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BROOKHAVEN OIL COMPANY

FIRST NATIONAL BANK BUILDING

({MAIL) P. O, BOX 644
[\ll’“(]uel‘(_]uc, NC\V l\‘cxico

PHONE 7-8853 TELETYPE AQ-96
June 1, 195Ls

Mre Re Re Spurrier, Secretary

New Mexico 0il and Gas Conservation Commission
State Capitol

Santa Fe, New Mexieo

Dear Mre Spurrier:

In accordance with the Iranscript of Proceedings Case Noe 697,
Regular Hearing May 19, 1954, the undersigned submits the attached
statement requesting that Lowry's application Case 697 be denied,
either with or without continuance of the Case for further testimony
and cross examinatione

It is requested that Order R=349 be rescinded,
Very truly yours,

BROOKHAVEN OIL COMPANY
DACRESA CO=PORATION

TBS sms resident /
C%: Gove Edwin Ls Mechem, Chairman ol =
Mre Ee¢ S. Walker, Member e =
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9 June 1954

Memorandum to W. B. Macey
Subject: Case 697

SOUTH BLANCO TOCITO RESERVOIR DATA:
STRUCTURE:

Lenticular sand reservoir. Occurs as sand lens in Tocito sandstone. Dips approx-
imately 80 feet per mile northeast. Upper portion of sand is fairly porous and
permeable. Lower portion is very tight and is productive only bedause of fracture
sywten,

RESERVOIR DATA:

Permeability: Upper Sand: 121 mds. hor,, 31.6 mds. vert, (‘i"“ ("““1)
Lower Sand: 1,06 mds. hor., .41l mds vert,
Weighted Average Reservoir Permeability: 38 mds, hor. (pﬂ’el on
Apparent K,: 32,12 mds, 7/ 7_::4_:_2_5

Apparent K /Kyt .02 mw. etion)
Porosity: Upper Sand 13.9 % ) ds based
Lower Sand 11.0 % k=109 ™

“n "15/' f“"‘] secdion
Saturation Pressure: 2051 psig ,
Reservoir Pressure, (7-26-51): 2197 psig
Reservoir Pressure, (4-1-54): 1944, psig
Pressure Drop per Thousand Barrels Produced: ,273 psig
Reservoir Temperature: 175 deg, F.
Gas in Solution: 862 cu ft per bbl.
Producing GOR as of 6=~51: 1510 cu ft per bbl,
Producing GOR as of L~54: 1360 cu ft per bbl,
Formation Volume Factof: 1,52
Viscosity of Lagiad Phase: .39 cps, .,
Average Sand Thickness: 11.0 feet. ("e‘/')

PRODUCTION:

Cumulative Oil te 5-l=54: 925,817 bbl,
Cumulative Gas to 5-1-54: 1,480,355 MCF

Production for year 1953: 0il: 404,906 bbl

Gas: 739837 MCF
Water: .1 %

RESERVES:

Total reserves as of discovery: 13,602,220 bbls. (13,054,860 bbls upper sand)
( 547,360 bbls lower sand)

Recovery Factors: Upper Sard: 25.00 %

Lower Samd: 10,00 %
Recoverable Reserves as of date of discovery: 3,330,230 bbls. (I/ primar| "e“)

Remaining Recoverable Reserves as of 5=1-54: 2,404,413 bbls. (1314 bbls per acre)
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DISCUSSION OF STATEMENT BY THOS. B. SCOTT JR.

Page 2 of statement:

1., A study of various pressure maintenance projects employing water as the pres-
suring medium shows many projects injecting 5, 6, or as high as 8 barrels of water
per barrel of oil recovered.

2, Scottt!s statement concerning the decline of pressures in all areas except in the
vicinity of the injection well serves to confirm the effectiveness of the water flood
program in the reservoir,

3. True, well T-13/ topped the Tocito at -168 feet while T-109 called same at -188
feet, However, T-134 is open in the interval -178 feet to =220, while T-109 produces
from open hole below ~190 feet, thereby reducing the net difference to 12 feet rather
than 20 feet as Scott suggests. Even the 20 foot difference should make little
difference in the effects of the water flood program particularly when considering
the irregularities which could be present in the vertical delineation of this sand
lens.

Page 3 of statement:

1, The wall rock of the injection well bore could easily become clogged with
sediment, organiic matter and particularly precipitated salts. It would therefore

be logical to assume that the "injectivity index" of a water injection well would
suffer a gradual reduction as the flood program progresses and that a gradual builde
up in pressure would be noted although the volume of water injected remained constant.

2, T-157 is directly southwest of the injection well, T-134. The South Blanco Tocito
structure dips to the northeast, Therefore, the water is seen to be migrating up~
structure as it should. A water influx pattern in a water flood project such as this
would take the form of a truncated ellipse or lemiscate when viewed from above, Such
ellipse would have the Ma" or long axis rumning directly through the injection well,
with the injeection well located at or near the lower end of the axis, depending on

the dip of the structure. The long axis of the figure would trend directly up-dip.
Assuming this influx pattern to be the case here, T-157 would be the logical well to
water out first since it lies directly up~dip from the injection well and hence direc-
tly on the long axis of an elliptical water influx pattern. A radial influx pattern
such as Mr, Scott assumes to exist could only be obtained if all recovery wells remained
shut in while the water injection program continued,

3. Scott!s contention that the pay thickness increases down dip is apparently based
on a very scanty bit of information, 11,2 feet of pay section were encountered in
well T-85, ,2 feet above the average for the reservoir, 8,2 feet of pay were encount-
ered in well D-83 which is even closer to Scott's property than is T-85, While I
cannot say for certain that the pay section increases in thickness.down dip, I can
say without fear of much contradiction that the permeability in the Tocito seetion
very definitely decreases. Lowry found the Tocito so tight in D-83 that they were
unable to complete a commercial well in the section., The permeability in T-85 is
well below the average at 5.1 mds,

Page /, of statement:

l. Pressure maintenance through gas injection is not too attractive a proposition in
the South Blanco Tocito reservoir due to a high apparent Kg/Ko ratio. This is 3 sit-
uation which has been aggravated since discovery due to the increased ratio of gas to
0oil in the reservoir. The ratio encountered here approximates Jipy=Bamephs at 30 %

or/ saturation, 024
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Another factor to be considered when contemplating gas injection as a means of pres-
sure maintenance in this reservoir is the rapid rise in GOR's during the early life
of the field, These high GOR's were apparently caused by high rates of production

at that time. This rapid increase in GOR's indicates that there will be higher gas
saturation in the vicinity of the producing well bores than in the unproduced segments
of the reservoir. This vakiation in gas saturation throughout the reservoir would
promote gas channelling, thereby reducing the efficiency of a gas injection program,

In a flat dipping structure such as this, it is reasonable to assume that injected gas
would channel directly through to recovery wells, thereby »reventing the maintenance
of uniform pressure conditions,

I realize that the plan to inject water into well T-123 is now abandoned due to the
reluctance of Johnston to join in the pressuring plan, and that Scott's objection to
water injection is necessarily abandoned also gs far as this well is concerned. 1
include the above considerations to call your attention to the situation as it does
exist, and to comment at this time on any program proposing gas injection which may
come up in the future,

2. Well D-83 is a commercial gasser completed in the Dakota. However, the question
involved in deciding the merits of plugging this well back to the Tocito for use as

an injection well is a question of economics and conservation rather than a question

of conservation as such, Economics favor the plugging back of this well to use it as

a water injection well for the purpose of pressure maintenance in the Tocito oil res-
ervoir thereby contributing to the increased ultimate recovery of oil from the Tocito.
This is especially true since Lowry's intention is to recomplete the well in the Dakota
when its usefulness as a water injection well is ended. Should lLowry actually do as
they -rorose in effecting this recompletion, the interests of conservation would be
served providing, of course, the value of the Dakota gas is not lessened in the interim.

3. It would be possible to set a bridging plug in D-83 and employ the well for inj-
ection pur—-oses by recompleting in the Tocito at a depth of approximately ~170 feet.
Well T-85, located approximately 1/2 mile distant, is comnleted at a depth of ~-180
feet, 5 feet below the top of the Tocito., T-109 is completed at -190 feet ro 2 fest
below the top of the Tocito, and is located 1 1/2 miles distant from D-83. These
diferences in elevation, particularly over these distances, should make little or

no difference in the effectiveness of the water flood. Any up~dip force exerted by
the injected water also has a down-dip component which is directly proportional to the
volume of water injected, It looks to me as if T-85 would make a better injection well
than would D-83, The permeability in T-85 is 5.1 mds. against 3.9 mds in D-83, Perm-
eability to water in T-85 is given as ,160 mds while water -ermeability in D-83 runs
only .106 mds. T-85 produces on the order of 17 BOPD so the loss of the well would
make little difference in the overall productién picture.

