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EARLOUGHER ENGINEERING
PETROLEUM GONSULTANTS - GORE ANALYSES
3316 EAST 2157 STREET

TULSA, OKLAHOMA

June 18, 1953

Lowry et al Operating Account
616 Bast Central Avenue

Albuquerqgue, New Mexico

Re - Core Analysies
Federal Well ¥o. 11-52-85
Sec. 4, T. 26-N., R. 6-W.
Rio Arriba County, New Mexico

Gentlemen:

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

Yours very truly

i

R, C. Barlougher, Engineer

JMR 8

Bnel - 2

¢¢c - T, G. Lowry
A, C. Mcles
G, F. Moulton
G. L. Yates
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EARLOUGHER ENGINEERING
CORE SUMMARY

Company____Lowry e!{ al Qperating Account {ease_ Faderal Weitl No.11=-52-85

Location_____Approximately 610 feet South of North lipa, 670 feat East of Wast 1ine Sih
Section_ % Twp_26-N. Rge._ 6-W. County____ Rio Arriba State Bew Merico

Formation Cored Tocito send Type Core__ 4-inch Diamond
Date Cored___ 6-5-53 _____ Date Shot Coring Fluid_011 emmlaion
Depths: Top of core, black shale 6643.0 feet
Top of oil sand 6658.3 "
Bottom of 01l sand 6670.5 "
Net feet of oill sand 11.2
Bottom of core, black shale 6690.5
Total fest cored k7.5
Feet analyzed 20.0
Shot Record: Set Packer Feet
Depth, Feet Sheti Quarts Quorts
From To Feet Diameter Per Foot Total

Cornpietion Data:

Hres. well stood after coringe mm oo Feet Fluid in Hole —_— OV o _\Yater_________)
Clean-out time, hrs .o ... ; Initia} producticn, bbis. day. o (O .. _ ._Woater )
Rernarks: The Interval from 6643.0 to 65690,5 feet was dlamond cored and cors

garplod by Lowry 011 Compavy., Corlng wag comrsncsd and completsd
in black shala.  The eniire uppsr part of tha corsd socbion Ivom £843.06 to H672.7
feot war susalod Il csng 2t Lhe woll and ahvippsd to our laboratory 1u Tulsa for
analysis, Twe atlitionnl samplas were recelved from the shale cored from 667h.%4 to
87,2 Jeet, Avalysis was limited to the sgechlon batween depths 5653.8 and 66747

P L 4L
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~ {Coutinued following pase)




Lowry et al Operating Acoount
Fedsral 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 feot. The data are summarized in two seotions on the basis of variation in
permeability. Section one contains 8.6 net feet of sand with permeability in the
range 0.1 to 5 millidarcys. Section two contains 2.6 net feet of sand having
permsability valuss above 6 millidarcys. The entire oll sand section is grey,

calcareous shaly sand and was 91 per cent insoluble in cold HC1,

PERMEBABILITY The permeability f{a low throughout the oil sand with the welghted

average being 5.1 millidarcys. The 8.6 net feet of sand in sec-
tion one has an average permeablility of 0.9 millidarcys compared with the average
of 19 millidarcys for the 2.6 net feet of more permeable sand in mectiom two.

Permeability capacity is 57 foot-millidarcys.

POROSITY Weighted average porosity of the oil sand is 11,2 per cent with
section one showing an aversge of 10.% and ueotioﬁ two an average of

13.7 per cent,

PER "CERT SATURATION This well was cored with oil emulsion m.d ard shows a

relatively high average oil saturation of 31 per cent,
The average core water sctwration is 23 per cent which represents averags connats

water.

OIL CONTENT Arereages oid content of the oil sand is 273 barrels per aors-foot
A with ssction ons showing an average of 234k and secvion two an

average of LOL barrels per acre-foot.

LABORATORY FLOODING TESTS Lavoratory water flcoling testy on tweolve samples

Trom the oll ssed section ylsldsd no oll recovery
from any of the sarples analyzed, The over-all eversge residual oll saturation

aftor flooding was 35 per cent which is approximately 4 per cent higher than the

EARLOUGHER ENGINEERING

TULSA, ORKLAHOGMA




Lowry ot al Operating Account
Federal Well No. 11-52-85 Page -3-

average of adjacent samples. The high residuul oll saturation together with the
lack of any measurable oil recovery 1n these laboratory flooding tests may result

fram the use of oil emulsion mud for coring.

All samples were flooded with fresh water and the average raiial permeability to
water for the low permeability sand in section one was 0.068 millidarcys and for
the more permeable sand in section two, 0.46 millidarcys. These data indicate that
the more permeable sand in section two has a permeability to swater upproximately
7 times greater than the sand in section one whereas the permeability to air for

section two is approximately 21 times higher than that of section one.

Eight of the above mentioned twelve samples from the oil sand section were flooded
at a very high pressure of approximately 920 psi. All other samples were flooded
with & maximum pressure of 70 psi. No oill recovery was effected at 920 psi and
the rate of water through-put increased in the order of magnitude tThat mignt ve

expected for such increase in pressure.

Bight additional core samples were flooded in the laboratory. These samples had
been exposed to the alr for approximately 48 hours btefore flooding. The samples

wers milled to 2%" ¢.D, prior to flooding whereas the previous flood tests wers on

full diametsr fresh cores.

The eight dry core samples were flooded with fresh water for 11 hours and then
with synthetlic vrime for an additicnal 8 hovre. Sows plugging dus vo use of fresh
water w2s evidant espezially In the sauwpleos with the nlahest permeabliliiy. Averaye
permaability to the fresh water was 0.84% millidersy at 30 psi, and 0,50 millidarcy
at 70 pei. The aversgs portoeatllity to brine wag 0,42 nillidarcy at 70 psi, The
full diameter iresh core gamoles Indleated an nvorase perrwabllity to fresh water

of 0.1% miltidarcy =t TO pel.

FARILGUGHER LENGINEERING

TSN OHEAHOMA




Lowry et al Operating Account
Federal Well No. 11-52-8 Page -k-

The elght dry cores indicated an average residual oil srturation of 36 per cent
compared with the average residual of 35 per cent for the twelve fresh flood
samples. None of the fresh core samples yielded any measurable oil recovery while

three of the dry core samples showed recoveries varying from 5 to 9 barrels per

acre-foot.

