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Cousland No. Well

Report on formation tests carried out whilst this well
was drilling

Rotery Table FElevation 631°

Review of results obtained

Cousland No. 4 well, sited about two miles from Cousland No. 1
well, encountered quite a different sandstone development from that
obtained in No. 1 well, In particular the sands were very much thimmer,
yielding only very small gas shows,

Practically all the sands penetrated to the well's final depth
of 1995' were tested satisfactorily. This involved 2@}tests, end in
general water free gas shows were obtained, the gas production only
being accompanied by definite reservoir water productions in the case
of five sands. When two sands were tested simulteneously, the true
interpretation of formation test results was a matter of conjecture,
but it appears that roughly twelve sands were capable of water free gas
production, although the sum of their production capacities, exeluding
the 1480' - 1490' sand, did not exceed 15,000 cubie feet per day.

When first tested, the 1480' - 1490' had only been penetrated to
the extent of 5', the production capacity then inereasing to over 70,000
cubic feet per day. After drilling through the sand it was re-tested, but
it was mostly mudded off initially as the production rate had deelined to
2000 cubic feet per day and fell off during the test to 350 cubie feet per
day. The production Fa&te then increased steadily, and after the final
production test, had reached a rate of over 100,000 cubic feet per day.

The pressure build-up was recorded after the final production
test, and it was found that the well could still produce at a rate of
100,000 cubic feet per day at a flowhead pressure of 250 lbs. gauge. The
second test lasted over 18 hours so that it was not practicable to
continue it for a still longer period to determine what the production
rate would have risen to from this thin sand. However, it seems unlikely
that it would have exceeded 200,000 cubic feet per day. The reservoir
pressure was determined to be 592 p.s.i.g. at the 9148' contour. The
only other gas show of any consequence was derived from the 1038!-1056!
sandstone, which improved to 12,000 cubic feet per day during its
formation test, calculated from the pressure rise in the drill pipe at
an average flowhead pressure of 67 p.s.i.g.

An oil send was encountered in the well from 1400'-14117,
and was first tested when only 2 feet of it were exposed. A little gas
and oil were produced during the test, the oil production rate only
amounting to some 30 gallons per day. After drilling through the sand
it was re-tested but no production was obtained. Further indieations of
oiliness were obtained in the 1593'-1615' sand which was oily and gassy
at the top, but only a small gas show was obtained in the subseguent
test carried out.
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In general gas samples were collected after reproducing the volume
of the drill pipe, in all five samples being collected. Ansalyses showed
these to consist of essentially Methane - about 90%, with a small guantity
of Ethane - about 2%, and less than 1% Propane snd heavier, the remainder
of the gas consisting of Nitrogen. Similar gas snalyses were obtained at
Cousland No. 1 well.

Scope of detailed report.
The detailed report of the tests has been arranged as follows:

A. Tabulation of sandstones drilled through with brief remarks.
B. Details of bailing test after cementing surface string of casing.

C. Details of formation tests subdivided as follows:

a. Diaries of tests.

b. Details of production tests of particular interest
supplementing the Tabular Summary, including pressure
buvild-up data.

¢. Reservoir Pressure Measurements.

d. Collation of analyses of gas samples,

e. Collation of analyses of reservoir water samples.

The following grephs and charts are included with the report:

(1) sSchematic diagram showing in general the results of the tests.
(2) Graph of results obtained on 1480-1490 sandstone as follows:

i Production test results (2 graphs)

ii Drill stem pressure build-up records.

iii F.H.P. Production graph based on final pPressure build-up
record,

(3) Tabular summary of tests.
(4) Amerada charts obtained.



- COUSLAND NO. 4 WELL
DETATLED REPQRT

A, TABULATTON OF SANDSTONES DRILLED THROUGH IN THE CATLCIFEROUS

SANDSTONE_SFRIES

Depth Interval U.G.C. Remarks
207t — 350°% 10334 - 10281 Bailing tests. Water production.
400% - 4507 10231 - 10181 Could not test. Probably water bearing.
498" - 540! 10133 - 10091 Dunnet sst. ?Gas & water production.
7351 - 760! 98% - 9871 Gas & reservoir water production.
915" - 947! 9716 - 9684 Gas show only.
%4 - 975! %67'- %56 Gas show only.
996' - 1008? 9635 - 9623 Not tested.
1038! - 1056! 9593 - 9575 Gas show. ?Reservoir water.
1089' - 1098? 9542 - 9533 Gas show only.
1152t - 11597 9479 - 9472 Gas show only.
1234t - 1272 9397 - 9359 Gas show. ?Reservoir water.
1282% - 1293 9349 - 9338 Reservoir water. ?Gas show.
1350t ~ 1375¢ 9281 - 9256 Not productive
1393' - 1411° 9238 - 9220 Small oil and gas show,
163" - 1470! 0168 - 9161 Probably not productive.
1480' - 1490°% 9151 - 9141 Main gas sand.
1522' - 1523 9109 - 9108 Not productive.
1532 - 1544¢ 9099 - 9087 Not productive.
1593' - 1615¢ 9038 - 9016 0ily sand producing a little gas.
1617t - 1632! 9014 - 8999 ?Gas showl
1651 — 16541 8980 - 8977 ?Gas show.,
1710 - 1713} 8921'~ 8918 Not productive.
1733"' - 1756¢ 8898 - 8881 Not productive. Interbedded ssts.
; & lmsts,
1827' - 1832¢ 8804 -~ 8799 Gas & reservoir water production.
185, - 1858¢ 8777 - 8773 ?Gas show.,
188! - 1871 873 - 870 ?Gas show.
18801 - 18%* 8751 - 8735 ?Gas show.
1924 - 1931¢ 8707 - &700 Not productive.
1972t - 1990° 859 - 841 Gas & reservoir water production.

B. BAILING TEST - 16th April, 1947.

Depth H.G.6.
11.3/4" casing to ) 2801 10351
11.3/4" hole to 2841 10347
8.5/8n un n 299! 10332
Te3/4n " 31917 10312
Top of sandstone 2971 10334

(N.B. Total Sandstone interval 2971-350!)
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1., TWell left stending 12 hours - fluid level rose to 160 feet.

2. Bailed well down to 280' - after standing 1.1/4 hours level rose to 170"
Thus the rise is 110! equivalent to 434 gallons, or 8300 g.p.d.

3. This procedure was repeated three times.

Water Samples

g.C. Salinity  Indicator
Pa. ars @ 60°F 105 C1 106 _dye

Before bailing 1.0016 14 =78
From 200' during second bailing

down 1.0016 20 12
From bottom after third bailing

down v 1.0009 10 13
FORMATION TESTS
a. DIARTES OF TESTS

(1) In April

Test 1 18th April - Interval 390' — 450!

(1st attempt)

2:35 pa.n. Running in drill pipe. Halliburton tester & rat hole
rubber,
315 Dan. "Set" packer rubber.
3.29 p.m. Opened tester valve. A.S. mud level fell.
Tried re-seating packer, opening & shutting tester valve,
etc. unsueccessfully,
3.50 p.m. Pulling out of hole.
6.00 p.m. Ran in with 8.5/8" bit & reamed 3' off pilot hole.

(2nd attempt)

8.20 p.m. Running in drill pipe. Found top of pilot hole
bridged. Pulled out.
8.50 p.m. Ran in with 5.3/8" bit and clezned out pilot hole.
11.30 p.m. Running in drill pipe.
11.50 p.m. "Set" packer rubber.
12,18 a.m. Opened tester valve. A.S. mud level held, and then

12.25 a.m.

fell away. ©Shut tester valve.

Pulled packer free.

N.B. There was evidently insufficient weight to seat the rubber
satisfactorily,
Test 2 22nd April Interval T - ! net Sandstone
9.00 p.m. Running in drill pipe. Halliburton tester & rat hole
rubber,

9.45 p.m. Set packer rubber.

10.06 p.m. Opened tester valve.

11.09 p.m. Shut tester valve.

Ll pan,

Pulled packer free.



Test 3

Test 4

(2) 1In May.

Test 1

Test 2

Iest 3

Test 4

26th April

100 p.m,

30 _th April

9.00 p.m.

10.10 p.m.
10.29 p.m.
11.04 p.m.
11.08 p.m.

2nd May
2.50 p.m.

3.29 p.m.
3.39 pem.
5L pam}
515 pam

3rd May

1110 a.m.

12.00 p.m.
12.34 p.m.
12.35 p.nm.
2,10 p.m.
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Interval 750'-760°

Running in drill pipe. Halliburton tester and rat hole
rubber,

Set packer rubber.

