When the top of the Carbonifersus Limestene vas encountered
at 010‘ (6466 U,G4C.) 'the formstion was cored to.a depth of
2648' (6428 U.G.C.), so-that the limestons, could: be tested in-
depend intiy of any other production horizongsetting the rubber

in sha ¥/ 36007, However, the shale was Soft, and the rubber
did not hold, so- that 2 séparate test of the linestone Wae not
obtainea.'* & i . L&

1 = :‘5'._-““ h F 3

l

‘a8 the liwestﬂne vadl sol 18%ind gompaet with the fissures
filled with ealeite, it di@ not look particulsriy-prombsimg from--
. the production steandpoint. Th&refcre in the second test the
' rubber was set at’ 342914&ﬁuwug f aftcr the well had b
decpened to 3674' (6402 U.0.Cu)] te $¢u¢uu; & number of “Sandstones
in the Interval %ested)- the objeetlve beiny to re-test & smaller
interval if rnasoaablsmp@eauexiCn had been obtained, in order
-~ to ascertain’ the hordzosl from which it was derilved,

Euook . ﬁsﬁever, in &l 1 hour’ 21 min®. test only two cublic feet of
Tluid agprcy. entered the (rill pipe, eguivalent to a production
rate of 210 gallons per day, slthough the meter tnruufhmut was
some 2é‘mublc feet, aniCatxax the possible production of a very
sm¢11~gu3ntity of rag; but this production rote was insufficient
t0" justify’ further testﬁ in en attem tc isolate the producing
hurizoﬂ.

A:,

et SIS NS St ey

Lepth, Qaz;§4

e 3&ﬁﬁ6t033m‘v~-*~4 344?'m§4%5' 6649160411
Ll Yeyious sandstones aald Ln§407* 662316609 .0 L

+ Limestome 34821-340801 65941-6590!

Limestone - : 352? -35481 v 6547V-65510

o Thin sandstones 347 t-3561" 65291 -6515"

2+ Carboniferous Limestonw 10035201 64661 -64501

: v@ﬁ«bGthoge. i Gl

3 B ‘ 4 3 Deanth Ucﬁ.c.

'y When tested:- The desth of* the well was e ausie CRLORIRSS,
v ag In Test 1 3648 642‘

) In Test 2 -y 3674 6402t

consigting of 7§" hole to = 313%8! 69381
and 5%“ hole to bottom.

P R : .
Egggﬁi- 3.40 pm. Wound up RePoGs =~ 3 Amerada albock.
Y 4435 pm. Rumning in drill pi e, Halliburton tester
: ‘ and straight wall packer,

5.38 pm. "Set" packer rubber
6,02 pm. Opened and shut tester valve. A.Ss fluid

i level did not hold.
6,08 pm. Opened and shut fester valve. A.8. fluid

level did not hold.

6.12 pm. Pulled pscker {ree.

~ This consisted of Amerade pony, & single and
a perforated pony, total leangth 48%,

Reservoir Temp. The recorded B.H.T. was 94°F at a depth of 3647
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PN e 35 ’.2“ g . . N e d ":‘f' %
G
Diapy:~ 10,20 &a{“‘ﬁaunu up'ﬁy-iu.—ﬁ Emera;a elock.,
oo 0 11,20 smy  Runndag i drill plpe, Helliburton, testar e
TUERG Straiint wall pasksr. o R e

pm. $Set packer rubber.
pm. Opening tester valve, but joint-baeckimg,

aff’, so closed tester vu¢ve”'”
. Pl ;Qpenﬁd tester walve, k5 e A o
B -Claged tester vadve. . n, .0 15, ). LIk
,pm. ?ullea &3Ckb§ fzag. ~l- i, 3

fhis consislsd of Laerﬂua p*nj {gr-6%).

seven simgles. (2158 -3m), two p*aiﬁ gayies

(13 'ocﬂ), one perforated pony (6'-0%), below

' rubber (3 1.10"), Total 244V-T%, Henee rubber
Wit Lr ol vas.ead.at 34201, in t‘n@s .-t.@i»_, ﬁ@;@aatwﬁ%,t%tem

pe meter :ﬁitlwl - 3ft5 lnrﬁ mins.

) gLD'Crfﬂﬁt\Qﬁl‘V day,,., 3

, ;ﬁ.é fins. . Op 180 cu.fl aper day
Ersa tise in D.P ﬁmm*ﬂ-@g Doim
: Gr‘lz g&LMW%ﬁ&ﬂ.a& mdns:

s 1 Y Benee: ‘X’Gﬁl«@tlﬁ"‘l Tate = 210 “ll@m‘yv.b;ga;
Edouboss ¢ L SaiE , (34 cubia,test QEb%&Qy)

_ o The_ﬂaﬁaﬁxty of  the sum mas &ppraxw i38 gallens,
NI prheire . agd 80 that a velume eguivalent to. apout 9% o

& the wolume of the sump was produeed into the
drill pipe.

- g
o Wl

2avle: “'fi; s :{_  "f- : . WQTaf:M?§'”h
(1) trom i sbove tested %11’;3 ¥ i e ..
(e) Circulating aud Y __,;_;1 e

Egggnx_;x_mgmg&_ “The recorded Bebsles was 99°F at a_de§th of 567§'
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Reference P.T. = 132 A ‘evrarcrcimmmmen /—, 1}». 2 3lst January, 1946.

KIFKLEATHAM NO.l WELL

Rotary Table Elevation 6.

ADDENDUM TQ P, T, =132

The following is a brief summary of two tests carried out
in the Carboniferous and not covered by the report P.T. - 132

Test 1 on 1lth September 1945 of interval 3170' - 3365!.

The tester held up at about 3' off bottom, and when the
-~ tester valve was opened the rubber did not hold, the test therefore
9 Az being unsuccessful. ¥ -

Test 2 on 12th September 1945 of interval 3176' - 3377!

The tester valve was opened for 68 minutes, and during
this period the meter throughput was 1./ cubic feet, so that the
interval tested was essentially not productive.

Amerada Charts.

The R, P, G. - 3 Amerada was run and the charts for
both tests are sttached herewith.

" plr

lst February, 1946.
EAKRING
:CMA FJB
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Tests between 2954' and 3121!

30.8.45 S 3. 9.42

Rotary Table Elevation
®!

Formation Tested. The formation tested is a brown Dolomite which changes
from Dolomite and Anhydrite at about 3016' and becomes less porous downwards.
There is a change to limestone about 3116°!,

Sumnary of Tests. Three tests in all were carried out. The first test on
the 30th August, was made when depth was 3116' with the top of the 53" pilot
hole at 3031'. Difficulty was experienced in setting the rat hole packer in
the top of the pilot hole, probably due to mud ringing in the 7" hole, and
the holes in the tester plugged when the trip valve was opened. However,

the rapid fall in pressure below the packer when it was set proved that there
was a substantial show, The measured reservoir pressure at 3040" is 1418
£~ 1bs/in. and the temperature 96°F,

The second test, on the lst September, was made after the pilot
hole had been reamed to bottom to 75" diam. The Johnson packer wasused and
the rubber set at 2978'. The valve was open for 40 minutes and some
135 cubic feet of fluid entered the drill pipe. The test was not wholly
sucessful as the samples of fluid collected from above the tester valve.
contained g substantial proportion of drilling fluid. It was therefore
decided to repeat the test and allow the valve to be open for as long as
considered safe.

The third test was carried out on the 3rd of September when the
well had been deepened five feet to 3121'. The packer rubber was set at
2954'. The tester valve (Johnson) was open for 2 hours and 8 minutes
and 2443 feet of fluid entered the drill pipe (191 cubic feet). The amount
of air displaced at the surface was about 190 cubic feet. The initial rate
of production was about 43,000 gallons per day against a back pressure of
190 1bs/sq. in. The formation fluid is evidently saline water but even the
sample above the tester valve was heavily conteminated by drilling fluid.
N The fluid in the drill pipe contained gas in solution which burned with a
e yellow flame. Samples were obtained and the analysis shows that the gas
is about 35% nitrogen and the remainder methane with about 2% of Ethane and
heavier.

The reservoir pressure at 3119 feet was 1460 1lbs/sq. in.

Test No. 1 Rat hole packer was used on Johnson tester. 72" hole to
3031', bottom of 58" hole to 3116'., Position of thermometer and Amerada
gauge 3040'. Date 30th August, 1945.

3 p.m. wound up clock

5-10 set packer

5-42% opened trip valve

5-475 meter recorded groduction of 1.-eu. £%,

6-55  meter recorded y cu. ft. less than at 5-47% p.m.
(pulled packer free).

It was evident from the record of the Amerada gauge that there was
a large show in the pilot hole and that the holes in the tester or anchor
had plugged.
A very good record of the reservoir pressure was obtained, this gave a pressure
of 1418 1lbs/sg. in. at 3040', at a temperature of 96OF,

Test No. 2

Since the last test the pilot hole was reamed to bottom (31161).



