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Geol/370/5136 ‘ 26th January, 1967.

DQE. Rooke, Esde, e
Director, Production & SBupplies Yivision,
The Gas Council,

Hyde Park liouse,

L=5 Grosvenor Place,

Lmdm, Sefiatle

Dear Sir,

In accordance with instructions received from our London
Office we are forwarding to you herewith one print of sach of the
following well logsse

Cousland No'as G1 to G5 inclusive.
Cousland No's 1 to 4 inclusive.

Tours faithfully,
for BP PETROLEUM DEVELOPMENT LID.,

C.M, Adcock
field P endent

ceCs Chief Geologist (Attn:- Mr. M,F., Ridd)
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The Gas Couneil,

Production and Supplies Division,
4=5 CGrosvenor Place,

LONDON, 8,W.l.

e attent] of lx &

Dear Ska,

PS/HB

24th January, 1967

We thank you for your letter dated 16th January, 1967,

asking for data on the Cousland boreholes,

As an interim measure, until copies of completion reports
for these wells have been prepared, we have asked Eakring to
meke copies of the well logs which they will forward to you in

the near future.

Yours faithfully,
for BP PETROLEUM DEVELOPMENT LIMITED

(Sgd.) P. E.

KENT

P.E. KENT
Chief Geclogist

¢.cse Mr., C.M. Adcock - Bakring =- For Action!

» e i b o e e
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Geol/ 370/5127 29th December, 1966,

The Gas Council,

Production and Supplies Division,
4~5 Grosvenor Place,

Landm’-, Belate

In reply to your letter of 22nd December, addressed to
Mre David Wilson, regarding the core samples from the Cousland
boreholes, only record pieces of cores, taken at 1 ft. intervals
from Cousland Ne's 5 and 6 are available at Bakring. A list of
the intervals from which these pieces of core were taken is enclosed,

No cores are available at Rakring frpm Cousland No's
19 29 5 and be A letter from our London Office to the Gas Council,
?’f’ m/m/z UK/602/1 of 12th May, 1966, refers to the cores from
o' s ®

& print of the geological log of Zllenthorpe Nogt is
enclosed for your retention.

csce Chief Geologist (Attns= Mre MoF. Ridd) o AL m 5(/ g).CnQH{/
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# V. C. ILLING & PARTNERS

CABLES: ILLINGMEY. LONDON = « | - ~

A e, g

V. C. ILLING. F.R.S.
G. D. HOBSON, PH.D,

C. 4. MAY, Pu.D, : 23/4 CROMWELL M@F 4 é \

TELEPHONE:
KNIGHTSBRIDGE 1251—3

= LONDON, S.wW.7

ot -July 1951.

® s
Ky gdesr Brunstrom, R

-
-

T am forwarding you herewith a copy of a Report on the cores of
Cousland ¥e. 6 2ealinz with the petrographic charscter of the corasy
and in particular the secondary minerals and their offecis on
poroaity and permeabxlitj. Taylor is to €arry out. a similar exagination
of the cores of Fa. 5 vhick you kindly ferwarded 1¢ me reeently.

As you will see from his ueecert*on of the cores of Fo. & thére~
was 2 very consideralle amount of slumping and cross-bedding in the '
formatiens, which is indicative of conditions of dsposition liable to
invalve rapid lateral variatiens in tic formations. The probiem at

Cousland is largely z juestion of the latersl conpimuity of the sandy Xl

fermetions over the .stricture and is affgctad by %he original and 3
sscondary 1atora1‘vazlﬁtlon* in $he porogity of the aanda, as well ab,;
the poesibility of siructural de-formatian, '

As you will see ’rom the Peport which I am also enclosing on

"Nyrther Drilling at Ceusland” ) I am assuning as a working hypothesis Gk

that the major prodler with saich we are concerned st ihe moment is the
dezree P continuity of pers ado*i-,v and porosity, and we are suggestlng

- g location classrito Couslind Nc., 1 which is hrosdly in sgresnent with -

puy verbal discussionss I Peve bad tg§ sveid the area of subsidence

assoodated with the limostons wining operations sni sm Proposing. ths géé

iocation nsar ithe uouth—eaat:*n correr of a rough sgusre o which at the
rressent tise the limestone workings of lessrs. Bein Bros. &ve Being =
limited. ¥y thought im that if Cous laﬁd No. 7 has sufficieng perosity -
eod permesbility, it cortainly ought to Tind all the exuds st 2 h;gher
level than in ao. 1, ‘and would leave roow for an additional lecatian -
further to the north if the orest of fthe strucfure furns out fo bs &

1ittls furt¥er morth’than ws hed previously thought te be the casa, =

Ag yo1 know, the Scottish Jas Board sro auxiocus to drill ¥No. 7

partly as & adurce of ges and ‘secqnﬁly as & potential regerveir for inpu.A:'*'

g£83. We are interested if and when the well is drilled to pet all the
informetion nscessary for the guidance of any future drlllan ag ahnagiy
a8 poesiblas, By -

LRy




copy of Progress Bep&rt‘ Yo, ? “1ihe Jidlm& arss. As m ﬁI’l :

the shallow Arilling combined witl'gamsa rey iaterprefstion of the

: logss is being exegedingly heipful. .The troad cutliaz of the fom

© the structure at tls top of $.e Keaper karl is nov clear, and our -

.o intemtion s to ostlins this niribZeastwarce to the gone where its 1o

S~ . ... e intersacted by the strong kwwv-to-m—mr‘th- f am‘ﬁ diick “Jue
S north af Qhﬁ.ppmg Eorter. e oy

wsesmng iownwards from §h3 top of m ..ies o it \m}, 'a Mzum
whith Ta obvicusly governed ‘:N‘*‘** cqn\r,i*sinna a"‘ élm;siﬂ;dh in z%g :
in poﬁ-i‘tias fm.. yhast ; ,:'.,_ : iz ,_; 3 = ;

T & very mmi to yo fox
. utilise TP's shallow &;Hﬁg aq.x‘!gmai f&i‘ th
- the surfaes mapping, thie ool is iving us all tie
demira for structural and eyretizriphlosd. mﬁ&ﬂim& ;%
I ap hoping thai.further cgst we can explor: W@h,
-tbe?rinsgnimwuﬁwvmoﬁcw M
‘.&nsure and _%ﬁ aaa&_ié Hot teo m_'i St Feeed

R.G,S. m'lmstrom, Esq., ..{\,- :
P.0 Box 1» e
‘Sov&hwou. S

"‘,Ms.
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PE166L 12th June, 1961,

Deay My, Johnson,

Thank you for your letter of the 8th instant, I was surprised
to learn that the firm of lining Consultants employed by the Scottish
Gas Board was not qualified to express an opinion on the extent of
the limestone sterilization necessary to safeguard both the mine

workings and the gas well,

Surely there must be other Mining Experts in the Edinburgh
district whom the Scottish Gas Board could consult? I feel that, to
mwawmumlmawmlapmmmnmsm
sterilization problem is the correct one,

With regard to the site for Cousland well 7, the decision taken
at our meeting in the Basil Street lotel was that Professor Illing and
¥re Brunstrom should jointly select and approve the location,
Frofessor Illing should therefore indicate the precise location on a
reference map, and I would concur if he recommended a site 700 feet to
the north east of Ho.i well,

Yours sincerely,

G Adoock

C. Jmﬁm’ Eﬁq”*
The Gas m@u.
fturdoch House,

1, Grosvenor I'lace,
London £.W.1.

UCe %r‘. Wells Wﬂtm’
Mre RuGoW, Brunstrom(
Hre £.5, Burt

CMA/BR
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THE GAS COUNCIL
Hlurdoch House, 1 Grosvenor Place

;m. Egtwﬂ“
8th June, 1961,

Deax lir, Adcock,

Cousland

Thank you for your letter of the 1st May relating to the limestone
compensation claim at Cousland and particularly referring to the appropriate
radius of the area of sterilisation around No,1 well, I passed on your
views to lir, Licketts of the Scottish Gas Doard and he has since replied
to me to say that it is doubtiul whether the firm of mining consultants
employed by his Board would be qualified to express san opinion on the
particular point at issue, Mr. Ricketts has asied ne, therefore, to
enquire of you whether you can mention o suitable firm to him,

While I am writing to you I will mention that your letier referred
to a provisional location for the suggested lio.7 well at a distance of
600 feet north east of Nos1 well, In a telephone discussion with
Professor Illing this morning he mentioned a distance of 700 feet and
sadd that the tentative site was beyond the boundary of proposed limestone
quarryings Perhaps when you reply to the first point in my letter you
will refer to this matter of distance or, better still, indicate the
precise location on a simple reference map,

Yours sincerely,

U« Johnson

Gl m@ck' Eﬂq.’

Sendor Fetroleum Production Ingineer,
BP Exploration Company Ltd.,

PO Box Koe1,

SOUTHYELL,

lotts.

BR
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Pr4616 1ot Hay, 1961

Dear Hy, Johnasom,

Yougland

Thank you for your letter dated 20th /pril. The cuestion of the
axtent of the limestone sterilization necessary to ssfeguard both the
mine workinge and the gas well at Cousland iz a wabtier which requirves
the services of o Mining Consultant for its assessment,

Dre Hay, I believe, is of my opiniom, that in view of the shallow
depth of the linesione workings, it should not be necessary for the
steriiization zone to extend beyond say o radius of 100 feet from the
well bore, lowever, since I am not conversent with mining practices,
I bave advised that you showld consult & lining Superts

You will have received from ir, Ricketts the site plan showing
Nunnery wuarry end Windmill plantation, also the wunderground plan
indicating the avea of the limestone workings. It iz of interest to
note that no mine workings are shown on the undergrownd plan (00 feet
to the northeeast of well {,which is the tentative site for well 7.

iihether the new well will be subject to, or fres from, limestone
compensation claims, should be ascertained from the Stair Zstates
after the location has been seleoted by Professor Illing in conjunciien
with ¥r, Brunstrom, and before any site work is undertaken,

Tours sincerely,

Colls Adeoock

Ce Jm; Bagey
The Gas Council,
Hurdoch House,
1,5 Grosvenor P‘&&ﬂe,
Landon, S.9.1,
cee HMr, W.M, Watson
Mr, R.G.W. Brunstrom L
Mrs A3y Burt

CHA/BR
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Dear Mre Adoock,” | , \
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THE GAS‘ COUNC!L :
MURDOCH HOUSE :' GROSVENOR PLACE
Loxw,,@sw;. : |
t semﬁlamz— s 3

: e $eth April, 1961.° '

141

*

-  xCousland ‘ e, v
During tho course of ﬂ&ametmq at the Basgil Street flotel on
22w1 Harch to conmsider tlre nros,@»;t of utilising the reserve of natural
cas and creeting a storagn for town gas you raisec an informal discussion -
on thescompensation clgim By “osar.u Stair Estates Ltd, far sterilization
of limestone in the region of ‘h:”l well. Two issues me raised, nazely,

whether the affected area shou} end to a radius of 150 ft, and whiether
the clsim should be cens i dered csh if tle Scottish Car Bo.rd decided to

. procaed yith the crillin; of an additienul well fca: itif{ad as No. 7 well.

? v
1 t'nink & wae left that véu sad Dr. May would discuss whether
ed zadins and ihet Prefesgecr [llin

would dook at the miaing f.;nqrams te doc do whether any future Arilling
cculc be so located as to minunw( limes.one compensation glaims.

In a Aifferent :mtex‘c“i}e Scotiish cas Board'hava asked for
sur views cn certein aspacts of ghe limostoas claim whieh is being

pressed and 1 thought that if you were.ncw of the opinién thst the

afiectad area needed to be modified Scottish Gas Basrd should be
sdvise’ Lo take thig into acccunte There wéds also the matter of
whether a proposed mew borehole, identifiable as No. 7 well, could
be so sited, in agreemeat with Profeesor Illing, as to aftéct
favourably any farther clsim that Vmifv‘xt be presented on thi.: ac.cmint.

I would he glad if you coulc let me have t e up to cate
position on these pointe. 3
: Yaurs sincerely,

p

/ Py T L -
"("“' Bt R L s v

Ca Ma Bdco«.x, .“5‘0., - = .
Zenior Petrolewa Frbduction Enq: neer,

B,P. Expleration Co, Ltd.,
P.C. Box No. 1, !
SOUTHWELL, ; :
Notts. : :

’8

R
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PE4583 11th spril 1964

TOS{ Riﬁka‘b‘bs, EQQ¢'

gineer,
The Scottish Gas Board,
26, Drumsheugh Gardens,
Bdinburgh 3.

Dear Mr, Ricketts,

Hony thanks for your letter dated 29th March enclosing two copies
each of the following drawingss=
(a) Site plen showing the Nunnery Quarry and Windmill Plantation,
with the location of the existing limestone workings to
13th Hay 1958,

(b) Underground plan of the limestone mine workings showing the area
which has been sterilised around Couslend well 4,

I have passed a copy of each drawing to Mr, Brumssrom, who will
discuss the location of well 7 with Professor Illing, It is of interest
to note that no mine workings are shown on the underground plan 600 feet
to the northweast of well 1, which iz the tentative site for well 7.

Thenk you also for the larch report for the Cousland gas production,

which I note averaged 155,000 cubic feet per day during the 25 days the
well was on production,

Yours sincerely,

C.M. sdoock

ccy Mr. R.G.,W. Brunstrom [/
Mr. A.So Burt

CHA/BR
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/ The Gas Council, ll:’) Qﬁ?
. Murdoch House, @@

1, Grosvenor Place, S.W.1.

3rd Mareh, 1961.

Dear lr. Adcock,

| —
Cousland
Regarding our proposed meeting here with Frofessor Illing
and Mr. Ricketts of the Scobtlish Gas Board to discuss Cousland gas
reserve, L have offered lMr. Ricketts the choice of the morning of
Friday, 17th March, or any time during Wednesday, 22nd March. Would
you care to keep these two dates in mind until I hear further from
My, Ricketbs. y s
I mentioned in my previous letter that Mr. Brunstrom would
be welcome if he wished to join us and I understand that Kr, Eicketis
has since suggested that he would like him te be present.
Tours sincerely,
Sgd. C. Johnson
(-

Cs Y, m@@k, an-,

Senior Petroleum Production Bngineer,
BsPe Exploration Cos,

P.Q. Beox ND- l’

SOUTHWELL,

Notts.

CeCe Mr. R.G. W, Brunstrom.—
Mr. We M, Watson,
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PE4558 10th M¥arch 1961

T8 Ricketts, Bsqe,
The Scottish Gas Board,
26, Drunsheugh Gaxdens,
Zdinburgh 3.

Dear lr, Ricketts,

Thank you for your letter of the Oth instant confirsing the meeting
with i, Johnsen at the Gas Counsil Office in London on 22nd HMarch,

I am sending you heresith two copies of a "Note for Hecord" which I
have prepared on the basis of our exploratory discussion at your Udinburgh
Cifice on 19%h January,

The objective has been to deterninei-

< Pirstly - How quickly well 1 can be depleted so that it can be used
for ccal gas storage,

GSecondly - How to deplete a new well, say well 7, without interfering
with the gas production/gas storage project for well 4.

Thirdly < The procedure to be adopted to be able to produce the stored
coal gas from well 1 Yo Glasgow, and natural gas from well 7
to Granton for reforning, using a common pipe line.

The attached diagram shows the indicated dovelopment sequer if you
agreec that these proposals are in accord with your future prograsme, may I
suggest that you send ene copy of the "lote for Record" to My, Jobnson for
his consideration before the meeting on 22nd Yarch,

You will note that by 1ot January 1967 stored cosl gas from well 1
should be delivered to Glasgows A total of 400 million cubic feet is to be
stored in the sunmer and delivered to Clasgow during the winter, By 1974
- both wells should be on coul gas storsge and production, the total quantity
A Ny of gas per cycle belng 800 million cubic feet,

Encl, Tours sincerely,

cc, lirs i.H, Lowson, Britannic House,
Mry WM, Wa'ﬁm, Ea.kring
Mre R.G.W. Brunstrom, Ba:ring .~
Mre A.S. Burt, BP House Goll SN0N0N

e 8 ST



(Based on an exploratory dlscussion bebwoen ive ¥.5. Ricketts and the
undersdgned at the Sdinburgh Office of the Scottish Gas Doard on 19¢h Jan,1961

mmpwmmmmww pipe line from the Lurgi coal
gasifioation at Yeatfield in ab a pipe line pressure of I50 peuds
Reforned lefinery gases from Granton mey not be sultable for underground

er 0y

s fersmm oo

rage period will be from 1st day to 1st September each year,
vest

of the year the sane pipe line =ill be required to toke the

The

Duping the
production to Graston for reforming until the reserveir has been purged of
natural gase Thereafter the pipe line will be used for comveying stored
conl gas to Glasgows e TN

Suppose that the pipe line to Granton and the Reforming plant arve in
cperation by 1et Jamuary 1963, To deplete the 1562' sand in well 1 quickly,

100 nilidon cuble fest of gas should be flowed to Husselburgh snnuallys
and,in 1963,en additional 200 million cublc feot should be flowed to Granten.

it 4s eatinated that the 1502° reseyvolr PURE
fgzv :y' g;g:ﬁ WWQ tﬁm&aﬁx@ mﬁm fut mey‘:uﬂfu? Hay

sdllion cubde feet of gas | ed on 18t lay 1967 to atore 400
ool waily of gas in well 1, and to commence gas storage into s




W?ummwhmmlwwwwmiﬂﬁyfmﬂﬁt
mewmmmmw ?m%mm}ﬂk&m
190 aillion cubic feets The stored gas will be deldvered during %he winter

months to Musselburgh anfl Cranton wotll the 1720 reservoly has been purged
of naturel gose

Deldverdes of low calurifie stored gas to Glasgow should comsence aboub
1&%%&& nwmwmmmmanmmmw
that 400 sdllion cuble feot of conl gas can be stored In each wells

wmm rmawmmmmewwWh
Mw&m mmuwﬁ wwmmmmummw

The attached disgren W m indicated developnant sequence
4 wnd 7 as eutlined by the forepcing proposalas

(b
(Q ,p/a/él



COUSLAND GAS PRODUCTION / GAS STORAGE PROJECT »

Diagram showing the indicated development sequence for Well No.!
& the proposals for Well No.7.

YEAR COUSLAND WELL | REMARKS
Million cubic feet
Musselburgh Granton
One Year One Year
1959 §52-6 2 Cumulative production to 31/12/59
L ey o il
1960 288 » Under firing of retorte from
November,

1964 68:6 - Reforming ges through coal charge

in retorts from April.

1962 100 -

1963 100 200 (a) bProduction before coal gas

gE injection on lst May 1964
1964 e 50(®) rotal production before gas
storage 600 million cubic feet,
COUSLAND WELL 7 REMARKS
Gas To Million cubic feet
Stored Granton Musselburgh Granton
120 days 120 days one Year 120 days

1964 300 150 100 *

1965 300 300¢(® 100 - (b) To Granteon in 240 days.

1966 300 150 100 1549

1967 5, % 30¢e) % (¢) Production before coal gas
injection on Ist May 1967,

Gas To Gas To To
Stored Glasgow Stored Musselburgh Granton
120 days 120 days 120 days 120 days 120 days
(d) (e) (d) (d) This is th bined

1967 400 400 P 190 30 150 c-p:ct:y o; ::: t:: 750p. s id
compressars.

f v

1968 | 400 400 196, 68N 10 e bersies Sl
gas can be delivered into

y the Glasgow pipe line,

1968 400 400 190 60 €0 150 (f) To Musselburgh in 240 days.