Opened tester valve.

Closed tester valve.

Pulled packer free.

Interval 8821-930¢

Running in drill pipe. Halliburton tester and rat hole
rubber,

Set packer rubber.

Opened tester valve,

Closed tester valve.

Pulled packer free.

Interval 9321-063%
Running in drill pipe. Halliburton tester and rat hole
Tubber,
Set packer rubber,
Opened tester valve.
Shut tester valve.
Pulled packer free,

Interval g31'-992¢

Bunning in drill pipe.
packer.
"Set" packer rubber at 960!
Opened tester valve. A.S. mud level fell away,
Shut tester valve and pulled packer free.
Rumning in drill pipe. Halliburton tester and rat hole
packer, :

Halliburton tester and wall

Set packer rubber.

Opened tester valve.

Collected sample of gas over water in 10 litre bottle.
Shut tester valve.

Pulled packer free,

Interval 1022'-1055"

Wound up R.PG-3 Amerada clock.

RFunning in drill pipe. Halliburton tester and rat hole
packer.

Set packer rubber.

Opened tester valve.

Tested gas production by burning. Collected gas sample.

Closed in well at surface for pressure build-up.

Pressure built up to 125 1lbs.

Shut tester valve and blew off gas pressure in drill pipe.

Pulled packer free,

Interval 1075'-1105"

Wound up R.P.G.-3 Amerada clock.

Running in drill pipe. Halliburton tester and rat hole
packer.

Set packer rubber,

Opened tester valve.

Closed tester valve.

Pulled packer free,



Test 2

Test 6

Test 8

Test 9

Test 10

9,25 a.m,
9.50 a.m.

10..% a.m.
10.43 a.m.
1) T 5esm,

T30 "a.m.
12,13 pim.
1251 pim.
12.18 p.m.

20th May

215 Dl
2'45 P.m.

3.35 p.m.
3.6 p.nm.
44T pom.
4+50 p.m.

22nd May

450 8.
5.05 a.m.

5.44 a.m.
5.58 a.m.
8.37 a.m.
8.40 a.m.

28th May

9.55 a.m.
16.15 a.m.

10.57 a.m.
11.08 a.m.
12.09 p.m.
12.13 pin.

th Ma

9.13 a.m.
9.30 a.m.

10.15 a.m.
10.2% a.m.
10.40 a.m.
10:.50 a.m.
2.15 p.ma

2 50 PR
242 5pes

Interval 1153'-1186"

Wound up R.P.G.-3 Amerada clock.

Bunning in drill pipe. Halliburton tester and rat hole
packer,

Set packer rubber,

Opened tester valve.

Shut tester valve.

Pulled packer free.

Interval 12 36'-1201"

Wound up R.P.G.-3 Amerada clock.

Running in drill pipe. Halliburton tester and rat hole
packer,

Set packer rubber.

Opened tester valve.

Lit gas production at surface, collecting gas sample

afterwards.

Closed in well at surface for pressure build-up.

Pressure built up to 7.1/4 1bs.

Shut tester valve and blew off gas pressure.

Pulled packer free.

Interval 1295'-1%7"

Wound up R.P.G.~3 Amerada clock.

Running in drill pipe. Halliburton tester and rat hole
packer,

Set packer rubber.

Opened tester valve.

Closed tester valve,

Pulled packer free.

Interval 1363'-1402°

Wound up R.P.G.-3 Amerada cloek. '

Running in drill pipe. Halliburton tester and rat hole
packer,

Set packer rubber.

Opened tester valve,

Closed tester valve,

Pulled packer free,

Interval 1392'-1440"

Wound up R.P.G.~-3 Amerada clock.

Running in drill pipe. Halliburton tester and rat hole
packer,

Set packer rubber.

Opened tester valve.

Shut tester valve.

Pulled packer free.

Interval 1442'-1/485"

Wound up R.P.G.-3 Amerada clock.
Running in drill pipe. Halliburton tester and rat hole
packer,

Set packer rubber.

Opened tester valve.

Collected gas sample in 10 litre bottle.

Closed in well at surface for pressure build-up.

Pressure built up to 53 1lbs - 533 lbs. corrected gauge.
Filled two H.P. gas cylinders.

Shut tester valve and blew off gas pressure.

Pulled packer free.



>‘(3) In June

Test 1

Test 2

Test 3

2nd - 3rd June

12,10 a.m.

1213 a.m,

3.45 a.m.
9.00 a.m.
9.35 a.m.
9.41 a.m.
9.52 a.m.
18033 “a,m.
12.48 p.m.
12:50 p.m.
3.00 p.m.
S.8L pon.
3.23 B,
3.2 p.a.

W

6th-7th June

3.25 p.m.
3.50 p.m.

LS Dole
4¢58 pem.

5.03 pem.

9425 pJm.
10.30 p.m.
1035 p.m.

7th June

Aellle

25
35 b B Buailte

m.
37 a.m.

44 a.m.
S.47 a.m.

6
6
T2l ad
7
S

10th June

12.20 p.m.
12.40 p.m.

Interval 1471'-1520!

Wound up R.P.G.-3 Amerada clock.
Running in drill pipe. Halliburton tester and rat hole
packer,

Set packer Tubber,

Opened tester valve.

Obtained gas return through meter.

Shut in well at surface for pressure build-up.

Built-up pressure 94 lbs.

Closed and opened tester valve to check condition of
hole.

Built-up pressure 53 lbs.- 543 lbs. corrected gauge.

Built~up pressure 565 lbs. - 545 lbs. corrected gauge.

Collected gas sample in 2.1/2 litre cylinder,

Blew off gas pressure.

Measuring production rates by open end orifice meter.

Shut and opened tester valve to check condition of hole.

Shut and opened tester vzlve to check condition of heole.

Shut in well at surface for pressure build-up.

Built-up pressure 550 lbs. gauge — 5% 1lbs. by D.W.T.

Shut tesgter valve.

Blew off gas pressure.

Pulled packer free.

N.B. The copper pin did not

even shear,

Interval 1522'-1575°%

Wound up R.P.G.-3 Amerada clock.
Running in drill pipe. Halliburton tester and rat hole
packer,
'Set!' packer.
Opened tester valve.
valve,
Pulled packer free., Pulled out drill pipe, ran in
with seating tool, and reamed for new seat.
Re-wound Amerada clock,
Packer would not go into pilot hole.
Pulled out drill pipe, and ran in with 5.3/8" bit
to clean ~gut hole to bottom.

Interval 1522'-1575¢

Wound up R.P.G.-3 Amerada clock,
Running in drill pipe, Halliburton tester and rat hole
packer.

A/S level fell. Closed tester

Set packer rubber,

Opened tester valve,
Closed tester valve.
Pulled packer free.

Interval 1571'-1604"

Wound up R.P.G.-3 Amerada clock.

Running in drill pipe. Halliburton tester and rat hole
packer,

Set packer rubber,

Opened tester valve.

Obtained gas return through meter,

Shut tester valve.

Pulled packer free,



Test 4

Test 5

17th June

9.05 a,.m.
9.20 a.m.

10.10 a.m.
10,27 a.m.
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.00 p.m.
+20. p.m,
40 p.m.
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10.17 a.m.
10.29 a.m.

16.35 a.m.
12:27 7a.m.
1.00 p.m.

9.15 a.m,
9.55 a.m.

10.45 a.m.

11.04 a.m.
L2:20 Tpim.
2L 25% pams

o s

Interval 16051-1654"

Wound up R.P.G.-3 Amerada clock.

Running in drill pipe. Halliburton tester and
rat hole packer,

Set packer rubber,

Opened tester valve.

Shut tester valve.

Pulled packer free.

Interval 1706' -1751!

Wound up R.P.G.-3 Amerada clock.
Running in drill pipe. Halliburton tester and rat
hole packer,
'Set! packer rubber.
Opened tester valve.
valve.
Pulled out drill pipe and ran in with seating tool.
Ran in with 5.3/8" bit and cleaned out to bottom.
Re-wound Amerada clock.
Running in drill pipe.
rat hole packer,
Set packer rubber.
Opened tester valve.
valve.
Pulling out drill pipe.
Re-wound Amerada clock.
Running in drill pipe.
wall packer.
Set packer rubber.
Opened tester valve.
Production nil. Shut and opened tester valve,
Shut tester valve.
Pulled packer free,

Interval 1747' — 1802°'

Wound up R.P.G.-3 Amerada clock.
Bunning in drill pipe. Halliburton tester and
rat hole packer.
1Set! packer rubber.
Opened tester valve.
valve.

Pulled out drill pipe.