»

The Johnson tester was used and a straight wall packer set at 29781, Pressure
recorder at 3114'. Date lst September, 1945.

1178 a«m. wound clock

1.10 p.m. set packer

1.22 p.m. - dropped go-devil

1.24 2 cu. ft. produced

1.25% ity s

1.262. 6 U] n

1.28%i 10 " )

1.325 29 "

1.39% 40 " (pressure Ca. 7 1lbs/sq. in.)
1:42 il £ —do-

a5 60 . " B -do-

1.59 100 " n (pressure Ca. 6 lbs/sq. in.)
2.00 Clased retaining valve.

The drill pipe was found to contain 1740' or 136 cu. ft. of fluid.
At the top the fluid had much the same fluorsceine content as the cirgulating
fluid, decreasing to about half the fluorseceine content lower down, but
inereasing to the full fluorsceine confent above the tester valve.

~ From the behaviour of the fluid it appeared that there was some interchange

of fluid when pulling out, although the retaining valve was found to be tight
when the packer was pulled. It was therefore decided to repeat the test and
leave the packer set for the maximum period congidered safe. The bit had to
be Tun in to condition the hole and 6 feet were drilled to 3121°.

Test No. 3 Johnson tester used with rubber set at 2954' in 72" hole. Bottom
at 3121'. Pressure recorder at 3119'. Date 3rd September, 1945.

5.8 p.m. wound up clock

7.30 set packer

7.40 ' dropped go-devil ?
745 Meter had passed & cu. ft. pressure 25 lbs/sq. in.
7-50 -do- 20 2
8.00 54 o
8.10 89 . i
8.20 117 3
8.30 140 23
8.40 156 D
8.50 166 1.0
9.00 174 b
9.10 179 -
9.20 183 -
1-30 187

9-40 189

9.48 pulled packer free.

On pulling out 2443 feet or 191 cu. ft. of fluid were found in
the drill pipe, which corresponds very well with the amount recorded by
the meter at surface. After pulling about 1800' of drill pipe gas was
observed bubbling in the fluid and a sample was collected for analysis.
The analysis is given below. It is wmiikely that there is a gas show in
the formation tested as the fluid produced corresponds so closely in
volume with the volume of air expelled from the drill pipe. The gas is
probably dissolved in the formation water.

The fluid produced was heavily contaminated with drilling fluid
as the fluorsceine content of the teat least contaminated sample indicated
that it contained some 50% drilling water. The gravities of the various
samples were:—

Circulating fluid 1.1k
Middle of column 11758
Above tester valve 1.1623
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It is therefore evident that the formation water is not
saturated brine though probably of rather high gravity. As this
show will be tested when the well is completed full information
regarding the formation fluid will be available later. °

Rate of production The initial rate of production against a back
pressure of some 190 1bs/sq. in is estimated at 43,000 gallons per
day from the slope of the Amerada gauge curve. The average rate
throughout the test was 14,000 gallons per day. .

'Gas Analysis 'The following is an analysis of the gas produced:-

; %
] 4 T, - >
N2 : 35D
Cy : 02s 4
Co and heavier A

Reservoir Temperature In the first test a reservoir pressure of
960F at 3040'. In the third test the temperature at 3119' was 85°F.
The latter figure is suspect and the higher figure has been used

- when caleulating pressures. 5% 4 R,

Reservoir Pressurss Inm both the first and third tests good records
of the reservoir pressure were obtained. These are calculated to be
as follows:= = Iy b 225 FOSTIRNES St oot
1st, test pressure at 3040' on 30.8.45 1418 lbs/sq. in.
rd test " " 3118'"on 3.°9. 45 1460 lbs/sq. in.

Taking the gravity of the reservoir fluid as 1.16 the
difference between these two measurements is only 3 1bs/sq. in.

e

fUAD

1lst October, 1945.
EAKRING
RKDZFJB

—



o Al*#!”ﬁhﬁr in the peried lst-25th August aix tﬁghs
;]“MO #ifah the, Tﬁﬁoedng resultst-

_1_,",

2 10th 255i-2665"

255126651
—
3 20md 2820-2065' 2820-28401
4 23rd 2820-2955' ZBI0-8A0Y
5 2304, 2820-2065% 2820-20801

—

1it 27&5-2495' 2&55«:2479'

¥ . © .“.

Vg 4 g e f
it : R

L

Lepe of éﬁas&h
cagker  of test

Johnston & lhr.l0wing, —-
wsll
packer

Johnaston &
rat hole
pagrer

Johngton &
rat hole
paecker

Johnsten &
rat holg
DRCkeR

dahnaton & 4 Bys,
rat hole
pagker

aee

.ihl“;%iﬂﬂy 6Dg upoh .

PERLATHE

b .« Y

|

e

ﬁre carried cut 1n ﬁhe ﬁagnesian

raste g.p.h

Heter throughput 0,37 cu.f
Hence the limestone intervi
tested =as too tight to

ba oroductive.

Gnly driliiog mud was pro-
duced inte the Arill pipe,
the produetion rate tail-
ing off to some 4{Og.p.h. at
the end of the test. The
test =ug not continusé for
& long enough time to de—
termine the nuture of the
probsble brine produetion,
gines such & lo+ production
rate wes not of sgonomic
intereat.

Teo attenpts to test —ere
earried oul, but both were
unsugeessful due o there
having been a bole in =
length of drill pépe.

Tent unsuccessful %ua te go
devil stiecking in s length
of drill pire;

Cas was produgsd durisg the
teat, & it was apparent
that the formation vwss beln
continucusly de-pmdded
during the shele period, sas
production rates incressed
from the initial rate of
about 5,000eu,ft. per day t
the final rate of about
73,000 ou,ft. per dey sgeine
a buek prezsure of spprox.
35Cibs. Bome reservelr fhid
mauy hove been produced as
the esulvalent of sbout 7.4
tizes the vel, of the sump
was produced into the 4r-ill
rire, Hovaver no potash vas
detected in the samples &
fluoresceine resuits slso
gave no definite landiesticnm
of reserveir fluld prin.

P.T.0,
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mm. M m&a.«.
25th 2885-2965' =~ Johnuton
AR TRsn R

pagkar
A b

v
PR S R L PR R st
aps ,
74 A AL TR N S,

skt

& lhr,

e, -

The test was carrigd oul to

" eonfirm that the gas ptgﬂuaﬁ@qa

nbtaiaed in the previ-us test
-befng derived from: Aud lined
reanééjbut pest the limsstone
interan, go that the expeaeé
" horizen now conslstes of anhy=s
drite only. In a 1 hr, test mo
rroduction mas obtained, thus
@rmving that the gas war derived

. from the 1isestone.

L]
—_—
¢ o
T
! i
o i s e T 0
2%
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In all tests the Johnston tester was used,

DETAILED REFGRE,

and in all tests except the first

a2 rat hole packer was run, so that in these .cusas the rubber wiz set im the top

.Loddiet the S§°
& perfarated pony.

aghere! to of running the ‘Amecnds pomy and plaln 4rill

pilot hole, the snchor gtring consisting simply of imerads gony and
In the first test the normal ecrsetice for wall packers was

pive at the bottom of the

testor string, the perforated pony being placed Lmwedismtcly belo- the sibber,

Test 1  lst August

2430 PR
5.00 '
5,29 pam.
! 645 pms

Jest 2 10th sugusy

12,30 pm.
'7 57 xzt“
304:& mo
4o33 tm.

Teast 3

10.00 pm.
12,00 am,

Tegt , Z3r° a\;gugt

: &w:m*
12445pm

14 53 pu.

a h'}‘a *

&) 6.32 ""m‘-;
v (M.

gb 7.«' U e
,__’:‘i-‘l“f,

7.55 pm.
.&5 I3

"' ‘8.4’%} P, 7
SO0 BT a

9,30 pus -

9.50 pai "

1.0 14 i
10 l?ﬁ e
10.19 pm,

Closed téater v lvw and
1.5 ouble feats :

Z2and Agguﬂ_t_‘

.8 yﬁw us R.P.ﬁ.«»ﬁ Amsrads :z}.z:ck.

Y rot hole crabber,

found up RPoG, = I iderada clock.

fet packer rubber - Johnston tedles and! v‘all %:samr
Drepped go-devil opening tester valve.
Closed teatar ¥alve amd publed pheker Lrgs, -
0,37 cubie feetb.

Meter threupghout

A SO ey . e St e

found un A,P.C. ~ 3 Amarada elock,
36t packer rubler -~ Johngton tester and rat hm Tubher
Dropred gostdevil opening tester walve

Sl baé pagker m». '&ater throughrut

(2820-29651)

ist. sttenpt.
nd atbtemute. .
ing out,

N S A S i . A St AN Bt . -

Found Ap RJP.G. - F ameradsa clock.
fap in sgain, but found hole in drill cire on pull-

20-

Bet paeker rubber - Johngtos testar wi»mt hels rubber,
Dropred go-devil (ehich 528 ut‘m:‘mrda f‘mmd stuck in a

Clength of drill pire.) ; o ddaite -

o A Sy s ik ey o - e

puilad paemr froe - ’:% rmductifm.