1970 400 400 190 30 -

Gas To Gas Te
Stored Glasgow Stored Glasgow
120 days 120 days 120 days 120 days.

1970 - - - 350(® (g) Production to sllow for a
nett withdrawal of 700

2 million cubic feet.

971 400“‘) 400 40 o™ 400 (h) A third compressor is
required to inject 800
million cubic feet into the
two wells in 120 days.

19722 400 400 400 400




Ae Hatural gae production fvom Couslend well 1 wntil
eoal gas injection A0 196h svsssnsssssssensrnersssnsstsnussebonss

B, Conl gas storsge foliowed by gas production from well 1 ssesesess

Ce Speculative natural gas peoduction from well 7 untdl
coal gas injection in Ma¥ 1967 ssesvscsesssrsncscnnssossvessavons

Dy Wﬁw%mawmmm'wmﬂmm

. ? T T L AR R R R 2 )
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wwammuwmbmmmm ‘
s 1+8, Bicketts and the undereigned =t the Mam af m
Scottiah Cus Board on 19th JM, 1964,

4o The production of natursl gos f3om Cousland well 1 to be contdnued
M%MM%M mmmuumwm

ey 19& w m AE R e

2o mummmmuwumwmmumm
1a% Januery 1963, It is scsused that 200 millicn cubic feet amngu
memmw@mmmw%%mmmwm
WWW&%WMWW&MWMMWM
peay £

3e am injection into well 1 will comeence on Yot Huy 196k ut a rate
miliion cubic feet per day, mmmwmmw«m
af the 750 pesele compressors which the Scotbtish Gas Board proposes
wmmmm&,




1964
1962
1963

(a)
()
(e)

(&)

()

M

m

66,640 - 68,6 150 5%
100 - 100 250 L30
100 200'®) 300 550 220
-0 g 50 600 180

wm w W mm aﬁ Led orangs b Rl ane i
2%pd Hovember 1930,

Feeding natural gas up through the coal chaxge in the retordes to
reform the gos schefuled b0 counence Apyil Wéu

Heforaing plant at Grenton assumed to be 4n operation on
1“3%1%&&&&%%@?@%%%#
200 willion cuble feet Cousland gas snnually,

The natursl gas py thon from Cousland well 1 would cease in
the Spring of 1 Coul gas injection would comsence on
1at Hay 1904e

From 4ot Jonuary 196k the gas supply for Husselburgh will be dvawn
ww-l7¢

#illion cuble feot,




2

, The saxdious quantity of gas which Grenton cen scoept for

has been assessed at 300 sillilon cubie mammwm

MMWWM,mewh%WWM
pur day. lence the quantily of gas which mey be fnjected into the

wm mmmgmmwmmmmsm milldon cuble

siburgh «411 not be able to eccept any ges fros Cousland woll 1,
mmwmw»mmmmmwmxnu
proposed new well for the dralosge of the 1720 sand,

Wm«%t%*mmmmmwmw&mm
1966, xmammmwm@mmiwmm
Srenton linge will be vequired to duplete well 7 during tids

‘Wa 1 2 fasber rate than is poseible by producing 1% anly %o

Prom 1ot January 0 18t day 1967 well 4 s.awmmwmnm
100 pesede Glasgow pipe line ab a yate of Joi millien cuble 'gr
m.mmemmmmwmm Sinoe this is also
Granton pipe line, the production fyoa well 7 will be delivered to
WWWM &t the end of the Spring A
mmmm wumwm@mmw‘
mfm%ﬁw%%ma%?mmmg

pressure fros o sinimes of 100 pesede to a mandmum wmum

The cyele of storing 400 aillion cubde feot during the Summer and
producsing 4t to Gl Siees at the beginndng of the m yeax o
be contlomed indefin ;Wﬁ The W froa 1ot Seplesber to
3ot Decasber is yeouived for delivering gas from well T Yo Granton
MMW bl the 1782" sand has been purged of natural gas
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wu M SR - , 32
S Snjestiin u’,“"‘w ﬂm ,,;m ) W m wamm;m it m e Wi asire
-y R }:3 S ot , z cuivalent to  injection  afier gtomge
—— ,3"’ "‘“,?.’3"»  injec injection mte jresswe 5 fV gas o -
P 8 Fes . Y asbg .. beo+57
1964 600 245 300 300 180 160 360 400 00
1965 600 25 300 300 180 150 360 0 &0
1966 600 25 300 300 150 160 360 K0 00
1967% 0 3k 400 300 100 2 o 40 700
1968 70 3o o 300 100 2 e 400 700
Mmuummm g
(1) Wmmmwmmﬂuumwmmmm
| The BJE.D.P, for a given production rate has been rved from groph 3 - scoompanying the report MM#WWQ
w MuMMhithﬂiﬂlmm. - g
(3) The wellhead pressure for the nett gas withdrawsl ha: been read frea the wellhaad preszures plotted against
graph showing flowing
(&) By 1967 1% has been assunell that the 1582 send will have been

purged
will be delivered direct to Glasgow without having to go to Grantem for

H41ldon cubic feet,

of natural gas, mmmumm the gas
reforings




1964
1565

1965
1966

1966
1967

1967
1968

i

feom

300 -
L50 120
300 -
450 120
300 -
0 120
300 -
300 120

It is assuned that after the third storage

120 150 L50 230
- 150 600 180
120 150 450 290
- 150 600 180
19 Glasgow
- - - m
- WG 700 100
- W00 700 100

These cycles to be repeated mmually

Hirgt storage cycle

ihird storege cycle

Gas fros well 7 to Grenton
Frdn, rate 3.4 ¥ £4° day
lourth storage cycle

Gas from well 7 to Grenton

cyole the gas can be delivered to Glasgow without reforuing at Granton,

From 1966 onwards well 1 will be shut in each Year fyom 1st eptesber fo it December, so that gas can be delivered

from well 7 to Granton in onder to deplete the new reservedr suffi

for gas storage.

y qudckly so that 4% can be used ultimately
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say be drilled to the 2094 sund for its appradsal,

located within 100 « 200 yards of well 1 in a no r directicn,

E _“mﬁmwaﬁmﬁﬁmuwwﬂmﬁﬁmm*m

mmmmmwmﬁmmmm@«wmmw

wmm&wum“mwﬂmzwmxm‘m
well 4,

SLEINY 4

2 muwwmwwrmmuzw ;
1ot January 1964, at a rate of 400 million cublc
18t Geptesber t0 31st Decesber 156 tdons

rating o saxiaum oapacity of 5.0 aillion cubie fest per
daye mminsommmmmmhmmam@ at
well 1. Mmmwﬁywmﬁwmwmmsﬁimwu



(a)

(®)

(e)

(&)

pes on 18t Septesber 1966, wWell 1 will be

ihis flowing pericd connan
shut-in so that the gas from well 7 van be flowed to Cranton for
reforuing. /‘verage production yate 1.5 million cubic feet per day.

Natural gas from well 7 could cease by 1st May 1967, and the 120 days

Ho natural gas cen be supplied $o Uranton from Jemvary to April
me&awmmmmmwmmm
well 1 into the trunk pipe line to Clasgow,

MMWMWMWMMmMWW@
well 4, and assuse that sleilar seserves will be proved in the new
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b 3 8 Peb a b a+De5 © beee5e
1967 450 146 190 290 2w 70 360 $10 500
1768 500 146 190 30 250 o Sl 30 180
1969 520 146 190 3% a0 © 3% w 160
1R 540 146 150 350 220 © 0 360 W50
wn'® w0 Soh 400 %0 100 2770 4o 400 700
1972 00 Seli W0 30 400 2% 400 400 700

Letess
(1) tellhead have been based ou the perforssnce of well 41, and have been read from the graph showing the pressures plotted

against cumalative production,

(2) The 5,8,D.P, for a given production rate has also been based on well 1, and has been resd from gragh J sccompanying the Cousland
report dated 18t Jamuary 1957,

(3) The wellhead pressure for the nett gas withdrawsl has also been based on well 4, and has been resd from the graph showing the
pressures plotted ageinst cusulative production,

(&) By 1971 it has been ascumed that the 1720' sand will have been purged of natuml gas, llence, during the withdrawal perded, the
gns will be delivered direct to Glasgow without having %o go to Gmanton for reforsing.

¥ uillion cublic feot,
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wmmwmwwmwwmmwm
MW&%?%W mwmmmm

whenber to JMst Docember, The guentity of gas supplied
Hugselburgh ovor the 240 W mrm fyom st Jeptember to
?wm@mm e ‘-ateewmmm
memew&mmw mmmaw
&st&yﬁm‘mﬂlhm@tﬁfmn&l!&aw Pipe
line during this pericd for delivery o Clasgow.

fLESanne

it 4o supposed that the 1720' sand will be purped of naburwl gas
WMsW@mm.; mwmmmmm
ay to Septenber 1570, From 1t Deptenber $o et Degesber 1970
wmuswmm&mmwmmwmmm&wmmm
249 sillion cubie feet por day, or 350 miliion cublec fest dn 120
daye, the wellhead pressure belng reduced to clrea 100 pesddage

wmsm%ﬁw&?aﬁamﬂ m

m &g $h ";*"fa‘:ru\-.:
cublo fesh per dayy or MO ailiden cublo fest from 15t ey 30
1ot Deptecber,

From 1574 wells 4 and 7 will be svailable for the storage of

800 millicn cubic feet gas in the suaver secason and the production

mmmgmwwmawwmmw
BEAe



1967
1568

1968
1969

1569
1970
we
wn
19
1572

e
1972

2%
190 L0
120 150 0 -4 2
T : i »
W0 1 ' .
150 30 150 450 :
- 120
- “w - - 30 0 520
1
430
250
120 150 x 180 : =
m | ; - - -, Q ” g
540 1 | | t -
350 To0 100 )
” ) ‘ Gas fyom well 1
- ° ad to Glasgow
- - - A !‘um
n &00 700 100 5’:’/«-.;
“ . | frem well 1
. g o e:w
. ” “ 700 100
120 {0 ’ ot
300 - ’
700 - -
“heese cycies to be repested annua.ly
Glasgow without reforusing at Ceanton,

shutedn ww‘ﬁmqngmummmutmmummm
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FE1539 23rd February 1961

T.2. Ricketis; Esg.,
Chief Engineer,

The Scottish Gas Board,
26, Drumsheugh Gardens,

Edinburgh, 3.

Dear lir. Ricketis,

latural Gag = Cousland

Thank you for your letters dated 13th, 14th, and 16th Pebruary. I
confirm thut lir, Brunstrom and myself will be pleased to be present at
the forthconing meeting with me‘amr Illing to discuss the programme
for Cousland, _

Thank you also for the information on the weight of the explosive
charge used in the limestone workings near well 1. I have passed this
information on to our London Office for their consideration,

Prom your January report on Cousland gas production I note that the

offtake averaged 143,000 cubic feet per day during the month, Will you
be cracking natural gas in the retorts in the near future?

Yours sincerely,
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BP Housk,
y (— Roremaker STREET,
NationaL 1200 LONDON, Ecz
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 FEL276 18th Februaxy 1956

?;&W"W m

mwmmmmm,

%35 .
L *®

mmmwmmmmﬁ&mumw in
AL RO M‘m m i u"i gAY w' m s -‘~"':’-‘”"~' w ﬁf’» ﬁm
% m s W Pami,.g.

ousiland vepord, dated let Jamuary 1957, 1% was shown that,
m;;mmmmmmmwmmmww, there was no
W (sec Teble on page 9)s

The closed-~in pressure mmﬁmmﬁhﬁmw%w%m
Deedege (poge?)s There has been in conseque pre

B8 petiyd, during the cuwryent production M r‘
mmmmmwmé,m,mmm It will be
nobed that the current pressure decline rate is eppivecimetely Ia.'ﬁ Debals
per million cubie feet of gos

I%m%hmwmwmmms wmmm
wmmuawﬁwwmmwmw
m OGRS mm m’%*

Wmmﬁm&mmmmmﬁm&mama.&m&tm
the Bewnot deadwelsht tester, In my letter dated Jlst Cotober 1357
oot ,a,ﬁ..mwmmammm mum&m
the sum of the smallest welghte must 282 up t© 5 Deiels,; and the second
ﬂp.&&mthmwwm

was pleased to leam that you have overcome the gns hydrnte problem
wmauﬁ the ges indet zdpe to the contvol room with an Bleotrothermal
Amsoured Heating cord, which you have legged to conserve the heat, and to
ensure its tronsfer to the gos strean,

Yours sincerely,



Memorandum vy G Ly e

From CHIFF GEQLOGIST , To RESTDENT GEOLOGIST, FEAKRING.

Our Ref. PRO/20 Your Ref. Date  22nd June, 1955.

Subject TECHNICAL NOTE ON COUSLAND

Thank you for your memorandum GEOL/A65/145 of 2nd June,
1955, enclosing Mr. Brunstrom's Technical Note GL-RGWB5-UK-SCOTLAND-

10.5.55.

This thoughtful assembly of present geological evidence is a
valuable contribution which will be of great assistance in planning
future work in the area.

We agree with Mr. Brunstrom's conclusions and note that these
have your support. The Cousland area will come up for consideration
again in due course; for the present it suffices that Geologiecal
Division can offer two more justifiable locations for gas test wells.

MCM
e.C. Mr.P.T.Cox.
Mr.R.K. Dickie.
BB O

MrE.K.Steele.



Copy
R.B, EAKRING, CHIEF CGEOLOGIST.
From GEOL/AG65/1L5 To 2nd June, 1955.

Our Rel. pigiircal, noYousRefoust, AD Date

Subjegt somplisnce with a directive from Chief Geologist

Mr, Brunstrom has re-examined the evidence from past drilling

at Cousland with a view t0o evaluating the prospects of further
work in the area. The result# of MNr,Brunstrom's work is set

out in Technical Note GL-RGWB5-UK-SCOTLAND-10,5.55 entitled

The Prospects of Finding lMore Gas In The Cousland Area. This
report is being forwarded to Production Records for distribution
in London Office,

We have little to add to Mr.Brunstrom's findings and
recommendation. The main conclusions of the report are: (1) that
the present known accumulation near Cousland village 1s probably
at least twice the previous estimate; the increase being derived
by drawing the structure contour map on the 1582' sand. the
producing sand. and not on the No,l limestone, The isopachyte
evidence used for the 1582 sand contour is very reaeonable and
makes a better approach to the problem than do estimetes based
on the structure on the No,l Limestone.

(2) The Carberry Hill-Falside culmination offers good prospects
of o gas accumulation equal in size to the increased estimate
of 258 Cousland culmination.

e have as a result of this re-appraisal a prospect of

offering to the Gas Council a strong possibility of reserves
some four times greater than those quoted in previous reports.

H, R. WARMAN

RW/RLB



Memorandum

From MANAGER, GEOLOGICAL DIVISION To SENIOR GEOLOGIST U.K.

Our Ref. PR0O/20.  Your Ref. Date 8th March, 1955.

Subject GAS COUNCIL EXPLORATION PROJECT
COUSLAND AREA SCOTLAND.

Ref. Production Dept. Memo. PRO/60 of 9th
November to D.E.C. (copied to Manager Eakring), paras.4
and 5, we have been informed by D.E.C. that the Gas Council's
reaction to our completion report on Cousland No.5 (U.K.195)
is to suggest that we should put up firm proposals for the
next step.

The geological note by Dr.W.D.V.Jones in the
U.K.195 report makes no mention of the gas possibilities
of the Carberry Hill or Chalkyside crest maximum, although
Mr.Cox has referred to a possible culmination on the north
in para.3 of the above Memo.

A full consideration of the next step requires
that we give some thought to the amount of gas which could
be stored in the other two unexplored crest maxima. With-
out having gone into the matter in detail, it seems that
there may be a geological case for drilling Carberry Hill
before deciding on the possible work programme for the
Cousland crest maximum.

Will you please arrange for this question to be
examined on its geological merits and let us have views.

e.e: Nr. Pt Cox
¥r.F.R.Malden

RJ.
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mmuu@erummmmmm«mmwu
discussed with particular reference to the {582'-4632* sand in well
1. The notural gas in place appears to be about 1000 million cubic
feet: this is a small reserveir, which could not be used for
storing large quantities of gas,

The gas/water level in the 1582'-1632' sand is placed at 1110'
subesea; and the bottom of the sand occurs at a depth of 1067' sub-
sea, or 43" above gas/water level, This should make it possible to
mtmmuuthighm%Mmtm,amummw
with additional gas, without producing an undue amount of water coning,

Dr, Jones estimates that the mean diameter of the ares of gas-
bearing sandstones is approximately 2,500 feet, This is equivalent
to 113 acres, The average sand thickness is put at 50°, ing on
15% perosity and 407 interstial water, the quantities of gas which
would be stored for given Weﬁm&mﬂmmkﬂww
caleulated, memmammmpmwmmewngm,
which also shows the eg iing wellhead pressures,

Juppose for instance, that 200 million cubic feet of gas have
been injected into the sand; then the graph shows that the reserveir
pressure may be expected to rise from the initial value of 663 p,s.i.a.
to 776 p.s.i.a, This is of course a maximm pressure rise, which
agsumes no downward displacement of the gas/water level, Frem this
it follows that the cuentity of gas which can be stored for a given
pressure rise will be substantially incressed if the water level is
lowered by the pas injection,

From geological considerations the elosure in the middle Couslend
dome appears to be rather more than 100': and the reservoir msy be
nearly completely filled with gas to the”spillepoint®, If this is
true; there would not be very much scope for further lowering of the
gas water level by gas injection, ;

The pressure to which the storsge gas has to be compregsed to
foree it into the Couslend dome depends on the rate at which it is
required to store the gas, and the cuantity of gas to be atored
before off-take begins, In the original formation test of the
1562'-1632" sand, a production rate of 3 million cubie fect gas
per day was obtained with & bottom hole differential pressure of
;};gmmm tely 600 9%2,5.. To at:aizxm m rate m;u gas input, it

: necessary to compress the s e gas to approxime
1200 p.s.i. before injection, « It would require a field test to
determine the true gas input rates for a range of injection pressures,

It is not considered that there would be any danger of bringing
about formation fracturing at this pressure, 4n injectien pressure
of 1200 p.s.i, is equivalent to a boittom hole pressure of 1250 p.s.i.,
and corresponds to & presswre gradient of 0,77 Pe8,i, per foot depth,
The pressure of the overburden is approximately 1 p.s.i, per foot
depth; and it has been found at Bakring that a pressure equivalent
to 30% above the overburden pressure is required to start formation
fracturing, At Cousland, the equivalent bottom hole pressure would
be 2300 p.s.i. to bring sbout formation fracturing. It is thought
that apdijection pressure of 1600 p.s.i, would be quite practicable,

FRES S ITRT R §LE




It would be advisable to overate the Cousland ges storage project,
aty, or above, the present reservoir pressure, This is to assist the
conservation of the gas, some of which would otherwise become trapped
in ﬁw reservoir as a result of water encroachment, if the mmir
Wmhmwmbmiumtuhw.