Re-wound Amerada clock.

Running in drill pipe.
walllpacker.

Set packer rubber. .

Opened tester valve.

Shut tester valve.

Pulled packer free.

Interval 1707'=1842"%

Wound up R.P.G.-3 Amerada clock.

Running in drill pipe. Halliburton tester and
wall packer.

Set packer rubber,

Opened tester valve.

Closed tester valve.

Pulled packer free.

A/S level fell. Shut tester

Halliburton tester and

A/S level fell. Shut tester

Halliburton tester and

A/S level fell. Shut tester

Halliburton tester and



Test 2

Test 10

B
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26th June

10.25 a.m.
10,55 a.m:

12.00 p.m.
TR&LS Palis
1257 Pl
12.59 p.m.

28th June

(b) PRODUCTION TESTS -

IRR

Interval 18/3'-1888°*

Wound up R.P.G.-3 Amerada clock.

Running in drill pipe. Halliburton tester
wall packer.

Set packer rubber.

Opened tester valve.

Obtained gas return through meter

Shut tester valve.

Pulled packer free.

Interval 1889'-19/40°'

Wound up R.P.G.-3 Amerada clock.

Running in drill pipe. Halliburton tester
wall packer,

Set packer rubber.

Opened tester valve.

Shut tester valve.

Pulled packer free.

Interval 1 L & '

Wound up R.P.G.-3 Amerada clock.

Running in drill pipe. Halliburton tester
wall packer.

Set packer rubber,

Opened tester valve.

Shut tester valve.

Pulled packer free.

and

and

and

DETATLS OF PARTICULAR INTEREST SUPPLEMENTING

THE TABULAR SUMMARY

Tests in May

Test 2 on May.
3.29 p.m. Opened tester valve.

Meter Throughput Production ra

4eR5 Poma 10 cubic feet 257 cubic feet per d
bald, Pom. 19 - " HEw " n
5.02 p.m. 6 " n g0 M 1 n
5011 p.m. 10 n n 1600 n n n
5.19 p.m. e " 180 " " "
5.28 p.m. 16 ¢ n 1600 " n "
5.38 p.m. 10 1 n 1440 n ] ]

Test 3 on 7th May

2/} Meter Throushput.

8.58 p.m. Opened tester valve.

ay.

=T I =3 =



Production rates f&é[dgz

Back pregsure Meter Throuchput On Meter Total
9.01 p.m. 1:1/2 pesidags 10 cubic feet 4800 8400
9.03 p.n. 2.1/ ) 19 " g 7200 9940
9.05 p.m. 2.1/2 4 gy " 7200 8110
9.07 pem., 3 3 9 -» il 7200 9020
9.09 p.m. 3.4/2 " 1 o Ca 7200 9020
9.10% p.m. 3.1/2 " 19w 9600 9600
9.12 p.n. s l/2 " ig.. ¢ n 9600 9600

2/2 Production from pressure rise in drill pipe

9.1%7 Shut in well. Back pressure 5 p.s.i.g.

Baek pressure Pressure rise Average
1bs. atmospheres LeloP Production rate £t3/dav
_ _ RaSedaz
9.30 p.m, 20 pat.l.g. 15 1.02 32 8,800
9.55 p.m. 53 N 33 AR5 37 10, 300
10.20 p.m. 82 n 39 2.65 6%7 12,000
10.40 p.m. 105 23 La 5% 9 9,000
11.00 p.m. 125 " 20 1.3 115 7,700
3. Test 6 on 17th iay
3/1 Meter Throughput
10.43 a.m. Opened tester valve.
Throughput back pressure Production rate on meter
12 £t3 4 pes.i.g. 2 £t3 in 20 secs or &40 £t7/day
12 n 4 " 2 ] " 22 " " 7%0 ] n
19 " 3.1/2 % 2 " MBI W NER 0 R
8 " 2 " 2 n i 25 " " 6900 ® ]
g M 1.1/2 i 2 unuw nm 2 n ] 617b ] "
1@ » 1t " D n 35 n m4940 M "
e 1/2 ] " " 45 n fl 3850 " n
11.00 a.m. g " NilL " 16 * P12 mimg, 1200 -8 M
11.10 a.m. do " NiE: 2 AL R 2000 » ¥
11.17 a.m. 1@ Nil # i1 SIS e 2060 * 0
3/2 Production from presgure rise in drill pipe
11.3L a.,me - Shut in well ) Pressure nil
11.45 a.m. =~ pressure 3 p.s.i.g. )
11.53 a.ml - " 5 p.silig. ) Overall production rate
12,10 p.m. - " ¥ Pesiiag. ) 1400 cubic feet per day
12,13 p.m. - " d/L fiulg. )

4 Test 8 on 22nd May (Gas and spall oil show)

v
5.58 p.m, Opened Tester ﬂ%¥g. e i Pk i
6.05 a.m. 0.5 cubic feet 103 cubie feet per day
6.18 a.m. 0.5 " " 50 W n noom
6435 aim, 0.5 n n 4gn n n on
6.59 a.m., 0.5 " n 30 n " " "
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7.19 a.m. 0.5 cubic feet 36 cubic feet per day.
b % 0.5 s e 40 eSS
154 B G % ot TR
8.09 n 0.5 L] n 48 L] n L] ]
8,23 M 0.5 " n g5 M noon n
8,% n 0.5 " n 55 " ] " "

Test 10 on 30 th May

5/1 Meter Throughput
10.26 a.m, Opened tester valve.

Meter Production rates
Back pressure Throughput On meter Toteal
10.32 a.m. 1 p.s.i.g. 10 £t3 2,400 ft3/day 4,220 £t3/day
10.35 a.m. il 12 ® 5,76 9,400 M
10.37 a.m. 4 0 " 7,200 " 18,140 ®
10.42 a.m, e % 10,400 " 19,150 "
10.46 a.m. g2 L " 14,400 " 25,350 M

5/2 Production from pressure rige in drill pipe
10.50 a.m. Shut in well. back pressure 25 p.s.i.g.

Back pregsure Presgure rise Production rate
lbs. atmospheres
11.10 a.m. 125 100 6.8 54,5400 ft3/day.
11546 =¥ 325 200 13.6 72,400
12.10 p.m. 460 s 9.2 49,000 " m
1.05 " 527 67 4.6 135900 *
1.45 ° 533 6 0.41 1,650 "
Relb N £33 - -
5/3 Detailg of pregsure build-up in drill pipe
Corrected gauge
10.50 a.m. - shut in well., pressure 25 p.s.i.g.
Time Minutes gauge Time Minutes gauge
bresgure bregsure
10.55 a.m. 5 35 1bs. 12.20 p.m. 90 481,
106 =" 10 62 n 12526 N 95 495
11.05 " 15 92 n 12.30 " 100 499
G 1 20 125 12535 0 105 502
1L A5 25 160 w 12,40 0 110 508
Ll 20 8 30 185 n 12561 115 5.2
11.25 " 35 2lg ¥ 12,50 ¥ 120 517
T30 N 40 2560 B 125565 125 519
diley 35 N 45 200 u .00 " 130 522
1346 " 50 325 .1 1.65 0 135 527
1145 % 55 358 n 1.1 * 140 527
11.50 n 60 389 b 1.5 528
Qg 55 65 4og " 1,20 " 150 528
12.00 p.nm. 70 AL 125 . 155 529
1205 " 75 Lbq " 1.8 M 160 529
12,10 " 80 160 ® 1235 165 532
J2EEs =" gh = LT 1.6 " 17 532
lidd ¥ 175 533
1.50 *® 180 533
ol M 205 533
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5/4 Data used to construct graph showing production rates

Time interval Migutes Mean  Total time Production ft3/day

Flowing test

10.2%6 a.m.- 10.32 a.m. 6 3 3 45220

10.32 QeMe~ 10.35 .M, 3 101/2 4.1/2 9,400

10035 AMe~ 10.37 .M, 2 l 5.1/2 18,140

10.37 QeMe— 10‘4.2 .M, 5 2.1/2 8 19,150

10.42 a.m.~ 10.46 a.m. A 2 10 23,350
Initial build-up

10.46 QeMe— 11.10 aom. 24 12 22 54,400

Tests in June
Test 1 on 2nd June

6/1 Meter Throuchput
9.14 p.m. Opened tester valve.

