




































































46 PETROLEUM ENGINEERING IN THE PAPOOSE OIL FIELD

R. 9 BE. Two shots of 5 and 10 quarts, respectively, on the same
day increased the production of this well 670 barrels. The two pro-
ducing wells on the lease are gaged together, hence the increase
is only approximate. 'The combined production before shooting
the two wells was 345 barrels. The production the following 24
hours was 1015 barrels. ‘This shot resulted in, an increase of pro-
duection for several days and within 18 days the daily production
from the two wells had dropped to 335 barrels.

In oil well shooting, the charge is usually fired by some type
of squib, either a jack line or humper squib.  All of these types
have disadvantages which make their use in unskilled hands dan-
gerous.  Line of humper squibs should be strung in earcfully, and
an aceurate measurement taken to the top of each shell placed in
the well to eliminate damage to casing and liner by shooting too
high in the hole.

Certain mechanical and electrical timing devices for deto-
nating the charge have been successfully used, especially where a
large charge was fired. The devices are enclosed in small cast
metal shells and can be set for any predetermined time of detona-
tion and lowered to the top of the shell on the torpedo and de-
tached.  The use of these timed detonators result in a much higher”
degree of safey than is invelved in detonating by the various fypes
of squibs.  They are less expensive than ordinary clectrical de-
tonators, and also eliminate the danger of wire bridging when
shooting in this manner.  Tlowever, they have some diadvantages,
especially in light shooting.

When using one of these devices in firing small charges of
one and two quarts in deep wells, it is often difficult to determine
whether the explosion actually took plaee, unless a light line is at-
tached to the bomb and the explosion determined by the jerk of
the line.  There is one case on record in the Papoose field, where
an electrieal bomh did not detonate at the time set. The charge
was a small one, so the operators were uncertain as to whether or
not the charge had been fired.  Findily, a three prong grab was
run and the unfired bomb was fished out of the hole.

PUMPING WELLS

It has been the practice in the Papoose field to begin pump-
ing the wells when they have deelined to the stage where more
oil can be obtained by pumping than by infrequent flows. This
stage varies with conditions and individual wells. They are han-
dled in mueh the same way as are pumping wells in other deep
ficlds where the wells are pumped on the beam. Methods and
equipment used in the pumping of oil wells have been discussed in
a U. 8. Bureau of Mines Bulletin.?

1. Geoarge, H. C. Surface machinery and methods for pumping oil wells, Bureau of
Mines Bulletin 224, 1925. -
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Figure 6: Produchon Curves of the Papoosa Field.
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48 PETROLEUM ENGINEERING IN THE PAPOOSE OIL FIELD

PRODUCTION CURVES AND STATISTICS

The average daily production of the Papoose ficld, the num-
ber of producing wells, and the average daily production per well
by weckly periods, are shown by the graphic eurves in Figure 6.
The data represented in the curves cover a period of 53 weeks
ending April 7, 1925.  During the weck ending April 2, 1924, six
wells were producing an average of 1337 barrels per day; thus the
curve does not show the small initial production of the field up to
April 2, 1924. It may be noted from the curves that the peak or
highest average daily production of the field. (Papoose and Gil-
crease together) was reached during the week ending January 13,
1925, when 90 wells produced an average of 39,814 barrels per day.

The average daily production per well increased from 223
barrels during the week ending April 2, 1924, to 442 barrels per
day during the week ending January 13, 1925, when 90 wells were
producing 39,814 barrels per day. The average daily production
per week has since gradually declined until, during the week end-
ing April 7, 1925, 140 wells were producing an average of 179 bar-
rels per well per day. The total production of the field up to and
ineluding April 7, 1925, was approximately 6,878,772 barrels.

INITIAL PRODUCTION

The initial daily oil production from wells in the Papoose
field varied from 25 to 3600 barrels. The well of largest initial
production was the Independent 0il and Gas Company’s S. Alex-
ander No, 2, loeated in the N4, NEY,, NE, see 2, T. 9 N, R.
9 15. This well had a reported initial produetion of 3600 barrels.

The oil wells of highest initial production were those located just -

above the oil and gas contact.  These wells have produced con-
siderable gas with the oil,  Some wells, completed in the higher
struetural areas and which produced from immediately above the
gas-oil contact, were completed as oil wells. They produced from
95 to 40 million cubic feet of gas per day. No gas wells with vol-
umes comparable to many completed in the Cromwell field have
yet heen completed in the Papoose ficld. The average initial oil
production from 124 wells, as reported by the operating companies.
was approximately 801.33 barrels per well.

