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TELEPHONE - 3-2167 POST OFFICE BOX - 2249

WICHITA FALLS, TEXAS
December 5, 1952,

lr Nell H, Wills Et Al,
P, 0. Bex 529,
Carlsbad, New Mexico.

Dear Mr Wills:

Pursuasnt to your request, we submlt herewith a
preliminary water flood survey of your oll producing
properties 1n the Russell Pool, Eddy County, New Mexico.

lie have exemlned all available data inelwling core
cnalysis, well logs; production records, isopach and
structure maps, and repressuring hilstory.

Our conclusions are as follows:

1) “he ultimete recoverable oll from all lesses by
nresent produeing motheds will be approximately 990,208
cross barrvels. The future recoveratle oll by presan%
srodueing methods as of Fovember 1, 1952 will be approx-
“mately 153,500 gross barrels.

2} Yrom produstion history, the Russell Pool appears
<o be adeptable tc water flooding if old gas input wells ar
not used for water injection. '

3} Pilot fleoding 1s the meost foasable method of
determining the flocdability of the fleld.

%) If pilot floodinz ig succesful, the entire fleld
showld yiold approrimebely ©C0,000 gross barrels of water
“locd 212 im additicn to the ulilmate recovery by present
wroedueing methods,

- Dur recommendaiions are &8 Ipllowss

1) The George Turner No., 5 well should first be
vecomplet>d 1n the $00=-foot limesicne as a source of flood
wvater.



2) A pilot flood should be initiated as deseribed in
this report at a cost of § 24,241.00.

3) If pilot flooding proves sufficiently beneficial
a complete flood should be initiated at an additional cos
of $ 59’ 231.000

We will be pleased to discuss this report with you at
your convenience,

Yours very truly,
CABLE_ENGINEERING,

Y

Roger Lewls.



NEIL H. WILLS ET AL
RUSSELL POOL
EDDY COUNTY, NEW MEXICO

PURPOSE
The purpose of this report 1s to determine the most

feasable pllot water flood program for the Russell Pool,
Eddy County, New Mexico.
OCATIO

The Russall Pool is loecated in the Southeast quarters of
sections 12 and 14 ard in section 13, Township 20 South, Range
28 Eagt, Eddy County, New Mexico, approximately twelve miles
northwest of Carlsabad.

HISTORY & GENERAL INFORMATION

The Russell Pool was discovered in March 1945 with the
completion of Wills et al Number 1 in the southwest quarter
of Section 13 for an initizl production of 29 barrels per
day. This lease is also designated as the South Battery
lease, The productive formation, Yates Sand, was topped at
786 fest and casing set at 737 feet.

The pool has besn developed rather slowly because plipe
line facilities ware lacking in this area. The Arteslia Pipe
Line Company completed a gathering system in 1946, The last
well producing was completed in hugust 1948.

The field has been gas repressured since July 1949
with success as can be seen from individual lease decline
curvee. The average gas-o0il ratic at the inception of gas
repressuring was 1200-1400 cuble feet per barrel and at the
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HISTORY & GENERAL INFORMATION (Cont'd)

present time is approximately 3000 cubic feet per barrel.

The Yates sand, Permian 1n age, is penetrated at
approximately 800 feet in depth. The structural features
controlling the accumulation of oil is primarily a monocline
with a small closure near the cenier of Section 13. The
gross thicknesa of the producing sand ranges from zero
to approximately 40 feet, but averages approximately 20
feet,

The gravity of the oll ranges from 36 to 38 degrees
API and has a viacosity of 5.7 centipoise at 92 degrees
Yahrenheit. This viscosity 1s favorable for flooding.