4, As flor any damage to oil reserves under the NW/4 of section 5 owned by Brookhaven
and Dacresa, such damage is possible providing there are any oil reserves under this
piece of real estate, It is noted that D-83, the nearest Tocito test to the NW/L of
the section could not make a well in the Tocito. Permeability in D-83 is only 3.9
mds and permeability in T-85, another close well, is only 5.1 mds. Tocito porosity
in both D-83 and T-85 was below average being 10.6 and 11.2 & resvcectively., Pay
section in D-83 (Tocito) is but 8.2 feet. Sounds to me as if the lens is lensing

out in the direction of the NW/4 of section 5. Also, as mentioned above, any water
injection vrogram has a component of force in both the up~-dip and down-dip directions.
A down-div flood is not so efficient as is an up-dip flood, and is effective to a
degree directly proportional to the volume of water introduced into the reservoir.
When this fact is considered, it seems quite possible that the reservoir under the NW/4 of



section 5§ could be helped just as easily as it could be harmed, The reservoir has
good vertical permeability, thereby allowing fluids to segregate easily within the
confines of the reservoir,

5. It is within the realm of possibility that, in the later stages of the pressuring
program, oil now under the Lowry properties could wind up under the Johnston prop-
erties. Recommendations to be made at the end of this memorandum will help to counter—
act such migration and serve to protect the correlative rights of those concerned.

Page 5 of statement:

1. Eventually, it may be necessary to employ well T-109 as an injection well and

to drill additional injection wells in the south half of section 4, in section 6 or
32 and in section 31. Drilling of these additional wells would assist in maintaining
a uniform rate of frontal advance upstructure -~ a desirable feature in any water
flood progranm.

2, Based upon my study of the South Blanco Tocito reservoir, I find that the res-

ervoir lends itself particularly well to pressure maintainence through water injec~
tion. This is the only practical method of obtaining increased ultimate recovery.

The injection of gas is not too attractive a proposition as mentioned earlier,

Page 6 of statement:

1. I can see no reason why Lowry should not be allowed to produce into a common
tank battery so long as they meter the production of each lease spparately. The
ownership of both leases presently concerned is identical, Even though the owner-
ship picture may change in the future as Scott points out, such changes would be
made with the knowledge that the leases produce into common tankage, and i can
forsee no difficulties of any consequence arising because of such ownership changes,
particularly if the entire reservoir is unitized.

COMMENTS ON LOWRY'S APPLICATION:

1, The only quarrel (a weak one) I can find with Lowry's application and the
proposed order presented by Jason W. Kellahin Esq., is Lowry's intention to use
well D-83 as their second injection well, It is my thought that well T-85 would
better serve the purpose due to the greater permeabllities encountered as pointed
out in paragraph 5, page 3 of this memorandum., Bear in mind that both well D-83
and T-85 will eventually be employed as water injection wells regardless of any
characteristics which may make one better for the purpose than the other,

RECOMMENDATIONS:

1. I agree with Mr, Scott in that some sort of cooperative agreement between Lowry,
Johnston and possibly others should be effected for the purpose of conducting a
pressure maintenance program by water injection in the entire reservoir, Unitization
of the Tocito zone would remove a great number of petty differences between operators
and would lay the groundwork for a 100 effective water flood operation., Mayhaps

the Cormission could write an order intended to promote such an agreement,

2. I recommend that the Commission conduct a study to determine an optimum producing
rate for this reservoir along with the determination of an optimum water injection
rate at an optimum pressure. My calculations show the rupturing pressure for this
reservoir to be avnproximately 8,000 psi. The current injection pressure is consider-



ably under this figure, but may not be an optimum,

3. I recommend that lowry's application for an extension fo the current water flood
program be approved, but that they reconsider lightly their proposal to convert well
D-83 to a water injection well in preference to well T-85,

4, I recommend that Lowry be permitted to produce into a common tank battery providing
they meter production from each lease separately, aml that they run periodic tests on
each well to determine the water-oll ratio,



NOTE: Refer to last paragraph, page 2 of memorandum

The apparent Kg/Ko ratio of .024 was calaulated assuming a free gas saturation
of 2,7 percent with total oil in reservoir of 10,000,000 barrels. This is a minimum
volume of oil and hence would provide the highest ratio, This ratio is appreciably

higher than any published ratio for similar reservoirs with similar free gas satura-
tion,

Assuming a free gas saturation of 3,5 percent — which more nearly approximates
reservoir conditions as they now exist -- and assuming 10,000,000 barrels of oil
in the reservoir, the Kg/Ko ratio figures out to ,049 -~ 8fill much higher than
any published ratio for reservoirs with similar free gas saturation.
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X
FIRST NATIONAL BANK BUILDING § [ .‘
(MAIL) P. O, BOX 644
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June 11, 195L.
Vew Mexico 01l Conservation Commission
tate Capitol
Santa Fe, New Mexico

Atbs Mrs, Ko He Spurrier, Secretary

Dear Sirs:

Referring to Case 697 and to the undersigned's statement sent you
under cover of June lst, we are in receipt today of copy of letter dated
June 9th from Mr., Kellahin, Attorney for Lowry et al Operating &ccount,
to the New Mexico Qil Conservation Commission, wherein he requests withe
drawal from consideration the utilization of well T-123 for water injection
purposes, giving as reason the lack of full cooperation on the part of
Johnston 0il and Gas € ompany, owners of offsetting leases,

It is our understanding from said lebtiter, thzt Lowry et al Operating
Account continues to seek approval to plug back well D=~83 (located in the
WW/i SE/L of Section 5-28i-6W), from the Dakota formation where it is now
producing commercially, to the Tocitc formation, and,without producing it
or even attempting to produce it from said Tocito formation, to inject water
into said formatione.

Please be advised that the undersigned companies own all ths lease
rights below the Pictured C1iffs formation under the NW/L Section S-26N-6W,
offsetting to the northwest well D-83, and that there has been no attempt
for agreement nor is there presently any understanding between Lowry et al
Operating Account and the undersigned with reference to water injection in
well D=83; and, without such an agreement or the unitization of the WW/L of
Section 5 with the other three-fourths of this section, it would not be
feasible for Lowry to inject water into the Tocito formation in well D=33,
this being the same reasoning as is acknowledged with reference to the
Johnston properties and well T-123e As a matter of fact, injection of water
in well D=383 without unitization of Section 5 would be highly damaging to
the lease rights owned by the undersigned in the NW/L of said sections
Please refer to our statement of June 1, 195L, page L, second paragraph
under "Comment¥.

Very truly yours,

BROOKHAVEN OIL COMPANY
DACRESA COrP

TBS :ms Those Eao Scott, dre
CCs Cove. zdwin L. Hschem, Chairman President

Mre o 3. Walker, Member

Lowry et al Operating Account

Mr. Jason W, rellanin

Mre. Jack ¥. Campbell
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July 29, 195h.

Lowry et al rating Aceount
Pe. Os EOXx 8
Albuquerque, New “exico

GCentlemens -

iL) P. O. BOX 644

Au)u:luer(luc, New l“exico

TELETYPE AQ-96

Plsase be advised that the undersigned notss that you
have failed to offset Johnston's #6 Tocito well located in
the Southeast “uarter (SE/L) of Section 6, Township 26 North,

Range 6 West.

Having an overriding royalty undery the Southwest
cuarter (SW/L) of Seotion 5, Township 26 North, Range 6 ~est,
1 wish to advise that we will require your drilling an offset
to the Tocito formation in the Southwest Cuarter (SW/L) of
Section S in order to avoid drainsge by Johnston's well #6.

TTS sme

603 US. Geological Survey
P. 0. Fox 6721
Roswell, New Mexico

‘ ¥r. W. B, Hacey
0il Conservation Cormission

State Capitol
Santa Fe, Wew Mexico

P.S. to Mr, ¥acey:

For your infcrmation

Very truly yours,

BROOKHAVEN OIL COMPANY
DACRESA COHPOFATION

W/mé/%/

Thos, T . Scott, Jre
President

~e Jase 697

V2

TESSL
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Lowry Oil Company /iy

I”'(l'l"/ ri'\r-,
Ly e N
P. O. Box 8008 , “CE oA
L0y
Albuquerque, New Mexico Pl Qg o
7i; b IS
July 23, 1954 T dl

0il Conservation Commission
Box 871
Santa Fe, New Mexico

Attention: Mr. W, B. Macy
Secretary and Director

Gentlemen:

Lowry et al Operating Account presented Case Number 697 on July 21,
1954, requesting approval of certain plans from the New Mexico Oil
Conservation Commission relating to the expsnsion of the pressure
maintenance project for the South Blanco Tocito Pocl.

At this Hearing lr. Thomas B. 3Scott stated to the Commission,

in substance, that no consideration had been given toward unitization
of properties in the South Blanco Tocito Pool. This statemént was
refuted by Mr. Jason Kellehin representing Lowry Oil Company, and the
Commission was advised that Mr. Scott had received a letter stating
that unitization cf vroperties would be considered providing the
drilling of a test well proved his lezses productive.