Two samples of ol were colleeted as produced“in the field,
one from the flow line of Charity Brown No. 3 in see. 17, T. 9 N.,
R. 9 E., and producing from the Gilerease sand. The results of this
analysis are chown in Table No. 10.  The other sample was from
Toble 111 No. 1 well in see, 9. T. 9 NG RO I5., and producing from
the Papoose sand.  The results of this analysis are shown in Table
No. 11.
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Table No. 10." Analysis of Crude 0il from Papoose-Gilcrease field.
: Gilcrease Sand

Sample Number 25334

Oklahoma Charity Brown No. 3 Wilcox
17-9-9. From Flow line. Gilerease sand
3061-3075"
Specific gravitv, 0.840 ' A. P. 1. gravity, 37.9
Per cent sulphur, 0.1 Per cent \Yater. pll
Saybolt Universal viscosity at 70°F., 57 sec. Pour point 20°F

Saybolt Universal viscosity at 100°F, 45 sec.

Distillation, Bureau of Mineis, Hempel Method

Air distillation Barometer 743 mm. First drop: 38°C (100°F)
Temperature Per Sum Sp. Gr. A.P. L Viscosity Cloud Temperature
: °C Cent Per Cut Cut 100 212 Test °F

Cut Cent °F °F °F

UP to 50 0.3 0.3 Up to 122
50— 75 1.0 1.3 .697 71.5 122—167
75—100 34 4.7 167—212
125—150 5.5 163 - .752 56.7 257—302
100—125 61 108 .733 61.5 212—257
150—175 5.3 21.6 .768 52.7 302—347
175—200 21 237 .182 49.5 347—392
200—225 b.8 29.5 197 46.0 392—4317
225—250 . b.b 35.0 .813 42.6 437—482
250—2175 63 413 .825 40.0 482—527

" Vacuum distillation at 40 mm.

Up to 200 45 45 .84b 36.0 41 Up to 392
200—225 5.4 9.9 .849 35.2 46 24 392437
225—250 6.2 16.1 860 33.0 58 44 437—482
250—275 5.2 213 872 30.8 89 60 482527
275—300 66 278 .B78 29.7 152 80 527—bH72

Residuum 27.6%. Distillation loss 3.3%.
Carbon residue of residuum 4.0%. Carbon residue of crude 1.109%.

Approximate Summary
Percent Sp.Gr. °A.P.L Viscosity

Light gasoline (end point 212°F) 4.7 679 71.5

Total gasoline and naphtha 23.7 743 58.9

Kerosene distillate 17.6 .812 42.8

Gas oil 9.0 847 35.6 °
Nonvicisious lubricating distiilate 10.9 .853-.873 34.4-30.6 50-100
Medium lubricating distillate 8.0 .873-.881 30.6-29.1 100-200
Viscous lubricating distiliate 0.0 Above 200
Residuum 27.6 .920 2.3

Distillation loss 3.3
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Table No. 11. Analysis of Crude Oil from Papoose-Gilcrease field.
Papoose Sand.
Sample Number 25335

Oklahorpa . Papoose Oil Company
Tobe Hill No. 1 in 9-9-9 Sand 3326' to 3332’ depth,

Specific gravity, 0.8656 A. P, 1, gravity, 32.1
Per cent sulphur, 0.1 Per cent water, Trace
Saybolt Universal viscosity at T0°F., 160 sec. Pour point 40°F.

Saybolt Universal viscosity at 100°F., 69 sec.

Distillation, Bureau of Mines, Hempel Method

Air_distillation Barometer 743 mm. First drop: 112°C (234°F)
Temperature per Sum Sp. Gr. "A.P.I.  Viscosity Cloud Temperature
°C Cent Per Cut Cut 100 212 Test °F
Cut Cent °F ‘F°F
Up to 60 Up to 122
50— 75 122—167
75—100 167—212
100125 0.3 0.3 212—257
125—150 0.3 0.6 175 bi.l 257—305
150—175 2.4 3.0 ’ 302—-347
1756200 5.6 8.6 .790 47.6 347—392
200—225 6.7 14.3 .803 44.7 392—437
2265—250 7.1 21.4 .816 41.9 437—482
260—275 89 30.3 .828 39.4 482527,
Vacuum distillation at 40 mm.