The supporting figures for this assessment are based on the
injection of natural gas into the reservoir., This is of course
mainly Methane, The assessment will be affected to the extent that
compressibility factors and gas demsities of the storege ges differ
from natural gas, These are of course only minor points, The main
factors which may extend the scepe or limit the usefulness of the
Cousland gas dome for ges storage depend so much on reservoir volume
mﬁms that it would only be possible to obtain more accurats
data from a practical field test,



V=afh(1~58w)

m?ummxspmampiﬁbymnmefm
a = areal extent of reserveir not invaded ' ,
huW&gwwﬁﬁMm&mMmm&rm«M
T = porosity for "ah" volume
3w = average interstitial water content for "ah® fraction
of poresity

Base on £ = 15%
8w = LOZ

?&m?-&hx@ﬂﬁxﬂgéamwm

1 %mplmwmafmwmmcm
2} Gas filled reservoir space 3920 cubic feet per agre~fout
(3 Mmtarmmiriﬁm

where S = Gas saturation - cubic feet at BT P,
T = Reservoir Temperature - 530° »4
: : = Paul.a,

663 1.58 1003 0,920 L8 - -

700 1.58 1.07 0.5 5 3 67
8o 1,58 1423 0.900 59 1 24

900 158 1,38 0,892 67 19 422
1000 1458 _— 0,880 75 27 600
1100 1.58 1469 0.871 84 36 800
1200 1.58 1484 - 0.862 93 45 1000



s g
ol

. = 0,00514 2
X 530 .

2'; x 10,73

where ¥ = Average molecular weight of ges
R = Gas Constant
T = Reservoir Temperature
Z = Compressibility factor

0,920 2426 0.0157

0.5 2440 0.0167 27.2 673
0,500 2,79 040198 3.6 768
0.892 3617 040220 3640 : 86k
0,880 3,57 0.0248 40,5 960
0,87 3.97 0,0276 45,0 1055

1200 0.862 k38 0,030 49,6 1150
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Cousland Gas Hegerves were estimated at some 500 million cubie
feet alter completing a flowing production test from well ¢ in 1939,
The value of these reserves at £200 per million ecubie feet is £100,000,

Whilat the well was closed in during the following edight years,
the wollhead pressure bullt up very slowly, the final pressure decline
h@m 9&" pr&’iio E¥: ] mﬁm@ with w.ﬁ yga.ig at the end of the 1939
production test. There is thus a small, though good, local reserveir,

with restricted comection over a wider area by poor permeability
conditions.,

On the smaller pressure decline, and assuming no water drive,
the gas reserves would be about 2,500 million cubic feet, However,
%aﬁmof%mrw&rm%&mbwwﬁﬁmlamlmum,
it is thought that the econcmie production from well 1 would not
be more than the 500 million cublc feet of the origlmal estimate,

To assist the appraisal of the Cousland Area gas contents of
hypothetical reservolrs, wvarying from 1008' to 4000" dismeter, have
been caleulated; basing on average sand porosity 157, and water
saturation 4O¥ of the pore space, The results have been plotted on
the attachod greph, -

It will be seen that if the average send thickness is 100¢ s
the reservolir area reguired to contain 500 millicn cublc feet gos
regervas is represented by a cirele 1200' in dismeter, IPf the
reserves are 2500 million cubie feet, the the equivalent reservoir
area cirele is 2700" 4n diameter, Similarly, reservolr areas for
other sand thicknesses can be read from the graph,

A note for record is attached giving the supporting data
for these figures,

(L8>
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1582 » 1630
‘ 1720 - 1735°
Top of cement in 83" casing 17500
2y
(&) 0,5 b I o AR v o SOOI e . .
% e} » P
where P = Zegervoir fressure » p.s.i.a,
' i’uﬁumeir%'wm‘&mum? - 530°R
% = Compressibility fagtor = 0,920
B = Volume of reservoir space containing 1 cu.ft. gas
(b) Sais= P
% <
-
where § = Gas Saturation or cuble feet gas at [,T.7,
in 1 e bio foot resmveir spuce
{e) Vol, gne originally in place = V, 8,
where V, = Inditial Reservoir Space
8y = Initial Gas Saturation
() ¢=v, (8, - 8)
where C = Cumulative gas produced
S = Cas saturation af'ter producing € cubiec feet
(ﬁ) Hence V; £ ¢
5“‘" 3
(11)
A 8 P 8 |
By B ) _ 5 o= ¥
' e ~GBeIT

ém Ngga 1%2 L G;Igi” - &;}.2 P;ﬁgﬁmau
Fence R,0, @ 1740° 673%1 DeSedaa,

21298 » Gl » %é PeBal.a,
. iﬂQ @ 170" - 631 oD PeBelaa,

& B,y = %"??% a 48,7
L E 13‘ | *
3 = 391 45 & é&ﬁ.ﬂ
‘3}.?%

Gag production during test 30,224 million cubic fest

& Vol cs,:a% 5395 & 1043 x 105 ado fest

& Gas Reserves = 10,45 x w x 48,7

= m X jg§ cubie feot




- P o

9h7  Cul.P. recoversd $o 63641 peBed.n,
Hence R, @ 1740° 66340 pemsien,

3 = 66 B w.‘
t?.?g
& : &
Henoe V = 30224 x 10 = 504 x 107 cuble feet
&%ﬁw o

& Gas Neserves uﬁﬂ.& x 195 x 48,7
® chdl ® 10 cubic fost

(i) V=afth (1 - §w)
where V = ressrveir spsec ceoupiedly gas - Cuble feet
a = arsal oxbent of reservoir not lovaded by water - souare i,
h = avera e pay thickness underlying reservoir area - feet

f = average porosity for "ah" volume
§w = average interstial water content for “"ah" fraction of poroaity

base on £ = 157
ﬁwuhﬂ;&

MVﬂﬂfixngﬁx@mé = ﬂpggﬁh

Hence for h = 20 V= 1.8a
heS50' Veibba
ho= 400" Ve 9,00
31!150'V==13¢5a
hae20' Ve 18,00

Hase on circular reservoir areas hﬁﬂmg the fbllmi:gg mtmm

CEA
i“wﬁ ) = B ,
1000 G 7854 1481 3ehB 706 10.6 theld
2000 Sa142 5e67 1heth 28,3 524y 5645
3000 7.06 127 51478 63,5 9543 1272
Loug 12,55 22.6 S6sh  112,8 169 4lp 225,08

Basing on & gas saturation of 48,1 cubie feet at N,7.7. per cuble
foot of reserveir space, determined from the C,1.°. reco on 4th
June 1947, the following gas reserves are aamulam'-

70 i70 350 460 680
276 68C 1560 2040 2720
610 1530 3060 L580 6100

1080 2710 54,20 84 $0840




Gas Reserves — Millions of Cubic I-e{l'

4000

Basis: Average Porosity =~ 15% COUSLAND
Averace Water Saturation 407% : e
Gas Safurafion 48 fI¥/freservoir space | Gas Reserves estimafed for Reservoirs of 1000~4000 diamefer
Vi
/!
#
]
74
Za
= l— ==2 =t :
1000 2000 3000 4000 5000
Diameler of Reservoir —feef
A.l.O.C. 1. [FIG. J




Note on Cousland Area 3
by Ot PR K. v

Reserves Despite the limitation of the effective area of the
gas~-field by the failuré of sands, southwards there may be an
area = X & pile with good sands above gas-water level, The
sands are thickening northwards at a surprisingly rapid rate,
and there is no reason to suppose that the process stops
suddenly at No. 1. An average sand total thickness of 50 feet

may therefore be regarded as conservative,

Assuming 10 f't, porosity, with pore space 50% occupied
by gas, 50% of which is recoverable (again conservative
estimates) Mr., Adcock calculates a reserve figure of 400 M,
cu.ft, The size of this reserve figure suggests that we are
still justified in continuing exylo;ation of the Cousland dome,

irrespective of its importance in providing a lead for

exploration of parallel structures.
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RESEARCH LABORATORIES,
STONE, GREENHITHE , KENT.

TELEPHONE:! GREENHITHE 244.

OUR REF. EB/RS. YOUR REF. PE{/FE{.

2lst May, 195l

D'Arcy Exploration Coe Iitd,,
Eakring,

= P.0. Box 1,

Southwell,
Nottss

Dear Sirs,

Cousland Area, Edinburghshire, Scotland,.

I thank you for your letter dated the 20th instant regarding
borehole data obtained by us in the Cousland Area in possession of
the Geological Survey.

We have no objection to your inspecting these records and I
have written to the Survey to this effect,

Yours faithfully,

L

/ /‘,‘/14) A /2{7 A“\

Director of Researchs
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phofie

C. G, W. Robinson, Esq., :
Associated Portland Cement Manufacturers,
Research Laboratories,

Stone
reenhith,

&
Kent

Dear 8ir,

As you are probably aware, this Company (a wholly
owned subsidiary of the Angi,é-»!mian 01l Com ) is under-
taking a search for natural ‘gas in U,K, on behalf of the
Gas Council, In the course¢ of this the potentialities of
the Cousland anticline are/ being further explored by deep
drilling, and it has bec necessary to investigete the
detailed structure of the northern end of the limestone
inlier immediately east dnd southeast of Cousland village.
We understand however from the Geological Survey that your
Company has drilled a series of diamond core holes of 150~
200 feet in this area, and wonder whether we might be
permitted to see thies information for the sake of its
structurel implications. Possibly the most convenient way
© would be for our geologist in Edinburgh (Mr, ¥,.C.R, Hartin)
to consult the Geological Survey records, if you would
give permission for this.

Any information whieh you can supply on these
lines would be most welcome, and would of course be kept
strictly confidential.

Yours faithfully,

For D'ARCY EXPLORATION COMPANY, LTD.
Ry
e
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Copy
BANAGER, Sl
From Gﬁmﬁ!ﬁﬁn{a pI ﬁﬁiﬁﬁ, To DaEeCa F LONDOX.
~ Our Ref. PRO/20. Your Retf. Date 1llth May, 1954.
| c Q0 USL AXND.

Subject

It is estimated by Eakring. Petroleun Engineering and
Geological Staff that the assembly of date required in order
to set out the case for further work at Cousland will take
st least a month. As when the case has been set out 1t still
has to be studied by Head Office, I think you should allow
sbout two months before we will be in & position to discuss
the next phase of exploration in the Cousland area with the
Gag Council,

(sgd) N. L. FALCOY

7

c.c, t0: Dr.P.E.Eent e
Hr.P.T.Cox
E¥r,.7,.H. B, Malden

RJ.



C.5.48.
Copy doa
" CHIEF GEOLOGIST,
From DR. P.E, KENT. . ATTN, MR, RIGHARDSON)
Our Ref. Your Ref. 27th april 1953.

Date
s“bie‘}&g LY STAGES OF THE U.K, GAS INVESTICATION

The implementation of the Gas Council's request for test
drilling is limited in the early stages by the state of back-
ground information.

In YORKSHIRE the two structures already well defined are
%SKDALE and ROBIN HOODS BAY of which the first is now being
tested, the second held by 1.0.I. Other promising arcas in
D.E.C., licences are known from gravity and structural evidence
but need definition by seismic and possibly other means. Unless
it is decided to locate on the evidence of, say, @ major gravity
high, or to re-test the Clevelend Hills structure, we shall not
pe ready to recommend drilling for some months. The preferred
procedure would be to do a peflection survey of both the Permian
prospects and of CLEVELAND HILLS before locating.

In SUSSEX the ASHDOWH structure was jinvestigated by
A.H, Taltt and choice of a drilling location would not be
difficult. As it is nearly 20 years since Taitt's work 1t would
however be useful to have a brief re-examination carried out.
The §HALFORD structure has not been examined in detail, and we
should not wish to consider a location ubtil some fieldwork has
been carried out.

We can offer meanwhile drilling locations in SCOTLAND
end in NOTTINGHAUSHIRE where no further preliminary geological
or other work is required - at COUSLAND and at WIDMERPOOL
respectively.

cousland (sce map attached)

Couslend No. 1, now plugged, is a gas well, and the
structure is well defined. Our suggestion would be to drill a
further well (No. 5) at a point near gouthfield, 1200-1300 ft.
aswW of No. 1 (& location here was chosen but never drilled),
and to follow this by re-opening No, 1 well (ré-perforating the
casing if necessar ). Re-use of No. 1 would supply & second
certain producer with sconomy in cssing supply and the two wells
together should permit commwercial production. '



At the same time two shallow structure holes (each
300 feet) should be darilled, 1000 feet due east of No. 1 and
No. 5 respectively. These will permit more accurate assessment
of the extent of the field, of which the uncontrolled east
flank may be more gentle (and more extensive) than is at
present assumed, and will facilitate choice of & further desep
production hole,

Widmerpool (gee map attached)

Work has been proceeding intermittently for some time

on the location of wells for additional tests at Widmerpool,
and either one or two locations can be recommended., PFurther
testing would provide an opportunity for determining the
potentialities not only of the known gas sand (gt 4350 feet)
but also of the clean ¥illstone Grit sands from 1950-2700 feet.
Suggested locations are A, approximately 1500 feet bearing
2109 from No. 1 (a location satisfactory for both reflection
end refraction culminations) and B. 3100 feet bearing 2609 from

« 1 (on the western end of the reflection high). The first
is the more reliable structurally, the second would give the
maximum amount of general geological and production information.
It might also be structurally higher on Grit horizons. A total
depth of 4,500 feet should be adequate in either case,

fit

J

PEK/HG
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Esottieh Cile Led.,
Hiddleton H211,
%ﬂm&i,

wﬁ 3"3 ¥m&ma »

i7th Hareh, 1949,

bear Eire,

fe thank you for your letier of 1hth Hayeh, whieh is very
mummﬂmw and we comment in detell below,

g sgree your ealeulations thet the sals price &t the

m &t & rate m:mmmt ta thﬂ of coal en & Thermsl
8, woerke out s% 2,0%4 g@@ Thers s* the present oriece

@f m&. iﬁs aata that !m lkeith Transport end Storsge

red to pey & surcherre on thiz towards
atr&ﬂ# mg m .t 1 sutley by us. There cen of pourse, he
ne guestion of resevering our fotsl wfyiml wtw o
ﬁma. in this aree in the paet , in decussions with
‘Hp, Patiineon andé with Yesers, &mwﬁ iem and th of
Disuribution Uepsriment, it hae beon sevesdt

(e} Thet e groes priee of 34. per Thers will be soventsble
to ue, Un this we shall have %o pay 10% voyslty o
ﬁ.ﬁh Sovernment, redusing the net raturn to R.74.

per Thers, The gross figure of Y. cospeprss with

G.54., . per Therm oherged the Fuseelbursh Gae

Company acespdiag to the 19&9 “Gae Journmal® ‘Mﬁm&&ry;

{w) ma a% » provisien syainet any substantiel ohanges

ﬁ%'&t TEE



»& s-*"/

in the price of sesl and lsbour ia the futurse, s
elsuse should be included in the sgreoment by whish
this h};:“ ﬂm::r of 34, per ’irem n:'xmﬁ““
annusl rets on & peroentege basie te mny ohsnge
in the “m priee of gas ex Musselbureh Uas
voEpenRy; ne adjustaent being mede however, unless
@ price of the latter is altersd by 108 or more

gm the pressnt flgure quotsd sbove, i.8. 9.54, per

(e} It 1e left entirely to your Giserstion in the sourss
of negotistions, as to whether 1t would bs desirable
:g mxﬁ:&z aﬁymgam gaﬁm& w; a;m&ng m%oﬁ o
peroentage sdjustments price for say substantd
divergences from the present estimated revulresents
of 250,000 e.ft./dsy. The present view is that
it sight ve lnpdviseble te vomplisete the imitisl

\

Hgt ey

agrecsent uniuly, but Shat sons wey should perhaps
be left open for ineressing the price ef the gne if,
at the end of o yesr'e operatisa 1t wers found thet
the sunual rete of offtabe had been substantislly
lsee than estimsted.vesulresents,

) “ ke «' B v I MR Sl .{m{? A

%o eoafirs that we shall be peescnsicle for calleeting
sasples as end when reguired, but would sention that thers
is no volnt in Steking another sezcle at the presest time, se
this would merely be o plain repetitlon of the last test,
which wae very serefully csrried out, The ealarifis velue
of the gee mey very in the futurs owiny te the faet thafle

{a) There are 2 sends expossd In this well and the
ealorifle velus will very alightly with the propeviien
belng drgvn from esah sand,

(b) There 12 5 possibiiity that, se the resepvely DPRESUre
in the fleld is reduved by productisns, the gan By
become richer, for the sand 1s partis saturated
with oil. ¥We would perheps therefars, not take
sny further ssmples wntil the well hed been on
Wﬂ&.m for sey 6 wonths, unless the Dslkeith

rensport and Storsge Compeny sheuld 4lsputs our
prasent flgure se & result of chssrvetions snde by
Shes on sasples sollected st the recelving end.

m. ‘&hﬁtiﬁ



% sre slessed thet 1% would sppesr that o guestican
arises of contingent seet of converilng the kilns beck %o

“gesl 1n the event of gee rusning out. Ye do not wisk to

%Q af Uee to Loos’

S

became iavoelved in any vespensibility feor the teshanlcue Tor

the originsl conversion of the present kllns from sosl %Yo

ges but, from the Jdeseription of the kilus given on pese 2

of your lelter, cur Enginsering Deparitsent supgest that it

alght be a8 well to meke supre that the Dolkalth Treaspomt
“%orege Company have Tully satlisfled thesselver thu

it 1e posslible %o convert them frow coal to gse firing In

the firet olace, withost strooturel aliteratichs.

On this solnt and sleo on the guestion of MLM% :
wnma of the gae, we seres that sn sporosch by the Yalkelith
Treneport and Storsse Tompany to the Kialetry of Muel end
Power sould be mede. Altersatively, I.0.10. might be shle

to advige them, s& we belleve thet they bave had very eagmb&a

sxperiencs of lise kiln burnleg and 1% i wwﬁhi&, although
we have no Asforsstion om the point, that I.7.1. may heve
useld ooke oven zsu, snould any of their kilns be adjacent

te¢ 8 sourve of 6u oly.

Yeu will pe doubt, be letiimg we know vhen the Joottish
Gee Board eonfirs Palkeith Usslight Compeny'e ascurance

that §% 15 not thelr inteatiom to svell Sheseelves of thelr
stetutory right %o purchese our ged.

The sstimate of £1,170 seews very resscnsble. Ve take
it that thie ineludes wrapolng. ¥e agree thet the exioting
#" water line could be used os & pralisinery mesns of
me gns for purpsoges of preliaminsry teste with the
Bilne, sublest to 1t being ir goold sonditlion. It wes hovever,
1aid Yefore She ver snd, slthough ve have no rosord, 1% wee
prosumably not W&ﬁ @ 1t msey be dangercusly corroled,
Ye would sugpest therefore, thal belors sonsidering uwelng 1%
for {e;s, 1t ghould be submitied o s weter oressurs best of
sey 100 %o 200 lba. ser sa, ineoh. Mway indesd be nrsctiesble
to cestinge using this water line {even unwrauped), eo leng
a2 1t resaine in good condition, but thile polint mii Enve
to he locked inte Turther. The position ie, thet we shell
porsnently reculirele

{s) an ssergency scures of & supoly of weter im lurge
ausntities, ar esn be delliversd Shrough the present

aontd. ..