A copy of the above-mentioned letter was not available for presentation
to the Commission during the proceedings of the Hearing. Attached

for your information and file is a photostatic copy of our copy of

the letter which was written by Mr. T. G. Lowry to Mr. Thomas B. Scott
proposing unitization of properties providing a test well proves pro-
duction,

Yours very truly,
IOWRY OIL COMPANY
Q.Y Desaa K
A. F. Holland

AFY tmhw

encl, ‘

cc: Mr. Jason Kellahin
Mr. Thomas B, Scott
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June 21, 1954

Mr. Thomas B. Scott, Jr., President
Brookhaven Oil Company

First National Bank Building
Albuquerque, New Mexico

Dear Tom:

I'm afraid I do not entirely comprehend the suggestion in
your letter of June 18th,

Is it that you propose that we now assign to you an additional
ORR of 2-1/2% oa some 13, 700 acres, of which about 2500 are
proven producing Tocito, in return for an assignment of lease
rights below the Pictured CLiff on your 160 acres which {s neither
producing nor provea?

If oo, I don't think we can get together, and suggest that if yeu
can get someone to drill a test well on your 160, that we then
unitise on & basis of acre feet of pay for the water injection program
if your test proves production, which we believe is quite uncertain,

1 would appreciate it if you would discuss this preliminaril
with Red Huat.

Very truly yours,

TGL/H W
cc: A, A, Hunt



Lowry Oil Company
A [} o
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OFFICE 0CC P75 box 8008
Albuquerque, New Mexico

555 JN 15 4if g: 19 June 1b, 155k

New Mexico 0il Conservation Commission
P.0, Box 871
Santa Fe, New Mexico

Attention: Mr, R. R. Spurrier
Secretary and Director

Dear Mr, Spurrier:

On May 19, 195h-the“New Mexico 0il Conservation Commission
heard @dse No. 697 relating to an application by Lowry et
al Operatimg #Accsint for permission to expand the pressure

maintenance project for the South Blanco Tocito Pool. At
this hearing it was stated that attempts were being made to
secure a cooperative program in the pool by securing the
participation of the Johngon 0il and Gas Company in the
project.

Subsequent to the hearing the Johnsen 0il and Gas Company

have advised that they do not desire to participate in the
pressure maintenance program at this time. They have further
advised that they have no objection to the pressure maintenance
project now being operated by Lowry,and that they have no
objection to our proceeding to inject water in any of the
Tocito wells operated by Lowry et al Operating Account.

Attached for your information and file is a photostatic
copy of the letter received from the Johnsen 0il and Gas
Company stating they have no objection to the operation
of a pressure maintenance project by the Lowry et al
Operating Account in the South Blanco Tocito Pool.

Yours very truly,
LOWRY OIL COMPANY
AN LD Vs
A. F, Holland
AFH/1leh
Enclosure

CC: Mr, Jason W. Kellahin w/encl
Mr. Tom B. Scott w/encl
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OIL CONSERVATION COMMISSION
P. O. BOX 871

SANTA FE, NEW MEXICO

Jaly 6, 1954
Nr. Thomas B. Scott
Brookhaven 01l Company
P. O. Box 644
Albuquerque, New Mexico
Dear Mr. Scott: RE: 0CC Case §97

We attach for your information copy of the legal notice as
sent out today in Case 697, waich as you will note 1is being
readvertised for spscial hearing at 9 s.z. on July 22, 19%.

Yory truly yours,

W. B. Nacey
Chief Bngineer
WBMsnr
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itizing % W i =20
owned by us s vater flooding program, Thais is the
Lowry ietter *4at re 42ll2hin was unasble %o produce at the
hearing on last wednesday and it 1s the only letter I have ever
raceived from ¥r. Lovry relative fo tne subject,

T believe ycu will sse that Mr, Lowry, after meking his
original telephone suggestlon as expl aine@ in the first paragraph
of my letber to him ol June lu+n, was not too much in earnest and
merely wanted me tc seb a3 well drilled ‘n the MW/L of Section §

for his benefit., From the map you w‘li see that uc”ry nas to
eventually cr;ll some ¢il wells in trne 8/4 of Section & tecause of
an cffset obligzation for the reguirements of Czvelopment,

Very truly yours,

BRCOKHAVEN OIL COMPANY

AJA\JLLJDA \. B ‘"‘C’ .:.AT :Ou

T ™ & 4o
T1Cse Te Sc0%h, Jr.

T ape Pyacd Adont

LIZ T8 rresgident

Ine. - Sopy C/L /w4 to ¥r, Lowry
“ 4 T
Copy 6/21/54 from ¥r. Lowry



June 18, 1954
Mr, Timothy G. Lowry

Eckert, Peterson & Lowry

135 South La Salle St.

Chicago 3, Illinois

Dear Tim:

I have been thinking over our telephone conversation
the other day wherein you requested that the undersigned
companies consider giving up their lease rights below the
Pictured Cliffs in the WW/L of Section 5, Township 26 North,
Range 6 West, for zn overriding royalty on all of Lowry's leases
which these companies originally sold to idoswell and including
this NW/L of Secticn 5.

This provlem I have g proached from a producing acreage
and a reserve bvasis, wnich I wiil attempt to describe.

1, Presently the YW/L of Section 5 is about 1/28th of the
present and future possibilities in the Toeito. Therefore
an override in the whole should be based on 1/29th, or
approximately a 3.5% override on the producing znd prospective
Tocito area.

20 Inasmuch as we would be willing to gamble with you on
future possibilities on the whole area you have under
lease, not only the Tocito, I might be able to persuade
the directers and stockholders of the undersigned companies
to transfer tc you all of cur lease rights under the NW/L
of Section 5 blow the Pictured Cliffs formation for a
234 overriding royalty on all of your holdings as mentioned
above, This would include the attached list of leases and
their descriptions.

3. As to the SE/L of Section 15 and Sw/hL of Section 13, all

of the lease rights today are subject to the Mead Contract.
Unless Mead drills a Jakobta test on each of these by

September 19, 1956 and offsets any wells that you might drill,
the lease rizhts below the Plctured Cliffs must be relinquished
by Mead %o us. TFrom this you will see that I can not negotiate
on these two auarter sections at the present time and possibly
you may never want them anyway.

With kindest regards, I remain,
Very truly yours,

BROOKHAVEN OIL CCMPANY
DACRESA CORPORATION

Those F. Scott, Jre
Fresident




ECKERT, PoTERSON & LOWHY
135 South La Salle Street

-

Chicago 3, Illinois

June 21, 195k,

Mr. Thomas E. Scott, Jr., President
Prookhaven 01l Company

First National Bank Fuilding
Albuquerque, New Mexico

Dear Tom:

I'm afraid T do not entirely comprehend the suggestion in
your letter of June 1l8th,

Is it that you propose that we now assign to you an additional
ORR of 2-1/2% on some 13,700 acres, of wrich about 2500 are
proven producing Tocito, in return for an assignment of lease
rights belcw the Pictured Cliff on your 160 acres which is neither
producing nor proven?

Iif so, I don't think we can get together, and suggest that
if you can get someone to drill a test well on your 160, that we then
unitize on a basis of acre feet of pay for the water injection program
if your test proves production, which we believe is quite uncertain.

I would appreciate it if you would discuss this preliminarily
with Red Hunt,

Very truly yours,
TGLM (Sgd.) Tim G. Lowry

cc: A, A. Hunt
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OIL CONSERVATION COMMISSION

P. O. BOX 871

SANTA FE, NEW MEXICO

October 26, 1954

Mr. Thomas B. Soott, Jro
Brookhaven 0il Company
P. 0. Box 644

ALBIQUERQUE, NEW MEXICO

Dear 8ir:

We enclose copy of Order R-532 issued by the New Mexieco
011 Conservation Commission in Case 697.

Very truly yours,

W. B. Macey

Secretary~Director
WBM:ar

ces Nr. Jack Campbell, Attorney

J. P. White Bullding
Hoswell, R M



Lowry Oil Company M'4//1/0/; -
P. O. Box 8008 19 Flog
Albuquerque, New Mexico 4 A
June 3, 1954 ¢: 93

New Mexico Oil Conservation Commission
Santa Fe, New Mexico

Attention: Mr. R. R. Spurrier

Dear Mr. Spurrier:

On May 19, 195k—the New Mexico 0il Conservation Commission
heard Case Numgfziégéjgelating to Lowry et al Operating Account's
request to enl s pressure maintenance program and provide
for a central tank battery oil system. At this hearing, by
testimony, I stated that two Federal leases were now productive
of o0il for our properties and that the royalty interest and over-
riding royalty interests were identical for these leases,

Mr. A. L. Cogin, representing W. C, Smith, one of the
overriding royalty owners, stated that the overriding royalty
interests were not identical for the two leases involved,
Although I had checked Division Orders on these properties prior
to the hearing, and was certain, according to our records, that
the royalties were identical, I did not advance arguments to
Mr. Cogin's statement,

During this present week, I have again checked with Malco
Refineries, Incorporated in regard to the royalty interests of the
leases involved, and their Division Orders 'and Abstracts reveal the
following royalty and overriding royalty interests for Lowry et al
Operating Account,Federal Leases New Mexico 03551 and SF 079035-A.

