
,.) h = contributing formation interval
Leh .;l.:*‘.l 1
Toad }
' H
]
i x.-): H
] ; 1 - -
ol




e - e - e
"7 EXHIBIT 4

: JICARILLA G NO. 1-A

BLANCO MESA VERDE

- ; } CHRONOLOGICAL PRESSURE AND PRODUCTION DATA

4t (hrs) . t + at . BHP
at ‘ R
Flowing 490
.25 1045 530
.50 523 541
.75 349 550
1 262 561
2 131.5 594
3 88 612
4 66.2 630
5 53.2 644
6 44.5 655
7 38.3 664 y
8 33.6 673 i
10 27.1 689 ;
12 22.8 705 |
14 19.6 719 ;
16 17.3 ' 732 %
18 15.5 744
20 14.0 755
r 22 17.9 A - 764
24 11.9 773
28 10.3 792
32 9.2 812
36 8.3 < 828
40 7.5 844
44 6.9 860
48 6.4 871
54 5.8 889
60 5.4 905
66 5.0 921 5
72 4.6 935 ;
78 4.3 948 |
84 4.1 960 ;
90 3.9 971 %
96 3.7 985 |
102 3.6 996 ;
108 3.4 1007 :
114 3.3 1016 z
120 3.2 1026 ;
126 3.1 1035 !
132 3.0 1044 |
140 2.9 1055 ;
150 2.7 1080 ;
180 2.8 1080 :
164 2.59 1085
~ 165 2.58 1087

..

L




- EXHIBIT 4 (continued)
i : POST FRAC BOTTOM HOLE PRESSURE BUILDUP ANALYSIS
L JICARILLA 'G' #1-A

Production Rate prior to shut-in (Q) = 1000 MCF/D
ey - Time of production prior to shut-in (t) = 261 hours o
3 ' Net feet of contributing formation (h) = 146 feet
Formation porosity (@) = 14%
-Formation water saturation (Sw) = 34%
Bottom hole flowing pressure (Pwf) = 490 psia
Gas specific gravity = .688
Formation temperature = 1420F = 602CR
Find: Permeability (k) = millidarcies
x From plot of BHP vs. t+8t, slope of straight line (m) = 710 psi/
! t cycle r
J 4
T} Average pressure = P* + Pwf _ 1380 + 490 . 935 psia
ol 2 2
~ @ 935 psia and 1429F :
o gas deviation factor (8) = .8957
=7 gas viscosity S;‘) = 0.01372 centipoise

gas formation volume factor (Bg)

.02829 8t cu ft/gcF
P

-

(.02829)(.8957)(602) cu ft/scF
935

fl

.0163 cu ft/gcF

N
|

e Converting: .0163 cu ft/scF x 1000 SCF/ycfF x 1 BBL = 2.91 reservoir
5.61 cu ft bbls/McF g

i
kh = 162.6 x rate x viscosity x formation volume factor §
slope of straight line of buildup plot '

-
41‘ ;
3 kh = _162.6 x Q x B . 162.6 x 1000 x 0.01372 x 2.91 = 9.14 md ft |
, = 710 ’ |
. ' |
J k = 9.14 md - ft = .063 md %
J : 146 feet %
i3 i
v i ;
.‘:( - 6 -
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EXHIBIT 5
JICARILLA H-2 NO. A
S , BLANCO MESA VERDE
; §
CHRONOLOGICAL PRESSURE AND PRODUCTION DATA
-~
tot at (hrs) 1 + At BHP
: o At
\. *3 i
. Flowing 680
_ .25 , 1369 762
‘1 .5 685 800
.75 457 832
. 1.0 343 860
= 1.5 229 894
B 2 | 172 932
' 3 115 964
9 4 86.5 989
] 6 58 1030
- 8 44 . 1060
‘ 10 35 1080
’] 12 30 1101
il 16 22 1132
. 20- 18 1157
24 15.2 1178
" 28 13.2 1194
i 32 11.7 1210
- 36 10.5 1223
] 40 9.6 1237
44 8.8 . 1246
‘ 48 8.1 1255
~ 54 7.3 1269
= 60 6.7 1283
: 70 5.9 1298
-~ 80 5.3 1312 _
-l 90 4.8 1326 f
- 100 4.4 1337 ;
{ - 110 4.1 1348 ;
iﬂ 120 3.8 1358 |
: 130 3.6 1364 3
| 140 3.4 1371 i
s rT 150 3.3 1378 !
IR 160 3.1 1385 ;
C 165 3.07 1388 :
L™ 3{
v .Mu} .
4
-
5
e
: S, -
red

-




~
~ EXHIBIT 5
: POST FRAC BOTTOM HOLE PRESSURE BUILDUP ANALYSIS
~ JICARILLA 'H' #2-
. ‘
| ; Q = 1700 MCF PD Sw = 34%
f ! t = 342 hrs Pwf = 680 psia
_ h = 122 ft Gas gravity = .688
'f ¢ = 14% T = 1420F = 6020R
A from BAP vs t +8 t . m = 300 psi/cycle
é; t
L Average Pressure (P) = PB* + Pwf _-1530 + 680 . 1105 psia
) 2 2 .
- @ 1105 psia and 1420F : 8 = 0.8814
- | | A= 0.01410 cp.
Y Bg = 2.469 reservoir bbl/MCF
£ ‘
kh .= 162.6 x Q x « x Bg = 162.6 x 1700 x 0.01410 x 2.469
e m . 300 ~
o = 32 md-ft
the k = 32md-ft - 0,262 md
4 122 ft

g
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EXHIBIT 5A

— CALCULATION OF PRE FRAC PERMEABILITY
. JICARILLA 'H' #24 i

1.0 .
3
09— ———e ACTUAL RCLATIONSHIP
- =« APPROXIMATION
13 o
or}- \
\ %"
06 [~ wiie=t2
= 2
¢S osf
=|o
zig
1K)
£ osf-
L]
3
\\ o
[ 3N o A\ E
- - - - - - —\\ !
¥
|
Ly
1 RN
2 1 |
¢ 0 0.2 04 06 o1 08 1.0 .
FRACTURE PENETRATION, lf/le . -
Fig. 1025 Vertically fractured reservoir, pressure buildup . 1
interpretation. (After Russell and Truitt™) i

From SPE Monograph Vol. 1 i |
Pressure Buildup and Flow Tests in Wells p. 108

Given:

Fracture length = 1000' (calculated from frac program)
Proration Unit = 160 acres
kh (apparent) = .262 md x 122 ft = 32 md. ft

Find kh_(true): o
Xe = 1/5 length of a 160 acre square = 1/9 x 2640' = 1320°

T e e 3 o b e YRR s 8 e a4 s TR © -

Xf = fracture length = 1000’ .
fracture penetration = Xf - 1000' _ o 76
Xe 1320
from above chart Kh (true) = .28
Kh apparent .
o Therefore Kh(true) = .28 x Kh apparent = .28 x 32 md ft = 8.96 md ft
: K = 8.96 md ft . 0734 md
-, 122"
! -8
-
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EXHIBIT 5A

KYDRAULIC POACTIRING TRPATMINT STHRIULR
JICARTLIA ™0™ WPIL, MO, 2.R

Do
B

BYANCO MPEA YFRDP FIFLD
W10 ANRIRA COVNIY, KPV IRNCO_
Tlvld toee
i Treating [ 110] Treating Fluld Volisa  Prtetion Reducling Agt GCotling Apt Agent Poening Ageat Sond Dot
7 Rata rluld ond Conc Type Cone Tyre Cone Tres Cone [T Cone Quantity
Torsation Shis/mla)  Type Irpe (#1000 gate) (#1000 gale) (#1000 gele) (#1000 gate) Slas  (¥/gel) ,  (Lbe)
Lovet Mese Yerde ’
(573071 166°0A-42 Metan) 30 1R RcL 3,000 n.x p R4 Pone [} M-Aq b} St 1.0 Nore 0.0 e
- h 18,000 g 2ad None 0,0 L 131 1 S - " - - Mone 0.0 L]
d » 7,300 - - - - e - = - 10-40 1.0 1,%%
. - 1,500 gale. Yerragst " - " b - - - o - 3.0 13,000
- - 1,300 - L - - - " - - - 3.0 12,%0
- - - 21,500 pala.Yersape! - L - - . - - hd - 4.0 % ,000
DROP 18 ROWDS
% 1% et 3,000 gele,Preped -2 )0 Wone L M-Aq » Sort 10 Pone e.0° [
" - 20,000 gols, Yereape! Pod Wone 0.¢ w-il 4 - - " - e 0.0 L4
- - 7,%0 gole.Voreogel hod - b - - - - - 2000 1.9 1,%0
- - 7,500 gole.Yereamel - - bl - - - - ! - 2.0 13,000
- - 7,500 gale.Yevsinel " - - bt - - - - - 3.0 12.%00
- - 22,900 gals Vereagel " o - » - - - ol - 4.0 90,800
niddle Nooa Yorde
(550013500 1247 0A-31 Moles) » " scr 3,500 gela.Prepsd n-1 3.0 Wore 0 M-Aq » Yort 2.0 Peve 0.0 [
- - $,3500 pele,Yersagal Ped Mone 0.0 w-ll & - - - - Pora 0.0 [}
.- - 5,000 pale.Yereepel - - L L] L] L] - - 0-40 t.0 4,000
" - 3,000 - - - - - - n - - 2.0 16,000
- - 3,000 - - - - - - - - - 2.0 13,000
- n 15,000 n - - - - - - - - 5.0 $0,000
BROP & RONRS
0 1t e 3,500 gele.Preved n- 1.0 Wome 0 M-Ag » Swrt .0 Fone 0.0 [}
- " 6,300 gele.Yervapsl ¥ad Mone 0.0 w.ll &0 - " L4 - Wone 0.0 ]
L] L] 3,00 gat Toagsl " - ~ L] - n L4 - 20-40 t.0 5,000
bl - 3,000 g reenel - = - . L " " - - | N 16,000
- " 5,000 gels,Yersepel " " - - b . . - - 3.0 13,000
- = 13,000 gale.Yorcoqs! " - - L] - L] L] - - 4.0 €9,000
DROP & RONDS
] 12 RCL 3,500 gole.Presnd {4 OF ] 3.0 Nong [ M-Aq b swel 2.0 Pone 9.0 °
- - $,300 zel 0.9 w.it & b - - - Yene 0.0 [ ]
» - 3,000 - - bl » L - L) hd 20-40 1.0 3,000
L - 3,000 gale Yares - - - - d - - - " .0 10,000
- - 3,000 gale.Yereage!l LY L] - - " - - - - .0 13,000
= - 13,000 gale.Yersagel » - - - - - b - - 4.0 0,000
Upper Mune Yerde
$3394°-3490"-26'04-27 holen) 30 1% e 10,000 gale.Proped m-20 3.9 None ° M-Aq 0 Surl 1.0 Fone 0.0 14
- -~ 20,000 pala.Yeroepel 7od None 0.0 w-1t & - - - - Yone 0.0 9
- " 15,000 gels,.Yervsgel - n ~ " - - - - 20-40 1.0 13,000
" L 5,000 pals,Versagel - - - " L4 - - - - .0 30,000
" e 15,000 gele.Vereegel - - - L L » - - e ).0 43,000
- - 435,000 gale.Yersagel ~ L b bl L - - - - 4,0 ¥ 000
AD-Aq = Monite Aqua
Surl = Wewco Sude
Seamith/ e '
LIS N :
'
L I L
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L EXHIBIT 5A A
- e e e e e e o e - e e b 00 o e FRACGS ®-10=7& .
- FRACFLAN 11 %0
P \
JOR TYPE ~ VERSAGEL  FRACTURING PRDCESS: %
. . ~
e
! MORIL-OI CD.+ MCAPPA. MESR VERTE FOPMATION NN
, 1 % ¥CLs 20 | BS, ANOMITE AOUA. 2 GALS. PFN-S “\\
4 §
(. INJECTION BRTE ~ PBL/MIN 9. 0 'o/ Q?
} ASSUMFD ERACTURE HETGHT = FT 100, 0 N §
' NET FORMATION THICKNESS - FT 40,0
- ELAITIC MORLLLS - PS] 0. ROE+ 07 \
] FOFMATION EEFMERRILITY = I 0.10 N
| FOPMATICH FOPOSTTY 6. NS -V R
. FHTP = P21 . 2500, —O\ \'b
I8 PESEPVRIE PPESSURE .= PRI 1000, %
L RESEFVDIR FLIND WIS - fF n, 02
£W - FLUID 1 0SS CODEF., = FT/R0FT(MIND 0. 00100
Lo SPLRT LDSS = "Rl 7SGET 0.
. ) TYEF OF &5y MG-11
! ; RFL CONFENTRATIDN 408N
o N=PRINF 0.4500
: V=fRIME(SLOTY = LEF-SECeeN/COFY 0. 106000
- WELL SPACTNR = MCFES 350,
. DEEINRARE PARTLC - FT 2000,
- WEL LEDRF PRPIVS - FT 0.400
TEMERE FATIN 1.0
S TYPE & SONS N0 1 PRDF 20-40 SAND S, 0n LE-GRL AVE
il IZELIGN  PEOM TDTAL  PADL PPOFFED PPOPPED VIS  FPAC PPOP
Lo HO  INFEERSE VL WOL FRAC LN FRAC KT CPS  WIDTHR 157 aND
L Ty e £RL /1000 eT Fr IN ax ¥
ol 1 &7 P.% 0 e0.0 15,6 PES. 1000 S24. 6,41e 251, (.
’ & 4.0 ?.% ?AL0 18,6 8T, 100.N SEN.  NLARY 2SAE, 0.
U)’ A2 £, &b P18 @34, 166, 6 S8, 0,661 291F. 0.
f d ’m' __----—;-- A= 5.9 8é.0 23.7 J000 100.0 &9 0.674 3129, e.
_z 4.4 Sl 9In.0 24.% 103, 100, 0  &01, 0,682 2%, 0.
E} 5 4.7 10,1 100.0 28,2 1117, 1060 619, 0,700 2591, 0.
: &  S.C¢ 1R 110,60 1.5 1198, 1000 €%E.  0.717 298¢, o.
\ ? 5.2 1h.1  120.0 24, 127&  100.0 &S2.  0.?34 42%€, 0.
”.‘,1 ! p 50':\ tll(‘ 13{‘00 5:9'-2 13-.- ’nnlo 66?. r'-?dq ‘58?‘- 0-
o 3 @ A0 11,0 fafi, ¢ 41,7 §433.  100.0 681,  0,PA% 4917, o,
1 ‘ .
ut , 16 5.4 11,2  150.C 45,1 1508, 16A.N 6%a, 0,777 5243, o,
» = foo0
] '
d’: /g0
T e o2 &Am ( CRERTED HED PELATIVE CRF HF 7H1 C-EFF
' i FIRTRH T (M=3X> :
"Neee &7/ - /} e, 7:5., . 2ua, 80 418807, 1.00 0, 0O00ET
@ g5, 6. 240,25 425140, 1,00 0, AN0SS
cee dy | —Eorns! 2y 934, . g4d.78  43nioe, 1.00  0.0000%a
"R . L azzhn, .on L QGa0sT >
N ) It fo o g 4 100 o vates:
1 Sy =Zot 1148, B 255, £ too0 0, 000053 .
3" jove a. ZEE. 6P 1,00 G, fR0E] JAS
£o0 &l ’;?r/ 1256, a. 2r, €4 1,006, 000050 7
(o™ F Ty e, 1233, 0. 254,55 1. G0 0, QOOOFS 4
Vs e LafuVerevar ] R L (5 n, 2e7, 0E: 1,00 @, 0030234 v f‘ll
< <k ¢ 4,/

e 2 e s vt A 11 41
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MOBIL OIL CORPORATION B |

- _ WELL COST STATEMEN
: STAYR - ’ COUNTY OR PARISM [ 41 {N -] wg, INY,. -
NEW MEXICO 10 ARKIBA LANCO (MESA VERDE) TR
‘) -“ REGION AREA ALK . WELL NO,
; LUSTON 356 JICAEBLLA H 15626=00 Z=A
ODAYE COMMENCED | DAYR COMPLETED] TOTAL OKPTH | STATUS ;Pl NO. PREPARED BY
5-04=T6 [ T=12-76 | 6100 [BAS P24l DALLAS SCCOUNTING CENTER

COSTS /WHOLE DOLLARS/

ACTUAL ESTIMAYED
(RILLING COSTS
FUOTAGE COST 57,102 ;
DAY WORK COST 9,578 |
CTHER DRILLING COST 19,352 :
TCTAL DRILLING COSTS 66,022
AELL EXPENSES 4 ‘
LOCATION AND ROADS 34296
LOGGING AND TESTING  T9679
FUEL , 7
WATER _ 94239 j : b
MUD AND CHEMICALS 364668 | i
CEMENT AND CEMENTING SERVICES 20,181 : |
TRANSPURTATION 3,603
PERFUPATING AND STIMULATION . 1624672 |
EQUIPHENT RINTAL 1,297 : |
M1SCELLANEQUS 69690 | - |
TOTAL Will EXPENSES : 2519842 371,000 i
YOTAL INTANGIELE COSTS ; 337,874 371,600
4
WELL EQUIPMENT
CASING 34,655
OTMER EQUIPMENT 69976~
“TOTAL TANGIBLE COSTS 274679 _
TCTAL COSTS 3654553 371,000
;
APPROXIMATE COST 10 MUBIL 3654553 ‘

—




[ EXHIBIT 6
e PERMEABILITY BASED ON CORE ANALYSIS
: BLANCO MESA VERDE FIELD
S
i No. of Summation of N .
K P All k Values verage
a { _} Lease and ¥Well No. Samples
Jicarilla H-7 * 28 6.04 md 0.216 md
L% Jicarilla G-1 130 4.10 md 0.032 md
& Jicarilla G-5 56 9.95 md " 0.18 md
| * only one out of three intervals was cored
0
L1 3 8 )
: x e of o
fooeniles / /
( 5100 g 100
j ;E 80 ; $ w0 d l
. i ) e
&z & &2 60
:L\ :: 40 ; § 40 il
1 3 3E = .
i El> 5555 Ep00 o0 O R0 > '
: eE £d=3 3000 6000 G000 12,000 15000
s E Overburgen pressure, pai 2 Overburden pressure, pi
\ £
A 5 : g
: X te)
13 100 _
| \k\‘ 8,
RN~
NG
| —

Permeability of pressure
Permeabilify of zero overburden pressure

g & d 8 8

B

0 1,000 2000 3000 4000 5000
Orerburden pressure, psi

1))

Fic. 2-46. Changes in permeability with overburden pressure. (a) Curve A—Cojy-

do; 3.96 millidarcys; B—Soutbern California coast, 409; C—San Josquin Valley,
Calif, 450; ﬁ:_ Krizooe, 436; E—Arigona, 632; F—San Joaquin Valley, Calif, 405;
G—~San Joaquin Valley, Calif, 55.5; H—Southern California coast, 3188. (b) A—bass}
Tusealooan, Miss . 228 millidarcvs, 15 per cent porosity: B—basal Tuscaloosa, Miss.,

- 163, 24; C—Southern Californis coast, 335, 25; D—Los Angeles basin, Calif, 110, 22.
! (From Fatt and Dauvis™)
5

J‘“
(N T G

- , From Petroleum Reservoir Engineering
I by AMYX, Bass & ¥hiting,
-~ - page 96

e ‘ g -

b

Reduced k

due to
compaction

.17 md
.026 md
.14 md

R -~

e R 5
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- NATURAL FLOY RATES (C.