4."*

an

wnter line, ta k111 the well elther ln &n ener enoy of
in order to ensble sny work to be sarrisd out, such e

gaizs&g %sb;ig or plugring of 7 the comperatively valsportant
ower sand, should 1% eventually zo T water.

(B} & continuoue very sssld ¥%§§1? of srke up water for &
gas Tired kaélar :@5:? w£1§nu& g v
he permsaent proedustilon scheze 28 & & y of h
prevent hydrate trauble % the well aezgﬁgiaﬂk. The
smpunt of water pesuirsd would hewever, be trivizl snd
sould proebebly be met by colleetiing r&im water o &
Csmell loosl tenk.

. Gheuld She praeent water line be used for purposes af
the prelimlnary supply of gee for testisg sul the eperstlion
of the kilns ve sonslder, toersfore, that 11 would be praleat
to srrsnge side connevtilons with Lselating velves, sc thet
it avuld #t1ll be ueed for weter in emsrgensy. Yor the pernsnent
soheme sur present view iz that 1% would be preferabls to
leave the mater line for water and ta ley o nevw §&g line
srpenislly &5 the probability le that the water lise v@ui&
not etand up to gad production Tor very lose witheut leskave.

ST s 3 TR mge BT i
E W T SRS TR TR Lt &

e woulsd sention that fovr the srellsinery kiln tests
we propess to inatall ﬁxmg&wﬁryggianﬁ with the minlsum of
sgulpsent, lsaving ordering of the Tinel plent 411 later,
¥g poafirs that we will be respensible for seppiylog workiasg
drawinge of say plent vecuired snd olscing indente and o
forth, but we shall be very :lad to sgeent your offer made
in converssiion yesterdey, to tebe advantare of your loasl
vorkshep fseilities should his be desirable.

¥e sonfire our arppupssent during our seeting with My,
trighton, that whllet the heads of the sprsssent will bDe
nexotlated h{ you 8% your sntire dlesretion, the dreft flamsl
apresment will be seni 1o us for serutiny and legsl prapevation,

 Youre falthfslly, |
Por U'ipey Explorsticn Coupeny, limited.

(Sgd) D. COMINS

Enons Gopy of FRU/1IIT of 2.2.%9 (fer iaforsstios anly)
’ @ LOJERE of F.048 with DU/E5% ar 2.2.4G
Batse Ar. Poatbinzen
#p. Heovillliss
ignager, iakring
Hp, Uiekie

be required ib conneetion with
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SCOTTISH OIL LTD.,
MIDDLETON HALL,
UPHALL

BROXBURN
WESTLOTHIAN,

14th March, 1949.
Your ref. DC/863
Messrs. Anglo Iranian Oil Co., Ltd.,
Britanniec House,

Finsbury Circue,
Londeon, E.C.2.

F 7 cention of Mr. D. Coming

Dezr Sirs,

GAS AT COUBSLAND

With reference to your letter of 9th February re Gee at Coueland,
we have aporoeched the Dalkeith Tranevort & Storage Company and find
thet they sre using 4/6 tone of coal per day at the present time.

They anticipate going as high s2e &/10 tons per day to resch their

. maximum output. It would appear thaet they are dqulite willing to pay

for gae at & rate equivalent to that of coel on a thermel baseis with
a surcharpe to offeet any capltal outlay by us. The method of
epplying the gee to the kiln would be such as to involve no structural
elterations, so that the “uestion of cost of converting back to coal
in the event of gss running out herdly arises.

The Dalkeith Ges Light Company have been asked to give ue an
acsurance that they do not wish to buy the ges from Couslend 011 Bore
and, while they have not yet had a reply from the Scottish Gas Board,
they assure us that it 1is not their intentlion to avall themselves of
the offer of purchasing natural ges.

An estimate for laying a 2" M.S8, pipe from the Pore to the Kiln
gite of the Dalkeilth Trancsport & Storage Company hee been made out,
frem which we find that the work will cost £1,130.

Regarding ges delivery pressure, Dalkeilth Transvort & Storage
Company are not sufficlently experienced in use of fuels of this
nature to have any knowledge of the pressure reduired - indeed , it
would sppeer neceesery that they consult some suthority on fuel for
the best method of application to their somewhat uniaue process.

An spproach to the Minietry of Fuel & Pover would seem to suggest
iteelf.

The type of Kiln used by Dalkeith Transport & Storage Compeny
congiste of a high eylindriesl brick structure, &'0" dia. epnrox.
and 42'0" long. The limestone 1s fed in the top and after a layer of
18" approx. has been laid on, coal is fed in, then another layer of
limestone and so on. Combustion sprarently takes place in the top
10' of the kiln. :

An up-to-date test of the calorific value of the gas would
necessitate draving off a sample; this would either have to be done
by a competent member of your staff or et leacst under the
gupervieion of such s percon.

con‘d.o....uo



If you decide to go on with thie scheme, might we suggect that

the existing water pipe, which 1s temporarily out of commission,
and passes nesr to the Lime Kilns, be wused as a preliminary means

of supplying the ges to enable a teet to be carried out.
Alternatively, 1f there 1eg no likelihood of this pilpe being required

for water, we would suggest that it be now turned to thie use.
We would be glaed to hear from you on those latter polnts.
Yours faithfully,

ROBERT CRICHTOR,



Agsume C.V. of coal = 11,000 B.Th.U/1b.

L]

¢« « 1 ton of vesl = 11,000 x 2240 = 24,640,000 B.Th.U,

Cost of Cosel at say £2.10/- per ton

. . Coet of 1,000 B.Th.U., = 2.5 x gio = .0243 a.
25,

« « Cost of Gag/Therm = 2,143 4,

Taking daily consumpt. of coal at 9 tone/day
B.Th.U's/day = 24,640,000 x 9

= 221,760,000 B.Th.U.

Coet of 9 tons of Cosl = £22,10.04.

D - - o D o W oy S ey

Agsume C.V. (lower) for gas = 880 B.Th.U./cub.ft.
Taking daily consumpt. of gas = 250,000 cub.ft.
Totel heat/dey = 250,000 x &80 B.Th.U,

= 220,000,000 B.Th.U.

Daily Cost for gae at 2.43d./therm

100,000

= £22. 5., 6d.
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Scottish Oils Ltd.,
Middleton Hall,
Uphall,

Broxburn,

West Lothian.

Your ref. DC/&63
Messre. Ahglo Iranian 011 Co., Ltd.,
Britannic House,

Finebury Circus,
London, E,.C.2,

For the attention of Mr. D. Comins

17th February, 1949.

Deer Sirs,

GAS AT COUSLARD

%We have to acknowledge recelot of yours of 9th February
regarding gas at Cousland ss & source of fuel for the Dalkeith
Transport & Storare Compsany.

As a preliminary we are aporoaching the ahove Compeny
regarding thelr views about gas charges, also whether their fur-
naces will be essily adaptable to use of ges and whether they
will be essily reverted to coal if the occasion should arise.

Ve have aleo approached the Dalkeith Gas Light Company for
& formel aseurance that they do not desire to purchase this
gas. '

Having obtained this information, we will nroceed to estimate
& coet for laying the pipe and adaspting the kilne to sult the gas,
and slso to fix gas charges that will be suitable to both narties.

Yours faithfully,
( Sgd) J.}é . CAL:)}; EI.JL 3

GENERAL MANAGER,



Le/863

Sentiish 04l Ltd.,
xmagtm a1l
&m&x&u&u,

Yoey lothisn,

Gtk February, 1949

enr Bire,

Yo thank you for your letter of 19th Janusry regarding
the poeribllity of supplying gae te the Dslkelith Transsort
end “tersge Compeny'e kilne at Couwslsad. This should, we
think Be an soonomie sronosition, at & oride for the gas :
atiraotive %o both parties, in vievw of the somparatively short
g:ym line involved snd the order of ssenituls af gae retuirss

eatizate the latter ot sbout 200,000 to 250,000 guble fe
dependent on the Cslorifie value of the sosl st present belap
uged snd the relative thermsl efficieney of RS B cospared with
cosl in kiln operation on whioh we have ne inforastien.

Ag the Fleld 18 in your operating ares - sod you are in
Teet alresdy supplying the wetohmen - it egnurs to us thst it
would be sost getisfactory, if you sre #illing, far Seottish
Cile to handle this business and sssus g & eatlisleotary
outecme to negotiations, to be ressonsible for leying the gﬁy&
line uaﬁ_agaraﬁ&a§ the well when on production. Lt would
aeosstery for ur to goecperste in the deslgn snd installation
of wellbead plant snd in the 1aitial comuinsioning of the well
and Tor aur Petroleusm Englneers to vislt ths well spsasionslly
toe sbeerve pressure or ather datse Lesring on denletion or re
estisetlion of gas vreserves, (8o far se the well i¢ ennosrned
it i siready eonditlon to produse,the sdditlonsl wellhesd
plent regulred belng mersly provision for weter #epare- | -
tion' - a6 aa ineursnce 28 at present thers iz ne free water in
the gns produced -§ pressurs reduetion, with srrangesests fop

LT LE PR,
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preventing Torsstion of hydrates snd matering, )

ir therefors you sre sgreesble %o Shis sropossl, we would
sugest that in the firet instanse you should ek the Dalkeith
Tremgport and Storeps Lospeny te sake thelr own sstimsls of
gnt resuivepsnte snd of the pries ot whish 1% would be stirsetive
to them., Thers would be su sdventape im fixing the price ot
so mush per thers ar thir wvould sutemstleslly take oare af sny
sospible chengss in the (slorifis velue of our gas in the
future. The Uslorifie velue of the gee deliversd eould be
oheeked say every & smenths., The snalyeie of She gee when last
tasted in Juns 1357 wadle :

Beb2Y

Yow will note thet the Calopific velue is sbout twies thet of
Gonl Ops.

it would aleo be prefersble te seree on & sliding sesle
of versentsge a’lustzents in orice for any substantlsl divergencee
frop thely estimated reculresents,for sur outgsinge would be
the esans whatever the throughput. Sueh sdjustmonts could also
be sede 4t six sonthly intervale.

. The srice whioh would be satirsetive te thes would preswsably
be somewbere between the loeal market price ser thers of cesl
gee end the sost of oosl deliversd on site alse worked oul

per therm. An lmportsnt sensideratlon howvever, $¢ be borne in

gt 8aenss
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wmind is thet we ere not in 2 positicn to glve any gusraniee s
regarde continuity of supply. To sneoursge the desl 1t will
therefors probably be desirsblel-

{e) To mecent a2 prise not far‘ahaés the corl eguivelent.

(v} 7o give an undertsiing to pay the cost of converting
the gilac baek to cesl should this prove nscescary within
eay © years. ' :

To put ue in 2 betier position to assess the cost of putiing
the well on produstion and the probesble value of the zas to the
sonsusers ve should be obliged, A you are sgressble 1f you couldie

1. ﬁﬁ!:;{ the chespest route for the pipe line snd aseess
ite cost owing for nutiﬁg&gaaﬁ in built up srese if
unevoldekle., V¥e estisate thet & 2" line would meet the
eass, wrepped and buried to 2' &%,

B Agoertainte

{s) Delivery pressure recuired at the kilne.
Appuming sey % maximum - probebly mors like
¥ « we enleulste that the inlet pressure st
well eite would be only sheout 30/ at most for

s threughput of say 280,000 eu.rt/dsy.
: wvellhsad flowing
pressure svellable at this rete of onreduation,

Thie comparee with sbout 6006

{b) The probable Usalorifie value (net) snd arobable
g;a@ky;r ton delivered of the sesl used st
e kilneg.

{e) The sype of Eilns and the sost of cenverting
to gae firlng snd of converting back to eos
firing AT 8t 21l epprecliebls,

¥ou will sporeclate thet befors concluding eny negotistions
1t will be necesesry to obltein formel confirmetion from the loesd
gae "undertaker®,in thie cnee presunsbly the Dalkeith Use Cempeny,
that they do net wieh te purchese our g=f s ve sre under statutory
obligetion to give them firet refusel. Ve understand verbally
thet they sre not interested.

¥e are much obliged to you for having breught thie grqg@t&i
to our notlce snd pending hesring further from you, are looking

M*&éqta;ic



inte the squestion of delivery dmtee for wellhead plant.

Yours faithfully,
For D'Arey Yzolerstion Uompony, Limited.

(sgd) D. COMINS

Copy %to1
Hy, Pattineon
By, Hape¥illlisws
Ha r, Lskring
¥y, Dickie

B /BLB



COPY

From: Mr. R.E. Adlington To: Mr. J.F. Waters

: Pields/Geologicel Div.
Our ref: PRO/137
" Date: ond February, 1949

Subject: BURNING OF GAS IN LIME KILNS

Referring to your telephonic enquiry yesterdasy on the sbove
subject, we have been in touch by telephone with our friends
The Callow Rock Lime Co., Ltd., of Cheddar, Somerset, and their
Works Manager, Mr. Travis, has expressed the following general
ovifion.

He says that i1t is impossible to give & general statement
es to the poseibility of changing over from coal to gss firing
and vice versa on lime kilns which vary enormously in design
over the country.

Broadly speszking, kilns can be divided into two classes:
1) Those in which the solid fuel is mixed with the lime end,
2) Those in which the fuel Is burned 'in & separsate compartment.'

In general, the typee of kilns in (1) above are impossible
to convert from cosl to gas firing, but in the cese of kilns
deseribed under (2) above, these can probably be converted to
gee firing but the conversion denends upon the space avallable
for flame length. Although Mr. Trevie did not himself mention
1%, it occurse to us that kilns of type (2) eould probsbly be
converted beck to coel firing with little or no alteration.

You will appreciate therefore that in the ebsence of
deteiled particulars of the kilns which you have in mind, 1t 1e
not possible to express a definite opinion. Mr. Travie hes,
however, kindly expressed willingness to advise ue on thie
problem if he can have access to drawings of the particular
kilns.

If you will pases us the drawlngs, we will initlate the
‘investigation for you.



MEMORANDUMNM

From MR. D. COMING. To MR, J. M. PATTINSON.
Our Ref. DC/858 Date 2nd Februsry, 1949.
Subject COUSLAND GAS PRODUCTION

Reference Scottish Cils letter of 19th January.
This is far the most interesting proposition yet considered.
The pipe line would be less than a mile and it is estimated :
that the amount of gas required to replace the coal consumption
at the kilns of 8 tons/day would be about 240,000 e¢.ft./day
which 1; a reasonable maximum operating production rate for
the well.

As a preliminary estimate additional capital
expenditure required, including provision of the pipeline, would
be sbout £3,000 and operating cost, exclusive of depreciation,
about £1,500 a year, as compared with £500 a year at present
for watchmen.

_ Writing off all capital expenditure over 3 years, by
when on present estimates the ges reserves would be exhausted,
the cost or producing the gas at this rate would be well covered
at 1/~ per 1000 c.ft. It is estimated however that the gas
should be worth at least 2/~ per 1000 c.ft. to the consumers.

It is therefore recommended that a basis for negotiation would
be a price between 1/~ and 2/-, possibly on a sliding scale.
Royalty would be payable on our gross receipts at I believe 107,

At an average price of say 1/6d. the estimated profit
on producing 300 million cubic feet over 3% years would be
between £10,000 and £15,000. Unless therefore reserves prove
to be much greater than present estimates - as is indeed possible =~
such a profit would be modest compared with past expenditure
of sbout £83,000 on proving and maintaining the area. In view
however of the impossibility of giving consumers any guarantee
as regards continuity of supply we should perhaps encourage the
proposed deal by underteking to pay the cost of converting the
kilns back to coal firing should this prove necessary within

say 5 years.

A "note for record" is attached roughly supporting
figures arrived at in this memorandum and it is suggested that
in order to permit these to be assessed more closely Scottish Oils
should be asked;:~

(a) If they sre willing to survey the cheapest route
for the pipe line and to assess its cost allowing
for making good in built up aress, if unavoidable.
2" pipe wrapped and buried to say 2' 6",

(b) To ascertain delivery pressure required at the kilns.
Assuming s 5?:, the inlet pressure at well site
would be only about 30# (gauge) for 240,000
c.ft./day throughput which compares with asbout 600ZZ
wellhead flowing pressure at thie rate of production.

(e) To advise us as to the probable Calorific value

(nett) and probable cost per ton delivered of the
coal used at the kilns.

8d/~ D. COMINE.

c.C. Manager, Eakring.
ir. Dickie.
DC/FEK .



Note for Record : DC/859

1. Amount of ges required
(a) on 8 tons/cosl/day basis end on equivalent BTU Basis

Gas 900 BTU/nett/c.ft. approx. (for 1582 - 1630 sand)
Coal say 12000 BTU/nett/lb.

Conl BTU's/day = 8 x 2240 x 12000 = 2,15 x 108.

... C.Tt. 3&8/(18.38 LT ’08 B 2)4-0’000 Oofto/day\
4 .9%10° _

Regerves say 300 m.c.ft. (conservative estimate)

= 300 = 3% years
otgﬂiﬁés

Qgg% Cost 8 tons/day and say £2.10.0/ton
delivered = £20 day.

Eguivalent value of Gas = 20 x Od = 1/8d. /1000 c.ft.

but there would also be a saving in the hendling costs
of coal (and possibly & higher thermol efficiency using
gas) so that up to say 2/~/1000 c.ft. might be an
acceptable price. ot The Dalkeith Gas Co, charges
2/- to 2/h4d. per 1 ‘¢.ft. for gas of only about half
the Celorific value of the Cousland Natural Gas.

Cost of Production
1. Capital
(a) Well Head Plant

Pipe work around well snd valves.

Choke assembly.

HP separstor 600%Z,

Choke assembly.

Reducing valve from 600%&¢ to ?504%. '

H.P., Displacement Gas Meter 20,000 c.ft./hr. at 508

Preliminary estimate subject to detailed
estimates say £1000,

(b) Pipe Line :

Length as crow flies 5100 ft; following roads
L,100 £t. For delivery preccure say ;ﬁ# inlet
pressure 30&%f gauge for 250,000 c.ft./day
through 2" lines.

Cost wrapped and buried (assuming not much
making good necessary in built up areas) approx.
£2000 mile based on Dalkeith Gas Co. estimates
supplied R.K. Dickie in August 1948.

= Approx. £1 '5000

Total Capital = £2,500 say £3,000 allowing for
supervision and unforeseen.



2.

Writing off £3000 Capital in 3 years in case

Reserves are exhsusted by then = £1000 pe.a.
3. QOperating

3 men at say £5 week each = £800 p.2.

Office expenses snd telephone = say £200

Supervision and Overheads = say £500

£1500 £1500 pe.se.
Total Cost p.a. £2500

w:g g 22! per g'QQO g.Fto

‘ d
= £2500 x 240 74/1000 c.ft,

365(days)x240 (thousands c.ft.) + Royalty.