ROYALTY

FEDERAL GOVERNMENT +1250000 of 8/8
NAME QVERRIDING ROYALTY AND WORKING INTEREST PERCENTAGE OF 7/8
Doris Elaine Mims ' «0009524
Dacresa Corpe 0161142
Brookhaven 0il Corp. «0124571
Robert Mims 0009524

P. T. Bee ; .0003810

S. B. Petree 0003810

W. C. Smith »0003810

J. W, Bartlett .0003810

Frank A. Schultz .0003810

R. L. Crockett .0019048

Working Interest «9657141



The royalty and overriding royalty interest on the subject
leages are identical according to available records.,

Yours very truly,

LOWRY ET A, OPERATING ACCOUNT
Q,\,Bw

A, F. Holland
AFH :mhw

cc: dJ. W. Kellahin



MAIN OFFICE 0CC BROOKHAVEN OIL GOMPANY o
54 JUN 14 R 9124 Albuguerque, New Mexico /
PHONE 7-8853 TELETYPE AQ-96

June 11, 1954,
New Mexico 0il Conservation Commission

State Capitel
Santa Fe, New Mexico

Atvs Mr, R, R, Spurrier, Secretary

Dear Sirs:

Referring to Case 697 and to the undersigned's statement sent you
under cover of June lst, we are in receipt today of copy of letter dated
June 9th from Mr. Kellahin, Attorney for Lowry et al Operating Account,
tc the New Mexico 0il Conservation Commission, wherein he requests with~
drawal from consideration the utiliszation of well T-123 for water injectiom
purposes, giving as reason the lack of full cooperation on the part ~f
Johnsten 01l and Gas C ompany, owners of offsetting leases.

It is our understanding from said letter, that Lowry et al Operating
Acoount continues to seek approval to plug back well D-83 (located in the
Wi/L SE/l of Section 5-2@i~8W), from the Dakota formatiom where it is now
producing commercially, to the Tocito formatiom, and without producimng it
or even attempting to produce it from said Tocito formation, to inject water
into said formatiom,

Please be advised that the undersigned companies owm all the lease
rights below the Pictured C1iffs formation under the NW/L Section S~26N-&W,
offsetting to the northwest well D-83, and that there has been no attempt
for agreemsnt nor is there presently any understanding between Lowry et al
Operating Account and the undersigned with reference to water injection in
well D-83;3 and, without such an agreement or the unitisation of the Wi/l of
Sestion 5 with the other thres-fourths of this section, it would not be
feasible for Lowry to inject water into the Tocito formation in well D-83,
this being the same reasoning as is acknowledged with referense to the
Johnston properties and well T-123, As a matter of fact, injestion of water
in well D~83 without unitization of Section 5 would be highly damaging to
the lease rights owned by the undersigned in the NW/L of said section,
Pleass refer to our statement of June 1, 1954, page li, segond paragraph
under "Cosmsnt®,

Very truly yours,

BROOKHAVEN OIL COMPANY
DACRESA CORPOBATI(R

Lw T2

TESyRs Those Ee Scott, Jr.
CCsdGov, Edwin L. Mechem, Chairman President

Mre Lo S. Walker, Meuwber

Lowry et al Operating Acoount

Mr. Jason W, Kellahin

¥Mre Jack M. Campbell



Lowry Oil Company u
CUCFFILT CET b o, Box 8008

Albugugrque, New Mexico
‘November 3, 195k

Mr. W. B. Macey
New Mexico 0il Conservation Commission
Santa Fe, New Mexico

Dear Mr, Macey:

This will acknowledge receipt of New Mexico 0il Conservation
Commission Order No. R-532 dated October l, 195k, granting
the application of Lowry et al Operating Account to extend
its pressure maintenance program for the South Blanco Tocito
Pool, Rio Arriba County, New Mexico.

In behalf of Lowry Oil Company I wish to express appreciation
for the granting of this order which I belisve will permit

a greater ultimate o0il recovery from the South Blanco Tocito
Pool. The continuing co-operation by yourself and members

of your staff in the many problems relating to this field

is greatly appreciated.

Yours very truly,

LOWRY OIL COMPANY
@ 2 X,

A, ¥, Holland

AFH/1eh



Lowry Oil Company
A A P. O. Box 8008

TED L

(% N R
[

bt Albuquerque, New Mexico

. oy e AT
o DT AD

July 23, 1954

0il Conservation Commission
Box 871
Santa Fe, New Mexico

Attention: Mr, Dusty Rhoades
Dear Dusty:

Attached in accordance with your request are the following:

1. Report of Gas-0il Relative Permeability Determinations

for the Lowry et al Operating Account Well T-129 of the
South Blanco Tecito Pool.

2, Replotting of the Relative Permeability Data presented
in Item 1 above.

We appreciated your complete study of our pressure maintenance
enlargement proposals and the full investigation you made relating
to the impracticality of gas injection for this pool.

If there is any additional information you need, we will gladly supply
it.

Yours very truly,

LOWRY OIL COMPANY
N\~

A, F, Holland

AFH :mhw
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Petrolewm Production Engineering Co.

Reservoir and Engineering Analyses

P. 0. BOX 4111 June 6, 1953 FILE NO.
TULSA, OKLAHOMA 10-860

Lowry 0il Company
616 East Central Avenue
Albuquerque, New Mexico

Attention: Mr, A, F. Holland

Subject: Gas-0il Relative Permeability
Determinations for
Lowry 0il Company
Federal 23-49-129 Well
Tocito Sandstone Reservoir
Pettigrew Tocito Field
Rio Arriba County, New Mexico

Gentlemen:

You will find enclosed a report presenting the results of gas~oil relative
permeability determinations made on four samples of cores from the Tocito
Sandstone Reservoir in the Federal 23-49-129 Well, Pettigrew Tocito Field, Rio
Arriba County, New Mexico, All of the samples used in the tests were drilled
samples of approximately 13" in diameter and 2" in length,

The core samples were subjected to gas-oil relative permeability measurements
using dynamic displacement of oil by gas. Simultaneocus flow of oil and gas
through the cores in the presence of irreducible minimum interstitial water,
using methods to eliminate or minimize capillary end effects, permitted the
acquisition of the data reported herein,

In saturating the samples prior to making the relative permeability measurements,
the irreducible minimum interstitial water saturation was effected by the capillary
pressure technique using as a displacing medium a portion of the same oil later
used in the relative permeability determinations.

As used herein, K, may be defined as the equilibrium permeability to gas at the
particular gas phase saturation indicated, measured during the simultsneous flow
of both oll and gas in the presence of irreducible minimum interstitial water.
Likewise K, may be defined as the equilibrium permeability to oil at the particu-
lar gas phase saturation indicated, measured during the simultaneous flow of both
oil and gas in the presence of irreducible minimum interstitial water,

The gas-oil relative permeability for a given gas phase saturation, as represented
by the symbol K,/K,, is the quotient of the above defined values of Ky and K, as
determined at tgat particular gas phase saturation,



Petrolewm Production Engineering Co.

File No, L0-860

The relative permteability to gas for a given gas phase saturation, as represented
by the symbol K.,, is the ratlo of the above defined Ky at that particular gas
saturation to thé Kz at 100% gas saturation,

The relative permeability to oll for & given gas phase saturation, as represented
by the symbol Kpg, is the ratlo of the above defined K, at that particular gas
saturation to the K, with irreducible minimum interstitial water present and
with zero gas phase saturation,

Figures 1 through 4, pages 8 through 11, show the graphical presentations of
Kpg and Kno versus the gas phase saturation,

Figures 5 through 8, pages 12 through 15, show the graphical presentations of
the Ku/K, values versus the gas phase saturation.

It will be noted that the relative permeability curves shown on the graphs do

not necessarily pass through all of the points determined from actual perme-
ability measurements, It is believed, however, that the experimentally
determined values are accurate as measured., The reason the plotted values do

not fall on a smooth curve is belleved to be a result of irregularities in the
pore size distribution combined with the tortuosity of the permeability channels
within the particular core sample tested. The smooth curves shown are believed
to more accurately represent the relative permeability performance characteristics
that would be applicable to the reservoir as a result of a tendency for the
different saturation distributions in the individual permeability channels to
exert an equalizing influence on one another in the reservoir as a whole, It

is emphasized, however, that the shape of the curves is a matter of interpretation.

We hope that these data will prove valuable in your effort to determine the
optimum recovery technique to be applied to this reservoir.

Yours very truly,

oS oy

HSDeyo: gad
Enclosures

-



ADDRESS ALL
CORRESPONDENCE TO
P. O. BOX 2858

Peirolesm Produclion Laboralories, Inc.

TELEPHONE Vlctor-0871

Dallas, Teaas ADDRESS ALL
SHIPMENTS TO
June 5, 1953 407 SOUTH HASKELL

File No, L0-860

Petroleum Production Engineering Co.
P. 0, Box 4111
Tulsa, Oklahoma

Gentlemen:

Transmitted herewith are the tabular data and curves showing
the results of the laboratory determinations of the gas-oil
relative permeability and related information obtained in
accordance with your instructions for the four samples of
cores submitted from the Federal 23-49-129 Well, Tocito
Sandstone Reservoir, Pettigrew Tocito Field.