Up to 200 5.3 5.3 847 35.6 42 Up to 392
200—225 9.7 16.0 .848 35.4 45 28 392—437
225H—250 7.0 220 .869 33.2 b7 48 437—482
250—276 81 301 871 31.0 80 68 482527
275300 7.8 379 877 299 123 84 527—572

Residuum 30.0%.  Distillation loss, 0.9%.
Carbon residue of residuum, 3.06%. Carbon residue of crude, 0.95%.
Approximate Summary

. ) . Percent Sp.Gr. °A.P.lL. Viscosity
Light gasoline (end point 212°F) 0.0

Total gasoline and naptha 8.6 .786 48.8
Kerosene distillate 12.8 .810 43.2
Gas oil 22.6 .841 36.8
Nonviscous lubricating distillate 16.1 .853-.874 34.4-30.4 50-100
Medium lubricating distillate 8.1 .874-.880 30.4-29.3 100-200
Viscous lubricating distillate 0.0 Above 200
Residuum 30.9 .918 22.6
Distillation loss 0.9 ’

PART IV. SUB-SURFACE WATER CONDITIONS
By
John R, Bunn

POSITION OF WATER IN TIHE PAPOOSE SAND

The normal water level in the Papoose sand is not uniform
throughout the producing arca of the field. Certain wells have
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found water much decper stratigraphically in the sand than other
nearby wells, while other wells have found water oceuring higher
in the sand than was expected. This later condition is more apt
to occur on the lower structural points where an irregular water
level is due-to & combination of coning up and pulling in of the
edge or bottom water line, eaused by the intensive drilling and the
large initial production of adjacent wells located higher on the
structure.

Water in the Papoose sand has occured high structurally
in certain wells located on the north and east edges of the field.
This condition may be attributed largely to the structural position

Table No. 12. Reported dala on certain wells producing water
from the Papoose Sand

Company and Lease Well Loeatfon First Surface Depth Remarks
No. Section Water Elev. Below

Twp. & Depth Sea

Range Level
Foster Inv. Co.
C. Tiger 2 4- 9-9 . 3337 793 2544
Champ. & Wink'r .
Simon 1 4- 9-9 3369 814 2645 Water in top

sand, Abandoned

Champ. & Wink'r

Simon 2 4- 9-9 33417 810 2537 Water in top
) sand, Abandoned
Sinclair O & G Co.

Fredonia Willis 1 6- 9-9 3328 784 2544 Water in top
sand, Abandoned

Transcontinental .

Betsey Carter 2 5- 9-9 3360 802 2568 Water in top
sand. Abandoned

T. B. Slick

McKay b 3- 9-9 3308-12 1766 2542

Mid-Continent
W. Alexander 2 2- 9-9 3321-32 1774 2547

T. B. Slick

Bruner 2 2- 9.9 3343-45 792 2551

C. L. McMahon :

Dunson 1 35-10-9 3379-89 803 2571 Water in top
sand. Abandoned

Prairie O & G Co.

Westbrook 4 36-10-9 335617 822 25297

Prairie O & G Co. )
B. F. Davis 1A 34-10-9 3321 716 2545

Prairie O & G Co.
B. F. Davis 8A 34-10-9 3304-167 783 26217

Mid-Continent i
_W. Alexander 3 3- 9-9 3304-12 1770 2534 Abandoned.
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CEMENTING CASING

Casing may be eemented by either the dump bailer, tubing
method, displacement mecthod using two plugs or displacement
method without plugs. These methods have been thoroughly dis-
cussed in previous Bureau of Mines publications.!

The two plug displacement process, as controlled and car-
ried on by the Halliburton Oil Well Cementing Company has been
used for cementing casing in certain wells of this field. This pro-
cess is considered the most efficient from the standpoint of oper-
tiop and convenence. Casing may he successfully cemented off
bottom with this method. ,

The number of completed wells cemented by the two plug
process in this area previous to April 30, 1925, is shown in Table
13. This tabulation shows the number and location of wells, the
depth and size of casing string, the date of cementing, and the
amount of cement used.

WATER PRODUCTION IN THIE PAPOOSE FIELD

Considerable water is now being produced from, the earlier
completed wells in the Papoose field, as shown by Table 14. It
probably can be accounted for as cncroaching edge water or bot-
tom water in the lower portion of the producing sand.