This figure does not include Deprecistion on Cost of Drilling
and Testing the well or on casing, tubing and present flow head,

Conclusion

: A it will cost no less to produce smaller guantities
than estimated, a round figure of 1/~ per 1000 e¢.ft. for cost
of production is considered reasonable and it is recommended
that a basie for negotiation would be a price between 1/- and
2/- possibly on a sliding scale. In view of the impossibility
of giving a guarantee as regards continuity of supply we
should perhaps undertake to repay the cost of connecting the
kilns back to coal should thig prove necessary within 5 years.

at an average price of say 1/64./1000 c.ft,
Gross Receipts 300,000 x 1/6 = £22500

Less Royalty at 107 2250
Nett Receipts £20250
apita £3000
Operating 3z
years at £1500 3750
6750 6750
it msse

or say £10,000 to £15,000 which compares with past expenditure



on proving the gas in this area of Ké;

-l -

1 Well
2 "
"
1

Maintenance

Total say

£36,000
23,500
11,900
6,300
5,000

£83,000

AT CORATS,

Current expenditure on watchmen for No. 41 well is £500 p.a.

¢c.¢. Manager, Eakring.
Mr. Di@klﬁ
Mr. C. d. Johnson

DC/FEK

8d/-

D. COMINS.



MIDLOTHIAN COUNTY COUNCIL

TELEPHONE No. 32526 J'VVV'D/i*‘I'uS

J. W. DEIGHTON

COUNTY ROAD SURVEYOR %Q/ s adi %/ngén %og,

our
Nour

Bef. 7.04 E%g;;f .
Ref. DEC/307/PL

D' Arcy Exploration Co.Ltd., - .
PO, Beox 1, f
Southwell, 0 |
Notts. Q¥
o o
>
Dear Sirs, ol

Proposed Gas ripe Line

With reference to your letter of 24th ult. regarding the
proposal to lay a pipe line from the gas well near Cousland Village
to the outskirts of Dalkeith, I do not consider the County Council
will raise any objections to the proposed route, provided the pipe
is placed in the grass verge of the roads concerned.

I would like to point out that the portion of the road
between the Curling Pond to! near Ancrum Cottage is within the
Burgh of Dalkeith, and the County Council have no jurisdiction
over these roads. If you agree to go ahead with this scheme, I
expect a more detailed plan will be sent to me or a meeting
arranged for discussion on the different points which will arise.

Yolfs Sfatthivlly,

Y0,

e B TR
Gountiy Rogd Burveyor.




MR, R.X, DICKIE MR, D, COMINS
25th August, 19481
. ]

I visited the Cousland area on Tuesdsy and Wednesday

the 17th and 18th last and called on lir, Henderson, Manager of
the Dalkeith Gas Company, Mr. Webster the foreman of Newbattle
Tomato Famm and Mr, Grey of Dobbies. I think we can eliminate
dessrs, Dobbies from any further consideration as their use of
fuel is rather intermittent, sapart from the fact that supplying
them entails an extra 3300 yards of line from the Newbattle Fam,
or 2000 yards from the gas Works, through partly built up country.

The position regarding the Dalkeith Gas Works is that
(1; the Gas Industry is to be nationalised next spring and
(2) that a guarantee of zome 10 years life of the gas well would
" be necessary to make natural gas attractive to a small works., On
the other hand, owing to developments in the area in comnection with
increased coal production, the existing gas works of the distriect
will soon be inadequate to deal with the demand for gas, and
. smalgamation and extension is inevitable., Plans are believed to be
. in existence for this smslgamation which, in effect, will mean that

' the whole district will be supplied by one large works. A supply of

a relatively small volume of high C.V. gas to such a system would be
much easier to arrange than %o arrange it for a small works such

as Dalkeith, It will be several years, however, before this system
is in action. BHo doubt the Ministry of Fuel & Power should be
approached in this comnection.

I visited the Newbattle Tomato Fam and interviewed -
Mr, Webster, the foreman., The famu is now owned by the Scottish
Wholesale Co-operative Society, having been scld te them by
lir, Bach last May after Laird saw him. This 15 the obvious cutlet
for the Cousland gas as it is the nearest possible ocutlet and its
consumption would appear to be of the right order. In addition
tnere would appear tc be mo great expense in converting the
existing boller to use gas or in converting it back te coal burning
if the gas fails. I spoke to the maneger, HNr, Hills, of the Fruit
& Vegetable Dept, of the 8.C.¥.8. in Glasgow (Glasgow South 2100
ext. 27); he had heard nothéng about the proposed use of gas and
was not uninterested, but asked me to confim the gist of the
conversation in writing., (See attached). If his reaction is
favourable I suggest we arrange a meeting,



The Newbattle Tomato Famm is heated by steam raised in a
Lancashire boiler, about 30' long by 8' diameter; there is no
atandby. Annual consumption is now about 1400 tons of "dross® with
a very varied calorific value but Mr. Webster thinks that
on the average it is reasonable to take it as two thirds the value
of ordinary good coal. The equivalent gas consumption would be
therefore:-

1400 x 2240 x 8000 = 71,000 cu. ft. Eday.
%5 x 90

From Cousland 1 to the tomato fam is some 4840 yards ,
along a possible route which involves no "built up area” difficulties
and is mainly along a country road and rough footpaths. ¢

I discussed the possible route with the local assistant
road surveyor, Mr. Amstrong, at hie office at Bonnyrig and he
advised me to write to his chief, Mr. Deghton, in Edinburgh.
Mr. Dgghiton was not then available owing to the press of work
caused by the flcods. Attached is the letter to lMr. Dethton and
a pring of the proposed route. :

Mr. Henderson very kindly gave me figures for pipe line
costs from an estimate made out in 1944. He considers that if all
the prices are doubled they should represent the present cost of
iaying a line. The prices are for 3" pipe but there would be
only a small saving in using 2% pipe.

3" Stanton C.I. pipe S.G. joints im 15' lengths  5/- per yamd -

Track work & laying 6/~ per yard
Cartage - - -~/6 per yard
Total - 11/6 per yard

Add, for laying 5500 yards, £50 for
special joints

Total including this additional cost 12/4 per yard

- Present day cost sey 24/8 per yard



Total length of line from Cousland to
Tomato Famm

L840 yards

Estimated cost of line at 24/8d. per yard = £6000

or £2180 per mile,

P
$ : This seems a reasonable figure as the 1943 price of
the 3" line from Kelham Hills to the siding was of the order of
£1000 per mile.
RKD/REE
—



/ DEC/307/PB

24th hagust, 1948,

Mr, J.W. M‘h“ﬂ,
County Road Surveyor,
Paimerston Place,
Edinbﬂ!“o

Dear Sirs,

e ars the owners of a gas well, Cousland No. 1, :
near Cousland village. With a view to utilising the gas {rom this
well we wish to lay a 2%, or possibly 3", gas line from th\h
to the outskirts of Kalkeith and the most convenlent route weuld
appear to be as shown in red on the enclosed print of a tracing
of part of the 6" 0.5, map "EDINBURGHSHIRE Sheet VIII N,E," of
1915, As shown the gas line would be buried along the wester
verge of the county road for a considerable propertion of s.n
route,

_ The consideration of this scheme is only in the
preliminary stage, but we would greatly value your advice as teo
whether any objections are likely t.o be raiged te the proposed
route.

!am:fdmmlly,

for DYARCY EXPLORATION COMPARY LINITED

RKD/REE , e
Y
7y
Copies tot Mr. Comins \
Mr, Woodoook , N
ril.. i E

‘
Enciosure \
\



24th August, 1948,
#r., Hills,

Manager,

Frult & Vegetable Dept.,
8.C.¥, 8.,

Dslintober Street,
nm‘, 0. 50

Dear 8ir,

Confiming the writer's 'phone conversstion with you last
week, a representative of this Company last year discussed with
Er, Bagh a proposition to supply Newbattle Tometo Growers Ltd. with
natural gas from our gas well at Cousland for heating purposes
instesd of coal, Mr. Bach was them fawourably disposed to the
proposal but this spring when interviewed again, he was no longer
interested in proceeding with the change over from coal %o ges.
¥e have since learned that he was then negotiating the sale of
Hewbattle Tomate Growers to yourselves.

s We should therefore like to open again the proposition
to utilise the Cousiand gas at the Newbattle Tomato Fam with you,
and, vhile we are examining the cosis and the availability of
material to put in the necessary line, we should be glad to know
if you arve favourably disposed to consider it.

For the infomation of your Engineer, the calorifie
value of the gas is about 970 B.Th, U. per cubic foot and has the
follewing approximate compositions-

£k volume
0.‘ .
874
4.3
0.3
7.2

Sgg&&%

The smount of gas which is available is some

e tals



From

Our Rel.

Subject

Memorandum

MR, N,L. FALCON To PETROLEUM ENGINNERING DEPT.

(Mr. R.K. Dickie to see please)
Your Ref. Date 17th March, 1948.

EXAMPLE OF THE UTILISATION OF SMALL GAS RESERVES.

In a recent Swiss Publication (ErdBlgeologische
Untersuchungen in der Schweiz 194%7) is an interesting
account of the commereial utilisation of natural gas
shows on the north shore of Lago Msggiore, due east of
Locarno.

The gas seeps up through the water and on the
shore, through alluvium, It is colleected in iron er
concrete constructions like inverted bells and piped
away to a gasometer, It is then compressed into steel
bottles at 150 Atmospheres and sold as a petrol substitute.
The installations are connected to the seepage areas by
over a mile of pipe line.

Monthly production was 2000 cu. metres in the
summer of 1943, increasing to about 4000 cu. m. in 1945,
From April 1943 to the end of 1945 total production was
110,000 cu. metres, with a sale price of Fr. 200,000
(about £2700). €ompressed into steel bottles at 150 At-
mospheres for use in motors it represented a substitute
for 100,000 litres of petrol.

The origin of the gas is uncertain. Its com-
position is variable; Methane content varying from 68%
to 94%, being exceptionally 98%, and as much as 20% of N
or CO2 has been recorded in it, The product as sold con-
tains 92-95% Methane.

The enterprise was started by a garage owner in
1941 and taken over by the Swiss Jewel Co. A.G. of Locarno
in 1943, so presumably it is a paying proposition. There
has hever, at any time, of course, been any knowledge of
reserves or even of totel production possibilities,

This makes our approach to the Cousland gas pro-
bler seem somewhat cautious.

c.c. Dr. Lees. v A L faZreen

NLF/NWS
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Memorandum

From :- Mr. D. Comins. To :- Mr. Adcock.
Our Ret. prg /39 Your Ref. ; Date :- 10th May, 1945
Subject

Cousland Testing : Progremme when snd after
reproducing water.

Reminders re action :-

(a)
(b)

(c)
(a)

(e)

(f)

Collect sample ofkllllng water.

Collect samples reproduced water at appropriate intervals watching out
for any change - in any case retain final sample.

Measure cumulative volume of water reproduced in diary form and at any
significant stages of programme.

At discretion shut down reproduction for short time at appropriate
intervals to determine rate of draw down by float.

At any convenient time when G.W.L. still above 1500 feet shut down
for 2 hours and then attempt water reproduction through tubing by
natural flow without swabbing. OUbjective to prove whether the 3"
gas 1lift holes are fulfilling their purpose as without gas 1ift
water could not be reproduced with G.W.L. a2t this level.

After either well dry or say 25% more water reproduced then lost

in present job and the last one (when loss estimated at 20,000 galls)
shot in, check G.W.L by float, leave say overnight,; check G.W L.;flow
out all water by naturel flow in minimum time measuring water and

if possible, gas.

Objective to determine how long will be required, when well is on
routine production, to lower G.W.L. so many feet and the gas wastage
involved.

These reminders are for guidance confirming verbal arrangements.

In practice asction may be varied at your discretion bearing in mind the
objectives aimed at. In addition to those specifically mentioned an
important objective is to arrive at some conclusion as to whether the
well makes formation water in addition to reproduction of lost killing
water.

Copies to :- Works' Manager, Eakring.

Fields Branch (Mr. C.A,P. Southwell)

DC/TER



il.
12

36.
3i.
32

C MA/CP

Taree 10 litres guzs bottles

Six transit baskefs eontaining twelve W.G. bottles

Fomr H.P. 2.5 litre gas cylinders
Pour H.,BP, 5 litre gas ciinders

One 200 cublic feet gas meter and rubber hose

falf-ineh H.P. Christuas tree

One top D.P. testing bub. 4%"

One 2% iudeo cock with one 3" ~ 28 H.Ps
One 5S0lbs geuge

One 100lbe geuge

Qﬁa 3001bs gauge

One LlO00Llbs gauge

Pap HePs hoses and §¥ connections
One open end orifice meder and 7 plated
;:;“énali hottles merenry

Twe gloss manometers

Two swall glass funnels

hssorted lengths of ru?bar tubing
One bvottle shellac

Two thermometers mnd brass cazes
One smull stilsons

Lead acelate

two 4% H.P. valves spd 3" mipples
gundyry lengths glags tubing

One penknife

Five elips for rubber tubing
Fight £" plugs

One 4" H.P., short nipple

One glass beaker

One gallon messure

One 4ft. manometer

(5 -e%uOMM¢ha,

bush



P ; spge complete with 12 hours clock
2000 l‘bs. elment and maximum themmometer.
Qther egquipment f{or zouge
1. Temperature recorder
2. 72 hours clock
3. Two spanners
4. Maximum thermometer
5, Tin of lubricant
6. Hundril for charts
7. Charts
8. Three stylus am springs
9. Joint rings
10. Two small screw-drivers
11, Spanner for changing elements.
Jthe
i2., Bottles of ink for pressure recorder, violet and red.
13. Four experimentsl dats note books.
14. Leather washers for #H.P. hosss.
15. 4.1/2" ghear pins - six,
16, Pressure rocorder charts for 600 and 1200 lbs., elementas.
II. B & 3 pregsure recorder  fitted with 600 1bs. and 1200 lbs.
elements, complete with copper pipe comnections,
III. Devrance dead weight tester complete with cun of oil, H.P. hose
and fittings and two boxes of welghts.
IV. B8ix winchester quart botiles in transit baskets.
V. One 10 litre gas botile.
/REE

N0



1. Halliburton meisuring dsvice complete with netrol engine,
2. Four shoed aleepers

3. Bigh pressure 27 container complete with pulley évmel snd gland,
matching flange =nd 2% #,p, nirple.

4. High pressure 2" valve ex Whithy

5. Metal float {'-6" lopg x 1.3/4" aia.
6. Heavy dipper 31-§» long x 1.1/4% dia,

7. Broomstick float 3t-g# long.
8. Eye-bolt piug, 1/2", far shackle.

4. Attachment to conneect Awerada to D.¥.T. for cdlibration,

By Mr Dickiot~

10.  Stop-wateh
11. Taylor maximum thermometer,

12,  Book for syspeent arifice neter,
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Memorandum

From MR. M. W. STRONG To DR. G. M. LEES

Our Ref. Your Ref. Date

Subject COUSLAND GAS RESERVES.

==

(o3

.
survey in the cozl seams
,?

lend s

1e attached nave indieated

‘
< -
brown lines and included the given dips

~ T\_Eq -
fracture the ig strongly indicated.

In view of the poor sand developments and
porosities at No.4, we have drawn an arbitrary line

way between
in the

northern fold anr

e e
niecn may E L DovVe

No.l. and No.4. and have meas
b

n QY

16

The results are as follows:

0 - E
Sand at 1248 — Y70 in No.l

- btk i a0

_[,\,_'Y’_r_':.r. ~ ——\ o 3'_5.'7_"9t".?"¥_ff i?ﬂ mil ] i,‘?v‘ c ds _—P,jet

rea approximately 10 million saq. feet.
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A253—C.12.88

%%

Continuation : Page .
C. ‘Sand 8t 1720 = 1806 in No.l.

Ares approximately 65 million sq. feet.

from which the following gas reserves are calculated:
B Area 20 million sqg. feet.

Vol. 400 L cub. .

10% Porosity 40 1o ohe ek

Gas at 40 Atms. 1600 million cub.feet

B Area 10 million sg. feet.

Vol. 300 " cube /it

10% Porosity 30 " cube W

Gas at 40 Atm 1200 million cub.feet

C. Ates 6% million sq. feet
¥ol. 525 " edlh
Y/ Aoy el ¥ 47 ) "

10% Porosity o FP cub.

Vol. at 40 Atms. 1300 million cub.feet
Total Gas from three Sands = Say 4000 million cub. feet.

The true answer may be much less than this
figure but on the other bﬁﬂ*, it is possible to draw
the contours so a2s to double the figure

We, therefore, suggest that there is a case
for further work in this area.

A check on the structure could most readily
be carried out by two or three shallow holes with a
portable outfit with the idea of checking the positi
of the base of No.l. Limestone, in the first place
about 1000 to 1500 feet East or South-East of No.l.

At the same time, s further scrutiny of the
ground might be carried out to see whether any further
outerop data is available.

Continued

———— o
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Continuation : Page -

-

This would include careful of the
Limestone quarry sites and the mapped features.
Fvidence for the breszk indicsted between the domes
at No.l. and No.4. tests might 21so be sought.

LA/.@“:?
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From  GEOLOGICAL BRANCH, To  CHIEF GEOLOGIST,
EAKRING, LONDON,
-~ Our Ref. Your Ref. Date  17tn July, 1947,
/ Subject

¥ The following names have baen
/ the projected test walls between Newport

adopted for
and Market Drayton:
Location A ("The Bandles"): EDGMOND No. 1

Location B ( Calvington): STOKE-ON~-TERN No. 1

Location C (on Hodnet Fault): EENHILL No. 1

14
> i
Copies to: Mr. R, Davies

Mr, J.E.R. Wood
PEK/REE

49>
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GEQLOGICAL BRANCH, GECLOGICAL BRANCH,

EAKRING, LONDON.
CoU/16.A 17th July, 1947.
PRODUCTION - MIDL QIL®

The A.A.0.C. has supplied the following figures
for annual production from the Midlothian Field (in barrels):

Well No. M.l M.3 M.4 Total

1938 ? 331 > o 331
198 % 9m 20 3333
1940 1788 1593 s 3381
1941 1577 753 - 2330
1942 1439 292 & 1731
1943 137% 161 - 1537
1944 1323 17% - 1499
1945 1258 &3 o 1341
ik u88 6 - 1234
9650 &05 '

16,717 bbls

For the first six months of 1947 the figures
ares

M.l s 607; ﬁoB g 52; total 659 b&rrels.

Zd

Copies to: Mr. Comins
Mr. Adecock

PEK/REE
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Memorandum |

(’3"/

‘/ i

From DR. G. M. LEES. To EAKRING./
Our Ref. Your Ref. Date 29th May, 1947.

Subject

We have just had a letter from Professor Kennedy,
acknowledging receipt of a collection of rock specimens from
Persia for teaching purposes. He adds to his letter the
following remarks on his work on our Scottish materials-

n I should also like to reassure you that my report
on the Sedimentation and Tectonics of the Midland
Valley of Scotland has not been forgotten. Itve
been working on it longer than I anticipated and
must apologise for the delay. However, it is now
approaching completion and some very interesting
things have emerged. It will at least give a
regional picture and may, I hope, prove of some use. "

L /,//u Gars

GML/RJ.

e —



Cou/1,

31st December, 19/6.
Professor W.Q. Kennedy,
Geological Dept.,
The University,
Leaeds,

Dear Kennedy,
We retum herewith for your use the three main reports
on the Cousland Structure - Heports U.K.17, U.K.45 and U.K.62.

fie are retaining the Cousland Monthly reports as they
zé}l probably be needed here during the coming weeks, but the data
all reproduced in a more methodieal fomm in U.K.62. Copies of
the graphic logs of the deep wells are incorporated in U.K.62, and
of the shallow holes in U.K.45,

A fourth deep well, on the Fordel Mains culmination,
is due to start this month. So we shall be adding to the data by
filling the gap between C.l and the old DfArey Well,

Fith all good wishes for the New Year,

Yours sincersly,



3rd Decenber, 194f

Qur Ref,
Ccou/ 3

PI’O .f. —':V;v ‘:;r 1‘ & Llue 'L,"",
The University,
Leeds,

Deur Kennedy,

Many ihanks for the
Cousland reporis, which arrived
safaly.