Respectfully yours,

g
p&»\v

Enclosures



Pebrolevuns Production gn;iaaai«q Co.

Table I

Table II

Table III

Figures 1-4

Figures 5-8

File No, 10-860

INDEX
LIST OF TABULAR DATA

Page

Porosity, Irreducible Minimum
Interstitial Water Saturation, and
Single Phase Permeability Measurements. . 5

Effect of the Presence of Irreducible

Minimum Interstitial Water on the
Permeability to 0il at 100% Liquid
Saturation,...o.....o....- 6

Gas Phase Saturation Vs. the Correspond-

ing Relative Permeability Determinations

and Gas and 0il Permeability Measurements
made with Both Fhases Flowing in the

Presence of Irreducible Minimum

Interstitial Water. o« o o o v ¢ ¢ o 0 o « 7

LIST FIG

Relative Permeability Relationships
Showing Kro and K., Vs. Gas Phase
Saturation..,ag....o...o.o 8

Relative Permeability Relationships
Showing Kg/KO Vs, Gas Phase Saturation, . 12



Petrolessm Produclion Laboraloried, Inc.

DALLAS, TEXAS File No, LO-860
PORQOSTTY, IRREDUCIBLE MINIMUM
INTERSTITIAL WATER SATURATION, AND SINGLE PHASE
PERMEABTLITY MEASUREMENTS
Irreducible
Specific Minimum
Specific Specific Permeability Interstitial
Core Permeability Permeability To Formation Water
Sample Depth To Air To 0il Water Porosity %
Mmber  (Ft,) (md,) (md, ) (md, ) (%) Pore Space
1 6597.2~98.0 3.65 2.55 1.64 1.8 13.6
2 6589,2-89.8 11,3 8.72 7.01 11.4 17,1
3 6593,1-93.7 145 125 n3 17.4 2.4
4 6590,2-90,7 436 418 380 19.5 17.1

Table I



Petrolesm Produclion Laboralories, Inc.

DALLAS, TEXAS File No. L0O-860
EFFECT OF THE PRESENCE OF IRREDUCIBLE MINIMUM INTERSTITIAL WATER
ON THE PE BILITY TO OIL AT 10 SATURATION
Core Permeability to Oil
Sample 100% 0il Plus
Number 01l Saturation Interstitial Water
1l 2455 1,63
2 8.72 6.04
3 125 110
4 418 37

o Table II



Petrolssm Production Laboratories, Ine.

DALLAS, TEXAS

File No, LO-860

IN THE NCE OF JRREDUCIBLE MINIMUM INTERSTITIAL WATER
Gas (Re§§%ive (Relgggve to
Core Phase K K, To 100% 0il Permeability Kg/xs
Sample % Pore g Gas With Interstitial
Bumber  Space (md,) {md,) Saturation) Water Present)
1 6.4 0.0318 1.04 0,0087 0.638 0.0306
11,0 0.0365 0,700 0.0100 0.429 0,0521
12.7 0.0402 0,535 0,0110 0.328 0.0751
18,9 0.0493 0,307 0,0135 0,188 0.162
25.9 0.0971 0,134 0.0266 0,082 0,725
2 9.2 0.0061 2,22 0,00054, 0.368 0,0027
12,5 0.0146 1,50 0,00128 0,248 0,0097
17,2 0.0355 0,707 0.00314 0.117 0,0502
20,6 0.595 0,403 0.0527 0,0667 1.48
23.3 1,32 0.242 0.117 0,0401 5,45
3 10,1 0,497  34.1 0,003 0,310 0,0146
13.8 1.32 26,3 0.0091 0.239 0,0502
18,5 3.42 12,1 0.0236 0.110 0.283
23,4 5,24, 748 0.0361 0,0680 0,701
26.9 8,90 4,75 0.0614 0,0432 1.87
31,8 18.7 2,67 0,129 0,0243 7.00
36.2 29,7 1.56 0.205 0.0142 19.0
4 10.9 0.947 102 0.0022 0,271 0.0093
13,4 4.52 8.5 0,010/ 0,224 0.0535
16.7 6,10 53.8 0.0140 0.143 0,113
20,7 11,3 37.1 0,0259 0,098 0.305
24,1 24.1 25,7 0,0553 0,0682 0.938
28,8 32,9 13.3 0.0755 0.0353 2,47
33,5  43.5 8,72 0.0998 0,0231 4499
-7- Teble ITI



[ ‘solewm Producltion Laboral —ed

Laboratory and Reservoir Engineering Analysis

Dallas, Texas Tile Mo, LO-860
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£ voleum Produclion Laboralr—ed
Laboratory and Reservoir Engineering Analysis
Dallas, Texas File Io. LO=560
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SUMMARY STATEMENT TO NEW MEXICO OIL AND GAS CONSERVATION COMMISSION
BY THOS. B. SCOIT, JRe, PRESIDENT
OF BROOKHAVEN OIL COMPANY AND DACRESA CORPORATION
JUNE 1, 195ke

IN GASE NO. 697 = TO EXTEND THE PILOT PRESSURE MAINTENANCE PROGRAM IN
THE SOUTH BLANCO TCCITO OIL POOL AND PERMISSION TO
GAUGE OIL AT COMMON TANK BATTERY. Brookhaven 0il
Company and Dacresa Corporation are overriding royalty
owners in all of the Lowry Tocito oil production smd are
the lease owners below the Pictured Cliffs formation eof
MW/L Section 5, Township 26 North, Range 6 West, offsetting
one of the proposed water injection wells (D~83).

REFELENCE 3

CASE NO. 537 - Re Spacing Wells Tocito Sandstone South Blanco
Tocito Pool, Rio Arriba County.

CASE NO, 555 WITH RESULTING CRDER R~3L49 = Re Pilot Pressure
Maintenance Program Soutn Elanco Toeito Fool,
Rio Arriba Countye

CASE W0, 607 - Re 0il Proration San Juan Basine

CASE NO. 697 =~ Re Extension Pilot Pressure Maintenance Program
and Permission to Gauge 0il at Common Tank Battery,
South Blanco Tocito Pool, Rio Arriba County,
together with Transcript of Proceedings before the
0il Conservation Commission May 19, 195k,

REQUEST &

Because of the scope and the seriousness of Case No, 697, as it
affects conservation of oil and gas, and correlative rights, it is requested
that this statement be included in the proceedings of the Case, and the
Case be continued for further testimony and cross examination at the 0il
Conservation Commission hearing the middle of June, 195hs

STATEMENT 3

The undersigned, Thoses Be Scott, Jr., has testified previously
before the 0il and Gas Conservation Commissiones The undersigned is a
graduate of Harvard College, Class of 1918, with concentration in mathematics
and studies in engineering and geologys The undersigned has been in the
0il and gas producing and pipeline business continuously since 1919, both
in the field and in executive positions; i.es two years with the Empire Gas &
Fuel Cos in Oklahoma and Kansas, seventéen years with the Standard 0il
Company (New Jersey) and its subsidiaries in Oklahoma, Kansas, Argentina,



Bolivia, and executive offices in New York, and tinereafter to the present
(15 years) as head or manager of independent oil and gas producing companies
and operationse

CASE 555 AND “ESULTS

Lowry et al Operating Account, in Case 555, petitioned and was
granted hv the Commission under date of July 16, 1953, by Order R=-3L9,
permissiim to establish a pilot pressure maintenance program by injecting
water into the Tocito sand in one or both of two wells, namely, T=109
located in the SW/L SW/h of Section 3-26N~6W and T-13k located in the
NE/L ¥W/L of Section 10«26N-GW, South Blanco Tocito Pool, Rio Arriba County,
New Mexicos

COMMENT

Since this permission was granted, water has been
injected into the Tocito sand since Getober 1953 in only
one of the two wells, namely, Nos T=13Ls Previous to
injecting water, this well produced oil and gas from the
Tocito formation. The amount of water injected into this
one well since November 1953 is greater than oil produced
from twelve Tocito wells on the Lowry propertiess At the
same time, the relatively rich casinghead gas from the
0il production of these twelve wells has been blown to the
air, with the result that, except in the vicinity of the
input well, bottom hole pressures continue to decline.

(The amount of casinghead gas produced and blown to the dr,
according to Lowryls records for the first four months of
1954, amounts to aporoximately onew-third of the total gas
produced and marketed from approximately thirty-one Pictured
Cliffs wells on the Lowry properties¥) This gas, being
relatively rich casinghead gas, contains liquid petroleum
products and casinghead gasoline,

The pool has been producing and marketing oil since
September 1951,

Up to the time of injection water (October 1953),
no water, except connate, has been found in the Tocito
sand formations The oil is of high gravity, containing,
in many cases, free gas and gas in solutions The field is
not defineds The water injection well, T-l3L, is not the
lowest well in the field, the same being structurally, on
top of the Tocito sandstone, spproximately 20 feet higher
to its narthwesterly offsets No offsets have been drilled
to tne north, northeast, east and southeast. In these
directions, no Tocito drilling has been made although from
the contour map it appears likely that the pool will extend
a considerable distance in the general east and southeast
directions The injection well, T~-13kL, was the original well
in the field drilled to the Dakota sandstone, but due to
mechanical difficulties, it was a poor praducer and plucged
back to the Tocito formation, where a window was cut in the
casing, From this formation it produced approximately
20 barrels per day, plus gas., The Schlumberger of the Tocito



formation in this well indicates the sand to be as good,
if not better, than any other well in the field, Tt is
assumed that the well did not produce greater quantities
of oil because the sand was mudded upe The injection
pressure is constantly rising although the amount of water
injected is not increasing.