EXHIBIT 7

1958)

BLANCO MESA VERDE FIELD

Lease and Well No.

Jicarilla
. Jicarilla
Jicarilla
Jicarilla
Jicarilla
Jicarilla
-Jicarilla
Jicarilla
Jicarilla
Jicarilla

Jicarilla

D!
tpe
R
tpe
tpt
tier
G
G’
G
tH
tH!

#7
#8
#4
#5
#6
#7
#5
#7
#8
#7
#8

Cheney Federal #2

Featherstone Fed. #1

Average Rate = 1955 MCFPD Total -

Jicarilla 'G' #6

Jicarilla

IEI

#5

Rate (MCFPD)

12
69
258

32
44
293

15
325

11
865

13 wells

2083 *
11,690 *

* See discussion for explanation

150 MCFPD

i 170 i i it i 7120
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3 EXH T - L . )
C‘PORT OF LABOM%gRIY AﬁMYSlS - RE. SAMPLE : . Form X.6532
Magnolia Petroleam Company o

‘Conumer No ROR2 __ AmlysisNo_ 32089 Lease Name Jicarilla ol well No_ L K.V

tun:wu_- TJQ.__ _°F. (Fleld) District lea State__ eV MexIoo
Coniaiaer Pred gﬁ *F. (Lab) Operator Magmolia Petrolesum Co,
Date Sampled 82058 - Field 3lanco ““"%unty Rio Arribe

. Stream &mpl% Band Mesaverde D%___qﬂ__ 356-5880
Volume of Biream Sampled 3.21. % Wel) Depth 59@' \ Jm}_ja Shots .

Sample Requested by Ra Da Mysr® Sobmitted by loe X Joe X, Robinlon Anﬂyud b,Pobers & Willvanks-
FIELD TESTS AND OPERATING DATA: m

Pressures: Bottombole Tmmﬁmc Bottonhoh

Shotin Casing : Fiowing Welthead _—To ost,

Shutin Tubing 1039 : Heater Inlet.

Flowing Tubing 910 © ' Heater Outlet W

Flowing Caaing : : . Primary Sep. Gas__{©

Primary Separator.. 970 *  Primary 8ep. 009

Secondary Separator. 20 ' . Moter Ron (<]

Btock Tank - Atm, * Btoek Tank —_ %5
Atmospberic. b oo

Choke Sizes: Tubing. . Heater____RORO .
Production Rate: Primary Sep. c..__haé_mzh_____huw Sep. Gas/Sep. wﬂ%-
Primary Eep. Ol . Sep, Gas/Stock A
Primary Sep. Water 10 20 /dny (ont) - - Sep. Gas/Stock Water

Btock Tank Of 3.21 Bb1/day Bep. Ges/Sep. O0___~_wnknown =
Stoek Tank Water. : Overall Gas/Liquid ..
Potential Rates: W_memuonble Rates: Gas '
) oiL * oil . :
" Disposition Production: Gss_ _Pao. JW pipelins i ol tank thuck -
Field Tests: Chbarcoal 20.32_ GPM  Alr % Ga: Gravity
o.n GPM CO, % ©il Gravity e *F.
GPM ES_—____Gr/100 pH Water :
Gas Messurement: Hethod.___@m&_ﬁﬁ%r Pressure Base .65
Sample Method Gen éisplacemsnt, - Liguid Ountage.
LABORATORY REPORT: Contest =~ Vapor  ENGLER: IBP.__ Q0 _ *F. 70%.351__°F.
Component Mol%  Vol% GPM Prem. © . .- pp 12 80%_ 537
Hydrogen Sulfide BT 106126 WO
Carben Dioxide : L K 200,350 o500
Nitrogen . , o %376 EP 67k
‘MHethaoe - ¢ e . kB . ERTRRE 5o 226 Res. 9.5 7
Ethage QT 75 W .- - — . % PS8l Lose_ k.0 %
Propane i .10.00  __T.09 : . Residue Datai = 7 *APIGravity @ 60°F

Bol WL_].23.A.913. ‘Reid Vapor Ptesam..._____
CF/Ga- 19,115
i Gd/uo[—ulm 26/70 Equjv i ;
- ‘APL-——.'lZJL—- Burrell: Abr %
Cale v?__ 2. S @ o S
. Companion S_a.mplu_ —
. - S

: et - ZIZ ’

V. ‘- -".“‘.\ ' ; n.;»_é’s‘!fﬁ__ .
. for B. L. B%ﬂwm 3 o . '

. :__g’_é‘._s'?:_. AP Lo o 11 - : -




Mobil Producing Texas & New Mexico Inc.

WINE GREENWAY PLAZA-SUITE 2700
March 27, 1981 HOUSTON, TEXAS 77046

State of New Mexico Energy & Minerals Dept.
. 0i1 & Gas Division

P. O. Box 2088

santa Fe, New Mexico 87501

Attention: Mr. Richard L. Stamets
Technical Support Chief

7.01 MOBIL PRODUCING TX. & N.M., INC.
HEARING DATA - APPLICATION FOR
TIGHT GAS FORMATION
BLANCO MESA VERDE POOL
RIO ARRIBA COUNTY, NEW MEXICO

Gentlemeny Aqgf;kqe

\ vsfa-’;_o?x\\
In response<§bﬁ§£ur request of March 25, 1981 to Hap Weaver, we attach the
following.

Three copies of the Subject Hearing Data together with a stamped and
addressed mailer %o FERC. '

A copy of the subject Hearing pData for your use.

Four prints of a section (Mesa Verde) type log of & typical well. The log is
marked Top MV, Base MV. Also shown on the log are the three zones The Cliff
House, The Menefee and the Print Lookout which make up the Mesa Verde

Formation.

The average depth to the top of the Mesa Verde Formation is 5563'. This
average was based on depths of 25 wells in the Hearing area.

The Hearing Data Folder contains Exhibit "B" the Economic Analysis you
requested.

1 believe this is all the data yov.requested, if not or if additional data are
required please advise. :

Yours very truly,
ﬂrA.W’
o

HFWeaver/lcc J. A. Morris
Regulatory Engineering Supervisor

Attachments

ce: Mr. Jim Sperling




NEW MEXICO DEPARTMENT OF ENERGY & MINERALS: :- - . |

P AV E
OIL CONSERVATION DIVISION rhg ‘ v
CJAN S 19qy [ ;
v 3% i . L
; : OIL CLie iwsy & L1 iSION
[ , IN THE MATTER OF THE APPLICATION SANTA FE

OF MOBIL PRODUCING TEXAS & NEW

MEXICO INC. FOR DESIGNATION OF

TIGHT FORMATION, RIO ARRIBA

COUNTY, NEW MEXICO Case No. /&

APPLICATION

COMES NOW, MOBIL PRODUCING TEXAS & NEW MEXIQQ/INC., by
and through its undersigned attorneys and as provided in the
0il Conservation Division's Special Rules and Procedufés 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, hereby makes application for
an order designating certain portions of the Mesa Verde Forma-
tion 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 Mesa Verde Formation under-

lying the following-described lands situated
in Rio Arriba County, New Mexico:

Township 27 North, Range 3 West, N.M.P.M.

Section 11: All
Section 12: All
Section 13: All
Section 14: All
Section 15: 8,72
Section 22: All
Section 23: All
Section 24: All
Section 25: All
Section 26: All
Section 27: All
Section 35: All
Section 36: All

Hhage ot G L Ry B T g LY S gl e kST B R R e e TPy P I EI aer - N WAl I 5 i TP Rk i s e




Township 26 North, Range 3 West, N.M.P.M.

r : Section 1l: All
: { Section 2: All
‘ j Section 1ll: All
SN g Section 12: All
b : Section 13: All
‘ : Section 14: 2ll
: Section 23: All

Section 24: All

Township 26 North, Range 2 West, N.M.P.M.

Section 7: Lot 4

‘Section 8: NE/4, S/2

Section 17: All

Section 18: All

Section 19: Lots 1, 2, 3

Containing 13,920 acres, more or less.

2. The Mesa Verde Formation is expected to have an esti-
mated average in situ gas permeability throughout the
pay section of less than 0.1 millidarcy per foot.

3. The depth of the top of the Mesa Verde Formation is
between 5500 and 6000 feet and the stabilized produc-
tion rate, against atmospheric pressure, of wells
completed for production in said‘formation, without
stimulation, is not expected to exceed 188 mcf per
day.

4., No well drilled into the Mesa Verde Formation in the

above~described area is expected to produce, without

stimulation, more than five barrels of oil per day.
5. Attached to this application and incorporated herein
by reference is a completce set of exhibits, as well
as a brief geologic description and history of the
Blanco Mesa Verde pool, together with a statement of
the meaning and purpose of each exhibit. These ex-
hibits cover all aspects of the required evidentiary
data described in Section D of the 0Oil Conservation
Division's Special Rules and Procedures for Tight

Sand Pormation Designation under Section 107 of the

Natural Gas Policy Act of 1978.

i R A TN b




WHEREFORE, Applicant prays that this application be set
for hearing before a duly appointed examiner of the 0il
Conservation Division and that after notice and hearing as
required by law, the Division enter its order recommending to
the Federal Energy Regulatory Commission that pursuant to 18
CFR, Section 271.701-705, the Mesa Verde Formation ﬁnderlying
the above-described land be designated a tight formation, and
making such other and further provision as may be proper in
the premises. | 4

Respectfully submitted,
MODRALL, SPERLING, ROEHL, HARRIS & SISK, P.A.

Original ]
By: Signed by James E. Sperling

James E. Sperling

P. O. Box 2168

Albuquerqgue, New Mexico 87103
Telephone: (505) 243-4511

¢ ATTORNEYS FOR APPLICANT

Certificate of Service

IT IS HEREBY CERTIFIED that a copy of this Application and
a complete set of all exhibits which Applicant proposes to offer
or introduce at hearing, together with the statement of meaning
and purpose of each, has been mailed to the United States
Geological Survey, at P. 0. Box 26124, Albuquerque, New Mexico
87125, on this 19th day of January, 1981.

)
g{,',ff:: ,, James E. Sperfing

James E. Sperling




STATE OF NEW MEXICO

ENERGY AanD MINERALS DEPARTMENT

Ol CONSERVATION DIVISION

BRUCE KING POST OFFICE BOX 2088
GOVERNOR STATE LAND OFFICE BUILOING
SANTA FE. NEW MEXICO 87501
LARRY KEHOE 15051 8272434 i

February 24, 1981

Mobilﬂbfoducing Texas & New Mexico Inc.

Nine Greenway Plaza - Suite 2700 ‘ '
Houston, Texas 77046

Attention: Mr. J. A. Morris C)Ap

Dear Joe:

Your letter of February 19, 1981, included only a
portion of the supplementary material I requested at the.
February 11 tight sands hearing.

In addition to the listing of wells completed since
January 1, 1978, 1 requested any evidence you had which
would show how economic those wells are expected to be.

N

JR—

Because of the ongoning infill drilling program
in the Blanco Mesaverde Gas Pool good data on well economics .
becomes vital to any tight sands determination. !

Sincerely,

R. L. STAMETS
Technical Support Chief

RLS/og

1 e ot »
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Mobil Producing Texas & New Mexico Irf.cor ruamioy owisiow
February 19, .1981 NINE GREENWAY PLAZA— SUITE 2700

HOUSTON. TEXAS 77046 : ) s

State of New Mexico

Energy & Minerals Department
0il Conservation Division

P. 0. Box 2088

Santa Fe, New Mexico 87501

N i It ot A EASI W e

Attention: Mr. Richard L. Stamets
Technical Support Chief

7.01 MOBIL PRODUCING TX. & N.M., INC. !
APPLICATION FOR TIGHT GAS
FORMATION DESIGNATION
BLANCO MESA VERDE POOL
RIO ARRIBA CO., NEW MEXICO
DOCKET NO. 5-81 CASE NO. 7154

Dear Sir:

You requested information at the subject hearing concerning the completion of o,
wells after 1/1/78 in the hearing area. The information was unavailable at the "
hearing and you were advised that we would furnish you with the data at a later
date,

There were two wells completed after 1/1/78 in the area. These wells are the
Jicarilla "E" #f2A located in Unit D - Section t4 - T27N - R3W completed 12/74/78, .
-and the Jicarilla "H" #lUA located in Unit P - Stction 1 - T26N - R3W and was : -
cempleted 11/720/78 and was plugged and abandoned at completion. The Jicarilla
E #284 averaged S¥ MDFPD in December 1980.

We also note that the Federal Energy Regulatory Commission has desiénated the
Mesa Verde as a tight formation in Colorado per Order No. 130 issued 2/5/81.

Yours very truly,

Lo oy

HFWEaver/lece ’ J. A. Morris
Regulatory Engineering Supervisor

* ec: Jim Sperling - Albuguerque, N.M. i
Gene Daniel - USGS, Box 26124 Albuquerque, N.M. 87125




STATE OF NEW MEXICO
BEFORE THE
OIL CONSERVATION COMMISSION

In the Matter of:

Application of Mobil Producing
Texas and New Mexico, Inc.

for Designation of a Tight
Formaticn, Rio Arriba County,
New Mexico. -

Case No. 7154

N N N Nt N

Comments of Northwest
Pipeline Corporation in
Opposition to
Tight Formation Designation

By notice issued in Docket No. 5-81, the Oil Conservation
Commission (""Commission") has set for hearing on February 11, 1981,
the application of Mobile Producing Texas and New Mexico, Inc.
for designation of certain areas of Rio Arriba County as a Tight
Formation in the instant docket pursuant to the authority of
§ 107(c)(5) of the Natural Gas Policy Act of 1978 and 18 CFR §
271.701 et seq. The formation proposed ic the Mesaverde Formation
underlying certain areas in Townships 26 and 27 North, Ranges 2 and
3 West. :

Northwest Pipeline Corporation ("Northwest") hereby requests
leave to present comments in this proceeding and to have those
comments considered by the Examiner and the Commission in its
consideration of this matter. In support of these requests North-
west states as follows:

Northwest is a Natural Gas Company as defined by the Natural
Gas Act, 15 U.S.C. §§ 717 et seq. and is engaged inter alia in the
production, transportation and sale of natural gas in the states
of New Mexico, Colorado, Utah, Idaho, Wyoming, Oregon and
Washington. Northwest purchases or produces a significant portion
of its gas supply from wells located in the San Juan Basin of
Colorado and New Mexico. The acreage proposed for Tight Forma-
tion designation herein is located on the north-eastern edge of
the San Juan Basin in an area where Northwest has gas purchase
interests, and accordingly, Northwest will be affected by the
decision of the Examiner and the Commission in this proceeding, and
has interests which cannot be adequately represented by any party
to this proceeding. .

Any designation of Tight Formation under § 107(c)(5) of the
NGPA must comply with the provisions of Order No. 99 issued by the
Federal Energy Regulatory Commission ("FERC") on August 15, 1980.

o 7 g e At N1
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Order No. 99 prescribes several criteria which must be met before
3 a formation can be designated "tight" among which are the absence
' of an infill drilling program and that the area proposed for
designation must not be "substantially developed." 1/

Based upon Information available to it, Northwest contends
- that neither of these conditions have been met in the instant
case,

There is Iin effect for the subject areas a well spacing
rule which meets the definition established by FERC of an "infill
program.'" The infill program was established by the New Mexico
Commission in Order No. R-1670 as amended (Order No. R-1670-U,
September 20, 1978) in which the Commission authorized the spacing
of a second well on an existing 320-acre proration unit. This
order having been promulgated prior to designation of the subject
lands as Tight Formations, and numerous wells which having been
drilled in response to this infill program, precludes such i
designation under FERC Order No. 99 to the extent the acreage is
presently '"substantially developed."