I COMP

The wells were drilled with a rotary rig and pipe set
approximately 50 to 10C feet above the saturation and com-
pleted with cabls tools which includes a heavy shot with
subsequent cleaning out as part of the completion work. The
epproximate cost of drilling each well is $7,000.00



FEIL B. WILLS ET AL
RUSSELL POOL
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Well Elev, Top Est, Csg. Total Init, Completion Elev. Remarks

No. Pay Sat. Seat Depth Produc- Date Top
Thick- tion Pay
_ 6 906 "3-25.h 26k
1 32 78 20 737 4 -25=lt2 Sand
2 wmmm B85S o 7 810 29 momm.um 2459 Sand
w 3253% 817 20 780 Buk L5 8=22. _.m 2436 Sand
3253 780 | 736 m.ww 913~ 2473 Base Sand 810%
5 3255 836 30 770 85 1=1545 mmnmm
6 3247 803 26 73% 829 Yo uly Sand
7 325 815 18 752 839 3=17=45 2438 Sand
8 3556 860 17 750 878 S 2l 2396 Sand
I oy ER
11 3255 840 25 733 867 59/% Hrs 9=21=k5 2415 mmun mww. Liner
anan
12 3248 800 23 6890 825 48 2=5-46 2448  sapnd
) 3242 9772 21 657 797 L5 2«21-46 2470 gSand
1 32k0 756 655 99 Gas 7=17-46 4  Show 0il sat. Low
15  3241% 264 1 662 78 6 7=30=k6 24 Sand
16 3211* 795 1 681 . 812 5 8-16-k46 mrmm Sand
17 3241* 978 20 679 808 15 m..wo..mm 246 Sand
18 32u1* %65 16 668 782 12 8=28- 247 Sand
19 3252 820 26 775 849 36 6-29-47 2432 Sapd
20 325 82 2] 717 8y m.w 7=7=l 2429 - sand
21 32 832 16 732 8 7=20=-47 2422 Sanmd
22 325 8 21 749 870 mw 7-29=47 2410 sand
23 3258 860 23 752 883 8«9=47 2398 Sand



Well Elev., Top
No, Pay
1 45 79
2 wmmo 81
m 3250 841
+ 3250 .\mo
Y 32 ah2
© 3252 B26
7 3
8 3250 78
4 3252 8

16 32560 8ul

11 3250 788

12 3250 8

1l 3254 331

1l 3250 80%

15 3242 789

16 3292 797

1l 3250 823

1 3252 799

19 3250 799

20 3250 795

21 3250 789

22 3250 846

23 3250 790

* Listimated

Egt,

Sat.
Thick-
~ReRg.,

12
18
1

21,
25
0

LHREVPESRLRF2RIBR &

NEIL H. WILLS ET AL
RUSSELL POOL
EDDY COUNTY, NEW MEXICO

COMPLETION RECORDS
GEQ, TURNER.SOUTH-MIDDLE-NORTH LEASE
Csg. Total Init. Complsetion
feat Depth Produc~ Date
tion #

712 908 22 Gelliwly
724 873 36 Ho...mm.mm
723 869 50 2-25=h3
725 815 100 Yop=lt3
710 1028 Dry 6-3=-43
732 8% 50 9eli=lt
714 808 50 9=23~
702 814 60 10=20=lil;
728 850 60 12545
706 870 60 Swluli
% 85 B f-aou
7ng 8k 80 6=-19=46
712 835 80 7-1L=bd
695 810 30 O] 646
731 826 mw 11=27-46
728 843 2=20=47
734 mwm 150 Lo 2aly
716 83 150 Sel2-47
696 824 60 7=9=48
I
682 8ok mo 7«24l

Elev. Remarks

Top

Pay

2450 Sandy Lime

2436 WMW... mmum

2409 Pay - Sand

2460 Pay - Sand

wm.wm Water Below 855!
26 Sand

63  Sand

mrmw Sand

2409 Sand

2462 Band

o2ty  sand

2425  Sand

2446  Sand

253 Sand

245 Sand

2k Sand

253  Sand

2451 sand

2455  Sand

261l Ssand

2404 Sand

260 Sand
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z.H.ﬂ_ w-?ﬁw

Well Elev, Top Est. Csg. Total  Init. Completion Elev. Remarks

No. Pay Sat. - Seat Depth Produc- Date Yop

Thick« tion Pay

~28 8.
1 3 mmm 8hly 7 751 881 100%* 12-3-lk 2412 Sand
25 ENEE N T
m 3256 867 19 7 890 50% 6-18-18 mwmw Sand

* Egtimated.