Injected water, as shown in the Transcript of Proceedings,
is first showing up dip in the southwest offset T=157. This
well also shows the best reduction in gas oil ratios. These
facts are evidence that the water, following the strands
of the greatest porosity and permeability, is not moving from
the injection well in a uniform manneres In other words,
o0il will be trapped behind the water tables

The South Blanco Tocito Pool is not a Wpilot?
pressure maintenance program, It is experimental as
indicated in the Commission!s Order R~-3L49,

The South Blanco Tocito Pool remains to date undefined
except for probably three dry holes (see Exhibit A and B),
namely,

Johnston's well SE/; Sece 30=2 N-6W
Lowry et al wells NE/b Sece 16 and NW/L Sec, 2L=26N-6,

these wells being some distance from present productiona
Johnston has recently extended the pool northwest in
well #10 in the SE/L of Section 36-27N=7W. The cast end
and the north borders of the pool still remain undefined
with excellent chances of large amounts of additional
productions Spacing of the present oil wells is not
uniform. The characterlistics of the Tocito sand are:

Original production marketed September 1951,
Original BeH.Po 2200 to 2250 P.Sel.,
Present BeHePe 1600 to 2050F P.S.I. depending
on the date of first production and
the amount of oil and zas produced,
Thickness 10 to 30 feet, with greater thickness
down dip,
Porosity averages approximately 15%,
Permeability averages approximately 138 millidarcys,

porosity and permeability varying throughout the thickness
of the sand in each well and from well to well
Gas oil ratios = original ~ unavailable
pregent = see transcript

CASE 697

This new case Nos 697 asks extension of the "pilot"™ pressure

maintenance program, requesting approval of injecting water into three
wells, namely, T=123, NE/L Sec, 7=26N~6W (this being a gas well presently
shut~in and, structurally on the top of the Tocito sand, the highest well
in the pool), well D«83, NW/L SE/L Section 5~26N~6W (after plugging back
from the Dakota farmation from which it is now producing to the Tocito
formation), and Johnstont!s well No, 11 in the SE/h SW/h Section 6=26N =G4
(presently shut in as a very high gas oil ratio. well) with continuing
permission to inject water into T-109, SW/L Sec:.on 3=26N~6W,



COMMENT

Well T~123 should ve used as a gas injection well
with that gas presently being blown %o the air supplemented,
if practical, by gas from the Dakota and Pictured Clilfs
formationss If water were injected into this well, it would
eventually disperse water throughout the Tocito formation,
not only on Lowry's but Johnston's, Brookhaven's and Dacresa's
properties and, through mixing the water with the gas and o0il,
devalue the production and reservesa

Well D-83 is presently a commercial producer in the
Dakotz formation and should continue as suche In looking
at the Schlumberger of the Tocito formation in this well,
it appears that it would make a commercial producer in the
Tocito sande To plug back this well from the Dakota
formation and open up the Tocito formation for water injection
would be a dissipation of valuable resourcess This well, in
accordance with Lowryt's contour map on top of the Tocito
formation, is approximately 10 feet higher than the east
procucing offset T=65, and approximately 20 feet higher than
the oil production in well T-109 SW/L Section 3« Additionally,
if water were injected into the Tocito formation in this well,
it would damage the oil reserves in the NW/lL Section 5 owned by
the undersigned companies. In other words, it would drive
oil from the NwW/L of Section 5 or co-mingle the water with the
cil so as to devalue the production and reserves

Although Lowry et 2l Operating Account has given the
Commission the impression that Johnston 0il & Gas Company
may cooperate in a water flooding or pressupe maintenance
project, I have the personal assurance of Johnston O0il &
Gas Company, owner of the lease rights under Section 6, that
they will in no way agree to or countenance sush a projecte
Without Johnston flooding or repressuring the area, the oil
under Lowry'!s properties would eventually in part be driven
across the borders to Johnston's properties, This we suspect
is the reason Lowry wishes to inject water into wells T=~123
and D=83,

Sumary

The water flooain: pressure maintenance projeet should
be stopped until such time as

1s The pool has been defined by additional drilling
on uniform spacing.

2, The area unitized or agreements had to control
project for all the pools

3o Correlative rights have been protected for all partiesa

Lo Waste gas has been utilized (through compressor station
now veing constructeds)

5¢ Further efforts made through production metods to
reduce oil gas ratios - casing and tubing settings,
more wells, lesser mroduction per well, regular
production.



6. Gas injection on top of structure.

7. Water drive on north edge on down dip in only
non=commercial wellsas

TESTIMONY AND EXHIBITS PRESENTED AT HEARTNC OF COMMISSION MAY 19, 1954

BY A. Fe HOLIAND, ENGINLER OF LOWRY ET AT, OPERATING ACGOUNT.

The exhibit records show behavior of the pool through bottom
hole pressures (Exhibit 3) from August 1953, and gas oil ratios Exhioit 2)
since July 1953 The first production was marketed from the pool in
September 1951, The first wells had bottom hole pressures of 2200 to 2250#,
In other words, there was a drop of 200 to LOOF from beginning to earliest
date on the exhibitss I have not learned what the original gas oil ratios’ were.

Exhibit I ~ Map South Blanco Pool = unduly limits
the pool area - present and potential. Please refer to
our Exhibit A which shows Jolmston's new oil well #10
SE/l Section 26=2TN~™, also the three wells (green)
drilled unproductive through the Tocito, these being to
date the only limiting factors to the pool's extensions,.

Exhibit = Controur Map - Top Tocito Sandstone -
unduly limits the pool area ~ present and potentiale

Please refer to our Exhibit B which shows our contour
map on top of the Tocito sandstone - over a larger areas
This map clearly shows the unlimited prospective extent
of the pool along the strike and enlarged area prospective
up and down dips

Exhibit #li (7th General Survey Jan, 11-13/54) and
#5 (8th Ceneral Survey April 1«3/5l) - average reservoir
pressures = gives the impression of a limited pool area
particularly on the east end which remains unexplored, and
highly prospective (see our Exhibit B)s GCeneral Survey
#1 through 6 are not included in either the testimony or
the exhibits.

REFSR TO TRANSCRIPT CF DIRECT TESTIMONY

Page 3 =~ We do not understand why it is necessary or not

necessary to use well T=-109 presently 2 commercial
0il producer as a water injection well,

Page L = There is no Johnston agreement, There is no agreement with
Brookhaven 0il Company and Dacresa Corporation. Therefore,
Lowry without such agreements and the pr&ction of
correlative rights may not inject water into wells
T-123 and D=83. As meptioned above, without deing this
or injecting gas into T=123, the present program of water
injection will drive Lowry's oil onto Johnstcn's properties.

Page 5 =~ The use of commercial oil producin; wells for water
injection wells is, to our mind, the destruction and
devaluation of o0il preduction and oil reserves,

Injection of water in a well will, of course, reduce

the o0il gas ratioss The question is will injection of
water into a formation decrease or increase il recoveries
in the best manner.

5



Page 9o - Lowry's program will not protect correlative
rights as indicated above,

Page 10 ~ A central tank battery for the metering of oil
(and gas and water) is impractical and jeopardizes
ownerships The ownership of all the leases will not
remain the same forever, Unless the area is communitized,
the central tank battery should not be installed.

RZFER TC TRANSCRIPT CF CROSS EXAMINATION

FPage 12 = It is impractical and a waste of natural resources
and devalues production and reserves o plug present
Dakota producing well bU~83 to the Tocito farmatiom
which will probably also proauce oil, use the Tocito
formation for a water injection well in that formation,
then recomplete in the Dakota for oil productions
In addition, such an operation would devalue the cil
and gas reserves in the Tocito farmation through water
flooding the NW/L of Section S belonging to the
undersignede

Page 13 and 1 ~ Lowry et al proposes to put water in the gas
cap so that the oil driven up dip will not enter
the gas capes This is contrary to orthodox concepts
that it needs no further commentse

Page 1y - Lowry proposes to disperse water throughout the field.
Water is one of the principal things that should not
be produced with the oils Additionally, it will
devalue the production due to the expense of segreiating
gas, water and oil before marketing.