Production Rates
cubic feet/da

Back pressure Meter Throughput On nmeter Total
- 9.21 p.nm. Nil 10 cubic feet 2060 -
9N o < A r 360 -
9.45 M ] 3 (] ] %0 =
9shs 1t " PhaEiedy n 720 -
10.03 " " 10 " " 1440 ey
10.09 " n g n 2400 -
1015 - ¥ " dfec o Nt L 3360 -
1@. 3L " 3 pasalage Lo B L) " 4680 6,780
11,00 * b2 pisidegs 18 M " 8830 9,790
1130 ¥ il p.s.d.g. L, ul 16560 18,610
Wl * 15 " 2.3 .0 " 21900 24,690

6/2 Production from first build-up pressure in drill pipe

2nd _June.
11.46 p.m. Shut in well. Back pressure 15 p.s.i.g.

Back pressure Pressure Rise Production rate
lbs. atmospheres

rd June s

12,06 a.m. 82 pes.lg. 67 4.6 37,80 cubic feet/day
12:335 8 200 n 118 8.0 48,600 n L "
1-30 " 389 n. 189 1209 37,000 " L "
2.30 n 523 i 134 9.1 25,000 it " n
3:30 " 543 " 20 1.3 3,700 n L "

6/3 - Details of pressure build-up in drill pipe

Corrected sauge - (lst Building)
2nd June -~ Shut in well. pressure 15 p.s.i.g.



Time

11.48
11.50
11.55
12.00
12.05
12,06
12:10
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ST I = 33
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rd J

9.41 a.m.

m.

Mme

Me
Me

Gauge pressure

22 1bs.
27.5 1bs.
43.5
E9.5 X
7o n
g2 "
Iy D
i34
130
150 "
10 n
200 "
21 5 n
279 "
337 "
389 @
436 ]
49 W
495
983 M
5 30 "
§35
540 "
543 "
543 @
543  *®
Sha "
245 M

Production throuch open end orifice meter

e

Temp.

9,52 a.m. 570F

9'57
10.02
10.07
10.12
10,22
10.32
10.42
10.47
10.52
11,02
11.12
11.32
11.52

n

2 2 8 3 =3 3 3 3 = 3 o= =

12.12 p.m. i

12:2%
12,47

i
"

Blew off gas pressure

Orifice

3/4"
an
n

= 2 IR =33

=23 3 = =

Production
cubic feet per day

50,000
54,000
57,700
60, 500
63,300
65,800
68,300
70,700
73,100
75,300
77, 500
81,600
85,900
89,800
93,600
97,300
101,000
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6/5 Production from second build-up pressure in drill pipe
rd _June
12.50 p.m. Shut in well. Baek pressure Nil,

He 4.

6/7 Corrected gauge (2nd build-up)

rd June
12,50 p.ms Shut in well Pressure Nil,

Time Minutes gauge pressure
1.00 p.m, 10 mins. 93 1bs.
1.15 n 25 0 230 "
1.30 L w n 358 1]
s = ! 8y " 7
2:00: " o © 485 1
2.15 n 85 " 500 "
2.0, " leo " 51 "
2.45 i 115 " 520 n
3.00, ¥ 139 524 "

Back pressure Pressure Rige Production rate
1bs. atmospheres (uncorrected for
compressibility)
.00 p.m. 93 pusilig. 93 6.3 104,000 £t>/day
15 0 230 M 137 9.3 102,000 "
S0 358 4l 128 8.7 95,000 ),
45 M Jd. - m 83 5.5 62,000 "
wdh N 500 " 59 4.0 22,000 "
00 524 " R4 1.63 6,000 "
6/6  F.H.P./Production dats corrected for compressibility
Average  Back Compressibility™  Raté of Production rate
Ha bR Py pressure factor Compressibility gubic feet per day
pP.S.i.g. Atm.abs. (as _for Methape) factors corrected for
compressibility
| & 1.0
47 T3 0.987 1,013 105,400
162 16,7 0.972 1.015 103, 500
294, 25.4, 0.956 1.01% %, 500
400 31.0 0.947 1.019 63,200
470 35.1 0.940 1.008 22,200
512 3557 0.929 1.002 6,000
# Note. The deviation factors have been taken from the A.T.O0.C.

Data book, basing on Methene @ 25 OC, table reference number

6/8 Data used to construct graph showing production rates

First production test - 2nd June

Time intervel Minutes Mean Total time
Flowing test
9.14 a.m.~- 9.21 a.m 7 3.1/2 Sel/2
Q8L " =g 33w 13 6 9.1/2
955 M = g.l8 n. - 5 6 15,178
9u4s M =93 " 8 4 19.1/2

Production ft3z day

2060
360

360
720



Flowing test

9.53 a.m.- 10,03 a.m. 10 5 2L.1/2 1440
10.03 a.m.~ 10.09 " 6 3 29.1/2 2400
10.09 " - 10.15 *® 6 3 30.1/2 3350
19.15 * -10.31 " 16 8 38.1/2 6780
10,31 1 = 11,00 " 29 Lud/2 53 9790
1100 % = 1l.30 " 30 15 68 18,610
e R R e S 16 8 76 24,690
Initial build-up

11,46 a.m.—~ 12,06 a.m. 20 10 & 37,800

econd producti test (By open e orifice meter

Time Minutes Total time Production ft2/dey
9.52 a.m, 0 0 50,000
10.02 a.m. 10 10 57,700
10.12 " 10 - 20 63,300
10.32 " 20 40 68,300
10547 -0 15 55 73,100
11.02 " 15 70 7,500
11,12 " 10 &0 81,600
11,32 20 100 85,900
11.52 20 120 89,800
12,12 p.m. 20 140 93,600
12.27 ® 15 i 97,300
12.47 " 20 17 101,000

RESERVOIR PRESSURE MEASUREMENTS

Reservoir Pressure Measurements were obtained during the tests
on 30 th May snd 2nd-3rd June whilst recording the pressure build-up in the
drill pipe. Only the chart obtained on 2nd=-3rd June was calibrated and
therefore this result is considered first of all.

Test 2nd = 3rd June

Depth of measurement 1483!
Reservoir Temperature Not measured - Girea 60°F
Calibration temperatute 59°F
Distance of R.P.meagurement
to base line 0.530%

Making the pressure at the
9148' contour 592 p.s.i.g.

Test 30th Mg
Depth of measurement 1454°
Reservoir Temperature Not measured Circa 60°F

No calibrations
Distance of R.P. measurement to base line 0:515"
Msking the pressure at the 9177' contour 576 p.s.i.g.



(d) ANALYSES OF GAS SAMPLES

The analyses of gas samples received by Sunbury Research Station
are as follows:

931'-992°!

10221-1055"
12381-12911
1442-1485"

1471'-1520°!

Mol. per cent as received.

Acidic
geses

0.4
0.1
0.3
Nil
Nil

[

Oxygen Methane Ethane

Propane &

heavier

Nitrogen

(e) ANALYSES OF WATER SAMPLES (carried out by W.W. Taylor B.Se., F.R.I.C.)

A

P

Ref. No. f VL. | VL VK. VM. VN. Q. W
Sample bailing | above T.V. - eirc.mud ° above T.V above T.V. above T.V. aboveT.,V,
Interval R280'-319' 490'-5/0' /90'-540' 750'-760' 123871-1291' 17971-1842! 1943-1995
Parts per | g
102 Vols. |
Soddum | 11.62 | 79.20 | 89.% | 131.60 = 318.40 | 48440 | 381180
Potassium | 0.85 | 0.28 1.13 3.10 254 | 1Bl | e
Calecium | 4.8 - - | 8.82 23.30. . 68LY 62.36
Magnesium | 5.24 | 1.75 1.3 T 6.5y 5.90 15.73 14.20
Chlerine 7.0 | 42.60 14.20 | 198.80 | 504.10 887.5 710.00
Sulphate | 0.8 | 23.86 43.61 - 6.58 ' 1.65 -
Carbonate  29.40 | 57.00 81..00 35.40 3%.60 29.70 31.50
pH . 8.20 9.10 9.25 8.10 7.7 T30 7.30
S.G.@ 15.5°% 1.0004 | 1.0013  1.0016  1.00% 1.0060 1.0108  1.0095
= i

Eakring
12,8
CMA/REE
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GAS PRODUCTION RATES - CU.FT./DAY

COUSLAND N24 WELL

Graph showing production fest results on |
1480-14 90 sandstone.
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COUSLAND N°4 WELL

Production rates by open end orifice }
meter during final production resr of _
1480-1490 sand. |
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COUSLAND N°4
Flowhead pressure/production graph calc.
From final pressvre build-up in dp whilst

testing the /14801490 sand.
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100
Bailin9 Test
16 th. April

200

300
Packer Tests oy
Test 1 18+h April

500

Test 2. 22nd. April

600

700
Test 3. 26th. April

800

Test 4. 30t April 900

Test 5. 2nd. May

Test 6 3rd. May

1000
Test 7 7th.May
Test 8 9rh May o
Test 9 [3th May

1200
Test10 17th May

1300

Test 1l 20th May

Test 12 ZZIId.MBy
1400
Test 13 281h May

Test 14.30th. May.

