EARLOUGHER ENGINEERING
PETROLEUM CONSULTANTS - CORE ANALYSES
3318 EAST 2I1ST STREET

TULSA, OKLAHOMA

June 18, 1953

Lowry et &1 Operating Account
616 Fast Central Avenue
AlbuqQuerque, New Mexlco

Re - Core Analysis
Federal Well No. 11-52-85
Sec. l"', T- %"R., R. 6-W.
Rio Arriba County, New Mexico

Gentlemen:

-Attached are results of analysis, together with profile and sumary,
covering core received from your above well.

Yours very truly
EARLOUGHER ENGINEERING

o

R. C. Barlougher, Engineer

JMR 8

Encl - 2

cc - T. G. Lowry
A, C. McLee

G. F. Moulton
G. L. Yates



EARLOUGHER ENGINEERING
CORE SUMMARY

Company Lowry ot al ating Ac Lease_ Faderal Well No.11-52-85
Location_____Approximately 610 feet.

Section_ % Twp._26=N. Rge._ 6-W, _County.____ Rio Arriba State New Mexico

Formation Cored Tocito gand Type Core___4=1inch Diamond

Date Cored___ 5=5-33 Date Shot Coring Fluid_ 01l emnleion
Depths: Top of cors, black shale 6643.0 feet
Top of oil sand 6658.3 "
Bottom of oil sand 6670.5
Net feet of oil sand 11.2
Bottom of core, black shale 6690.5 "
Total feet cored 47.5
Feet analyzed 20.0
Shot Record: Set Packer Feet
Depth, Feet Shelt Quarts Quarts
From e Feet Diameter Per Foot Total
Completion Data.
Hrs. well stood after coring ; Feet Fiuid in Hole (Oil— Water. )
Clean-out time, brs..____ ; Initial production, bbls. day. (Qit Woater )
Remarks: The interval from 6643.0 to 6690.5 feet was dlamond cored and core

gamplsd by Lowry 0il Company. Coring was comrenced and completed
ir black shale, The entire upper part of the cored section from 6643.0 to 6672.7
feet was gealsd In cans a2t the woll and shippsd to our laboratory in Tulsa for
analysis. Two aliitlicual samplss were received from the shale cored from 667h.%k to
GAB7 .2 Test., vaig was limited to the sectlon between depths 6653.8 and 667h.7
feot,

{C.ontinued following page)



Lowry et al Operating Account
Federal Well No. 11-52-85 Page -2~

Results of analyses indicate 11.2 net feet of oll sand between depths 6658.3 and
6670.5 feet. The data are summarized in two sections on the basis of variation in
permeabllity. Section one contains 8.6 net feet of sand with permeability im the
rangs 0.1 to 5 millidarcys. Section two contalns 2.6 net feet of sand having
permeability values above 6 millidercys. The entire oil sand section is grey,

salcarecus shaly sani and was 9l per cent insoluble in cold EC1.

PERMEABILITY The permeability is low throughout the oil sand with the weighted

average being 5.1 millidercys. The 8.6 net feet of sand in sec-
tion one has an average permeabllity of 0,9 millldarcys compared with the average
of 19 millidarcys for the 2.6 net feet of more permeeble sand in section two.

Permsabllity capacity is 57 foot-millidarcys.

POROSITY Welghted average porosity of the oll sand 1s 11.2 per cent with

section one showing an average of 10.4 and section two an average of

13.7 per cent,

PER "CERT SATURATION This well was cored with oil emulsion mud and shows a

relatively high averege oil saturation of 31 per cent.

The average core water sesturation is 23 per cent which represents average connate

water.
OIL CORTENT Aversge o1l content of the oll sand is 273 barrels per acre-foot
E——— —_

with sectlon one showing an average of 234 and section two an

average of LO4 barrels per acre-foot.

LABORATORY FLOGDING TESTS Laboratory water flooding tests on twelve seamples

from the o1l sand section ylelded no oll recovery
from any of the samples analyzed. The over-all average residuasl oil saturation

after flooding was 35 per cent which 18 approximately 4 per cent higher than the

EARLOUGHER ENGINEERING
TULSA, OKLAHOMA




Lowry et al Operating Account
Foderal Well No. 11-52-85 Page -3-

average of adjacent samples, The high residual oil seturation together with the
lack of any measurable oll recovery in these laboratory flooding tests may result

fram the use of oll emulsion mud for coring.