NEIL H, WILLS ET AL

RUSSELL POOL
EDDY COUNTY, NEW MEXICO
24=FR_INDIVIDUAL WELL TESTS
Original Owner & 011 Water Gas Gas/011 Csg. H,
Well Kumber .. -Bbl8 Bbls _Cu¥t  Ratio _Pres,
Neil H, Wills Et A1 4 [No Tests
5 4.5 0 16,000 3559 12
6 2.0 0 5,000 2500 10
7 2.0 0 1a,ooo 6500 = 12
8 k.5 0.5 14,000 888 10
10 2.5 0 7,500 3000 10
11 2.5 0 6,500 2600 11
12 3.5 0 7,000 2000 12
13 2.0 0 8,000 %000 9
15 4,0 0 8,500 212% 10
16 3.0 0 7,500 2500 10
17 2.0 0 ’ 1000 10
18 1.0 0 5,000 5000 10
19 2.5 0 6,000 2400 10
20 3. 4] l|-,()OO 1142 10
21 3'0 0 5,000 1666 10
22 b0 0 7,000 1750 10
23 Q.3 17,000 10
Total 51.0 1.0 129,000 2554
George Turner 7 1.0 0 L,700 4200 -
8 3.0 0 10,500 3500 -
9 1. 0 4,500 3000 10
10 2.0 0 22,000 11000 10
11 2.0 0 12,500 6250 -
12 L4,0 0 10,500 2625 -
1 1.0 0 Ly500 4500 10
1 4.0 0 7,500 1875 15
15 2'0 0 5’5& 27 -
16 k0 0 28,000 7000 -
17 1.2 0 4,700 3916 12
19 3.5 0 10,000 2857 -
255 o 1,700 85k
22 2.5 O 5,800 2320 1%
23 0.5 o 3,000 6000 -
George Turner
Crosby Lease 1 2.0 0 4,700 2350 -
' 2 200* 5200* 2,000* 1000 -
L 0 2800 -
Total ﬁ%.? 52.0 167,100 3578

Tield Total $7.7 53.0 299,100 3077



Month Wills

South North zon.«um South

Wills

11583

2

17796
15996 29891
5
25229 mommu
skl 209150
ioL7 2892

S0 5308
952 2861

1005 2822
1462 2868
1362 2886
1368 2571
1218 2351
112 2201
1257 2254
1207 2083

249 _2110

14129

30147

NEIL H. WILLS ET AL

RUSSELL POOL
EDDY COUNTY, NEW MEXICO
PRODUCTION RECORDS
Turner Turner
Crosdby
20
16850
mmmmu 450
153 10277
67990 2
8l 8189
70 6037
3955 436
293 2
355 o3
3593 7
2315 423
11 278
2161 389
mmmm 278
256 337
2103 301
2020 k8
31742 4385

Total

Cumulative
Total

L9
neis
nmmwm_

1791

281047
rmowmm
562108
657206

665136
671488
ehenos
694191
701182
707810



NEIL H, WILLS ET AL
RUSSELL POOL
EDDY COUNTY, NEW MEXICO

ERODUCTION RECORDS (Cont*d)

Year Month Wills Wills Turner Turner Total Cumulative
South North zongm South Crosby Total
1951 Jan. 1167 1946 1852 281 246 742855
% Feb, 932 1674 1875 283 764 747619
Mar, 111 1718 2080 270 81 752800
Apr. - 101 1690 1799 353 58 757658
May. 920 1674 1889 229 4712 762370
Jun. 902 1522 1856 w”m 4523 766 mwm
Jul. 863 1435 1771 431 771
Aug. 792 1370 1812 o2 421 775422
Sep. 734 1323. 170k 219 mwmo 779402
Oct. 866 1329 1723 190 108 783510
Nov. 770 1367 1780 187 Lioh 787614
Dec. 233 1293 2208 225 1039 291653
10888 18341 21849 2966 5LOLY
1952 Jan. 81k 1191 1693 221 3919 799572
d Feb, 732 1164 1599 194 3689 799261
Mar. 754 1172 1696 206 3828 803089
Apr. 666 11 159% 197 3584 80667
May, uww 116 1579 18 3661 81033
Jun, 669 1071 1451 18 3375 813709
July 603 1031 1557 207 3398 817107
Avg., 613 wmm 1380 217 3208 mmomwm
Sep. 642 1361 20 3152 823467
Oct. 697 _.897 2559 Lb.m .bnwp 826708
6921 10765 15369 2000 35055

