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InrropUCTION

As a fiest step in a program of studies looking toward increased recovery
ol oil in producing fields, the 1linois State Geological Survey, at the TetUest
of the INinois-Indiana Petroleym Association, undertook an investigation of
the air and gas repressuring operations already under way in the Southeastern
Htinois oilfeld, In view of (he probability that repressuring operations will
be given much attention by operators and engineets, this prelininary sume
wary is being issued before the detailed studies are completed, The geologic,
enginecring, and economic aspects of repressuring will e discussed in 3 later
more detailed report,

The Survey is indebied to many oil companies for thejp generous coop-
eration in supplying data used in this report.  The field data on repressuring
have been collected by Mr. Frederick Squires. Dr, R, J. Plersol, Physicist of
the Survey staff, has Leen consulted (requently during the course of the
mvestigation and has contributed valuable suggestions in the preparation of
the manuseript.  Assistance in assembling some of the data for the report
was given by Messrs, Pervy 5. McClure and Walter B, Roe, both of the
Survey staff.

Location anp EXTENT 0r REFRESSURING

Repressuring has been tried on more than 107 leases in the Southeast-
ern Illinois oilfield (Table 1, Figs. 1 and 2) of which v have yielded in-
creased production for one year or more.  The repressured leases have a
total arca of 11,049 acres, of which it is estimated that 3,488 acres have been
affected hy repressuring,  This represents only about 3.6 per cent of the total
productive arca of the field. Out of the 3,488 acres, increases in production
for one year or more were obtained on 2,548 aeres or 73 per cent.  The total
number of input wells was 126, of which 93 were on leases that yielded in-
creased production.  Out of 613 pumping wells which were affected, 455
wells or 75 per cent yielded increased production,
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IN CTHE SOUTHEASTERN 1LLINOIE OLLF1ELD B

According to reports recently recelved, repressuring has been in aper-
ation on a few leases in the Southeastern [linpis oilfield in addition o those
listed in Table 1, hur dara concerning them have not yet been collected.
These include the following:

Lease Ser, T. R, Tuwp, County
Lennox..............22.13 10 N, 4 W, Casey Clark
Swenke.. ... .. ... ... 23 7 N. 13 W, Oblong Crawford
Spawn,..............28 4N, 15 W, Prairig Crawlord
Smith. .. ... ... 3 1 N. 12 W, Wabash Wabnsh
Montgomery No. 1., .21 5N 11 W, Montgomery Crawford

Ruervessuwins Eoguirsiwt .

The equipment used for repressuring in the Southeastern Ilinois oilficld
is described in Tables 2 and 3. In most cases it was not designed for this
particular work but has been adapled from existing machinery and plangs,
Many of the compressors (Table 2) were originally used for the extraction
of natural-gas gasoline but were later used for repressuring by connecling
them with certain wells which were chosen as input wells. In some cases
compressors have been used at the same time for the extraction of gasoline
and for forcing gas into the oil sand ; i1 others the extraction of gasoline was
discontinued when the compressor began to be used for répressuring.

Becanse many of the compressors were originally designed for other
uses, it is quite probable that some of them are not adequate or are not suit-
able Tor the partiealar repressuring operation for which they are now used.
Many of them however have given satisfactory results.  Many additional
gasoline plant conmpressors in the Southeastern Illinois oilfield ight at spme
future time be used for repressuring, or at least far experimentation before
new equiprnent 15 purchased.

Many of the engines (Table 3) which drive the compressors also drive
uther cquipment and therefore the estimated horse power used by each com-
pressor bas been listed (Table 2),

The concensus of opinion among ¢ngincers and operators of repressur-
ing plants is that, for several reasons, natural gas is superior to air as a re-
pressuring medinn, and it therefore seems advisahble to use gas in preference
to air wherever it is available.  This is being done in the Southeastern Llinois
ollfield (Table 2).