There are at present some 36 wells producing natural gas
from the Mesaverde Formation on the 13,920 acres proposed for
designation. Fourteen of these wells are "infill wells" having
been drilled subsequent to Order No. R-1670-U. The names of
these wells and their locations are set forth in Exhibit No. 1
attached hereto. Northwest's information also indicates-that the
T27N, R3W area wells have an average cumulative production of 1040
MMcf per well with a current rate of 145 Mcf/day per well. The
T26N, R2W area wells have an average cumulative production of
1250 MMcf per well with a current average rate of 88 Mcf/day per
well. It is the opinion of Northwest that the portion of the
Mesaverde Formation proposed for designation as a Tight Formation
is "substantially developed" and, therefore, may not be consid-
ered for such designation. 2/

Northwest respectfully submits that these facts preclude
designation as Tight Formation of the acreage and formation pro-
posed in this docket.

Wherefore, Northwest urges that the Examiner and the Com-
mission deny the application of Mobil Producing Texas and New Mexico,
Inc. in this docket, and that the area proposed for designation
not be designated as Tight Formation under 18 CFR § 271.701 et seq.

1/ See, 18 CFR §§ 271.703(b)(6) and (c)(2)(1).

2/ See, 18 CFR § 271.703(a)(6) and Order No. 99, mimeo,
at 50-52.
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Respectfully submitted,
NORTHWEST PIPELINE CORPORATION

0Of Counsel:

Donald C. Shepler

Northwest Pipeline Corporation
315 East Second South

Salt Lake City, Utah 84111
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CARIBIT T

Well R : Sec Twp Rge Qtr :
- e . s . : i
B * Cheney federal [} 8 26N M :
E Cheney Federal #3 {7 26N M B .
Cheney Federal #2A 17 268 M D {taf{11)
e Cheney Federal &2 17 26N M H
Featherstone Federal #i* 19 26N M A
Jicarilla £ #2 T 278N ™ M
Jicarilla £ #5 14 27K M A
Jicarilla £ #24 14 22N D (tnfill) |
Jicarilla E #2 a 14 27N M L !
- Jicariila € #3 , ‘ 15 2IN M M
Jicarilla F #1 22 21N M B
Jicarilla F #3A 22 21X M (inf111) §
Jdicarilla F #14 22 21N M P (iafill) i
Jicarilla F #4 23 2N MW A ;
Jicarilla F #4 23 2, ™M C {infi1Y} i
Jicarilla F #5 ' 23 NN K , i
Jicartlla F §3& 23 2 M P (infill) g )
Jdicarilla F #7 24 270N M M ;
Jicarilla 6 #2 25 2N N A ' !
Jicarilla 6 #5A 25 27N ™ D (infill) |
Jicarilla G #5 ¢ 25 27N M M |
Jtcaritta 6 #8 26 278 M A
Jicarilla 6 #4A 26 278 M D {(iaf{13)
Jicaritla G #¢ 25 27X 3 M
Jicarilla G #84 26 2N M P {infill) :
Jicariila F 6 .27 2N W A ;
Jicarilla F #2R ' 27 ZIN M D {infill)
Sicaritla F 42 Z7 2R ™ M {y
Jicaritla F #6A 27 21N ™ P {inf 111} :
Jicarilla 6 #1 39 278 ™M A
Jicariltla G #3a 35 271N D (infill) |
Jcaritta 6 43 35 278 M M :
Jizarifla 6 1A 35 2IR M P (Tafil?]) o
Jicariita 6 £7 36 278 A A ol
Jicarilla G #7A 35 27N M D {ia£31T)
Mearilla 6 #6 36 27N M M

o Pt a4

* This well s inciuded ia ine Tight Sende formation if it is in lots
o, two or three. :
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STATE OF NEW MEXICO
BEFORE THE
0TI, CONSERVATION COMMISSION

In the Matter of:

Application of Mobil Producing
Texas and New Mexico, Inc.

for Designation of a Tight
Formation, Rio Arriba County,
New Mexico.

Case No. 7154

St S Nt Nt Nt

Comments of Northwest
Pipeline Corporation in
Opposition to
Tight Formation Designation

: By notice issued in Docket No. 5-81, the 0il Conservation
Commission (""Commission') has set for hearlng on February 11, 1981,
the application of Mobile Producing Texas and New Mexico, Inc.

for designation of certain areas of Rio Arriba County as a Tight
Formation in the instant docket pursuant to the authority of

§ 107(c)(5) of the Natural Gas Policy Act of 1978 and 18 CFR §
271.701 et seq. The formation proposed is the Mesaverde Formation
underlying certain areas in Townships 26 and 27 North, Ranges 2 and
3 West.

Northwest Pipeline Corporation ("Northwest') hereby requests
leave to present comments in this proceeding and to have those
comments considered by the Examiner and the Commission in its
consideration of this matter. In support of these requests North-
west states as follows:

Northwest is a Natural Gas Company as defined by the Natural
Gas Act, 15 U.S.C. §§ 717 et seq. and is engaged inter alia in the
production, transportation and sale of natural gas in the states
cf New Mexico, Colorado, Utah, Idaho, Wyoming, Oregon and
Washlngton Northwest purchases or produces a significant portion
of its gas supply from wells located in the San Juan Basin of
Colorado and New Mexico. The acreage proposed for Tight Forma-
tion designation herein is located on the north-eastern edge of
the San Juan Basin in an area where Northwest has gas purchase
interests, and accordingly, Northwest will be affected by the
decigion of the Examiner and the Commission- in this proceeding, and
has interests which cannot be adequately represented by any paity
to this proceeding.

Any designation of Tight Formation undexr § 107(c)(5) of the
NGPA must comply with the provisions of Order No. 99 issued by the
Federal Energy Regulatary Commission ("FERC") on August 15, 1980.




Order No. 99 prescribes several criteria which must be met before

a formation can be designated "tight" among which are the absence

of an infill drilling program and that the area proposed for ‘ i
designation must not be 'substantially developed.' 1/ '

Based upon information available to it, Northwest contends
that neither of these conditions have been met in the instant
case.,

There is in effect for the subject areas a well spacing
rule which meets the definition established by FERC of an "infill
program.” The infill program was established by the New Mexico
Commission in Order No. R-1670 as amended (Order No. -R-1670-U,
September 20, 1978) in which the Commission authorized the spacing
of a second well on an existing 320-acre proration unit. This
order having been promulgated prior to designation of the subject
lands as Tight Formations, and numerous wells which having been
drilled in response to this infill program, precludes such
designation under FERC Order No. 99 to the extent the acreage is
presently '"'substantially developed."

There are at present some 36 wells producing natural gas
from the Mesaverde Formation on the 13,920 acres proposed for
designation. Fourteen of these wells are "infill wells" having
been drilled subsequent to Order No. R-1670-U. The names of
these wells and their locations are set forth in Exhibit No. 1
attached hereto. WNorthwest's information also indicates that the
T27N, R3W area wells have an average cumulative production of 1040
MMcf per well with a current rate of 145 Mcf/day per well. The
T26N, R2W area wells have an average cumulative production of
1250 MMcf per well with a current average rate of 88 Mcf/day per
well. It is the opinion of Northwest that the portion of the
Mesaverde Formation proposed for designation as a Tight Formation
is '"'substantially developed" and, therefore, may not be consid- i
ered for such designation. 2/

Northwest respectfully submits that these falCts preclude
designation as Tight Formation of the acreage and formation pro- ;
posed in this docket. ’

Wherefore, Northwest urges that the Examiner and the Com-
mission deny the application of Mobil Producing Texas and New Mexico,
Inc. in this docket, and that the area proposed for designation
not be designated as Tight Formation under 18 CFR § 271.701 et seq.

1/ See, 18 CFR §§ 271.703(b)(6) and (c) (2)(1).
2/ See, 18 CFR § 271.703(a)(6) and Order No. 99, mimeo,




i
!

~g

Respectfully submitted,

NORTHWEST PIPELINE CORPORATION

Of Counsel:

Donald C. Shepler

Jorthwest Pipeline Corporation
315 East Second South

galt Lake City, Utah 84111
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CAFIBIT 0
i
®ell Ry Sec_Twp Rge Qtr !
Cheney Federal 13 8 N A M |
Chenty Federal #3 {7 268N @ B
Cheney Federal #2A 17 26N & D {infi11)
Cheney Federal #2 [7 26N 24 H
Faatherstone Federal #i* 19 26K 2% &
Jicarilla £ #4 IV 27N EP M
Jicarilla £ 25 18 27N % A
Jicarilla € #24 14 22N™ D (inf 111}
Jicarilla E 22 14 27 X L
Jicarilla £ #3 15 2IN M M
Jicarilla F #1 : 22 27X 34 B , ~
Jicarilla F #3A 22 27113 M (infild)
Jicarilla F #1A ' ' 22 274 M P (infi11)
Jicarivila F 3¢ 23 2IH M A
Jicarilla F 454 23 2R € {infild}
Jicarilla F #§ 73 N X M
Jicarilla F #4A 23 278 34 7 (infil1)
Jicarilla F #7 24 278 X M
Jicarilla G #2 25 278 = A v
Jicarilla G #54 25 278 = D (infill) :
Jicarilla G 35 Z 27N M 0N !
Jitcwritla 6 €8 26 27% A A :
Jicarilla G 244 26 2 ¥ D (infill} s
Jizarilla G 44 25 27H H M B a
Jicarilla G 84 26 2IH P {(infiil)
Jicarilla F £6 2?7 27 A
dicarilla F #2A 27 ZIN® D {infill) H
Sizaritla £ 42 27 27X 3H4 o ‘
Jicaritla F #6A 27 278 ™ P {inf111) i
Jicarilla 6 #} 3% 278 X A |
Sicerifla G #3A 35 27N 3 D (infill) P
Jearitta 6 43 35 27R M M 1
Jizarilla G £18 35 27K 34 P {(infi11} g
Jrearitta G £7 , 36 278 X A o
Jiczrilla G #74 3 2NN D {1a5§17}
dizarilla 6 $6 350 27N X H \
* This well 45 included in M2 Ticht Lorde formagion 36 it is in 1043 :
ne2 . two or three,
]
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'NEW MEXICO DEPARTMENT OF ENERGY & MINERALS

OIL CONSERVATION DIVISION ,«.a"~“;f;‘D 53

U jan201981 |

IN THE MATTER OF THE APPLICATION ST SION
OF MOBIL PRODUCING TEXAS & NEW L CE vt ol
MEXICO INC. FOR DESIGNATION OF SANTA FE
TIGHT FORMATION, RIO ARRIBA

COUNTY, NEW MEXICO Case No. /5 :L

APPLICATION

COMES NOW, MOBIL fRODUCING TEXAS & NEW MEXICO INC., by
and through its undersigned attorneys"and as provided in the
Oil Conservation Division's Special Rules and Procedures fbr
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, hereby makes application for

B VP S,

an order designating certain portions of the Mesa Verde Forma-
tion 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 Mesa Verde Formation under-
lying the following-described lands situated

in Rio Arriba County, New Mexico:

Township 27 North, Range 3 West, N.M.P.M.

b mir— s e

Section 11:
Section 12:
Section 13:
Section 14:
Section 15:
Section 22:
Section 23:
Section Z4:
Section 25:
Section 26:
Section 27:
Section 35:
Lo : Section 36:




Township 26 North, Range 3 West, N.M.P.M.

Section 1l: All
Section 2: All
Section 11: All
Section 12: All
Section 13: All
Section 14: All
Section 23: All
Section 24: All

Township 26 North, Range 2 West, N.M.P.M,

Section 7: -Lot 4 J
Section 8: NE/4, S/2
Section 17: All o~
Section 18: All

Section 19: Lots L, 2, 3

Contaihing 13,920 acres, more or less.

The Mesa Verde Formation is expected to have an esti-
mated average in situ gas permeability throughout the
pay section of less than 0.1 millidarcy per foot.

The depth of the top of the Mesa Verde Formation is
between 5500 and 6000 feet and the stabilized produc-
tion rate, against atmospheric pressure, of wells
completed for production in said formation, without
stimulation, is not expected to exceed 188 mcf per
day.

No well drilled into the Mesa Verde Formation in the
above-described area is expected to produce, without
stimulation, more than five barrels of oil per day.
Attached to this application and incorporated herein
by reference is a complete set of exhibits, as well
as a brief geologic description and history of the
Blanco Mesa Verde pool, together with a statement of
the meaning and purpose of each exhibit. These ex-
hibits 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 of 1978.
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WHEREFORE, Applicant prays that this application be set
for hearing before a duly appointed examiner of the 0il
Conservation Division and that after notice and hearing as ? s
required by law, the Division enter its order recommending to

the Federal Energy Regulatory Commission that pursuant to 18

CFR, Section 271.701-705, the Mesa Verde Formation underlying
the above—aescribedrland be designated a tight formation, and
making such other and further provision as may be prcper in
the premises.

Respectfully submitted,

, SPERLING, ROEHL,

James E Sper11 g
P. O. Box 2168

Albuquerque, New Mexice 87103 1,”
Telephone: (505) 243-4511

HARRIS SISK, P.A.

ATTORNEYS FOR APPLICANT

Certificate of Service

B A N AR o S Bt A S 7

IT IS HEREBY CERTIFIED that a copy of this Application and
a complete set of all exhibits which Applicant proposes to offer
or introduce-at hearing, together with the statement of meaning
and purpose of each, has been mailed to the United States
Geological Survey, at P. O. X 26124, Albuquerque, New
87125, on this 19th day of J ary, 1981.
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Docket No. 5-81

Dockets Nos., 7-81 and 8-81 are tentatively set for February 25 and March 11, 1981, Applications for hearing
wust be filed at least 22 days in advance of hearing date.

DOCKET: EXAMINER HEARING - WEDNESDAY - FEBRUARY 11, 1981

% 9 AM. - OIL CONSERVATION DIVISION CONFERENCE ROOM,
f . ) STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

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

ALLOWABLE: (1) Consideration of the allowsble production of gas for March, 1981, from fifteen prorated pools .
in Lea, Eddy, and Chaves Counties, New Mexico.

(2) Consideration of the allowable production. of gas for March, 1981, from four prorated pools
in San Juan, Rio Arriba, and Sandoval Counties, New Mexico.

(3) Consideration of purchaser's nominations for the one year period beginaing April 1, 1981,
for both of the above areas.

CASE 7146: Application of Amoco Production Company for a unit agreement, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the Perro Grande Unit Area, comprising 3524
acres, more or less, of State and Federal lands in Townships 25 and 26 South, Range 35 East.

CASE 7135: (Continued and Readvertised)

Application of Celeste C. Grynberg for a unit agreement, Eddy County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the South Cottonwood Draw Unit Area, com-
prising 3,195 acres, more or less, of State lands in Township 16 South, Range 24 East.

CASE 7147: Application of Yates Peiroleun Corporation for an unorthodox gas well location and simultaneous dedi-
cation, Eddy Couaty, New Mexico. Applicant, in the above-gtyled cause, seeks approval for the unortho-
dox location of a Morrow tert well to be drilled 1650 feet from the South line and 660 feet from the ;
East line of Section 35, Township 18 South, Range 25 East, the S/2 of said Section 35 to be dedicated i
to said well and to applicant's "JX" Well No. 2 located in Unit N, !

CASE>7140: (Continued from January 28, 1981, Examiner Hearing)

Application of Yates Petroleum Corporation for compulsory pooling and am unorthodox location, Eddy
Ceunty, Mew Mexico. Applicant, in the above-styled cause, seekxs an order pooling all mineral interests
in the Morrow formation underlying the N/2 of Section 26, Township 21 South, Range 26 East, to be
dedicated to a well to be drilled at an unorthodox location 660 feet from the North line and 1650
feet from the East line of said Section 26. Also to be considered will be the cost of drilling and NE:
completing said well and the allocation of the cost thereof as well as actual operating costs and 4
charges for supervision, designation of applicant as operator of the well, and a charge for risk
involved in drilling said well. )
- 1S

CASE 4063: (Reopened and Readvertised)

‘In the matter of Case No. 4063 being reopened on the motion of the 0il Cénservation Division to con-
sider the abolishment of the special rules and regulations for the Four Mile Draw-Morrow Gas Pool,
Eddy County, New Mexico, as promulgated by Order No. R-3698. In the absence of objection said rules
will be rescinded.

CASE 7148: Application of Twin Montana 0il Company for a non-standard oil proration unit, Lez County, New
Mexico. Applicant, in the above-styled cause, szeks approval of an 80-acre Vada-Pennsylvanian oil
proration unit comprising the $/2 NE/4 of Section 3, Township 9 South, Range 35 East, to be dedi-
cated to its Webb Federal Well No. 1 located in Unit G of said Section 3.

CASE 7149: Application of John H. Hendrix Corporation for the extension of the vertical limits of the Langlie
Mattix Pool, Lea County, New Mexico. Applicant, in the above-styled cause, seeks the contraction of
the vertical limits of the Jalmat Pool and the upward exteansion of the vertical limits of the Langlie
Hateix Pool to a depth of 3362 feet, subsurface, underiying Unit © of Section 1%, Tcimship 23 South,
Range 37 East.

. : CASE 7150: Application of Cavalcade Oil Corporation for an exception to Order No. R-3221, Eddy County, New

. Mexico. Applicant, in the sbove-styled cause, secke an exception to Order No. R-3221 to permit dis~
i posal of produced brine into an unlined surface pit located in Unit K or L of Section 33, Township
18 South, Range 30 East.
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Examiner Hearing - Wednesday - February 11, 1981 2ccket No. 5-81

CASE 7151: Application of C & E Operators, Inc., for compulsory pooling, San Juan County, New Mexico.
Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the Mesaverde
formation underlying the N/2 of Section 9, Township 30 North, Range 1l West, to be dedicated to a
wvell to be drilled at a standard location in the NE/4 and a well to be drilled at a previously ap-
proved urorthodox location in the NW/4 of said Section 9. Also to be considered will be the cost of
drilling and completing said wells and the allocation of the cost thereof as well as actual operating
costs and charges for supervision, designation of applxcant as operator of the wells, and a charge
for risk involved in drilling said wells.