Page 15 - We agree with Mr. Cogin's thoughts on the matter of a
common tank batterya

Finally, it is requested that Lowry's apphcation Case 697 be
denied, either with or without continuance of the Case for further
testimony and cross examinations

It is requested tnat Order R~349 be rescinded,

BRCOKHAVEN CIL COMPANY
DACRESA CO:PORATICN

/7W//ﬂ/a/ﬁ/

6/1/5l President




SUMMARY STATEMENT TO NEW MEXICO OIL AND GAS CONSERVATION COMMISSION
BY THOS. B. BCOIT, JR,, PRESIDENT
OF BROOEHAVEN OIL COMPANY AND DACRESA CORPORATION
m 1, 1951‘.

IN CASE KO, 697 ~ TO EXTEND THE PILOT PRESSURE MAINTENANCE PROGRAM IN
THE SOUTH BLANCO TOCITO OIL POOL AND PERMISSION TO
GAUGE OIL AT COMMON TANK BATTERY. Brookhaven 0il
Company and Dsoresa Corporation are overricing royalty
owners in all of the Lowry Tocite oil produstion and are
the lease owners below the Pictured Cliffs formatiom of
WW/L Section 5, Township 26 Nerth, Range & wWest, offsetting
ons of the proposed water injection wells (D-SBS.

REFERENCE 3

CASE NO. 537 - Re Spacing Wells Tocito Sandstome South Blance
Tocite Pool, Rioc Arriba County.

CASE NO, 555 WITH RESULTING ORDER R=349 ~ Re Pilet Pressure

Maintenanoe Program South Blanco Toeito Pool,
Rioc Arriba County.

CASE NO. 607 = Re 0il Proration San Jusn Basin.

CASE NO. 697 - Re Extension Pilot Pressure Maintenance Program
and Permission to Gauge 0il at Ceamon Tank Battery,
South Blanco Toeito Pool, Rio Arriba County,

together with Transoript of Proceedings before the
0il Conservation Commission May 19, 195k,

REQUEST 3

Because of the scope and the seriousness of Case No, 697, as it
affects consecrvation of oil and gas, and corrslative rights, it is requested
that this statement be included in the proceedimgs of the Case, and the
Case be continued for further testimomy and oross examinmation at the 01l
Conservation Cormission hearing the middls of June, 195Le

STATEMENT ¢

The undersigned, Thes, B. Scott, Jr., has testified previcusly
before the 0il and Gas Conservation Cormission, The undersi ned is a
graduate of Harvard College, Class of 1918, with concentration in mathematios
and studies in engineering aad geoclegys The undersigned has becen in the
oil and gas producing and pipeline business continueusly since 1919, both
in the field and in exscutive positions; 1.e, two years with the Empire Gas &
Fuel Co, in Oklahoma and Kansss, seveniéen years with the Standard 01l
Company (Wew Jersey) and its subsidiaries in Oklahoms, Kansas, Argentina,



Bolivia, and exscutive offices in New York, and thereafter to the present
(15 years) as head or manager of independent oil and gas producing companies
and operations,

CASE 555 AND (ESULTS

Lowry et al Operating Accoumt, in Case 555, petitioned and was
granted by the Commission under date of July 16, 1953, by Order R=3L49,
permission to establish a pilot pressure maimtenance program by imjecting
water into the Tocito sand in one or both of two wells, namely, T-109
located in the SW/L SW/li of Sestion 3-2GN-6W and T-134 located in the
NE/L W/l of Section 10-26K~&W, South Blanso Tecito Pool, Rio Arriba County,
New Mexicoe

come

Since this permission was granted, water has been
injected into the Toocito sand since Oetober 1953 in omly
one of the two wells, namely, No. T-13Ls Previocus te
injecting water, this well produced oil and gas froam the
Tocito formationsa The amount of water injected into this
one well since November 1953 is greater than oil produced
from twelve Tocite wells on the Lowry properties: At the
same time, the relatively rich casinghead gas from the
oil production of these twelve wells has been blown to the
air, with the result that, except in the vieinity of the
input well, bottom hole pressures continue to decline.

(The amount of casinghead gas produced and blewn to the air,
according to Lowry'!s records for the first four months of
195k, amounts to approximately ome~third of the total gas
produced and marketed from approximately thirty-ome Piotured
Cliffs wells on the Lowry propertiss§) This gas, being
relatively rich casinghead gas, contains liquid petroleum
products and casinghsad gasoline.

The pocl has been producing and marketing oil since
September 1951,

Up to the time of injestion water (October 1953),
no water, except cemnate, has been found in the Tocite
sand formation, The oil i1s of high gravity, centaining,
in many cases, free gas and gas in solutiom, The fleld is
not defined, The water injection well, T-13L, is not the
lowest well in the field, the smme being strusturally, on
top of the Toclto sandstems, spproximately 20 feet higher
to 1ts narthwesterly offset, Ko offsets have been drilled
to the north, northeast, east and scuthsasts In these
directions, no Tocito drilling has been mads although from
the contour map it appears likely that the poel will extend
a considerable distance in the gensral east and southeast
direction, The injection well, T-13L, was the eriginal well
in the field drilled to ths Dakets sandstone, but dus to
mechanical difficulties, it was a poor producer and plugged
back to the Toeito formation, where a windew was cut in the
casings From this formation it produced spproximately
20 barrels per day, plus gas. The Schlumberger of the Tocito



formation in this well indicates the sand to be as good,
if not better, than any other well in the field, It is
assumed that the well did not produce greater quantities
of oil because the sand was mudded up, The injection
pressure is constantly rising although the amount of water
injected is not increasing.

Injected water, as shown in the Transcript of Proceedings,
is first showing up dip in the southwest offset T-157. This
well alse shows the best reduction in gas oil ratios, These
facts are evidence thet the water, follewing the strands
of the greatest peresity and permeability, is nct moving from
the injection well in a uniferm manners In other words,
oil will be trapped behind the water table.

The South Blaneec Toeito Pool is not a ®"pilot®
pressure malntenance program, It is rimental as
indicated in the Commiseion's Order R~349,.

The South Blanee Tocito Pool remains to date undefined
exoept for probably three dry holes (see Exhibit A and B),
namely,

Johnaton's well SE/L Sec, 30-27N-6W
Lowry et al wells ¥E/L Seo. 16 and NW/L See, 2L-26N-&,

thess wells being some distance from present production.
Johnsten has recently extended the peecl morthwest in
well #10 in the SE/L of Section 36=~27H~MWe The east end
and the north borders of the pool still remain undefined
with excellent chances of large amcunts of additional
production. Spaecing of the present oil wells is not
uniform. The characteristios of the Tesito sand are:

Original productiom marketed September 1951,
Original B.H.Ps 2200 to 2250F P.S,.1.,
Present Be.H.P. 1800 to 2050F P.S.I. depending
on the date of first production and
the amount of oil and gas preduzed,
Thickness 10 to 30 feet, with greater thickness
down dip,
Porosity averages approximately 15%,
Permeability averages approximately 138 millidarcys,

porosity and permeabllity varying threughout the thickness
of the sand in each well and from well to well
Gas oil raties = original - unavailable
present - see transoript

CASE 697

This new case No, 697 asks extension of the "pilot" pressure
maintenance program, requesting apovroval of injeecting water into three
wells, namely, T-123, NE/4 Sec. 7-2&i~& (this being a gas well presently
shut-in and, structurally on the top of the Tocite samd, the highest well
in the pool), well D-83, Wi/l SE/l Section 5-26H-& (after pluggimg baok
from the Dakota farmation from which it is now produsing to the Tocite
formatiom), and Johnsten's well No. 11 in the 3B/L Sw/i Sestiem S6-26N-&W
(presently shut in as a very high gas oil ratio- well) with contiming
permission to inject water into T~109, SW/L Seotion 3~26N-&W.



COMMENT

Well T=123 should bs used as 2 gas injeetion well
with that gas presemtly being blown to the air supplemented,
if practical, by gas from the Dakota and Pictured Cliffs
formationse If water were injected into this well, it would
eventually disperse water throughout the Tocito formatiom,
not only on Lowry's but Johnsten's, Brookhaven's and Dacresa's
properties and, threugh mixing the water with the gas and oil,
devalue the preoduction and reserves,

Well D-83 is presently a commercial producer im the
Dakota formation and should contimus as such. In looking
at the Schlumberger of the Toelto formation in this well,
it appears that it would make a commereial producer in the
Tocito sand. To plug back this well from the Dakota
formation and open up the Tocito formation for water injeotion
would be a dissipation of valnable resources. This well, in
accordance with Lowry's contowr map en top of the Teecite
formation, iz approximately 10 feet higher than the east
producing offset -85, and appraximately 20 feet higher than
the oil productiom in well T-109 SW/L Seetion 34 Additionally,
if water were injected inte the Toeito formatiom in this well,
it would damage the oil reserves in the NW/i Section 5 cwmed by
the undersigned companies. In other words, it would drive
oil from the WW/; of Section 5 or co-mingle the water with the
0il so as to devalus the production and reserve,

Although Lowry et 2l Operating Acoount has givem the
Camission the impression that Johnstom 0il & Gas Company
may cocperate in & water flooding or pressuse maintenance
project, I have the personal assurancse of Johnsten 01l &
Gas Company, owner of the lease rights umder Sectiom 6, that
they will in no way agree to or countenance such a project,
Witheut Johnston fleeding or repressuring the area, the oil
wnder Lowry's properties would eventually in part be driveam
across the borders to Johnston's properties, This we suspect
is th:ereucn Lowry wishes to inject water into wells T-123
and D 3;

Swmary

The water fleoding pressure maintenance project should
be stopped until sush time as

l, The pool has been defined by additieonal drilling
on uniform spacing.

