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July 29, 1962

BEFORE THE OIL CONSERVATION COMMISSIO
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING C:;J41¢‘//
CALLED BY THE OIL CONSERVATION

COMMISSION OF NEW MEXICO FOK

- THE PURPOSE OF CONSIDERING:

CASE No. 2865

Orxder No. R~ ;2;{%;§/

APPLICATION OF HUMBLE OIL & REFINING
COMPANY FOR A PRESSURE MAINTENANCE ' /
PROJECT, SAN JUAN COUNTY, NEW MEXICO. -

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 o'clock a.m. on
July 24 . 1963, at santa Fe, New Mexico, before Daniel S. Nutter -,
Examiner duly appointed by the 0il. Conservation Commission of New
Mexico, hereinafter referred to as the "Commission," in accordance
with Rule 1214 of the Commission Rules and Regulations.

NOW, on this day of ., 1963, the Commission,
a quorum being present, having considered the application, the
evidence adduced, and the recommendations of the Examiner,
Daniel S. Nutter . and being fully advised in the premises,

FINDS:

(1) That due public notice having been given as required by
law, the Commission has jurisdiction of this cause and the subject
matter thereof.

(2) That the applicant, Humble 0il & Refining Company,
seeksa authority to institute a pressure maintenance project in
the Many Rocks-Gallup Oil Pool, San Juan County, New Mexico, by
the injection of water into the Gallup formation initially
through nine wells located or to be located within the proposed

project area comprising the following-described acreage:

TOWNSHIP 31 NORTH, RANGE 17 WEST NMPM

Section 2. %wfé}yj«/ .ce/-/

Section 12:
(3) That the applicant seeks the promulgation of special

rules and regulations governing the proposed project similar to
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the special rules and regulations governing the Horseshoe-Gallup
Pressure Maintenance Project No. 2 promulgated by Order No. R-1745.
(4) That the applicant proposes that the special rules and
regulations provide that any producing well in the project area
which directly or diagonally offsets any well outside the project
area producing from the same common source of supply shall not
produce in exicess of top unit allowable for the pool until January
1, 1964, or until the cperators of such offset well outside the
project area have instituted a pressure maintenance project in the
area of such well, whichever shall first occur.

(5) That the proposed pressure maintenance project is in
the interest of conservation and should result in greater ultimate
recovery of oil, thereby preventing waste.

{6) That the proposed special rules and regulations should

be adopted in order to prevent waste and protect correlative rightsg.

T IS THEREFORE ORDERED:

(1) That the applicant, Humble 0il & PRefining Company, is
hereby authorized to institute a pressure maintenance project
designated the Many Rocks—-Gallup Pressure Maintenance Project
No. 1 in the Many Rocks-Gallup 0Oil Pool, San Juan County, New
Mexico, by the injection of water into the Gallup formation
through nipe injection wells located or to be located in Units

F, J, Lq(N of Section 1, Unit H of Section 2, 2z ' 7 it B of Sec-
tion 12, Township 31 North, Range 17 West, NMPM, San Juan County,
New Mexico, with one injecti .. well located on =2ach of the above-
described units.

(2) That special rules and regulations governing the Many
Rocks-Gallup Pressure Maintenance Project No. 1, San Juan County,
New Mexico, are hereby promulgated as follows:

SPECIAL RULES AND REGULATIONS

FOR THE
MANY ROCKS-GALLUP PRESSURE MAINTENANCE PROJECT NO. 1

RULE 1. The project area of the Many Rocks-Gallup Pressure
Maintenance Project No. 1, hereinafter referred to as the Project,

shall comprise the following-described area:




~-3-
CASE No. 2865

TOWNSHIP 31 NORTH, GE 17 WEST, NMPM
section 1y WPL STy dnd payvdely
Section 12: Neid—arrd~BrE "y’&ﬁjg-l Né/fl /VI"/'/

RULE 2. The allowable for the Project shall be the sum
of the allowables of the several wells within the project area,
including those wells which are shut-in, curtailed, or used as
injection wells. Allowables for all wells shall be determined
in a manner hereinafter prescribed.

RULE 3. Allowables for injection wells may be transferred
to producing wells within the project area, as may the allowables
for producing wells which, in the interest of more efficient oper-~
ation of the Project, are shut-in or curtailed because of high

gas-oil ratio, pressure regulation, control of pattern or sweep

efficiencies, or to observe changes in pressures or changes in

characteristics of reservoir liquids or progress of sweepas =
LL a
videdy~ =3 o any producing well in the pro area whic

de the project area

ce of supply shall not produce

the pool until January 1, 1964

e the project

area hav

ell, whichever shall firat_nccuif—”’”“”

RULE 4. The allowable assigned to any well which is shut-in

or which is curtailed in accordance with the provisions of Rﬁle 3,
vhich allowzble is to be transferred to any well or wells in the
project area for production, shall in no event be greater than its
ability to produce during the test prescribed by Rule 6, below, or
greater than the current top unit allowable for the pocl during
the month of transfer, whichever is less.

RULE 5. The allowable assigned to any injection well on a

40-acre proratibn unit shall be tpp unit allowable for the pool.

%

RULE 6. The any well which is shut-in
or curtailed in accordance with
shall be determined by a 24-hour test at a stabilized rate of
production whichshall be the final 24-hour period of a 72-hour

test throughout which the well should be produced in the same
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manner and at a constant rate. The dally tolerance limitation set

forth in Rule 502 I (a) of the General Rules and Regulations and

any limiting gas-oil ratio for the pocl shall ke waived during sucl

testg. The project operator shall notify the Commission and all
offget operators in writing of the exact time and date such tests
are to be conducted. The Commission and representatives of the
offsat operators may witness the tests.

RULE 7. The allowable assigned to each producing well in
the Project shall be equal to the well's ability to produce or to
top unit allowable for the pool, whichever is less; provided, how-
ever, that any producing well in the project area which directly
or diagonally oifsets a well outside the project area producing
from the same common source of supply shall not produce in excess
of top unit allowable for the pool until January 1, 1964, or until

the operators of such offset well outside the project area have

instituted a pressure maintenance project in the area of such well,

whichever shall first occur. Each producing well shall be subject
to the limiting gas-o0il ratio (2,000 to 1) for the pool., except
that any well or wells within the project area producing with a
gas-oil ratio in excess of 2,000 cubic feet of gas per barrel of
cil may be produced on a "net"™ gas-oil ratio bhasis, which net gas-
oil ratio shall be determined by applying credit for daily average
gas injected, if any, into the pool within the project area to
such high gas—oil ratio well. The daily adjusted oil allowable for
any well receiving gas injection credit shall be determined in

accordance with the following formula:

et st

by,
poky
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where:
Aadj = the well's dally adjusted allowable
TUA = top unit allowable for the pool
Fa = +the well's acreage factor
P = average daily volume of gas produced by the
9 well during the preceding month, cubic feet
I = the well's allocated share of the daily
9 average gas injected during the preceding
month, cubic feet.
P © = average daily volume of o0il produced by the
© well during the preceding wonth, barrels

In no event shnll the amount of injected gas being credited
to a well be such as to cause the net gas-oil ratio, P - Ig, to
P
o}

be less than 2,000 cubic feet of gas per barrel of oil produced.

RULE 8. Credit for daily average net water injected into
the Rotsoshiceapobixxxtt pool through any injection well located
within the project area may e converted to its gas equivalent
and applied to any well producing with a gas-o0il ratio in excess
of two thousand cubic feet of gas per barrel of oil. Total credit
for net water injected in the project area shall be the gas egquiva-
lent volume of the daily average net water injected during a one-
month period. The daily average gas equivalent of net water
injected shall be ¢computed in accordance with the following formula:

™ — Ixr . xr \ x S 67 - L) - r'\f\o M |
ug \vw lnj vw prod] e A ra 2 J‘U. A L
15.025 T Z
r
where:
E = Average dailly gas eqguivalent of net water
g injected, cubic feet
VQ inj = Average daiiy volume of water injected,
n -

barrels
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5.61 = Culi$ doot SiLvelbtt of dne barrel ‘of water
P

a = Average reservoir pressure at mid-point of the
pay-zones of Horseshoe-Gallup 0il Pool in :
project area, psig + 12.01, as determined from
most recent survey

15.025 = Pressure base, psi

520° = Temperature base of 60°F exprcssed
as absolute temperature

Tr = Reservoir temperature of 87°F expressed

« as absolute temperature (547°R) -

Z_ = Compressibility factor from anal fs of
Horseshoe-Gallup gas at averagg-reservoir
pressure, Pa‘ intexpolated fr compressi-
bility tabulation below:

Reservoir Reservolr Reservoir

Pressure Pressure ‘/// 4 , Pressure - 2

50 300 .8325 500 .6560
100 350 / .8030 600 .6135
150 400 7710 650 .5655
200 .8885 45 .7220 700 .5220
250 .8600 .6900 750 .4630

800 .3935

RULE 9. Each montlh/the projact nperator siall, within three
days after the normal upit allowablé\ for Northwest New Mexico has
been established, subpdt to the Commidgion a Pressure Maintenance
Project Operator's port, on a form pragcribed by the Commission,
outlining thereon e data required, and questing allowables
for each of the veral wells in the Projed% as well as the total
Project allowable. The aforesaid Pressure MaNintenance Project
Operator's Report shall be filed in lieu of Fodp C-120 for the
Project. '

RU

- afterx adjustments deemed necessary, calculaﬁe the liowakle for
each 11 in the Project for the next succeed;ng month accord-
aunce Avith these rules. The sum of-the allowables so_calculated

shadl be assigned to the_Prcject and mazfpg,pfedﬁbed from e wells
iy the Project _in-any’ proportion exeept that no well in the
hich 4 y or dlagonaiiy”offsets a well cutside-the Projec
ﬁéiifeifg _the~Same common sourge'ef-supply shall produce in
”jygxﬁukfdfﬁﬁgmflmes top. unit’ allowable for the pool.

e

TIPS

-

At X v
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v qa- Average daily volume of water produced,

W pro barrels

5.61 = Cubic foot equivalent of one barrel of water

Py = Average reservoir pre grse at mid-point of the
pay-zones of ¥ : oK pool in
project area, ps1g + 12.01, as determined from
most recent survey

15,025 = Pressure base, psi

520° = Temperature base of 60°F expressed
as absolute temperature 7 ,F

pA
T = Reservoir temperature of 8%°? expressed
r as absolute temperature (547°R) ( F52Z *R)

Z = Compressibility factor from analysis ogf,iyé;'“‘ ) e
Haxseskesodirttar gas~at average reservoir '
pressure, Pa’ interpolated from compressi-
bility tabulation below:

Reservoir ' Reservoir Reservoir4

Pressure 2 Pressure Z . Pressure -7

T
50 .9725 300 .8325 500 .6560
100 .9465 350 .8030 600 .6135
150 .9215 400 .7710 650 .5655 :
200 .8885 450 .7220 700 .5220 1
250 .8600 500 .6300 750 .4630 :
- . 800 .3935 :

RULE 9. Each month the project operator shall, within three
days after the normal unit allowable for Northwest New Mexicoc has
een establiished, submit to the Commission a Pressure Maintenance
Project Operator's Report, on a form prescribed by the Commission,
outlining thereon the data required, and requesting allowables
for each c¢f the several wells in the Project as well as the total
Project allowable. The aforesaid Pressure Maintenance Project
Operator's Report shall be filed in lieu of Form C-120 for the
Project.