%m “’f," R‘?OG' - 3 mm@a 310&# b

Punning -in drill plre = looiing for poedevil

Found go-devil, Het gm«er n.bhsr - Jnhns on tast,av am&
Bropped go-devil oming waﬁwr mlva
Total meter throughput 55 eubic feet. Gmo presmmﬁﬁ PeBels
Tot:l meter throughrut 263 cu. ft. Guuge pressure ll:'zp.l.i.
Gau -produstion mmg ebtalngi. dem,valw 8t tep of

driil ‘gtem,
Closed in precsurd. 46 Ra’uﬁm m& CalE
n " 91 pes.d. , G
i . e e 3 1& 3&‘&‘1. s o TANI N ~... : . -v"
= g BT 55 l% yia.i’ 3 :.. ¥ o
» fiomm 209 p,g.4., "

Sie*mg dovn gas pressure.
Completed Blowxing dom gas predeure, :

Pilling gss burettes and “inchéster guaptbotilea ~ith gas.
Cloged in well C.I.P. 25 pe.s.i. gﬁug@

C.I.P, =~ 35 };2.3-1- ghuge
C I.P, - 4.5 1}.8.1. gruge
SHut tester vaive. .
Pulled pucker froe,

POT&G»



Test & 25th Augusy

430 pm. Found up R.F.f}. - 3 mNﬁa clacs;,‘ '
v 8588 pm. o Fhmning in packsr st ing - .Fohnswn t,sﬂm m w&m x&k@er.
it GdSopm, | L “Bet paeker rubber. - .
o BT pmy o0 4. D¥epped gowdevil’ em@nj.ng tm Sar vzlw. (rouine
WY eme o (lose! testter vaive mnd pulled paekér i’m, no grwinctim
abtained,

150 3&51"8 é@mﬁﬁgség;gﬁﬁﬁv'"‘ RS T T e T Sl e S
" ¥ oo™ Ak T - 0.0,
l B> hole to- 13&0' | : ' ‘w

Tent 2 - Production ﬁngga

10th Auged o Lod B & ‘ : .
{2} In‘tial - wbia fma% in 3 a.im: er 1500 gp.d. .
(b) . Finelk - o By By Bl or . 900 g.peds ~
(e} i}mmll - 9 " " o469 & . or 1170 g.p.d. : J

oo Rige-was X10' in 43" BP.oor 54 gailons (8.6 euhie rw:),
» Hesiee produetisn rete 1130 g.p.de S

Capsglity of sume, :

The volums of the sump wss ap rox: 116 gallons, snd hence the
eoulvslent of helf the. wlm s.f‘ the sm WRE m!iueazi Jnto the
éﬁll 95. U@ : 2

Tt § - Preduetion Ezsteﬁ. (Folume of drill piowm. 220 cublo fesh)

23rd Aug, (2) £rom z:;,_g__ﬁ»m - 6,52 om, Heter througiput 55 eu.ft, Gauge ‘ressure
4k w.a.i. Henge make = 123 ou.f4. & prédduction .rate = 4,500 ou.tf. ne:
{(b) G452 oB,~7.22 pm, Hetor thrnughnnt 208 en, ’t. W ‘
uremuw '7; nedele- Hence make = 310 qubie "eei‘,, and production

rats. ® 15,000 cuble feet per ag
£ oo

R (e) Lrom ‘?. 5 ome =~ 8,26 om me&xm cige = 79 1. 8. 1. or 5 4 atmoarheres
ﬁm@a mka = 3180 m@ feat approz: and prodyetion rete =

Qg W,, - 3&&«%. Frﬁamm riﬁ@. = 118 g,8.00 or B ‘stmogcheres.
g\g 'imae mﬁﬁ = 1600 em‘bi f&at anprox: and ;m'iuctieu mte» =
f/\ (o) L,,M_gg' ,‘;Q;;Q @, Pressire rise = 20 pes.i. or 1.3
§ 4tmsyhems. Volume of fluid in B.P. = 600" hence effective
volume of DePo = 167 cubic fest: Henge make = 227 cuble fest

and produetion rate = 73,000 cuble feset re dey.
Baek ﬁmasura on forp:tion = 350 p.8d, @pproxy.

.

Capneily of‘&m : 4 ; J ~-‘ -

The volume of the sumy wafa"ag;wam }.&Q iallcns:w ae a;p;zmm

33 gailoms (5907) of flald enteved tha drill nipe, the eguivelent
of 2,4 times the volume of the sump was produesd inte the drill
pire,



d Bamnles.
\ S, gr.of Fluovesceine
Date Test  fSample & sater sen-  Eiitreie® Concentration
' aration by sebtling. gﬁﬁpﬁ; 2, Paordg/miliion.
10th Aug. 2 Circul ting mud 40% 1.2232 iz
» N 70* shove testor valve 50% 1.2210 12
* " above tester wvalve 508 1.2210 12
23rd Aug. 5 Ciroulating mmd 20% 1.1958 3
560" above tester valve 5% . kedBIE 2
30 ¥ . ¥ 5% 1.1839 2
above tasster valve &5 1.182: 2

Partieuiors of eirculating mud,

isb. tug 10th fug

Density 1.27 X 2%

Density fliltrate 1,20 1,19 1.19 )8
Viscosity 15 143 15 15
Parmeability 320 34 320 345
Fluoresceine 6 - 3 o Rk
pH. = o 5 2

' The following is the result of =n anelysis cerried out be the 4.1.0.0,
. Regesrch Station, Sumbury-on-Thames, of the gas sample collected during test 5.

Conztltuent Vol,

00y 6.1

32 0.23

w5 427

Cy 83.6

o5 9.5

H 1.3

el 1.1
4

27th September, 1945, » 0’4L
ok

Cia/ 8. (?/%,-

H(QW giw:vﬁ FZ:%VV’W
P% sSuna 77



(%noluﬂing aehm~ua;ar regults obhiinea at the ennelsaién af tho
sumping tests).

SOEYATI OF 72318 ‘ o
1. . mmmamm coversd the interval 1148 — 1978' 8028'-R096!
Altogether six tests were earried oub with t@g_follew;§g regults:-

B&ak}yru—

Test Date ‘iiiéiiil Type of Galls per
lleni ..Packer . _ hour
% 5t Eridte 3aTEE e 1400' Johmston 6300
o v ~! hitdtes wiad fy: ; rat hole ¢
e\ " packer
@ o cbth o 16251-16607  Johnsten 3900
; rat hole
packer

2 i & . -
By o B4k, .
L i

2814118731

rat hole cort 17
packer .
_ LR 3 3
2 ol i A
'v' i . oy
w 44 “!m m}!"lsm‘ Jﬂbﬂﬂtﬂa u : o P P
R VT R
At Pl 38 AT B Y iE i _)‘-w;»: p“k‘r % 4 3
500 9tk w;_ma,mmm; ot , 3.1,
2 PRl s &5 Elds o o AN “t hm : B
BT aebiouove (0 0L HLE v PRIERS..
E \‘;-..-: 5 3 % "_ - — . ks. S R R
f: ' . p
6 gth  1843'-1890' Hallilurton 300
: wall packer
\Q‘v‘."r Sl
N » "-\.
. B8N 7% : ;
/“.\ 3 % g

 Johnston . . . =

The large sump geve only &
rough indieation ef the
guslity of the waler produe-
tion sc that the next test
.Eas élrrigd aub with g zuch
" amaller sump.