For the purpose of obtaining the greatest ultimate recovery of il care-
ful comservation of natural gas is very important, Thus, the practice of
returning the excess tail gases from gasoline plants to the oil sand rather than
hurning them is to be commended. Even though the immediate rate of oil
production may not be materially increased, there is little doubt that a greater
ultimate recovery of oil will be made possible. " A further and obvious
reason for conserving gas is for use as {uel in engines,
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Taeug 2—Data on Compressors wsed on Kepres-

(Leases are e
[ = - i
¥ 57 w— B5 g
£ 3 Ly F R -
B [ uiz EE By = - oy
::ﬁ Mana[acturer &3 “-E 8 ‘T'?“ E- o g b .E E
s : 3iE9% s8¢ ¢ f& 0 g
H AHEZ £y E 34 Ty
A Evany skt B &b i
A Dl en L8R (I X [
1 Ingeraoll-Rand, Inc.. ... .. .. Blg & 4510 567 190 124,86 122,
2 Ingersoll-Rand, Tnc......... 53 & 23% 5 (P) 118.6  B75 &0, 60,
Ingersoll-Rand, Inc. ..., ... #ld& 41410 (F) 567, 190 124.6 1723,
3 Pattin Brothers Co, ... S&4ax14(D) J03.7 180 146.5 117.2
4 Gardnet-Denver Co._. ..., &8 3I% & 1696 240 47,1  3g,
5 Kite Gasoling Plant. ..., ...
6 Gardner-Denver Co... .., .. 884X 6 00,5 150 52,3 40,
7 Togersoll-Rand, Ine.... . ... 5k & 2355 (F) 1.6 875 an, 60,
8 Tngersoll-Ramd, Inc. .., .. ... 40 & 2x 41y .50 348 8.7
S
10 I'atrin Brothers Co.. ... .. ... g & 5214 (1) Y218 18O 2080 166.4
Ingersoll-Rand, lne... .., ... 1012 (B 1,036.6 160 91,9 [92,
11 Ingersoll-Rand, Ine. .. ..., . 6 & Jla¥E 169.6 300 58,84 5.
12 Besserner Gag f:":nginc Co.. .. BXI6{IY 804.2 180 157,58 75.3
13 Ingersoll-Rand, lne..,, . ... 8la 0 567, 1890 124.6 123.5
Tngersoll-Rand, Inc., ... ... #lex 10 567, 190 1246 123.5
14 Ingeranil-Rand, Inc, ... .. .. She W23 S (1) 1R.& 875 40, 60,
15 Gardner-Denver Co,, ... ... 6 R I 1696 240 471 3s.
16 Gardner-Denver Ca. ., ... 6 & 36 9.6 100 19,5 15,
17 Gardner-Denver Co. .. 6% 3x6 169.6 2000 392 30,
18 Bessemer Gas Engine Co. ... 11 & 53418 (1) L7105 180 356.3
19 44 (5) 0.7 100 2y
20 Gardner-Denver Co. .. .. 6 3xa .6 200 39,2 24,
21B Ingersoll-Rand, Ine. . ... ., Bif B 414% 10 567
E Ingersoll-Rand, Inc. .. ... .., 814 B 4143 10 567. 20 1443 143
F Pattin Brothers Co..,,. ... .. I & aly %14 (D) 1,330.4 180 297.1 2716
Pattin Brothers Co.. . 10} & 6514 (13) 11,2081 180 2851.6 200.%
] Ingersall-Rand, Ing 2l F 410 567, M) 144.3 143,
22 Gardner-Denver Co. ..., . ... 6##&3%6 169.6 240 47,1 46,
23 Gurdner-Denver Co. .. ... .. Hx 6 16%.6 265 52,
MA Gardner-Uenver Co. ... .. .. 60 I69.6 180 353 294
B Gardner-Denver Co....... .. 6 & 176 696 150 294 24,
] Gapdoer-Denver Co......... 6&Ixé 169.6 150 29,4 24,
C Gardner-Denver Co,. .. .. ... LE) 1696 250 49, 36,
25 Gardner-Denver Co., ... .. .. L34 169.6 250 49, 6,
26 Ingersoll-Rand, Ing. ., ... .. .. Blg %10 567. 200 144.3 143,
7 Gardner-Denver Co........ . (& 3% 6 1696 W00 39,2 28,
8 Pattin Brotheps Co.. .., ... S&4x14 (D) 03,7 180 146.5 117.2
29 Clark Brothers Co... ... .. 15 & 614 %20 3,534, 18) 736.2 1s8.1
Clark Brothees Co. .. ... ... 15 & 62 X220 3,534, 1807 736,20 3681