RULE 10. The Commission shall, upon review of the report and
aftexr any adjustments deemed necessary, calculate the allowable for
each well in the Project for the next succeeding month in acccerd-
ance with these rules. The sum of the allowables so calculated
shall be assigned to the Project and may be produced from the wells

~1in the Project in any proportion except that no well in the Project

; which dlrectly or dlagonally offsets a well outside the Project
producing from the same common source of supply shall produce in

\ excess of twe—t.bmeu-top unit allowable for the ool”%/

1549, D) e opslrin § ek Glat predf 525k M
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FARMINGTON, N, ™,
PHONE 32%5.1182
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SANTA FE, N. M.
PHONE. 883-

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALEUQUERQUE, N, M.
PHONE 243.6631

PAGE D

BEFORE THE
O1L. CONSERVATION COMMISSICN
Santa Fe, New Mexico
July 24, 1963

EXAMINER HEARING

IN THE MATTER OF:

Application of Humble Oil & Refining Company for

a pressure maintenance project, San Juan County,
New Mexico. Applicant, in the above-styled cause,
seeks authority to institute a pressure mainte-
nance project in the Gailup formation underlying
its Navajo "G" lease in Sections 1, 2, 11 and 12,
Tcwnship 31 North, Range 17 West, San Juan County,
New Mexico, Initial injection will be through
applicant's Well No. 16 located in Unit G of said
Section 1, Applicant further seeks the promulga-’
tion of special rules governing the operation of
said project.,

- o o m e e e e e oue - I R - e e e e w - - em e -

CASE_2865

Nt Nmget” Nt Vst Nt Nt Nt Wl et st Nt Vs Vst Nvmat® "o

BEFCRE: ©Daniel S. Nutter, Examiner

TRANSCRIPT OF HEARING

MR. NUTTER: We will call Case 2865,

MR. DURRETT: Application of Humble 0il & Refining
Company for a pressure maintenance project, San Juan County, New
Mexico.

MR. BRATTON: Howard Bratton, appearing on behalf of the
Applicant, John Knodell appearing with me as co-counsel, and we
nave Uwo witnessce, if thev'll both be sworn,

{Witnesses sworn.)

MR. BRATTON: If the Examiner please, I would like to

make a brief preliminary statement. This is an application for a
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DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALEUQUERQUE,

paGE 3

'bressﬂ¥éuﬁgiﬁtenance”project in another little Gallup Pool 1in the

Basin., In our application we outlined a project area and tenta-
tive wells to be converted. If the Commission would rather pull
in the area, we have a suggested outline that they can pull it
into, We have no strong feelings, and I'1l give that to you at
the end of the hearing.

Also, I believe the rules that we have applied for are
the exact Horseshoe-Gallup rules, except we have by amendment --
and I don't have a copy of it, but I believe it was sent to the
Commission, Do you have that, Mr. Durrett?

MR. DURRETT: We have a copy of a letter from Mr., John
Knodell from Humble requesting the application be amended,

NR. BRATTON: Right. Now the rule amendment there, as
I understand it, is to this effect: That none of the welld directly
cffsetting acreage outside of the unit will produce more than a

single allowable prior to January 1 of 1964, Then from there on

they may produce any amount; the idea, of course, being that the

offset operators want to get their floods into operation, so that
is the reason for that suggested amendment, and as I understand it,
that is the only change from the Horseshoe-Gallup proposed rules,
MR. NUTTER: As I understand it, the amendment is self-
restricting, in effect?
MR. BRATTON: That's right. It means you couldn*'t start
producing the wells directly offsetting the acreage at double

allowable right now. You produce them at single allowable until

o
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Faanuary 1, 1964, the Commis<ion retaining jurisdiction of the

case; and of course, if the offset operators and vic don't have
cooperative matters worked out by then, we might see; but that's
the purpose of that at this time.

MR. NUTTER: The applicaticn is admitted as hereby
amended in accordance with the letter of July 15,

MR. BRATTON: A1l right.

T. W. FAUTIN
called as a witness, having been first duly sworn on oath, testi-
fied as follows:
DIRECT EXAMINATION

BY MR, BRATTON:

Q Will you state your name, by whom ysu are employed and
in what capacity?
A My name is T, W. Fautin. I'm employed by Humble 0il

and Refining Company in the Durango District as a production geolo-

gist.

Q Have you previcusly testified before the Commission?

A Ne, I have not.

Q State briefly your professicnal and educational-kack-
ground.

A I received a Bachelor of Science degree in Geology from

Brigham Young University in 1950, I have worked as a geologist
for the past eleven years, the last six years of which has been in

Durango, Colorado, as a production geologist,
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Q Are ybu familiar with the Many Rocks Field and the
matters contained in this application?

A Yes, I am.

iy MR. BRATTON: Are tha witness' qualifications accept-
| i% [able?

g 58 MR. NUTTER: Yes, sir.
~
~ (Whereupon, Humble's Exhibit No. 4
€3] marked for identification.)
-
S: A For orientation purposes, I would like to refer you to
o
g% Exhibit No. 4 in the handcut. The Many Rocks Field is a strati-
o graphic trap trending northwest-~southeast, typical of the Gallup
= ,
g: . | offshore sandbar developments. The discovery well on the northeast
S
Q .8 | northwest end of the Field was completed by Curtis Little ¢n
A
gg %8 | December 17, 1962; on the southeast edge of the field,Atlantic

o
e completed their No. 1 Well December 25, 1962. Since the completion
S
ES of those two wells, approximately 36 additional wells have been
~
—

drilled in the area on 40-acre spacing. If you'll refer to

7

Exhibit No, 1 --

(Whereupon Humblets Exhibits Nos.
1, 2, 3,and B, 6, 7 marked for
identification.,)

DEARNLEY

ALBUQUEROUE, N, M
PHONE 2436691

G Now on your Exhibit 4 the red outline is the project
area as contained in the application originally submitted?
- A Thatts correct.
Q The green outline is the Many Rocks Field as currently

defined by the Commission, is that correct?

]
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o e e

A That is correct.
Q And just for purposes of orientation, the producing
wells and the proposed injection wells are indicated in accordance

with the schedule on there?

§§ A Yes.
16 G Now let's qo back tn Exhibit No. 1, please.
P
A © Exhibit No. 1 is a3 structure map of the Many Rocks

and Horseshoe-Gallup Field. The contour horizon is the top of
the Gallup pay sand and the contour interval js 25 feet. Humble
acreage is outlined as shown in the legend. The scale of the map
is one jinch equals 4000 feet., The Many Rocks Field is located on
the northeast flank of the Horseshoc-=Gallun Field. It is also in

the northeast part of the Humble acreage block. The dip in the

project area is to the northeast at approximately tws degrees.
There is no evidence of a3 gascap, or an underlying water, and there

fore structure should have little effect on performance of the

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M.

field.
{4 Is that all thatis indicated on vour structure map?
A That's right.
Q Let's gon then to your cross-section, that's your Exhibit

Neo. 2. The way the cross-sections run are indicated in your index

PHONE 243.669)

map, your A-A!' being northwest-southeast, the length of the pobl;
and B-B' is southwest-northeast across the pool, is that correct?

A That is correct.

Q What's indicated on your cross-section A-A'?

- ~ «®)

S
W
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feet. The correlation point above the Gallup pay sand is the
Gallup "T" point, and this point is easily followed throughout the

area, Below the Gallup pay sand is the scnosity. The sand itself

DEARNLEY-MEIER REPORTING SERVICE, Inc.

%ﬁ is shown on the cross-section as a stippled srsz and through this
ca
Yo . . . .
cw | line of section, the sand averages about10-1/2 feet thick. It is
3
af - C :

my opinion that this is a continuous sand lens,

Q Now turn to your B-B',

A Section B-B' trends southwest-northeast across the sand
trend; the scale and datum are the same as Section A-At!', This
sectlon shows the Galilup sandbar ininning in a soulhwest and northn-

;_ | east direction. It is my opinion that the sand in a southwest

so | direction becomes impermeable and is not connected to the main
T

gN

Yow . . -

B sz | producing sand in the Horseshoe Fjeld.
L
<t

Q This is based on the datum from your G-13 Well, is that
correct?
A Yes. Production tests on the G-13 Well failed to

recover 311 the load nil, and we can see from the log that this

PAGE 7
A*.— _Cross—;éction A-A' is a3 structural cross-section o
paralleling the Gallup sandbar trend, and it is located near the
center of the sand trend, as you can see from the index map. The
mechanical loqgs used in preparing this cross-section are gamma ray ’
density logs, with th2 exception of Humble's G-8 Well, and that is _
a sonic log.
The vertical scale is one inch equals 80 feet, and the
horizontal is one inch equals 600 feet. The datum is a plus 4150
i
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[sand is very thin. We do not have core analyses on this well;

however, production tests would indicate that it is very prolific,

You don't have an upper and a lower?

A There is an upper lens that is developed just to the
east of the area, It is present in ilobil's 14-6 Well. But in the
project area, this sand is either non-developed or very poorily
developed.

Q Is there anything else you care to bring out in connec-

tion with your cross-sections?

A No, I dontt believe so.
Q iet's go then to your txninit Ne. 2.
A Exhibit No. 3 is a formation density log, the same type

of loa that was used in the construction of the cross-section.
This is of Humble's Navajo Tract G-16 Well, and it is a typical
well in the Many Rocks Field. The Gallup "T" correlation point
is shown at a depth of 1081, the sonosity at a depth of 1252, and
the Gallup pay sand 1s shown as a stippled ares.

Based on twelve cored wells in the Many Rocks Field,
the average porosity is 15.4 percent and the average permeability
is 135 millidarcies. The Gallup sand is a medium-grained light
grey to green, slightly calcareous sand. It is approximately 950
feet above the Morrison formation. The Morrison formation is a
water source for the flood in the Horseshoe-Gallup Field. This

950 feet is composed of primarily impermeable shales and sands.

Q You just have the one lens in this area, is that correctf

o)
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Q What other water is there in the area?

7

A We have a slight surface water in the alluvium tnat
is found in this old river channel that cuts through the area.

Q What depths are you talking akout there?

A It varies in depth from, oh, less than 30 feet to approX
imately 70 feet. In some areas we spud directly on the Mancus
shale and there is no surface waters there.

Q So between that surface water and your Morrison, there
are no other fresh waters in the area?

A No, there is not,

Q How does this formation correlate as to your porosities
and permesbilti th the Horseshoe and as to vour other charac-
teristics?

A The peorosity and permeability and sand characteristics
are almost identical with the Horseshoe-Gallup Field.

Q You just have the pinching out ketween the two fields;

that is, it becomes impervious in between the two fields so there's

e

no connection between them, otherwise, it'e the same sand, same
b} b

formation?
A Same general character, yes, sir.
Q Is there anything else you care to state about the

geological characteristics of this area?
A No, not at this time.
Q From your study of the geological characteristics;

would this formation be susceptible to a pressure maintenance

&

~f
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project?
A Yes, it would,
Q 1s there anything in the ares that would make it react

to pressure maintenance any different than the Horseshoe?

A Not to my knowledge.

Q %Were these Exhibits 1 through 4 prepared by you or under
your supervision?

A 1 and 2 weré prepared by me and 3 was prepared in our
Denver area office,

MR. BRATTON: Thatt's all the questions we have of this
witness at this time._
MR. NUTTER: Are there any questions of Mr., Fautin?
CROSS EXANMINATION
BY MR. NUTTER:

Q This sand is continuous across to the Horseshoe-Gallup
but pinched ocut of porosity and permeability?

A We don't have the control tc say it's continuous., It
thins very rapidly, as we <see on the G-13 Well that is shown on
the left side of Section B-B'. All there is is just a very slight
remnant of the sand, approximately three feet left, as indicated
from the log it is very tight and impermeable; and we also see
this thinning happening in a northeast direction from the Horseshoe/

Gallup Field. The sand becomes very thin and shaly and imperm-

eable.
Q Well, this "CH" Well of yours up in Section 3, which
,6‘)‘,
&)
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would be about miéWay between the t&b pools, did it encounter no
sand at all, or what?

A I would say it éncountered no effective sand. Quite
often it's very shaly and it's difficult to tell whether you want
to call this a sandy shale or shaly sand, but there would be no
effectiveness in that well.

Q Your Exhibit No. 1 is a structure map of the Gallup pay
sand, and it would indicate it's a continuous sand from one pool
toxthe other dipping to the northeast. 1Is this the pay in the

Horseshoe, one of the pays?

A Yes, it is.
- Q Which is this, the lower or the upperxr?
A This is the lower pay. The upper pay in the Horseshoce

Field is not present on Humble acreage. It is present to the

socutheast,

Q So in this atca of the Horseshoe, you only have the

A That is correct.

Q You stated that a second sand was developing in the
Mobil 14-6 well?

A That'is right. That is an upper sand. It is about 130
feet above the main Gallup pay.

Q Has it been encountered in(any of the other wells to

the southeast there, or is that the only one --

A 1t has been encountered in some wells tc the southeast
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[that are not shown on the map, It's the Atlantic, I believe 2-17,

MR. NUTTER: Are there any other questions of Mr, Fautin
He may be excused.
(Witness excused, )
DONALD V. ENERY
called as a witness, having been first duly sworn on oath, testi-
fied as follows:
DIRECT EXAMINATION

BY MR, BRATTON:

Q Would you state your name, by whom you are employed and

in what capacity?