All samples were flooded with fresh water and the average radlal permeablility to
water for the low permeability sand in section one was 0.068 millidarcys and for
the more permeable sand in mection two, 0.4 millidarcys, These data indicate that
the more permeable sand in gection two has a psrveabllity to water approximately
.7‘times greater than the sand in section one whereas the permeability to ailr for

section two iz approximetely 21 times higher than that of section one.

Bight of the above mentioned twelve samples from the oll sand sectlion were flooded
at a very high pressure of approximately 920 psi. All other samples were flooded
with & magximm: pressure of 70 psl. No oll recovery was effected at 920 psi and
the rate of water through-put increassed in the ordsr of megnitude that might be

expected for such inoresse in pressure.

Eight additional cors samples were flooded in the laboratory. These samples had
been exposed to the alr for approximately 48 hours before flooding. The samples

were milled %o 2%“ 0.,D. prior to flooding whereas the previous flood tesis were on

ull diameter fresh cores.

The eight dry core wamples were flcoded with fresh water for 11 homrs and then
with synthetic brine for an additional 8 hours. Some plugging dues vo use of fresh
water was eviiant cgpecially in the samples with the highest permeabllity., Average
permsability to the fresh water wae 0.84% millidarcy at 30 pei, and 0.50 millidarcy
at 70 pei. The averegze permeatility to brine was 0.42 millidarcy at 70 psi. The
full diamster fresh core samples indicated an average permeability to fresh water

of 0,13 millidarcy at 70 psi.

FEARLOUGHER ENGINEERING

TILSA OKLAHOMA




Lowry et al Operating Account
Federal Well No. 11-52-85 Page -k-

The elght dry cores indicated an average residual oil s-turation of 36 per cent
comparad with the average residual of 35 per cent for the twelve fresh flood
samples. None of the fresh core samples ylelded any measurahle oll recovery while

three of the dry core samples showed recoveriles varylng from 5 to 9 barrels per

acre-foot.
CORCLUSIONS
1. Net feet of oil sand is 11.2 located between depths 6658.3 and 6670.5 feet.

2. The oil sand has a low average permeability of 5.1 millidarcys and low average
poroslty of 11.2 per cent. Permeablllity capacity is 57 foot-millidarcys with

the majority of this being contalned in 2.6 net feet of the oll sand section.

3. The core shows & relatively high average oil saturation of 31 per cent and no
oil recovery was effected in the laboratory water flooding tests. This may

be due to the oil emulsion mud used for coring.

k, The estim-ted primary oil recovery by gas expansion is %}3Jbarrels per acre-

foot or 1270 barrels per acre from the area of which this core is representativr.

3., If reservoir pressure 18 maintained by an «fficilent water drive it 1s possible
that an additional oil recovery of 65 barrels per acre-foot or approximately

730 barrsls per acre may be obtained.

Respectfully submitted

EARLOUGHER ENGINEFRING

/@zyﬂ»«

J. M. Robinson, Engineer

JMR 8

EARLOUGHER ENGINEERING
TULSA, OKLAHOMA



Average

* Not inc

#¥% Percent

LOWRY, ET AL OPERATING ACCOUNT

FEDERAL WELL NO. 11-52-85

ACID SOLUBILITY TESTS

Depth. Ft.

6657.3
6658 .4
6659 .3
6660.5
6661.6
6662 .6
6663 .6
6664 .5
6665.5
6666.6
6667.7
6668 .6
6669.6
6670.3
6671.6

luded 1in averages,

insolutle in, cold 15% HC1.