1500

297

400’

450"

540

-

Vo

el 930,
Shd } 932

2 963

o 992’

280

319

T390

=480

490

540

750
760’

882’

Bailing Test, Production, water of
Sp.Gr. 1:0009 @ 60°F at a rate of
§3009.p.d.

1% C. 8sIng shoe.

Two aftempts to test were
unsuccessful as the rat hole
rubber did not seal satisfactorily.

63 mins. test, Dunner S'st?A litrle.
gas & 8 little water production.

verall rate 18000galls.of fluid/day
? 5.6.0of reservoir water ca. 1:0023
© 60°F.

22mins test. Some gas § warer
production Qverall rate 230004alls.
of fluid/day. §.6. reservoir water
10033 @ 60°F.

35mins. rest. Small gas show, free from
Reservoir water production, Prod.
rates-cu.ft/day, Initial 1440, Final
960, Overall 1000.

92 mins. tesr. Small water free gas
show. Overall rate 156¢uv.f1,/day

148'mins. rest. Small water free gas show.

Production rate improved from 257 -
..... i 1800cu.fr/day.
<
1022' -
1038' 123mins. test. Small?water free gas show.
e Producrion improved from 8400-12000
T H=—/1055' cu ft/day
Hi07E. e .
LR 12Imins. test. Small warer free gas show.
"""" S Overall production rate 590cuv.fr/day.
1088’ 1105 :
e <1153’
e e 135 mins. test. Small water free gas
show.Overall prod rate 10cu. 1 per day.
< 1186'
Ti+-]236'
92 mins. test. Some gas & water prod.
Overall rate 4100¢u ft fluid/day.
5.G.reservoir water 10065 @ 60°F
- /1BOI
1295’
61 mins. test Negligible production.
e U18eT
L ey £ Y S : : v
159 'mins. rest. Small oil show & a little
{11392’ 9a$ prod.Overall oil prod.329.p.d.
- 1402’
6lmins. test. Negligible production
v 1440
! :
1463’ i 4hrs. 4mins. test Warer free gas
o show. Prod. rate roseto 72000 cu. ft.
Laid er da
_ 1485 P Y
1490

1400

Test 15.2,3rd Junz, 500

e

Test 16. 7th June

Test 17 10thJune
1600

Test 18. 12th.June

1700

Test 19.17th June

Test20.19th. June
1800

Test 21.21st June

Test 22.24+h June

1900
Test23. 26th. June

Test 24. 28+h. June

1471
e 1460, . &
1490°
1522 1520°
523" 1522
........... i inmne
1544’ |
1571
1575°
502 0%
654" fovd

1995

Tests @2hrs. 32mins.(b) 3hrs. Imins.
Water, free gas show. Prod. rate rose
to 101,000cv.ft/day.

~ 2hrs. 7mins test negligible prod.

4hrs. 40mins. test. Small water, free
93s show.Overall prod.rate 680
cu.fr/day.

chrs. 7mins. test. Small water free gas
show. Overall prod.rate [74cu. ft./day.

Ihr. 2mins. test. Negligible production.

Ihr: 7mins. resr. No production,

Ihr. 17mins. test. Some gas g water prod.
Overall I1,500galls. fluid/day. Sp.Gr-
reservoir water 1:0126 @ 60°F.

42mins. test. Small water free gas
show. Overall prod.rate 5800 cu.ft./day

42mins.test. Negligible production.

lhr. 3Imins, test. Some gas & warer
prod. Overall rate 8,6004alls, flvid/da
5.6. Reservoir water 1-0091@ 60°F,

- COUSLAND N° 4 WELL
SCHEMATIC DIAGRAM

SHOWING

RESULTS DF TESTS
LEGEND

GAS SAND..... ..

Ol SAND . =
WATER SAND. . |

===

NOTE:- No gas/oil. gas/water, or oil/water levels are known.

The demarcations shown are quite arbitrary and are only
schematic.
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Casing | [ ﬁ/ﬁ_ to J50 | Length of Test Pressure Records Product;on}lfrom fluid v IlieiffSum Particulars of Fluid Samples
b il pi ol bt
‘ ; Bottom Hole Gauge: T in drill pipe Ll 7
g} ! ; Prodn. | | auge: el Production from gas meter readi ——————————— produced into Circulati : ; ; :
Full Hole % b/’g to DME & P k o te:t i ‘ | Temperature Elementzyaﬂ &3 A B el o Size: & 71 . the drill pipe lréllixiadmg | Circulating fluid and drill stem samples
?%te 5 i time | ‘ - = ;
of Test Loll | | F Mud . |
Test Pilot Hole 5 /ﬁ to ’\gf -~ |EOverall il Column Throughput \F/’rzladucc:on the M Feet | No. of | Q p.h. | V Circ.
No. Month time | Min- G Reservoir olumes per cay N Galls. Volume  times | Fluid % S.G. REMARKS
A Interval tested from | Hours utes pressure O Cubic o Sump | R Perm. | Water of Salinity Indicator
A 1 seﬁ’ng | Depth OF 8.)) falling cI;.S.l. J Initial & vFelec Data Sump  Volume Data W Drill  Sep. Filtrate pfgts p136ts
¢ rubber | { rising auge . . : ols/day & ob- | S Visc. 1 Stem by @ 5 (]
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® 390- w50 oo - Eer Il - v , . , » o ! L .

A (%) 243'- ypSo’ D ‘;‘ ;3 - . ‘ : J M Q "l g 31 \' 1ald Fals cem hal

B it sk holic G() - K N . ' R IS5 |WQ) My A b
§

c &/ c"%w\m Cannaline %V@ E o ‘ - ‘« i (2) v o i L ! Lo O 4 S | / 5 h (2) ; /;J\l Mam hal, totn fn it

1 ,g Sk luop = It 5‘@' | ;‘ H P(I) | ) - . T )’ 05-‘ (3) Aw B o e
| | s 7
lonciidined fo 42 "*“""I&v://"f{&i ik ;f

4 £ L &
P /ﬁm Jutoan ¢ te VUSRI N ;/mm Py, b b 17

& ¢
St ol

/ 0 “ Vv }“f‘} B 18 30 Té@“; 4q L j@m;f{* /4 )’{!{:ww«fé wum i,
7 W(l) Mf 10230 44 g 50 |, P diied (b s g b Gaire no /mm
22 | @) M/ |looz9| 38 | 30 s

)20 | () M| |loezz) 32| Z0

~Pilot hole from:— lfuyaf T T

A 49, 540’ |D |1 13 bwe | J | 4302700|M | 102 | 50
| B Hhdlbadin g bhete G . K |270|!70¢| N | 501 #8]|lo0
A C . (}WM Gihin. B | 61 . ) i ileell 9o 1960| O 3

| D) mpdes L H B low0

=T 4 " po
l/ Alog farone, Vim;{A valeomay #f n 440
4

4 0 31O

N
*rS
Fen

(o

?@x} f’? oo lif/ﬁ‘% ; m,’dr';«:' r:’: »‘?3,1,,{7 Aot Alepge, | 2
‘{’5“ ‘? %k & "%M b 2 ‘ ‘ - (2) | / 7 O ‘: /,j /?" rf&_ﬂr”,;; ! b "I»r,,«wv('\‘ o (L{N.&M*/;r z’f e Af}‘t\,« :

»
’jét U LA |

o pilot hiole from:— 9 50/ R e L TR 7 [ ER " B b s v e e S ST ; P e — bV S,
A IS8 i D © 24 F for - J Spop 3locel M 701 10 95|V (ML= | 1| 82 T4 preaen ce £) o Shall 3o

B Hollibuode o wbhote. e G() K |1900/2%°| N |430| 9 |29
, € lhhtton | E |0 dayl -1 - @ | - 15622 L desafien @ L 37

& 2l A i | H P()) 15,000
Sand bo 760" @) 1wee

(? j W(I) Nl | I oesg 150 g by € M j?*m:wfw;‘f‘u”‘ L !'I! AP
I ? (2) ML | oo 3 Job / g;i,ﬁ/’;m :ao-«mg'f Jprove lim 2 s Vi _72&
I 22;} (3) Ny hoo33 Jog | Wil s v b b il " ’ ,,/f

- 03 O

(r'm; J T Baber m{’f le

L . wrne e@/g,fm,
A gg4 g30'| D o 25 Figr | - J |44 Joc0| M| 9 |ap . Q 455‘% V | N | leeq 24 | A% d s gan showr wnn ollisiu)
B il « 2ok G " K | 9o gooo|l N | #'%) 47 Tl R | 1o | W) Wil howg 22 | 2% | A taF, appevealy fae fone
Lo (ot sentolons s E 0 58 (2) . 931331 L |leooéidmwi © | 0O 7 S | |9 D e . L f
4 1305 o us-F307 o H POY — T | 18| G Ml ooy 2% | 74
@l —
A D | 11 F for L M Q |V
B o G() K N R W)
c £ | @ | L o S L @
5 & | P() T 3)
o @)
| ,,




i

G{;’TA/} /637{/}’}5 {f

No.