CASE 7152: Application of € & E Operators, Inc. for compulsory pooling and a non-standard proration unit, San
Juan County, New Mexico. Applicant, in the above-styled cause, seeks an order pooling all mineral
interests in the Mesaverde formation underlying a 158.54-acre non-standard gas proration unit com-
prising the SW/4 of Section 9, Township 30 North, Range 1l West, to be dedicated to a well to be
drilled at a standard location thereon. Also to be considered will be the cost of deilling and
completing said well and the allocation of the cost thereof as well as actual operating costs and
charges for supervision, designation of applxcant as operator of the well, and a charge for risk
involved in drilling said well,

CASE 7153: Application of C & E Operators, Inc. for compulsory pooling and a non-standaxrd proration unit, San
Juan County, Nerv Mexico. Applicant, in the above-styled cause, seeks an order pooling all mineral
interests in the Mesaverde formation underlying a 158.54-acre non-standard gas proration uanit com-
prising the SW/4 of Section 8, Township 30 North, Range 11 West, 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,

CASE 7129: (Continued from January 28, 1981, Examiner Hearing)

Application of Roch Exploration Company for compulsory pooling, San Juan County, New Mexico-
Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the Dakota
formation underlying the N/2 of Section 28, Township 28 North, Range 8 West, to be dedicated to a
well to be drilled at a standard location thereon. Also to be considered will be the cost of
dtilling and completing said well and the allocation of the cost thereof as well as actual operat-
ing costs and charges for supervision, designation of appllcant as operator of the well, and a
charge for risk involved in drilling said well.

CASE 6670: (Continuved from January 14, 1981, Examiner Hearing)

In the matter of Case 6670 being reopened and pursuant to the provisions of Order No. R-6183 which
order promulgated temporary special rules and regulations for the Red Hills-Devonian Gas Pool in
Lea County, New Mexico, including a provision for 640-acre spacing units. Operators in said pool
may appear and show cause why the pool should not be developed on 320-acre spacing units.
E 7154: Application of Mobil Producing Texas and New Mexico, Inc. for designation of a tight formation, Rio

eeecere— . Arriba County, New Mexico. Applicant, in the above-styled cause, seeks the designation of the
Mesaverde formation underlying portions of Townships 26 and 27 North, Ranges 2 and 3 West. containing
13,920 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 7134: (Continued and Readvertised)

Application of Read & Stevens, Inc. for an unorthodox gas well location and iwo non-standard gas
proration units, Chaves County, New Mexico. Applicant, in the above-styled cause, seeks approval
of two 160-acre non-standard proration units in the Buffalo Valley-Pennsylvanian Gas Pool, the
first being the NW/4 of Section 13, Township 15 South, Range 27 East, to be dedicated to its
_ Langley "Com" Well No. 1 in Unit C, and the other being the NE/4 of said Section 13 to be dedicated
" to a well to be drilled at an unorthodox location 1315 feet from the North and East lines of the
section.
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Docket No. 6-81

DOCKET: COMMISSION NEARING - WEDNESDAY - FEBRUARY 18, 1981

OIL CONSERVATION COMMISSION - 9 A.M. - ROOM 205
STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

CASE 7155:

CASE 7057:

CASE 7156:

Application of Southland Royalty Company for compulsory pooling, Eddy County, New Mexico.

Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the Peansyl-
vanian formation underlying the E/2 of Section 35, Township 18 South, Range 29 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 sctual operating
costs and charges for supervision, designation of applicant as operator of the well, and a charge
for risk involved.in drilling said well.

{DE NOVO)

Application of Doyle Hartman for the extension of the vertical limits of the Langlie Mattix Pool,
Lea County, New Mexico. Applicant, in the above-styled cause, seeks the contraction of the Langlie
Mattix Pool to the following depths underlying the following 40-acre tracts in Township 24 South,
Range 37 East: SE/4 SE/4 of Section 30: 3364 feet; NE/4 SE/4 of Section 30: 3389 feet; and SE/4
SW/4 of Section 20: 3390 feet.

Upon application of ARCO 0il and Gas Company this case will be heard De Novo pursuant to the pro-
visions of Rule 1220. -

Application of Parabo, Inc. for amendment of Order No. R-5516, Lea County, New Mexico.

Applicant, in the above-styled cause, seeks the amendment of Order No. B-5816 which authorized the
disposal of produced salt water in unlined surface pits in Section 29, Township 21 South, Range 38
East. Applicant proposes modification of the Commission's requirements for the number, location,
and depths of monitor wells, casing and perforating monitor wells, and a change in maximum depths
of water permitted in the pits.
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February 13, 1981

Mr. Richard L. Stamets, Examiner v :
Department of Energy & Minerals i
0il Conservation Division : ' ’
P. O. Box 2088

Santa Fe, New Mexico 87501 -

Re: Case No. 7154 - Docket No. 5-81

Dear Dick:

This is to advise that I sent two additional copies of :
Mobil's application and supporting exhibits and state- : ’
ment for transmittal by the OCD to the DOE with the i
OCD's order when issued when I originally forwarded ‘ :
the application on January 19, 1981, as evidenced by
copy of my letter enclosed. Let me know if you cannot
find these additional copies of the application, so

I can notify Mobil who will produce more copies.

ry truly yours, ;

LA Sgéf oh

-

RO

SA

es E. Eperlin

/iev
Enclosure
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January 19, 1981

Mr. Joe D. Ramey
Secretary-Director
Department of Energy & Minerals
- 011 Conservation Division
. O. Box 2088 g
Santa Fe, New Mexico 87501 -

Re: Application of Mobil Producing Texas
and New Mexico, Inc. for Designation
of Tight Formation, Rio Arriba County,
New Mexico

Dear Mr. Ramey:

Enclosed is original Application, plus supporting exhibits,
prepared on behalf of Mobil Producing Texas and New Mexico,
Inc. seeking the order of the 0il Conservation Division
determining that within a certain area the Mesa Verde gas
producing formation should be designated as a tight gas
formation. Also enclosed are two coples of the Application
and@ the supporting exhibits and statement for transmittal
by the 0il Conservation Division tc the Department of Energy
with the OCD's order when issued.

It is requested that the matter be set for hearing before an
examiner at the next appropriate examiner's hearing after
publication.

As shown by the certificate of service, copies of the Appli-
cation and the supporting exhibits have been forwarded to
the United States Gaological Survey, Albuquerque, New Mexico.

Very truly yours,

James E. Sperling
JES/jev
Enclosures

cc: J. A. Morris, w/o encl. (except Application)
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January 19, 1981

Yol
1 }
JAN 29 1981 p‘\' ;

Mr. Joe D. Ramey

TR TR Dl 'lSlON
Secretary-Director OH—CCJQ A&T;FE .
Department of Energy & Minerals s
0il Conservation Division ;
P. 0. Box 2088 ;
Santa Fe, New Mexico 87501 L{ ;
Re: Application of Mobil Producing Texas C?CLALK 7/ ;

and New Mexico, Inc. for Designation ]
of Tight Formation, Rio Arribka County, :
New Mexico

Dear Mr. Ramey: , ;

Enclosed is original Application, plus supporting exhibits,
prepared on behalf of Mobil Producing Texas and New Mexico,
Inc. seeking the order of the ©Dil Conservation Division
determining that within a certain area the Mesa Verde gas
producing formation should be designated as a tight gas
formation. Also enclosed are two copies of the Application
and the supporting exhibits and statement for transmittal

by the 0il Conservation Division to the Department of Energy
with the OCD's order when issued.

It is requested that the matter be set for hearing before an

examiner at the next appropriate examiner's hearing after
publication.

i

As shown by the certificate of service, copiés of the Appli-
cation and the supporting exhibits have been forwarded to
the United States Geological Survey, Albuquerque, New Mexico.

JES/jev
Enclosures

ce:

J. A. Morris, w/o encl.

ery truly yours

A% /Lg/ oA
<f%§2¥\E Sperli;g B A\WSE;/

(except Application)
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ROUGH _ STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
dr/ OII, CONSERVATION DIVISION

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
DIVISION FOR THE PURPOSE OF
CONSIDERING:

CASE NO. 7154
order No. K-l 7Y ‘

APPLICATION OF MOBIL PRODUCING TEXAS

AND NEW MEXICO, INC. FOR DESIGNATION OF A
TIGHT FORMATION, RIO ARRIBA COUNTY, NEW MEXICO.

ORDER OF THE DIVISION

LA RO S 7 e R

IBY THE DIVISION:

This cause came on for hearing at 9 a.m. on February,

-
19 81 , at Santa Fe, New Mexico, before Examiner Richard L. Stamels

NOW, on this day of April , 19 81 » the

Division Director, having considered the testimony, the record,

and the recommendations of the Examiner, and being fully advised

(R AV SRR S SR

in the premises, , s

FINDS:

A ov————

(1) That due éublic notice having been given as required
by law, the Division has jurisdiction of this cause and the

subject matter thereof.

(2) That the applicant, Mobil Produéinq Texas and New Mexico, Inc.,

requests that the Division in accordance with Section 107 of the

Natural Gas Policy Act, and 18 C.F.R. §271.703 recommend to Ehe
Federal Energy Requlatory Commission that the Mesaverde formation
underlying the following lands situated in Rio Arriba Cocunty,
approximately 30 miles south of the city of Dulce, New Mexico,
hereinafter referred to as the Mesaverde formation, be designated
as a tight formation in said Federal Energy Regulatory Commission's

regulations:




g

. ; .Case No. 7154
[ i i 0rder No. R-

H "TUWNSHIP 26 NORTH, RANGE 2 WEST, NMPM
ﬁ " Section 7¢ Lot &

TOWNSHIP 26 NORTH, RANGE 3 WEST, NMPM

v Sections 1 and 2: All v
vy Sections 11 through 14: All «
v Sections 23 and 24: All .

TOWNSHIP 27 NORTH, RANGE 3 WEST, NMPM
Sections 11 through 14: All
Section 15: S/2 e

Sections 22 through 27: All'‘
Sections 35 and 36: All

(3) That the area proposed for tight formation designation
lies within the horizontal limits of-the Blanco-Mesaverde Gas
gPool as previously defined and described in San Juan and Rio
Arriba Counties, New Mexico.

{4) That the area proposed is an isolated sand development

separated from the main body of the Blanco-Mesaverde reservoir.

- (5) That there is additional acreage within the horizontal

Ilimits of this isolated sand body including at least the following

Section 7: Lots 1, 2, and 3 +
Section 19: Lot 4 .-
Section 26: Vi/2 .

s "ﬂ pm /4 TOWNSHIP 26 NORTH, RANGE 2 WEST, NMPM

TOWNSHIP 26 NORTH, RANGE 3 WEST, NMPM
Section '3: @& L/2
Section 10: && &/

! Section 15: E/2 -

TOWNSHIP 27 NORTH, RANGE 3 WEST, NMPM
Sections 9 and 10: All »

Section 16: E/2 ;

Section 21: E/2

Section 28: E/2 '

Section 34: A1l s

(6) That there is no evidence of significant geologic

%difference between the Mesaverde formation underlying the lands
I

idescribed in Findings Nos. {2) and (5) above and the entire

‘i
!i
i
‘o
i

area should be considered in any recaommendation to the FERC,




! . (7) That the Mesaverde formation underlies all of the ‘ o

i

Ziabove—described lands; that the formation consists of two 40 to 5

I P

100 foot thick sand intervals (the Cliff House and the Point
Loockout) sepa;ated by approximately 300 feet of shale which may

contain thin sandstone layers; that the top of such formation

is found at an average depth of ﬁﬁzé feet below the :‘

surface of said area.

+

(8) That the type section for the Mesaverde formation for

the proposed tight formation designation is found at a depth of

i from approximately SH#8Y  feet to 60/ % feet on the

————e

T dasllin Elebiic log of Ve b/ Jreorile X
Wet/ No 7 4 Jocatod 101 ui¥ &‘2/ e Y5 /,

\Vowrnadyp 26 Wor¥, Fange 300, W PH | Fus— »
o—»./«&/:, /55 197€, | | :

(9) Thét the Mesaverde formation underlying the above-

described lands has been penetrated by numerous wells at least

”69 of which produce or have produced gas therefrom. i
v (18) That 24 infill wells have been drilled to the Mesaverde

@Formation underlying the above-described lands 22 of which are

or were producers therefrom.

J (11) That the designation‘of a3 tight formation is not

e inecessary for development of those proration units already fully

ideveloped by successful infill drilling.

! + (12} That any tight formation recommendation in this case

i
H
i

:fshould apply only to proration units not developed and/or not

ﬁdeveloped by an infill well capable of production on or before !

;February 11, 1981, such acreage being as described on Exhibit "A"
fattached hereto.
i

) (13) That the evidence presented in this case demonstrated

H ‘ﬁ .
2that the predominant percentage of wells which may be completed

jﬁn the Mesaverde formation within the undeveloped areas of the

;broposed tight formation may reasonably be presumed to exhibit

Y




g

3
i
T

,Permeability, gas productivity, or crude oil productivity not in

]
it
Lb
!
H
|

E?xcess of the following parameters: | ,,}
(a) average in situ gas permeability throughout
g ' the pay section of 0.1 millidarcy; and
(b) stabilized production rates, without stimulation,
against atmosphéric pressure, as found in the
table set out in 1B C.F.R. §271.703(c)(2)(8) of
the regulations; and
(¢) prodiction of more than five barrels of cruade
oil per day.
(14) That the evidence presented in this case demonstrated
that the application of incentive pricing is reasoﬁably necessary
to stimulate further development in that portion of the proposed
tight formation area described on Exhibit "A" to this order.
(15)  That existing State of New Mexico and Federal Requlations i
relating to casing and cementing of wells will assure that : §
development of the Mesaverde formation will not adversely affect

any overlying aquifers.

(16) That the Mesaverde formation within the area described H

on Exhioit "A" to this order should be recommended to the Federal
Energy Regulatory Commission for designation as a tight formation.

IT IS THEREFORE NRDERED:

i

% (1) That it he and herehy ia rernommended to the Federal Fnerqgy
i

Regulatory Commission pursuant to Section 107 of the Natural Gas

e bt ot e e 75

s :
Policy Act of 1978, and 18 C.F.R. §271.703 of'the regulations that

g
‘the Mesaverde formation underlying those lands in Rio Arriba
1

ipounty, New Mexico, described on Exhibit "A" to this order, be

. (2) That jurisdiction of this cause is hereby retained for
i . : |
Ethe entry of such further orders as the Division may deem necessary.
f !

DONE at Santa Fe, New Mexico, on the day and year hereinabove

%Hesignated.

i
"

L'.m




CASE NO. 7154

R S

] ‘ TOWNSHIP 26 NORTH, RANGE 2 WEST, NMPM ‘f .
e : 3 Sections & ’”‘;F;*WAll‘&EEL{EME%JEQE@Q g 1
- ; 0 Section 17: E/2 ' ; -
o ; Sections 18 and 19: All .

i TOWNSHiP 26 NORTH, RANGE 3 WEST, NMPM
{ S Oadt S — - S

Section 3: #» EYf : {
Section 10: /& &/% _ ; |
i Section 12: E/2 ' : ‘
- Sections 13 and 14: All

Section 15: E/2
Sections 23 and 24: All

TOWNSHIP 27 NORTH, RANGE 3 WEST, NMPM

Section 9: All -

Section-11 through 13: All

Section l4: E/2

Section 15: S/2

Section 16: E/2 - §

St r—ata :="# ]
SN2 St

Section 24: All

Section 25: E/2

Section 28: E/2

Section 34: 1T /2
Section 36: S/2

ORDER NO. R-
EXHIBIT "A"
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Mobil Producing Texas & New Mexico Inc.

HINE GREENWAY PLAZA —SUITE 2700
HOUSTON. TEXAS 77046

March 11, 1982

o ".‘13(‘5!
Mr. Joe D. Ramey R Ly 1987
Department of Energy & Minerals “\g A s
0i1 Conservation Division 0| NI
P. 0. Box 2088 OIL CONSERVATION DIVISION
Santa Fe, New Mexico 87501 SANTA FE

7.01 MOBIL PRODUCING TX & NM INC. (MPTM)
ADDITIONAL ECONOMIC DATA PER
FERC REQUEST OF NOVEMBER 18, 1981,
TIGHT FORMATION RECOMMENDATION
MESAVERDE FORMATION
NEW MEXICO CASE NO. 7154

Dear Mr. Ramey:

Enclosed are five copies of the captioned economic data. Three copies are
to be transmitted to FERC. One copy is for your file and the other may be
transmitted to the Department of the Interior, Minerals Management Service
in Albuquerque, New Mexico.

Yours very truly,
%ﬂ,m

HFWeaver: Tmd J. A. Morris
Enclosures g Regulatory Engineering Supervisor

e rm L e’
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i ! - FEDERAL ENERGY REGULATORY COMMISSIO
: { ] ™ i
; WASHINGTON 20426 NOY o 5 4
i inspiv/né?éﬂ 4981 lj(?‘A
| NOV 1 0 1981 G
( i Penr v DS
: Mr. Joe D. Ramey , SANTA £p '

Department of Energy and Minerals
0i1 Conservation Division

P.0. Box 2088

Santa Fe, New Mexico 87501

In Re: Docket No. RM79-76

(New Mexico-5)

Tight Formation Recommendation
atde Foraation
Case No. 7154

N.M,

Dear Mr. Ramey:

On July 30, 1981, the Commission received the New Mexico 0il Conserva-
tion Division's recommendation that the Mesaverde Formation in portions of
Rioc Arriba County, New Mexico, be designated a tight formation pursuant to
section 271.703(c) of the Commission's regulations.