Grand Total 398270 375114 5302Y% 826708
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NEIL H., WILLS ET AL
RUSSELL POOL
EDDY COUNTY, NEW MEXICO

ESTIVATE OF RECOVERABLE OIL

- PRESENT PRODUCING METHODS

- The estimate of recoverable oll by present produeing
methods was made by the production decline method. The
total field production was plotted and the resulting
curve was extrapolated on logarithmic paper to an est-
imated economic limit, We estimate the total future recovery
by present producing methods from the Russell Fool to be
163,500 gross barrels as of November 1, 1952. The total
ultimete recovery by present producing methods for the
field will be approximately 990,208 gross barrels. The
estimeted future and ultimate recovery by leases is tabe
ulated in the recapitulation.

The average recovery from the Russell Pool as of
November 1; 1952 is 97.1 barrels per acre=foot. The Wills
north battery has reccvered 109.7 barrels per acre-foot
while the other aress of the fleld have recovered approx-
imately 80 barrels pozr ecre-foot. The present and ultimate
recoveries per ecre-foot by present producing methods for
the Wills-North,; Wills-South, Turner-North, South and
middle. snd Turrer-Crosby leases are shown in the recaplt-
ulation. These recoveries were based on gross rather ihan
net sand volume and therefore seam quite low for sand production.

Owr origingl estimate of recoverable oll by primary
preduction and repressuring which was made in 1948 during
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T E_OF 1§
by
PRESENT PRODUCING METHODS (Cont'd)
flush production was 1,151,167 gross barrels. The estimate
made at this time of 990,208 gross barrels incorporating the
production history sinee 1948 is more reliable.
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NEIL H. WILLS ET AL
RUSSELL POOL
EDDY COUNTY, REW MEXICO

IMATE )
WATER FLOODING

An important item of information neéessary in
planning a large scale water flood and prediecting the
recovery therefrom is core analysis data. Sufficient
core analysis data are lacking in this field to make
predictions which will be of great value. The single
core® analysis from the Wills et al No., 26 well, which
was cored with oll base mud to determine the existing
water saturation in the sand. The analysis showed the
core to have an average water saturation of L7.h
percent. This water saturation is higher than ordinarily |
exists in sands vhich can be succesfully flooded. However,
this ecore showed some shale which may have glven up soine
water vhen heated to retori femperature.

A pilot flood will be the most reliable method
of deternining tiic flocdability of this fleld and for
obtaining an idea of what additional recovery can be
expacted. It is nct uncommon in succesful water flooding
to recover as much oll a= was possible by all other methods
of production,

As no significent volume of water has been produced to
date, the high wateoy saturation reported by core analysls
could easily be in srror. If this flood is succesful, the
additional recovery by water flooding should be approximately
900;000 gross barrels.



0il Prod, Est.Future Ult. Reev, Sand Vol, wuon.

as of
1l-1=52

Russell Pool 826,708
Wills-Nerth 242,281
Wills-South 155,989
Turner-North,

South and

Middle, 375,414

Turner-Crosby 53,024

NEIL H. WILLS ET AL
RUSSELL POOL
EDDY COUNTY, NEW MEXICO

Recv. by

Methods as

163,500
48,381
33,241

71,524
10,354

by Present Ac. Ft.
Pres, Prod. Producing

Methods

Of llele
»ouou Ev1/%c. mmﬂwm qﬂ

Recovery as - Ult, Recovery

wnou. Prod..

990,208
290,662
189,230

446,938
63,378

8511
2209
1729

3965
610

L2
113
102

192
W—.—.or

1870
2144

1529

1955
1541

.8.