CONCLUSIONS

JHR 8

The oll sand has & low average pormeadbility of 5.1 millidarcys and low average

Net feet of oil sand is 11.2 located betwsen depthe 6658.3 and 6670.5 feet.

porosity of 11.2 per cent. Permcability capacity is 57 foot-millidarcys with

the majority of this being contained in 2.6 net feet of the oil sand sectiom.

The core shows a relatively high average oil saturation of 31 per cent and no
0il recovery was effected in the laboratory water flooding teetsa. This may

be due to the oill emulsion mud used for coring.

The estimeted primary oil recovery by gas expanalon is _{l}:bmels per acre-
<l270} barrels per acre from the area of which this core 1s representative.

~

foot or

N

If reservoir pressure is maintained by an efficient water drive it is possible
thabl au addilional oil recovery of 05 Varrels per acre-fvoi or spproximately

730 barreols per acre may be obtained,

Rsgpectinlly submitted

BARLOUGHER ENGINEERING

Y

M., Robinson, Engineer

.

EARLOUGHEERE ENGINEERING

TULSA, OKILAHOMA
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LCWRY, ET AL OPERATING ACCOUNT

Sample No.

Lo

k9
53
56
29
62
65

72
7>

81
83

Average

FEDERAL WELL NO. 11-52-85

ACID SOLUBILITY TESTS

% Acid
Degth. Ft. Insoluble *#

665T7.3 66. *
6658 .4 83.
6659.3 gh.
6660.5 97,
6661.6 87.

6662 .6 6k, »
6663 .6 - 9k,
6664.5 93.
6665.5 81.
6666.6 95.
6667.7 92.
6668.6 9l.
6669.6 96.
6670.3 91.

6671.6 80. *
910

* Not included in averages,

*% Percent insoluble in, cold 15% HCL.

EARLOUGHER ENGINEERING

FULS A, OKLAIOMA




EarLoUGHER ENGINEERING
SUMMARY OF CORE ANALYSES DATA

' IR AT
COMPANY_Jowry, et al Oparating Account tease_ Federal —_ . WelL N, 11-52-82
= — —— T g T T T L I AT I T T T T LT, i \A.v" —
" Ot R
Depth, Ft. Net Lye. Core Core Oit Content Permoability Flood Pot Residuals gy Fatdd
Sec. Formotion Ft. of ﬂM«n Saturation Oil Content pm T
Sand ’ i Avg. Tota! Avg. Capori - if Flood
From To Oit | Woter | g/a%t. | B/Ac. M. Frood, o _f woter 1 Brr e | BrAe. oift. Pot
e oo T = s . et bt aelvviar it Srvi Ao b Sl ints sl UHPVHW./J‘{J

1 | 0.1 to 5. ma|6658.3 | 6670.5| 8.6 |10.4] 29. | 23.|23k.|2010.] 0.9 7.1 1 37.1 50. mww.m‘Wmoo. -0~ +
2 | Above 6. m3l 6658.3 | 6670.5] 2.6 [13.7] 38. | 22.| hok. | 1050.] 19. kg, 33. | 59.1 352. 1 920.; 110. +
) _ ” m

i

1&2 6658.3 | 6670.5] 11.2{11.2] 31.| 23.! 273.| 3060.] 5.1 S7. 35. 1 52, 306.

i

3420.: -0- +

L I HPTII]
i




EARLOUGHER ENGINEERING
RESULTS OF CORE ANALYSES

COMPANY_ LOVWTY, et al Operating Account wiLL Federal No. 11-52-85
Pec Cent Saturation Avg. Ol

il B -4 Foa AF A - — — aSonient Remarks
32 | 6653.9 - 4.3 2k, T6. 100. 81.»
34 | 6€54.5 - -- -- - - .-
35 665#09 - 7‘9 ll. jk- 65. @.*
38 | 6655.9 - - .- - - .-
39 | 6656.3 0.k 6.9 12. 5k 66. 62.%
ko | 6657.3 IMp 3.5 38. by, 82. 100.%
43 | 6657.6 0.1 - - - - S
45 ) 6658.2 0.3 -- -- - - - #
k6 |6658.4 0.5 8.7 33. 31. sS4, 220.
L8 | 6659.0 0.5 -~ -- .- -- --
kg |6659.3 0.9 10.4 36. 16. 52. 290.
53 | 6660.5 0.3 13.8 17. 22. 39. 190.
54 | 6660.9 48. - - .- - -
55 | 6661.3 18. -- - -- - -
56 | 6661. 9.2 15.k 35. 20. 55. k2o,
57 |6661.9 b7, - - - - -
58 | 6662.3 IMP -- -- - .- - ¥
59 | 6662. 0.3 6.3 23. 11. 34, 100 .#
60 | 6662.9 5.6 - -- -- - .-
61 |6663.2 k.9 -- -- - - © e-
62 |6663.6 8.6 12.0 ky. 2k, 65. 380.
63 |6663.9 11. - .- -- .- -n
64 | 6664.2 0.8 -- -- -~ -- -
65 | 6664.5 2.6 13.1 30. 15. 45, 300.
67 | 6665.2 1.1 - -- -- -- “-
68 | 6665.5 0.1 9.1 35. 10. ks, 250.
71 | 6666.3 0.8 .- -- - - --
T2 | 6666.6 1.5 . 10.6 34, 1k, Lg, 280.
75 |6667.7 1.0 10.5 19. 3k, 53. 150.
76 | 6668.0 0.5 -- .- - .- -
78 | 6668 .6 0.9 9.0 19. Lk, 63. 130.
75 186£5.1 IMP - “n - .- - %
80 |6669.4 cracked -- -- -- -- -
81 [6669.6 0.6 9.2 29. 23, 52. 200.
83 |6670.3 1.8 9.2 23, 17. 50. 2Lo.
8% 6670.7 0.1 -- -- -- - -

i 87 166716 1 0.1 b,7 36. 23. 59. 130 %

SUMMARY
Depth, Feet ) .