150 aporhscrox.ll times Vol.of stmp

600 app.

i - | s and’ tme futﬁgoiug
tests

was produged in 4rill pipe,
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obtained using & 9 "straicht
wall packer, The tester

valve leaked on the wsy in,
but in apite of this the

fluorsceine indilcator show-
ed that 2 fairly represent-
stive gsample of Punter wate

*was obtatmeds. ¢ ¥



The following reservoir pressure and temperature regults wore obtained:-
PRENG. Depth  Tamp OF - Messura * X Prossire | *4
B ?r*smm m gorrectad to Remaris
7 e Jtep wmmr
e '
1 * 118&' ,/(,'_:. P 49:4,.9 : 4‘7"7 : ‘!’hia & talliag pressure
&lax ' //,. Q5 Wilo. W {' ; :,‘ F‘X 9],.?»."_ Sy Py Y %f&m Mmg thﬂ wa%r
Pania il i A valve and the eguilibrium
Y 4 ; valwa had mt bﬁan reached,
i ,r ,"11.&8’ SV 484.7 Iy V ‘!'his ma a tlaiag pregaure at
. e : BT the and of the production
, 4 -/"'7: ., B L S tegt, The m&iibrim press-
. £ =% S e eame 4R s
. Sl e iR the and of the produstion
e 0 et e .. -teat which had not reached

os;m.librim

o A W‘f o *@xw ?§‘2 g TR . g8 000 This was.a falling pressire
: peared to have reached

g et e M O i, mux;gm; but’this s a
’/ i 0 4 o P v MR » 08 chart euﬁm huﬂng avﬁd.
AR M (188 995 0 U T - - This was » riging pressure

i3 5 S £l . mbt.the end of the produetion
o % e tast, ?hieh had nry Marly
oo ’ a0 b rasched’ 14 eguilidbriur value,

& Nwsiin h‘?f & o;niubrma mmmir presure ot 470 PaBol. the osleulsted
rm m’wr level mld be 3?5' below the rotary dsbile, Arur.iha pumping test on the
iy the free Water lovel wis weasured by float to ‘be §3' Yalow the R,T,, and by the

b or this vmu deternined to be 47' below mﬁm “eorresponding Yo reservolir
p,msw 99'? A@ p.h,l. and 459 p.s.d, msmetin]ﬁ&

.. - Thara ;mmmw};a ds¢line in the reservoir pressurgs ssured belore
tor '&ﬂ "ﬁﬁiﬁim tast, wher s fotal of [/40 cuble metres &r gailome water, <
_ d. The se ter showed that the =:ter lewel was aprroX. 25& frou mrf‘m
Bl rting a M';‘mw‘o of 417 p.8.i. &1 the top of “$he Burter edt t the vel
Ve m:sihg 4% a rate of 25 cublc metres per hour of'5500 gallons per hour, Basinz
on a regervolr progsure of 469 p.a.i. the Vobtom Holé 4ifferential pressure is thus
7 Jw ho p.,g.,ié suulvalent to a sroductivity index of 106 galloms per hour per
Assuming & linear B.H.D.P, produetion ‘cutve, the paximum pusiped down’
“fhe well eould be of the order of 50,000 gallw‘ ser hour., However, allowinmg
fi _pressure decline, and for = non-limear B.H.D.P. producticn curve, it
prabable that the well should have & sustained nmphldown preduction capaeity of
' ,ugz:um galiona water per day, with the mmsibilitey of this being as much

: ‘*;@”»'1 ::ﬁ&’"i’
Fnrﬂcﬂus of the formation teats, water mnlyus, galinites, fluorsceine
test, and scho-meter results are given in ‘the dgfmilpd report,
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* m average speeifie gravity of the Bunter water has boen taken to be 1.0197 @ 60°F,
making the pressure per 1 foot column 0.442 p.s.i., and thls figure tas been used
% gorrect meagured reservolr prassums to the top of the Bumter sandstone.
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In all tedts ‘eéxcept the sixth a rat “hole pdclker was run
and Johnston tester, so that the anphor string consisted simply
of Amerada. pony. (the B.P.G.=2 Amerada being run) ‘and & perforated
pony having six #" holes. Thus the length of the anchor strin%
was always 15'. For the gixth test & 1. packier and Halliburton

tester was used, the rubber being set at 1040'; and the 471
f?zﬁﬁﬁﬁnﬁeﬁbrﬁstﬁiﬁa,wsa‘&n&einp:awaemw1ngr$ﬂ-t,aWSﬁandgrﬂﬁpraetice
ccutorliief heaving ‘one perforated -pomy dmmediately b ow the rubber, the

“opest of the 'string consis of plagn drill pipe with the

1 Bmerada pony’ joint on bovtom.
piaries of Tests. TXOTqGE Q.
Test 1l  4th Juke (Q173'edd0QM)occc .o Lol

.07 p.m. BSet packer rubber < Johmston tester.
o) Dropped go-devil opening .tester valve.
p.my " Cloged tester valve and plllled packer free.

Test 2. Sth July (1685'~36460t)uue 1o vil03080

CLIC SRR D05 Q0O il Wound up RiPsGe=2, Ameradd clock.
ouLOTL mEw L11Y,39 p.l. - Set ‘packer rubber /- Johnston tester.
1.40 p.m. Dropped go-devil opening tester valve.

_~ 2.23% pem. Closed tester valve and pulled packer free.

g (18141-18731)

old

pS

o1 38 = Fugoauotil 19l (s ) wfut ddo
p.m, Wound up R.P.G.-2 -Amerdda clock.
‘psme. "Seth packer rubber - Johnston tester.

.m. ‘Dropped go-devil, ‘but rubber did not hold.

Sp,.m. : Pulled padker free. (o)

Test 4  Sth July (1341f7}3?§:)

3,45 p.n. Wound up R.P.G. -2 Amerada clock, o
5.15'p,m, ' "Seth packer rubber, which went down to 15481

~__af¢ % voags 0051 Johnsten Bestery fov DIulW
5+23 p.m. Dropped §q~devil. and d¥ill pipe dropped 3.
"f‘ﬂéogipeﬁ.~ﬂﬁ0'9r luetion éﬁ%ainﬁdz.»ﬁulled packer free.
Test.5  9th July (184171-1890%) wi “r viiomgel - ”
fuods somod oo 110400744 Wownd upiEsPyGs=~2 Amerada’clock,

V011,33 a.my 0 "SetWopacker rubber~ Johmston sester.
11.52 a.m. Dropped go-deviljibutirzubber did not hold.
12.15 p.nm. Pul}g@hyapgg? free. ‘ ‘

IL} Iﬁg;”éj ,?335ﬁ§3$¥s§1843f7}§?°ifv},

BITLTIAA 09 : ¥ 938D H§T ‘411"7; ' g Y
e, S " 2,20 p.@, Wound up R.PuGe~2. Ameréda clock.
e A 4,20 p.m. Set packer rubber - Hal iburton tester,
A 4.37 p.g. Opened tester valves. N,B. Tester valve had
1 been leaking on way in. '
) 7.48 p.m. Closed tester valve. 107
~7.50 pem. Pulled packer free.

by,

b6 194 ael casing (15") had been cemented at 88'. As rat
‘Hole packers were run for the first five tésts the hele was alwar
reamed out 108" to the top of the interval to be tested, the sis
of the pilot hole being 7?*. For tests 4 and 3 the seating too
. had been run to 1841', and hence in test 6 the rubber was set
0 lu2%.4nsidel the pilot hole. ‘It is alse seen that the size of th
‘4'ffj$i&0 hole: had become enlarged, feor it was foumd possible to 8
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rubber in a supposedly 73" holel

4th Jﬁiy:éag Hater throughput = 20 oubie f&et in 3 minutes.‘

Pressure gauge reading = 5 lbs = .34 atmospheres.
. Now volt drill pipe =92 cubdc feeb. Hence
0.34 atm: ars: eﬁuivalenﬁ to; 30 ‘£t .produetion.
(¢) Hence prodn: in 3 mins: = 50 cubic feet or 6300
g£+.Psh. approx: 3’

* - .......,..‘.‘x...v 3 ‘"A J—

-

sd it L
PO~ S S

- Metexr., thraughaut =76 cubdc feet.

g}u&d volume iﬂ drikl pins 96§! abogs T.Vs or 210' from
* i d

e o s P Y K R fﬁet- >

v & ¢ 13
ik g ¥

3 - $ o v 4 a5
ren b s e e B e,

-~ Volume of sump = approx: 74 cubic feet, and hence only

‘- . the equivalent of the volume of. the .sump was produced
.-:.ainte the dlill piPG; o1 &, L

. ,;afg;;;,‘;;3 bl e
6th July E ; Meter throughput = 22 cubie feet in 5 mins:
. b

* wﬁy ﬂetnr throushput = &14 g@bic fﬁ&t"'

< Pressure, gaagg ranégug = 3% 1bs.= 0.24 atmospheres.
. Now.voly drill pipe = 127 cubic feet, Hence 0.24
Coo atm: éﬁ% equivg& t.to 30 £t production,

"(¢) Hence prodm in 5 mins: = 52 cybic feet or 3900 g.p.h.
approx:

LN

!A\,
4

glgid volume- 1n drk&l nipe 1450' above T.Ve or 170' from
el

:-vtﬁolumaEﬁ 700 eal&pns or 313, cubic fﬂet.