Two of th (1uclud1ng
Falcon's comyendlum; nead to be
reproduced, =snd we hope Lo wanage
this in a week or two. Coples of
all the reporis will Lthen be re=
turned to you.

With kind regards.

Yeours sincerely,

2
28

PEK/DMP



TEL. NO. 20251 GEOLOGY DEPARTMENT,
W. @. KENNEDY, D.Sc., THE UNIVERSITY,
PROFESSOR OF GEOLOGY. LEEDS, 2.

-: Q L ;‘I 3 2

30th November, 1946,

i

Y/
{

£ //‘:i/

-t
Dear Kbnt,f~f//

Many thanks for your letter, I
have sent off the Cousland reports by
reglstered post and hope that they arrive
safely,

If it 1s no trouble I should very
much like to have copies to carry on with
particularly as the vacation now offers
an opportunity for work on the subject,

Hope you are enjoying the
additional work which has come to you
since Strong left,

Kindest regards,

Yours sincerely,

. : bQiQ‘ng_vixﬂ

Sea
pr, P, E, Kent,

D'Arcy Exploration Company, ILtd,,
P.0, Box 1,

Southwell ‘ r)
W, 1T .
u K/ {‘{.}} | &1

“) K é 2 \ ;‘!’\i!g,\,gf 2 1o ‘;_

ha 7 ‘?:
WA ‘c", Fé% 1. )
Jlomd 17
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25th November, 1946.
Professor W.Q. Kennedy,
Geology Dept.,
The University,
Leeds, 2.

Dear Kennedy,

As you may have heard, I am occupying Strong's place
for & few months while he is abroad, and my scheduled departure overseas
is delayed until the Hew Year. We are, meanwhile, concerned with the
Cousland structure again, and we need to use Falecon's report on the
area which 18 on loan to you. 9"e wonder whether you would, therefore,
be good enough to return it to this office. If you are still needing
to consult this we will have it copied, so that you need not be without
the data for more than a few days.

The nen-sxistence of duplicate copies of our reports is due
to the wartime salvage campaign, when all but originals were pulped!
For this reason may we trouble you further to send the report by
registered post? :

Yours sincersly,

;’/.'J'L .
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Memorandum
From DR. P.E. KENT. To  #R. 4.W. STRONG.
Our Ref. Your Ref. Date SEPT. LOth. 1946
Subject COUSLAND - GAS RESERVES.

*
The following tentative estimates have been made @

1248-1279 Sandstone No.l (1490-1530 Sandstone No.2)

Reservoir content above water level 500 million cu.ft.
Porosity determinations 18%, 23% at No.l; L.8 and 10% Cousland No.2
Assume average porosity of 10%; pores entirely gas filled
Volume of gas hence 50 M.cu.ft. at "500-600 1lbs."
(say 40 atmospheres)
Volume of gas at atmospheric pressure 2,000 M.cu.t't.

1582-1632 Sandstone No.l (1900-08 Sandstone No.2)

Reservoir c ontent 300 million cu.ft.
Porosity determinations 15%, 17%
Assume average porosity of é%, pores entirely gas tilled
Volume of gas 24 M.cu.ft., at 615 lbs.sg.in.
Volume of gas at atmospheric pressure 1,000 M.cu.ft.

1720-1806 Szndstone No.l (2045-2136 Sandstone No.2)

Reservoir content 150 million cu.ft.

—-— Porosity determinations - none at No.l; 3.6 - 6.7% Cousland No.2 -

assume 5%, water free.

Volume of gas 7.5 million cu.ft.

Pressure initially 650 1lbs., falling under test to 555,
rising to 593+ when shut in.

Volume of gas initially at atmospheric pressure 325 M.cu.ft.

Total gas present say 3,300 Millibn ¢a.tt.

wdl/
=
yact



COUSLAND - GAS RESERVES. ESTIMATES BY M.W.STRONG.

Toag o 1owe. A

Area 25 millien sqJfk.
Volume 560 miliion cu.ft. 1f Bat. 201 thick
10% Porosity 50 n n

40 atmospheres 2000 n n

3
[ PN

1682 - 1632. T
Area 10 million sq.ft.
Volume 3500 million cu.ft.
10% Porosity 30 n n
40 atmospheres 1200 g " if all pore spaces
gasfilled.
1720 - 1806. ¢
Area S nillien sq. £t.
Volume 150 million eu.ft.
10% Porosity 15 n "

50 atmospheres 750 1 f

Total 4000 million cu.ft.

|

MA\‘ 1946 .



SECTION THROUGH THEEAQOUSLAND ANTICLINE
_FORDEL_MAINS

Mustrating the relationship between the Coats Waler Well, the D'Arcy Exploration
Company’s proposed Couslond N°# We/l and the proposed Cotty Burn Well
The deep boring will be in beds olecher than those yrelding waler of the Coals Wel/
and the Cotty Burn Well witl be on the opposite Fank of the Antreline.

NW. DALKIETH-KELSO RD. Projected Position of PROPOSED LOCATION Proposed Position of
i COATS WATER WELL FOR DEEP BORING WATER BORING Nr. COTTY BURN
I |

COUSLAND N°4

1

; |
| |
i ) |
/ I
'

| |

CALCIFEROUS
SANDSTONE
SERIES

1000 Feel

Scake: 6 Friches -1 NMile

feet /0900

9E.

D'ARCY EXPLORATION C*LT®

GEOLOGICAL BR. EAKRING

AREA. COUSLAND

REF

12 11 46| P.EKENT.




| AREA: COUSLAND

SITE PLAN FOR

No 4

PARTS OF 0.S. SHEETS

MIDLOTHIAN . VIII NE & SE
IX NEB&SE

AREA
ACRES

LICENCE AREA: AlI8b

D'ARCY EXPLORATION COMPANY L™

S.P.254.

SCALE : Ginches:| mil

DATE: (7 10 46
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In view of the general decision to drill a further
test on the Cousland structure, ss outlined in your letter
of Aug. 23th., we give harewith our detalled support of this
recoumendation.

In our memo of May 10Oth. i>f6, we estimated the
possible g=s reserves from all sands as in the region of 4000
million cubic Teet.

In this estimate the fundamentasl supposition was made
that the strata between the Lower Limestone Group and the
9ctroliferous sandy group does not increase appreciably

stween Caualanu No.i uﬂd the Fordel Mains culmination., This
orabublliby is indicsted on Mr, Falcon's iscpachyte consiruction
given in his reportd u.{. 62 but, in view of the lack of
information, can be regarded only 2s a likely interpretation.

If these strata thicken at an even rate from Cousland
No.l to the Midiothian No.2 Borehole, then the reserve
estimate would be seriocusly reduced.

A second assumption was the maintenance of an

ppr011mutely constant average porosity aud permeabillty
of the sands, which are lenticularly developed,

On thesc two assumptions we do not have very firm
control but in view of the importance of gas in thlis region
we support the recommendation to driil s further borehole on
the Fordel Mains crest maximusm as contourcd on the base of
the Lower Limestone Group.

Considering the various fectors it seems that a
location at Fordel ¥ains culuination should strike the
equivalent of the top oil sand of Cousland No.l between
the 10250 and 10420 contours.

In any case it 18 not possible to estimute the
reserves with any accuracy at the moment snd a boring at
Fordel Xalns should prove whether or not sufficient
reserves are in sight to justify proceeding with the
exploitation of th= area.

Bven if the structure ls favourable, in view of
the lenticularity of the sands it will probably require socue
four or five additionsl wells at least to produce the gas

As however the possible total reserves gpproach
the estimsated required quantity the drilling of the
7

location is felt to be Justified.
R
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Pnclosed: Geological Longitudinal Section.
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Tetencions .@ BriTannic House,

CenTraL 7422.
FinsBury CirRcus,
Lonpoon, E.C.2.

A 28th August, 1946.
-
Dear Taitt,

Your letter to me of 27th August shows that as a result

f the delay in negotiztions for the Perlethorpe location we must
arrange a location elsewhere in order to achieve continulty of
operations. On considering our programme as a whole I have
decided to recommend a further boring at Cousland on the Fordel
Mains crest maximum. Unfortunately, Mr. Jameson will not be in
the office this week and I have, therefore not been able tc obtain
his approval. There will, however, be an opportunity of discuss-
ing the matter with him when he visits Eakring next Saturday and
I should be glad if you would discuss the case with Comins and
Strong and prepare a firm recommendation if you find yourselves in
agreement with my line of argument.

The case as I see it is this: now that negotiatioms
with the Brunton Wire Rope Company have broken down the problem of
disposal of the Cousland gas requires decision. Sometime ago
Lepper had asked me regarding our intentions and I told him that
we were reviewing the position to decide whether or not there was
a sufficient cage for the supply of gas to our own oil shale area
at Pumpherston: and that I would let him know the result in due
course., I have now had a letter from Dr. Nuttall, who is Lepper's
successor, dated 13th August, reading as follows:-

" T understand that you informed Lepper that D'Arcy
were contemplating using their Cousland natural gas
supplies at their shale oil refineries. You will
recognise that it is most desirable in these times
of fuel shortage that these gas reserves should if
possible be utilized. I should therefcre much
appreciate it if you would give me a short note
indicating the developments that are taking plece
with regard to making use of the natural gas 1in this
area. %

During my last visit to Scottish 0ils T enquired into the possible
requirements of Scottish Oils for our gas and I was informed by
Mr. Crichton and Mr. Caldwell that they would be interested in a
supply of gas up to one or two million cubic feet per day delivered
to the Pumpherston« area for use as fuel to replace coal, the cost

(Contd.)



(2) 28.8. 6.

of which has recently been substantially increased compared to
pre-war values. If we could guarantee a supply of even one

million cu. ft. of gas per day to Pumpherstone for say five years,
the proposition woulc be definitely attractive. The difficulty,
however, arises in deciding whether or not we can visualise a

gas reserve of anything like this magnitude. Comins's estimates

in the past, based on pressure decline during the short production
tests, have been something between 250 and 500 million cu.ft. of
gas, but he has always made the qualification that the total amount
may be substantially greater and that more prolonged production
tests would be necessary to arrive at a more certain filgure.

‘Last May I asked Strong to calculete the possible gas reserves of
Cousland based on an assumption of sand volumes within the reservoir
and he supplied figures in his memo. dated 10th May, 1946. Hig o
results show that there is a possibility of about 150,000 million:g wo.
cu.ft. from the Cousland dome and possibly an additionsal 25,000 ’ﬁﬁk
million cu.ft. from the Carberry Hill dome. These figures are
about three hundred times greater than Comins's top estimate and

the difference between the two shows clearly that our knowledge

of reservoir conditions is very inadequate. It may be that the
sandstone thicknesses proved in No.l well are not representative of
the srez as a whole due to the lenticulerity of sands (such as the
Anglo-American have recently proved by their No.6 well) and that the
figure arrived at by assuming that the thicknesses proved in No.l
‘well may be very misleading. On the other hend we expect a
considerable amount of minor faulting throughout the unit as a whole
and it is possible, therefore, that there is inadequate reservoir
connection and that the pressure decline figures used by Comins

are not representative of the whole wmit but only refer to an
isolated faulted compartment. My ‘view is that the truth may lie
somewhere in between these two extreme estimates and even if 1t is
half way in between,the amount of gas possible would then be on a
sufficiently important scale to justify a pipeline to Pumpherston: .

Before any further action is taken I feel that an
additional well should be drilled, and the obvious place is on the
Fordel Mains crest maximum about one mile south of Cousland No.l.
A well at this point should give important information on the
character of the sandstones at & sufficient distance from No.l
well and a production test may indicate whether or not there is
immedisate reservoir connection between the two.

Will you please give consideration to the matter on these
lines and prepare the case for a discussion on Saturdey.

Yours sincerely,

A, H. Taitt, Esq., C/""’c%w
EAKRING.
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Memorandum
Bobme BB M iREE. To MR. M. W. STRONG.
Our Ref. Your Ref. ' Date 14th May, 1946.

Subject COUSLAND GAS RESERVES.

With reference to your memo. of 10th May on this
subject, will you please amplify your nbte by giving the
contour of the gas-wéter—level which you have assumed in
the various sands. This level was calculated for the
1582-foot sénd, but in the case of the other sands certain

assumptions have to be made.
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Dear Dr. Kennedy,

Very many thanks for your letter of
March 25th. I have discussed the proposition

_with Dr. Lees, azi%wn Peel that it would be
o)

desirable for y 0 inciude the East Lothian
district in the write-up in addition to the
General Centrel Valley sres, As regards the
scope of the enquiry, I agree that this must
essentially be a peview of the svidence regard-
ing sedimentation and tectonics in so far as
they are pertinent to the problem of oil
generation and accumrulation. The problem of
finding reservoirs with reasonable closures and
porcsities is obviously difficult, but we

feel that an effort should be made to clear up
the situstion so far as is practicable.

- I should be glad to have your reply as to
whether you could undertske this additional
programre and also a rough estimate of the time
ybdu might requirs for the completion of the
WOTrk. :
Wikh kindest regards,
LT
Dr. %.Q. Kennedy, =
Dept. of Geology,
The University,
Leeds 2.
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at least 10 wells with an average depth of, sy, 5,000 Teet, reguiring
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would be required for exploitation of any ges found, we arrive at &
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Petall,
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NATURAL GAS RESERVES
Eskdale and Cousland

D i e o o D o, A S T R D T S D D s L D D i e T T D D S e

Thé following estimates are based on data and tests,
details of which are reported in the monthly Returns to your
Department. They represent our considered opinion, based on the
information available, but you will appreciate the speculative
elements which enter into such estimates. In this connection we
draw your attention to the following points:-

(1) The extent to which gas pressures are being maintained
by water drive; _

(2) The extent to which reserves calculated from the pressure
behaviour on production tests of a gas well will
represent the reserves of the whole gas field.

Bearing in mind the speculative character of such
estimates, our view is that Eskdale No.2 well should be capable of
supplying mlf a million cubic feet of roughly 1000 BTU/cubic feet
gas per day over a period of at least 3 years at a delivery pressure
of at least 1250 1lbs. per square inch, and that Cousland No.l well
could supply about the same quantity of roughly the same quality
gas from the 1582/1632 sand over a period of about a year to a year
and a half at an average delivery pressure of about 400 lbs. per
square inch.

‘There are some prospects that the recoverable reserves
from the two fields may exceed those represented by these figures.

The position would require review after observation of the behaviour

of these wells on production.

ESKDALE.
The production capacity of No.2 well as tested recently was:-
Flowing Pressure. Production.
as Water
lbs/in. m.c.ft/day gallons/day
A5 1.8 150
100 1 Nil
5 1.5 Nil
987 142 Nil
1529 0.6 Nil



2.

Minimum reserves recoverable from the well are estimated
at 500 million cubic feet, based on an assumption that about
90% of gas produced has been replaced by encroaching edge
water, but the possible reserves of the well may be appre-
ciably higher. Reservoir conditions, consisting of a fissured
limestone in a very gentle anticline, suggest that the present
well may drain the whole unit. It is, therefore, not considered
that there is any case for drilling a second well at the present

time.

COUSLAND.
The important gas sand is the 1582/1632 feet sand which,

together with the 1720/35 sand, is now exposed through gun
perforated casing in No.l well. The productive capacity of the
two sands combined is at present approximately 1.0 million

cubic feet per day at 550 lbs. flowing pressure. It is
difficult to estimate how well this rate will be maintained,

a false decline having been caused by water - presumed to be
drilling water - rising in the casing. An average working
figure of 0.5 million cubic feet per day and 400 1bs. flowing
pressure is probable over the first year or more.

Reserves recoverable from the well in its present
condition are calculated to be about 250 million cubic feet,
assuming partial water drive, and cannot exceed about 450
million cubic feet on present data.

Present evidence as regards the possible value of
drilling further wells on the Cousland Dome is conflicting,
Reserves of the whole field as calculated from sand volumes,
porosities, and estimated gas-water levels would appear to
exceed greatly those calculated as recoverable from No.l well,
On the other hand, a substantial fall in water pressure in No.?2
well following production tests on No.l well suggests that the

latter is draining a considerable ares.



3.

Our opinion is that drilling a second well should be
deferred until the economic performance of No.l on sustained

production has been observed.

EAKRING.

As you anticipate, the stripped gas at Eakring will most
probably be made use of on the field for steam raising. At
100,000 tons crude production per year, estimated gas production
would be 150,000 cubic feet per day. The (gross) calorific value

of the stripped gas is about 1480 BTU's per cubic foot.
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TELEPHONES
SouTHWELL 3261-3262. Our REFERENCE SOUTHWELL
TELEGRAMS DC/85
DecoL SOUTHWELL. YOUR REFERENCE NOTTS
17th July, 1940
.C.M.Adcock, Esq.,
D'Arcy Exploration Co.Ltd.),
Eakring,
Newark,
Notts.
Dear Sir,
Cousland Tests
Confirming verbal instructions you will proceed to
Cousland as soon as practicable and carry out the
following work :-
7 l. Measure the Closed in Pressure of No.l well by
\/ Dead Weight Tester, noting elevation at which made in
\ relation to that of previous observations and to
Rotary Table elevation.
2. Measure the Free Water Level of No.2 well by float
: or dipper and the pressure at 2016 feet, depth (from
s " Rotary Table) by Amerada. (The top of the fish is
at 2063 feet.)
3. ‘Fill -three methane cylinders with gas at about 500

1lbs per square inch préssure from No.l well and
arrange for despatch of these by passenger train

v to Chemical Branch, Anglo-Iranian 0il Company Ltd.,

P.0. Box 1, Chertsey Road, Sunbury-on-Thames,
- Middlesex, marked for attention Dr.Birch.

, 4. Have all Petroleum Engineering equipment and apparatus
/'  on site (Dead Weight Tester, Halliburton, etc.§
crated and sent to Eakring by passenger train.

5. Plot the information asked for by Mr.Lefroy in his
memorandum of 1éth July (attached), on the 100 ft.
to 1" enlargements (attached) of the surround of
Nos. 1 and 2 wells. A copy is also attached for
your guidance of the map from which the surround of
No.l well was enlarged. This should be returned
to Mr. Lefroy. The surround of No. 2 well was
emlarged from the 6" Ordnance Survey map.



NOTES:

(If you can get large scale maps in Edinburgh do
S0, but this may be difficult as a permit is now
required) .

Any surveying instruments you require may be

borrowed from Mapping Section if not available ex
Eakring.

L.

Mr.Whittingdale, Anglo-American 0il Company,
lMidlothian, has kindly agreed to supply labour
up to three men as required and will probably
be agreeable to supplying transport. Such
costs will be debitable to us and you should
therefore keep a note of times, etc.

Stationmaster, Dalkeith, has been requested to
deliver the three cylinders to our watchman at
Cousland. Please find out how he got the
impression that we had no-one there - i.e. is
there any guestion of the watchmen not having
been there when they tried to get in touch?

Yours faithfully,
For D'ARCY EXPLORATION CO. LTD.