90.3

9%,7

86.9

2240 H&.u
2572 131.5
1855 —109.6~
2328 112.7
1842 103.9

€T
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As the charscter of the Yates sand is different
in the southern part of the Ru#sell Pool than in the
central and northern part, it will be advantageous to
test the floodability of both areas by pllot injection.
We belicve that a 20 acre 5~spot will be the most profit-
able pattern as no additional wells will have to be drilled
for ianput purpcses. Although this pattern is quite widé
for flooding a sand only 800 feet deep, it has two distinet
adventages in this particular field; First, a 20 acre S-spot
pattern will minimize the danger of water chsmmeling through
straaks of high gas saturation that have contributed to the
abnormally high gas-oil ratio history. Second, this pattern
will allow the gas injection wells to remaln in service
vhile water flooding which could not be done on the closer
10 acre S5-gpot pattern. Duse to the high gas-0il ratios in
this field, the present gasg injection contributes as much
reservolyr energy as will be possible to gain by water flood-
ing. Of course, gas has not the oll displacing ability that
wat;r has, but from a stundpoint of malntaining pressure
and thercby reducing the volume of water necessary, it is
just as valuable., The chief disadvantage to the wlde spacling
is that less water can be injected because fewer input wells
will be incorporated. Thig disadvantage may bs overcone by
drilling producing wolls in the virgin areas between water

16
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REIL H. WILIS ET AL
RUSSELL POOL
EDDY COUNTY, NEW MEXICO
Ol P FLOOD PRO (Conttd)

input wells 1f the flooding progress proves to be too
slovw, Drililing additionsl producing wells between water
input wells will alter the pattern to a 10 acre S-spot,
but will not necessitate injecting water into old gas
injection wells, We recommend that the flood be begun on
the wider spacing which is 660 feet between unlike wells
and 933 feet between like wells, This will result from
converting alternate producing wells to water input wells.

Ae a pilot injection project we recommend converting
the following six produeing wells to water input wells as shown
on the field map: Wills et al Nos. 6, 10, and 17 and George
Turner Nos. 8, 12, ard 1%, Thus, two complete 20 acre S-spot
will be obtained with the Wills No. 12 and the Turner No. 19
being the producing wells which will be affected by a le-way
drive. The Wills No. 12 is a typieal well in the southern
portion of the field vhich is the less prolific area, and
the Turner No. 19 is a typical well in more prolific area
which includes the central and northern portions of the
field. During tho Tlush production of 1948 the Wills Nd.- 12
spd the Turner No. 19 produced 7 and 13 barrels per day
vospectively. At the present time these two wells each
produce approximately 3 barrels per day.

The cﬁrrent gas injection program should be continued
during elther pilot or complete flooding as long as there
is gas avallable.
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RAM_(Conttd)

A reasonably long pilot injectlon period can be
czpected due "to the wide spaeing recommended. We estimate
that a gaximum injection period of one year will be
necessary before a production increase wﬁll be noted,
This estimation is based on the assumption that en inject-
ion rate of 1000 barrels per day ls maintained during the
pilot flood. If an increase in production does come relatively
late, it will be a good indication that channeling will not

bé excessive,

18
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NEIL H. WILLS ET AL
RUSSELL POOL
EDDY COUNTY, NEW MEXICO

WATER FLOOD FACILITIES
It i3 quite probable that an open injection system

will be necessary due to the high concentration of hydrogen
sulphide vhich is commonly found in the 900 foot lime in
this area. The cost estimate and plant design in this report
are for an open system.

The pilot plant will be so constructed that expansion
to a ceapacity sufficient for flsldwide flooding will be
possible vith a minimum of additlions and alterations. It
vill be neeessary to imstall additional water pumping,
filtering, and storage capaelity for plant expansion, but
the basie plant layout will remain the same., The high
pressure water msing extending northeaét and sduthwast from
the plaat willl remain the same. The injeection lines should
be cemont lined seoamless plpe and the water return lines
should be csement lined or plastie pipse. The proposed loca-
tion of these lines are shown on the field map. Water return
iires will not be necezscary in the pllot flood and therefore
were not ineluded in the pilot flocd cost estimate.

It will be adveniegecus to operate the water zource
well or wolls on elscirie powar‘and the high pressure pump-
ing equipment with gas pover. Gas power gives greater flex-
ibllity which ls needsd to regulate the injeection rate but is
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WATER FLOOD FACILITIES(Cont'd)

not greatly needed in the source well power when using an
open system, The long range, overall eeonomi of the two
power sources do not differ greatly.

Heater gun barrels will eventually be needed on all
batteries if water flooding is found to be practical. These
heaters may be of the atmospherie-iype eicept on the Wills
et al south battery. This battery should be equipped with a
pressure-type heater because the elevation is too low for
produced water to flow by gravity to the injectlon plant.