Capacity of Sump' ©0 [-1io00) glue gie A

i RE S L e i s Lt e e i

- i«Volume of sump = approx: 10 cubic-feet; and hence about

111 times the volume of- the sump was produeed into the
»drill\pipe. ' .

e
s

“””!auﬁcmpaeiﬁyxis nnanWn &mﬁ t@L&he'eﬂlﬂ§§§m3§€$°f the

R nearly twice the volume of the sunp VES producedrin

S R

~pipe; and. hence, the initial producﬁgon rate of 300 gallons

. per. . hour was ebt&inad againat & b§gk pressure of about

éﬂO Posiiq roange

The meter throughput was %6 cubic feet equivalent to 460!
fluid in the drill pipe.. But the actual wol: of fluid
in the drill pipe was 15607 above T.V. or 270" from
surface. Hence 1100' of mud. fluid had entered the
drill:p&pc equivnlan% to 540 gallen3 oF. cgbic feet.

hole. ‘Buppose the capacity ds approxs

A
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[ thﬂ drill p;gp. g
Iluid_ﬁaﬁal!lﬁg 1 mode L[Lizd

m?iﬁ&h‘l ‘Test  Sample vi water Sp; gr: of _$alinity~ parts/
ja; $ ~ Ceso B@paras filtrate 100,093’@1

tion by @ 60°F 3

settl-

ing. D'“GY I.C.1

&&h:ﬂh 1 _ Circulasing: 5] & 10381~ 1050,
réaly m%gs 25% 1,0117 70 62

M L. - RE" SN LA Sl Sl 32 s

beados

O | S A S

~ T si00.r  (4809).. 408 02160105 vo8. 74
’ Above ﬁester

R 187 valwposor 65%  150M3%r 2591885  MY00,000\a

o 55

Fluores-
sedéns con-
centration
parts/
millian‘

6th J@UJf‘“’"i“ GircﬁI&%Ing SRR e

20% 1.0140 8 o
60

14501 above % 1 0172 220 _

2008 .6398; 1170505 15
988 hézim — 12@;815?' 1183

; h 3’1&1 cireulat o,
gth July 4 | - 6 5 82 a8
Esai. ' ]3597”"5§vojﬂr“’1ﬁrM'~1751U¥-" ““““ fﬂﬁf—‘

Ui

~ Huct eaw olt 133' te Fomer and qePls todd jamt g 19
5 2 1 Abave tester T aguzseg ouiel nf Beyvive
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How collected Drill stem Drillistem . Lo " Water
: fluid from circulating fiuid from Circulating sample

eQulY  ARSIS 5501 above 1° ‘Tmudl” T 79 60! above © mud
- i - tester - JELYLLL =Biidgester at end
L SUIHET valve e 0. 4R valve of pump-

Bt I
i

Frmsiocs < g | | ' § -1 61
open Bole - 16350660t o - . . 2840%0RPREUOSSY - 1186120
23 3% ; it . [ &2g f j‘ : ;’a59‘¥

S A ASHR Ay
:
e ¥ g

80in+:;+?;§;ve.9‘é 8.3

.

o Value T i v
sps gr: @

1545 oe 2% 1.0%7  cofgoleg ¥  1,4998) 1,008¢ 1.4\
%otal solids Tatant S5vod

O l00.000). 2820475 160608l . UT0 304033lev 7Bl 26285

- e . =

§ Oy 6

926 - . 120" C"ORES.6 4.5
4333 = # 39%.4 411.5
49y GOPLiZd9.0°  UAE0.5 1242.5
: _f ;t ;%E;' : 97.2
B3 035 e 826,53
‘4 ‘2 : ‘1034a > - a4 R *
: 6_3;“ LUOIEG .S o) ,_;uz;gu

S

£7 e L D 3 LA y 57 o e 4

b A B
3 + o P N e i 4 .., . v d o ve s i O
el &L i Vi BVOdes L4

oL o# Tt isiknown that TN is an uncontaminated sample' of Bunter sandstone
ol owater, and caparing this with-samples-Nos. TJ and 1L, the suggestion
© ©is that\the salinity of the water in the Bunter sandstone increases __
somewhat with the depth from which it~ 1is produced., This is also

>gupported by the fact that after the pumping test the' hole was found

be guite sélidly bridged at 1200, suggesting that'the water product-
jon was being derived in large measure from the upper part of the

. e -~

‘Bunter gandstone, - -

-

Liie

Density 1.26 + 3 o 2. 4 1.19 1.31
Viscosity 15 b 498, 15 16 15
Permeability 192 15 64 49.5 39
pﬂ 805 5 ' i e

Prior to the air 1ift water production tests :-

8%3 casing had been cemented at 1186'
62" casing had b en run to 324!
2" tubing was run inside the 63" casing to 2081,

Compressed air at a pressure of 58 1lbs was admitted to the
tubing (volume about 300 cubic feet per min: ?) and the water was
produced through the. annulus between the 2" tubing and the 63" casing
Equilibrium conditions were reached when the water level was 204!
from the rotary table, the steady water production rate then being
25 cubic metres per hour or 5500 gallons per hour, The echo-meter
was used to desermine the following results :- 4

7~
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(2) Deteruinetion of pumped down water level when air 1ift
B “‘“*bk.;ate-uxLaiha_af water level afmer :
shuttinc o#f a&nzlift.

gl or ot sreen 51
YV R SRS RN

slhat Tha fcllowing diary shows the saauence of cperatians o
=G0 il SRl July 8.25 pum. Fraa water 1evel by float 95' belew R.T;

b e 930 p.m, Determining {ree water level-by echo-meter

Ao P fia 9.47 p.m. Commenced water production by ‘air l&f%;

s Y taking echo-meter results continu ,
rj*aﬂ 42 p.m. Shut off air 1ift, and teak eohn* sl
4 forAise in water ievel. 3. oy BANE U
,i' ll.l' Pels Re«cammenced uater production-by a&r-}ift.
I

- epprox:

l&th Julx “ 9., 30 aim. Taking eeho~maﬁer results ﬁo éb@aﬁmﬁnb“pumpad
. , down water level.
__melgmed ' 1041[ a.m. Shut off air 1ift, and taok'eeho~mub¢r-result,
* 22 for rise in water level.
s e 1l.44 a.m. Completed echo-meter tests.

Jm
mhe calculating fluid levels the velocity of -sound dn e
saturated with water vapour has been taken to be 1150 feet per second,
* the speed of travel of the recording paper beir ‘8 oms. per second.
The following tables summarise the resu ts obta ned tu FE PR,

1. Erge water level

Average distance between reflections for 5 water level re-
flections 1420 cms. Henae water level 87* bela%uﬁ‘m;.*J“M»umu

{17%h Ju v)

B , ; SHS . <~.’? !iuy)/mﬁt

QA7 Pl < e s Vil Ayl L o5\ AT 8tarted air
' - " ‘ % 1821 e s R
9. Pelia 4 2.55 ALY 1

9.599.&; 12 4 2.77 1§§f

le -09 Peills 22 3 2.%9 ' 2@0"‘2 K

- 10.39 pems B2 5 2,03 204!
10,57 pemi %0 4 2,83 204!
3. MHater level rise. (17th July)
Time hdns: P - :
C : Remarks

10.42 p.m. - - - - ghut down
10.45 pem. 3 g 293 1821 air '1if%.
10.46 p.m. 4 1.94 139¢

10.47 p.m. g 6 1.68 1211%

11000 p_.m. s > - e Started up

‘ : alyr 1ift.
4. Water level zse (18th July)
RN 3
>
P.T.0.

e st ’. s
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18 ol 151'

§ ..
i 6 113'

- echo-meter
tests.

o ¢
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5
6
3 . IS DI-0Ii0S ]'.:: . AR S e, 1.@4‘ L ¥l
B i Mo bele .. i. 500 mpmv“‘ ‘
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3 AL‘ 24 ‘1 2 Loy P ‘ '- prtds £ L 30y ﬁﬂ 3

wa ﬂr J.e'fsls ( ectm aad wa ‘ﬁm‘ level
s ? k2o ke *hﬁ’ai’ plotted on the

QPO

~ i '
rise recqrdad, em tn
graph attached berewith,
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Water level below R.T. — feet.

——— 18"July — Water level rise after shutting down air ift KIRKLEATHAM N¢J

: BOREHOLE —

Graph showing echo -meter results obtained at
the end of the pumping test on the Bunter
Sandstone.

——— 1™ July~ Pumping down water levels after starting up
Air 1ifE . Pumped down production rate 25 cubic
metves water per hour,
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Copy

From Senior Petroleun Zngineer UJk., To Chief Fetroleum fniineer,
Takring. BF House,
QOur Ref - Your Ref. Date

SubiQCt JS gale'h pa Blnegpn (Doswn  Tlamryoeyas %

matmrwtm mmmmmmms
bean prepored in view of the 1.0.%5. interest in the discovs
waﬂwﬁmtmtefmw.gwin ﬁmﬁnﬁmmm
oould be exploited concwrrently with the drilling of laln Sald
delinitotion wells,

firkleathen well 1 may be convertible intc an immediate
commervial geas well, following a production stimulation workover,
Phis well hos pot been abandomed, and the casing ls full with brine
to surface.

The workover would be inexpensive, perticoularly if, in the
event of failure, the drilling outfit costs were to be debited %o
the ultimate abandonment of the well, which would have to be
wdertsien to fulfill ocur statutory cbligatioms,

mmmmm,MW@memma.m?'w

Coliy Zfivook

Cale s Hakring,

E@lﬂﬂﬁm Records, BF Houses
denior Seclogist, Hakeinge

Y. Archer,



This yveview of the Kirklecatham natural gas prospecta is based on
the following considerationst=

1s The recent report by F.R.E. Malden on "The economics of producing
- Hatural Ges from the four fields of Calow, Cousland, Trumfleet
and Ironville", dated 27th June 1963, m. report demonstrates
the pmﬁtnmuy of natural gas production in the U.K.