A Donald V., Emery, Humble 0il and Refining Company. I am
District Engineer of the Duiangsc District,

Q State briefly your professional and educational quali-
fications, Mr, Emery,

A I have a Bachelor of Science degree in Petroleum

Engineering from the University of Tulsa. 1 have a total of tcon
years experience, three years as a Petroleum Production Engineer,
two years as a Reservoir Enginger, 2nd three vears as a section
head in Reservoir and Production Engineering.

Q Have you studied the Many Rocks Field, are you familiar
with the matters contained in this application?

A Yes, I am.

MR. BRATICN: Are the witness' qgualifications acceptable

MR, NUTTER: Yes.

?
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i ,
|
— ke G (By Nr. Bratton) Mr. Emery, let's go then to your

Exhibit No. 4 and referring back to it, explain what it reflectﬁ
and what you propose to de in the way of injection wells, produc-
ing wells and so forth.

A The outlined area indicates the proposed project area

and the wells with the red arrows through them indicate the injecH

FARMINGTON, N, ™
PHONE 325.1102

tion wells as proposed initially. Ve anticipate further eXpansiod
upon the completion of cooperative agreements with offset operators
on either side.
Q Those would be in the northwest there, alter you finalize
a3 cooperative agreement with, I believe, Skelly and Cities Servicg?
A Yes.

Q In the southeast, as soon as you firm up with Mobil

SANTA 'R, N. M.
PHONE 083.3971

and Atlantic and those people owning theirs?

A Yes.

Q That's the reason they haven't progressed further,
and that's the reason we have proposed this amendment about a

single allowabie offsetting them until January of '64, is that

DEARNLEY-ME/ER REPORTING SERVICE, Inc.

correct?
L8
—_ z
E: A That!'s correct.
2N
®
. 3% Q What is the status of these various proposed injection
i
wells?
A Going on the row of wells with the No, 18 there in the

southeast northeast of Section 2, that well is currently being

_ tested after being treated, and I do not have the results. We

- ®
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approximately 20 barrels of 231 per day on

FARMINGTON, M, ™,
PHONE 32%5-11832

G SERVICE, Inc.

NI

I

B~ = . _ : . . .
: e 2 i So the three nroposed wolle will be drilled as injection
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S s
o < w wells which would formulate rouahly an 80-acre {ive-spot?
K zo
o & . e .
=~ A A 80-acre five-cncot, Ve do have one exception on
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e |
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e
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A Exnibit O shows 3 nrovesed metihoed of water injsction
into the wells as dewcribed., Thig marticular exhibit shows &
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flowing tho well at top allowable. The nex:

schematic of the Humble's Navain 5-16, Tnis

Ol

recovered compiately tne Joad oiY, Ve anticing

The next well on the diagonal has 1
completed. Going to the next row o the northeast, Well No, 1f
has been comuletoed as an injector, However, we oerforated and

fractured that well ard currently, with our allowable are currently

diagonal has not been driltled but s plarned

well followina that

stod and hao net

ot woen dyilled cor

-

s

Lo be drilled.
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casing was set to depth of 30 fect, and in other cases we set two

joints or three jeoints to protect against these sub-vurface water
flows as described by the geologic testimony, Ve drilled that
well to a total depth and in the G-16 have set 2-7/8ths inch 0O.D.
casing. This was conditioned two casing, however, the grade is
high qraﬁe and there were no leake or anything like that., The
casing is then cemented to approximately 800 foot calculated, The
well was perforatéd two holes per foot and fracture-treated. We
anticipate that the future injection wells would be so developed.

Q Now, the injection wells that ynutve been talking about
so far, I believe we haven't had the information on all of them
as yet to give to Mr. Irby 2s to the casing and cementing program,
but we're going to submit that information?

A Similar schematics.

Q In your judgment is that sufficient to protect any
fresih surfoge waters in the area?

A Yes, sir, and we can recognize this as we are drilling
these with air and it becomes obvious when the water comes in
drilling‘with air; and then we set the casing to protect through
any of those alluvial beds, |

3 Likewise, as testified, the only other water is down

in the Morrison way down below this, is that correct?

A That is correct,
Q Is there anything else you care to testify in connection
with this?

e
e
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A We anticipate that the surface injection pressure will
be approximately €00 pounds, placing a sub-surface pressure at

the Gallup of approximately 1200 pounds ov less.

'! : o Q Turn then to your next exhibit. What information does
i‘E ;; this exhibit reflect?
- gg A Exhibit 6 reflects the well status and the production
by
_ data of Humble Cil wells in the project area drilled to date.
There are a total of 14 wells drilled at this present time., From
il left to right, the lease and well number is given, the total
- depth, the production casing, size and depth set, the estimated
top of cement, the perforated interval, the completion date, the -
*é initial potential in barrels of oil per day,and gas-oil ratio in
gi cubic feet per barrecl.
52 The

nroduction for June by individual wells is tabulated
along with the gas-o0il ratio,and the cumulative oil production to

July 1 is shown for each well, The to

Pl

al production to date is
19,000 barrels to July 1, 1963. The current allowable is 608
barrels of 0il per day. We have a total of eight top allowable

wells.

et ]

nhe last column on the right shqws the waterflood well

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M
PROME 243.6€91

status as we see it at the present time and anticipate 1it, showing

those which are producers, those which we probabiy will convert,

and those which we will definitely use as injectors, as we see the

- project at this time,

Q In addition, you have your proposed wells to be drilled

%
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as i65;§£igguwells?

A That is correct,

Q What further information do you care to put in in conned
tion with this exhibit?

A I would like to give an engineering opinion on the resen
voir characteristics.

Q All right,

A The Gallup reservoir in the Many Rocks Field is, in my
opinion, distinctly similar to the Horseshoe area to the west,
as shown by Exhibit 4. The porosity is 15.4 percent, an average
ofjtwelve wells cored in the area. The permeability is 135 milli-
darcies., We have estimated the connate water saturation at 35
percent, We have not taken a sub-surface fluid sample; however,
by direct analogy of their Gallup fluid samples, we estimate the
solution gas-o0il ratio at 250 standard cubic feet per barrel, the
formation volume factor at 1.1, the reservoir viscosityiat reser-
voir temperature is 1.4 centipoises, and the reservoir temperature
we estimate is 92 degrees Fahrenheit.

The surface crude as produced has an API gravity of

41 degrees at 60 degrees Fahrenheit. In the completion of the
Huinble G-7 Well in May of '63, Humble took a bottom hole pressure
of that well, It was determined that the pressure was 465 pounds
per square inch absolute at a datum of plus 4123.feet,

It is my opinion that this is very close to the original

reservoir pressure of this Gallup sand trend as there were only

)
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minor withdrawals to that date,

Q What are your calculations, Mr. Emery, on primary and
pressure maintenance recovery out of this pool?

A Well, frem known production performance and the absence
of water production, and from an analogy of the other Galliup reser-
voirs, 1 conclude that the primary producing mechanism is a solu-
tion gas drive, and that primary recovery will be 1% percent of the
original oil in place, The expected results of the proposed pres-
sure maintenance project will be to increase ultimate recovery --
pardon me, to increase recovery to an ultimate of 33 percent of
oil in place, or approximately 120 percent increased oil over
primary production.

Q What are we talking abcut in terms of total barrels?

A In terms of total barrels, the increased c¢il dué to
pressure maintenance 1is expected to be 760,000 barrels of oil
in the project area.

Q So that would mean, oh, approximately 700,000 barrels
of primary by the primary mechanism?

A Yes, sir.

Q ‘ Doubling, to a total of a little over a million and a

half barrels with a pressure maintenance ‘project?

A Right.

Q Turn to your next exhibit,
A Exhibit No. 77

Q Yes, go ahead.
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A Humble has every reason, and I have every reason to
believe that this will be a successful pressure maintenance project

I think an outstanding point is Exhibit 7, showing our performance

of the Horseshoe-Gallup pressure maintenance project number 2,

Exhibit 4 shows that area outlined, It will be noted that peak

FARMINGTON, N, M
PHONE 325.1182

primary production occurred in late '59 at approximately 1400 barrels
of oil per day. The next principal point is the rapid production
decline indicating a very rapid pressure depletion of the reser-

voir. Then in Cctober of '60, upon approval, water injection was
commenced. The conversicn of wells had caused a great drop there

through '61, Water was injected, project received definite gains

DEARNLEY-MEIER REPORTING SERVICE, Inc.

5 |in late 1961,
Zq
gi At this current time we are producing 1250 barrels of
z5
L 0oil per day, just 150 barrels less than peak primary. I think
this is nighly illustrative of the success of a Gallup flood and
we have distinctly similar characteristics indicated to us in
this Gallup sand in the Many Rocks Field.
Q What volumes are you contempiating injecting, Mr. Emery?
;. A We contemplate injecting approximately 1,000 barrels a
- ;g day upon ultimate completion of the project, A round number would
. §§ be 100 barrels of water per day per well.
- Q What's your source of water?
- A The source of water is the Morrison, in the pressure

maintenance project, too, we have developed a Morrison water supply

B which has a capacity in excess of our demand of approximately twelve

]
s
1 j
e
Ny
4,

1':'/
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fto fifteen hundred barrels of water., Ve will utilize this water,
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these facilities, to carry out the flood of this small project.
Q That's the same water that you are using in your

Horseshcve flood?

A Yes.

Q The same well?

A Yes,

Q Whatt's your royalty situvation here, is this all Navajo
acreaqge?

A It is.,

Q And you've submitted an application for approval of

this to the U.S5.G.S.,, of course?

A Yes,

Q Is there anything further you care to state in connectio
with any of your exhibits?

A No.

Q I think it's self-evident, but from vour engincering
opinion, the institution of this pressure maintenance project will
result in increased ultimate recovery and result in the preventicn
of waste, is that correct? |

A I+t will.

Q With the proposed rules leading up to cooperative
agreements © along the line, is it your opinion that correlative
rights will be protected?

A It is my opinion they will be protected,

o
W

wd
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Q Is there anything further you care to state in connec-
- tion with any of these exhibits?
- A No, sir.
fy MR. BRATTON: We would offer in evidence Applicant's
:% | Exhibits 1 through 7.
- 3% MR. NUTTER: Humble's Exhibits 1 through 7 will be
=~ admitted in evidence.
=
&) (Whereupon, Humble's Exhibits Nos,.
E: 1 through 7 admitted in evidence.l])
Eg MR. NUTTER: Any guestions of Mr. Emery? Mr. Irby.
)
) MR. IRBY: Frank Irby, State Engineer's Office.
<.
E: _ CROSS EXAMINATION
g ¢4 | BY_MR. IRBY:
& -

b gg gg 0 Mr. Emery, as I interpreted your testimony, the surface
e casing will be set and cemenisd below all of the challow water into
= :

ES an impermeable zone?

=

=~ A That is correct.
o~

l Eg Q Then I won't need these other additional diagrammatic
= Sn - Cer K

I o sketches of the individual wells. Are you going to recizfle all
-~
& ;2 | of your produced water?

Q u'f)
o é: A Yes, we are,
3z
- §§ Q Is it going to be necessary to treat this water?
- A Very small amount of treatment., Our process would be
to try to keep the water oxygen-free, filter the water, treat it
with a bactericide, keep it all totally closed, excluding oxygen,

L
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and reinject it into the formation.
MR. IRBY: Thank you. That's all I have, Mr. Nutter.
BY_MR. NUTTER:

Q I wanted to run through the completion status of the
wells, In the project area as depicted on Exhibit 4, there are
indicated six injection welis and quite a number of producing wells
All the wells that are shown as producing wells have been completed
is that correct?

A Yes, sir. 18 is shown as a preducing well, ATe you
referring to 18 in this case?

Q Well, 18 is indicated as an injection well.

A That is correct. We are making a completion effort
cn it to see what type of o0il production we could get out of this
well, however, We are asking for it to be our upilion whether to
make it a producer or an injector as a result of the test.

Q You are not firm, then, on this actual pattern that vou
have shown here for injection wells?

A That is correct, with regards to 18 and 29.

And they may or may not be injection wells or producers,

you don't know which?

A That is correct,

Q Are the remainder of the producing wells all completed?
A Yes, they are.