From To of Sond Permeatiity_ Pty A, o Ava et A ra ope




COMPANY_Lowry, et al Operating Account

EARLOUGHER ENGINEERING
RESULTS OF CORE ANALYSES

Page -2~

wery Federal No. 11-52-85

somple Depth Pe P ity Per Cent Saturation Avg. OF!
- oros) Coritent Remarks
No. Feet Md. Per Cent on Water Total 8bl./A. F. d
88 6671.9 IMP -- - -- -- -—"
90 6672.7 IMP 5.2 25. 75. 100. 100 .»
91 | 667k.6 -- 5.1 28. T2. 100. 120.%
* Bxcludp from average
' |
I T
u |
i !
! \
i I
! |
i
i .
SUMMARY
Deptn, Foet
T e e Feat Averaga Avercge Avg. Ol Avg. Water Avg. Oil Content
_From R Jef Sand | Permeadility _ Porexty Sat 1 S ____BbL/A. Fi.




EARLOUGHER ENGINEERING
RESULTS OF LABORATORY FLOODING TEST'S

company ___lowry, et al Operating Account Lease. Federal WELL NO. 11-52-85
I ~ Before Flooding 1/ Ml Fresh R loom Pot Residual ,: WWNWDH,@.H Perm. t m
Sampie . : Perm. Qif ! Water now__n:. RM“. ” ._‘M“M“onﬂr ”H_o Oil _ Water — nowa_..zs wn OM__OMMAOMMV Mmgm..n@wouo Md. @Ps |
__No.  Depth  Porosity Approx. Sat. w Sat, BbL./A. Ft. Psi. c.C. Set. | Sa | Bbl/A Fr ‘mfm,w@».‘ L_“.*.}.F-:No,u yf.‘o @l«o.om »

C #P-35 66549 7.9 | - 21, | -- 130. 70. -0- | 7Th9. | 21. | 6C. | 130. i =-0- | -O-! :

P #F-39 6656.3 : 6.9 | 0.4 8. | -- 9. 70. 6. | 7h9. | 1B. ! 65. | 98. | =~-0- [.005 ;

- #F-L2 6657.3 . 3.5 | -0- 35. - 9k, 70. 5. 749, 35. he. ok, . -0-  D.0O03 ,
F-46 6658.% . 8.7 ! 0.5 3. | -- 290. 70. 27. | Tko. | b3. | ML, | 290. | 4+  0.0180.012|0.01)
F-L9 16659.3 | 10.4 0.9 34, -- 280. T0. 70. T49. 3k, I 280. i + [p.033 i
F-53 16660.5 |13.8 0.3 26. - 280. 70. 330. Th9. 26. 65. 280. | + .25 (0.1 [0.17
F-56 16661.6 115.h | 9.2 35. | -- L2o. 70. |1,780. | T49. | 35. | 58. | b2o. | &+ .83 [0.b2 0.5

*F-59 16662.6 | 6.3 0.3 35. -- 170. 70. 22. 749. 35. hi.. 17¢. §  + b.owe w
F-62 16663.6 |12.0 8.6 31. -- 290. 70. 206. 629. 31. 60. 290. | 4+ b.082{0.11 o.11
F-65 |666k.5 [13.1 2.6 by, | -- L20. 70. k93. 629. i, | so. 420. | -~0- [.2hs i
F-68 |6665.5 | 9.1 0.1 ks, - 320. 70. 12. 629. s, Ly, 320. | -0- 10.008]0.004{0.00k4
F-72 |6666.6 |10.6 1.5 38. | -- 310. 70. 202. | 629. ! 38. | 54, | 310. | + .066[0.064|0.,058
F-75 |6667.7 |10.5 1.0 36. | -- 290. 70. 7. | 629. | 36. | k3. | 290. | +  p.006 I

" F-T8 |6668.6 | 9.0 0.9 35. | -- 2ko. 70. 5. | 629. | 35. | k4. | 240. | +  D.0Ok !

i F-81 |6669.6 9.2 0.6 32. -- 230. 70. 3. 629. 32. ! S7. 230. |+ 0.028 10,04 0.

| F-83 16670.3 | 9.2 1.8 39. | - 280. 70. ak. | 629. | 39. i 52. | 280. | +  p.017|C.018l0.0R6

*p-87 |6671.6 | 4.7 0.1 55. | == 200. 70. 18. 555. 55. | 2k. 200. i =-0- D.0ll

M _ _ M . Average 0.13210.107|C. 180

| Samples above u.udpu cores flooded with tap water} Full diameter core. | _ ;

| Semplés below dry|cores, milled to 2-12!' 0. D. knd floofed first|with am¢ waterand theh with biine. !

| _ | : Radial Perm. to

w | ; __ esh Water|Bripe

m j " 30.1 70. || 70k
P-51 |6660.0 |10.3 1.0 1. | -- 250. 70. i.0| 6600 | 30. | 25. 2k, 9. .00 10.03 0.8

F-55 |6661.3 |[17.7 48, 30. -- kio. 70. | 3,607. 660. 29. L8. _ 4oo. ; 5, .32 ]1.11 [{0.9

| P-61 |6662.9 |12.7 5.6 37. -- 360. 70. |4982. | 660. | 36. | %59. | 350. I S. R.37 |1.k0 ll1.0

F-64 |666k.2 |1C.3 0.8 T 350. 70. 1,253. | 660. | 4. 1 61, ! 350, | o+ p.2k jo.k1 Y10.3
*P-T0 16666.0 | 4.7 IMp 52. | == 190. 70. 27. | 660. | 52. | 48. | 190. | +  P.00 {0.0L Ji0.0L
| p-82 |6670.0 | 8.0 0.2 36. -- 230. 70. 168. | 660. | 36. | 58. | 230. | +  D.03 {0.05 [[0.0

F-86 [66TL.2 | 6.k 0.1 39. | -- 200. 70 68. | 660. | 39. 43,  200. |+ D.0k 10.02 {]0.0
*p-89 16672.3 | b.7 v 29, | -- 110. 70. «0= 660. | 29. | 36. | 110. | =+ 00 _10.00 ]0.0

i m _ ><owmm4_ 0. 0.50 {{0.

- M x M__

P o» zoaw»uawdnom in averages. w i “h |

m | ! m | | ,

S | N N S

1/

Unless otherwise noted, oil content and saturation before flooding equals

flood pot oil recovery plus flood pot residual.