2+ The drilling of the I.0.I. Kirkleatham No.3 borehole, in which a
gas show was obteined in the Main inhydrite cbove the Permian
Uppor Magnesian Limestone,

3¢ The abiiity to convert uneconcomic gos wells to profitable
production by the applicatica of pro&wt&cm mmm techniques,

ks /n evident desive on the part of 1.C.I. to undersake further
exploration work for natural gas in the Kirkleatham area,
However, since this structure occurs within the Home 01l Farm Out
Avea, it is pmmaﬂ that the I.0,7. would wish %0 have a
agreenent with the interested partics,

Hell Ko3 was drilled for the I.C.I. by the Boldon Engineering
Compeny %o a depth of 690' with a Failing rig; and was decpened by
mwmcmwmﬁmawwww with a Cardwell
ou

The borehole was drilled to deterndne the thicikness of the Hain
Salt bed above the Persdan Upper Hagnesian Limestome. The well was
located in the Vilton Works avea, about 4 mile north west of
well Koi. (See attached location map).

The top of the Main Anhydrite, assuning that it bas been corvectly
identified, was penctrated over 100 feet higher structurally in well K3
as compared with well K1,

The show of gas in well K3 was between 2215' 6" and 2247'. Since
a casing string had not besen run to the top of the Main iphydrite, the
well could not have been controlled in the event of a "blow-ocut", so
that it was not safe to evaluate the gae show in a drill sten test,

The gas show may have been produced through fractures extend
into the ﬁpper Hagneslan Limestons preservoir. However, the a%mﬂw&
Kirkleatham correlation disgram shows that this reservoir was nost

sing in wells K1 and K2, due to the abeence of porosity snd
Pissures. Hevertheless, well K3 may have been located in an avea
where the upper linestone is fractured, sc that natural gas might have
been producible in comaercial guantities,




The I.C.I. propose to drill another well near KJ for cavity
storage in the Main SBalt, It is their intention to request BF %o
undertake a formation test in the lain ‘nhyirite to ensuve the
exclusion of natural gas from the salt beds,

Sinee a nusber of wells are scheduled to be drilled to the Main
Salt in the Kirkleatham /rea, the search for natural gas could be
combined with the delimitation of the Hain Salt, Hemce, costs would
be shared, and the attractivensss of the gas exploration programme
would be enhanced,

A new well for such a combined project would be a location
% mile to the north west of K3, there being sppervently some evidence
that a ainor culmination occurs to the North in association with a
fault crossing the northemn pert of the Wilton Works,.

Should there prove to be a significant deposit of natural gas
within the Wilton ires the I.0.I. might wish to decpen a number of the
isin Salt boreholes into the Uasgnesian lLimcstone.

Since prolific water shows were obbtained with gas in solution
when the basal Pernian beds weve tested in wells K4 and K2, the most
favourably sited of the new wells should be drilled into the
Carboniferous, in view of tho possibility of obtaining substantial gas
resorves at higher structural elevations in these reservoira,

The ges horizons in wells K1 and K2 have been protected by casing
strings., There is no case for opening wp well K2 in view of the very
ninor gas shows obtained in the Upper Limestone, and the doubt as to
vhether the production conld be stimulated sufficiently to be of
commervial value. The bottom gas show of 20,000 5.0,7, per day, from
a fissure at 2760°, ummmbeanmmmmta
mmmmmamwm.

The cost of converting K1 %o a gas well would be swmalls The work
could be undertaken with a Cardwell ocutfit and a Jack-knife derrick,
Well B1 is shubte~in with brine o surface. During October 1945 the
I.C. 1. undertook a brine productivity test of the dolomite from
3046* « 3125', the open hole having been plugged back to 3120', and a
stnngorsi"mmmmematM' Ammzm
was run to 1819', and brine was pumped st o rate of 18,000 gallens per
daye %mmmmﬁmmmmmmfmmmm
the casing for gas productien,

The main gas show in K1 was obtained fyom dolomite over the
interval 2820' -~ 2880', Natural ges was produced during a formation
test at a rate of 5,000 2.0.F, per day increasing to 73,000 5.C.F, per
day against an aversge beck pressure of 350 p.s.d. After s production
stimilation workover, the open {low potential should be at least ome
million £.0.F, per day.

Since 2e4 sump volumes of fluld were produced inte the drill pipe
during the formation test whichestablizhed the gas production rate of
73,000 £.0.¥, per day, there is mmuimw that some reservodr
fluld may have been produced. However, the examination of the drill
pipe fluid samples fadled to detect the production of formation water,
Hud losses to the linestone comuenced at a depth of circa 20802', It
is proposed that the casing be perforated over the interwal 2800' -
2830, with the lowest perforation 50' above the base of the limestone
at 2880', The production stimulation procedure would be to carry cut
a water frac to create a fissure, and to follow this up by acidisstion
mm\mmﬂmm‘ This was the technique employed
Goasaly y ab Km
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KIRKLEATHAM CORRELATION DIAGRAM

HTE: ag! RT.E. 76’ Ground level
elev. 46’
Depths Depths Depths Depths below
sub-sed below R.T. below R.T ground level.
K.2. K.1. K3
BR Cosing e 6% Casing— -
e , 20291 Interval Tested
e e Rl Nl Gas cu.ft/da
ANHYDRITE e 2056 ik
20694 Fr— 2066’ 75
[ j ; 15
I [ 2095 ;
UPPER I > 18 2120
LIMESTONE L 2103 i e
2100+ s , X
2141515 2143 MAIN SALT X R
ANHYDRITE X 3 2179’ . X
HIX ) , '
21811 2180 22314 X
s Nt : X
U 2182 e d B 9 221641 2217"
2206 X ? MAIN ANHYDRITE Completion depth.
2200+ | | l | 2160 X X Gas Show
X
MAIN
2
T a e SALT X%
LOWER ’ ? Water ?4500 g.pd. X
LIMESTONE
I [ X : X
: 23621
23004 l MAIN X X X Interval Tested
S ANHYDRITE || X X
23861 L1 2386 |
2393 KoM UPPER [ I No production
¥ LIMESTONE [
2400+ e 24794 |H— :
ey W % - 8 2495
X
X X ANHYDRITE < X
X ; ;
3 Tests no production fdb X ;
S %es } st T 1 288
2500- ANHYDRITE . l [ ]
WITH X l \ 72 Gas 200 cu.ft/day-
DOLOMITE X J l
STRINGERS I En:
2609 i ] [ I Skl
' X jose 9
2600+ X LOWER [
S e LIMESTONE J ]
X o
5 l
2700- s B
fissure 2760 — le— Gas 20000 cu.ft/day. [
X X {Subsequently lost.) [ T e £ B
279841 |
: A A Ale— Water 30000 g.p.d. fion i 5> Gas 73000 cu.ft/day.
28004 BRECCIAS e (with gas in solution) o880 [ .
AND A 4, e : H H -t~ 2885
LIMESTONES &0 DOLOMITE |[X X
= ] J AND B No production
2897 ANHYDRITE |[X X X|L|l_ 2954
. 42965
2900- 1 I
’ X x :
3000 [ T1|— | Reservoir water
3016 [ ? 43000 g.p.d.
CARBONIFEROUS ﬁ ﬂ (with gas in solution.)
, |
3000 DOLOMITE B
I 3118 Reservoir pressure 1460 p.si
; 31254 ﬁ' “_. 3121
3091 CONGLOMERATE [©, 0"
Abandonment MBg e
; Cement plug from 3091-2291. EGEND
31004 Thick mud 2291-50" : Final GAE . s
Cement from 50 to surface, captoNIFLBEEE depth i
B e R G 4 ]
L 3736 — 3120 WATER
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NORTH HASTERN GAS BOARD
Head Office Bridge Street Leeds 2,

RSE/4BS 17th Cctober, 1961,

C.H, Adcock, an.,
BP Exploration Company ILitd,,

hak:x’ing,

PQOQ' Box NO." F]
Southwell,
Notts.