The recommended area is contained within the Blanco Mesaverde Gas Pool
2nd 1s subject to New Mexico Order No. R-1670-T which authorizes infill drilling.
The order, issued November 14, 1974, finds in article (12) that Mesaverde
producing sands "... are not being efficiently drained by existing wells in
the pool but which could be more efficiently and economically drained and
develcped by the drilling of additional wells..."” Section 271.703(c)(2)(D) of
the Commission's regulations states:

(D) 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 judgement = ! *
indicates that such formation or portion subject to infill drilling ‘
can be developed absent the incentive price established in paragraph
(a) of this section them the jurisdictional agency shall not include
such formation or portion thereof in its recommendation.

Our review of your submittal shows the Mesaverde Formation had been sub- :
stantially developed prior to issuance of the infill drilling order. This
substantial development, in addition to the economic finding qunted above,
indicates that the incentive price established in section 271.703(a) may not
be necessary to encourage drilling in this infill area.

e N Ao S e etk e

R

In Order No. 137-A the Commission addressed an infill drilling situation
similar to that described above. In this order (copy enclosed) the Commission :
indicated that where drilling was previocusly found to be economic at existing {
prices additional economic data must be presented which cleariy shows that the ;
proposed area cannot be developed absent the incentive price. While the i
New Mexico submission contains some economic data, we believe that such data §
is insufficient. ' :




e

>

Joe D, Ramey -2~

Accordingly, pursuant to section 271.703(c)(3)(vii) of the Commission's .
regulations, we request that you supplement your recommendation with additional
cconomic data sufficlent to clearly demonstrate that the proposed area cannot
be developed absent the incentive price.

et e WA A S o

If we ‘can be of further assistance, please call either me (202) 357-8585
or Victor Zabel (202) 357-8616.

Very truly yours,

v T it

Howard Kilchrist, Director
Division of NGPA Compliance

Attachment

R T
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1S FERC 161,277

. UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Before Comaissioners: C. M. Butler 111, Chairman;

Georgiana Sheldon and Matthew Holden, Jr.

High~Cost Gae Produced )
From Tight Pormations )

Docket No. RM79-76
{Colorado ~ 3)

ORDER'NO. 137-A =
ORDER DERYING APPLICATION FOR
REHEARING OF ORDER NO. 137

(1ssued June 17, 1981)

On ¥arch 30, 198], the Commission issued a final rule in Docket
No. IM79-76 (Colorado ~ 3), Order No. 137, (46 F.R. 20669, April 7, 1981)
vhich generally adopted & recommendation subaitted by the Colorado 01l and
Gas Conservation Comuiesion (Colorsdo) that the Niobrara Formation be desig-
sated as a tight formation. The Commission, in designating the Niobrara as
a tight !omtlo:\,'cxcluded from the designation three fields which had been
part of Coloralo's recommendation. These ffelds, the Waverly, Beecher lsland 1/
and Mildred Fields, were excluded. The Comaission found that information in
Colorsdo's submittal Indicated that the excluded areas had been substantially
developed at the time that inffll drilling orders for those flelds were issued.
The Commission®s regulations at $ 271.703(c)(2)(4)(D) provide that such areas
be deleted from tight formation deslg;mtlom where information exists to indi-
cate portions of the formation can be developed absent the incentive price pro-
vided through sectfon 107(c)(5). Because the excluded areas had been substan-
tially developed and Colorado had made findings of an ecqnou!.é nature in fts

iefill drilling orders for these fields, that one well can eccnomically draian

1/ Twenty-eight sections of the Beecher Island Field were excluded from
the designation. Staff had counted forty sections in all as comprising
the Beecher Island Fleld,

pC-C-37

S

LS 2 i S G e W 5 S iz

o e A B G M AT T D e

T TR

Docket No. RM79-76 -2-

an area of not more than 160 acree, the Comaissfon found that the incentive
price was not necessary to encourage development in these fields. See, NGPA
section 107(b). In sum, substantlal development prior to the fssuance of
{nfill drilling orders and econoalc information concerning the viability of

the wells, created the basis upon vhich the Commission deleted the three flelds
from the designation fn the final rule.

On April 29, 1981, Mountain Petroleum Corporation, along with J-W
Opexlatins Compary and H. G. Westcrman (hereinafter "Mountain™), filed u‘n ap~
pliutlon for rehearing of Order No. 137 on the ground that the .Haverly. Beecher
Island and Mildred Fields were erroneously excluded from the Niobrara Formation's
designation as a tight formation dy the Commission. Although Mountain did not
file comments to the Commission's Notice of Proposed Rulemaking in this docket
issued on September 23, 1981, Mountain originally filed a petltlonrwith Colorado
which led to Colorado's recummendation of the Niobrara as a tight formatton.

In its application for rehearing, Mountain preungu several argumerts
which allegedly support inclusion of the excluded areas in the designated
tight formation., The first case wherein the Coamission excluded aress from
& recosmended fomtloxl was in Order No. 124, Docket Ko, RN79-76 (Colorado - 1),
i1ssued January 23, 1981, (46 F;R. 9921, January 30, 1981), pertaining to the
Wattenberg J Sand Formation. Mountain contends that the Wattenberg J Sand “case
is different than the Niobrara case because the Wattenberg J San-d Formation
was substantially developed after its Infill drilling order was fesued, to
a much greater extent than the Nlobrara was or {s developed. Accordingly,
}fountaln argues that reliance on the Wattenberg case is misplaced in this
situation, While Order No. 137 did not rely on the Wattenberg case, it s
consistent with its facts and result. 1n both the Wattenberg J Sand case

and the instant one, the portions of the formations that were excluded were

R e ok - SRR X T ST S i S e e et B A




pocket No. RMI9-76 -3 -
those portions that were substantially developed at the time the Infill
drilling orders were {esued. Subsequent developnent 18 nO.- ansidered because

s review is to flrst deteralne (f an area has been

the key to the Comigsion’

developed in the primaty stage. The Comaission belleves that where an infil}

we subatantial development of a fiel

secondary’drilling {s both plahned and

drilling order follo d, the request for an

tafill drilling order establishes that

is sconomically feasible. The requirenent that aubnt.u_nual development pre-

cede the (nfill drilling order is a check on the exclusion process by avoiding

the exclusion of areas wvhich may have received tnfill drilling orders for

ondary drilling, and this would

reasons other than carrying out planned sec
o the infill

be obvious where substantial developaent had not occurred prior t

drilling order. In the instant ﬁnse. at the time of the issuance of the

taf1ll drillteg order, two of the three fields had been 100X developed on

existing espacing, and the third fleld had been 78% developed.
Mountain coapares the excluded fields to the Eckley Field, one which
that the Eckley Field

wag included in the designation. Kountain asserts

wells produce gas at much higher rates than, for example, wells in the

od Pield. Since Colorado found that the stabilized production

on would not exceed the guldeline esteblished

Beecher Isla

rate for the wells ia the formati

in !27[.703(c)(2)(1)(3), che fact that certaln wells produce more than

others {and Mountain did not state that production in the Bckley wells was

exceeding the guildeline), is not relevant to the deslg{\atlon.

Finaily, Kountain contends that the areas which the Comnission has

excluded in Order No. 137 are similar in both physical and economic charac~

' teristics t> the areas vhich were designated as tight. Although Mountain on

the one hand atates that the excluded areas are gimilar to the {acluded areas,

eisewhere fu its application it wakes a contrary statement. Kountaln asserts

y received its 640-acre unit spacing from Colorado,

that when it initiall

pocket No, RM79-76 - 4 -
all the units were comsidered by the operaters to ba gas-productive. O{ther
areas, which were included in the tight formatlon designation, such as the
vernon field, had included units in thelr spaced area units which at the
time did not appear to have gas-bearing potential. This dtfference between
the fields is sigaificant for the reason that under section 107({c)(5) of the
NGPA, the Comaission extends the incentive price to areas where drilling
presents extraordinary riaks or costs. Clearly the operators in the exc luded
areas do not lacur the ssae risks as the operato}a in the included areas
descrided above, as evidenced by Mountain's stateaent that all of the unite
tn the excluded areas were ,to the Pelt of their kaowledge, gca-productive.
The ln;:luded areas obvix;usly present greater riskas, from a geological per—
spective, and therefore should be eligible for an incentive price. 1f the
excluded areaa sh;uld get the incentive price, it would have to be based on
the fact that driiling therein '1nvolve; extraordinary costs. There has oot as
yetr beén any economic dats presented by the applicants to support a conclusion
that extraordinary costs are involved, although this was specifically requested
in Order No. 137. ‘
In Order No. 137, the Comaission stated that exclusion of the Mildred,
Waverly and Beecher Island Fields In that order did not “preclude them from

future designation if economic data should demonstrate that all or part of

the excluded area cannot be further developed without the tight formtion

incentive price,” [emphasis added.] Xountain's appliéttton for rehearing

seeking inclusion of the three fields ia the designated Niobrara Formation

does not contaln econonic data addressing the issue of whether the excluded

it oanrim 1
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’ : pocket No, RM79-76 -8 - .
' Docket No. RHM79-76 -5~ ,

i
" . The Comaission orders:
3 area can be further developed without the tight formation incentive price., 2/

i

Based upon the foregoing discussion, the application for rehearing
Mountain rests its case on arguments, not economic facts.,

] f1led by Mountain in this docket fe denied.

In order for Mountain to obtain reconsideration of the excluded Waverly,

- By the Commission.

Beecher 1sland and Mildred Fields as tight formations, it aust present to

SEAL )
the Commission, by proper administrative channels through the jurisdictional (

agency, lpptoprlaie economic data. This data should address factors such as

; KewF. Lok
the actual fmpact that the incentive price would have on encouraging produc-

: . Kenneth F. Plumdb,
tion from the excluded areas and vhy curcveatly avallable prices _}/ are not Secretary.

scléquite to provide economic lncenuveg to produce from these fields. 1In
addition, if there are any identifiadle factors which made drilling eco~ -

nomical prior to the infilt drillfeg order (as evidenced by the fact that

most 640-acre units in the excluded aress contafned one well at the issuance
of the infill order), but failed to make further drilling on the 160-acre

units econouicsl, these would be relevant to the case.

2/ Mountain does state that since iasuance of the inffll drilling order
in August, 1978, a total of five wells have been drilled in the excluded
areas, However, Mountain fails to show that further drilling was not
uadertaken because of econoaic factors.

3/ In order for new tight forma(lon gas to recelve the tight formation

T incentive price, the well must also, inter alia, qualify as a section
102 or section 103 well, and so these prices would be available to the
much of ges in question, even ff the section 107 price was not.
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UNITED STATES OF AMERICA
BEFORE THE .
FEDERAL ENERGY REGULATORY.COMMISSION

NGPA SECTION 107 TIGHT
FORMATION RECOMMENDATION

STATE OF NEY MEXICQO OIL Docket No.

CONSERVATION DIVISION OF
THE ENERGY AND MINERALS
DEPARTHENT

RECOMMENDATION FOR TIGHT
FORMATION DESIGNATION UNDER
SECTION 107 OF THE NGPA

. Mobil Producing Texas and New Mexico, Inc., pursuant to
Section 107 of the Natural Gas Policy Act, 18 CFR §271.703 of

the FERC regulations, and the Special Rules and Procedures for
Tight Formation Designations under Section 107 of the Natural

Gas Policy Act of 1978 of the 0il Conservation Division, petitioned
the 0il Conservation Division for tight formation designation of

a portion of the Mesaverde formation in Rio Arriba County, New
Mexico.

After notice and hearing on the application of Mobil
Producing Texas and New Mexico, Inc., the 0il Conservation
Division hereby recommends designation of a portion of the
Mesaverde formation in Rio Arriba County, New Mexico, as
recommended in Exhibit A, being 0il Conservation Division Order
No. R-6678, attached hereto and incorporated by reference.
Additionally, the 0il Conservation Division, submits herewith
Exhibits B and C, attached hereto and incorporated herein by
reference, which are supporting data required under 18 CFR §271.703

(c)(3) of the FERC regulations and partial United States Geological

Survey concurrence of this recommendation, respectively. By way
of further explanation, Exhibit C would essentially .enlarge the
“area recommended by the Division.

Respectfully submitted,

ERNEST L. PADILLA
Attorney for the
0il Conservation Division
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VERIFICATION

STATE OF NEW MEXICO;
, 88.
s COUNTY OF SANTA FE )

ERNEST L. PADILLA, being first duly sworn, on oath, states g
that he is an attorney for the 0il Conservation Division of the :
Enerqy and Minerals Department of the State of New Mexico; that -
he has executed the foregoing document with full power and ' :
authority to do so; and that the matters and facts set forth

"therein are true to the best of his information, knowledge and
belief.

ERNEST L. PADILLA

Subscribed and sworn to before me, this B day of July,
1981.

NOTARY PUBLIC ‘ : i
My Commission Expires: '

October ée,"19ai o o

CERTIFICATE 0OF SERVICE

I hereby certlfy that I have this day served a copy of the
faregoing Recommendation to James E. Sperllng, Attorney for
Mobii Producing Texas and New {lexico, Inec., in accordance with
the requirements of Section 1.17 of the Rules of Practlce and
Procedure. ~

Dated this  ~ day of July, 1981. o i

ERNEST L. PADILLA




BRUCE KING
GOVERNOA

LARRY KEHOE
SECAETARY

o IR LR - A

STATE OF NEW MEXICO

ENERGY ano MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

July 24, 1981

Federal Energy Regulatory Comm.
Department of Energy X
825 North Capitol Street, N.E.
Washington, D. C. 20426

Attention: Mr. Howard Kilchrist

Dear Mr. Kilchrist:

Enclﬁsed is a tight formation recommendation for

the Commission's consideration which I am sending to
you for your handling. Let me know if additional
information is required.

In addition, let me remind you that this is the

recommendation which we recently discussed where the
USGS enlarged the Division's recommendation.

Very truly yours,

ERNEST L. PADILLA
General Counsel

ELP/dr
enc.

cc:

James E. Sperling, Esq.

Modrall, Sperling, Roehl, Harris & Sisk
P. DO. Box 2168

Albuquerque, New Mexico 87103

POST OFFICE BOX 2088
BTATE LAND OFF!CE BUILOING
SANTA FE, NEW MEXICO 87501

(505) 827-2434
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b CONSERVATION -DIVISION

'United States Department o

GEOLOGICAL SURVEY

O
South Central Region SANTA FE
P. O. Box 26124
: Albuquerque, New Mexico 87125
JUL 02 1981

Mr. Ernest L. Padilla

01l Conservation Division
K State of New Mexico
: P. O, Box 2088 K

Santa Fe, New Mexico 87501

Dear Mr. Padilla:

_‘The purpose of this letter is to propose revisions to the State of
New Mexico, Case No., 7154, Order No. R-6678, dated May 4, 1981, con-
cerning designation of the Mesaverde formation underlying certain des-
cribed lands in Rio Arriba County, New Mexico, as a Section 107 tight
formation pursuant to application by Mobil Producing Texas and New Mexico,
Inc‘ .

The United States Geological Survey (USGS), Conservation Division, South
Central Region, proposes that the tight gas sand area under consideration
for the Mesaverde formation, as proposed by Mobil, be enlarged to in-
clude a logical area for step-out development with the exclusion of areas
that have been fully developed. In addition infill locaticns have been
identified for review and possible exclusion in the tight gas area desig-
nation.

The following is a list of legal descriptions of the areas the USGS has
identified for the tight gas sand designation with the infill locations
included.

The proposed boundary of the designated area is as follows:

TOWNSHIP 26 NORTH, RANGE 2 WEST, NMEM

Sections 3,4,5,6,7,8,9 and 10: All

Sections 15, 16, 17, 18, 19, 20, 21 and 22: All
Sections 27, 28, 29, 30, 31, 32, 33 and 34: All

. TONNSHIP 26 NORTH, RANGE 3 WEST, NMPM
Sections 1,2 and 3: All
Section 4: E%
Sections 10, 11,12,13, 14 and 15: All
Section 22: EX
Sections 23, 24, 25 and 26: All

A . . ]
Sections 35 and 36: All

Exhibit C
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TOWNSHIP 27 NORIY, RANGE 2 WEST, NMPM
Scctions 6, 7 and 8: All

Sections 16, 17, 18, 19, 20 and 21: All
Sections 28, 29 and 30: All

__'I_p'.\NSHIP 27 NORTH, RANGE 3 WEST, NMPM

Section 8: E%

Sections 9, 10, 11, 12, 13, 14, 15 and 16: All
section 17: EX

Section 20: E%

Sections 21, 22, 23, 24, 25, 26, 27 and 28: All
Sections 33, 34, 35 and 36: All

TOWNSHIP 28 NORTH, RANGE 2 WEST, NMPM
Section 31: All ) -

TOWNSHIP 28 NORTH, RANGE 3 WEST, NMPM
Sections 34, 35 and 36: All -

The designation of a tight fcrmation is not necessary for devélopment of
the following areas within the boundary already developed by successful

drilling:

TOWNSHIP 26 NORTH, RANGE 2 WEST, NMPM
Section 4: Ny

Section 8: S%

Section 9: NE%

Section 10: Nwj

Section 16: NEj%

Section 17: NE%, W&

Section 19: N5

Section 20: W4

Section 30: Nk

TOWNSHIP 26 NORTH, RANGE 3 WEST, NMPM
Section 1: N%, SWj

Section 2: All

Sections 3 and 10: NE%

Section 11: All

Section 12: N%, SWk

Sections 13 and 14: NE%, SW

Section 23: NE4 ‘

Section 24: NE%, SWk

TOWNSHIP 27 NORTH, RANGE 2 WEST, NMPM
Section 17: SE%
Section 20: SE%
Seclion 21: oW
Section 28: W4
Section 29: E%
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TOWNSHIP 27 NORTH, RANGE 3 WEST, NMPM
Section 9: E%
Section 10: All
Section 11: Wk
Sections 14 and 15: N%, SWi
Section 16: NE%
Section 21: E%
Sections 22-and 23: All

) - Section 24: Swk

' : Section 25: N%, SW
Sections 26 and 27: All
Section 28: NEX%
Section 34: NEX%
Section 35: All
Section 36: NY, Swk

The following are infill locations and should not be included in the tight
- formation area deslgnatlon unless econamic considerations preclude develop-
ment at Section 103 prices.