Lf*

TABULAR SUMMARY OF TESTS CARRIED OUT DURING

1947

Casing ’ , 3/.'_,. Hto 2 ﬁ 0

Length of Test

Pressure Records

Production from fluid

Volume of Sump

Particulars of Fluid Samples

»‘V

; 1 B Hole G : DL 3 Gsinid y - ¢ ] indrill pipe > - -
Full Hole £ 5/}; ’ to b)‘(h ¢ ;& b, = l:;:fn‘ Temperature E|:lr‘::nt: ?;200 hi gg;;,/ B Production from) gasimater readings Size: Lo ':L‘;d;;?ﬂ;i:c: C";":llia;'"g Circulating fluid and drill stem samples
Date g " i time
of Test . g {oe B oy | F Mud |
T Pilot Hole . ﬁ’i to - trefT 9 lo) "n | . Production Rate E : i Cire.
No. Month i | Min- G Thieueies Volumes per day N G S 1o 1 ° Vi | % G. REMARKS
At Interval tested from Hours  utes pressure T - : O Cubic of _Sump . |R Perm. . : Water : of Salinity Indicator
Mm srz::li;;i | 1 Depth OF ((12)) iailslii:g gi.l.e J Initial = V?Ise/'ii G Data S\um,ze,‘, Voolu:ne S Data ‘3W SDt';:\'w SEp. F'[t@?te pfé? p1a6§s
"*”% B’ Type of Packer used to | H Initial p.dg. o (é::ic Mlirr'rs. K Final CF::ic Gallons (1) galls. Gallons  tained ; (1) Top sett{ing 60°F  Chlorine  dye
Day C Horizons exposed ?r:l;mg | e ::;‘:;: i kL ovenaii (2) cu. ft. mpfprelu T Dens. g; E:tjt
Pilot hole from:— 5? < g o e o 5 ,T } i e S T
? | 19 A 5 ) i ot s = e
A 937 9.3 D 1 132 F for N J 720 M 1 31 Q175 |V A small gas shew s
| - G | /
n L : el T . ol g < y i ~ gl : .
B 4/1 Halli bk 4 20Fhale | G(I) jﬁift‘,f?‘i K 5" N ;s i J? / é R 9 W(I) s s btearac ,,. /?“@ U S SN
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Copy Job Nol&@lﬁﬁo
From Researeh Department, To Production Department,
SUNBURY. {Befining Branch.)
Our Refy /1, 1003/ 17 Your Ref. Date 25%h June, 1uL7.
Subject G4

two samples of natural gas were recelved
from the DlArcy Funleration Company with a reguest for
2 guartitetive analysis of each (reference Memo.
mg/ﬁoalpz: dated 6th June, 1947,) Further details
contained in the latter are given below:-

Bef. C4/4, This sample, contained im s 5 litre
cylinder, had heen collected on 30th Maj
after a2 formation test over the inderval
1442' - 1488, of sandstones from 1463' -
1470 and from 1481'%tc bottom. The memo
stated that the e¢ylinder had been filled
at a pressure of 530 lbs., but only a
pressure of 280 p.s.i. was recorded at
Sunbury.

Bef. €475, This sample, contained in a 2§ litre
. eylinder, had been collected on 3rd June

after & formation test over the interval
1471% - 1520%, of sandstones from 1481' -
1490t and from 1497' - 1505t, It was
stated that the cylinder had been filled
at a pressure of 550 lbs and a value of
500 p.s.i. was present just prior to
analysis.

The following result: were obtaipeds-

/oo»-oZo



Constituent,
4

Acidic gases (COp, HoB) nil nil
Oxygen : 0.8 - nil
Methane ‘ 88.4 m 6
Fthane 1.0 )90.2 2.5 )93.9
Propane and heavier -g;§_ 6.
Nitrogen ™

The above results were telephoned to
iﬂakring on the 23rd instant and also confirmed by
etter,

DIL.

CAM/JIG., D.A. Howes.

24



(3)
Tnterval TH'=T60' 1238'=4291" 4797 -1042"  19U3'~1995"
Sand 735'=760" 1235'-4293" 4827'-4532' 1972'-1290"

" 8,0, ¢ 60%P, 14,0033 1.0065 1.0126 40094
Solids per 10° 384 397 1498 1206
Sodtus (6 X)  5.80 1392 21,35 16.77
Lognesiu- . 054 0.48 $.350 4.17
Chlorides  5.60 14,21 25,03 20,02
Sulphates - 0.14 0,03 -
sarbonates - 1.18 $.22 0.99 4,08
Sodiux (& K) 42,8 bh,7 44,0 - 39.8
valeiun 32 e Ge5 Tols
Eagneesiun 4.9 % .25 2.3
Chloridss 4.3 457 43.0 b7.5
Julshates - O.4 Tl -
warvonates 8,7 549 1.9 2.5
Sunbury faf, :

(ﬁr WoloTe) ‘e aTe s ats P /N “atigTe
 Hemarke: Good eem Frobebly Good Fairly |
of eégs«w 8O0 GOB= amEple pood somple
water, Some taminstion of edge- of edgow
25 pump #ith driil water, water. Some
volumes grod, mud, Some Somu 49 S swp vole

into 4.p. sump volunes oump vole uses prod.,
Fluorceoelas prodused into umes proded. iato d.n.

d.ps "luore- 4ato d.p. Flucroocein
from 32 to mm decroand, "luorescuine docressed
N4l parta, from 46 to 3 seeressed from 16 %0
Gas prodused, psrts, Gas from 6 0o & part, Ges

produged, #11 perts. produssd.
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Reference TOF/10

ermation ractert stica m re s

Report 2,

This report should be read in conjurction #ith Report 1

in the series,

Sunmary

. Core testa were carried out during the drilling or éeenaning of the
following wellst

Farndons - Conslezrdy 4.

Aversge Tigures for poroslly, pecmeability and oil and water
saturation were obtained Tor the folloving sandast

Tokrivg S8mdstons 'B', Fough Rook, Longshaw grit,
g Chatlsworth grit, Kinderusout grit, Lower
Carbopiferous group {lircestone and sandstone troated
a® cne group). ,

Yarm@on - Rowgh EBook ‘eq'dvalant.

 Couslapd vesults do not warr:nt this form of ;re«'wtation.

Eskring 75, a ﬁemaning o} wmtinn in !ﬂough fock, wag cored with oil
a8 driliing fluld, The aversge oil and water zaluration fipures
ghow no xiriking ceparture from these of Eskring 181, the nasrest
well drilled with a vater bass fluld, dul in this connection it
ghould be poted that ths average pemesbiliiy of the Bough Fook in
both theve wells way balow 10 pfllidareys, con‘iming the view that
cere contamination by drillimp fintd is negligihlt for these
1o&pemaar.-111ty a&_.ﬂs.

Fluoresceine hus been used as e core contsminstion tracer in all
walls driiled wiih water base fluld excepting Ccusland { and
Fammdon 1, ar effort being made to keep up the soncentratien in the
mud to 100 parts per million by welght, the hirhest praciicable
eoncentration, Results show tsat cores will alsorb the “Auore:zceine



vithout absorbing the drilling fluid, The use of fluoresceine as
8 drilling fluid contaminatien tracer has therefore now been
éiscontinued,

2 Presentition of Rasultse

2.1

2.2

Individual cores teste are shown in tables 3 to 9.