Mo -
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sured Praperiics in Southeasiorn flinois Oilfield
scribed in Table 1}

£ 2 3 FEC z
T £ g i ; i o £ ¥
= - o = E B = =2 = [
2R L T I PR R
ST - Y - T S+ NS
3 88 B Eme I 8 L8 pxe 2 B
L] = ok 3 I CEHR i =
x 8 RS o B *::E'L:a £E 2B cc?..:tw L £ 'é"-"u
L9a7 179,424 177,091 125,000 E 60 15 F G 1 &

1.00 86,400  B6,400 Ldle 1 [
987 179,424 177,091 125,000 M 30 12 P A-G 1 6
B0 210,960 168,768 0,000 M 200 60 = P A 1 [
76 67,824 51,546 20,000 E 16G 15— G G 1 &

130 & G I 5
764 75,317 57,53 10,000 E 60 15— Gxr A-G 2 15
1,04 86,400  R6, 4N 30,000 M 20 16,5— r K] l 9
41,457 P P A 30009
1 4

.BO 2199, 664 239,731 [dle 60—

100 276,336 276,480 200,000 E 60 24— P&G  AG no 54
952 84,662  BO,508 52,000 M 180 - I A 2 3
45 241,200 108,540 RO,000 M 125 20 P AG 2 10
ROy 179,424 177,629 30,000 M 30 11.2% G AG 2 23
Y 179,424 177,629 1dle

1.00 86,400 ¥6,400 20,000 M 140 16,5— r G 2 11
.76 67,824 51,546 17,000 E 140 12 G G i 8
769 28,080 21,593 20,000 M 180 12 Iy AG 3 3
L7165 56,448 43,182 28,000 M 180 12 G G | b

513,072 L, 000 M &5 15— G Lz I 3
4,176 2,00 E 10 G G Lt
714 56,448 40,303 18,000 M 300 15 G G 1 3
19,000 M 120 30— G G 2 It
- 207,792 205, N3 30,000 M K} 40 5 G 1 4
.80 399 024 119,219 30,000 E ) 20— P& G G
B0 262,304 289,843 W00 E 100 90— P&G A 5 2%
L 207,792 205,74 36,000 M 22 40 G G 4 13
.76 67,824 51,546 15000 E  té0 12 G G 13
74,880 33,000 M 75 12 G A 1 2
L83 50,832 42,190 27,666 M 93 12 G Al 2 13
816 42,336 34,709 30,000 E 115 12 G AL 2 5
A6 42,336 34,709 30,000 E 115 12 G AG
736 70,500 51,932 20,000 E 8 11 P AG; nowa 2 3
136 70,560 51,932 20,000 E 100 12 P A 1 3
59 W7,792 25,714 40,000 E 10 G A 1 1
714 56,448 40,303 20,000 E 300 12 P A 3 11
.80 210,960 168,768 #0,000 E 75 6l — G#lr G 3 1o
A7 1,060,128 500,000 475,000 M 227 19— P A 21 e
A7 1,060,128 500,000 Idle
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Tariw 2—Date orr Compressors used on Bepressured