Q 16 is definitely going to be an injection well, is it?

A It falls in the same classification as 18,

;W
=)
~a_
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G So it might not be an injection well?

A That is correct, May I clarify?
- Q Yes, sir.
A It is my opinion that we will convert each well as showr.

However, we would like the opportunity to test and see the injec-

FARMINGTON, N, ™M
PHONE 3251182

tivity rate into the injector wells which we're asking for per-
mission to inject.

Q Normally, Mr. Emergy, in an order of this type, the
Commission designates the wells that will be injection wells. It
looks like here we might have to designate some maybe injection

wells. How about the location in the Northwest of the Northeast

DEARNLEY-MEIER REPORTING SERVICE, Inc.

%5 cf Section 12?2 That well has not been drilled, has it?
< A No, it has not.
=3
w X
¢ Q Will that definitely be an injection well?
A Yes, sir, to the best of my knowledge at this time.
Q The location in the Northwest of the Southeast of
Section 1, that hasntt been drilled has it?
A No, it has not.
. Q Will it be an injection well?
- g o A Yes.
B 3% MR. BRATTON: If the Examiner please, 1 know what the
a Y
22

problem is, I would like to suagest if the Commission would desig-
nate what we have designated here as the injection pattern, with

the provision that if we propose to do anything else we come

\ B back and advise the Commission and ask for administrative order.
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R ;

MR. NUTTER: I am sure that the project rules provide
for additional injection wells, don't they?

MR, BRATTON: Yes, standard,

MR. NUTTER: In other words, it would be your proposal
here to authorize these six wells and then if any change is made
from that injection pattern --

MR. BRATTON: It would be normal application.

MR. NUTTER: Normal administrative routine with notifi-
cation to offset operators?

MR, BRATION: Yes, sir.

Q (By Mr. Nutter) MNow,Mr. Emery, with all this reservoir
data, what calculates toc be the original oil in place per 40-acre

tract or per 80-acre tract?

A I would have to make a calculation.

Q You don't have that?

A 706 barrels per acre foot.

Q 706 per acre foot?

A 706 per”acre foot.

Q And the average thicknress here, I believe, was given

as 10.5 or something like that, is that correct?
A Within the project area the average is approximately
eight feet, over-all.
Q In your project area, you calculated approximately
700,000 barrels on primary, or 760,000 primary and pressure main-

tenance?




PAGE 25
[—~~—~-—~;— ‘ t?—O(),f)OO on primary, ’:’{:nO.-i)r"O~ additi(;r;;]«._j—w N
R Q Additional?
- A Yes, sir.
? g Q For a total of 1,490,000 for this area?
;é A Yes, sir,
g §§ MR. NUTTER: Are there any other questions of Mr. Emery?
h: MR, DURRETT: Yes, sir, I have one or two.
§) VR NUTTER: Mr, Durrett,
é BY MR. DURRETT:
3
E}B Q Do I understand correctly that you do have 3 permit
% from the State Engineer's Otffice to use your Morrison well in
E :é your Horseshoe-Gallup project as an injection -- for injection
E Ef ourposes?
- S A Yes.
g Q And what type of water is this, just briefly?
E;. A It is a brackish water and not fit for man nor beast.
é MR. DURRETT: Thank vou,
E\} MR. NUTTER: Any'other questions? The witness may be
% ‘o excused,
- E ;g (Witness excused.)
_ gg MR. NUTTER: Do you have anything further, Mr, Bratton?
< MR. BRATION: No, sir, If the Examiner please, we
w‘ would just as soon go ahead and designate what's in the red as the
- project area, although, as indicated, subcsequent development has
; indicated that we're not going to get out as far orut on the flanks
>
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as we possikly hoped to, and if the Examiner wants to pull it
!
in, we have 3 pProposed outline, We don't think it makes much
§ difference one Way or the other,

MR. NUTTER: The proposed Tules provide for the further

development of the project ares and further development on the

FARMINCTON, N, m
PHONE 325.115;

< flanks, I presume ?
x
) ~ MR. BRATTON: vyes,
o i .
&3 MR. NUTTER: Does anyone else have anything to offer
_, N
! g in this case? !
S
‘ « MR. DURRETT: The Commission has received j communica-
N
éf tion in the form of 3 telegram from Tidewater Oil This telegranm
~
&~ -
e *g states that they Support the amendment to the application that
SE f; Mr. Bratisn offered earlier that no top allowable production will
Ky 25
R & be permitted unti] January 1, 1964, on the wells on the fringes
, Eg of the unit, unless there is ap offsetting pressure Mmaintenance
P~
é? project,. They ai1so request an oppoTtunity to come before the
ﬁs Commission for an extension of time on the January 1 1964, if
Eg they feel jttg hecessary, which would automatlcally be their
‘ 35_._ Tight if they want to fije an application, This telegram will ke
R G
Q vo | placed in the file if anyone would like to reaq it in its entirety,
§§ MR. NUTTER: 1 believe the Provision of the telegram
8z _
) should be that No production in eéxcess of top allowable an the

MR, DURRETT: Yes, thattg Correct, I may have mis.
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MR. NUTTER: Is there anything further?

MR. NOTTER: Yes, Motter with Cities Service, We have
- an interest in the Skelly operateu leases to the north. We are

at present looking over é line agreement submitted by Humble, and
we urge the approval of this request.

MR. NUTTER: Thank you.

FARMIHGTON, N, M,
PHONE 32%.1182

MR, SPERLING: Mr, Examiner, Jim Sperling on behalf of
Mobil Oil Company. Mobil supports the application of Humble as
amended, feeling that the application as amended is in the best
interest of conservation and preventicn of waste and the protec-

tion of correlative rights., It is anticipated that a similar

project will be instituted to the southeast where there is diverse

ownership, as shown by the exhibits offered by Humble, Because

SANTA FE, N. M.
PHONE 983.3871

of the diverse ownership, efforts to form the project have not
proceeded as rapidly as the Humble project, in view of their
1n

~unarchin
CWRCICNlPle.

sing It is anticipated that the - owners-within the
project will have a plan formulated for presentation to the
Commission prior to January 1, 1964,

Kecognizing, of course, that the Commission retains

DEARNLEY-MEIER REPORTING SERVICE, Inc.

jurisdiction in the event unanticipated difficulties are encountered,

we would expect to make a showing of those to the Commission with a

ALBUOUERQUE, N, M,
PHONE 243.669)

view toward obtaining an extension, if necessary; and if the
Commission felt that we were justified in so doing., With these
- remarks, we support the application.

¥ . T e o

T s t:f-; W L

MR. NUTTER: Thank you, Mr. Sperling.  Angone ‘else?
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If there is nothing further in this case, we will
take it under advisecment and take a 15-minute reces:.,

{Whzreupon, 2 short recess was taken,)

STATE OF NEW MEXICO )
} ss
COUNTY OF BERNALILLO )
I, ADA DEARNLEY, Notary Public in and for the County
of Bernalillo, State of New Mexico, do hereby certify that the
foregoing and attached Transcript of Hearing kefore the New Mexico

Oil Conservation Commission was reported by me, and that the same

is A true and correct record of the said proceedings, to the best

WITNESS my Hand and Seal this 123th dav of August, 1943,
A i ~=i ~ - A N B
(Y L @4 L

NOTARY PUBLIC

My Commission Expires:

June 19, 1967.
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR
THE PURPOSE OF CONSIDERING:

CASE No. 2024
Order No. R-1745

APPLICATION OF HUMBLE OIL & REFINiING
COMPANY FOR A PRESSURE MAINTENANCE
PROJECT IN THF HORSESHOE~GALIUP OIL
POOL, SAN JUAN COUNTY, NEW EXICO,
AND FOR THE PROMULGATION OF SPECIAL
RULES GOVERNING THE OPERATION OF
SAID PROJECT.

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 o'clock a.m. on
July 27, 1960, at Santa Fe, New Mexicc, before Daniel S. Nutter,
Examiner duly appointed by the Oil Conservation Commission of New
Mexico, hereinafter referred to as the "Commission, " in acccrdance
with Rule 1214 of the Commission Rules and Requlations.

NOW, on this _ 9th day of August, 1960, the Commission,
a quorum being present, having considered the . plication, the
evidence adduccd, and the recommendations of the Examiner,
Daniel S. Nutter, and being fully advised in the premises,

FINDS:

(1) That due public notice having been given as required by
law, the Commissicn has jurisdiction of this cause and the subject
matter thereof. '

(2) That the applicant, Humble 0il & Refining Company, pro-
poses to institute a pressure maintenance project in the Horseshoe-
Gallup 01l pPool, San Juan County, New Mexico, by the injection of

water into the Gallup formation through 23S wells initially, all of
which wells are within the proposed project area which consists oif

the following-described acreage:

TOWNSHIP 31 NORTH, RANGE 17 WEST, NMPM
Section

3: OwW/A SE/4, S/2 SW/4 and NW/4 sSw/4
Section 4: N/2 NW/4, S/2 N/2 and 8/2
Section 9: N/2 N/2, SE/4 NW/4, S/2 NE/4.
N/2 SE/4 and SE/4 SE/4
Section 10: N/2, N/2 S/2, SW/4 SW/4 and SW/4 SE/4
Section 1l: SW/4 NW/4, SW/4 and SW/4 SE/4

(3) That in regard to provisions governing allowasles for the
project, the applicant seeks an order identical to the one approved
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CASE No, 2024
Ordexr No, R-1745

for The Atlantic Refining Company in Case No. 1979, Order

No. R-1699, which order provides that top unit allowable is to

be assigned to each injection well and that the allowable assigned
to any producing well in the project area shall be no greater than
the demonstrated ability of the well to produce, subject to top
unit allowable for the pool. In the case of curtailed or shut-in
producing wells, the allowable shall be no greater than the demon-
strated ability of such well to produce as reflected by a 24-hour
test at a stabilized rate of production immediately prior to such
shut~in or curtailment. In no event is such allowable to be
greater than the current normal unit allowable for the Horseshoe-~
Gallup 0il Pool during the month of transfer.

(4) That the applicant also proposes that an administrative
procedure be established whereby the pressure maintenance project
may be expanded for good cause shown, and whereby additional wells
in the project area may be converted to water injection.

(5) That Special Rules and Regulations for the operation
of the Horseshoe-Gallup Pressure Maintenance Project Number 2
should be promulgated and, for operational convenience, such rules
should provide certain flexibility in authorizing the production
of the project allowable from any well or wells in the project in
any proportion, provided that no well in the project area which
directly or diagonally offsets a well outside the project area
producing from the same common source of supply should be allowed
to produce in excess of top unit allowable for the Horseshoe-
Gallup 0il Pool until such time as the well has experienced a
substantial response to water injection. When such a response
has occurred, the well should be permitted to produce up to two
times top unit allowable for the Horseshoe~Gallup 0il Pool. Pro-
duction of such well at a higher rate should be authorized only
after notice and hearing.