The converted water input wells should each be capable
of taking approximately 150 barrels per day without exceeding
the breakdown pressure of the formation. Therefors, the
nilot injection plant is designed with a capacity of 1000
tarvels par day and full scale plant should have a capaclty
of approximately 3500 barrels per day.

A general diagram of the pilot water injection plant
ig included in this report.
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CONVERSION OF PRODUCING WELLS TO INPUT WELLS

After rods and tubing have been removed from the
wélls being converted, the wells should be cleaned out
a3 well as possible, Each input well should be gravel |
packed from bottom to a heighth of about 10 feet into
the casing to prevent exposed shale from heaving into the
well, Well washed, coarse gravel (1/2-inch) should be
placed opposite the sand filling the shot hole and well
washed, medium sized (1/%~-inch) gravel should be used to
cover the expeosed shale. To assure thet the proper amount
e? each glze gravel Js plsead in the well, a baler should be
+un to bottom periodically during the gravel packing oper-
<tion %o (etermine the haighth to which the hole is being
+111ed., Gravel should stand sbout 10 feet into the casing,

‘yat exzess gravel will cause excessive flow friction.

COMPLETION OF SOURCE WELLS
Oue well completed in the 300-foot limestons should
provide ample water for the pilot flood operatlion. The
4op of the lime sesctlion should pe cored to determine the
rresence of oil saturation, Any non-commercial oil prod-
aotion with the flood water would be most troublesome and

should be cased oif.
The Tutner No. % well vhich was dry in the Yates, but

nas casing set at 710 feet, This well may be deepened to the
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COMPLETION OF SOQURCE WELLS (Cont'd)

water bearing strata and completed with a liner cemented
from 710 feet to bottom. A liner will reduce the turbidity
of the water and will eliminate oil production from the
Yates or the 900-foot lime.,

The well should be treated with 1000 to 2000 gallons
of aclid dspending on the thickness penetrated and the
natural productivity of the well., The well should be swabbed
for several hours after completion to determine its prod-
ueing capacity prior to selecting pumping equipment.

Othsr dry holes having casing set are the Willls
at al No. 9 and the Crosby Nce. 3 which may also be recome-
2leted az water producing wells later if needed,

The Turner No., 5 should be recompleted as a water
source well as the initial step in ths proposed pilot flood
srogram, This 1s necsssary as an analysis of the water is
necessary before construction of the water plant can be
begun.

REMEDIAL WORK ON PRCDUCING WELLS

After water prcduction becomes significant, some
trouble may occur from caving due to the interval of
axposed snale beiwssn the casing shoe and the top of the

gand. If this occurs, it may be necessary to set liners

22



NEIL H. WILLS ET AL
RUSSELL POOL
EDDY COUNTY, NEW MEXICO

REMEDIAL WORK ON PRODUCING WELLS (Cont®d)

in producing wells where this trouble is excessive,
Produecing wells to be converted to input wells should
ba gravel packed through the exposed shale sectlon.



NEIL H., WILLS ET AL
RUSSELL POOL
EDDY COURTY, REW MEXICO

6 « Input wells cleaned out and gravel packed,

@ $300.00 each

1 -« Water source well recompleted in the 900=~

-

[t

bod

3V

ol

fond

fd

foot 2hmbsdnne and equipped to pump 750-1000
barrels of water per day

Gaso injection pump and 25 HP multiple -
cylinder engine packaged unit

500-~-barrel Redwood tank equipped with
galvanized hoops

2504barrel Redwood tank equipped with
galvanized hoops

Concrate tank foundation bloeks @ 150,00

> Water filter, 6® x 5', packed with anthrafilt

or filtering sand

Ceatrifugal backwash pump and electric motor,
300 gal per minute capacity

'Centrifugal pickup pump and electric motor,

150 gal per minute capacity

Dry chemical feeder

Wooden aereatory 15° x 10! x 15°¢
Earthen aerection plt, 150 x 150° x 10°
digh pressufe injection lines

dell-head equipment for six innut wells
including metsrs, valves and gages.
@ 160.00/well