Lowry et al Operating Acoount

South Blanoo Toocito Pool

PRQPOSED EXPERIMENTAL PRESSURE MAINTENANCE PROGRAM

PURPOSE1

The purpose of the proposed experimental pressure maintenance program
is to evaluate the possibilities of increasing ultimate oil recovery from
the South Blanco Tocito Pool by the injection of water. Providing formation
characteristics are adaptable to water injection, ultimate oil recovery will
be increased by water displacing o0il in the pore space, providing an ex-
transous snergy source to movs oil to the well bores, and provide for the
more efficient use of gas presently in solution with the oil.

SOURCE OF WATER:

There are a mumber of water sands present in the area of the South Blaneo
Tocito Pool. Present plans contemplate the converting of an uneconomis Pictur-
ed Cliffs Gas well to a water supply well. This well (PC - 89) is located in
the /L SW/L Section 3, T26N, R6W, Rio Arriba County, Bsu Msxico. water sands
from 1700 feet to 2400 feet are considered good potential sources for injection
water.

PROGRAM PROPOSED FOR EXPERIMENTATIONS

It is proposed to injeet initially 1500 barrels of water per day into
the Toeito formation. One well, Federal T=13L, 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«1l09 will alsc be eonverted. It is contemplated that maximum injection
pressures will be 3000 p.s.i.

PRCPCSED INJECTION WELISt

Tederal T=13L
Location: 66CF NL, 198CF WL, Sec.10,T26%,R6:
nlevation: 5,550 DF

Drilling commenced: April 29, 1950

Drilling completed: July 19, 1950

Commenced producingsiugust 21, 1952

Surface Pipes 13 3/8" (D casing # 312, with 350 sks cemant

intarmediats Yipz: $ 5/8" O casing 5 2,950', w/500 sks cerent

Production Pine: 77 B casing O 7210Y, w/BOO sks coment.
hilled out 7' easing 5728 - 770! 4o
produce {rom locito formation,

Total depths 7,562 feat

Plugged back total depth: 5,770 feet



bt 4

Federal Tel3L (continued)

Acid Treatment: lst treatment:s 500 gallons mud acid
2nd treatmsht: 2,000 gal. acid after shot

Shot record: 120 m S0
Initial Potentials 37.9 1s of oil per day.

Present Produstiont Approximately 10 barrels of oil per day.

Federal T-109%
Locations 660" FSL,660% FWL,Sec. 3, T26N, R6W.
Blsvation: GL 6,484

Drilling commenced: February 23, 1952
Drilling completed: March 30, 1952
Commenced Producmgsuqy;;ﬂ 1952

Surface Pipe: 10 3/k® OD casing set @ 480' w/250 sks cement
Produotion Pipe: 7 5/8" (D casing set @ 6,67L' w/175 sks cement
Tubing s 2% EUE set @ 6,700¢

Total deptht 6,135?

Acid treatment: Nons

Shot Record: Not shot

Initial Potential: 135 barrels of oil per day.
Present Production: Approximately 75 barrels of oil per day.

EIPANSION (F WATER INJECTION PROGRAM3

The expansion of ths pressurs maintenance program will depend on
the suoccess achisved for the experimental program. To maintain re~
servoir pressure on a fieldwide basis will require additiocnal volumes
of wvater to be injected and the uze of additional water injeotion wells.
It will be necesssry to observe ths experimental program for a period
of time in order to determine the feasibility and proper planning of a
fieldwide programe.



IN REPLY REFER TO:
UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

P, (. Box 965
Farmington, New Mexico

July 3, 1953

Lowry et al Operating Account
616 East Central Averme

Albuquerque, Hew Mexico
Gentlemen:

Receipt is acknowledged of your requsst of June 29, 1953, to attempt

a pressure maintenance program by water injection in the South Elanco Tocite
Pool.

Your proposed program is hereby approved.
Please submit, in duplicate, to this office a weekly report of
your progress showing the amount of water injected daily, the injection

oressure, the hourly rate of injection, the daily production, any changes
in flowing pressure noted and any other pertinent data.

Very truly youvs,

/- /i/ ’/ﬂ’/;{_’:}

. T. AcGrath,
District Engineer

PIeSrablizlk /
[y
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' INTECTION IN ONE OR BOTH OF TWO Ao
- WELIS, SAID INTECTION WELLIS LOCATED SES
IN Swisw} SECTION 3, NEiNWE SECTION
10, TOWNSHIP 26 NORTH, RANGE 6 WEST

- SANTA FE, NEVW MEXICO

offices at 616 Central Averue East, Albuguerque, New Yexico, and

| petitions this Commission for an order approving the institution

NEW MEXICO OIL CONSEKVATION COMMISSION
SANTA FE, NE# MEXICO

IN THE MATTER OF THE APPLICATION 1
OF LOWRY, ET AL OPERATIKG ACCOUNT f
FOR THE APPROVAL OF A PILOT PRES- i
SURE MAINTENANCE PROGRAM BY WATER

IN THE SOUTH BLAKCO-TOCITO POOL,
RIO ARRIBA COUKRTY, NEW ¥EXICO

PETITION

TO THE OIL CONSERVATION CQVMMISSION

CMES the undersigned, Lowry et al Operating Account with

i of a pilot secondary recovery program in the South Blanco-Tocito |

1

: Pcol, Rio Arriba County, New Llexico by the injection of water in 3

g Lowry et al Operating Account's well Federal 1-134 located in the ?

- NE4NW Section 10, or Federal 7-35-109 located SWiSW: Section 3, i
 both in Township 26 North, Range 6 Vest, N..P.M., or both, |
}

ln support of wnicih Peilblloner would show the Commissicn as
follows:

l. The South Blanco-Tocito Pool, Rio Arriba County, HWew
l'exico has been defined by order of the Commission, and is pro-
ductive of o0il in commercial quantities from the Tocito sand
encountered at a denth of approximately 6,600 Teet.

2. Thnat full geological information has heretofore been
presented to the Commission on the South Blanco~Tocito Pool in
Comnission Case llo. 5%7, which informatlon Petitioner respeci-
fully recuests trhe Commigsion to take notice of in connection
with this applicabion.

(o L . . - . . LI 4 I - . o o A -1, P . v
B, Ihoatb retibtlorer nvoposes Lo lnjech water ot the tate of

aoproxicately 1,500 varrels per day, m@ore or less, in cither one




or both of the wells herein desirnated as water injection wells,

4, ‘That said water injection is proposed as a pilot program :
; for the purpose of determining the feasibility of a secondary re=-
; covery program at this stage in the development of the South
é Blanco-Tocito Pool, | :
5. That Petitioner is operator of all leases affected by the‘

! provosed order, and will be operator of the provosed project.