% Acid
Insoluhls #%

Jg

EARLOUGHER ENGINEERING

TULSA. OKLAHOMA
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EARLOUGHER ENGINEERING
RESULTS OF CORE ANALYSES

COMPANY. LOWI':[, et al Opera.ting Account WELL Federal No. 11152-85

. Per Cent Saturation Avg. Oil
sqple | Qepth | Ry, e T e Ramarks
32 | 6653.9 - 4.3 2k, 76. 100. B8l.*
34 | 6654.5 - .- -- -- - -—-
35 | 665k.9 -- 7.9 11. S5k, 65. 69.%
38 | 6655.9 o= .- - - - -
39 | 6656.3 0.k 6.9 12. 54, 66. 62.%
k2 | 6657.3 IMP 3.5 38. L, 82. 100 .*
L3 | 6657.6 0.1 -- -- - -- .- %
L5 | 6658.2 0.3 -- -- - -- - %
L6 | 6658.4 0.5 8.7 33, 31. 64, 220.
L8 | 6659.0 0.5 - -- - -- --
Lg | 6659.3 0.9 10.4 36. 16. 52. 290.
53 | 6660.5 0.3 13.8 17. 22. 39. 190.
54 | 6660.9 L8, - - - - -
55 | 6661.3 18. - -- .- - -
56 | 6661.6 9.2 15.4 35. 20. 55. h20.
57 | 6661.9 b7. -e - - - -
58 | 6662.3 IMP .- -- -~ - -
59 | 6662.6 0.3 6.3 23. 11. 3k, 100 .%
60 | 6662.9 5.6 -- - -- - --
61 | 6663.2 k.9 -- -- -- .- .
62 | 6663.6 8.6 12.0 b, 2k, 65. 380.
63 | 6663.9 11. -- -- -- - --
64 | 6664.2 0.8 -- -- -- -- -
65 | 666L.5 2.6 13.1 30. 15. 4s, 300.
67 | 6665.2 1.1 -- -- -- -- -—
68 |6665.5 0.1 9.1 35. 10. ks, 250.
71 | 6666.3 0.8 - - -- -- --
72 | 6666.6 1.5 - 10.6 3k, 14, kg, 280.
75 | 666T7.7 1.0 10.5 19. 3k. 53, 150.
76 | 6668.0 0.5 .- -- -- -- .-
78 | 6668.6 0.9 9.0 19. Ly, 63. 130,
79 |6669.1 IMP -- .- - - - %
80 |6669.4 cracked - -- - - --
81 6669.6 0.6 9.2 29. 23, 52. 200.
83 |6670.3 1.8 9.2 33. 17. 50« 2ko.
84 |6670.7 0.1 .- -- .- - -
87 |6671.6 0.1 4,7 36. 23. 59. 130.*
SUMMARY :
Depth, Feet

Feet Averoge Average Av?. Oil Avg. Water Avg. Qil Content
From To of Sand Permeability Porosity ot Sat. bl./A. Ft.




EARLOUGHER ENGINEERING :
RESULTS OF CORE ANALYSES Page -2-

coMPANY_Lowry, st sl Cperating Account weLL Federal No. 11-52-85
) . Per Cent Saturation Avg. Oil
m ron. Porosi ten
Saqte Bert o Par Cont o ety el porient, Remarks
88 | 6671.9 IMP - - - -- - %
90 6672.7 IMP 5.2 25. 5. 100. 100 .%
91 6674.6 - 5.1 28. T2. 100. 110.%
* Exclude from average
| |
|
! |
i L
!
|
SUMMARY
Depth, Feet F A A Avg. Oil Avg. Wat Avg. Oil Content
From To of %%;d Perr;‘:raatgﬁty Pc\;regg%? ngcit. ‘ ngot.a & vg'bl"/A.OPten
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PROPOSED EXPERIMENTAL PRESSURE MAINTENANCE PROGRAM

BURPOSE:

The purpose of the proposed experimental pressure maintenance program
is to evaluate the possibilities of increasing ultimate oil recovery from
the South Blanco Toeito Pool by the injection of water. Providing formation
characteristics are adaptable to water injection, ultimate oil recovery will
be increased by water displacing oil in the pore space, providing an ex-
transous energy source to move oil to the well bores, and provide for the
more efficient use of gas presently in solution with the oil.

SOQURCE OF WATERs

There are a number of water sands present in the area of the South Blaneo
Toecito Pool. Present plans contemplate the converting of an uneconomic Picture
ed Cliffs Gas well to a water supply well. This well (PC - 89) is located in
the WW/L SW/L Section 3, T26N, R6W, Rio Arriba County, New Mexico. Water sands
from 1700 feet to 2400 feet are considered good potential sources for injection
water.