Misc2llaneous valves and connections
Lebow

Engineering amd coulicgencies

$ 1,800.00

9,250.00
2,400.00
1,551.00

940,00
300.00

650.00
565.00

325,00
300.00
100,00
250,00
1,650.00

960.00
%00,00

14000,00

$ by 241,00
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NEIL H. WILLS ET AL
RUSSELL POOL
EDDY COUNTY, NEW MEXICO

FACILI COST ESTIMATE FOR FLOOD
Additional input wells cleaned out and gravel
packed @ 300,00 each

Additional water source wells recompleted in
the 900=foot llmestone and equipped to pump
750-1000 barrels of water per day,

@ 9,250,00 each

"Aldrich direct flow 3" x 24" triplex plunger

pump, equipped with porcelain plungers, and
Insuroch valves

50 HP 3-phase clectric motori

reduced voltage
starting box, and water leve

pilot eircuit

500-barrel Redwood tank equipped with
galvanized hoops

250--barrel Redwood tank equipped with
galvanized hoops

- Concrete tank foundation blocks @ 150,00
» Water filters, 6% x

5! packed with anthrafilt
or filzering sand @ 650.00

Additicnal high pressure injection lines
Water return lines,

Well-head equipment for 1% additional input
vells @ 160.0C/wsll

Additional valves and connsctions

Pressurs-type oil treater for Wills
South Eattery

Atmospheric type oll treaters @ 2,000,00
Additional Labox
Enzineering ane contingenclios

Cost of Pilot Flood
Cost of Complete Flood

4,200.00

18,500.00

35900,00
1,850.,00
1;551.00

940,00
300,00

1,300.00
1,000.00

2,240,00
1,000.00

2,500,00
8,000.00
1,500,00

=32000,00
$ 59,231,00
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pH Value
Alkalinity P
Hardness, Soap
Soluble Iron
Soluble Silieia
Free Carbon Dioxide
Dissolved Solids

Calcium

Magnesium
Hydroxide
Carbonate
Bicarbonates
Sulfate

Chloride

Sodium & Potassium

Barium 0

*A11 Carbonates
converted to
Biecarbonates ian
hypothetical
combinations,

NEIL H. WILLS ET AL
RUSSELL POOL
EDDY COUNTY, NEW MEXICO

ODUCED W I 0
8+6 Turbidity 20 ppm
100 ppm as CaCO3 Alkalinity M 3580 ppm as CaCO3
7000 ppm as CaC03 Hardness, Soda 7000 ppm as CaCO3
-5 ppm as Fe Total Iron -9 ppm as Fe
10 ppm as S10» Hydrogen Sulfide 3037 ppm as HoS
O ppn as CO2 Dissolved Oxygen O ppm as O
39110 ppm Total Solids 39130 ppm
Caleiuym Carbopate Stabllity
Requirenment 3220 ppm omnow at pH 9.9
Content ummw ppm CaC03 at pH 8.6
Super Sat. 360 ppm
PRINCIPAL CONSTITUENTS
Ionic
~hpm_ (+)  epm (=) ~RRm..
as CaCO3 4800 96 .00 1920 ppm as Ca
as CaCO3 2200 44,00 537 ppm es Mg
as CaC03 o} :
as CaC03 100%
as CaC03 3580 71,60 4368 ppm as HCO3
as SOy 3283 68,40 3283 ppm as SOy
as Cl 17600 495,44+ 17600 ppm as C1

as

Na .mmmwmm

HYPOTHETTCAL, COMBINATION

Calcium Bicarbonate 5799.6 ppm
Caleium Sulfate 1739.2 ppm
Magnesium Sulfate 2648.8 ppm
Sodium Chloride 28983.0 ppm

11395 ppm as Na



COMPANY:
WELL:

Core ANALYsis SERVICE

WICHITA FALLS, TEXAS

Tiell H. Wills Et Al
Govermment Lesse No. 26

GENERAL DATA:

ANALYSIS SUMMARY:

824 o 8k

CORED FROM

RECOVERED

83’ TO 81*“’

ZONE ANALYZED
OiL. BEARING

OiL BEARING & HORIZONTALLY PERMEABLE
(For Oil Bearing & Horizontally Permeable Zone)

AVEREAGE PERMEABILITY

AVERAGE POROSITY
PRODUCTIVE FORMATION CAPACITY
FORMATION VOLUME FACTOR

(Actual or Estimated)