When water is produced with oil there is danger of its
emulsification with the oil which is due largely to agitation in pro-
ducing and to the presence of colloidal matter which aes as an
emulsifying agent. In flowing wells the oid is agitated by the
turbulent flow of the oil from the well aided generally by the stir-
ring effect of the gas being produced with the oil. In pumping
wells, there are two sources where agitation resulting in emuls f -
cation may take place; namely, in the working barrel and in the
tubing.  Wells producing water should be repaired at the earliest
possible date, since the handling of large quantities of water means
increased operating cost and may effcet the marketability of the
oil produced, because deterimental cmulsions are often formed.
Sueh emulsions are difficult and costly to break up so that clean
pipe line oil can be made available for sale.

Besides adding to the expense of operations through extra
cost of lifting, and cleaning emulsified oil when formed, water in-
filtration has a detrimental tendency in decreasing ultimate pro-
duction. In flowing wells it reduces generally the flow period
and in all wells it has a ruinous effeet tending to flood the produe-
tive sands. The subsurface inflow of water to & well has an all

1. Tough. F. B.. Methods for shutting off water in oil and pas wells, Bulletin 133, Bur-

eau of Mines, 191R, .
Swigart, T. E., and Beecher, C. E., Manual for oil and gas operations, Bulletin 232. Bur-

eau of Minea, 1023.
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Table No. 13. Wells cemented by the two plug method in the
Papoose Field.

Size Amt. of
Date Company Well Location Depth Pipe Cement
No. Sacks

3.10-24 T, W. Adkins 1 19- 9-9 2500 658
2.22.24 Turman Oil Co. 1 16- 9-9 2894 81 200
3-28-24 Smyer & Stein 1 20-9-9 2936 8% . 100
4-24-24 Papoose Oil Co. 1 4- 9-9 3321 654 163
4-19-24 Mohawk Drilling Co. 1 17- 99 2951 8% 176
5-21-24 Papoose Oil Co. 1 9- 9-9 3230 5-3/16 60
G-21-24 Champlin & Winkler 1 4- 9-9 3150 5-3/16 * 30
6-29-24 Gilcrease 0il Co. 2 20-9-9 2962 8% 300
6-30-24 Mohawk Drilling Co. 2 17- 99 2964 8% 300
7-11-24 Margay 0il Co. 5 17- 99 3003 84 450
7-14-24 Gilcrease Qil Co. 3 17- 99 2956 8% 450
7-21-24 “Margay Oil Co. 6 17- 9-9 3000 8% 450
7.29-24 Roxana Pet. Corp. 1 17- 99 2982 8% 350
10-29-24 Gypsy 0il Co. 1 34-10-9 3175 654 60
11-16-24 Ind. Terr, 11, Oil Co, 2 34-10-9 31179 6% 50
11-18-24 Mid-West & Gulf 0Oil Co. 2 33-10-9 3339 5-3/16 50
11-29-24 Mid-West & Gulf Oil Co. 2 33-10-8 3339 5-3/16 76
12- 3-24 Gypsy 0il Co. 2 33-10-9 2188 6% 50
12-28-24 Cosden Qil & Gas Co. 4 3- 99 3250 6% 45
1- 8-25 Ind. Terr. & Barnsdall 3  34-10-0 3134 6% 35
1-12-25 Cosden Oil & Gas Co. 10 3- 9-9 3080 8% 100
1-14-26 Phillips Pet. Co. 1 3- 99 3100 6% 40
1.19-25 Ind. Terr. & Barnsdall 6 34-10-9 3434 65 35
1-23-25 Cannon & Ryan 3 3- 9-9 3305 5-3/16 240
1-24-25 1Indp. 0il & Gas Co, 4 2- 9-9 3137 6% 35
1-25-265 Indp, Oil & Gas Co. 5 2- 9-9 3335 5-3/16 25
1-26-25 Gypsy Qil Co. 3 34-10-9 3172 6% 50
1-26-25 Prairie Qil & Gas Co. 3 35-10-9 3357 6% 50
9. .25 Prairie Oil & Gas Co. 4 34-10-9 3285 6% 40
9.12.25 Cosden 0il & Gas Co. 10 3--9-9 3128 6% 20
2-15-25 Kingwood Oil Co. 4 36-10-9 3397 G 20
2. 7-25 Cosden 0il & Gas Co. 4 35-10-9 3302 5-3/16 35
9.17-25 Cosden 0il & Gas Co. 1 35-10-9 3313 5-3/16 15
2.24-25 Gupsy Oil Co. 4  34-10-9 3160 8% 100
2.98.25 Gypsy Oil Co. 9 3- 99 3282 63 30
3- 4-25 Prairie 0il & Gas Co. 8 34-10-9 3283 6% 30
3-11-25 Cosden 0il Co. 12 3- 929 3265 658 22
3-13-26 Indp. Oil & Gas Co, 6 2- 9-9 2748 8% 50
3.13-26 Prairie Oil & Gas Co. 1B 34-10-9 3156 8% 200
3-13-265 Carter Oil Co. 4 33-10-9 3130 6% 50