IT IS THEREFORE ORDERED:

{1) That the applicant be and the same is hereby authorized
to institute a pressure maintenance project in the Horseshoe-
Gallup 0il Pool, San Juan County, New Mexico, to ke designated as
the Horseshos-Callup Pressure Maintenance Project No. 2, by the
injection of water into the Galiup formation through the following-
described wells in Township 31 North, Range ‘17 West, NMEM, San
Juan County, New Mexico:

Navajo "F" Well No. 1, Unit
Navajo "F" Well No. 3, Unit
Navajo "F" Well No. 8, Unit
Navajo "F" Well No. 9, Unit
Navaio "F" Well No. 11, Unit
Navajo "F* Well No. 14, Unit
Navajo "F" Well No. 15, Unit
Navajo "F" Well No., 17, Unit
Navajo "F" Well No. 18, Unit

Section 4
Section 4
Section 10
Section 10
Section 10
Section 10
Section 9
Section 10
Section 10
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Navajo "F" Well No. 21, Unit D, Section 10

Navajo "F" Well No. 22. Unit K, Section 9
Navajo "F" Well No. 23, Unit B, Section 9
Navajo "F" Well No. 24, Unit P, Section 4
Navajo "F" Well No., 25, Unit N, Section 4
Navajo "F" Well No. 27, Unit J, Section 4
Navajo “"F" Well No. 28, Unit F, Section 4
Navajo "F" Well No. 31, Unit N, Section 3
Navajo "F" Well No. 32, Unit L, Section 3
Navajo "F" Well No. 33, Unit D, Section 9
Navajo "F" Well No. 34, Unit F, Section 9
Navajo "F" Well No., 36, Unit A, Section 10
Navajo "F" Well No. 38, Unit H, Section 4
Navajo "F" Well No. 40, Unit P, Section 9
Navajo "F" Well No. 43, Unit O, Section 3

Navajo "F" Well No. 44, Unit O, Section 10
Navajo "G" Well No. 3, Unit K, Section 11
Navajoc "G" Well No. 4, Unit M, Section 11
Mavajo "G" Well No. 5, Unit O, Section 11
Navajo "G" Well No. 6, Unit E, Section 11

(2) That Special Rules and Regulations governing the ope:
tion of the Horseshoe-Gallup Pressure Maintenance Project No. 2,
San Juan County, New Mexico, be and the same are hereby promulga-
ted as follows, effective September 1, 1960:

SPECIAL RULES AND REGULATIONS
FOR THE HORSESHOE-GALLUP PRESSURE
MAINTENANCE PROJECT NO, 2

RULE 1. ‘The project area of the Horseshoe—Gallﬁp Pressure
Maintenance Project No. 2, hereinafter referred to as the Project,
shall comprise that area described as follows:

TOWNSHIP 31 NORTH, RANGE 17 WEST, NMPM
Section 3: SW/4 SE/4, S/2 5W/4 and NW/4 SW/4
Section 4: N/2 NW/4, S8/2 N/2 and s/2
Section 9: N/2 N/2, SE/4 NW/4, S/2 NE/4,

, N/2 SE/4 and SE/4 SE/4
Section 10: N/2, N/2 S/2, SW/4 SW/4 and SW/4 SE/4
Section 11l: SW/4 NW/4, SW/4 and SW/4 SE/4

RUILE 2. The allowable for the Project shall be the sum
of the allowables of the several wells within the project area,
including those wells which are shut-in, curtailed, or used as
injection wells. Allowables for all wells shall be determined
in a manner hereinafter prescribed.

RULE 3. Allowables ¥or injection wells may be transferred
to producing wells within the project area, as may the allowables
for producing wells which, in the interest of more efficient
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operation of the Project, are shut-in or curtalled because of

high gas-oil ratio or are shut-in for any of the following reasons:
pressure regulation, control of pattern or sweep efficiencies, or
to observe changes in pressures or changes in characteristics of
reservoir liquids or progress of sweep.

RULE 4. The allowable assigned to any well which is shut-in
or which is curtailed in accordance with the provisions of Rule 3,
which allowable is to be transferred to any well or wells in the
project area for production, shall in no event be grcater than its
ability to produce during the test prescribed by Rule 6, below; or
greater than the current top unit allowable for the pool during
the month of transfer, whichever is less.

RULE 5. The allowable assigned to any i1injection well on a
40-acre proration unit shall be top unit allowakle for the Horse-
shee~-Gallup 0il Pool.

RCILE 6. The allowable assigned to any well which is shut-in
or curtailed in accordance with Rule 3, shall be determined by a
24-hour test at a stabilized rate of production, which shall be
the final 24-hour period of a 72-hour test throughout which the
well should be produced in the same manner and at a constant rate.
The daily tolerance limitation set forth in Commission Rule
502 I (a) and the limiting gas-o0il ratio (2,000 to 1) for the
Horseshoe~Gallup 0il Pool shall be waived during such tests. The
project operator shall notify all operators offsetting the well,
as well as the Commission, of the exact time such tests are to be
conducted. Tests may be witnessed by representatives of the off-
setting operators and the Commission, if they so desire.

RULE 7. The allowable assigned to each producing well in
the Project shall be equal to the well's ability to produce or to
top unit allowable for the Horseshoe-Gallup 0Oil Pool, whichever
is less, provided that any preducing well in the project area
which directly or diagonally offsets a well outside the project
area producing from the same common scurce of supply shall not
produce in excess of top unit allowable for the pool until such
time as the well receives a substantial response to water injec-
ticn., When such a response has occurred, the well shall be
permitted to produce up to two times top unit allowable for the
Pool. Production of such wel.l at a higher rate shall be author-

- ized only after notice and hearing. Each producing well shall

be subject to the limiting gas-o0il ratio (2,000 to 1) for the
Horseshoe~Gallup 01l Pool, except that any well or wells within
the project area producing with a gas-oil ratio in excess of
2,000 cubic feet of gas per barrel of o0il may be produced on a
"'net" gas-o0il ratio basis, which net gas-oil ratic shall be
determined by applying credit for daily average gas injected,
if any, into the Horseshoe-Gallup 0il Pool within the project
area to such high gas-oil ratio well. The daily adjusted
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oil allowable for any well receiving gas injection credit shall
be determined in accordance with the following formula:

A

adj = TUA X Fa x 2,000
P - I
g9 g
PO‘
where:
Aadj = the well's daily adjusted allowable
TUA = top unit allowable for the pool
Fa = +the well's acreage factor
P = average daily volume of gas produced by the
g well during the preceding month, cubic feet
I = {he well's allocated share of the daily
g average gas injected during the preceding
month, cubic feet »
Po = average daiiy volume of oil produced by the

well during the preceding month, barrels

In no event shall the amount of injected gas being credited
to a well be such as to cause the net gas-oil ratio, Pg ~ Ig, to

P
o

be less than 2,000 cubic feet of gas per barrel of oil produced.

RULE 8. Credit for daily average net water injected into
the Horseshoe-Gallup 0Oil Pool through any injection well lccated
within the project area may be converted to its gas equivalent
and applied to any well producing with a2 gas-oil ratio in excess
of two thousand cubic feet of gas per barrel of oil. Total credit
for net water injected in the project area shall be the gas equiva-
lent volume of the daily average net water injected during a one-~

month period. The daily average gas equivalent cf net water
injected shall be computed in accordance with the following formula:s

= _ . o

Eg = (Vﬁ inj Vi prod) X 5.61 x P x 5207 x 1

15.025 T z

where:

E = Average daily gas equivalent of net water

g injected, cubic feet
A . = Average daily volume of water injected,
W inj barrels
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VQ g - Average daily volume of water produced,

pro barrels

5.6] = Cubic foot equivalent of one barrel of water

Py = Average reservcir pressure at mid-point of the
pay-zones of Horseshoe-Gallup 0il Pool in
project area, psig + 12.01, as determined from
most recent survey

15,025 = Pressure base, psi

520° = Temperature base of 60°F expressed
as absolute temperature

T = Reservoir temperature of 87°F expressed

. as absolute temperature (547°R)

2 = Compressibility factor from analysis of
Horseshoe-Gallup gas at average reservoir
pressure, Pa’ interpoclated from compressi-
bility tabulation below:

Regservoir ' Reservoir Reservoir‘

Pressure Z Pressure Z . Pressure Z

50 .9725 300 .8325 500 .6560
100 .9465 350 .8030 600 .6135
150 .8215 4380 .7710 650 .5655
200 .8885 450 .7220 700 .5220

250 .8600 500 .6900 750 .4630
. 800 -3935

RULE 9. Each month the project operator shall, within three
days after the normal unit allowable for Northwest New Mexico has
been established, submit to the Commission a Pressure Maintenance
Froject Operator's Report, on a form prescribed by the Commission,
outlining thereon the data required, and requesting allowakles
for each of the several wells in the Project as well as the total
Project allowable. The aforesaid Pressure Maintenance Project

‘Operator ‘s Report shall be filed in lieu of Form C~120 for the

Project.

RULE 10. The Commission shall, upon review of the report an
after any adjustments deemed necessary, calculate the allowable fo
each well in the Project for the next succeeding month in accord-
ance with these rules. The sum of the allowables so calculated
shall be assigned to the Project and may be produced from the wells
in the Project in any proportion except that no well in the Project
which directly or diagonally offsets a well outside the Project
producing from the same common source of supply shall produce in
excess of two times top unit allowable for the Pool,

La g1
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RULE 11. The conversion of producing wells to injection, the
drilling of additional wells for injection, and expansion of the
project area shall e accomplished only after approval of the same
by the Secretary-Director of the Comnmission. To obtain such
approval, the Project operator shall file proper application with
the Commission, which application, if it seeks authorization to
convert additional welis to injection or to drill additional
injection wells shall include the following:

(1) A plat showing the location of proposed injection
well, all wells within the project area, and offset operators,
locating wells which offset the project area.

{2) A schematic drawing of the proposed injection well
whichi fully describes the casing, tubing, perforated interval,
and depth showing that the injection of gas or water will be
confined to the Gallup formation.

(3) A letter stating that all offset operators to the
proposed injection well have been furnished a complete copy of
the application and the date of notification.

The Secretary-Director may approve the proposed injection
well if, within 20 days after receiving the application, no
objection to the proposal is received. The Secretary-Director
may grant immediate approval, provided waivers of objection are
received from all offset operators.

Expansion of the project area may be approved by the Secretary-
Director of the Commission administratively when good cause is shown
therefor.

: DONE at Santa Fe, New Mexico, on the day and year herein-
above designated, o

STATE OF NEW MEXICO :
OXL CONSERVATION COMMISSION

JOIIN BURROUGHS, Chairman

MURRAY E, MORGAN, Kember

SEAL

A, L, PORTER, Jr,, Member & Sccrotury
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PROPOSED WATER INJECTION METHOD

SN Humble 011 & Refining Compery Pressure Maintenance Project
Many Rocks Field, Section 1, 2 and 12-TIIN-RITW
San Juan County, New Mexioco

e Waler Injection

A1l deptha end msasuremsnts
cased on Humble Navajo 0-16

Well.

Note:

5310' OL Elevation

T OD Surface Casing

b 33

-
’ | le— 2 7/8 0D 6.5F 3-55
Producticon Casing

71—~ 800" Cement Top
" (Calculated)

1231t
(allup Perforations
1211 (2 Holes/Foot)

1290 PBTD

1303 TD




EXHIBIT NUMBER

WELL STATUS - FRODUCTION DATA
HUMBLE OIL & REFINING COMPANY
MANY ROCKS FIELD, SAN JUAN COUNTY, NEW MEXICO

Cumulative

Initial Potential Production~June, 1963 01l Prod. to July-1963

Cormpletion  Barrels GCR Barrels GOR 7/1/63 Allowable Waterflood
Date 0il/Day Cu.Ft./Bbl. 0il/Day Cu.Ft./Bbl Bbls Bbls/Day Well-Status

5-7-63 313 266 57 438 3820 70 Prod,
5-11-63 217 266 (est) 57 506 3750 70 Prod.
5-14-63 372 266 (est) 57 267 3400 70 Prod.
5-19-63 208 350 (est) 57 96 3027 . 70 Prod,
5=23-63 203 360 (est) 69 157 2835 70 Prod,
6-10-63 10 2762 9 7286 266 10 Prod.
6~10-63 Shut-in (2) - - 0 Prod,
6-16-63 95 360 (est) 39 430 1171 70 Prod,
6~-23-63 170 360 (est) 21 558 622 ' 70 Prod.(3)
7-8-63 219 360 (est) - - - 70 Inj.
7-16-63 38 360 (est) - - - 38 -~ Prod.(3)

Testing for Completion Inj.

Testing for Completion Prod,

Testing for Completion Inj.

TOTALS: 18,891 608
(1) Survey

(2} load oil not recovered. Tested 1 BOD
6~10-63 and temporarily shut-inm,

(3) Probable ceaversion to injection for
lease line compensation.