Definite infill locations that should be subject toO review before
inclusion in the designated area. .

TONNSHIP 26 NORTH, RANGE 2 WEST,NMPM
Section 17: SE%
Section 19: S%

TOMSHIP 26 NORTH, RANGE 3 WEST, NMPM
Section 12: SE

Section 13: SE%, Nwj

Section 14: SE%, NWj

Section 24: Nwg

TOWNSHIP 27 NORTH, RANGE 3 WEST, NMPM
Section 15: SE%

Infill locations that could be considered as step-out well locations
and could logically be included in the designated area.

TOWNSHIP 26 NORTH, RANGE 2 WEST, NMPM
Section 4z Sy
Section 9: SE%
. Section 10: Siy
Section 16: SE%
Section 30: S%

YL NCTHITD D7 ¥y DANIAT v
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v Section 1: SE%
‘ Section 3: SEj
Section 10: SE%

Section 23: SE%

Section 24: SE%
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TOUNSHIP 27 NORTH, RANGE 2 WEST, NMPM
Section 17: NE %

Section 20: NE%

Section 21: Nwk

Section 28: EX

Section 29: W4

TOANSHIP 27 NORTH, RANGE 3 WEST, NMPM
Section 11: E%
Section 14: SE%
Section 16¢ SEX
Section 24: Nw
‘ Section 25: SE%
Section 28: SE%
Section 34: SEX%
Section 36: SE%

The evidence presented in this case demonstrated that the predominant

percentage of wells which may be completed in the Mesaverde formation
within the areas not substantially developed by infill drilling in the
confines of the proposed tight formation may reasonably be presumed to
exhibit permeability, gas productivity, or crude oil productivity not
in excess of tiie parameters contained in the Federal Energy Regulatory
Commission's Regulations, 18 CFR, Section 271.703.

It is requested that this concurrence with changes indicated be included

‘with the recommendation submitted to the Federal Energy Regulatory

Commission,

Sincerely yours,

Gene F. Daniel
Deputy Conservation Manager,

0il ad Gas




United States Department of]} e‘!h@éi*@%‘

GEOLOGICAL SURVEY ) CothRVA] io\a DIVISION
South Central Region
P. O. Box 26124
Albuquerque, New Mexico 87125

a JUL 02 1981

Mr. Ernest L. Padilla

0Oil Conservation Division
State of New Mexico

P. O. Box 2088 ’

Santa Fe, New Mexico 87501

NS WUNRE

Dear Mr. Padilla:

The purpose of this letter is to propose revisions to the State of
New Mexico, Case No. 7154, Order No. R-6678, dated May 4, 1981, con-
i cerning designation of the Mesaverde formation underlying certain des-
: cribed lands in Rio Arriba County, New Mexico, as a Section 107 tight
formation pursuant to application by Mobil Producing Texas and New Mexico,
Inc. :

The United States Geological Survey (USGS), Conservation Division, South
Central Region, proposes that the tight gas sand area under consideration
for the Mesaverde formation, as proposed by Mobil, be enlarged to in-
clude a logical area for step-ocut development with the exclusion of areas
that have been fully developed. In addition infill locations have been
identified for review and possible exclusion in the tight gas area desig-
nation.

The .following is a list of legal descriptions of the areas the USGS has
identified for the tight gas sand designation with the infill locations
included.

The proposed boundary of the designated area is as follows:

TOWNSHIP 26 NORTH, RANGE 2 WEST, NMPM :
Secuons3456789and1o~A11 !
Sections 15, 16, 17, 18, 19, 20, 21 and 22: All '
Sections 27, 28, 29, 30, 31, 32, 33 and 34: All

TOWNSHIP 26 NORTH, RANGE 3 WEST, NMPM
Sections 1,2 and 3: All

Section 4: E%
Sections 10, 11,12,13, 14 and 15: All
Section 22: B4

Sections 23, 24, 25 and 26: All

P=To ¥ o AT
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TOWNSHIP 27 NORTH, RANGE 2 WEST, NMPM
Sections 6, 7 and 8: All

Sections 16, 17, 18, 19, 20 and 21: All
Sections 28, 29 and 30: All

TOWNSHIP 27 NORTH, RANGE 3 WEST, NMPM

Section 8: EX

Sections 9, 10, 11, 12, 13, 14, 15 and 16: All
Section 17: E%

Section 20: F%

Sections 21, 22, 23, 24, 25, 26, 27 and 28: All
Sections 33, 34, 35 and 36: All

TOWNSHIP 28 NORTH, RANGE 2 WEST, NMPM
Section 31: All -

TOWNSHIP 28 NORTH, RANGE 3 WEST, NMPM
Sections 34, 35 and 36: All

The designation of a tight formation is not necessary for development of
the following areas within the boundary already dewveloped by successful

drilling:

TOWNSHIP 26 NORTH, RANGE 2 WEST, NMPM
Section 4: Nwi

Section 8: Sk

Section 9: NE%

Section 10: NW4

Se~tion 16: NE%

Secticn 17: NEX, Ws

Section 19: N%

Section 20: Wk

Section 30: N

TOWNSHIP 26 NORTH, RANGE 3 WEST, NMPM
Section 1: N%, SWwi

Section 2: All

Sections 3 and 10: NE%

Section 11: All

Section 12: NY%, Swi

Sections 13 and 14: NEY%, SWi

Section 23: NEj

Section 24: NEY, Swi

TOWNSHIP 27 NORTH, RANGE 2 WEST, NMPM
Section 17: SEj%
Section 20: SE%
Section 21: SWi
Section 28: Wi
Section 29: E%

OSSP —

D I TP NERE N

et

o




R AT BN

ERPRIREON © SHVRYCNA ST/t /o T Sea P i SRR KR

o o b e e

T AT e R R
i S 1‘.;_,, }\‘-.,

TOWNSHIP 27 NORTH, RANGE 3 WEST, NMPM
Section 9: E%

Szction 10: All

Section 11: W%

Sections 14 and 15: N%, Swk
Section 16: NE%

Section 21: E%

Secticns 22 and 23: All
Section 24: SWj

Section 25: N%, Swj
Sections 26 and 27: All
Section 28: NE%

Section 34: NE%

Section 35: All

Section 36: N%, Swj

The following are infill locations and should not be included in the tight
formation area designation unless econamic considerations preclude develop-
‘ment at Section 103 prices.

Definite infill locations that should be subject to review before
inclusion in the designated area. .

TOWNSHIP 26 NORTH, RANGE 2 WEST,NMPM
Section 17: SEj
Section 19: Sk

TOWNSHIP 26 NORTH, RANGE 3 WEST, NMPM
Section 12: SE%

Section 13: SE%, MW

Section 14: SE%, Nwk

Section 24: Nwk

TOWNSHIP 27 NORTH, RANGE 3 WEST, NMPM
Section 15: SEj

Infill locations that could be considered as step-out well locations
and could logically be included in the desidgnated area.

TOWNSHIP 26 NORTH, RANGE 2 WEST, NMPM
Section 4: SW
Section 9: SE%
Section 10: SWh
Section 16: SE%
Section 30: Sk

TOWNSHIP 26 NORITH, RANGE 3 WEST, NMPM
Section 1: SE%
Section 3: SE%
Section 10: SE%
Section 23: SE%
Section 24: SE%
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;1 TOWNSHIP 27 NORIH, RANGE 2 WEST, NMPM
G ; : Section 17: NE %
- ? Section 20: NE%
Section 21: Nwj .
Section 28: E%
Section 29: Wk
TONNSHIP 27 NORTH, RANGE 3 WEST, NMPM
Section 11: E% )
Section 14: SE%
Section 16: SEj
Section 24: Nwj ;
Section 25: SE% _ ‘:
Section 28: SE% ] ’
Section 34: SE% o
Section 36: SEj ‘ ’ -
The evidence presented in this case demonstrated that the predominant b 3
percentage of wells which may be completed in the Mesaverde formation % o
within the areas not substantially developed by infill drilling in the 1
confines of the proposed tight formation may reasonably be presumed to
exhibit permeability, gas productivity, or crude oil productivity not
in excess of the parameters contained in the Federal Fnergy Regulatory
Commission's Regulations, 18 CFR, Section 271.703. !
It is requested that this concurrence with changes indicated be included
‘with the recomendation submitted to the Federal Energy Regulatory z .
Commissicn. : :
Sincerely yours, !
g
3 H e
Gene F. Daniel - -
Deputy Conservation Manager,
0il and Gas
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STATE OF NEM MEXICO
ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION

IN THE MATTER OF THE HEARING

CALLED BY THE OIL CONSERVATION

DIVISION FOR THE PURPOSE OF !
. CONSIDERING: '

CASE NO. 7154 ;
Order No. R-6678

APPLICATION OF MOBIL PRODUCING TEXAS
AND NEW MEXICO, INC. FOR DESIGNATION
OF A TIGHT FORMATION, RIO ARRIBA
COUNTY, NEW MEXICO.

ORDER OF THE DIVISION

8Y THE DIVISION: . |

This cause came on for hearing at 9 a.m. on February 11, !
1981, at Santa Fe, New Mexico, before Examiner Richard L. Stamets.

NOW, on this 4th day of May, 1981, the Division
Director, having considered the testimony, the record, and the
recommendations of the Examiner, and being fully advised in the i
premises,

FINDS:

(1) That due public notice having been given as required
by law, the Division has jurisdiction of this cause and the
subject matter thereof.

(2) That the applicant, Mobil Producing Texas and New Mexico,

Inc., requests that the Pivision in accordance with Section 107

of the Natural Gas Policy Act, and 18 C.F.R. §271.703 recommend

to the Federal Energy Requlatory Commission that the Mesaverde
formation underiying the fellowing lands situated in Rio Arriba
County, approximately 30 miles south of the city of Dulce, New
Mexico, hereinafter referred to as the Mesaverde formation, be
designated as a tight formation in said Federal Energy Requlatory
Commission's regulations:

TOWNSHIP 26 NORTH, RANGE 2 WEST, NMPM
Section 7: Lot 4

Section 8: NFE/4 and S/2

Sections 17 and 18: All

Section 19: Lots 1, 2, and 3
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Case No. 7154
Order No. R-6678

TOWNSHIP 26 NORTH, RANGE 3 WEST, NMPM
Sections 1 and 2: All

Sections 11 througk 14: All

Sections 23 and 24: All

TOWNSHIP 27 NORTH, RANGE 3 WEST, NMPM 1
Sections 11 through 14: All

Section 15: S/2 :
Sections 22 through 27: All

Sections 35 and 36: All

(3) That the area proposed for tight formation designation
lies within the horizontal limits of the Blanco Mesaverde Gas
Pool as previously defined and described in San Juan and Rio
Arriba Counties, New Mexico.

(4) That the area proposed is an isolated sand development g

separated from

(5) That
linmits of this

the main

there is
isolated

body of the Blanco Mesaverde reservoir.

additional acreage within the horizontal
sand body including at least the following:

TOWNSHIP 26 NORTH, RANGE 2 WEST, NMPM

Section 6: A1l

Section 7: tots 1, 2, and 3
Section 19: Lot 4

Section 20: W/2

TOWNSHIP 26 NORTH, RANGE 3 WEST, NMPM
. Section 3: £E/2

Section 10: E/2

Section 15: E/2

LSRN AU SR,

TOWNSHIP 27 NORTH, RANGE 3 WEST, NMPM
Sections 9 and 10: A1l

Section 16: E/2

Section 21: E/2 N :
Section 28: E/2 |
Section 34: All

(6) That there is no evidence of significant geologic
difference between the Mesaverde formation underlying the lands
deccribed in Findings Nos. {2) and (5) above and the entire
area should be considered in any recommendation to the FERC.

{(7) That the Mesaverde formation underlies all of the
above-described lands; that the formation consists of two 40 to
100 foot thick sand intervals (the Cliff House and the Point
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Case No. 7154
Order No. R-6678

Lookout) separated by approximately 300 feet of shale which may
contain thin sandstone~layers; that the top of such formation
is found at an average depth of 5563 feet below the surface of
said area.

(8) That the type section for the Mesaverde formation for
the proposed tight formation designation is found at a depth of
from approximately 5484 feet to 6018 feet on the Induction Elec-
tric log of the Mobil Jicarilla "H" Well No. 7A located in Unit
D of Section 1, Township 26 North, Range 3 West, NMPM, run.on
July 15, 1976. :

(9) That the Mesaverde formation underlying the above-
described lands has been penetrated by numerous wells at least
69 of which produce or have produced gas therefrom.

(10) That 24 infill wells have been drilled to the Mesaverde
formation underlying the above-described lands 22 of which are
or were producers therefrom.

(11) That the designation of a tight formation is not
necessary for development of those proration units already fully
developed by successful infill drilling.

(12) That any tight formation recommendation in this case
should apply only to proration units not developed and/or not
developed by an infill well capable of production on or before
February 11, 1981, such acreage being as described on Exhibit
"A" attached hereto.

(13) " That the evidence presented in this case demonstrated
that the predominant percéntage of wells which may be completed
in the Mesaverde formation within the undeveloped areas of the
proposed tight formation may reasonably be fresumed to exhibit
permeability, gas productivity, or crude o0il productivity not in
excess of the following parameters:

(a) éverage in situ gas permeability throughout
- the pay section of 0.1 millidarcy; and

(b) stabilized production rates, without stimulation,
against atmospheric pressure, as found in the

table set out in 18 C.F.R. §271.703(c)(2)(B) of
the regulations; and

(c) production of more than five barrels of crude
oil per day.

£ v M it
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Case No. 7154
Order No. R-6678

(14) That the evidence presented in this case demonstrated
that the application of incentive pricing is reasonably necessary
to stimulate further development in that portion of the proposed
tight formation area described on Exhibit "A"™ to this order.

(15) That existing State of New Mexico and Federal Regula-
tions relating to casing and cementing of wells will assure that
development of the Mesaverde formation will not adversely affect
any overlying aquifers.

(16) That the Mesaverde'Formation,within the area described

on Exhibit "A" to this order should be recommended to the Federal
Energy Requlatory Commission for designation as a tight formation.

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. §271.703 of the
regulations that the Mesaverde formation underlying those lands
in Rio Arriba €ounty, New Mexico, described on Exhibit "A" to
this order, be designated as a tight formation.

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

DONE at Santa Fe, New Mexico, on the day and year herein-
above designated.

@(@/r'ﬁ‘
. RAMEY

Director

SEAL

' fd/
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CASE NO. 7154
ORDER NO. R-6678
EXHIBIT "A"

" ; TOWNSHIP 26 NORTH, RANGE 2 WEST, NMPM
o i Sections 6 and 7: All ' : L
Section 17: E/2 §
o Sections 18 and 19: All ‘

" TOWNSHIP 26 NORTH. RANGE 3 WESYT, NMPM
Section 3: £/2
Section 10: E/2
Section 12: €£/2
Sections 13 and 14: All
Section 15: E/2
Sections 23 and 24: All

TOWNSHIP 27 NORTH, RANGE 3 WEST, NMPM
Section 9: All

Sections 11 through 13: All
Section 14: E/2 :
Section 15: S/2

Section 16: E/2

Section 24: All

Section 25: E/2

Section 28: E/2

Section 34: E/2

Section 36: S/2




STATE OF NEW MEXICO

e
L ENERGY ano MINERALS DEPARTMENT
Lo " OIL CONSERVATION DIVISION
NI
BRUCE KING POST OFFICE 830 *7
e .n SANTA FE HEw 15
| o Ut May 6, 1981 (S0 a4t

o
* i

Dear Sir:

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

Inc.
Director

JDR/fd
Copy of order also sent to: :

Hobbs QOCD X
Artesia OCD X
Aztec OCD X

!
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e

Other William F. Carr
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Re: CASE NO. 7154
Mr. James Sperling . - -ORDER NO._R-6678
Modrall, Sperling, Roshl, '
Harris & Sisk ) ) _
Attorneys at Law ‘ Applicant: :
Post Office Box 2168 : ;
Albuquerque, New Mexico 87103 '

Mobil Producing Texas and New Mexico,
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NEW MEXICO DEPARTMENT OF ENERGY {.“Mmm = ‘ \
‘ 13 ]
OIL CONSERVATION DIVISI{)N JAN 0 1981' ‘
OIL GO ey L S ISION
/ SANTA FE
IN THE MATTER OF THE APPLICATION
OF MOBIL PRODUCING TEXAS & NEW
MEXICO INC. FOR DESIGNATION OF
TIGHT FORMATION, RIO ARRIBA
COUNTY, NEW MEXICO Case No. /54

APPLICATION

COMES NOW, MOBIL PRODUCING TEXAS & NEW MEXICO INC., by
and through its undersigned attorneys and as provided in the
Oil Conservation Divigion's Special Rules and Procedures for
Tight Formation Designations under Section 107 of the Natural
Gas Policy Act of 1978 promulgated by 0Oil Conservation Division
Order No. R-6388 on June 30, 1980, hereby makes application for
an order designating certain portions of the Mesa Verde Formg-
tion 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 Mesa Verde Formation under-
lying the following~described lands situated
in Rio Arriba County, New Mexico:

Township 27 North, Range 3 West, N.H.P.M.

Section 11: All
Section 12: All
Section 13: All
Section 14: All
Section 15: S/2
Section 22: All
Section 23: All
Section 24: All
Section 25: All
Section 26: All
Section 27: 2ll
Section 35: All
Section 36: All
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Township 26 North, Range 3 West, N.M.P.M.