PROGRA¥ PROPOSED FOR EXPERIMENTATION:

It is proposed to inject initially 1500 barrels of water per day into
the Tocito formation. One well, Federal Tel3k, will be used as an injection
well providing the stipulated volume of water can be injected. If it is
necessary to use two wells to provide sufficient injection capacity, Federal
T«109 will also be converted. I{ is ocontemplated that maximum injection
pressures will be 3000 pes.i.

PROPOSED INJECTION WELLSS
Federal T=13L
Locations 660FNL, 1980FWL, Sec.10,T26N,R6W
Elevation: 6,550t DF
Drilling commensed: April 29, 1950
Drilling completed: July 19, 19550
Commenced producing:idugust 21, 1952
Surface Pipes 13 3/8" D casing @ 312', with 350 sks cement
Intermediate Pipes 9 5/8" D casing @ 2,990', w/500 sks cement
Produotion Pipes 7" OD casing @ 7210', w/300 sks cement.
Milled out 7" ocasing 6728' - 6770 to
produce from Tocito formation.
Total depth: 15562 feet
Plugged back total depth: 6,770 feat




Federal T=13L (eontinued)

Acid Treatment: 1st treatments 500 gallons mud acid
2nd treatmelts 2,000 gal. acid after shot
Shot records 120 quarts SNG
Initial Potentials 37.9 barrels of oil per day.
Present Produstion: Approximately 10 barrels of oil per day.

Federal T-109%
Locations 660! FSL,660' FWL,Sec. 3, T26N, R6W.
Elsvations GL 6,484
Drilling commenceds February 23, 1952
brilling eompleted: March 30, 1952
Commenced ProdueingsMay 5, 1952

Surface Pipe: 10 3/L* D casing set @ LBO' w/250 sks cement
Production Pipe1 7 5/8" D casing set @ 6,67h' w/171S sks cement
Tubing ¢ 2" EUE set @ 6,700

Total depth: 6,735¢

Acid treatment: None

Shou Records Not shot

Initial Potentials 135 barrels of oil per day.
Present Productiont Approximately 75 barrels of oil per day.

EXPANSION OF WATER INECTION PROGRAMs

The expansion of the pressure maintenance program will depend on
the success achieved for the experimental program. To maintain re-
servoir pressure on a fieldwide basis will require additional volumes
of water to be injected and the use of additional water injection wells.
It will be necessary to cbserve the experimental program for a period
of time in order to determine the feasibility and proper planning of a
fieldwide programs



June 29’ 1%3

United States Department of the interior
Geological Survey

Fost Offics Box 965

Faraington, New Mexico

aAttontion: Er. F. T. MeGreth,
Distriet Zngineer

Res South Elamco Toelte Pool,
Rio Apriba County, Hew Hexico

Gentlemen:

Loury et al Operating Aesount proposss conducting an

ntal pressure maintenanse progpam for our propertiss
of the South Elaneo Toocite Poel, Rio Arriba County, lew Mexleo.
This program contemplates the use of water &s & repressuring
medium and the scurde of water is to be from fresh water sands
in ths area, ocourring from the surface to a depth of spproximately
2L00'. Initially it is proposed that sppreximately 1500 barrels
of water per day be injected into the Toeito formation in order
help maintain reservoir pressure, theredby greatly inereasing
ultingte oil recovery from the pool. In ewer t0 accomplish this
experimental program, it is preposed that either ene or both of the
following wells be cornwerted to water injection wells:

SF O79035~4 =« Federal 1-13L: This well is located

660! fyrom the North lims and 1980' from the wWest line

of Section 10, Township 2 6N, Range 6W, Rio irriba
GCounty, New Mexico., The well was sompleted at a

plugged back total depth of 67701, and is produwctive
from the Tocito formation for the interval 6728' - &770%.

W 03551 =~ Federal T«35-109: This well is located

660" from the South lime and 660' from the West line

of Section 3, Township 26N, Rarnge 6W, Ric Apriba County
Hew Mexico. This well was completed at a t depth of
6735!, and is productive from the Toeito formation for the
interval 66840 - 6735%.