{Leases  are  des
) s &7 . ¢
& it g7 = ES P
i i1 v HE G,
4 L&, £ = y g
So Manufacturer :-ﬁ o ?: gi f "-;-" 1::. _5§
El s‘géi'@ 5 £ &S w8
n - -= a M = m b
s X057 8% F &t 8
) SaQide AELD (=] (5] [
30 Ingersoll-Rand, Tne. ... .. .. #ls & 4l 10 5a7. 140 91.8 91,
| Parrin Brothers Co. . ..., g & 514 (TY) 992,18 180 06,6 165,28
32 Worthington............... 7o & K 648 250  76.6
33 Gardoer-Denver Co,, ... H& 4X6 3005 150 52.3 40,
KE! Ingersall-Rand, The. . ..., 1010 PLES 130 1181 117,
a5 Worthington. ... ... ... L3 198, 8
36 Bessemer Gas Engine Co. ... 7 & 335X 10 3848 100 445 15,
a7 Kunte & Smith Co.......... 612 a2 10 471
Ingersoll-Rand, Ing.. ..., .. 1010 7854 120 109, 10R.
38 lngersollRand, Tne, . ... ... SR 157.
Ao Lattin Brothers Co........ .. 1014 (1) L0995 180 2290 1831
] F& 414 (D) 70,7180 140.%5 117.2
D Gardner-Denver Co. ..., .. A6 Jor.s 200 69,7
40 Gurdner-Denver Co. ... .. 635 169.6 180 35.3
41 Ingersall-Rand, Ine... .. .. .. G 169, 6 ‘
41 Gardner-Denver Co., ..., .., 6 & 36 1696 200 M9.2 33
43 Gardrer Denver Co.. ..., 6 & 3IX6 69.6 200 9.2 33
44 Thgersoll-Rand, Tre, ... ..., 6 & 3l xe 1696 200 w2 37.2
45 Ingersoll-Rand, Inc. ., .. .., 6 & 3Lg b 60,6 100 19,5 I8.6
46 GardnersDenver Co ... 6&3%6 169.6 225 441 35,
47 Ingersall-Rand, Ine......... filg & 41410 567, THY I44.3 143,
44 Gurdner-Denver Co.. ... ... B 4021 160 4.4 74,

*Actual delivery regulared according to nesd.
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5 AL <, de2p L &E 2 Er & s 2
3 E 3 2R84 fF B Y. 3 4.
25 g T TEEL EE 29 E.2d zi8 £ &%
:E Lk i PNV LT Ly £ o
=8 S £3 S op | 4 SHa Ly A
.99 132,192 130,870 90,000 M 50 20— G A 1 L]
B0 297,504 238,003 (18,944 F 60 A0~ P A 3 13

110, 304 30,000 M 230 20—~ r A 2 8
64 75312 57538 30000 E 125 19 G G 28
L9 170,064 168,363 156,000 M 50 11 G G 3 H
36,000 M 23 G AKG 1 9
79 64,080 50,623 12,000 E 40 kP A&G 2 8
67,524 50,000 E 175 75 r A&G 2 ke
.99 156,960 155,390 10,000 ¢ 40 11.5 G
10,000 M 80 G AXG 1 8
.80 329,760 163,808 10,000 E 1()} 00— E G 4 32
.80 210,960 168, 768 42,000 E 125 AkG
100, 3% 24,000 M 20 2t Iy G 1 7
50,832 33,000 M H) 8 P A 1 3
20,000 M 70 b P A&G 1 5
L4l 56,448 47 472 40,000 M 75 12 P A 4 10
841 56,448 47,472 1L 000 M 70 12 P A 1 4
944 56,448 53,512 51,000 M (75 [2 P A 3 3
253 28,080 26,740 20,000 M (80 r A 1 1
793 63,504 50,358 JSIR0E 11D 12 P A 1 1
99 207,790 205,714 40,000 B 250 44 G A 4
RO 107,136 106,064 53,280 E 7 G G 1 ?
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ING.}
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Fli. 2—Map showing resultg of reprosguring in Lawrence and Wubash counties, Ilinoks
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epressured Properties in Southeasiern Hiinois Qilficld