WHEREFORE Petitioner requests the Commission, after notice

" and hearing as required by law and the Rules and Regulations of

the Commission, to enter its order approving water injection in

? Lowry et al Operating Account's Federal 1-134, NE}NW: Section 10,
2 or Federal 7-35-109, SWiSW} Section 3, both in Township 26 North,
i Range 6 West, N.M.P.M., or both wells, as a pllot pressure masin-
; tenance program, together with such other provisions as in the

f judgment of the Commission may be deemed fit amd proper.

Respectfully submitted,
LOWRY et al OPERATING ACCOUNT

Bxgéﬁéuzﬁ;hhl¥¥%%J&;~
son W. Kellahin, Attorney

P. 0. Box 361
Santa Fe, New Mexico
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IN THE MATTER OF THE HEARING
 CALLED BY THE OIL CONSERVATION
 COMMISSION OF THE STATE OF
. KEW MEXICQ FOR THE PURPOSE OF
. CONSIDERING:

- THE APPFLICATION OF LOWRY ET AL
. OPERATING ACCOUNT FOR THE AP~
- PROVAL OF A PILOT PRESSURE

- MAINTENANCE PROGRAM BY WATER

- INJECTION IN ONE OR BOTH OF 3

~ BY_THE COMNISSION

- 1953, before the 0Oil Conservation Commission of MNew llexico, here- |

" inafter referred to as the "Commission",.

Naw MalC0 ULl CONSLIAVATION CORISITICN
SALTA FBE, NEW LBLICO

CASE NO. 555

ORDER NO. R- 34 ¢ i
!
i

TWO WELLS, SAID INJECTION WELLS

' LOCATED IN SWASW:, SEC. 3, AND
' NE}NW} SEC. 10, TOWNSHIP 26 N. ‘
. RGE. 6 WEST, IN THE SOUTH BLAKCO-
 TOCITO POOL, RIO ARRIBA COUXTY,

: NEW NEXICO. .

ORDER OF THE COMMISSION

This cause came on for hearing at 9 o'clock a.m, on July 16,

s s
Now, on this &z “day of gZu/z , 1953, the Commis~ !

sion, a quorum being present, nhaving considered the testimony

sdduced av said hearing and the exhidbite offered therein, and
being fully advised 1n the premises,

FIIDS:

1. That due notice having veen given as reguired by law,
tne Commigsion nas jurisdiction of this cause and the subject
patter thiereofl.

2, Taat tihe Febitioner's reuusst to institute a pressdare
rnaintenance vrogram in the sonth Blanco-Toclito Pool, Rio Arrita
County, l'ew llexico, by watzr injection, utilizing elther one or
, -

S S A T e 3 3 1 LR S
SO o vronosed Irtectloyn ells, 18 10 LG 1nNTIas

ct

X—A:Jt‘,'; (),{.
servsbion, will vrobably resnulb ir ~n ircrensed reoduction of oll
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1 Lt Lol ST AT N B SR | F N T e T T R L O AT
. i MR M o AN KIS 1 s s [ AR ' M ety M L T




-

eorrelative rights of oliers intercsted in tiu pool will be pro-
tected, arnd taul biie auvlicavion should biereiore be prunted,

3. That a uressure walintenance prorram by waoter injection
in tlie South Blanco-Tocitoc rool is of an egpericentel nature,
and periodic rerorts should ve submitted to t he Commission by
the Petitioner, disclosing its acts ard doings in the matter.

4, That iu the event prorationing of oil is instituted in
the South Blanco-Tocito Pool, the Commission recognizes taat con-
sideration should be given to loss of production by utilization
of the two wells, Federal T-134, and Federal T-109 as injection
wells, and that any prorvation order issued should recornize ener-
gency conditions which misht arise in the conduct of a vressure
mainterance vrogram by water flooding, and therefore such oro-
ration order should be fiexible encugh to cover such rossible
energency conuitions.,

0. That subseguent to submission of this application, the
well designation system in use by the Petitioner has been changed
with approval of the Commission, and that the proposed injection
wells, Federal 1-154 and Federal 7-55-109 are now desiguated as
Federal T-154 and Federal T-109, respectively.

6. That no objection has been made to the granting of this
application.

IT IS5 TudseF O ORDERED:

1., Taat tne application or Lowry et al OUperatins account
for permission to instltute z vressure waintenance prograr. in the

South Elanco-Tocito Pool br injecting water into =sithar or both

Tederal T-134, 13117, Sec. 10, and Federal T-109, 3.3, Sec. 3,
both ir PTownship 20 Torth, lange & “Jest, 1.0 .F¥. . should be, and
the sarcn barohv g aunrovad,

9. nnt the weemigcsion is hereby coarted Lo inject water in

saia injecdolon wells, vatty Lo ortoer bt Woclbto sardg, vroducing
i P y - x - A P 2 53 SR L IS T e
norizon of the soutnh 2lanco-Tocito o0l, (1o srriva Couniy, l.ew

WBXLCO.
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3. That in the event prorationir;: of oil nroduction is in-

stituted in the South Blanco-Tocito Pool, Rio Arriba County,

New Mexico, the operaior snall submit to the Commission a plan
 for transferring allowables from injection wells to other pro-
:ducing wells in the Pool,together with a plan which will, insofar
fgas possible, take care of emergency conditions which may arise

ﬁias a result of the proration of production in the pool.

4, That the Operator, Petitioner herein, shall submit

‘Zmonthly reports to the Commission showing the monthly oil pro-
- duction and water production, and the amount of water injected

:into the reservolr through each injection well Dbore.

DONE at Santa Fe, New Mexico, on the day and year herein-

5above designated,

NEW MEXICO CIL CONSERVATION CCOMMISSION

Edw% I;_. éechem Chairman

@472&6&./

Walker, Nember

//

R. R. Spurrjfker, Secretary

S EAL
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Mr. R. R. Spurrier
Post Office Box 871
Santa Fe, New Mexico

Re: South slanco Tocito Pool
Riov Arriba County, N. M.