Enclosureq 2 Mr.Lefroy's memorandum dated 16.%7.40.

DC/VEB

2. 100 ft. to 1" enlargements.
5. Map from which surround of No.l well
was enlarged. '
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Memorandum

From Mr. Lefroy To Fields Branch
Our Ref. UK/M.1  Your Ref. Date 16th July, 1940.

Subject Cousland No. 1 and No. 2 Sites

~ In April last we warned the lawyers to Stair
Estates Ltd. that we were contemplating the surrender of the
sites taken for these wells, "with the exception of a plot
approximately 40 ft. x 20 ft. around the well and a roadway
which we shall require for purposes of access". We stated
further that we should "require permission to lay a gas line
from the well to the guarry situated to the north-west of
the site'.

The lawyers have not unreasonably asked for plans
showing the precise position of the site to be retained, the
roadway required for the purposes of access, and the direction
of the track for the gas line from the well to the quarry
situated to the north-west.

Please put me in a position to reply to these
queries.

-~ (signed) L. Lefroy.
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Memorandum , Ll

&

.\

D'ARCY EXPLORATION CO. LID., ,TOD'ABCY EXPLORATION CO. LID.,
FAKRING (MR. DICKIE). COUSLAND (MR. C.M.ADCOCK).

Our Ref. Your Ref. Date 1st November, 1939

From

Subject PROGRAMIE:

The following is the decision regarding Cousland of a
conference held at Eakring on 28/10/39 :-

"Approximately 30 million cubic feet of gas to be produced
from No.l well over a period of a month, in order that
additional reserves provided by the shooting of the 1582/1632
sand may be estimsted. Production rate to be ofiithe order of
1 million cubic feet per day initially, the rate being

varied sufficiently later to enable an estimate of the
maximum production rate to be made.

Production to be continuous night and day, as considered
safe not to burn gas provided that end of flow line is
carried up about 20 feet vertically. Dipper and/or float
to be run once a week to watch for possible water encroachment.

No.2 well to be retained as water observation well.M

On your arrival at Cousland please examine the pressure
records of No.l from the perforation of the 1582/1632 sand,
and satisfy yourself that substantial pressure equilibrium
has been attained. The flowing test can then proceed. It
was emphasized, however, at the conference, that the well
should not be flowed initielly at z greater rate than about
1 miliion cubie feet per day. It will be necessary, therefore;.
to disconnect the burning line at the well head valve, and i
arrange for the rate of flow to be controlled by a half-inch
H.P. needle valve. This is most conveniently connected to
the 3" well head side valve, the gas being flowed to the
burning line through a2 short length of 1" hose.

After about a week's flow, or when the flowhead pressure-
production relationship is fairly stable, the production ecan
be increased to about 1.5 million cubic feet per day, and held 1
at that production until stable conditions are obtained again. 1
The production will then be cut back to 1 million cubic feet

per day to see if any change has taken place in the flowhead 3
pressure-production relationship at the lower rate. Should it !
be considered advisable, a similar test may be carried out at : :
2 million cuybic feet per day, but e decision regarding this test "f)

7
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will depend on the results of the former.

In the initial stages of these tests i1t will be advisable
to run a float daily to see if any water is entering the holej
the float should also be run when any increase in the rate
of flow takes place.

For controlling the rate of flow Ollfant's formula is
sufficiently accuratej; it is:

P12 = P22 G
= 1008 a Jj L «/f K

where :-
Q = cubic feet of gas per 24 hours.
g = 16,5 for 3%.line.
Pl& P_ are pressures measured in 1bs/sqg.in. absolute
2  at a distance of L Miles apart.
G = specific gravity of gas ef. air = 0‘17
K=

Temperature of gas - 60
1 - 500

g
Temperature correction factor -->

An approximate temperature correction is add or subtract
1% to or from Q for every 5° F. below or gbove 60°F,

In addition to the tests on Ne.l well arrangements should
be made to run a float into No.2 well at intervals, to see if
the water level there is at all influenced by the flowing of
No.l well.

A 3" H.P. needle valve and six note books are being
despatched to you by parcel post to-day.

As regards records, please submit a weekly regort to Eakring

giving pressure and temperature cobservations at hourly inter-
vals, and send a short daily telegram to Eakring and Llandarcy.
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28th Sept., 1939.

From MR.COMINS To MR.DICKIE (EAKRING)

COUSLAND RESERVES.

I have been looking into the guestion as to whether
the estimated reserves recoverable from No.l well from the
combined 1720/35 and 1760/1806 sands represents the whole
of the gas reserves in those sands. From the 199 foot
figure you mention as the F.W.L. of No.2 well at the beginning
of September it looks possible that they do not and that :
additional wells at some unknown spacing say 1000! along the
strike might prove additional independent reserves in these
sands. I have not yet come, however, to any definite con-
clusion as it would be rather unsafe to do so without some
further data from No.2, particularly as to whether F.W.L.
has been rising or falling.

No.2's reservoir pressure at the beginning of September
has only fallen about half the amount it should have at that
date for equilibrium with No.l. The actual fall appears to
have been only (199 - 137.5) x .436 = approx. 27 & whereas
for equilibrium with No.l the fall should I make it have
been (659 - 591.5) - 28 (.436 - .013) = approx.55 &, 28 ft.
being my figure for estimated rise of gas water level to
1st September based on data reported by you.

The correct date for comparison of pressures would,
however, be 15th May the last date on which, as you point out,

calculations of reserves can be based upon No.lls pressure -




Rall o . -

the equivalent estimate being 200 m.c.ft. - so that it is
a question of whether we have enough data to form any estimate
of what No.2's reservoir pressure was on that date.

The fact that the lower (2284-2412) sand's pressure
in No.2 was practicallj the same on 3rd May - i.e. after the
main gas productiqn test on No.l between 17th and 24th April -
as that of the upper 2016-2120 sand on 15th April - suggests
that No.2's reservoir pressure on lSﬁh May had been barely
affected by the gas production from No.l. Unless supported

by further pressure data from No.2 this is, however, by no

- means certain, as, although all data point to the 2016/2120

and 2284/2412 sands being in equilibrium in geological time,
they may not be so in production time.

Would you send me any further pressure or F.W.L.
observations which have been made on No.2 to date and if you
can find time let me have your views on the question as to
whether from pressure data we can form any confident opinion
as to whether independent reserves are likely to be proved by
further wells adequately spaced. Dr.Lees is confidently of
the opinion - referred to in my report of 15th May - that on

geological grounds.(faulting etc.), this is likely.

7
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Memorandum
D'ARCY EXPLORATION CO.LID., DR.LEESQth .
From - LONDON. To  MR.SOUTHWELL. A
Our Ref. Your Ref. Date <24th April, ]§59.
Subject COQUSLAND PROGRAMME. — L

At the conference held on 13th April 1939 it was
decided that a fourth well should be located between Nos. 1 and
2 in order to determine whether or not any accumulation of oil
was present between the gas proved in the 1720-1806ft. sand and
higher sands of No.l and the water proved in the representatives
of these sands in No.2. '

The production test of the 1720-1806 sand now in progress
at Cousland No.l has provided evidence that gas/water level of the
1720-1806 accumulation is at approximately 1805 ft. (U.G.C.8860).

- This conclusion is supported by the water pressure data in the
- representative of this sand in Cousland No.2. From this data it
is estimated that, if no oil is present, gas/water level is to
be expected at approximately the 8670 U.G.C.

One of the main reasons therefore for locating No.4
between Nos. 1 and 2 is disposed of.

The presence of formation water in the 1720-1806 gas
4. sand of No.l precludes the possibility of oil in this sand at
Tower elevations. The possible gas column and thus the guantity
of gas available in the structure is also greatly reduced. On
this evidence alone however the structure can not be condemned
as a commercial proposition. 0il may be present in the 1582-1632ft.
gas sard of No.l though the fact that this sand was not represented
by more than a few feet of sand in No.2 does not enhance its
prospects. There is however the possibility that the 1582ft and the
1720-1806 sand with the intervening thinner sands are all part of
one gas accumulation in which case the gas column in the structure
- would be greatly increased and the potential value of the structure
as a gas field greatly enhanced. ]
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The 1248-1279ft. sand of No.l holds the greatest hopes
of containing an accumulation of oil. In No.l it contained
gas, which was relatively wet, and some oil, and it is
correlated with the oll sand of Midlothian No.l.

Apart from these considerations the sub-surface structural
conditions of the Cousland anticline are largely hyphothetical.

Cousland No.l is situated on the northern plunge of the
Cousland anticline on about the 103 U.G.C. of the top of the
0il Shale Group. Further south the structure rises to over
the 104 U.G.C. It is known that the upper part of the 0il
Shale Group thins northwards from Midlothian to Cousland No.l
and it has been assumed that the thinning is regular and
culminates at No.l. This assumption may be incorrect and the
thinning may all take place between Midlothian No.l and the
crest maximum of the Cousland structure, thus greatly increasing
the area of sand above gas/water level in the warious reservoirs.

In view of the above considerations the following programme

is recommended for the complete investigation of the Cousland,
as opposed to the D'Arcy and Carberry, structure..

COUSLAND NO.1.

A. 1. Complete production test of 1760-1806!' zone. .
2. Bridge casing at 1750' and fill with cement to 1650 ft.
3. Perforate casing between 1582 and 1630 ft.
4, Carry out production test.

5. Bridge casing at say 1500 ft. and fill with cement
to say 1300 ft.

6. Perforate casing between 1248 and 1279 ft.

7. Carry out production test.

® e e 002 00



COMD NOO 2.

B. l. Continue coring to ca. 2250ft. to confirm the
correlation of the 2016-2120ft. sand with
the 1720-1806ft. sand of No.l.

2. Plug hole to ca. 2120!

3. If A.1l already completed, carry out packer test
to determine if any decrease in water
pressure has occurred as a result of the
production test in No.l.

4. Run and cement 8" casing at ca. 2016 ft.

5. Condition as a water observation well.

v LOCATION COUSLAND NO.4.

It is recommended that a test well be drilled on the crest
maximum of the Cousland structure. Casing (? 11") to be
cemented on top of the representative of the 1248! sand and

<ﬁ7ﬁm after testing this sand the well to be continued as a test of
%[? ~ | the lower sands.
“%1@”,;3

o e If as a result of the production test of the 1248ft. sand

&, " | of No.l (A 7) evidence is obtained that indicates an oil column
b ,J,(a* sufficiently great to warrant the development of this sand on a

9 production basis, it is recommended that a well be drilled with

mu“; A\ a Failing Outfit between Nos. 1 and 2.
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A

B

Midlothian
N2,

THE DARCY COUSLAND STRUCTURE
PROVISIONAL SECTIONS
e

Propased Location
N4

0l Shale

Cousland
Nt

Top of 0/ Shale Group

Crinoid éﬁ

nd_30.000 cu ./dsy
Sand 4000000 + cu n [asy

[\ N

2 0il/ warer 1248'Sana

Mdloll’/r/an
10 1000 ";’
500 N
LONGITUDINAL SECTION OF oof — ¢
D'ARCY COUSLAND e
THROUGH MIDLOTHIAN N |&2
& COUSLAND Ne|. g0 000 f—m—m
Gas
80 f 2000
v v V\V\V\
70 {3000
1735~ 5-10 bbls [day
orl and some waler
6660 “4000FF. below §.

v

ter

N o

vV

CROSS SECTION THROUGH

COUSLAND N2 |

level 1720-1806" Sand.

Position of 1720-1806 sand assuming
thickening takes place between Bs-C.

Cousland Cousland ¢
Aurtreld Ned No2
L em— )
£ 0l shale 824 \
0p.9 —L 01l Shale — P —— e, v

& COUSLAND Ne2.

Water flowing at Surface.

2
0il/water 1248"Sand

~=[2016
2140
LONGITUDINAL SECTION OF CHALKIESIDE CARBERRY STRUCTURE
THROUGH COUSLAND N¢3
s, l Cousland
ousland Hillhead No3
G/ 63
4 At
. N S St =
Scale.
feet 1000 (0] 1000 2000 3090 4,0‘00 5({» 6.0‘00 7,OIOO 8000 9000 10,000 feet

o o |

\ Gas/walter level [720~180¢ Sand.




8th. June 1938.

COUSLAND.

Notes on a visit by Messrs. Comins & Dickie.
2nd. June 1938.

The following action was taken or arranged:-

I. PETROLEUM ENGINEFRING EQUIPMENT.

Equipment was taken up and handed over as per list attached,
the bulk of this having been personally selected by Mr.Dickie,
from stock available, at short notice. It was arranged with Mr.
Falcon that, in order to avoid overlap, he will advise me of any
further Petroleum Engineering equipment which he may purchase
locally.

II. MEASUREMBENT OF CLOSED IN WELLHEAD PRESSURES.

Dead-weight tester installed and use in direct measurement of
wellhead pressures demonstrated. This eliminates the use of pressure
gauges for this purpose, except as a preliminary guide. Absolute
accuracy obtainable: 23 lbs. in 1000 lbs., and sensitivity: 0.1 1b.
per sq.inch. In the absence of a pressure on the well this
demonstration was carried out on a large sample of gas at approx.
150 1bs. pressure.

All gauges used in previous closed-in pressure measurements
were tested against the dead-weight tester and the mecessary
corrections at the significant pressures determined at & temperature
of approximately 50° F. It was found that the corrections supplied
by the Colliery Company were unreliable.

Results:-

Corrected closed-in pressure when well at 1586' with open
hole to 1244', where the 8" casing was set, is 680 lbs. Little
reliance can, however, be placed on this figure, as it is based
on the memory of liessrs. Falcon and Winter as to what the gauge
was reading at the time (640 1lbs.) no actual observation having
been made. Furthermore, the open hole included the 1248/1279' sand
as well as the first 4' of the 1582/1642' sand. There was also an

unknown gquantity of cavings at the time.
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Corrected closed-in pressure when well at 1652' with packer
set at 1596' was 615 lbs., the Anglo-American Oil Company's gauge
gauge botrowed for this reading proving to be reading 65 1lbs. higher.
This pressure should be reliable, as it was messured after the well
had been flowed and all mud fluid below the packer ejected.

Corrected closed-in pressure of the 1720/1734!' sand with the
well at a depth of 1758' and the packer set at 1700' is 620 1bs.
This was, however, measured before the well was flowed, with certainly
mud below the packer and, possibly, up to 40!' or so of mud above 1it.
The true pressure would, therefore, probably be something of the
order of %0 1lbs. more than the observed pressure.

Corrected closed-in pressure of the 1760/1806' sand with the
well at a depth of 1806' and the packer set at 1759' ig 643% lbs.
This should be reliable, as it was measured after flowing the well.
The probabiiity is that the pressure of this sand and that of the
1720/17%4' sand are the same.

Further action.
(1) Valves temporarily installed on dead weight tester to be

replgced by Sunbury Needle valves on arrivsl. These in turn to be
replaced by z" Crane Needle valves on arrival (these have been ordered)
and Sunbury valves returned to Sunbury (N.F.)

(2) Gauge correcti ns to be repeated at approx. 700F for comparison
with the corrections at 500F. (N.F.)

(3) Permenent base to be instailed for dead-weight tester with,
if possible, levelling arrangements (N.F.)

(4) AlL future closed-in pressure me:ssurements to be made on well
direct by dead-weight tester at any convenient but fixed elevation,
which should be reported, the gas being brought to this elevation by
means of the high pressure hose supplied. In taking these readings in
cases where the time is limited owing to the necessity of pulling out
the packer, a graph should always be submigted covering the range of
readings before the packer is pulled, in order to ensure that if any
slight rise in pressure is stiil occurring this is known and some

estimate of the rate of rise is possible (N.F.).
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(5) All closed-in pressure readings to be taken after flow,
Specific note to be made as to whether there 1is still any mud spray
in the line. This is best observed not at the flare but by blowing
off from & connection in the line, through hose supplied, into &

glass container (N.F.)

{II. WELLHEAD AND PRODUCTION LINE FLOWING PRESSURES AND
GAS PRODUCTION TESTS.

(L) Western gas Chart - based on Oliphants Formula - handed
to Mr.Falcon for purposes of preliminary estimetes of gas production
based on flowing pressure drop througe production line.

(2) Flowing pressure measurements to be by either gauge or
manometer as convenient. Corrections of gauges used to be determined
by dead-weight tester and correct pressuree of previous tests made
and revised estimates of production (based on Chart) to be submitted.
Accurste observation of wellhead flowing pressure at each production
test also essential (N.F.) This has since been done and reported by
Mr.Falcon for the 1700-1758' test (with the exception of the wellhead
flowing pressure) and for the 1759/1300! test. Similar date still
awsited for earlier production tests, including correct wellhead
flowing pressures.

(3) Method of determining corrcctions of gauges at pressures
lower than practicable by dead-weignt tester explained, This involves
the use of tyre pump,and manometer in balance with the pressure gauge.

Further Action:- 43" mercury mznometer to be supplied (D.C.) Further

supply of mercury to be obtained loczlly (N.F.)

(4) For purposes of accurate calculation of gas productions whic!
will be done in Head Office. flowing temperatures in the line to be
observed and reported. For this purpose special XxpE pipe thermometers
supplied. Barometric pressure also to be observed and reported.
Precise 1/d of production line also to be measured and reported (N.F.)

(5) Orifice well tester with full working instructions supplied
for measurement of small gas productions where pressure drop through
%" line is anappreciable, and method of use explained. This makes the
present 2" and 1" production lines superfluous and they may, ig
desired, be taken up and in their place a short 2" by-pass installied
near the open end of the 3" production line as shown in the sketch

below:
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(6) To permit attempts at calculation of the bottom-hole
flowing‘pressure during production tests, the size of the drill pipe
used always to be reported, and the interval between tool joints.
The dimensions (dismeter and length) of tie bean in the Halliburton
flow tester also be measured and reportéd (N.F.) There does not
appear to be & dimensioned drawing of the flow tester in this Office.

1V. MEASUREMENT OF GAS SPECIFIC GRAVITY ON SITE.

Method explesined and necessary data supplied. Such measurements
are desirable as a routine in order that early information is
obtainable regarding any change in the character of the gas in
advance of Sunbury's determinations, the results of which would
usually be supplied too late for any further tests of a sand to be
made should any important changes in the gas occur. Specific Gravity
of both the flowing gas on production tests and slso of the closed
in gas to be determined as a routine and, if any apprecicble difference
1s observed, samples of Loth to be co. lected for analysis. Further

action:~ Supply drying towers and drying agents (D.€.)
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V. GAS SAMPLING.

(1) Winchester bottles for gas samples for Petroleum Dept.
to be sealed with collodion as well as wax (specified by Petroleum
Dept.) as additional precaution agsinst leakage. N.F. to order
coliodion locailay, cancelliing Item 11 of H.0. Indent 475.

(2) When collecting gas samples, gas to be passed through
vertical gas-water separator - merely a piece of vertical pipe
with gas offtake at top and water offtzke at bottom, of which
construction to be arranged locelly by N.F. This+is desirable as
it was noticed that a s:mple at Cousland contained water.

(3) One of the large sample containers ordered by Mr.Seamark
from 0.W.E. was examined and considered satisfactory. The pressure
of tnis samp.e, after drawing ~-ff a certsin amount of gas for dead
weight tester demonstration purposes, was 146 1lbs. (corrected) at
500 ¥. and there appeared to be no leak. These containers are,
however, too large for routine samples for Sunbury, though very
suitable for storesge purposes on site, or for sendingy bulk samples
for special investigation.