RESERVOIR GAsS-OlL. RATIO (Calculated & Theoretical) (1)

AVERAGE SATURATION:

AVERAGE RECOVERABLE OIL: - — .- -

RESIDUAL OIL

CONNATE WATER

TOTAL WATER

OIL IN PLACE

NORMAL RECOVERY (Gas Expansion) (2)

ADDITIONAL RECOVERY BY WATER DRIVE
GAs & WATER DRIVE RECOVERY

{Complete) (3)

SPECIFIC PRODUCTIVITY INDEX

FLUID PRODUCTION (No prediction shall be made unleas
the complete, properly secured and

sealed core is submitted.)

(1) Calculated for volumes of atmospheric pressure.
(2) Based on reduction of original reservoir pressure to zero p. s. i.

(3) Based on maintenance of original reservoir pressure by water drive.

NOTE: Type and amount of fluid calculated for complete isolation of zone analyzed.

8.

(Mareh 15, 1951)

3836

6.8
30.5
19.7

610
1.15

280
U7
7.

L

011

FEET
FEET
Xzx Samples
FEET

FEET

VERTICAL-MILLIDARCYS
HORIZONTAL-MILLIDARCYS

PER CENT

MILLIDARCY-FEET

CU. FT./BBL.

% OF PORE SPACE
% OF PORE SPACE
% OF PORE SPACE

BBLS. /ACRE FOOT

BBLS. /ACRE FOOT
BBLS. /ACRE FOOT
BBLS. /ACRE FOOT

BBLS. OF FLUID /24 HRS. /FT./
F. S. 1. PRESSURE DIFFERENTIAL

POLICY: Core Analysis Service assumes no responsibility as to any predictions or data other than representing the best

judgment of this organization.

client.

All obgervations and data secured shall remain the exclusive and confidential property of the



CORE ANALYSIS SERVICE 30
WICHITA FALLS, TEXAS

COMPANY: Neil H, Htuﬂ Et %lo 36
ELL: Govermment Lease « 2
rone B2 ., Blh

CORE ANALYSIS DATA AND INTERPRETATION

Sample a‘ DEPTH X PE;I\:DE‘;?‘I:’L’.SITY |;°RZSIIY§ R”‘f‘y‘j" ori‘glfa:gn 111‘(::010::9.:‘ ::;);A?:_:: ] REMARKS
1 8825 149.0 39.5 2.6 35.4 43,3 59.6 011 Fine gr siity
sd, loosely
consolidated
2 825-826 W1,2 22,7 26.7 56.%5 89.5 o011 ﬁ
shl.!.t
3 826-827 37.7 15.6 23.2 20,8 9%1.3 89.5 0i1 Sand, harder
L 837*828 3395 23-? 21,6 ,"’956 8995 011 Finse grained
silty samd
828-829 28,2 1.b 23,8 20,5 k5.3 54,7 041 * w w w
Z 829~8 56.8 g.h 31,7 .a 51;,,; 0] * » e ®
g 3%:’ 9 1l 20.8 32.; 48,2 B4,2 041 ® w w
8 Sng 14, «0 2’ 041 on n w
9 838 0.8 «© 20,0 zg,e 01 » w w »
10 & s— 18.% 26,4 9.8 !w;.’ 011 * »m » »
11 16.% ﬁ.? ::z,; B8 ofl * n w m
12 0 17.8 2 Wh,3 8 011 Fine /gr silty
e o atrns
1& 1605 %0% esbe ts 911 " n L4 "
b 1 0 15.2 3’*-: 30— yg 0411 " u " w -
b Eﬂ.i 42,8 39.8 011 84 w/sh strks
1 - 3% b1 .9 8 011 ® w wn w
%g 18. 6 ,,3 o8 011 » n w »
3.5 17.5 330? 3- 9.8 041 8“, better
consolidated
19 18, Z é?.a 011 » » ®w n
2 0 17.6 22. 52;3 1., 041 » = » =

NOTE: (1) Prediction Based on Complete Isolation of Zone.

POLICY: Core Analysis Service assumes no responsibility as to any predictions or date other than representing the best judg-
ment of this organization. All observations and data secured shall remain the exclusive and confidential property of the client.