Dear Hr. Spurrier:

We acknowledge receipt of iew Mexico 0il Conservation
Commissior Order #R-349, dated July 27, 1953, granting approval
for lowry et al Operating Account to conduct a pilot pressure
maintenance program for the above captioned Pool. 1 wish to
axpress my sppreciation to the Commission for approving lowry's
plans for a pressure maintenance program for the Fool, and for
the past sooperation you have given to our mutual prodlems.

Shipment of some of the equipment needed for our
program has been delayed and it 1o believed that it will be the
latter part of September, 1953, before we will be able to com=
mence wWatsr injection.

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

Yours very truly,

{Stgned} A. F. HOLLAND
A. F. Holland
AlHieg

CCt Jirs we Be Liacay, Chief dnginscr, 4il Lonssrvallon Losailssion
A Lr. Jason w. Kellahin, attornsy at law, anta re, few uexico

~
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Lowry Oil Company /

616 Central Avenue S.E.

Albuquerque, New Mexico

S ’ November 25, 1953 - o '
NV 2 (1953 ‘-
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Mr, R. R. Spurrier

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

Santa Fe, New Mexico

Re: Pressure Maintenance Program
South Blanco Tocito Pool

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 lLowry operated properties, during the
month of October, 1953, was as follows:

Monthly 0il Monthly Water Monthly Gas
Produetion, Production, Production,
well No, Barrels Barrels M.C.F.
=179 L,L05 0 5,235
T~132 2,100 0 2,060
T-157) 5 ,296 174 8 401
T-109) 1,753 0 ’
T-182) 0 0] 0
T-207) 5,332 0 12,745
T-129) 5,349 0
T-177) 2,406 0 16,710
T-127) 5,690 Y
7-85 129 0 671
T-125 2,184 0 2,350
35,254 176 49,392




Mr. R. R. Spurrdier ’
N. M. Oil Conservation Commission November 25, 1953

4s could be expected, mechanical failures of equipment
were mmerous during the initial stages of this pressure main-
tenance program, and there was considerable down-time during
the month., The water injected, therefore, during the month, was
not as miuch as we had hoped to adiieve.

Yours very tmly,

d Fpbl
A. F. Holland /

AFH:eg
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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

Albuqucrqn\c. 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
Pllot Water Injection in the South Blanco-Tocito 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.

Fou may, however, apply for re-hearing, as our rules
2nd veculatiane nravide and the Commission will be glad to consider
your petition.

Very truly yours,

R. R. Spurrier
Secretary and Director

RRS:ve




BROOKHAVEN O!IL COMPANY

FIRST NATIONAL BANK BUILDING
{MAIL) P. O, BOX G644

An)m‘ucn]ue. New Mexico

PHONE 7-88383 TELETYPE AQ-96

Sertewmber 22, 1953,

'r, Re R+ Spurrier

vew hexico Cil Conservation Coumizsion
State Capitol

Santa Fe, New llexico

Dear Bick:

" gEp Y 1983 1‘

Lo ey L=

Would you please puh the shtachied letter tefoie the proper

pecvle and in the propsv hands,

I believe it is very dangerous for tHhe Ccmmission to a~prove

such projects just tecause there is no objection,

1 believe before

such projects ag svpacin-, repressuring, water flcoding are determined
en by vour Cormission, that all interested parties should be required
t0o be notified by retition and that the Cormission should not consider

such projects without certifi:ation of such notices,

Very kindest regaras,

DROOKHAVEN Q1L COMPANY

mhes,
rresident

tms, - Lettar o Tomolssion

V. Scobt, Jr.
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BROOKHAVEN OIL COMPANY

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

All:nuc’ueﬂiue, New Mexico

PHONE 7.8883 TELETYPE AQ-86

Septemher 22, 1953,

New viexico (31 Tenservation Commission
State Capitol
Sanbta e, e hexico

Att: 'ro o R, Sourricr, Secretary

Dear *r. Spurricr:

I notice in the Jocket: Hepular Hearing July 16, 1953,
before your Jommission, there was a Case No, 555 - Application
of Lowry ct 2l Cperating &ccount for arproval of a pilot pressure
maintenance nro-ram for vater injection in the South h "isnco-Tocito
Pool, Rio Arriba GCounty.

I note the orde:r of the Cormission, Case Mo,.555, Order
Ne, B-2L9, aprroving the =avplication o Loury tor permission to
institute a pressure raintenance program in the avove areaj; that
pzrmission is crantea to inject water in injoction wells, -te.
The Cormission takes note (hat no objlzction was made Lo the cranting
o this apnlication,

Please be advised thst the Lewry Comvany contbacted neither
the Frookhaven 01l Zompany oy tie Dacvesa Corporation either previcous
cr arter ths hearin ', Those corporations own acreage adjoining and
within the Loury tlosk in Tomship 26 Yorth, lanses 6 and 7 west, and
also nave overriding royaivics on Levwry Jsasea. Please be zndvised that
tre atove corvoratiorschject vory strenvly e a water floedin: rroorom

:
Al and Loueliove vt all interested vrriias should be
b Ll el

notifisd of such a pro ram by the Lowry veople and a rabtearing had

Lorere your So sidssions

R N DY
lory Lrely o yours,

o v
b DOTTERALY

%V//M
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Lowry Oil Company
616 Central Avenue S.E.

Albuquerques, New Mexico
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Jurm 2y, 1953

Undited States Department of the Interier
Geclogicel Survey

vost Office Bax 965

Farmington, New Mexigo

Attentions NMr. i’s T. HeGraih,
Cistrint inrineer

fley South Blanco Toeito Pool,
R1o Apriba County, Hew Hexico

Qertlameni

Lowry et al Operating Account proposss c¢onducting an
experimental pressure maintenance program for our propertiss
of the South Blanco Tooito Pool, Rio Arriba County, New Mexico.
This program conmiemplates the use of water as a repressurirg
sedimm and the sourds of water is to % from fresh water sands
in the ares, occurring from the surface to a depth of spproximately
2u00', Initially it i= proposed that aprroximately 1500 barrels
of wkter per day be injected into the iocito formation in order to
help maintain reservoir pressure, thereby greatly ircreasing
ultimate oil recovery from the pool. In order to u.complish this
expérimental program, it is proposed that sither one or both of the
following wells be comwerted to water injection wells:

5F 079035«s =~ Federal 1=-13Ls This wil is locatec

660t from the North lire and 1¥0° Irws W d@sat Lire

of Section 10, Towmship 2 &, lanrv 6w, Rio .rriba
Gounty, Jew dexicos The well wss comnlatedi at «

plugged back total depth of A770', and 15 productive
from the Tocito Cormation for the inlarval H{293%Y = H]/0%,

i 03551 = caderal 7-35«10%1  inis well io bocunus

560V from ihe south lime and 560! {rom the .ast limg

of saction 3, Yownsbip 255, 2anze N, i appisa Lounty
Hew dexico, Inis well was comploied ab oo total depth of
A735V, and is uwroductive frui the dceivo forration Dov o
intsrval A43LY - AN




Ue 5. Tepartment of the Interior
Geological Survey

Attentions Mr. McGrath - 2 - Jums 27, 1553

2y plans are to attempt to inject the dssired volumes of water
into rederal T-13k, and if sufficient quantities can be injested into
Vhis wll then 7=35-109 will not be used as an injestion well. 4is 1t
is highly doubtful that this »ne well will provide suffigsisnt injeciion
cspacity, spproval is being requested to use either uns 3 doth of the
sbove detailecd weila far injoction purposes.

we would liks to emphasize that this program will be on an ex-
perimentsl basis to determine ths leaaibllity of the injection of
greatsr volames of water in arder to malntain ressrvoir pressure
and imareass ultimats oil recovery from the ressrvoir. ais this pool
preduces from a solution gas drive, pressure msintenance, with water,

if swossssfnl, will greatly inercase uliimate oll recovery by proe
viding additional enarzy o0 tha reservoir.

Attashed is a plat showing the wells of the South Slanco
Tocite rool and the proposed waisr injection wmelis. This program
w11l be placed in effsct within the nsxt tw or three months and
W respectlullsr request your approval.

Yours very truly,

QY SN X
Ao ¥e dolland

AFHiag
encle

JULL 1953

i
AR R ItLLN SHPVEY

t
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LOWRY OIL COMPANY
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CASE

g

BEFORE THE
OIL CONSERVATION COMMISSION
STATE QF NEW MEXICO

: In the matter of the applicatim of Lowry et al Op-
erating Account for the approval of a pilot pressure
maintenance program by water injection in one or both
of two wells, said injection wells located in SW/A
SW/% Section 3 and NE/% NW/R Section 10, Township 26
North, Range 6 West, NMPM, in the South Blanco-Tocito
Pool, Rio Arriba County, New Mexico.

e 2

TRANSCRIPT OF HEARING

July 16, 1953
Date

BEFORE: Honorable Ed. L. Mechem, Governor
Honorable E. 8§, Walker, Land Commisasioner
Honorable R. R. Svurrier, Director, OCC
STATE OF NEW MEXICO )
COUNTY OF BERNALILLO)
I HEREBY CERTIFY That the within transcriot of
proceedings before the 0il Conservation Commission is

a_trué record of the same to the best of my knowledge,
skill, and ability.

DONE at Albuquerque, N, M., this 28thday of

July 195 3
; éi éz
: g{ /§}7Aa/@£i4§9¢/¢”‘*hl

My Comm, Ex.: 2. E. Gréesdn
August 4, 1956 Notary - Reporter
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MR, SPURRIER: The next case would be 555.

MR, KELLAHIN: If the Commission please, Jason
Kellahin, on behalf of Lowry et al Operating Account.

If the Commission please, this is an application
for approval of pressure malntenance procedures by institut-
ing water flooding on a test basis in the South Blanco-
Tocito Pool., As the Commission will recall, we presented
rather extensive geological and engineering information in
connection with the application in Case 537. And it is
with the thought that we would not care to burden the Com-
mission with the repetition of a considerable amount of that
testimony, we would 1like to ask the Commission to take no-
tice of the geological and engineering %tcstimwony and exhlbits
that were offered in that case in connection with the appli-
catlon In this case, and particularly to those exhibits
which reflect data on permeability and porosity and other
englneering information which is pertinent to this case, in-
cluding core analyses and well logs and surveys that have
already been made and presented to the Commission.

M. PURRRIER:  Very well,

A. ¥, HOLLAND,

having beernn £first duly svorn, Lestilfisd as 2012 ows:
. b4
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DIRECT EXAMINATION

BY MR. KELLAHIN:

Q Will you state your name, please?

A My name 1s A. F. Holland.

Q By whom are you employed, Mr. Holland?

A By Lowry 011 Company.

Q What 1s your position with Lowry 011 Company?

A I am an engineer.

i~ Have you testified before the Commission in previ-
ous cases?

A Yes, sir, I have.

MR. KELLAHIN: Are the qualifications of the wit-
ness acceptable to the Commission?
MR. SPURRIER: They are,

Q Mr. Holland, could you describe briefly to the Com-
mission what is proposed in connection with your pllot pres-
sure maintenance program in the South Blanco-Tocito Pool?

A I have an exhibit prepared more or less outlining
the plans for an experim~ntal pressuce mailntenance program
fr the South Blanco ficid.  (Macvked Exniblit AL)

what we can propose to do is to initlate a pilot
program [or the injfectlion of water into the South Blanco-
Tocito Fileld or Pool to cvaluate the feasibllity of a field-

#wlde pressure naintonance progran,
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We propose to select one well, cur T-134, and in-
500 parrels & gay of water into this

t approximately 1

jec
well.

There is some chance that the one well will not ac-
cept thet much water. apnd in view of that we are requesting
permission to also use our Federal T-109, 1f 1t is necessary
to have an additional well to meet the required amount of wa-
ter.

u are giving those wells -~ are

esignations yo
in the applica

sted permissio

Q The d

e as reflected

ithey the sam tion,
5 They are not. We have regque n and re-
r well—numbering

m the Commission to revise ou

d approval fro
¢ pumber of the

celve
d only the 1as

e have retalne
e designation

preceded py th
gnated as Fede

procedure. And W

former number system W€ used,
ral

pplicat101 th was desli

wp. " In the a e well

1-134.
ose to inject water into?

Q What formation do you prop

A into the Tocito formation.
available for thatv purpcse?