Average figures for each fomation are shown in
tables 1 and 2, ’

Core recovery
The essumptions made 4n the f{rst report in this series

. @8 to sllocation, 4n the succsssion, of unreccvered eore, and also

representative eors sampling, are tonifnued im this report,

Impermestle Bands in Permesble Stratet  The Pay ﬁc'bor :

In Pough fock particularly, and te & lesser sxtent im
other Eakring reservolir fomaticns, the occurrence of inpermesble
shale and firsclsy 'lcnses! necessitates the division of the core
log into 'pay 2nd *non-pay! gystems, 'Pay® is defined hers as a
formatlon permitting easily mezsuiable fluig flow under laboratory
conditions, i.e, having a pas permeability of mure than 0.1
millicdareys, 'Non-pay' i:= Cefined zs 'ixzemmeatle! foiration,
i.e. baving 2 permeability Considerntly less tham 0.1 millidarcys,

Core tests are rnot ecarried cut on formation vhich s
ebviously nor~pay, since &lthough they n&y coniain a high proportion
of connate wator, it canmol be produced into s well, Fon-pay is
therefore assumed to have zero porosity, pemmeability ard oil ard
water content. ' e ‘ ; e

Talle 1 shovs en enslysis of pay data for each sand in '

each well cored,

To facilitate comparison of the resulis for the whols
fommation in one well with thoss from other vells having different
lens systems, the aversge flgures for pay formaiion only (from _
table 1) are multfplied by the 'pay factor! whioh is the ratic of
feet of pay sand to foet of tote formation (pey plus non-pay),

and shown in table 2, 0i1/wuter ratios sre not adjusted in thig

. mannar, since the pay factor in both mmerator and 'dgnpningtor.cf the

2.3

A

ratio ouncels out, o

Aversrine of individua) remilis for meny semples

. The average fizures for oil/water -atio and oi) reserves
are the average of deta detemired on each semple, and de. not.
necessarily bear any fixed relation to the ratio or the product of
the average porosity and oil seturstion flgures for the *hole
formationl This im justified by the astatistical law which states
in effect the aversge of several nroducts 48 mot necessarily ecual
to the product of seversl aversges. s

A simple exsmple will clarify this rather important point,

F § B AxB

1 2 2

2 3 6

E Y
Average 2 3 £,867



The avarage of sll A8 is 2, The average of all Bs 1g
3, so that the product of these 18 65 but the average of all
A x B8 43 6,67. There A reprezents porosity, B represents oil
saturation and A x B reprezents oil reszerves, then £.67 and not
6 1s the “ipure most representative of any given formmetion interval,
Thus A x B 4s worked out for every core sample, =nd averaged to
give mesn oil reserves, A similer reavoning is applied to oil/water
ratios.

In praciice, the discrepancy bsiween the twvo aversges pay
be s much as 100% for oil/water ratios (Eskring 181¥ Bough Roe
and 128 for oil reserves (Eakring 181 Lower Carboniferous zroup).

2.4 Grsvhical Fesults See fige. 1 to 7.

The rosults from tables 3 to 9 are shown graphically in
figs. 1 to 7. Fomation logs are included, j

A =mall avrow indicstes anomalous results, i.e, where the
totel measured fluid content is grester than the sffective porosity,
100f 7luid saturation is assured end porocsity snd oil and water
saturation figures are adjusted accordingly, '

2.5 Eg S;te m&o See ﬁgo 8

This map rhows the relative poritions of ell wells cored,
in the Eskring field ornly, cince the deepening of Eakring 7,

3. Intersretati cf Resultss

3,1 Use of tsblesl and 2

3.2

¥hen comparing the characteristies of the same formation
in different wells, 1t must be borne in mind that the 'quality! of a
formation, that is, its capabllity of produeing oil or recelving
injected water or gas, is dependent on two factorst (a) The amount
of impermesble strate in the vhole formation and {b) The
tcheracteristiecs of the pay ssnd alone, Deterioration im the gquality
of & formation may thus be due to s decresse in the pay facter, or
to decrease in the porosity or permeability or oil saturation
characteristics of the pay sand only, or to both (viz, Eakring 182),

 Tous table 1 will iniicate the effects of changes in
condition {b) only, snd table 2 will indicate changes in both
conditions (a) and (b) at the ssme time, !

P?oduétiv;ty Index

Unfortunstaly, the factor which detemmines the quality
of & vell from the oll produsing viewpoint only, (i.e. the
productivity index, =hich relstes the three measursd gquantitles of
porosity, pemeability a=nd saturstion) csnnot at present be ‘g
ev=lusted until work is carried out on the relationship betwsen the




gas pemesbility (*hich 4s tabulated here) and water peimeability,
and =lso on relative permesbilities for the three-phase syatem
gas-oil-weter for verying degrees of saturation with each phage,

However, & maximum flow may be ecalculated for each well as
fellows, sithout taxing ssturation f{isures into sccounts

Nadmua flow = 3.07Thxk xA P bbls/day
/* Log 108
vhere h = total formation thickness - fest
-k = aversg® gas psrpeability - darcyb.
Ap = prezsure dlfferentisl F,S.I. between reservolr
' and bottom-hole. '
pr- fluid viscosity urder reservolr econditions ~
centipolses,

R =. drainage rediug - fest
Y = well bore radius - Teet

Thiz {3 Huskats modification of D'Arcy's Law, for radial
flow of a homogeneous fluid, It should show a higher rate of
production than steady-flow production tests, due to the high value
of pemmeability weasured inr the lsboratory, and also to the gasunption
of 'maximm flow' i.e, 100% fluid =aturatien of the pore space,

The formula har been used or Fakring 7, 175 and 130 w=ith the-
folloving resultss

R
w i ¥ ) _
§Ln e g Fluid viscosity st fomation
Production Flow temp, assumed to be 10
| G.P.D.Flutd | G.P.D.Fluld | eaRpOlann 1n Relh-Mnse:
! ‘ - 800-Toot 4rainage radius
7 63 17 assumed in each case, This
17 1230 » 458 quantity 1e not eritieal.
180 640 353 o

It is generslly agreed that, except for very lawe or
very small producers, packer tests indicate about 3 times the
steady-flow fluld produstion rate. This tends to bring the calgulated
and actusl fIuld production rmtes inito line, Comparison of these
¢slculpted and memsured rates for all welle will be shom in &
further report, ; _ T A

4 Wo in hand
Eakring 74t  All tests completed except porosity,
* 1831 Baturation tests only completed.
. 761 " " ®  in progress,



5. Develonment of Testine Procelure

The following epparatus is en order from Sunburys

Toluone Extraction spparatug This i3 hoped to eliminate the
retord mcothed of ssturation testdnz, which required
calibration to detemine the loss of oil dus %o coking
in the rctort.

Improved porosimeter It is expected that porosity measurcments
may be made with this apparaius without brirnging the ‘
sample into contact ®ith mercury as at preasent., Fepetitien
accuracy measurements for beth porosity and permesbility
msy bhen be xzade. This is imposzible st present since
core seEple pore spaces are filled -ith mercury during
pomeity measurements, :

Ho increace in the sbsolute mccuracy of tesiing is
envigaged.

TAOB/REE
Eskring
12.11,47



ZABLE L

 Formation Ghnrauw*inuw from Core Analysia.
Analysis of results for Pay Formation only & dee lable (2) Lor weighm figures.

H = Ho. of wm tosted.

Pormation L,,n ‘Remation E‘eet! Bffective Wabumy 01l - vater L_Pam , % Pore ﬁggms
: Thickw Coreld i’amsity Eillidercys Hatio space apace per :
neas | Vol . : . i1-pi11ea) Tater-£iliad Jne_pt, | Romarks
|| deet Wdax |Nin |Nean| N |Mex |Nin|kem| N [kax | Minlleen | I Mexjinkin| N iex |Minisenibls Tons
3 1811 = 100 5244 38.3 22.7| 5|1200| 2.0 5121 |05|2.0 151237 A8 151 25| 917 287 33.1
ROUCH 75| 53 2023 17.6| 5.3|11.3|23| 883/0.0| 6 |28 1.6 | 0.0 0.5 PB L2 0 16 8 0O (11454 152 |23.5
ROCK 179* 67 7 120 20,0 ,6.1 11119 | 65(0.3| 22 |20 (2.4 |0.0]1,0 203010 20 R0 | 77| 9|32 220 |29.5
L7136 (23.0) Lel|1uaCi33| 47|0ed| 12 (36 1.3 (0.0 e-g %6 | Wl © :ig. 95| 5|43 160 [21.5
| 181 75 60 2912136 | (3.5) 11426 |  35/0.1| hely (31 2.1 | U.0|0.6 29 42/ 0 36 g9 96 |1y |48 157 |21.0
(82 79 79 (30 X183 38| 12.0{27| 30/0.1)9.9 29 |07 | 00002 29 32| 0 |11 29 200 35|68 103 |13.8
mugm%w 181 b 3 26 (17 |27.7 132 2041127 1140 [0,6| 329 |17 1.4 | 0.4(0C.8 07|26/9 18 0T | 50 10 |25 266 |35.6
R Bt s ; , ' ._
z‘;;,afnggMH 181 214 | 39 22|26.9 (28) 17.5(22) 54 0. 16 23 (0.9 | Vel Ouly 22 34 b |25 R2 [(80) |20 |4k 196 126»-2 i
G . i _ : !
i ot g ' ’-
[LINDERSGOUT | 179 M2 36 11k 19.5 9.0 1.0 | 2h| 251[0ed] TL[24|5.0 | U.U] a0 (4! 55/ 125 Db | 69| 1|37 (265 95.5 a
e S - 4 Stle : lismber "A":
~ LOWER 1281 33 | 32| 6 |3542| 2.7 5.6 6| 0.5(0e1|0e2| 6(0.5 | 0.0 02| 6180120 6 |(0)| 8/53| 48 6-.1; Includes
Carboniferous : ‘ : ; S Limestone &
: . ; A : - Sandgtone
i = 62 | 4210 [22.7(17.7/20.8| 9| 49k 30 16510 0,05 0.01|GO3[30| b(O| 2110 | 96|34 (72| 35 | hul Parndon well
'+ JULVALENT | . & | 4 i Dliaihopd ety