Dear MNr, Adcock,

You may remember that the last tinme we met you sy gested it might
be helpful if I read through Falcon's Memoir on fhe "Geological Results
of Petroleum Exploration in Britain 1945 - 1957, I have done so and
found it exceedingly interesting, %

- The Hemoir contained a reference to two drillings called Kirkleatham
Nos, 1 and 2, near Middlesbrough, (one apparently drilled on behalf of
the I.C.I, and the other presumably for yourselves) and stated "Gas was
found in quantities somewhat below commercial level", Referring to the
Hskdale wells from which we are now drawing, the words were "Gas in
potentially commercial quantities",

As of course you know, our angle on potentially usable quantities
varies from the "oil man's" and I would be very pleased if you could tell
ne what information is awvailable with regard to the Kirkleatham drillings
in the way of possible gas yields, It would appear they go down to the
limestones from which we are drawing at Eskdales They apparently come
within the concession which was formerly I.C.I. and is now yours and
which is excluded from the Gas Council agreement,

I have had a word with my colleague, ¥y, Crowther of the Northern
Board, within whose territory the wells are situated and, dependent of
course upon what information you can give us, he may be interested in
their exploitation, and jointly we might be interested in further
consideration of the region lying between Fskdale and Kirkleatham,

Yours sincerely,

Re 8 * Léwards



FEA T8 26th Ootober, 1961,

m‘ a.ﬁ;‘ M’

Horth Fastern Gas Doard,
Bridge Jtreet,

leeds 2,

Denxr Dre EM‘

Thank you for your letter dated 17th October with regard to the
Eirideatham Nos, 1 and 2 boreholess It is confirmed that the gas
shows as found in the Permian Nsgnesien Limestone in both wells were
below the commercial lovel, e

ous, it may be pousible to ruise the productivity of
unecononie gas show to a commercial level by the spplication of

: tion stimulation methodzs Casing has been comented into the
main Magnesian Limestone in both boreholes, sc¢ that the wells could be
re-located and cleaned out, without having to be reeirilled, if the
sites are still available.

In well 1, the best gas show occurred in the Permian lower
Hagnesian Limestone, in a tested interval from 2820' - 2965', The gas
production attained a rate of 73 cubic feet per day sgeinst a back
pressure of 350 pes.di., with no firm evidence of reservoir water
production, During the four hours test the gas production rate
increased from a minimum of 4,500 cubic feet per day, so that it was
cancluded that the gas show was being continuously “de-mudded” during
the whole of the test, This evidence suggests that a substantial
increase in productivity may be obtainable, if the fissure which appears
to be partially plugged, can be clesned out, In consequence, the gas
show could be of potential commercial wvalue,

The 64" casing string would have to be perforated since it has
been cemented below the gas shows This would be followed by a
hydreulic fracturing operation to establish connection with the
natural fiasure system, and by acidisation to clean out the fiow
ahnme}.:. The true open flow potential of the well should then becose
manifest,




You will remember that we carried out a similar workover
pro remme at Dsidale, except that no casing perforation was
necessary, the wells having been open hole completions, A fourfold
inorease in productivity was obtainsd at Rakdale, 4 greater
improvesent is required at Xirileatham well 1 to obtain an exploitable
supply of natural gass In view of the plugging evidence, such a
substantial response to production stimulation could be expected,

in well 2, there were small gas shows in the nagne: linostone
over the interval 2179' - 2306', The sum of the initial production
mates over three tested intervals was 4,600 cubic feet per day, which
had declined to a total of 1,500 cuble Poet per day at the end of the
tesis, These results show that the reservoir connection was not
extensive encugh to maintain the gss production rates during the
formabion testus A% least a hundredfold imeresse in productivity
would be required to obtain exploitable gas rroduction, The chances
of attaining this degree of success are slim, =nd the workover
expendl ture could hardly be justified, : :

There is a second gas production horizon in well 2, the lost
circulation zone at 2760', The tested production rate was o maximm
of 20,000 cubie feet per day, Unfortunately the production was lost
completely when the horizon wes re~tested, indicating that the fiseure
bad been pluggeds Reservoir water was produced when the depth of the
well was 2820%, and the lost circulation zone cennot have been far
away from the gas/water level, /Any attenpt to bring the 2760' sone
back on production might result mostly in the production of reservoir
wabers

1t is evident that well 1 is the better prospsct for commercial
gas production, Well 1 is located approximately 44 miles due south of
well 2 end § mile southewest of Kirkleatham village, Well 2 is sited
on the Redear anticline, The Lower Magnesian Limestonse occurs about
300 feet higher structurally in well 2 as compared with well 1.

‘here is no information as to the size or type of gas reservoir
found by the drilling of well 1, No forecasts of gas reserves are
possible, If it is assumed that the reservoir characteristics are
siailar to Dakdale, then the volume of producible gas, with a 200 foet
gas column, might be approximately one millicm cubie feet per acre,

Yours sincerecly,

Gl Adcock



(Hot sent to Dr, Edwards)

fell n Jell 2
Rotary Table elevation 76! 33!
Casing. 113" cemented at 88* 134"
Casings 85" cemented at 1486* -
Casing, 63" well 1, 65" well 2, ceuented at 3000* 2393
Completion depth 3736* 3091
Cement plug 3736 - 3420" 3091' - 2299°
Thick mud 2291 - 50
Cement plug 50' = surface

Upper Magnesian Limestone 2404 - 24,79 2069% - 2144°
inhydrite series L7 =~ 254% 2444 - 2984
Lower Magnesian Limestone 25L4" = 3425% 2981' - 2396'

Fermian Conglomerate (anhydrite, breceia 325" « 3154 2396' - 2897¢
and lmst, in well 2)

Carboniferous to final depth 355! - 3736 2897 - 3091'
Lower HYag, Linestone = tested intervals 2820 - 2965' 2479' - 2306
‘nhydrite & dolomite - lost circulation zone - 2760"

Lower Mage Limestone - tested interval 3 - 291 -
inhydrite, breccia and lmst, - tested interval - 2787 - 2820°



20201 = 2965' 2984 = M21'(a)  ZA = 2760

Gomposition (lio]
Carbon Dioxide Cut Qelid Nil
Hitrogen 3035 3515 9475
¥ethane 8he55 6244 8243
£thane 946 240 (and heavier) 543
Propane 13 - - . 146
Butanes 101 - 0.6
Pentanes (and heavier) - - Ouhi5
100,0 10040 100,0

(a) gas sample separated from reservoir water production,

3050* 1448 96
3448 1460 85 7 2849 1212 96

. Not a particularly relisble pressure,.

dell 4 ~ Interval 2820 - 2965' ~ FProduction rate increased from 4,500
to 73,000 cubic feet gas per day, against
a back pressure of 350 pes.i., during a
# hours w.

dell 2 ~ Interval 2179' - 2386' - Sum of production rates over three tested
‘ intervals. Initial 4,600, Final 1,500
cubic feet per day.

Lost cireulation zone 2760' -~ /n initial rate of 20,000 cubic feet per
day in the first test wes lost in
subsequent tests,
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sgible gas reserves over 1,000 acres with a U0 leet

s column in the main Permian Magnesion Limostone at well 1.
Reservolr Area unit 1,000 acres
Gas column in rescrvolr unit 200 feet
iverage gas column ($rd of total) 130 feet
Foroasity of limestone assumed % .
vore volume gas filled for 130 feet gas column 205

(See pore size distribution graph attached to the
report on the Bskdsle Gas Prospects dated 29th May 1958)

Reservoir Fressure at o datum of 2800' sub=sea 1320 peseiege
(8ee reservoir pressure graph attached to Cleveland
Fills report by D. Comins dated 27th Feb., 1956, The
Kirkleatham pressures have been plotted on this
iph, and the pressure at 2800' subesea has been
obtained {rom the g

Reservoir Temperature at 2800' subesea 96°F
sbandonment Pressure 200 PeSelegle
Compressibility Factor z = at reservoir pressure 0486

Gas Volume Factor Bg

Bga = At sbandonment 14
Producible 85

Unit Recovery by volumetric expansion « 14,800 cubic feet per acre - foot,

12, Total Recovery by volumetric expansion - 1,500 million cubic feet,

13, Actual recovery at circa 50 of volumetric expansion say 1000 million cu.ft

(Per 1,000 acres & 130 feet average gas column)

(Fre-supposing a partial water drive and bypassing
of gas reserves

Sas Volume Fagtor Bg = 35435 B/ZT

where P = Reservolr Pressure = p.S.d.2.
4 = Compressibility Factor
T = Reservoly Temperature = © tanidne

Unit Reoovery = 43,560 x6x (1 = 5w) x (Bgi - iga) 5.C.F. per acre - foot,

 where © = porosity %
Sw = water saturation j
Bgl = Initial Gas Volume Factor
Bga = Final Gas Volume Factor

Cﬂmi .1M

CMA/BR
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BriTannic House,

TELEPHONE

Caniins TADD. Finseury Circus,

Lonpon, E._C. 2.
17th April, 1946.

Dear Strong,

In connection with the girkleatham problem, I
had occasion to refer to the gra f Kirkleathan

No.l and have found a number of points not recorded on
it which should have been.

(' The five-day pumping test of the Bunter, when the

well was at 2050! depth, is not recorded, nor the fact
" that thefree-water level was determined at 89' from the
surface, and there is no record of the water gravity;
also, two tests at 3429 and 3674 feet are not recorded.
The column of oil, gas, water, and coal seams is completely
blank, with the exception of the thin coals in the
Millstone Grit. The occurrence of gas is mentioned in
the "Remarks" column, but it should alsc be in the
"Special 0il and Gas" column. The oily limestone at
the base of the Permian is mentioned under "Details of
Formation", but were there not also some oil traces in
the Carboniferous?