Q 1s waker
I\ We are at the present time converting an uneconomic
zas well into a wavcr supply well, and plan to test the well
to deberaine what the water potential 1s.
5] Undev wpose controlk ape Lho leased in tne Soutn
Blanco—Tocito pool, Wb folland”
gime, LOWIY Operating fecount nas che

nne prosent

£ AL




only production from that pool.

Q They are the only producer?

A We are the only producer.

Q Have you prepared a plat showing the location of
the input wells and the water source?

A We have a plat showing all of the producing wells
and drilling wells of the South Blanco Pool. We would like
to introduce it as an exhibit. (Marked Exhibit B.)

Q Does this plat, Mr. Holland, reflect the lease
ownership as well as the location of the wells?

A Yes, sir, 1% does; 1t shows all produclng wells
from the pool and all drilling wells,

How are the proposed fnput wells designated on the

O

plat?

A As T-109 and T-134,

Q Are those the wells that have the red circles?

A Thev are circled in red.

Q Wnere is the water source? Is that shown on the
platt

A T4 1s the gas well just novth of T-100. Lt lsn't

designated on this plat but 1t was our PC-89 well.

i I the southwest quarter of Soctlon 3, Township 20
North, Range 6 West.

£ And does btnat plab show the ownership ol' the ad-

i

() that would be in the southvwest quavier of Section 3%



joining lease?

A Yes, sir.

Q Now, have you obtained any additional core inform-
ation on the proposed input wells, Mr. Holland?

A Since the hearing for statewide field rules, we
have cored and have had core analyses made of one addition-
al well. That is our well T-85.

Q And do you have that with you?

A Yes, sir, I have.

(Marked Exhibit C.)

Q Have you any statement to make 1in regard to thils
core analysis”

A The only statement I wish to make is that tests-
water injection tests - were conducted on the cores, and ad-
ditional oil recovery from the formatlon was predicated on
the basls of that.

Q Does this analysis reflect the possible success of
the proposel program?’

A Tt does, 1t oredicts additional oll recovery by
water injection,

Q Do you have logs of the proposecd injectlon wells,
g.13% and T-1097

A 1 have the written record of the oll loi on both
o138 and T-10G that we would 1ike to 1ntroduce,

(Marked kxhibits o and E,)




Q Do you have an electric well log on one of the
wells?

A I have a Lane-Wells radioactive log on T-134% and
a Schlumberger electrical log on T-109, that we wcld like
to introduce. And in addition to those, I have the enlarg-
ed Schlumberger electrical log of the Tocito produclng sec-
tion from these wells.

Q Have you any statement you care to make in connec-
tion with these well logs?

A Just that they are surveys of the wells taken on
completion, and do indicate the nature of the different
formations in the South Blanco area.

(Marked Exhibits F, G and H.)

Q Now, have you made a temperature survey on these
wells, Mr. Holland?

A At the time of completion, after setting the cas-

ing on vop ol -- OF thyrouch -- fhe producing zones, We did
conduct temperature surveys on the proposed water injection

wells to assure that a cood cementing operation was perform-
ed.

€ What would those surveys reflect in connection with
the cementing job?

A They reflect that for Federal T-134 tiE the TOD or
the cement was approximately 1900 feet above the Tocito Tormd-

-

attion, and for the well T-10Q, the tov of the coment was ab-
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proximately 1200 feet above the Tocito zone.

Q Do they reflect a good cementing program?

A They are an indication there was a successful ce-
mentling program, and during the productlon history of the
wells no difficulty was encountered in production.

(Marked Exhibits I and J.)

Q Have you made any surveys of your proposed water
well as the source of your water?

A We have a Schlumberger electrical log on the well
we propose to convert to a water supply well. I would like
to introduce that as an exhibit. And there are a series of
water sands from 1700 feet to approximately 2400 feet that
are considered good potential supply for injection water,
This well was formerly the Lowry Operating Account Federal
PC-89, And it 1s located in the southwest quarter of Sec-
tion 3, Township 26 North, Range & West.

And I would like to state that we are testing the
well, And 1f those tests prove successful, that will be the
vater source, If not, there are other water sands in tne
area we might test, to be tested,

(Marked Zxhibit X.)

© Is the ownersnip of the lands Inthe South Blanco-
Toclto Pool -~ 1s that largely federal acreage?
A A1l producing wells at tne present Lims ave on

Federal lcase,



Q Have you presented this proposed water flooding
program to the Unlted States Geological survey?

A We have. We have outlined our program to them
and requested and recelved their approval to condust the
program.

Q Do you have a letter to that effect?

A I have copies of the letter we received from the
United States Geologlcal Survey authorizing the program.

(Marked Exhibit L.)

Q In the event the Commission sees 1t to grant per-
mission for thils pressure maintenance program as now pro-
posed, would there be any need for special consideration
to take care of any speclal Qonditions which might arise?

A We believe the occasion will arise where, because
of water injectlon, the fieid will need speclal treatment.

Q As 23 result of utilizing these two wells for wa-
ter injection, wiil that reduce your production of oll
rrom those Wellis?

A Those wells will no longer be olil producers. Ana
at such time as the field 1s prorated, we would llke to nave
the right to transier the allowables from those wells (o
other vwells of the nool,

L Is thero anyinlng you cara Lo add o your testimony,

{ir, lloltand,

[

A Mo, cxcept as such tlme as bthe program nhas beon

o)
0y
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effect for a period of time, and if it does prove success-
ful, we will probably want to expand the program and at-
tempt to maintain reservoir pressure on a fieldwide basis.
And at such time we will request, need to request, addi-
tional injection wells, and other features.

Q In the event the Commission sees fit to grant this
application, would you be willing to make perlodic reports
on the work that is done and the results thereof to the
Commission?

A We are willing to furnish whatever reports the
Commission desirves,

MR, KeLLAHIN: I belleve that's all,

MR, SPURRIER: Are there any questions of this wit-
ness?

MR, KELLAHIN: I would like to offer at this time

in evidence the exnibits which have bzen marked, =xnibits

MR, SPURRIER: Is there obJechtlon to thnese exuibifs?
Without objection, they will be admitted.

MR, KELLAHILN:  That completes our case, i the
Commission ple: se,

AR SPUREIER: ITi tners 1s o conoobios o0 bne owd b
ness

, bthe witness may be excused,

(Witiess excused, )




b 4

MR 3

and take the

SPURRIER: We will take a five-minute recess
case under advisement,
0
-10-
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