2+ The area umitised or agreements had to control
project for all the pool,

3¢ Correlative rights have besn protected for all parties,

Lo Waste gas has been ubilised (through compressor statiom
now being constructed,)

S« Further efforts made through produstien methods te
reduce oil gas ratios - casing and tubing settings,
more wells, lesser production per well, regular
productien.



6. Gas injeotion on top of structure.

7« WVater drive on north edge on dewm dip in only
non~coammercial wellsas

TESTIMONY AND mmrrs PRESENTED AT HEARIHG OF COMLISSIOH MAY 19, 1954,

The exhibit records show behavior of the pool through botiom
hole pressures (Exhibit 3) from August 1953, and gas oil raties (Exhibit 2)
since July 1953+ The first production was marketed from the peol im
September 1951, The first wells had bottom hole pressures of 2200 to 2250f,
In other words, there was a drop of 200 to LOOF from beginning to earliest
.date on the exhibitss I have not learned what the original gas oil ratios were.

Exhibit I ~ Map South Blaneo Pool « unduly limite
the pool area ~ present and potential, Please refer to
our Exhibit A which shows Jolmston's new oil well #10
SE/L Section 26-27H~TW, also the three wells (green)
drilled ungrodunetive through the Tocite, these being to
date the only limiting faotors to the pool's extensions,

Exhibit « Controur Map ~ Top Tooito Sandstone ~
unduly limite the pool area - present and potential,

Please refer to our Exhibit B which shows our contour
map on top of the Toclteo sandstone - over & larger aresas
This map clearly shows the unlimited prospective exteat
of the pool along the strike and enlarged area prespective
up and down dip.

Exhibit # (7th Genersl Survey Jan. 11~13/54) and
#5 (8th General Survey April 1-3/5i) - averace reservoir
pressures - gives the impression of a limited pool area
particularly on the esaat end which remains unsxplored, and
highly preospective (see our Exhibit B). Gensral Survey
#1 through 6 are not included in either the testimony or
the exhibits,

REFER TO TRANSCRIPT OF DIRECT TESTIMONY

Page 3 - We do not undsrstand why it is necessary or not
nscessary to use well T-109 pruonﬂ; a commercial
o1l produser as a water injection well,

Page Li ~ There is no Jomsten agreement, There is no agreement with
Brookhaven 0il Company and Dacresa uerporatien. Therefore,
Lowry without such agreements and the prqeot.ian of
correlative rights may not inject water into wells
T-123 and D-83, As mentioned above, without doing this
or injeeting gas into T-123, the present program of water
injestion will drive Lowry's oll onto Johnston's properties,

Page 5 ~ The use of commercial oil producing wells for water
injection wells is, to our mind, the destructiom and
devalustion of oil preduction and oil reserves,

Injeotion of water in a well will, of courss, reduce

the oil gas ratios, The questiom is will injectiom of
water into a formation decrease or increase oll recoveries
in the best manner,

5~



Page 9. - Lowry's program will not protect correlative
rights as indicated above,

Page 10 = A central tank battery for the metering of oil
(and gas and water) is impraetical and jecpardises
ownerships The ownership of all the leases will not
remain the same forever, Unless the area is cormmmnitized,
the central tank battery should not be installed,

REFER TO TRANSCRIPT OF CROSS EXAMIRATION

Page 12 - It is impractical and a waste of natursl rescvrces
and devalwss production and reserves to plug present
Daketa preducing well D=83 to the Tosite farmatiem
vhich will prebably zlso produse oil, use the Teoito
formation for a water injestion well in that formation,
then recowplete in the Dakota for oil produciien,
In additiem, such an operation weuld devaine the oil
and gas reserves in the Tocite famation through water
flooding the WW/i of Seetion 5 belonging to the
undersigned,

Page 13 and i - Lewry et al proposes to put water in ihe gss
cap so that the oil driven up dip will not enter
the gas cap, This is cemtrary to orthedox concepts
that it needs no further comments, ’

Page 1l ~ Lowry proposes to disperse water througheut the field,
Water is one of the prinecipal things that should not
be produced with the oil, Additionally, it will
devalue the production due to the expense of segrezating
gas, water and oil before marketing,

Page 15 ~ We agree with Mr, Cogin's thoughts on the matter of a
common tank batterys

Finally, it is requested that Lowry's application Case 697 be
denied, either with or withsut continuance of the Case for further
testimony and cross examinatione

It is requested that Order R~3L49 be rescinded.

BROOKHAVEN OIL COMPANY
DACRESA CORPORATION

A

6/1/54. President 77




13/ WEXICO OIL CONSEAVATION COLMISSION
SAKTA FE, IEW LEXICO

IN THE MATTZR OF THE APPLICATTON

OF LOWRY, ET AL OPERATING ACCOUNT

FCR THE APPROVAL OF AN EXTERSIOK Cne £ 97

OF ITS PILOT PRESSURE MAINTENANCE

PROGRAN IN THE SOUTH BLANCO-TOCTITO

POOL, RIO ARRIBA COUNTY, IEW MEX-

ICO, AXD PERTISSION TO GUAGE OIL
AT A COYLIOIT TATI BATTERY.

PETITION
TC Thza OIL COLSZAVATIOI CULMISSICN
SALTA £B, 115W L=lIC0

Comes the undersigned, Lowry et al Operating Account, with
offices at 1&2 Munroe NE, Albuquerque, New Mexico, and petitions
the Commission for an order approving the extension of its pilot
pregsure maintenance program in the South Blanco-Tocito Pool,

Rio Arriba County, New lMexico, by the addition of wells to be
utilized for water injsction purposes and authority to increase
the amount of water to be injected; and for an order to permit
guaging of o0il at a common tank battery; and in support tanereof
Petitioner would show:

1. That the Commission has heretofore approved pressure
maintenance in thes South Blanco Tocito Pool, Rio Arriba County,
Few Yexico, by its order No. R-3249, and that upon approvael of
this petition, this pressure maintenance prosram will be extended,
and will be in the interests of corservation.

2. That geological information zas heretofore been presented]
to the Coumission in Case o. 537 and Case 1o, 555, which informaty
Fetitioner respectfully requests the Commission to take notice
of in connection with this petition; and that further information
will be offered in connection with this petition.

3. That the guaging of 0il at a common tank battery will
be in the interests of efficient management of the pressure

maintenance program, and that the rights of all persons interested

ior




ircluding royalty owners, will be vrotected.

AdHaREFORY Fetitioner bequests the Cormission, after notice
and hearing as required by law and the Rules and Regulations
of the Commission, to enter its order approving extension of
the pressure maintenance program heretofore approved by Com-
mission order No. R-349, and to approve the guaging of oil at
a common tank battery, together with such other provisions as in

the judgment of the Commission may be deemed fit and proper.

Respectfully submitted,

LOWRY et al OPERATILG ACCOQUNT

Bmf{owuy\ W . kﬁuﬁéll;

Aftorney for Petitioner

Jason W. Xellahinr
P. 0. Box 381
Santa Fe, XNew lexico




17 MEALICO OIL UOFSL.iVATION COVISSION
SARTA ¥B, NRW MIXICO

I TR VATTS . OF THY ALTLICATIOE

08 1LOuwHY, =T AL O¥z2iA 16 ACCOUET

FCT T ADTHOVAL OF AL EATTRSIOY

OF 20 PILUT CuRIDSULE ATl TELARCE

FROGHAL ID T3 S0UTH BLAKCO-TOCITO Cage Yo. 697
FOUL, oI0 ARKIBA COULRTY, lia M-

1C0, ahi cord 13510 TU GUAGE OlL

AT A Uurxln TAbi, valicul,

ANYKDSD rFoTITION

TC THE OIT COESURVATIOH
CORIISSION, SANTA PE, KEW MEXICO

Comes now the undersigned, Towry et al Operating Account,
with offices at 142 “unroe N2, Albugquergue, l'sw Yexico, and
resnectfully requests this commission %o aeccept this as ar
amendment to its petitiorn ir the adbova styled cause:

1. Tetitioner raguests that 1ts well designatsd as
T-85 be desipratasd as a water ianjection well, nursuant to
ths petition filed in thls cause,

2. That the Commission econsider tue testizony and
exiiibits narstofore offer:d in this case in conncotlon with
this amanded petition.

3, That in the event additiopal testimony is required
by tihe commisslon, that this case bs sai for aspeclal hear-
ing at an carly date, and that the Comalssion enter its
order granting the petition Iin all rsspscts as requested,
ezcept as norsin amended,

fizapectfully sudbmlitted,

Jasor #, rnellanin
Attorney for retitioner