3.14-26 Cosden Oil & Gas Co. 11 3- 9-9 8%
3-30-25 Prairie Qil & Gas Co. 2 34-10-9 3150 8Y% 200
4-12.25 Prairie Qil & Gas Co. 2 34-10-9 3112 81 200
4-13-26 'T. B. Slick 0il Co. 1 2- 9-9 3328 5-3/16 50
4-13-¢5 Indp. Oil & Gas Co. 7 2- 9-9 2929 81 B0
4-13-25 Indp. Oil & Gas. Co. 6 2- 9-9 3105 6% 35

4-17-25 Ind. Terr. 1ll, Oil Co. 1 19- 9-9 3400 8%
4-21-25 Ind. Terr. 11, Oil Co. 1A 34-10-9 3200 6% 30
4-23-25 Indp. Oil Co. 7 2- 9-9 3098 GYs 30
4-26-26 _Indp. Oil Co._ 3 4-9-9 3331 5-3/16 60
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important place as a problem to an operator which demands most
careful study in every field.

METHODS OF WATER EXCLUSION,

o In remedial'w.ork on oil and gas wells for the exelusion of
infiltrating water it is necessary to make a very systematic study
of wells affected in conjunction with a study of the field. Iirst
a knowledge of the location of the possible sources of water in the

Table No. 14. Reported daily water production of the Papoose
Pool, April 20, 1925,

Well Amount of water

Company Farm Location No Produced in bbls.
Per day

Amerada Palmer 36-10-9 1 45% water
450 from 3 wells

Berry Alexander 4- 9-9 2 Cuts oil and

Carter P. Johnson 33-10-9 shows water

Carter P. Johnson 33-10-9 ] Shows water

Carter P. Johnson 33-10-9 4 35

Cosden W. Alexander 3- 9-9 1 Cuts 4%

Cosden W. Alexander 3- 9-9 8 Cuts 4%

Foster Inv. Co. C. Tiger 4- 9-9 1 90

Foster Inv. Co. C. Tiger 4- 9-9 2 40

Foster Inv. Co. C. Tiger 4- 9-9 3 80

Foster Inv. Co. C. Tiger 4- 9-9 4 21%

Foster Inv. Co. Ogle 4- 9-9 1 80

Independent Barnett 33-10-9 1 16

Independent S. Alexander 2- 9-9 1 1

quependent S. Alexander 2- 99 2 Cuts 7%

K!ngwood H. Sands 35-10-9 2 5

Kingwood H. Sands 35-10-9 6 10

I{Ixng)vood H. Sands 35-10-9 8 2

Continental J. Turner 4- 9-9 1 150

Papoose Alexander 4- 9-9 1 100

Papoose Alexander 4- 9-9 2 20

Papoose Alexander 4- 9-9 4 150

Papoose Alexander 4- 9.9 b 175

Papoose Alexander 4- 9-9 T 75

Papoose Alexander 4- 9-9 9 100

Papoose ] Tobe Hill 9- 9-9 1 150

g:gggzi .} Simon . 4-9-9 1 100

¢ . Sim - 9-

Robinson & Amerada M. Ca?‘?er 3- g-g % !1?80

Robinson & Amerada M. Carter 4- 9-9 2 45

Robinson & Amerada M. Carter 4- 9.9 4 5

Robinson & Amerada M. Carter 4- 9-9 5 60

Robinson & Amerada M. Carter 4- 9-9 6 50

Prairie Davis 34-10-9 1A 3

Preirie Davis 34-10-9 8A b

Prairie Westbrook 35-10-9 2 5

Prairie Westbrook 35-10-9 4 2%

Skelly Carter 499 1 10

Transcontinental Tiger 4- 9-9 6 40




56 PRTROLEUM ENGINEERING IN THE PAPOOSE OIL FIELD

various formations must be had.  These must be studied with ref-
erence to the structure.  Next individual well studies of the wells
needing repairs requires by test and investigation where the water
is coming from and what work is neeessary to overcome it. These
tests inelude the inspection of production data, hoth oil and water,
and the production methods used. The investigation includes an
enginecring study of the subsurface structure, and the mechanieal
conditions of the well, the latter being the depths and water shut
off effectiveness of all casing shoe landings with respect to the
various formations penetrated.

sase or edge water in the producing sand is the chief source
of water trouble in the Papoose field. The production of water
from this souree is caused hy drilling the wells too deep in the
sand or from later encroachment of water in the sand as the oil is
drained.