Ue 8. Taparusent of the Interior
Geological Survey

Attentions MNr. MeGrath -2 = Jums 2%, 1553

our plans are to attespt to inject the desired volumes of water
into Faderal T-134, and if sufficlant quantities oan be injectsd into
this well then 7-35-109 will not ba used as an injection well. As 1t
is highly doubtful that this one well will provide sufficlient injection
capacity, approval is being requesied %0 use eilher ome or both of the
sbove detailed vells for injeation purposes.

#e would like to esphasize that this program will be on an ex-
perimental basis to determine tha feaslbility of the injestion of
greater volumes of water in arder t0 malintain ressrvoir pressure
and increase uliimate oil resovery from the reservoir. is this pool
preduces from a sclution gas drive, pressure maintenancs, with water,
if guccessful, will greatly inerease ultimate oil recovery by proe-
viding additioral energy to the reservoir,

Attached iz a plat showing the wells of the South ilanco
Toeito rool and the proposed water injection welis. This program
will be placed in effgct within the next two or thres months and
ws respectfully request your spproval.

Yours very truly,

Q- 2. 3 )
As Fo Hollard

AFBieg
encle

EQE@EWE@

JUL1 1953
15, 5. GHOLAGICAL SURVEY

3.

FARMINGION, N M.



August 20,1953

Mr. R. R. Spurrier
Post Office Box 871
Santa Fe, New Maexlco

Re: ©South Blanco Toclito Pool
Rio Arriba County, N, M.

Dear iir. Spurrier:

We acknowledge receipt of HNew Mexico Uil Conservation
Commission Order #R-3L49, dated July 27, 1953, granting approval
for lowry et al Operating Account to conduct & pilot pressure
maintenance program for the above captioned Pool. 1 wish to
express my appreclation to the Commission for spproving lLowry's
plans for a pressure maintenance program for the Fool, and for
the past cooperation you have given to our mutual problems.

Shipment of some of the equipment needed for our
program has been delayed and it is believed that it will be the
latter part of September, 1953, before we will be able to come
mence Water injection.

Again I wish to express my appreciation for the
Commission's approval.

Tours very truly,

{Signed) A. F. HOLLAND
A. F. Holland

AFHieg ’/
ecs Jir. W. B, Macey,‘/Chief Engineer, 0il Counservation Commission
Mre. Jason W. Kellahin, Attorney at law, Santa Fe, New Mexico




BROOKHAVEN OIL COMPANY

FIRST NATIONAL BANK BUILDING
(MAIL) P. O, BOX 844

A")uclucrclne, New Mexico

PHONE 7-8883 TELETYPE AQ-96

Septenber 20, 1953,

New Mexicce (1l Jonservation CTormission
State Cacitol
Santa Fe, lew kexdco

I

Att: "r. H, Re Spurricr, Secretary

Dear ¥r, Opurricr:

éuWaﬂ Heaving July 16, 1952,

y 3 i = a Case No. 555 - 1ppl¢cau10n
of Lowry ct 2l {nerating &ccount For arproval of a pilot pressure
maintenance oro-ram fcr water injection in the South Rlanco-Tocito
Pool, Ric Arribhz Dounty,

before our

1 nots the ordar of the Dommission, Case NO,SSS, Order
No. -39, aprroving the spnlication of Lowry for permission to
3 essure maintenance program in the above areaj; that
permission i ' vauted tc inject vater in injection wells, =tc,.
The Cormission hzkes note that nc objaction was made to the granting
of this arnlication.

”:'—SE ne advised thst the Lewry Company contacted neither
n 01l Jompany or the Dacress Corporation either previous

: hearlr . Tihcse corporations cwn acreage adjoining and
within the Lowry bleock in Township 26 North, Ranses 6 and 7'~est, and
also have ov=rriding royalities on Lowry lsases. Please be advised that
the above corporstiormscbject very stronily tc a water flooding program
at this tine and It elieve thst 2ll interested varties should be
notified such a pro-ram by the Loewry people and a renearing had
before vour JScwrmission,

Very truly yours,
ROOKHAVEN O1L COMPANY
\i' Pﬂ qCOtJ’ Urb

Bre81aent

DACRESA CORPORATICN

WM

Thomes I's Scott
TES tms Fresident



BROOKHAVEN OIL COMPANY

FIRST NATIONAL BANK BUILDING
(MAIL) P. ©. BOX 644

Al]::ut{uerquc » NCW D‘cxico

PHONE 7-8853 TELETYPE AQ-96

Sertenber 22, 1952,

Mr, Ro =
Mew texl Tonservation Cowdssion

Wonld you please pub the sttached letter before the proper
peovle end in the propzsr handse.