The well logs are the most convenient way of
studying such a problem and they should be kept as full
and as accurate as possible. Will you please keep an
eye on this in future? ;

Yours sincerely,

PR Y
M. W. Strong, Esq., }fl

EAKRING.



PR
A
i

Mo wmed, %
iy &3

Fet L = 63’ bt brer 4 G 17 L oal~
877 Vi 4) cebo vwh,‘ :

2 {5 m Sl 35 ,ow N/, MM C%Jlt"‘uﬂ-a:( Uit /"‘"’“V
Pw“j’ .,7 ¢t s {}"a—vj P z\ Ao, ,&/,/L 2/ 204" [y [o—w F; T /"*»»,ub Y \
Lu—ﬂzf\ 4,‘» T '-h , v 0 zs : 2;9.)

PARER T R = - h«_) I ,_’: "_g ;
T IRl 3 S ut PRI

M'W‘“"ww.‘. é’:/

’72), - o SCiD




r((:l;r;lzlo.l.c.l./lﬂslxll |MPER|AL CHEM'CAL INDUSTR'ES LIMITED f//vb“

<

-
‘ 88, High Street, .
Tel.lio.  Stodcton 59056 Norton, Stock mn-on-T(s,
’ Co« Darhem,
Bef's £o6 / Hhid ‘
26th September, 1945
Mr. A, He Tal tt,

D' Arcy Explo ratlon Co. Ltd.,
P O.Box 1, Eskring,
Southwell, Notte.

Dear Mr. Taitt,

Daring a talk with Mr. Bremer yesterdey regarding our proposed tests of the
fluid from the porus streta in Kirklesthem Borehole lo. 1, he mentioned that you had
at Bekring a number of snall pumps wkich were easily fitt eq to the well head end
which were cgpable of delivering up to 12,000 gallons a day. be suggested that if
we could borrow one of these pumping sets with the necessary siction tubing from
D'Arcy, it would be far the simplest way of mnning a continuous procduction test for
say two to three weeks so that we could be absolutely sure as to the quality and also
get some idea of the quantity of this fluid. At the moment we have very little idea
of what the stending level of the fluid in the hole will be but it sppears as if it
may well be some 4uu/3JU ft. from surface. In this case we have availzble no air
1ift equipment which would enable us to instell an air 1ift.

P.TI().



%

Wihen you leave the Kirkleathem hole you will no doubt be removing the trensfomier
and &all the electwri cel equipment so that after your gear is dismantled we shall have
no supply of electric power there. I understeand, however, that you have these
pumping outfits equipped with a snell diesel engine end if you could loan us one of
these complete units it would save the time end expense necessary for us to arrenge
with Nesco for the provision of a power supply. We should, of course, pay all - °
trensport charges on this gear eand any reasonable hire charge which you care to fix.

I hesitate to ask for the loan of further equipment from you im view of all you
have done for us, but I hope you vwill be able to see your way to assist us in tms
matter as it will fanch simplify our work on this problem.

i

Yours sincerely, b et e BRI St e %

e



%®

Po stal ‘Acuress: P.0.Box,l

Diu ﬁo& Hli}ib’ ot ®
Idperial Chemival Inuuwum Li mLN,
8, High Btrest, o
Norton, _ o5 = S
Swmwn~un~Te“, Se ey Bl £ e

Co. Dusham. 20th Be, tagber, 1945,

Dear Birst,

Thank you for your ettsr of 26th Be tember.
With regacsc to the loan of a dee. well pumpy for the tsst
of brine in Kirkleatham No.l,Mr. Dich:ie 13 looking into the
question of a suitable pumy for this test sndyse dll
arrange to send up t Eirkleathan a complete pumping unit’
#ith timbers for a base anc we dll arraange Ior the immsciate
despateh of tubing and jumping rods so that they can be run
into the borehole before ¥e dismantle our dyllling equipmént.

As far as Spo«xer for the punping unit 13 concerned,
¥ have no ilmmediate wrk for the transfomer at ,resmnt ,
installed at Kirkleatham and sé could arronge t hire this
Imperial Chemical Industries Limited for the period of the
pumping test.  This woulc be a more satisfactory mxangwant,
‘1 think, than our su;plylng a dlessl sngine.

—_—~ With regard to the complation of Kitkieatham No.l

: borehole and our han,;ng. it over to you I have no - hac a letter
fmm the Bdnistry of Fuel anc Fo ser stating that they agreed
our programme but that th gy -zl sheo 10 have 8 co,.y of a Letler
‘fro*;x you stating that Messrs. Im,erial Chemica. Industries Lta.
7iltl, after the hadding over of the borshols, acca .t res.onsi-
biiity for ghat bu""“;\hd;ffﬁ ani for any effliuent from 1t. Wou.c
you therafore Let us have this assurance s0 that «¢ can iy
dth this remwest., ) :

\

Xours sincersiy,

b \ ?.T7T.0.



P.8.

I have loocked into the question of the supply of.
alectricity for %the pumping test and I find that
we have a montuly agreeament «ith the NES.Co. with
the proviso that they are given seven days notice
prior to the *nd of the month in which we wish to
terminate the agreement. Thus, since we are unable
to comply with this clause as far as this month 1s
goncerned we will be responsible tw the NES.Co.
ayhow until the end of October. I imagine that
the duration of the pumping test will be of the
order of one month and we can, towaras the end of
October, give notice % NES.Co. of our wish to
termminate the agreement. »

Dickie has looked intw the guestion of the pumping

‘unit and on his reckoning we caen let you have a

unit thédt is capable of Jumping at the rate of
12,000 gallons per day from a cepth of 1,800t and

this is the estimated cagecity of Kirkleatham No.l.

For this capeacity a 10 H.P. motor would be regquired

“bhat to e on the sale sice we are sending & 1% H.P.
motor.

o
e



ANGLO-IRANIAN OIL COMPANY LIMITED

RESEARCH  STATION

SUNBURY-ON-THAMES

MFMORANDUM No.595/45

File Ref: 1/6/1945

Job _No: 1558/02.

DETECTION OF POTASSIUM.

A recuest from Dr. G.M. Lees of 16/5/45, accompanied
by Abadan (Geological) Memo No.40008 8/3/45 and Geological
Laboratory Memo GL/I-8/439, solicits advice on the use of
the spot test reagent

6~-chloro-5-nitrotoluene~3-sulphonic acid (Sodium Salt)
for the detection of potassium.

The compound has the constituticnal foymulas-

CHz

el

NaS03x NO2
and is designated:

(a) 6-chloro-5-nitrotoluene-3-sulphonic acid {(Sodiunm
Salt) by B.D.H.

(v) Sodium 2~chloro-3-nitrotoluene-5-sulphonate by
Hopkins & "illiams.

58. of the reagent was obtained from Messrs. Hopkins

& "illiams, and the reagent tested on potassium solutions
of the following concentrations:

1/1000, 1/2000, 1/2500, 1/3000, 1/4000, 1/5000.
By chilling the mixed solutions to 5°C. for one

hour it was found that potassium could be readily detected
down to a concentration of 1/5000.

Page 1.



It was confirmed that ealcium does not interfere with
the Test, but that barium and ammonium do interfere.

The Geological Laboratory Memo. suggests the use of
B.D.iHl. Spot Test Outfits, but with the potassium reagent
only. As only simple apparatus, readily available in the
ordinary laboratory, is necessary for carrying out ths test
for votassium alone, there would appezr te be no point in
svoulying the comnlete Swot Test futfit unless tests
for other metals are required. '

If this is the ense, esch outfit costs approximately
£2. 13. 0d., olus an ad’itional 522. of the notassiun reagent
at £2, 10. 0d., bringing the total cost of seven such
outfits to abhout 213,

In their opublication "Qrgenie Rezgents for Metalen,
Yessrs. Hopkingand ™illiams recam-ond the use of Ne5E .
of the reagent per test, vhich vill recuire 1050g. of :
reagent at 1/- ner g. {252. 10. 0. for 2,160 tests vgzested.

It ic svggested, hovever, thot i¥ cualitative tests B Cpeam
only are required the scale of test can be reduced fo one
fifth vhen seven 50g. bottles vould provide enough reagent
for 3,500 tects at 2z total cost of £17. 10. 04d.

The burchase of such a large aquantity of the reagent at
one time is unlikely to effect a marked reduction in the
nrice.

Unless knovn to be available to the peovle concerned,
Seven covies each of the B.D.H., and the Hopkins & '1lliams
deserintions of the use of the petassium reagent, should
also be forwarded. Alternatively, if considered to be
Justified, seven conies of each of the books -

"The B.D.H. Book of Organic deagentsn, E -
"Organic Reagents for Metale® (Howkins & villiams)

at aporoximately 3/6d. ner cony could be sent.

20
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