EXHIBIT NUMBER 1</’




Lease & Well

Humble Navajo Tribe of

G-7

G-8

G-9

G~10
G-11
G-12
G-13
G-14
G-15
G-16
G-17
c-18
G-19
G-29

Total
Depth

(Ft)

1300
1268
1260
1282
1340
1345
1190
1324
1350
1303
1305
1275
1330
1213

Production Casing

Size

(In)

Indians

1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
7/8
1/2
7/8
1/2
1/2

EPrrPobENFEREAREEREERER

Depth
mmn_wnw‘

1299
1268
1260
1282
1340
1345
1190
1324
1350
1303
1305
1275
1330
1213

EXHIBIT NUMBER

et ——

WELL STATUS - PRODUCTION DATA
HUMBLE OIL & REFINING COMPANY
MANY ROCKS FIELD, SAN JUAN COUNTY, NEW MEXICO

EXHIBIT NUMBER

Cunmulative
Est. Top Initial Potential Production-June, 1963 0il Prod. to July-1963

Cement Perforated Completion Barrels GCR Barrels GOR 7/1/63 Allowable Waterflood
(Ft) Intexval(Ft) Date 0il/Day Cu.Ft,/Bbl. Oil/Day Cu.Ft./Bbl Bbls Bbls/Day  Well-Statu:
753 1246 - 60 5-7~63 313 266 57 438 3820 70 Prod,
726 1211 - 23 5-11-63 217 266 (est) 57 506 3750 70 Prod,
830 (1) 1200 - 17 5-14-63 372 266 (est) 57 267 3400 70 Prod.
789 1234 - 50 5-19-63 208 350 (est) 57 96 3027 . 70 Prod.
798 1288 - 1300 5=23«863 203 360 (est) 69 197 2835 70 Prod.
803 1298 - 1308 6-10-63 10 2762 9 7286 266 10 Prod.
648 1134 - 44 6-10-63 Shut-in (2) - - 0 Prod,
103 1271 - 80 6-16-63 95 360 (est) 39 430 1171 70 Prod.,
129 1294 - 1306 6-23-63 170 360 (est) 21 558 622 70 Prod.(3)
668 1231 - 41 7-8-63 219 360 (est) - - - 70 Inj.
636 1245 - 5 7-16-63 38 360 (est) ~ - - 38 Prcd.(3)
640 1213 -~ 20 Testing for Completion Inj.
661 1284 - 91 Testing for Completion Prod.
543 1132 - 59 Testing for Completion Inj.

TOTALS: 18,891 608

(1) Survey

(2) Load oil not recovered, Tested 1 BOD

6-10-63 and temporarily shut-in,
(3) Probable conversion to injection for

lease line compensation.
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BEFORE THE OIL CONSERVATION COMMISSION

OF THE STATE OF NEW MEXICO

APPLICATION OF HUMBLE OIL & REFINING CQYPANY
FOR AN ORDER AUTHORIZING THE INJECTION OF
WATER FOR PRESSURE MAINTENANCE AND SECONDARY
RECOVERY PURPOSES INTO THE GALLUP (TOCITO)
SANDSTONE FCRMATION UNDERLYING APPLICANT'S
NAVAJO "G" LEASE, SECTIONS 1, 2, 11 AND 12,
TOANSHIP 31 NORTH, RANGE 17 WEST, SAN JUAN
COUNTY, NEW MEXICO AND FOR PROMULGATION OF
SPECTAL RULES GOVERNING THE OPERATION OF
SAID PROJECT

N P et e S S e o Nt
=
1~
O
.
Iy

TO: THE HONORABLE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO AND THE
SECRETARY~DIRECTOR THEREQF

NOW COMES Humble Oil & Refining Compary, s Delaware corporation
authorized to do business in the State of New Mexico,'as owner and opera-
tor of that certain oil anq gas lease commonly called Applicant's Navajo
"G" Lease, executed by the Navajo Tribe of Indians, as lessor, which said

lease covers Sections 1; 2, 11 end 1 Tibed dbove, and hereby makes

o
b
)
)
,l

application to the New Mexico Oil Conservation Commission for an order au-
thorizing the injection of water for pressure mailntenance and secondary
recovery purposes into the Gallup (Tocito) Sandstone formation underlying
the said Navajo "G" Lease, pursuant to Rule 7Ol of this Commission, and
for promulgation of special rules governing the oﬁeration of said project.

In support of this application, Applicant respectfully shows:

I.
There is attachzd hereto, made a part hereof, and for purposes
of identification marked Exhibit "A," a plat showing the said Xovajo "G"
lease of Applicant, the location of all wells drilled thereon and all wells
drilled within a radius of two (2) miles from the proposed injection wells
hereinafter identified. All wells shown on said Exhibit "A" and located

in Sections 6, 7, 8, 17 and 18, Township 31 North, Range 16 West and all
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wells shown on said Exhibit "A" located in Sections 1, 2 and 12, Township
31 North, Range 17 West, and 2ll wells shown on said Exhibit "A" located
in Sections 27, 34 and 35, Township 32 North, Range 17 West are producing
from the Gallup (Tocito) Sandstone formation which is & member of the
Mancos foraation of Cretaccous age. Said Exhibit "A" also shows the loca-
tion of the proposed injection wells for which authorization is requested
herein and the ownership of the respective leasehold interests within a
N radius of two (2) miles from all of said proposed injection wells.
1I.

There is outlined in red on Exhibit "A" attached hereto, the
proposed project area which is & part of the lands embraced in the Navejo
"G" lease identified above, and which includes the following described
lands, to-wit:

Township 31 North, Range 17 West, N.M.P.M.

Section 1: All .
Section 2: E%— and NWi-
Section 1l: NLNEL end SEINELR
Section 12: NWi and EX -

ITT.

There is also attdched hereto, made a part hereof, and for pur-
poses of identification marked Exhibit "B," a schedule listing all proposed
injection wells drilled to this date upon Applicant's Navajo "G" lease within
the propesed project area, and vhich shows the total depth of each well, the
size of producticn cesing in esch well. the depth 1o which the casing in
each well hes been set, the estimated top of the cement used in setting the ’
casing in each well, the perforated interval in each well and the comple-
tiox; dute of each well., Promptly after all of the other proposed water in-
Jection wells are drilled by Applicant, Applicant will submit a supplement
to said Exhibit "B" showing the same information with regard t< said pro-
posed water injection wells hereafter drilled by Applicant.

IV,

At the time of filing this.applica.tion the only proposed injection
well which has been drilled by Applicant is the Navajo "G" Well No. 16, lo-
cated approximately 1,980 feet south of the Nortk line and 1,980 feet east

\
of the West line of Section 1, Township 31 North, Range 17 West. There is : 1
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attached hereto, made & part hereof, and for purposes of identification
marked Exhibit "C," an electric survey run in said well. In addition,
Applicant proposes to drill wells at the following locationsl and, if per-
mission is granted as herein requested, to operate said wellis as water

injection wells:

Towvnship 31 North, Range 17 West, N.M.P.M.

Section 1: Nw%sw%, NwisE}, sEiswi
Section 2: SE;{NE,—{
/ Section 12: NW{NE;;
Promptly after those proposed water injection wells have bzen driiled and
electric surveys run, Applicant will file with this Commission electric
surveys run by Applicant in those wells.
V.

Applicant proposes to injec_t water in the proposed water injec-
tion wells into the Gallup (Tocito) Sandstone producing formation which
is encountered beneath the project area at. depths from 1,175 feet to 1,275
feet beneath the surface, such v)ater 1o be injected at rates ranging from
90 barrels to 300 barrels per day per well.

) vI.

Applicant proposes to obtain the water for such injection from
Applicant's water source well which produces water from the Morrison for-
mation and which is located in Section 10, Township 31 North, Ramge 17 West,
San Juan County, New Mexico. Said well has béen heretofore drilled by Ap-~
plicant and is presently furnishing water for injection into ithe injecticn
wells in Applicant's pressure maintenance project in the Horseshoe-Gallup
Pool, which said pressure maintenance projJect was authorized by Order No.
R-1745 in Case No. 2024 before this Commission. ‘fne produciug capacity of

~ that well has been tested and is sutficient to produce water in quantities

, o . ' Horseshoe~-Gallup Pool and the pressure maintenance project for which au-
thorization is requestéd herein, Tae New Mexico State Engineer has issued
a permit aﬁthorizing Appiicant to obtain water for injection from such
- 3 - 1‘
‘ |

sufficient for both Applicant's pressure maintensnce projects in the




source, and Applicant has furnished said engineer an analysis of the water
obtained from such source.
VII.

Applicent is ithe sole owner of the said Navajo "G" lease iden-
tified herein and the Navajo Tribe of Indiasns is the sole royalty owner
under said lease. Therefore, no unit agreecment and no unit operating
agreement will be needed in order to institute the pressure maintenance
project for which authority is requested herein. Applicant is presently
negotiating cooperative lease line pressure maintenence agreements by and
between Applicant and the operators of leases to the northwest of Sec-
tions 1, 2 and 12 described above and by and.between Applicant and the
operators of oil and gas leases to the southeast of sald sections. Ap-
plicant and all said operators propose to institute pressure maintenance
operations on & cooperati#e basis with each operator continuing to operate
its own lesses.

VIII.

Applicent believes and asserts that it will be in the interest
of conservation and the preYention of waste to inaugurate & water injec-
tion program for.pressure maintenance and secondary recovery purposes as
soon as possible by the injection of waiter into the injection wells for
which authority is requested hexrein, and that said project is in the in-
terest of obtaining the greatest ultimate recovery of oil and gas from
said Gellup (Tocito) Sandstone formation. Applicant, therefore, respect-

fully requests that its proposed pressure maintenance progrem e sppioved,

()

that the area hereinabove described be designated as the project area,
that an allowable formula be fixed therefor, and in connection therewith,
Applicant recommends the adoption of special field rules governing said
project as follows:

(A) The completion and operation of the proposed water
injection wells listed in paragraph III hereof be
approved and Applicant be authorized to institute
the pressure maintenance project proposed herein.

(B) That the allowsble for the project area be the sum
of the sllowables of the several wells completed
within the proJject area including those wells which
maey be shut in curtailed, or used as injection wells.
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(D)

(E)

(F)

()

N
I
Al

(1)

(3)

That allowables for inJjection wells be transferred
to producing wells within the project srea as well
as mllowables for producing wells which, in the in-
terest of more efficient operation of the project,
are shut in or curtailcd because of high gas-oil
ratio or are shut in for any of the following rea-
sons: pressure regulations, control of pattern or
svWweep efficiencies, or to observe changes in pres-
sures or changes in characteristics of reservoir °
liquids or progress of sweep.

That the allowable assigned to any well which is
shut in or which may be curtailed in accordance
with the applicable special rules, and which al-
lowable is to be transferred to any well or wells
in the project area for production, shall in no
event be greater than its ability to produce dur-~
ing the test period prescribed by the special rules,
or greater than the top unit allowable for the pool
during the moath of transfer, whicheveris less.

That the allowable assigned to any injection well
on a L0-acre proration unit shall be the top unit
allowable for the pool.

That the ability to produce of eny well which is
shut in or curtailed in accordance with the special
rules shall be determined by a 2L-hour test at a
stabilized rate of production, which shall be the
final 2b4-hour period of a 72-hour test throughout
which the well shouid be produced in the same man-
ner and at the constan* rate. Tahe daily tolerauce
limitation set forth in Commission Rule 502 I(a)
end any limiting gas-o0il ratic for the pool shall
be waived during such tests. The project operator
shall notify all operators offsetting the well,

as well as the Commission, of the exact time such
tests are to be conducted. Tests may be witnessed

That the top allowable assigned to each producing
well in the project shall be equal tc the well's
ability to produce br to the top unit allowabl: of
the pool, whichever is less.

That the project operatcr submit cach month, within
a reasonable time after the normal unit z2llowable
for northwest New Mexico has been established, to
the Commission, a pressure maintenance project
operator's report on a form prescribed by the
Commission, reguesting allowables for each of the
several welis ir the project aree as well as the
total project zlliowable.

That the Commission calculate the allowable for
each well in the project area, and that the sum
of the allowables sO calculated be assigned to
the project so that the same may be produced from
any well or wells in the project in any propor-
tion.

That provision be made for the administrative ap-
proval by the Comnission of the conversion of addi-
tional producing wells to injection wells, and the



drilling of additional producing and injection
wells, and the expansion of the project area
unéer such reasonable conditions as may be pre-
scribed by this Commissicn.
WHEREFQRE, Applicant requests that this application be set down

for hearing before an examiner after due notice as required by law and the

rules and regulations of this Commission.