cpibed in Table 1

it = - =
Lease Load in Addition to
,; Index Manufacturer Rated At Drive Compressor
Mo, H.P. R.P.M, B=Hclt Va Vaguum pump
(Table 1) D= Hreet  P=Well pumping power
l Superior (as Engine Co, ... 40 150 B
2 Lngeesoll Rand, loc, ... 20 #75 D
Superior Gas kngine Co... .. 40 150 B
3 Pattin Brothers Co. ... .. 60 130 }]
4 Superior Gas Engine Co.. . . 35 150 B v
5 Kite Plant Enging, .. ...
7 Superior Gas Fagine Co..... 25 150 B ¥
7 Tngersell-Rand, Ine. ... ) g75 I
8 Superior Gas Engine Co. ., ... 25 150 B v, r
9 Power from Gasoline Plant. . B v
10 Muncie Oil Fngine Co....... 60 260 B v
Puttin Brothers Co. ..o 6 180 D
il Superior Gas Engine Co..... 25 150 B v,
12 Beasemet Gas Engine Co, ... 20 {80 D
13 Superior (ias En?im: Co.. .. 4} 150 B
14 Ingersoll-Rand, Ine. ... 20 875 12
15 Superior Gas Enging Co... 38 150 B Ay
16 Superior Gas Engine Co... .. 23 150} b} v, P
i7 Olin Gas Engine Co..o...o . 35 150 B Y
18 Ressemer Gus Engine Co. ... 50 180 D
19 Power from Gaseline BPlanc. .
20 Bessemer Gas Engine Co. .\ 23 180 B V.P
1B Superior Gas Enging Co...,. 40 150
§  Pattin Brothers Co.ooooo 0 90 180 D
Pattin Brothers Co........0- %0 180 D
E  Superiot Gas Fngine Ca... .. 40 150 B v
] Superior (Gas Engine Co..... 10 150 B
12 Superior Gas Engine Co..... as 130 B Vv
23 Superiar Gas Lngine Co... .. 35 150 B Vv
24 A Supetrior Gas Engine Co..... 25 150 n v
B Pattin Brothers Co......o... 40 150 [} v
C  Jones Engine Co, “Acme”.. ) 150 B Vv
15 Superior Gas Engine Co... an 150 B \
26 Jones Engine Co. “Acme™., KK 160 B
27 Ruperiot Gos Engine Co... .. 25 150 R
2% Pattin Rrothers Co. .. ... ... 60 180 D
' w2 Clark Brothers Co, ... 0L 190 180 D
! Clark Brothers Co .. ....... 190 180 D
an Superior Gus Fngine Co... .. a5 150 R
M Pattin Brothers Co........ - al) 180 D
ks Superior Gas Engine Co... .. 25 150 B
a3 Olin Gus Engine Co. ... 35 150 n v, P
i 4 Superior Gas Engine Co., ... 33 150 R v
35 Superior Gas Engine Co., ... 35 150 B
36 Superior Gag Engine Co..... a8 150 B
7 Jones Engine Co. “Aeme™. . 32 i 50 B
38 (] 17 VA 15 150 B v
WA Partin Brothers Co... oo o) 180 D
D Superior Gas Engine Co... ., 25 150 B Vv
40 Supetior Gas Fngine Co..... 25 150 B '
41 Olin Gas Engine Co..ooo s 25 150 B P
42 Superior (Gas Engine Co.. .. 25 150 R v
4% Superior Gag Enging Co. ..., 25 150 B
wid Superior Gas Engine Co... .. 25 1a(y n
gk Superior Gas Engine Co.. ... 25 150 B v, P
46 Pattin Brothers Co.......... 33 165 B v, I
47 Superior Gas Engine Co.. ... 35 156 i}
48 Dill Well Supply Co. "Black
Bear™ . e e 150 B v

sPropertive ot gas-puniped
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RisuLTs or REPRESSURING

General, —The production of 458 wells having an average daily produc-
tion per well of 0.73 barrel of oil before repressuring has been increased tu
1.21 batrels per well per day for an average period of 5.5 years, an increase
of 66 per cent.  Stated in another way, the 458 wells have produced 1,111,392
harrels duting the total period of repressuring; if these wells had continued
to produce during this period at the same daily rate as during the year before
repressuring was applied, they would have produced only 663440 barrels.
The difference, which amounts to 442,952 barrels, may fairly be said to have
resulted from represstring,  Furthermore, the rate of production would no
doubt have continned to decline slowly il repressuring had not been applied
and therefore the increase due to repressuring was actually greater than the
above mentioned figure.

In order 1o make a {air comparison between the results of repressuring
from leases which have been repressured for varying periods of time, it is
necessary to consider the results for a period of standard length, A period
of 8 years was chosen as being long enough to give significant results and
shart enough to include the great majority of the leases (Iigs. 1 and &, and
Tahle 4). The results in per cent increased production for a 5-year period
are included in Table 4 and also for the total period of repressuring.

The relation between increased rate of production due to repressuring
and the previous rate of production for wells of various sizes is shown
graphically (Fig. 3). This graph shows that on the average the increase in
produetion in barrels per well per day is not much greater for the larger than
for the smaller wells, and accordingly the per cent increase in productiou is
greater for the smaller wells.