darzerous for the Commission to arprove
such projects jush because there is no objection. I believe befare
such projects as svacinv, repressuring, water flcoding are determined
en by your Somissicn, that all interested parties should be required
to be nctified by nebition and that the Cormission should not consider
stch projechts without certifisation of such notices,

T belisve it is vas

EN

[ C*‘“?,

JTw

Very kindest regards,
DRCOKFAVEY OIL COMPANY

Tros. B, Scott, Jra
President

~ Letter itc Cominission
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OIL CONSERVATION COMMISSION
P. O. BOX 871

SANTA FE, NEW MEXICO

September 24, 1953

Mr. Thomas B. Scott, Jr., President
Brookhaven Oil Company
P. O. Box 644
Albuquerque, New Mexico
\

Dear Mr. Scott:

This will acknowledge your letter of September 22nd
with enclosed letter addressed to the Commission.

With reference to Case No. 555, which is Lowry's
Pilot Water Injection in the South Blanco-Tocite Pool case, you
are hereby advised that the case was properly advertised and due
hearing was held. The proper time for the filing of your objection
was at the time of the hearing.

You may, however, apply for re-hearing, as ocur rules
and regulations provide and the Commission will be glad to consider
your petition.

Very truly yours,
R. R. Spurrier
Secretary and Director

RRS:ve



Lowry Oil Company
616 Central Avenue S.E.

Albuquerque, New Mexico

October 13, 1953

Mr. . 2. Spurrier

New Fexico 0il Corservation Commission
Post ‘E,.:Lce Box 871

Santa e, Yew Mexico

Ze: Pressure Maintenance Program
South Blanco Tocito Pool

£ >

s
Dear wre. Jpurriar: (,/j{'?“.

This is to advise thalt water injection for the South Elanco
Tocito Pool was commenced on Jcteber 7, 1953, in conformance
with Wew lexico O0il Conservation Commission Order R=3L9, dated
July 27, 1953. At the present time, w2ll T=13l is being used
as =& water injection well.

b

g

monthly reports, as reguested Hy the above mentioned Order,
will e Turnished, commencing with the rionth of October, 1953,

The cooperation of the 0il Conservalion Commission on
matters relating to the South Blarnco Tocito Pool have been
greatly aporeciated.

Yours very truly,

Q.\_‘w

A. P. Holland
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Lowry Oil Company M/

616 Central Avenuve S.E.

Albuquerque, New Mexico
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November 25, 1953

Mr. R. R. Spurrier

N. M. 0il Conservation Commission
Post Office Box 871

Santa Fe, New Mexico

Re: Pressure Maintenance Program
South Blanco Tocito FPool

Dear Mr. Spurrier:

As previously reported, water injection was commenced on

October 7, 1953 for the South Blanco Tocito Pool, Rio Arriba
County, New Mexi co. During subject month, the Lowry et al

Operating Account T-134 well was used for injection purposes,
and a total of 14,511 barrels of water was injected. Pro-
duction data for the Lowry operated properties, during the
month of October, 1953, was as follows:

Monthly 0il Monthly Water Monthly Gas
Produciion, Production, Production,
Well No. Barrels Barrels M.C.F.
T=179 L,L05 0 6,235
T-132 2,410 0 2,060
T-157) 5,29 176 8,621
T-109) 1,753 0
T-162) 0 0 0
T-207) 5,332 0 12,745
T-129) 5,3L9 0
T-177) 2,L06 0 16,710
T-127) 5,690 )
T-85 L29 0 671
T-125 2,184 0 2,350

35,254 176 49,392



Mr. R. R. Spurrier :
N. M. 0il Conservation Commission November 25, 1953

As could be expected, mechanical failures of equipment
were numerous during the initial stages of this pressure main-
tenance program, and there was considersble down-time during
the month. The water injected, therefore, during the month, was
not as much as we had hoped to achieve,

Yours very tmly,

& Fpally

A. F, Holland

AFH:eg