Respectfully submitted,

OIL & REFINING COMPANY

L% ZS//LM~—;QLU

Denver Area Attorney I/A
HERVEY, DOW & HINKLE
B’yﬁrw AA uQ 0 B iz
{7 Roswell Yew Mexico
ttorneys for Applicant l’

~
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This Is & €ast messege

unless its deferved chae-
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W. P, MARSHALL, Pausioent
‘The hling cime shown {3 the date Ineon domestic telegrams is LOCAL TIME at point of origin. Time of receipt is LOCAL TIME st point of ofdeshnmon

1 I
- ON THE SE STIDE OF THE PROJECT AREA T0 A MAXTMUM OF THE ‘
PREVATLTING ALLOWABLE FOR PRIMARY PRODUCERSe THITS 1
| PROVISTON TO BE TN EFFECT UNTIL JANUARY T, 1964 OR UNTILL,
THE OFFSET OPERATORS TO THE SE HAVE THITTATED A PRESSURE
 MAINTENANCE PROJECT WHICHEVER TS SOONER TTDEWATER OI[L:
COMPANY BELIEVES THIS PROVIESTON 1S FAIR AND REASONABLE
AND S TN THE TNTEREST OF PROTECTTON OF CORRELAITVE
'RIGHIS AND THE PREVEWTTON OF WASTE OF NATURAL RESOURCESe
TYDEWATER OL COMPARY HAS NEGOTATED WETH HUMBLE AND
OTHER OPERATORS TN TATS FIELD FOR THE éSiEéLISHMEMT OF

A FTELD W'[BE UNET FOR PRESSURE MATNTENANCEe HUMBLE

" A e gy 3
DESIRES TO OPERATE A UNLT CONSTSTING SOLEY OF ITS OWN

THE COM?AN! WILL APPRECIATE SUGGESTIONS FROM [TS PATRONS CONCERNING ITS SERVICE
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LEASESs BECAUSE OF THES IT IS NECESSARY THAT THE
OPERATORS TO THE SE OF HUMBLES LEASES FARM A UNIT FOR
THE PURPOSE OF PRESSURE MAJNTENANCE, BECAuSE OF THE
:DEVEE@PMENT STAGE AND DIVERSIFIED OWNERSHTP WE HAVL NOT
'BEEN ABLE 10 DEVELOP OUR PLANS AS QuthLY AS HUMBLE.

' SHOULD WE NOT COMPLETE OUR PLANS FOR A PRESSURE
'MATNTENANCE UNTET BY JANUARY 1o 1964 WE REQUEST THE
OPPORTUNITY TO COME TO THE COMMISSION FOR THE EXTENSTON
OF TIME AND SUCH OTHER REASONABLE RELIEF AS MIGHT BE
NECESSARYe WE THEREFORE REQUEST THAT THE COMMLSSTON

 KEEP THTS MATTER OPEN ON THE DOCKETT FOR TH!S PURPOSE.
: RESPECTFULLY=
— '[[IDEWATER 6TL CO R H CGE"‘

QM ITS PATRONS CONCERN!NG ITS SERVICE.




. DOVERNDR
: JACK M. CAMPBELL
: CHAIRMAN

Stats of Netn Mexico

LAND DOMMIBBIONER STATE BELDBWST
T B GHIRRT WAk R ) A L. FORTER, JA
MEMBER SEGREYARY - DIREDTOR
A 0. IOGX 871
SANTA FE

August 7, 1963

Mx. Howard Bratton
Hervey, Dow & Hinkle Ra: Case No. 2865

Attorneys at Law
Post Office Box 10 Order Wo. R-2341

Roswell, New Mexico Applicants

Humble Oil

Dear Bin

nclosed herewith ars two copies of the above-referenced
Commission order recently entered in the subject case. _

Very truly yours,

Al R, |,

‘ A. L. PORTER. Jr.

- o de oo

_on 4 P
DOCI AL F-MALB LU

iz/
Carbon ocopy of order also sent to:
Bowbs OCC x

Artesia OCC_____
Astec OCC x
OTEIR Mr. John D. Knodell, Jr.

Mr. Frank Irby
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IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR
THE PURPOSE OF COMSIDERING:

CASE No. 2865

APPLICATION OF BUMBLE OIL & REFINING
COMPANY FOR 2 PRESSURE MAINTENANCE
FROJECT, SAN JUAN COUNTY, NEW MEXICO.

ER _OF THE CO SION
TEE C S5 3

This cauce cawe on for hearing at 9 o'clock a.m. on
July 24; 1983, at santa Fe, Hew MHexico, before Daniel 8. Rutter,
Examiner duly appointed by the 0il Conservation Commission of Mew
Mexico, here’nafter referred to as the Commission,” in accordance
with Rule 1214 of the Commisaion Rules and Regulations.

MW, on this  7th day of Awugust, 1963, the Commission,
a quorum being present, having considered the application, the
evidence adduced, and the recommendations of the Examiner,
Daniel 5. Rutter, and being fully advised in the premises,

(1) That due public notice having been given a:c regquired by
law, the Commission has jurisdiction of this cause and the subject
matter thereof.

(2) That the applicant, Bumble 0Oil & Refining Company,
seeks authority to institute a pressurxre maintenance project in
the Many Rocks-Gallup Cil Pool, San Juan County, New Mexico, by
the injection of water into the Gallup formation initially
through nine wells Zocated or to be located within the proposed
project area comprising the following-described acreage:

31 MO R 17 WEST M
Section 1l: W/2, SE/4, and SW/4 HE/4
Saction 2: KB/4 and NE/4 SE/4
2ection 12: MNB/4 and NE/4 MW/4

(3) That the applicant seeks the promulgation of special
rules and regulatioms governing the proposed project similar to
the special rules aad regulations governing the Horseshoe-Gallup
Pressurs Maintenance Project No. 2 promulgated by Order Ro. R-17485.
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CASE Bo. 2865
Order No. R-2541

(4) That the applicant proposes that the special rules and
ragulations provide that any producing well in the project area
which directly or diagomnally offsets any well outside the project
area producing from the same common source of supply shall not
produce in excess of top unit allowable for the pocl until
Januarxy 1, 1964, or until the operatoxs of such offset well
outside the project area have instituted a pressure maintenance
project in the area of such well, whichever shall first occur.

{5) That the proposed pressure mzintenanca project iz in
the interest of comservaticn and should result in greater ultimate
recovery of oil, thereby preventing waste.

(6) That the proposed special rules and regulations should
be adopted in ordar to prevent waste and protect correlative rig

p ¢ ORE O 3

{1) That the applicant, Humble Oil & Refining Company, is
hereby authorized to institute a2 pressure maintenance project
designated the Many Rocks-Gallup Preszure Maintenance Project
¥o. 1 in the Many Rocks~Gallup Oil Pool, San Juam County, New
Maxico, by the injection of water into the Gallup formation
through nine injection wells located or tc be located in Units
F, J, L, and N of Section 1, Unit B of Section 2, and Unit B of
Section 12, Township 31 M¥oxrth, Range 17 West, NMPM, S$.n Juan
County, New Mexico, with one injection well located on each of
the above-described wnits.

() That special rules and regulations governing the Many
RoCRs—~Gallup FPressure Maintenance Project No. 1, San Juan COunty,
New Mexico, are hersby promulgated as follows:s

SPECIAL RULES ANMD REGULATIONS
POR THE
MANY ROCKS-GALLUP PRESSURE MATWTRNMAMCE BROISCT 30,

ROLE 1. The project area of the Many Rocks-~Gallup Prassure
Maintenance Project No. 1, hereinafter referred to as the Project,
shall comprise the following-described area:

Section 2: n/4 and m:/4 SE/4
Section 123 NE/4 and ME/4 NvW/4

ROULE 2. The allowable for the Project shall be the sum
of the allowables of the several wells within the project area,
ircluding thoge wells which arc shut~-in, curtailed, or used as
injection wells. Allowables for all wells shall be determined
in a manner hereinafter prescribad.
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RULE 3. Allowables for injection wells may bae transferred
to producing wells within the project arxrca, as may the allowables
for producing wells which, in the intereat of more efficient oper-
ation of tke Project, ars shut-in or curtailed baecause of high
gas-oil ratio, pressure regulation, control of pattern or sweep
efficiencies, or to aobserve changes in pressures or changes in
charactaristics of reservolr liquids or progress of sweep.

4. The allowable assigned to any well which is shut-in
or which is curtailed in accordance with the provisions of Rule 3,
which allowable is to be transferred to any weil or wells in the
project area for production, shall in no event be greater tham i
ability to produce during the taest prescribed by Rule 6, below, ;-%
greatar than the current top unit allowable for the pool during
the month of transfex, whichever is less.

RULE 5. The allowable assigned to any injection well on a
40-acre proxration unit shall be top unit allowable for the pool.

6. The allowable assigned to any well which is shut-in
or curtailed in accordance with Rule 3 ghall be determined by a
24~-hour teat at a stabilized rate of prcduction which shall be theq
£inal 24~hour period of a 72~hour taest throughout which the well
should be produced in the same mammer and at a constant rate.
The daily tolerance limitation set forth in Rule 502 X (&) of the
General Rules and Regulations and any limiting gas-olil ratio for
the pool shall be waived during such testa. The project operator
shall notify the Comeission and all offset operators in writing
of the exact time and date such tests are to be conducted. 7The
Commission and represontativas of the offset opurators may
witness the tests.

RMUIEX 7. The allowable assigned to each producing well in
the Fruject shall he acual to the wall'’s ability to produce or to
top unit allowable for the pool, whichaever is iess; provided. how-
ever, that any producing well in the project area which directly
or diagonally offsets a well cutside the project area producing
from the s3xe common source of supply shall not produce in excess
of top unit allowable for the pool until Januvary 1, 1964, or until
the operxrators of such offget wel! outside the project area have
institutud a pressure maintenance preoject in the area of such well
whichevex shall first occur. Each producing well shall be subject]
to the limiting gas~-oil ratio (2,000 to 1) for the pool, axcept
that any well or wells within the project area producing with a
gaz=-0il ratio in excess of 2,000 cubic feet of gas per barrxel of
oil may be produced on a "net” gas—-cil ratioa basis, which nst
gas~oil ratio shall be deterwmined by applying credit for daily
nverage gas injected, if any, into the pool within the project
area teo such high gas-~oil ratio well. The daily adjusted oil
allowable for any well receiving gas injection credit shall be

-
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determined in accordance with the following formmlas

Aldj = TUA X l“ x 2,000
Pg - Ig
29

wherss
Aadj = the well's daily adjusted allowable
TUA = top unit allowable for the pool
| = the well's acreage factox

L = average daily volume of gas produced by ’Lne
well during preveding month, cubic Jeet

I = the well's allocated share of the dally
average gas injected during the preceding
month, cubic feet

Py = average daily volume of oil pxoduced by the
well &uring the preceding month, barrels

In no event shall the amount of injected gas being cradited

to a well be such as to cause the net gas-cil rakio, !g - Ig. to
Po

be less than 2,000 cabic feet of gas per barrel of oil produced.

BUie 8. Greait fox daily avezage new water injected into
the pool through any injection well located within the project
area may be converted to its gas equivalent and applied to any
wall producing with a gas—~oil ratio in excess of two thousand
cubic feet of gas pexr barrel of oil. Total credit for net
water injected in tks project araa shall de the gas equivalent
volums of the daily average met water injected during a one~
momth payicd. The daily avmwoqunm of net wvater
injscted shall be computed ian accordapce with the fonowlag
formulat

-

By ™ (Vygnj - Yyproa) ®5-61x P, x520°x1
15,625 T, z

wheres

l-g* - :mda&&g gag‘ :zuinlm of ntt watex
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V ipl ™ Average daily volume of water injected,
- barxels

Vw prod = Averxage daily volume of water i roduced,
barrels

5.61 = Cubic foot equivalent of one barrel of water

Py = Averaye resarvoir pressure at mid-point of the
pay-zones of the pool in the project area,
patg + 12.01, as determined from moet recent

survey
15.025 = Pressure base, psi

520° = Temperature base of 60°F expreaaed
, as absolute temperature

L = Reservoir temperature of 92°r expressed
as sbsolute temperatuxe (552°n)

Z = Compressibility factor from analysis of
gas from the pool at average resexvoir
pxessure, F,, interpolated from compressi-
bility talmlation below:

Raservoix Resexrvoir Rezervolr

Presgaure Z Pressure A Presaure A
50 . 9725 300 .8328% 500 .6560
100 -9465 350 .8030 6090 .5135
150 .92185 400 .7710 850 .5655
200 8885 450 .7220 700 .5220
250 .8600 500 .6%00 750 4630
800 .3938

. Each month the project operator shall, within t
days after the norral unit allowable for Noxrthwest New Mexico has |
been established, submit to the Commission a Pressure Maintenance
Project Operator's Report, on a form prescribed by the Commission,
oxtlining thereon the data required, and requesting allowables
Zoxr aach of the several wells in the Project as well as the total
Project allowable. The aforesaid Presasure Maintenance Project
Opexator's Report shall be filed in lieu of Form C-120 for the
Pxoject. ,

BMILE 10. The Commission shall, upon review of the report
after any adjustments deemed necessary, calculate the allowable £
aach well in the Project for the next succeeding wmonth in accerd-
ance with these rules. The sum of the allowables so calculated
shall be assigned to the Project and mzy be produced from the wells
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in the Project in any proportion except that no well in the Projec
which directly or diagonally offsets a well outside the pProject
producing from the aame common source of supply shall produce in
excess of top unit allowsble for the pool until January 1, 1964,
2z until the operators of such offset well ocutside the project
area have instituted a2 msssurc 2intanance project in the area
of such well, whichever shall first occur.