Average results of repressuring for various sands—The average results
of repressuring by years for various sands are shown in figure L and Table 4.

The greatest per cent increase in oil production due to repressuring wis
obtained in the Robinson sand of Crawford County.* A noteworthy feature
is the fact that numcrous leases have been repressured for periods as long
as 8 to 10 years and that the average rate of production during this long
period has been held above the rate previous to repressuring. The average
volume of air or gas used per barrel ol increased production {rom the Rob-
inson sand is 8,000 cubic feet.

One repressured lease producing from the Biehl sand * in the Allendaie

? For descripliona of the Btobinson sand, see!

Rinlehley, Tt 5., The oil flelds of Crawflord and Lawrence Countics, THinoets State
(Geol, Survey Bull, #2, 19158, pp. 57-98,
) ttich, John L., 011 and gns in the Blrds quadranzle, Hlinols State Geol, Survey
Bull, 38, 1%16, pr. LIG=E16,

# For deseriptlon of the Biehl sand, sec:

R&I’éh, Johi L., The Allendalo oil field, llinets State Ceol. Survey BLull. 31, 1815
pp. G4=85.

Moulton, Gail F,, Furlher eontributions to the geology of the Allendule oil field
with a royhsed siewelure map, linois Stule Geol. Survey Report of Inveatigations
Mo, T, 1926, pp. B-10,
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Fia. 3. —Curve showing relatlon hetween increased rate of production due 1o re-
prezsuring and previous rate of production for wellz of production clasees I,
%, 3 und 4 (Table 4). Each point represents the average for the wells o a
given class, not including those wolls which gave no Increagsed production,

field, Wabash County, gave 5% per cent increased production for a 3-year
period, The volume of air or gas required per barrel of increased oil pro-
duction was considerably less than the averages for the Robinson and Casey
sands, T'his is probably because the Bichl sund has a more open texture and
is richer in oil,

The average per cent increase in oil production from repressuring the
Casey sand * has heen considerably less than for the Robinson and Biehl
sands ("lable 4). The average volume of air or gas used per barrel of
increased oil production is 15,000 cubic feet ot neatly double that for the
Robinson sand.

Of three attempts to repressure in the Siggins pool (Table 1, Nas, 4, 5,
and 4) the first two failed to incresase production and the third gave only a
slight increase and that only during the first year (Table 4). “This plant was
continued in operation for 9 years but after the first year of repressuring
the rate of production [ell below that previous to repressuring. The failure
of the Siggins sand to respond satisfactorily to repressuring is probably due
to the fact that much of it 1s “tight” and that it contains many layers of
interhedded shale.® '

*1or desgriplion of (he Cusoy sand, soe:

Mylusa, L. A, O and gas development aogd possibilitics in enst=central Ilnols,
Illinecis Btate Geol. Survey Bull. f4, 1827, pp. 144, 149, 156-157.

" For deseription of the Slggins sand, see:

Livinpr, J, B, A study of tho core of the Yunnwwny woll No, 88 In the Siggins
pool, 1llinods Stale Geol. Survey THinols Petroleam No, 165, May 18, |928,
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Three attenipts have been made to repressure the “Westfield lime" *
(Table 1, Nos, 1, 2, 3) but all failed 10 increasc production. It seems prob-
able that fissitres and joints in the limestone which js the producing forma-
tion of this pool permit the air to bypass without moving any i,

Only one attemipt to repressure the Kirkwood and Tracey sands (‘I'able
i, No. 47) lLas come to the Survey's attention during this investigation ane
this failed to increase production. No repressuring appears (o have been
attempted on the Bridgeport, Buchanan. McClosky, “Gas”™ or “stray” sands
in Lawrence County.

OvrorTUuNITIES FOR FURTLER RerrEssuring

As mentioned above only about 3.6 per cent of the area of the South-
castern Tllinois vilfield has heen repressured.  The sand which has given the
greatest average per cent increase in production in the past, namely the Rob-
wson saud of Crawford County, seems to offer considerable opportunity for
successfully extending repressuring operations., However, in considering the
advisability of undertaking repressuring in any given area due repard should
Be given to local conditions.  Attention 35 called to the facr that certain leases
which failed to give increased production are mtermingled with others which
gave good increases.  Some of these failures may have becn duoe o local swdd
conditions, others to the fact tut the cquipment used was inaderquate.