Conversion Pactor Bbls to Tons, = 0.13!4, Baged on Ani-ogu Eakring Crude Faector of 261 Galis/m.



Formation }"nim Feet m-g Bumctmi%rractﬂ : ;Garmcwd Gormc'd* Corrected
Thicioess |Cored ¥ Pay | Poroslty Permoa< i1/ | » Pore % pore | Uil Reserve Remarks
Feet in coped Pactor -+ bility | water| apace Space | Per icro~it.
intmﬂ)fm MMercys | Ratio CGi~rilled ) water=
! filled | BBL3. |TUNS
JAHDSTONEYW | 1811 10 10 0 1.00 | 22.7 1468 1.0 | 3h a7 247 | 33.1
ROUGH ROCK ‘75t 53 0 5n .78 8.7 leb 6.5 | A2 42 118 (15.8
179 67 67 | 52 078 | 1049 a7 - 10 6 - 25 171 |22.9
180 58 27 35 CeT2 0.4 8.6 Celp- 20 32 119 |15.9
181 15 O 49 0.82 Jed 6 0o | A3 39 | 129 |1l7.3
82| 19 79 TS 0.68 8.2 o7 0.2 | 7 46 91 |12.2
LonGSHAW | 181] 3 |26 | 26 1.00 | 2.1 | 329 0.8 | 18 | 25 266 |35.7
GRIT & e : : ‘ b
Ciiifrzsur%a'rn 181 214 39 39 1.00 17.5% | 16  Coly ‘ 15 - Lk 185 126.3
GRI i . i |
KINDERSCOUT | 179 L2 | 36 | 24 0.67 | 9.3 | UB 1.0 | 17 25 | 177 |23.7
GRIT 181 | 2 2 2 1.00 155 Led 1.0 | 39 20 | 226 {305 KINDRRACOUT
1 AR : ; '\, . e HEKBER ‘A’
LOWER 81 35 12 129 [ 2.00 | 5e6 | U2 0.2 | 10 53 | LB | 6.4 | LICLUDES LIVESIO!
OARDONIMROUS ! : . ; _ : ' E ! AND SANDSTORE
RouGH ROCK |P1 | 62 | ke | X2 0,76 | 15.8 | 126 0.03 | 1.5 55 | 25 | 3.3 | PARNDON WELL
SUUIVALERE a. , | ; i !

CONVEWSION FACTORy BBLS. TO T0HSy m 0,134, BAOGKD UN AVERAGE BAKRING CRUDE FACTUR CF 261 CGALLI/TON.



1)

3)

3)

Individusl Core Testa

Tables 3 to 9

Porosity 1s the effective pore spacef, L.e. is due to
cozmunicating pores only, snd is reprasented as a volume
F@m%t&g.o

Parmesbility X 18 the gas permeability measured with dry
sdtrogen, in millidarcys. '

Bracketed fizures

¥hers, due to unrepressntative ssmpling,
Y1uid/100 gme.t i3 grester than'pore volume/100 gms',
then the Tluid fizures are azswmed to be sorrsct end 100%
fluid esturation of the availile pore space is assumed,
so that porosity figures are increased snd 'S pore space
oil and water 711led! fizuros are decrsazed accordingly.
Thess adiusted figurss are shom in bracreis, snd ave uped
in the ealedlation of aversge deta.

Sesll srrows in the oil/water ratic colusn indieate snomalous
results as in (3) above, The bracketed fipures of tahles
3 to § are used here, i

Pamesbilities are shown on a 105;;?'1!31&5.0 sonle, : Parmeablility
profiles for a formation may then be sonveniently clagsified
inte the following permenbility ranges s

Jess than 0.1  millidercys
:

0-1‘-1

1-1  °®
10 - 100 "
100 - 1000 "



=

TAEL

COUSLAND 4

Cored =ith puds

oil znd water ficures tentative, vending

special retort eslid ration.

Sample Assumed ml.per 100 CHS, DRY

103"

No. Depth SARD eik Porosity K Remarks
Feet 041 ¥Water Fluid Pore WATER 4 nD, OIL FATER
’ VOI‘ )
€D2 299 1.6 0.7 2.3 3.7 2.3 6.9 8.0 - i3 ide
cm 01 1.9 3.2 51 61 0.6 -14.2 1,8 a 53
cps 7 2.2 31 53 80 0.7 17.8 - 3.4 28 )
393 316 5 0.3 303 " 306 - 0.1 - - - -
CD4 218 0.2 26 28 56 0.1 '13.2 - 0.2 . 4 %
CII2 496 0.0 3.6 3.6 9.4 0.0 2050 - ~- o 18
Colgy 500 1.2 - &5 5.9 2.4 0,3 --6.0 0.0 s50(21) 188('®)
(5.7) (14.2)
Chl> 307 0.6 3,8 44 7.4 0.2 16,2 12,3 8 .45
€6 T 11 29 40 37 0.4 8.6 0.2 30(27) (73
: : {4.0) (9.3)
‘CHl  750.5 0.0 1.8 1,8 &0 0.0 17.6 = 10.8 0 23
Ry e e b 72 < 17.8 i3 ¥ -
Cb8 931 0.4 2.4 28 4.2 0.2 10.0 0.5 10 59
9 934 0.4 29 33 7.0 01 70 0.4 é 42
cmo 936 0.0 1.9 1.9 41 00 9.8 ° 0.3 ) 'y
Colé 942 0.0 1.9 1.9 51 0.0 120 0.6 0 <37
CDL7 943.5 0.0 21 2% 26 0.0 6.4 0.2 ) &
CD8 1160 0,3 0.5 0,8 1.4 0.6 3.4 0.4 2 %
CD9 1243 00 1.9 L9 T4 0O 164 1 0 %
000 AMNLS - e R - - - . Bilty
, : ) Fireclay
~C02 148 0.0 1.6 1.8 7.3 0.0 164 3 o 25
ep2 L4875 0.3 2.0 23 61 0.2 142 . 1.2 5 33
n.'6b23 14 0.1 29 3.0 3.6 .06.03 88 . - ). B
eD24 1524 0.8 1.3 19.. » .85 e ot i -
CD25 1540 1.0 0.9 1.9 23 1.1 56 @ 0. 44 »
€b27 1595 0.3 0.4 0.7 51 0.8 1.8 6.0 6 8
CD28 1537 0.2.6.9 1.1 - 0,2 - - - -
Cb29 1598.5 ©.2 1.4 1.6 54 01 12,2 9.8 4 26



SEIGT OIL AND ~ WATER  FIGURES
: COUS LA N D 4 (COQED WITH MUD) e EEADINGE RS AL RELOREL CAL
EESIBAMPLES  CDE— CO30
[Foam- [pEO™ [aRAPM o1 fwarEaR- | 9 BFFECTIVE  PORE SPACE. E FFECTIVE PERMEABILITY ALONG
24 A% me “RATIO T T, FILLED 1 p°°°5“J{,‘_74; ‘BEDDING ' PLANE AVLLLSARCY
: coreNo i i s Ao ¢o B0 wol . ey
s - O..~o:§" ,‘_\o. oo :‘; 0 49 20 e lb 1@ T T r.r{.ftv v T r.xr.nn‘. oD
I 296, S e aiess LIRS i e : [4— MATER = Mg B I £ s
1300 3 ' i s >
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