RULE 11. The conversion of producing wells to injection, the
drilling of additional wells for injection, and expansion of the
project area shall be accomplished only after approval of the same
by tke Secretary-Director of the Commission. To obtain such
approval, the project operator shall file proper application with
the Cosmmission, which application, if it seeka authorization to
convert additional wells to injection or to drill additional
injection wells shall be filed in accordance with Comeisaion
Rale 701-p and ahall be accompanied by a statement that all off-
set operators to the proposed iniection well have been furnished
a complete copy of the application and the date of notification.

The Secretary-Director may approve the proposed injection
well Af, within 15 days after rxeceiving the application, no
objection to the proposal is received. The Secretary-Director
may grant immediate approval, provided waivers of ocbjection are
received from all offset cperatoxs and from the State EBnginesr.

Expansion of the project area may be approved by the
Secxetary-Director of the Commission administratively when
good cause is shown therefor.

(3) 'That jurudiction of thig cause is ratained for tha
azexy € such furthexi cxders as the Commission may deem necessary.

DONME at Santa Fe, New Mexico, on the day and year herein-
above designated.

STATE OF NEW MBXICO
V0IL CONSERVATION COMMISSION

fpr et

"r\ ZAQ.,\
A

vvx_

R. 8. mmn, Membar

) Rt 7.

A. L. PORTER, Jr. Meber & Sacretary

N 4




No,. 21 63

DOCKET: EXAMINER HEARING - WEDNE DAY - JULY 24, 1963

9:00 A.M, - OIL CONSZRVATION COMMISSION CONFuRENCE ROUM,
STATE LAND OFFICE BUILDING, SANTA FE, New MENICO

The following cases will be heard befcre Baniel S. Nutter, Examiner, or ilvis &. Utz,
&5 alternate examiner:

CASE 2864: Application of Midwest Cil Corporation for a unit agreement. lea County,
New Mexico, é&pplicant, in the above styled cause, seeks approval of the
Custer Mountain Unit Area comprising 11.,323.68 acres of state, Federal
and Fee lands in Township 24 3South, Range 35 last, iLea Courty, New Mexico,

’»/

- ChSE 2865 application of Humble 0il & Refinirg Company for a pressure maintenance
project, San Juan County, New Mexico. dpplicant, in the above-styled
cause, seeks authority to institute a pressure maintenance project in
the Gallup formation underlying its Navajo "G" lease in Sections 1, 2, 11
and 12, Township 31 North, Range 17 West, Sen Juan County. New Mexico.
Initial injection will be through applicant’s Well No. 16 located in
Unit G ¢f said Section 1. Applicant further seeks the promulgation of
special rules governing the operation of said project.

N
CASE 2866: Application of Humble Uil & Refining Compeny for a dual completion, lea

County, New Mexico. Applicant, ia the above-styled cause, secks approval
of the dual completion (combinaticn) of its State "BV' Well No. 1, located
in Unit A of Section 18, Township 18 South. Range 35 East, lLea County,

New Mexico, to preduce oil from the Bone Springs and Devonian formations
through parallel stringsof 2 7/8 inch casing and 4 1/2 inch casing cemented
in 8 common well bore,

CASF_2867: Application of George L. Buckles Company for a waterfloed project, lea
County, New Mexico., Applicant, in the above-styled cause, seeks authority
to institute a waterflood nroject in the Langiie-Mattix Pool by the in-
jection of water into the Queen formaticn through nine wells on its Knight
lease comprising the E/2 SE/4 of Section 21, 4/2 SW/4 of Section 22,
Township 24 South, Range 37 East, Lea County, New Mexico,

CASE 2868: Application of Continental Gil Company for a non-standard oil provation
unit, lLea County, New Mcxico, applicant, in the above-styled cause,
seeks approvai of & 48.9%9-acre non-standard oil proration unit comprising
Lots 2 and 3, Section 31, Township 26 South, Range 32 East, North Mason-
Delaware Pool, Lea County, New Mexico, to be dedicated to its Russeltl
Federal 31 Well No. i1, located in Lot 3 of said Section 31.

\i ,
CASE 2841: Application of Shell Oil Company for an unorthodox location, Lea County,
(Cont'd {rom New Mexico, Applicant, in the above-styled cause, seeks permission to
June 26,1963) drill its Middleton Federal Well No, B-l1 at an unorthodox location 660
feet from the North and West lines of Section 31, Township 19 South,
Range 32 East, Lusk-Morrow Gas Pool, lLea County, Naw Mexico.
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CASE 2850:

CASE 2851:

CASE 2869:

CASE 2870:

(Continued from July 10, 1963 examiner nearing)

Application of Shell Oil Company for & unit agreement, Lea County,
New Mexico. Applicant, in the above-styled cause, seeks approval
of the East Pearl-Queen Unit Area comprising 2440 acres of State
and Fee lands in Township 19 South, Range 35 East. Lea County,

New Mexico,

(Continued from July 10, 1963 examiner hearing and readvertised)

Application of Shell O0il Company for a waterflood project, Lea County,
New Mexico, Applicant, in the above-stvled cause, seeks authority

to institute a8 waterflood project on its East Pearl Queen Unit by

the injection of water into the Queen formation through 31 wells in
Sections 15, 21, 22, 26, 27, 28, 34, and 35, Township 19 South, Range
35 East, Lea County, New Mexico.

Application of Marathon Dil Company for a dual completion, Lea County,
New Mexico, Applicant, in the above-styled cause, seeks approval of
the dual completion (conventional) of its State Warr &/c 3 Well No, 5,
located in Unit H of Section 33, Township 17 South, Range 35 East,

Lea County, New Mexice, to produce from the Vacuum-4bo Reef Pool and
either an undesignated Blinebry or Glorieta pool through parallel
strings of 2 1/16% GD tubing.

Application of J, Gregory Merrion & Associates for compulsory pooling,
io Arriba County, New Mexico, Applicant, in the above-styled cause,
seeks an order force-pooling all mineral irterests in the Basin-Dakota

‘Gas Pool underlying the S/2 of Section 34, Township 25 North, Range 6

West, Rio Arriba County, New Mexico,



REFINING COMPANY
DENVER 1, CCLORADO
CENTRAL REGION S ; R ILAN) BOX 20
DENVER apgq July 1, 1963 oo,
JOMN D. KNOD!LL. R,
Rew Mexi co 011 Consermtion Co:nmission
P. 0, Box 8
ta Fe, Ney Mexdico
Attention Mr, A, L, Porter, Jr,
crete.ry-Director
Gentlemen°
RE: App.u.cation Of Rumble 01 Refining Compa.ny for
"e88ure Main nance Project in Many Rocks 0i1 Flelg
Berewitp Pleage ripg three ( 3) copies of Humbjetg
to instyy; 2 Pressgyre nainte
ship 33

applica.tion for
htenance Project ip Sec

> Range 3 West, San Jum

Pleage bublig

Permiggiopn
81,2 11 and 12,
ty, New Mexd oo Wily u
qQuireg Dotice %
ard at ¢ €xaminer he &€ Which

AMER

EADING




HUMBLE OIL & REFINING COMPANY
D

ENVER 1, COLORADO

CENTRAL REGION DO 0 IR T

DENVER AREA July 19, 1963

JOHN D. XNCDELL, JR.
AREA ATTORNEY

P. Q. BOX 120

New Mexico Oi1l Conservation Commission 0/"'
P. 0. Box 871
Santa Fe, New Mexico

Attention Mr. A. L. Porter, Jr.
Secretary-Director

Gentlemen:

Re: Amendment of Application of Humble Oil &
Refining Company for Approval of a Pressure

Maintenance Wy Rocks Gellup
0il Field «{Case . 2 5")

We have heretofore transmitted to you Humble's application for permission
1o institute a pressure maintenance project in Sections 1, 2, 11 and 12,
Township 31 North, Range 14 West, San Juan County, New Mexico, and that
application has been docketed by you as Case No. 2865. That application
requests spproval to complete and operate six proposed water injection
vells, all described in paragraph III of that spplication. In addition,
that application requests permission to transfer allowebles of injection
wells or wells which are shut in or curtailed to other producing wells
within the rroject area without limitation on oil which may be produced
from wells within the prciezct aica vifseiting wells in the pool operated
by other operators.

Since £iling our application, Humble has drilled and completed in the
project ares asdditional wells which have more accurately defined the
limits of the Many Rocks Gallup Oil Poocl. It now appears that some ol
the wells which Humble initially plamned to use as water injection wells
may not be sultable for use as weter injection wells, and it may be nec-
essary in order to institute and maintain the most efficient pressure
meintenance program for Rumble to modify its pressure maintensnce pro-
gram and/or drill substitute injection wells at locations more suitable
from the standpoint of an efficlent pressure maintenance program. In
addition, Humble has been informed that certain offset operators will
not be able to institute cooperative pressure maintenance progrems on
their offsetting leases immediately, and such operators feel that some
limitation on production from wells offsetting their leases in the pool
should be established for = limited period of time in order to protect
correlative rights.

ﬁumble, therefore, hereby requests permission to amend its application for
approval of its proposed pressure maintenance project in the Many Rocks

A M E R I C A'S L E A D I N G E N E R G Y C O M P A N Y
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Gallup 01 Field, and if such permission is granted, hereby amends said
application in the following respects:

(1) Subpersgraph (C) of peragraph VIII is amended to read as
follows:

(C) Taat allowalles for injection wells be transferred
to producing wells within the project aree as well
as sllowables for producing wells which, in the in-
terest of more efficient operation of the project,
are shut ir or curtaeiled because of high gas-oil
ratioc or are shmt in for any of the following rea-
sons: pressure regulations, control of pattern or
gveep efficiencies, or to observe changes in pres-
sures or changee in characteristics of reservoir
liquids or progress of sweep, provided that any pro-
ducing well in the project area vhich directly or
diagonally offsets aoy well outaide the project
area producing from the same common source of sup-
ply shall not produce in excess of top unit allow-
able for the pool until January 1, 1964, or until
the operators of such offset well outside the

‘ project urea have instituted a pressure maintenance
j project in the area of such well, whichever shall
! first occur.

(2) The following subparagraph (K) is added to said paragraph
VIII:

(K) That provision be made for the administrative ap-
proval by the Commission for drilling, completing
and operating water injection wells in substitution
for amdin lieu of the injection wells for which ap-
proval is regquested herein.

Respectfully submitted,
HUMBLR OIL & REFINING COMPANY

A, Gt
D. Knodell, Jr. | 4
ver Area Attorney K %/

JIXK:ch

cc: See Attached Iist
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Carbon copies to:

w, F. M. Burback

Mobil Oil Company
10737 South Shoemaker Road

Santa Fe Springs, California

Mr. D. Ge m@m
Mobil Oil Company
612 South Flower Street
los Angeles, Cslifornia

Mr. Burns H. Errebo

Mobil Oil Compeny

500 Fetroleum Club Building
Denver, Colorado

Mr. Et F. Motterxr

Cities Service 0il Compsany
P. O. Box 97

Hobbs, New Mexico

Mr. Barton W. Ratliff
Skelly Oil Company

P. 0. Box 1650
Tulsa, Oklshome

Atlantic Refining Compeany
760 Petroleun Club Building

Denver, Colorado

T:Ldeva.ﬁer 011 Compeny
P. 0. Yox 1231
Midland, Texas

Mw. (urtis J. Iittle

2929 Monte Vista Boulevard, NE
Albuquerque, New Mexico