In order to shut off this water, the hottom of the well must
be plugged. lLathe cuttings, lead wool, and mechanical plugs have

Table No. 15. ANALYSES OF PAPOOSE

Papoose sand Papoose sand Papoose sand Gilcrense Sand Gilcrcasegt:l_xa

3310°---3311" 3347'—3374° 3326'—3332° 3000'— 8061'—30176°
24-10 9 24-10 9 9-9-9 34-10 0 17-9-9
LT.I.O. 1.T.1.0. Papoose Co. 1.T.I.O. Wilcox

. Willlams Williams T. Hil Williams Charity Brow
No. 4 No. 4 No. 1 No. 4 No. 3
Silica SiO2 200 400
Iron Fe 2,094 2,004 140 2,094 140
Calcium Ca 9,175 9,266 10,268 8,755 12,943
Magnesium Mg 1,424 1,424 1,633 1,369 2,497
Sodium Na 46,920 46,354 52,018 40,265 47,131

Carhonate CO .

Bicarbonate }{CO,‘ 43 18 37 61 24
Sulphate SO4 495 483 247 240 242
Chloride Cl 95,032 94,324 102,834 84,040 102,834
Total Solids 155,184 163,953 167,267 136,824 166,211

Reactional valwes expressed

Silica SiO2

Iron Fe 1.39 1.40 .09 . 1.68 .08
Calcium Ca 8.51 8.65 8.81 9.19 11.11
Magnesium Mg 2.17 2.19 2.16 2.317 3.53
Sodium Na 37.93 37.76 38.94 36.86 35.28
Carbonate 001

Bicarbonate HCOq .02 .01 .01 .02 .01
Sulphate SO" 19 .18 .09 A1 .09
Chloride Cl 49.79 49.81 49.90 49.87 49.90
Total Solids 100.00 100.00 100.00 100.00 100.00

Spec., Gravity 1.1077 1.1087 1.112 1.097 1.116

WATER EXCLUSION 57

been successfully used in plugging off bottom water and encroach-
ing edge water in the lower part of producing sands. In gener-
al these methods are unsatisfactory and not recommended, ex-
cepting that lead wool has found an emergency use in stopping a
heavy flow of water long enough to allow a subsequent permanent
cement plug to be placed. Lead wool might find another good
use in plugging where the plug is not longer than one foot. It is
advisable to make all such plugging jobs safe by using cenient.

Practically all bottom hole plugging in the Papoose field
has been done with lead plugs or lead wool. One well, namely,
Indian Territory Iluminating Oil Company J. Williams No. 4, was
sueeessfully plugged back with cement. This well had heen
drilled to a depth of 3382 fect in order to determine the total
thickness of the Papoose sand. The well was plugged back to
3305 {eet with cement placed by the dump bailer method.

When cement has been correctly placed, sufficiently set and
tested in the bottom of a hole the operator knows definitely that

FIELD WATERS. (Parts per million.)

Water Sand Water Sand Water Sand Water Sand Water Sand Water Sand Water Sand
2720'—2730 -1586°— 1056"— 825'—8hK0 660"— 450"— 195’—
22-9-9 22-9-9 22-9-9 22-9-9 22-9-9 22-9-9 22-9-9
Gypsy Gypsy Gypsy Gypsy Gypsy Gypsy Gypsy

F. Bowlegs F. Bowlegs F. Bowlers F. Bowlegs F. Bowlegs F. Bowlegs F. Bowlegs
0. No. 1 No. 1 No. 1 No. No. 1 No. 1

400 150 300 200 200 90 30

2,792 3,141 4,188 2,094 4,188 1,675 35

10,338 6,161 5,770 3,847 4,047 1,655 80

1,883 1,622 1,664 1,206 1,336 542 39

42,649 23,367 23,591 19,431 17,024 11,372 1,574

6

b5 61 66 49 140 12 1,110

23 74

93,083 55,318 56,736 42,552 42,552 24,171 2,021

151,200 89,710 92,304 69,401 69,487 39,5117 4,969

in percentages (Palmer)