Section 1l: All
Section 2: Aall
Section 11: All
Sectinn 12: All
Section 13: All
Section 14: All
Section 23: All
Section 24: All

~Township 26 North, Range 2 West, N.M.P.M.

Section 7: Lot 4
Section 8: NE/4, S/2
Section 17: All :
Section 18: All

Section 19: lLots 1, 2, 3

Containing 13,920 acres, more or less.

The Mesa Verde Formation is expected to have an esti-
mated average in situ gas permeability throughout the
pay section of less than 0.1 millidarcy per foot.

The depth of the top of the Mesa Verde Formation is
between 5500 and 6000 feet and the stabilized produc-
tion rate, against atmospheric pressure, of wells
completed for production in said formation, without
stimulation, is not expected to exceed 188 mcf per
day. -

No well drilled into the Mesa Verde Formation in the
above—-described area is expected to produce, wgthout
stimulation, more than five barrels of oil per day.
Attached to this application and incorporated herein
by reference is a complete set of exhibits, as well
as a brief geologic description and history of the
Blanco Mesa Verde pool, together with a statement of
the meaning and purpose of each exhibit. These ex-
hibits 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 of 1978.
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WHEREFORE, Applicant prays that this application be set
for hearing before a duly appointed examiner of the 0il
Conservation Division and that after notice and hearing as

required by law, the Division enter its order recommending to

the Federal Energy Regqgulatory Commission that pursuant to 18
CFR, Section 271.701-705, the Mesa Verde Formation underlying
the above-described land be designated a tight formation, and
making such other and further provision as may be proper in
the premises.

Respectfully submitted,

MODRALL, SPERLING, ROEHL, HARRIS & SISK, P.A.

Original - .
py:  Signed by JamesE. Sperling

James E. Sperling

P. 0. Box 2168

Albugquergue, New Mexico 87103
Telephone: (505) 243-4511

ATTORNEYS FOR APPLICANT

Certificate of Service

IT IS HEREBY CERTIFIED that a copy of this Application and
a complete set of all exhibits which Applicant proposes to offer
or introduce at hearing, together with the statszment of meaning
and purpose of each, has been mailed to the United States
Geological Survey, at P. O. ‘Box 26124, Albuguerque, New Mexico
87125, on this 19th day of January, 1981.

g‘rg'%?g’by James E. Sperling

James E. Sperling
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f Mobil Producing Texas and New Mexico submits an application to
} designate the Blanco Mesa Verde Pool as a tight formation
i underlying following tracts:

; “ i ~ T27N R3W: Sections 11, 12, 13, 14, S/2 of 15, 22,
3 23, 24, 25, 26, 27, 35, 36

T26N R3W: Sections i, 2, 11, 12, 13, 14, 23, 24

T26N R2W: Lot 4 Sec 7, NE/4 and S/2 Sec 8, Sec 17,
Sec 18, Lots 1,2,3 Sec 19

All of these tracts are in Rio Arriba County, New Mexico.

It is believed that the Blanco Mesa Verde Pool in the above
area exhibits tlie characteristics of a tight formation as
identified in FERC Order No. 99. The guidelines indicated
that (1) the average insitu permeability should be less than
0.1 millidarcy, (2) the pre-stimulation production rate to
atmosphere of formations whose tops are between 5500' - 6000'
may not exceed 188 MCF/D, and (3) the pre- stimulation oil
rate should not exceed 5 BOPD.

Geologic Description:

The Geology of the Mesa Verde Group in T26N and T27N, R3W

The Mesa Verde Group lies between two thick formations of
shale, the overlying Lewis shale and the underlying Mancos
shale. This group is divided into three formations; the
Cliff House, Menefee, and Point Lookout.

The Cliff House sandstone is about 100 ft thick in the west
side of T26N, R3W; 40 ft thick in the middle, 60 ft thick in
the east and becomes thin in T26N, R2W. The porosity of the
Cliff House sandstone usually decreases as the sandstone
becomes thinner (See Cross section A-C).

The Menefee shale contains some thin sandstone layers.
The formation is not an important reservoir unit although
some wells are also perforated for natural gas production.

The Point Lookout is the main reservoir of the Mesa Verde
Group. The porous sandstone in the upper part of the formation
is about 100 ft thick in the west side of T26N, R3W, 40 ft in
ithe middle, and 55 1 in the east, and beeeomes thinner in

T26N, R2W. The porosity of the Point Lookout sandstone usually
decreases as the sandstone becomes thinner.

ey In general, the sandstones of the Mesa Verde Group form a
! narrow strip of reservoir about 2 miles wide and 9 miles long
in a north-south direction in T26N, R3W and T27N, R3W.

\
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History:

The Blanco Mesa Verde Pool in the subject area was developed

in the late 1950s on 320 acre proration units. A few wells
were tested before stimulation, but were found to produce at
non commercial rates. Subsequent wells were stimulated by
fracturing without prior production rate testing. As a result
of this policy, pre-frac data is sparse and pre-frac conditions
must be inferred from post frac data.

An infill drilling program was initiated in the mid 1970s as

the rules were amended to allow for a second well on a proration
unit. The drilling program met with moderate success, but
several units on the eastern edge were economically unfeasible
due to insufficient reserves and have remained undeveloped.

Mobil Producing Texas and New Mexico Inc. has received inquiries
pertaining to the future development of undeveloped units.

As a prudent operator we are willing to comply with the requests
provided that price relief can be obtained. The following
discussion will attempt to prove that the Blanco Mesa Verde

Pool underlying the aforementioned acreage is characteristic

of a tight formation and gas sold from future wells should be
subject to tight gas pricing.

Discussion:

Exhibit 1 points out that the aforementioned acreage (+ 13,920
acres) comprises the bulk of a separate sand body in the
Blanco Mesa Verde Pool that produces independently of the

main pool. The acreage is located on the eastern fringe of
the main pool and is surrounded by dry holes in the Mesa

Verde formation. Therefore data submitted from wells in the
subject acreage is valid for this area only and may not be
representative of the main Blanco Mesa Verde Pool.

Exhibit 2 is a cumulative gas production map. High recoveries
have ccme from a '"sweet spot’ located in center of the acreage.
Recoveries decrease outward ip all directions. Undeveloped
acreage lies in areas where expected recoveries will be less
than 500 MMCF per well. At present gas prices, reserves of
this magnitude are unprofitable.

Exhibit 3 is a table of after frac permeabilities calculated

from bottom hole pressure buildups run in 1975 and 1976. The
calculated permeabilities for 11 wells were averaged and the
resultant permeability was 0.146 millidarcy. It should be

noted that the buildups were run after fracturing, and the

values would be lower had the buildups been run before fracturing.

Exhibits 4 and 5 summarize the computations involved in calculating
formation permeability based on a bottom hole pressure buildup.

The calculations are a standard in the industry to obtain

accurate formation permeability.
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Exhibit 5A utilizes a method for determining pre frac permeability
if the fracture length is known. In the case of Jicarilla

'H' #2A, employing a 1,000' fracture in a 160 acre drainage

area reveals that the prefrac permeability was 28% of the

post frac permeability or 0.07 md.

Exhibit 6 is a summary of permeability analyses of whole

cores from these wells. This type of analysis results in
apparent permeabilities that are greater than actual due to

a reduction in overburden pressure. In the case of the Mesa
Verde, compaction can result in a reduction in permeability
(see chart in Exhibit). The permeability of the core in one
well averaged 0.032 md. The other well was cored in only

one out .of three sections and averaged 0.216 md. This value
would have been lower had all sections been cored and analyzed.
Another well averaged 0.18 md permeability. However, this

well had fewer samples taken, and these were obtained from

the better quality portions of the core. This type of spot
sampling does not take into account that all of the interval
contributes (both good and poor quality) and the actual
average permeability is less than what is measured. Therefore
this type of analysis is basically qualitative rather than
quantitative.

From the date presented in Exhibits 3, 4, 5, 5A, and 6, it
can be inferred that the average insitu permeability of the
Mesa Verde formation is less than 0.1 md.

Exhibit 7 tabulates all the known preirac flow rates in the
area. Prefrac testing is usually not performed since it is
a known fact that the wells will need stimulation. Natural
flow rate tests to atmosphere were run on 15 wells. The
average rate of thirteen flow rates was 150 MCFPD.

Two rates (11,960 MCFPD and 2083 MCFPD) were not averaged in
since they were not representative of the field. It is
believed that the 11,960 MCFPD rate came from fractures in
the immediate vicinity of the wellbore and not from the
formation itself. This is substantiated in that the production
rate dropped to 3221 MCFPD after fracturing and the well has
only produced 900 MMCF after 22 years. (average = 112 MCFPD)
The other rate came from the best well in the field (4.6 BCF
recovery) which is in the small '"sweet spot" area. This

well is an anomaly and is not representative of the area as

a whole.

From the data presented in Exhibit 7, it is evident that the
average pre stimulation flow rate to atmosphere is less than

i88 MCFPD, which 1s the maximum acceptable rate for a formation

5500' -~ 6000'deep.




] % Exhibit 9 shows the average condensate production rate from
’ ' all wells in the subject area. Total condensate production t
-~ from each individual well was divided by each well's total

- producing life to arrive at an average rate. It is evident
that, except for the 'sweet spot', production has averaged
less than 5 BCPD for the entire area. It should be pointed
out that the fluid is condensate and not oil. Based on
fluid analysis and production tests, it is believed that the
condensate is not in a fluid state in the reservoir, but
becomes so at surface conditions.

3
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MPTM's present policy is to set 300' of surface casing with .
cement circulated behind pipe and also to circulate cement ‘
behind the production casing also. This casing program :
should provide adequate protection of fresh water acquifers, :
as it meets and exceeds requirements as defined in NMOCD

“Blanco Mesa Verde Pool Rules 26, 27, and 28 (See Below). =

L]

- RULE 26. Surface Pipe. The surface pipe shall be set to
a minimum depth of 100 feet, and where shallow potable water-
bearing beds are present, the surface pipe shall be set to such
shallow potable water-bearing beds and a sufficient amount of
cement shall be used to circulate the cement behind the pipe
to the bottom of the cellar. This surface casing shall stand
cemented for at least 24 hours before drilling plug or initiating
tests. The surface casing shall be tested after drilling plug
by bailing the hole dry. The hole shall remain dry for one
hour to constitute satisfactory proof of a water shut-off. In
lieu of the foregoing test, the cement job shall be tested by :
building up &« pressure of 1000 psi, closing the valves, and ;
allowing to stand thirty minutes. If the pressure does not ;
drop more than 100 pounds during that period, the test shall be
considered satisfactory. This test shall be made both before ;
and after drilling the plug. The Commission shall be notified at i
least 24 hours prior to the conducting of any test. :

!

| S

RULE 27. Production String. The productioncstring shall
be set on top of the Cliff House Sand with 2 mirimum of 100 ;
sacks of cement and shall cstand cementied not less than 36 i
hours before testing the casing. This test shall be made by :
building up a pressure of 1000 psi, closing the valves, and 2llow-
ing to stand thirty minutes. 1If the pressure does not drop
more than 100 pounds during that period, the test shall be con-
sidezed satisfactory.

!

[}

A

RULE 28. All cementing chall be done by the pump-and-plug
method. Bailing tests may be used on all casing and cement
tests, and drill stem tests may. be used on cement tests in
lieu of pressure tests. In making bailing test, the well shall
be bailed dry and remain approximately dry for thirty minutes.

. If any string of casing fails while being tested by pressure or by .
bailing tests herein required, it shall be recemented and
retested Oor an additional string of casing should be run and
cemented. If an additional string is used, the same test shall
be made as outlined for the original string. In submitting
Form C-101, “Notice of Intention to Drill,” the number of
sacks of cement to be used on each string of casing shall be

o stated.
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EXHIBIT 3
POST FRAC PERMEABILITIES
- CALCULATED FROM BOTTOM HOLE PRESSURE BUILDUPS
[ BLANCO MESA VERDE FIELD

_l
.
- 4 Lease and Well No. kh* (md ft) h (ft) k  (md)
1 Jicarilla 'E' #2 3.76 141 .027
Jicarilla 'F' #3 2.49 119 .621 |
7 Jicarilla 'F' #7 5.9 45 .13 'f
" Jicarilla 'G' #1 24.4 151 ~.162
. ) ;
Jicarilla 'G' #2 1.7 174 .010 |
Jicarilla 'G' #3 22.2 115 .193
- Jicarilla 'H' #2 19.9 104 .191
ot
d Jicarilla 'H' #4 0.945 111 .0085
) Jicarilla 'H' #7 19.5 84 .232
)
) Cheney Federal #1 75.9 162 .469
- Cheney Federal #3 2.44 16 .153 .
— | ‘
| . - :
. TOTAL 179.1 1222 1.60
il Avg. k = 179.1md ft _ 0.146 ma - 1.60 md
J 1222 ft 11 samples
J * k = permeability
il h = contributing formation interval
:_(;’
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EXHIBIT 4
JICARILLA G NO.
BLANCO MESA VERDE

1-A

CHRONOLOGICAL PRESSURE AND PRODUCTION DATA

at (hrs) t + At BHP
At
Flowing 490
.25 1045 530
.50 523 541
.75 < 249 550
1 262 561
2 131.5 594
3 88 612
4 66.2 630
S 53.2 644
6 44.5 655
T 38.3 664
8 33.6 673
10 27.1 689
12 22.8 705
14 19.6 719
16 17.3 732
18 15.5 744
20 14.0 755
22 17.9 764
24 11.9 773
28 10.3 792
32 9.2 812
36 8.3 . 828
40 7.5 844
44 6.9 860
48 6.4 871
54 5.8 889
60 5.4 905
66 5.0 921
72 4.6 935
78 4.3 948
84 4.1 960
20 3.9 971
96 3.7 985
102 3.6 996
108 3.4 1007
114 3.3 1016
120 3.2 1026
126 3.1 1035
132 3.0 1044
140 2.9 ‘1055
150 2.7 1069
160 2.6 1080
164 2.59 1085
165 2.58 1087




EXHIBIT 4 (continued)
F? POST FRAC BOTTOM HOLE PRESSURE BUILDUP ANALYSIS

JICARILLA 'G' #1-A

e bR

Production Rate prior to shut-in (Q) = 1000 MCF/D \
-~ Time of production prior to shut-in (t) = 261 hours
: Net feet of contributing formation (h) = 146 feet
Formation porosity (@) = 14%
Formation water saturation (Sw) = 34%
3 Bottom hole flowing pressure (Pwf) = 490 psia r
- Gas specific gravity = .688 b
Formation temperature = 1429F = 602°CR '

- Find: Permeability (k) = millidarcies

- From plot of BHP vs. t *+ & t slope of straight line (m) = 710 psi/ !

j . 1 cycle ;
24

v : g
= Average pressure = P* + Pwf _ 1380 + 490 . 935 psia ?
I 2 2 3
M @ 935 psia and 1420F :
w3 gas deviation factor (8) = .8957
gas viscosity S;L) = 0.01372 centipoise i =
:} gas formation volume factor (Bg) = .02829 8t cu ft/gcF :
P

f] = (.02829)(.8957)(602) cu ft/scF :
L, 935

.0163 cu ft/gcF

i 8
I

Converting: .0163 cu ft/gcfp x 1000 SCF/yqcF x 1 BBL = 2.91 reservoir

& 5.61 cu ft bbls/ycF
it
kh = 162.6 x rate x viscosity x formation volume factor
3 slope of straight line of buildup plot
B kh = _162.6 x Q x = 162.6 x 1000 x 0.01372 x 2.91 = 9.14 md ft
fz m 710
e k = 9.14md - ft _ 063 md
3 146 feet
A
o
| 7
. '
; - 6 -
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EXHIBIT 5
JICARILLA H-2 NO. A
BLANCO MESA VERDE

CHRONOLOGICAL PRESSURE AND PRODUCTION DATA

at (hrs) t + at BHP

At

Flowing 680
.25 1369 762
) 685 800
.75 457 - 832
1.0 343 860
1.5 229 894
2 172 932
3 115 964
4 86.5 989
6 58 1030
8 44 1060
10 35 1080
12 30 1101
16 22 - 1132
20 18 1157
24 15.2 1178
28 13.2 1194
32 11.7 1210
36 10.5 1223
40 9.6 1237
44 8.8 1246
. 48 8.1 1255
-54 7.3 1269
60 6.7 1283
70 5.9 1298
80 5.3 1312
a0 4.8 1326
100 4.4 1337
110 4.1 1348
120 3.8 1358
130 3.6 1364
140 3.4 1371
150 3.3 1378
160 3.1 1385
165 2.0 1388




f EXHIBIT 5

POST FRAC BOTTOM KOLE PRESSURE BUILDUP ANALYSIS
JICARILLA 'H' #2-A

Q = 1700 MCF PD Sw = 34% '
t = 342 hrs ] Pwf = 680 psia |
h = 122 ft Gas gravity = .688 ;
¢ = 14% , T = 1420F = 602°R %
from BHP v¢ t +O t : u = 300 psi/cycle
t
Average Pressure (P) = P* + Pwf - 1530 + 680 - 1105 psia
2 2 -
@ 1105 psia and 1420F : g8 = 0.8814
= 0.01410 cp.
Bg = 2.469 reservoir bbl/MCF
kh = 162.6 x Q x 4 x Bg = 162.6 x 1700 x 0.01410 x 2.469
m 300
= 32 md-ft
k = 32 md-ft - 0.262 md
122 ft ‘

|
|
|
E
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EXHIBIT 5A

P CALCULATION OF PRE FRAC PERMEABILITY ‘
S JICARILLA 'H' #2A

1.0 i
09— e ACTUAL RELATIONSHIP
— == APPROXIMATION
‘08~
0T \
: \ QL
06 - ey YR
t~ ul :
8|S os|- ;
s § ¢
=S ;
£ o4
| ]
- 4
o3} N
r - - e - — & - — —\\ i
¢
|
. ¢
| | L 0y |
|
02
0 0.2 0.4 06 o) Oa 1.0
FRACTURE PENETRATION, lf/le
Fig. 10.25 Vertically fractured reservoir, pressure buildup
interpretation. (After Russell and Truitt™)

e e 5 ming

From SPE Monograph Vol. 1
Pressure Buildup and Flow Tests in Wells p. 108

Given:
Fracture length = 1000' (calculated from frac program)
Proration Unit = 160 acres
kh (apparent) = .262 md x 122 ft = 32 md. ft