The Bridgeport sand of Lawrence County is prolably to be corrclated
with the Robinson sand of Crawford County.” "I'his suggests that conditions
in the Bridgeport sand may also be favorable to repressuring,

The excellent results from one repressured lease (No. 48, Fig, 2 and
Tables 1 and 4) producing from the Richl sand suggest that good resules
are to he expected from cxtending repressuring in the Allendale fields. How-
ever the extreme variability in the local sand conditions in these fields will no
doubt cause great variation in the response Lo repressuring,

The results of all the attempts to repressure in the Westfietd and Siggins
pools do not encourage undertaking further attempts in (hese pools.  The
single attemipt to repressure the Kirlkwood and Tracey sands, however, shoul
not be considered as condemning the possibilities of the repressuring of these
satds in the large area in which they are productive.

*For descrintion of the Weustfiald limo, gee:
MyUux, L. A, Op. cil., pr. 124-126.
"niatehley, B, On. s, b 83, BL 10T,
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Mrrmon oF DETERMINING Prr CENT IneckEAsE 1N DURODUCTION UE TO
REPRESSURING

Production records by leases and by years were used as the basis {or
determining per cent increascs in production due to repressuring (Table 4).

The majority of the production records received were gross, that 1s, they
include hoth the working interest and the royalty interest. For those which
were supplicd in the form of working interest, the necessary calenlation was
made to obtain the gross production. Gross production is used throughout
this report. “The production records in most cases show a slow but steady
decline for several years before the repressuring was applied, then a more or
less sudden rise due to repressuring which may continue for some years.

The year before the {irst noticeable rise in annual production due to
repressuring is here called the “zera” vear of repressuring for the lease con-
cernced {Table 4). As repressuring operations were ustially not begun until
well along in any given calendar year, the cffects in increased annual pro-
duction were usually not appreciable until the [ollowing calendar year because
it ordinarily takes several months [or the air or gas to travel through the
sand from the input well to the nearest producing wells.  1n these cases the
“zero” year is the year that repressuring was begun it in other eases it is
the year previous (o the beginning of repressuring.

On many of the repressured leases only part of the wells have been
affected by repressuring.  In order to approximate the production of the
affected wells it was assumed (in the absence of production records by in-
dividual wells) that the wells were all equally productive.  Frrors introduced
by this assumption would tend to be cotnpensating rather than cumulative
when large numbers of wells are considered.  The production of the attected
wells in the zero year was obtained by multiplying the total praduction of the
lease by a fraction in which the numerator is the number of the affected wells
and the denominator the total number of producing wells.  Thus if a lease
has 9 producing wells of which & were affected by repressuting, the produc-
tion of the repressured wells for the zero year was taken as 5/9 of the total
production of the lease.

‘The increase duc to repressuring for any given year was found by sub-
tracting the total production of the lease for the zero year from that for the
year in question.  The per cent increase was then obtained by dividing this
number by the production of the affccted wells for the zero year and multi-
plying by 100. The per cent increase due to repressuring for a period of
years, for example § ycars, was obtained by adding the increases in harrels
for the & years and dividing by 3 times the zerg year production of the
affected wells, then multiplying by 100, The increases for groups of leasces
and for all the leases producing from each sand were found by first adding
the increascs in barrels by years and making the same caleulation as for the
individual leases.
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CLASSIFICATION (¢ LEASES ACCORDING TO PRODUCTION

1u order to avoid revealing individual production figures and at the same
time to give sufficient information to permit the oil operator to distinguish
between those leases whose production per well is above the economic limit
and those which arc obviously non-commercial, the leases have been classified
aceording to average production per well per day (Iable 4). Thus if a lease
is classified as class 3 in the “zero” year it means that in that year the average
production per well per day was somewhere between 0.50 and 0.99 barrels
of oil. If the same leasc is classified as class 4 [or the first three years of
repressuring it means that the average production per well per day for the
three year period was between 1.00 and 1.99 barrels.
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