1.90 3.61 4.68 3.09 6.23 4.40 .81

9.82 9.83 8.99 7.92 8.40 6.06 2.59

2.95 4.01 4.28 4.08 4.57 3.26 2.08

35.33 32.65 32.05 34.91 30.80 36.28 44,52

.15

.02 .03 .03 .03 .10 .01 11.84

.02 1.00

49.98 49.97 49.97 49.95 49.90 49.99 37.01

100.00 100.00 100.00 100.00 100.00 100.00 100.00

1.104 1.066 1.067 1.050 1.051 1.029 1.002
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water from points below the top of the cement plug has been shut
off and that any additional water produced must necessarily come
from above the plug, at some point up the hole. The U. S. Bureau
of Mines recognizes cement to be the best material for plugging
off water and recommends its use in preference to any other prod-
uet or mechanical plug. 1t has the advantage of flowing readily,
thus filling all irregularitics in the wall of the hole, and under
favorable conditions makes an excellent bond with the side wall.

WATER ANALYSES.

Water analyses may be used in some fields to advantage in
the determination of the source of water in a well when represen-
tative samples from the producing and overlying sands have been
previously obtained and analyzed for ecomparison.

The analyses of waters from the diferent sands of this area
arc shown in Tahle 15.  The samples of water from the differcnt
wells were obtained with the cooperation of the various companies
that operated the wells, and are thought to be representative
samples of the sands from whieh taken. Time and opportunity
were not available for making a full study of the use of water an-

alysis in the Papoose field but the analyses of several waters are’

included in Table 15 for the preliminary use of the engineer or
operator doing any further water work by analysis in the field.

BOTTOM HOLE PLUGGING WITH CEMENT

In the repair of wells that produee edge or bottom water in
the Papoose field, it is recommended that cement, placed in the
hole either by the tubing or dump baling method, be used to plug
off the water. :

Before repair work is started, the well should be accurately
gaged as to oil and water production over a period of at least

three days and a similar gage taken after the repair work is done

in order to determine the results obtained before commencing any
additional work on the well,

The hole should be eleaned out to the bottom and the total
depth aceurately measured before the cement is placed.  In meas-
uring the well, the steel line measurement should he checked by
cable or sand line measurement.  In many instances .a steel meas-
uring line has become permanently stretched and will give inae-
curate results; also, cavings or heavy mud and friction against the
gside wall will sometimes make the “pickup’’ difficult to determine.

THE TUBING METHOD

When the tubing method is used, the cement can be placed
at any predetermined level by raising the tubing to that level after
the cement has been placed, and all excess cement can be washed
out by circulating water down through the tubing and up out of
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the casinghead. A detailed deseription of this method is given in
a U. S. Bureau of Mines publication.!

THE DUMP BAILER METHOD

As only a small amount of cement need usually be placed in
bottom hole plugging, and since the irregular water level will
necessarily make the procedure one of stage plugging, the dump
bailer method is recommended in preference to the tubing method
in the plugging back of the affected wells in the Papoose field.

Preparatory to the placing of cement in the well, the water
coming into the hole from the sand should be allowed to reach its
level so as to prevent the washing and channeling of cement by in-
coming water. A saving in time may be gained by filling the hole
with clear, fresh water. This will also insure a hard setting of
the cement plug. : ‘

In bottom hole plugging with the dump bailer method. the
amount of cement necessary to fill the hole a given height should
be computed before the cement is placed in the well. It is ap-
parent that irregularities in the size of the hole will make the
height of the cement plug uncertain and thus necessitate the plac-
ing of an additional amount of cement if the plug is not of sufficient
height or the drilling out of a portion of the piug, should it be too
high. This, however, can be readily accomplished, the only dis-
advantage being the time loss involved.

The amount of cement necessary to furnish a-plug of a giv-
en height, may be computed by reference to Table 16, which gives
the capacity per lincar foot for holes of different diameter in cubic
feet, and the number of linear feet filled by one sack of cement.