Find kh_ (true): _
Xe = 1/2 length of a 160 acre square = 1/5 x 2640' = 1320
Xf = fracture length 1000
fracture penetration = Xf = 1000' . o 76
Xe 1320

from above- chart Kh (true) = .28
Kh apparent

Therefore Kh(true) = .28 x Kh apparent = .28 x 32 md ft = 8.96 md ft

. K = 8.96 md ft . 0734 mqd
; | | 122"
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EXHIBIT 5A
HYDRAULIC PAACTIRING VAPATMIXRT SCHEOULE
JUICARYLIR *U" WPLL NG, 2-R
BLANCO MPSA VFADE FIRTD
—_RIO ANKIBA COUNTY, MW 2@R1CO
Pivid Loss
Tresting A (113 Treating Plufd Volume  Prictlon Reducing Agt Celling Axt Agent Poming Agent fond Data
Rete Ttuld and Cone Typs Cone Type cone e Cone Mok Cone Quentity
Pormatiom (bhisfmln) Type Type (#/1000 gols) (#1003 galy) 971000 geola) (#1000 gals) Sise [{J/ Q1)) {Lbe)
Lover *wis Yerde
(37954°-3920°-166'0A-42 holes) 50 11 ReL 3,000 3.0 None (] M-Aq 0 el 19 Rore 0.0 0
- " 10,000 0.0 -1 " - - ot None 0.0 [
~ - 1,300 " - " " - - " 1040 1.0 1,500
- - 7,500 g " " » - - - - - 1.0 .5'«”
" b 7,500 gals.Veroagel " - b - " - - " - 3.0 22,%0
- - 22,300 gale.Veraope! " - et - " » - s - 4,0 90,000
oRaP 18 RONRS
- % 11 xct 3,000 gale,Prepad m"-0 3.0 None 4 Moy % Surt 2.0 Tone 0.0 [ ]
- - 10,000 gals,Yersagel Pod None 0,0 -1t 40 - - - - Wone 0.0 0
- - 7,300 gals.Yersegs - - - " - " - - 20-40 1.0 1,500
- " 1,500 gats.Yersagel - - - " - - - " - 1.0 15,000
- . 7,500 gale.Yoersanel - - - s P " - » " 3.0 22,500
- - 12,300 gale.Vereoge!l - - s " b " - - - 4.0 90,000
niddle as Yarde - -
(3304°-5680°-176"0A-31 heles) 30 1y 3,300 gate.Preped ™"-20 1.0 Yone [4 AM-Ag » et 2.0 Noss 0.0 0
- v 6,500 gale.Yersagel Pad None 0.0 x-11 0 b - - - was 0.0 ]
g - - 5,000 gals.Vereagel - " - " - " » - 20-40 Lo 5,%0
" " 9,000 gals.Yorsapel - - - - - - - - » .0 10,000
- - 3,000 gats.Versapel - - " " b - - " - 1.0 13,000
- - 13,000 gate.Vorsegel - - " " - - " " b 4.0 60,000
DROP 4 ROWSS
50 JURCL 3,300 gale.Preped m-10 1.0 Nona O MiAq % Sert 2.8 Noen 0.0 °
” ~ 6,300 gale,.¥Yarsagel Pod None 0.0 w-31 W0 - “ " " Wone 0.0 ]
- " 5,000 gale,Veroeagel ot - - . " - - - 20-40 1.0 5,000
- - 3,000 gels.Versagel - = " n - b h o - .0 10,000
" - 3,000 gels.Versspel - - - - - - - - " 3.0 14,000
" - 13,000 gels.Versegel b - - - - - o " g L0 30,000
DROP & RONBS
30 1t Koy 3,500 gels,Preped -0 3.0 None [ M-Aq » Surf 2,0 Nome [ X ] L ]
" - Pad None 0.0 -1 & " - " - Wona 0.0 L]
L] " - L3 L3 L4 L] - L] - ,o.‘o ‘.o "m
- - - - " - - n » " L) 2.0 1°.m
» - L - L] - - L] - - L ’.o l,.m
" " L] " - Cow - L3 » - [ 4.0 60,000
Upper Mesa Verds
(53945480 -85 °0A- 27 holes) 30 11z -0 3.0 Mone , C A-Aq 0 Suef 2.0 None 0.0 0
) - = Pad Nome 0,0 wc-tl &0 - - - " None 0.0 J
- L] - - L] L] - L] - » m.m l.o ".m
- - L] Ll L} - L] L] - Ll - :.o ”'m
- ” - - - " " - L] - - - "o "‘m
b " 43,000 gale.Yerssgel " - " " . " " " L 4.0 150,000
I
AD-Aq = Adowite Aqua
Surf « Howco Suds
Jeseith/ je
673116 -
r / .
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EXﬁIBIT 54

FRRCPLRN It

JOR TYPE - VERSAGEL

MORIL DIl CD.« JICAPPR. MESA VERDE FOPMATION
1 % rCle 20 1 BS, ANOMITE ROUFL

INJECTIDN RATE = BEL/MIN
ASSUMED ERACTURE REIGHT ~ FT
HET FOFMATION THICKNESS - FY
ELASTIC MOTLLLS = PET
FOFMATION FERMEREILITY - ™MD
FORMATION FGROSITY

& GALS, PFN=-S

. BHTF - P21

]

PESFPVNIE PRESSUFE - PS1 '
RESFRVIIR FLUIN VIS = OF

CW = FLUIND I BYS CDEF, = FT/7SOFT(MIND
SPURT LORS = Sal 736FT

™~ -
i TYEF OF ey
% &FL CONCENTPATION
N-PRIME
—_ F—FRAME (SLOT) = | BF-SECeoN/SOFT
1 MELL SPACING - MOPER
o . DERINPGE PANIUS - FT
WEL LFDRF FRDIUS - FT
. IPMARE FATIR
! TYPE & CONC NO 1 PROF
DETIGH PEON  TDTAL PRI PRDSPED  PROFPED
— ND  INFEERSE VOl VOL FRAC LN FRAC RT
= Ty Me) BRL /1000 14 FT
) 1 3.7 T.x 0 &m0 15,6 765, 100,00
:} 2 4.0 7.2 ?0.0 18.6 €SP,  100.9
Y, 2 4.2 £.9  &A.6 21,8 246, 1000
Y Flece e L 59 8i.0 23.7 (00O 100.0
T} - a a.& &% IN. 0 24.% 303, 100, 0
- S 4.7 10,1  100.0 285.2 1117, 100,0
= & Ss.e 10,1 1106 21.% 1188, 100,60
wd ?  5.21n.1 120.0 24,2 1278,  100.0
- £ &% 11.0 15306, 0 28,2 135, 100,06
i 9 A0 15,0 teh.0 41,7 1433, 10,0
, 1n A4 15,3 150.0 45,1 1508, 100.0
;= looo
’J‘ 7] .
I/f— : A{O
Fe oo &rm s CREFTED HED PELATIVE CRF
ER . LENRTH T o=
itee &l =Frepvd. > 7&5, 0. Z34.80 41580
‘ sn7, 0. 240.2% 49%14(
meec i | —lnGasl £l aas, 0. 44, 7¢ 433159':.
. 3, . £.92 430220,
_leea@rl-Fr=y ]r/\ :?;7 g dd-. .5; '
H UL, = 1198, C oo, ess, £
N . 25, 97
:ooo &7/—-}?‘”}?’7 ;:'-r; ?i. gr’:l .Zé
S "‘//¢:w “ 143%, a. 244,55
BEACY NN u:( -Vn'f«n(-/ 1508, i, &e? . Ng

en-4¢ SAND

FRACTURING PROCESS -

50.0
100.0
40.0
0. ROE+O?
0.10
g. g
aneo,
1000,
0. 02

0. 0010N
0.

WE-11
44a-M
0.4500
G. 100000

350-
a2oi0,
0.400
1.0

0.?73? 39
€S2, 0.?734 425%
667, 1,249 454%

(323 N U. PG 4917,
€94, 0,777 5244,
HF 7H1 C~EFF
.00 0 BaONSY
1.0 Q. an0ass
1.00 O,0000%4 |

1,00 0, 00002
1,00 0,0000%%
1.00  0,0000%
1.0 0O, ANNGEL
1.06 0, 000070
1.8 &, 000075

1.60 0. 000673

FRACGe S-10-78&

vis EFaL
CPS  WINTH 137
IN SN
S%4. 0.614 221,
Sen, n,Ff28 255<,
&SR3, 0.661 291z,
N o . 674 3129,
&01, 0,682 28%%,
$19. 0,700 %91,
636‘. .

v

S.010 LB-GRL AVA

YR SO e ST N
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MOBIL OiL CORPORATION

— 7
h

“ﬁu&KﬁTﬂAﬁMﬂ(
; ‘ SYAYK GOUNYY CGR PARISH riKLo WK, INT.
©_ NEW MEXTCO Flu AKKIBA BLANCO (MESA VEKDE) 00
REGION ARKA LEASK . wELL NO,
MOUSTON 356 JICARJLLA M 75626-00 2-a

-
DATE CCMMENCED | DATE COMPLEYRO | TOYAL DEPTH [ STATUS [AFK NO, PREPARKED BY

] 5-04-T7 T=12~T76 6100 [AS PB261  PALLAS ACCOUNTING CENTER

) P

COSTS /wHOLE DOLLARS/

T

- _ ACTUAL ESTIMAYED
3 _JLRILLING COSTS |
FCOTAGE COST 57,102 ;
—  OAY WORK C€OST | 94578 |
! OTHER DRILLING COST 19352 :
TOTAL DRILLING COSTS 564022 §
T WELL EXPENSES | ;
" LOCATION AND ROADS 3,296 g
LOGGING AND TESTING 74679 i
Y FUEL | 97 |
o WATER 9¢239
KUD AND CHEMICALS 364668
—~  CEMENT AND CEMENTING SERVICES 20,181
. TRANSPURTATICN 3,603
“ PERFURATING AND STIMULATION | 162,672
_ EQUIPMENT RENTAL 1,297
| MISCELLANEGUS 6 4690
. TOTAL WELL EXPENSES 251,842 372,000
o TOTAL INVANGIELE COSTS ‘ 337,87 371,000 :
" WELL EQUIPMENT ' E
m~  CASING 344655
(| OTHER EQUIPMENT 69976~
N TOTAL TANGIBLE COSTS | 274679
. TOTAL COSTS 3654553 371,406
~ APPROXIMATE COST TO MOSIL | 3654553
-
A
’.?
i
7
N*;

e e e e e e e e e e e e e e . . et et n e e At St it s e




‘ EXHIBIT 6
PERMEABILITY BASED ON CORE ANALYSIS
BLANCO MESA VERDE FIELD

_ Reduced k
E _ No. of Summation of . due to !
- ® . Lease and Well No. Samples All k Values Average k compaction
- 3
g Jicarilla H-7 * 28 - 6.04 md - 0.216 md +17 md
'~ Jicarilla G-1 130 4.10 md 0.032 md .026 md
s Jicarilla G-5 56 9.95 md -0.18 md .14 md
L, ‘ * only one out of three intervals was cored
==
= g
5 x. : ; g
- characteristic o 4
§ 1‘ fese Verde a G
- 5100 ) ] T g‘w
o = - - ey :
2 % =T i N7 T -
B 3ls 40 [¢7] IS @ 1 1 7
{ 3 H = g :
) B~ 20 B[~ 20 ;
§s 0 §° :
~ ég (5} 3000 6000 9000 12,000 15000 § |& % 3,000 6000 9000 12,000 15000 :
1 § Overburden pressure, psi ] Ovérburden pressure, psi
Sniad E E ;
d g
x ) ’
Eg §1w
- ~— A
L I B e =
] P RIS =
Elg © N
3t [
-~ Zle ™
J s
- -]
‘ ik
SE
- 5 %0
5 € "0 1500 2000 3000 4000 5000
= é Overburden pressure, psi
{»
“"] Fr0. 2-46. Changes in permeability with overburden ressure,
SIS, B B fado: 396 millidereys; B—Southern Calforni fones 4 £ Son Fomve ACalo-
3 - all, 450; D—Aritons, 436; E—Arizona, 632; P—San Joaquin Vali Y i ;
. : G—San Joa.qm.p Valley, Qa!if . 585; H—Southern California c%a.st,Sng.y(t?)alA‘ﬂ-—;oaii
- 'll‘ésc;:ooéa,_g{omfg mCTLl}ldartys, 135 per cent porosily; B—basal Tuscaloosa, Miss
B , 24; uthern ifornia coast, 335, 25; i if. 9
S (From Fott ond Dormie o c 335, 25; D—Los Angeles basin, Calif,, 110, 22.

From Petroleum Reservoir Engineering
by AMYX, Bass & Whiting,
page 96
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:
|
- NATURAL FIF(;(WHIRBAI'I"I‘ES'Z (C. 1958)
o BLANCO MESA VERDE FIELD
_ i
Lease and Well No. Rate (MCFPD)
:} Jicarilla 'D' #7 12
- Jicarilla 'D' #8 69 %
. -Jicarilla 'F' #4 258
B Jicarilla 'F' #5 7 {
: Jicarilla 'F' #6 32 f
Jicarilla 'F' #7 44 g
Jicarilla 'G' #5 293 I
Jicarilla 'G' #7 7
— Jicarilla 'G' #8 ‘ 15
E Jicarilla 'H' #7 325
j Jicarilla 'H' #8 7 - o
Cheney Federal #2 11

Featherstone Fed. #1 865

3

]

Average Rate = 1955 MCFPD Total - 150 MCFPD %
13 wells

Jicarilla 'G' #6 2083 *
Jicarilla 'E' #5 11,690 *

e
.....A._‘ L .;“ R I L S

o * See discussion for explanation
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C‘sponr OF ua%ﬂ{gy A§IALY$IS n{smm . o Form o631
. . Maguolis Petroleum Company 1' o . A
Container No_hOk2 Analysis No_ 12089 Lease Name dicarilla Well No__ 3 M.V,
g::il:er Presnuﬁt‘h—@lﬂ._____.‘n (Field) District. lea State_ Wev Mex100
@-20 °F. (Lab) Operator. Magnolis Petroleun Co,
Date Sampled 52058 i Field Blanco Mou'nrdb‘my Rio Arribe
. Stream Sampled ___Baparator Liquid Band Mosaverds -
Volume of Stream s.mpxed&m_hhuldu_hmﬂ__, Well Depth 5900' X pe,-JiB Shote "
Bampls Roquested by__Ra Do MyaXs  submitied by 300 B, Boﬁniw m,,.a pyreters & Willbenks-
FIELD TESTS AND OPERATING DATA: LD -]
Pressures: Bottombole. Temperatares: Mh
Shutin Casing ' e Flowing Waellbead TO eost,
Flowing Tubing _- 970 . Heater
Flowing Casing : . Primary Bep.
Primary Separator_ . 9710 y Primary Sep.
Secondary Separater._ 20 : . Meter Run
Btock Taak A, ©© Stoek Tank—_
’ : Aﬁnuplnrle
Choks Sises: Tubing. pons Cesing. . BODS
Production Rate: Primary Sep. c-__laﬁm_______nua Bep. Ges/Sep. W,
Primary Sep. Oil . Sep. Gas/Stock

Primary Sep. Water 10 Wd1/dny (ent) - Sep. Gas/Stock Water
Mekhnkon__s.ﬂ_lhm___ Sep. Gas/Sep. on___m______

Stock Tank Water.____BODS Overell Gas/Licuid
Potential Rates: qu.zamrlhum&____umm, Rates: Gaa
w oi] * - .
Disposition Production: Gaa__Pads NV_pipeline : oz tank thuck -
- Field Testa: Charconl 3032 GPM Alr % Gas Graviy
,J o-sn GPM CO. % Oil Gravity e *F.
GPM HS__________ Gr/100 pH Water :

Gas Measurement: n.ma__mnﬂ_&ter Pressure Base. 15,65

B Sample Method _Ges displacement, . Liquid Outage.

.l — LABORATORY REPORT: Contert ° Vapor  ENGLER: mP___m..__. 70%_—351—_°F.

= ‘ Component Mol 9 = Vol % GPM Press. - SRR {5 5 |-X 80%__ 537
‘1 ~¥  Hydrogen Sulfide 2T e 10%AR6 - $0%.

% _°  Carbon Dioxide | 20%A50 $5%.

S Nitrogen L% 176 Er _ 67k
. Methane 1229 . kB8 _ - S0% 826 Rk 95 %
) Propane T 10,00 _7.09 : Residve Data ¢ *API Gravity @ 60°F

‘ f—Butape . .° —3.98 —S.32 . Hol.Wt._lz&sm ‘Reid Vapor Pmsnra_.___._
., ~»—Butame > _8.90 747 . — CF/Gal_-_ 10115
i t—Pemtane - _6.92 6,47 — Gal/Mol_19.830 26/70 Equiv.-__ :
3 n—Pentans v’ - 6,50 6,00 . ~ - - CAPL_ 575 _ Rarrell: Atr_-_____ %
v . Hemues (p <+ M3.01 60,28 & __ - S CelevP RA T 00— %
S C e L. : . Companion Bamples -
: s . O \
2 for B. L. stomu/m \
.'.::'I_é‘.a, . * -~ 11 - . N
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