In computing the necessary amount of cement, a small allow-
ance must be made for a certain amount of cement at the top of
the plug that will not set, due to washing. Where only a small

Table No. 16. Capacity per lineal foot and capacity per 100 feet, in

cubic feet for various sized holes; number of sacks cement required

to fill 100 linear feet; and number of linear feet filled by one sack
cement in various sized holes.

Size and Actual Capacity Capacity Number Sacks Number of
Welght Inside Per Per 100 Cement to Lincar Feet
of Caning Diameter Linear Linesr Fill 100 Filled by
Foot Foot Linear Feet® 1 Sack Set
. - Cement
Inchea [.ba. Inches Cu. Ft. Cu. Ft. Snrets Fert
10 40 10.054 5509 55.09 50.081 2.00
8% 28 - 8.017 .3503 35.03 31.836 3.14
8% 32 7.921 .3420 34.20 31.090 3.22
65 24 6 336 2190 20.20 19.909 5.02
5-3/16 17 4.892 1305 13.05 11,863 8.43

*One sack dry cement contains approximately 1 cubic foot.
One sack set cement mixed with 409, water contains approximately 1.10 cubic feet.

1. Tough, F. B,, Methods of shutting off water in oll and gas wells, Bulletin 163. Bureau

of Mines.
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guantity of cement is used and the hole is of small diameter, not
more than one lincar foot should be computed.

SUGGESTIONS FOR USE OF DUMP BAILER.

A cement hox should be provided and placed immediately
adjacent to the casinghead on the vig tloor. It should be of suf-
ficient size, so that coment can be easily and quickly mixed. A
convenient size for jobs on decp holes where a small bailer is used,
is 2 cement box 4 feet by 6 feet, with side walls one foot high. A
small sluiee door or gate, should he built in one end with a sheet
metal spout attached.  The mixing box should be mounted on legs
or hlocked up to a height from 2V to 3 feet above the derrick
floor, and so placed that the spout end is above the casinghead and
will pour mixed cement diveetly into the top of the bailer when it
is hanging in the hole even with the spout. .

When the mixing box stands above the floor, the cement is
more casily mixed and conveniently handled, and the box is above
all easinghead connections and fittings,  The mixing box should
be slightly ineclined toward the casinghead so the cement will tun
readily through the sluice gate when opened.

The cement should be mixed neat (without sand) and with
clean water to a consistency as thick as ean be handled by a dump
bailer and, at the same time, if free from all lumps and foreign
matter. A relatively thick mixture consisting of 40 pounds of
water (5 gallons) per sack of cement (about 94 pounds) is recom-
mended.  Mixing should be done as rapidly as possible and ce-
ment placed immediately after mixing. Not more than two hours
should be used in placing any one portion of the plug and 24 hours
should intervene between each stage.  Only sufficient cement
should be mixed at one time to fill the dump bailer.  While the
loaded bailer is being run in the hole another bateh should be mix-
ed to be ready for use when the empty bailer is withdrawn, if
more than one hailer of cement is used.

The loaded dump bailer must be lowered carefully in the
hole to prevent tripping and dumping of the cement up the hole,
lilkely to be caused when entering the top of the fluid or by com-
ing in contact with some obstruction.  When the bottom of the
hole has been reached, as shown by pickup of bailer, and accurate-
ly placed flag on sand Une, the hailer should be raised and lowered
a few feet to insure trippng of lateh-jack.  The bailer should thn
be slowly withdrawn to allow the eement to pass out of bailer with
as little agitation and washing action as possible, There are
other good dump bailers than the latch-jack type which may be
used and require different methods of dumpineg.  After the Frst
{le\]\' hundred feet the bailer may be pulled more rapidly from the

ole.
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CEMENT.

Any standard brand of Portland cement in good condition
may be successfully used in oil well cementing. It is considered
good policy to first test a small portion of the cement to be used.
before cementing of the well begins. In this test the cement
should be mixed with the same water to be used in the mixing at
the well and allowed to set in a suitable jar filled with the water
that will be contained in the hole of the well and after 24 hours
inspected for hardness of set.  This will give an - indication of
whether the well water will have any disturbing influence on the
setting of the cement.

One brand of cement now on the market containing a high
percentage of aluminum hardens very quickly, although the in'tial
set is slightly slower than Portland cement.  Tests have shown
this cement to take its final set in sixteen hours and to be as hard
as ordinary Porland cement, which has set seven days. This ce-
ment has been widely recommended for oil field use and has becn
suceessfully used in most instances. It should find especial value
in repair work where quick hardening qualities are required.
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