Further sction

(a) Pressure of the sample tested to be re-determined in
a week or so to ensure that there is in fact no leakage
in these containers, allowsnce being made for the
temperatures of the two tests (N.F.).

(b) Recommended that 5 more of these containers should be
ordered for storzge purposesy making 8 in all, and
that one container full at, say 500 lbs. pressure, of
gas from e ch sand struck should be stored in these
at Cousland against possible future demand.

(4) The sample containers at present in routine use were
examined and considered unsuitable, partly on account of the type
of valve in use énd partly because no mecihanical protection is
provided for this valve in transit. It is also clear that these
are unsatisfactory, the last sampie having arrived at Sunbury at
no pressure. # design is attached for a type of small sample
container which it is proposed to order for routine purposes. These
wili be ordered in two sizes - 2 and 5 litres capacity at atmospheric
pressure - both being otherwise the same and capable of withstanding
1500 lbs. test pressure. Normally the 2 litre size will be used for
high pressure samples and the 5 litre for low pressufe - i.e, flowing

- samples. Samples to be sent in duplicate, For Podbilelniak analysis
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minimum gas requirements are 10 litres, so that a minimum collection
pressure of 15 1lbs. gauge is desirable for flowing samples in order
that each of the two containers sent to Sunbury should contain
sufficient gas for a Podbielniak analysis. The 5 litre size of
container would, of course, be used if larger samples shoula for

any reason be reguired. initially it is proposed to order 12 of each.
Further actionk- Order to be placed (D.C.)

(5) Sample containers to be prepared for fililing by preliminary
heating with primus blow lamp and by evacuation with Geryk wvacuum
pump supplied, in order to ensure no possibility of contaminationj
these to be connected to gas supply still under vacuum and to be
blown through for some time before sampie actually taken.

(6) In despatching samples, a note to be made on the accompanying
letter of the correct pressure of the sample when despatche@ and of
the tempcorature at waich the pressure was observed. Sunbury to compare
this with the pressure on receipt, making due allowance for
temperature, and to report leakage, if any. A note also to be made
on the letter of despatch of the condition of the well at the time
the sample was coilected.

The following points were discussed, and resultant
recommendations are given under each heading:-

I. PRODUCTIVE CAPACITY OF INDIVIDUAL SaNDS;
NECESSITY FOR BOTTOM-HOLE PRESSURE RECORDER.

(1) There is no 8Goubt that very considerable back pressure is
being imposed on the sands at any apprecizble rate of flow by the
3" bean in the Hailiburton flow tester and by the drill pipe with
its enlargement and contraction of section at each joint and still
more so at the tool Jjoints, A calculation of the amount of such
back pressure is a matter of some difficulty, but it is probably
of the order off at Least 100 to 200 1lbs. at 5 m.cu.ft. per day. A
further note on this point will be submitted 1f any satisfactory
results can be calculated. In any case, it is certain that the flush
production of wells would be very much more through casing, though
not necessarily the sustained production rate, which can only be
ascertained by a long production test. +he only satisfactory method

of measuring the bottom-hole pressure drop is by inserting a bottom
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hole pressure recorder in the anchor pipe of the flow tester, and
it is recommended that an Amerada instrument should be purchased
for this purpose. Enquiries wili be made as to specification and
cost; an approximate figure of £300-£400 may be taken for purposes
of meking z decision. The 4.1.0.C. bottom hole pressure recorder,
though more accurate than the Amerada, would be useless for this
purpose, as it is only a single reading instrument. A recording
instrument would also have the following advantages:-

(a) that it will give a true picture of the success or
otherwise of the shut off of the packer.

(b) that it may be left in site during successive tests
at definite rates of flow, whether through casing or
through a packer, whereas the A.I1.0.C. instrument
could not be used with a packer and in casing would
have to be withdrawn for reading between eacn rate
of flow.
The construction of a bottom hole differential pressure/production
curve for each sand will enable accurate estimates of flush production
capacity to be made and provide reliable data on the comparative
permeability of the different sands struck.

(2) In the mezntime, more information on the productive capacity
of the sands than can be obtained from a production test at one
flowing pressure would be obtainable by testing the production of
each sand at varying wellhead flowing pressures, and it is recommended
that this should be done as far as is practicable within the time
imposed by the necessity of avoiding any danger of freezing the
packer, this being a matter for decision by the Drilling Superintend.

(3) 1t is also recommended tha£ the next sand struck should be
tested with two sizes of pilot hole, the initial pilot hole being
reamed to a larger size between the first and second tests. (It is
not practicable to ream the pilot hole to full hole between first &
second tests, as a packer test in full hole would involve some risk
of a fishing job). The results of such successive tests would provide
some data as to the extent to which production is dependent on the

area of sand exposed and on the permeability of the sand.

II. POROSITY AND PERMEABILITY TEST OF SANDS.

It would appear deirable that porosity and permeability
tests of each sand penetrated should be carried out on site, as a

great deal depends on the discretion of the resident staff in such
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tests and their familiarity with the samples. ®uch work would
not, however, be practicable unless or until the present staff
is augmented.

III. CORRELATION OF SANDS.

In view of pressure results to-date, it would appear that
pressurcs may not be much help in the reliable correlation of the
sands, though opinion on this point is reserved until further
éccurate dead-weight tester observations of ciosed in pressures
have been taken. L1t is also understood that there is considerablg
difficulty in confident Beological correlation of the sands from
the Anglo American well to our well. Under these conditions, &
Schlumberger survey may be of great assistance, and it is recommended
that this should be made on the present well before the next string
of casing is run and on the next well to bedrilled. If any reasonable
correlation is obtained between Schlumberger results and coring
results on our two wells to the Anglo American well, it might indeed
prove possible to dispense with coring altogether on further wells
and rely entirely on Schlumberger correiation. Although no scope
can be seen for the application of the Schlumberger methods in our
Iranian Limestone fields, it does seem that the conditions of
multiple sands which mf£kgm obtain at Cousland are precisely those
under which their methods have proved most successful.

Iv. FINAL PROGRAMME ON CONMPLETION OF WELL.

This was discu:sed, but it must be to a large extent dependent
on the number,'if eny, of further sands struck, and their contents,
Mr.Teitt's suggestion of running a string of casing to bottom and
gun-perforating and re-testing the successive sands proved would
appear to be the most reasonable. If no further sands are proved,

a packer could be run in the casing, and the main upper sand from
1582/1642 conserved in the annular space, and the two lower sands
1720/34 and 1760/1806, treated as one sand - their pressures being
aporoximately the same - and produced through the packer. Should a
number of new sands be proved with varying reservoir pressures, it
might be possible to test sands individually by means of a double
wall packer. +he design of such a packer has already been considered

by Mr.Seamark for use in Iran..
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V. PEIROLFUM ENGINEERING ACCOMMODATION AND STAFFE,

It is quite clear that, even with the eguipment already
supplied, Mr. Falcon's accommodsation is very miach oVercrowded, and
it will be essential to erect a small Petrolieum Engineering Lab.
and Store. Two rooms are reguired, the Laborstory for office and
precise instrumental work, and the Store for dirty work, bins,
samples etc. The present General Store is already overcrowded and
leaks very badly, which is undesirable with precise instruments,
and, in any case, in our experience it is better to keep Petroleum
Engineering appardus out of & general store, otherwise it gets
mishandled or used for purposes for which it is not intended.

As regards staff, Mr.Falcon will be zble to carry out any
Petroleum Engineering work at present necessary, but, shoulid it be
decided to carry out porosity and permeability measurements on site,
or should oil be struck, he will certainly require assistance. In
the latter event, a fetroleum Engineer would be essential. In any
case, it is now clear that a man with either Petroleum Engineering
or Production experience - preferably both - will eventually be
required on this field, as, even if oil is not found, there is no
guestion but that commercial gas has slready been proved. 1t is,
therefore, recommnended that steps shoulid be taken to allocate such
a man to this work although there is no immediate urgency. In the
early stages of the field this need not necessarily be a full -
time Jjob; he could be based on this Office, where there is plenty
of work to keep him employed, and pay extended visits to Cousland
as and when necessary until such time as it is obvious that he
shouid be resident there. This proposal has the advantage that the
man responsible for the development of production arrangements -
which will be comparatively simpile - and reservoir control in this

field would be familiar with it from its beginning .

Sgd. D.Comins.
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COUSLAND ¢ RESERVOIR EQUILIBRIUM CALCULATIONS.
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ressure/ft. of
and the 1720 feet

gas sand. - —=..
Data - C.P. at 1632! test was 680 A gauge = 695 & Abs.
C.P. at 1734' " 1n 58y & m = 595 & Abs.

Pressure &/ft. (at assumed Temp.90°F)

For 695 & : 072 % .58 x 695

144 x 14.7 x D

N

T v bl K605 = 1 - 885 =008

1470

o

. . Pressure A&/ / ft. = . 015 # il
.". R.P. at 1580! = 695 + 1580 x .015
0565 = 695 + 2 = [L94 ks>
ol 695 + 24 194 ks>
R S 15
G955 -
= 5
For 595 & = 072 x .38 X 595

144 xi1407 %P

D 5 R £ -1 = 078 =008
1470
. « Pressure A /ft. = 01274 = .013 (say) —>»
. . Pressure at 1720! = 595 + 1720 x 089
= +.22 = G Abs.
L 595 :7/%" S =
s 19
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‘(b) Water - Assume pressure/ft. between limits of 0.45 and

0.50 #

Reservoir Crude (if any) Assume pressure/ft. 0.35 #

TEIES Now assuming a common water table in the two sands the lower

pressure in the lower one may be accounted for by either:-

(a) a longer column of gas in the upper
sand then in the lower one.

(b) a longer column of oil in the lower
sand than in the upper one.

_—

T1I. Caleulstion of (&

/682 FE. S+ 79 H Fbs .

1720 - & 6/74 bs.

Let X.be depth of gas column in upper sand below 1582 ft.

1 y n n 1t f1 n " lower " n E 720 ft i

Consider equilibrium at gas : water level in the lower sand.

(2) On basis of water 0.45 A /ft.

Pressure calculated from upper sand data :-

TG4 =015% = .45 {x ~ ¥ = (1720 - 1583)

i

719 + .015% - 0.45x + 0.45y + 0.45 x 138

il

781 - 0.435x + 0.45y o ma st o)



and from lower sanda data

=. 617 4 .003y sl et 00
s BLMEA 013y = 781o= 0.455x +.0:45y

R L T

I

b=
N{O~

NS

i.e. roughly x = ¥ = roughly 380 £t.

this 1s preeise

]
®

and if y

(b) Repeating on basis of water 0.54/ft.

617 + 2013y = Y19 4+ 015X - 0.5% + 0.5y + 95 x 238
fae adlhy o~ A8Yy = 171

i.e. roughly x - y S —%g% = roughly 350 ft.

l

apd if y 0 this is precise.

V. Calenlafion aof. (b).

For the calculation it is necessary to assume that oil :.
water level is at closure in each send - a reasonable assumption.
(No assumption regarding the depth of closure is however

neceS»E‘a]/i.Y-)-L—————————M S 882 £ 5 TI9 - obs .

1720 £ ¥ 617 #963

|
|
|
|
¥
|
l
l
|
|
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Consider equilibrium &t oil : weter level in the lower sand.

1. On basis of water pressure Q.45 A /ft.

Pressure from upper sand data

1l

719 + .015(% - X) .+ .35x + 0.45 (1720 - 1582)
719 + 015 = + .335% + 62

i

P81 % L@L5 (o + «355x —
and from lower sand data

ol s G R I
=60 + S0k8(l+ 337 ¥

. « 617 + 0813z + .337y = 781 + 0152+ .335x
v 330y - 335 = 164+ .002z

« . Poughly y - x = 164 + .002z

roughly 490 ft. + .006z

Now .006z is so small that it may be ignored (even if z was 1000 ft
as compared with about 400 ft. geologically expected .006z would
only be 6 f£t.)

IfT x =90 y = 499 ft.~say, 500 ft. —>

2. 0On basis of water pressure 0.5 A//ft.

Then 719 + .015 2 + .555# + 0.5 (1720 - 1582)
= L7+ B3 2 + 337 %
. . .337y- .335x = 171 + .082z

and roughly y - x '= 171 + .002 (& = roughly 510 ft.
sG] e Y] : .
L if =0 yo= 510 f§, say 500 ft. —3>

D. COMINS.

g
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Copy
2 - MR.B.R.JACKEON
rom  HR.A.Re TAITE, Ovia CHIRP GEOLOGIST.
Our Ref. Your Rei. Date 1%th May,1938.

Subject

Accompanying this note 13 a Btructursl Comtour lag of
the Cousland and adjoining structures on the scale of &" o
1 mile. This map differs in detall from that drawn by
Allison. The principel ressonz that have necesszitated this
modi fication aret-

(1) Information from Couslsmd No.l snd Midlothisn No.l.

(?) Borehole information obteined from menuscripts
in the Geologicsl Survey O0ffices in BEdinburgh. 'The most
importent of these relate to the synclinal ares between the
Cousland and Carberry Bill crest maxima, ;

(3) Unless evidence has been obtsined to the contrary,
the Bectlons dréwn by the SBurvey to illustrate the model in
Edinburgh Mus-um snd reproduced in illison's Report, have
been assumed to be & true representation of structure and
heve been used as & baslie for the structural map.

(4) It is considered that where the Lower Limestone
Group reaches the surface it will have an effect on the
wpogm, {this effect is very marked at Cousland, DVirey
and {aside) and it is cssumed that Carberry Bill snd
Falside Aill are topographic expressions of the structures
of the underlying Lower Limestone Group.

Too great relisnce cannot however be placed on the
map &8 the area gemerslly 1s drift covered and exposurssrare,
Correlation between widely spaced and even between neighbour-
ing boreholes is difficult, snd the thickness variations of
the measures between the coasls of the Edge Cosl Group from
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one locality to snother are by no memns negilgible.

Correlation between the strata penetrated in
Cousland No.l and D'Arcy No.l has proved & marked thinning
northwards of the 011 Bhele Group aemﬁmm by an lncresse
in srenaceous sediments. The structural effsct of this
thiuning has been to make the formation in Cousland No.l
at & depth of 1250 ft. some %70 ft. higher thun its
equivalent in the D'Arqy boring, ond not sz the contour
mep would indicate 200 ft. lower. It is not practicable
however at the present stage of our knowledge to draw
contours on sny particular horizons in the 0il Shale Group,
such contours would ba too speculative o be of wy vslue.

LOCATIONS.

A production of 4,000,000 cubic ft/day of gos hes been
proved st Couslané from the 358:?-1642 Sandstons zone only
part of which has been tested. A further 2 to J million
cublc feot/day 1s to be expected from the untested very
atmesble sind between 1586 snd 1596 feet. It is nod known -
owever whether this ic¢ & dome gas ssaociated with oil
accumulation or wvhether 1t 18 part of & gas accumulation
only snd whichever i1s the case the extent of the fleld
is unknown. Jfurther wells will hove t be drilled to
eluelidate these points,

New locations csn be sepercted into two categoriest-

g) Exploitation wells drilled ss mear as possible
to the Discovery well but locsted 3o as to glve maximum
information of the fluid content of the reserveir

and (2) BExplorstion wells drilled as for zs possible,
consistent with the objective of baing potentisl producers
from the Discovery well to obtein meximum stratigraphical
and structurel information of the field. £

It 18 not eunsy to arrive at an sstimsate of tha gss
column or of the elevation of oil/water level in the field.
The effective closure of the structurs on the top of the
Caleiferous Sendstone Peries 13 the 99-100 contour 1.e.
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01 o 4001 below the Couslend crest, but 1t 48 to be
sxpected that this 1imiting closure improves ¢ Lth depth
owing to the thinning northvards of the strabs.

-«'\\ ",\\_‘ ¥
The following date sre availuble &8 to ollfwater
-gnd guasfoil levels . TRITR

1188t gus . . 1660' selt water <80 lg‘:&"f‘};g;meﬁ‘ar.
s Rl
1248t gas - 1810 oil 370 ft Mm\gm';rany lower
15901 ges : = 2 2000! gas (Hidiothisn) | 200F%.
' structurslly lower

This dsta 18 very meagre bub indicates theb &
column of ever 200 ft. bui under 0 ft. is to be @n
in the 1582' - 1642 sond and therefore that the optimum
position for a potential oll producer would be fmﬁ 250 to

%00 ft. below the crest of the structure. G
(sae accompenying map) .

Location A satiefies ss far as is possible the
conditions of sn Exploitation Well, being 250% te 300!

pelow the presumed crest of the structure spnd a8 close s
such a control permlts %o Couslsnd No.L. i

The structure between Cousland No.l1 =nd Location A
1s feirly well controlled by outcropplng lLimestones anc by
racent borings snd sinoce the dlstonce between the two is
only # mile 1t is not rmticipated that there will be any
great change in the development of the 01l ghale Group.

Locetion B hos been selected as one that will give

reasonsble chances ol being & producing well but will at
the seme time gilve valuable information on the development
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of the 0il Shale Group northwards and also on the
potential yalue of the extensive area covered by
the Carberry Hill and Falside Hill crest maxima.

| If only one well is to be drilled initially 1 feel
that Location A should be given priority as being the one
that is the more likely to produce oil. It is strongly
urged,however, that a second drilling outfit is obtained
so as to acceierate the putting of the field on to a
production basis whether for oil or gas.

(8gd.) A.H., TAITT.
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Memorandum.
From }r K.L.Falcon To Mr.A.H.Taitt, I/
London
Our Ref. Your Ref. Date May 3rd., 1938,

A.ALLTISONS CONTOUR MAP OF COUSLAND/D'ARCY ANTICLINE

On page 7 of his report on the Cousland/D'Arcy structure
Allison states that he constructed his contour map in the Cousland
region taking the thickness from the top of No.2 Limestone to the
base of No.1 Limestone as 160' (from the section on H.M. Survey
6" sheet V111 S.E.) We now know that the thicknesqhhould e 277Y,
This alteration makes the Survey estimate of 1000' for
the height of the Great Seam above the top of the Calciferous
Sandstone very nearly correct. Allison took this height as 900!
in the Cousland region, so all his contours here are 100' too highs

The thickness of 277' is worked out as follows:-

No.2 Limestone 101'(in Easter Cowden bore)
Sandstones 100! (at Cousland)
No.1 Limestone 76% (at Cousland)

Cousland which started in Wo.2 Limestone, had 64' of it.
A 1" Ii" Coal seam in the Easter Cowden bore 15' below the base
of No.2 Limestone correlates with the Cousland 82/84'coal, which is

18" below No,2 Limestone(the 102/05' Cousland coal is not developed
in this bore).

A

The D'Arey well drilled through 162' of beds before
reaching the Calciferous Sandstone geries although it started below
No.2 Limestone, thus confirming the greater thickness.
The 6" Survey sections show variable thickness for the strata
including No,1 and No.2 Limestones, but usually well over 200'

X MilhsDia. had 173
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Memorandum s
;.,ﬂ-f/‘" £ /
RESIDENT GEOLOGIST, MR, A, H, TAITT,
From COUSLAID, DALKEITH, To D'ARCY EXPLORATION CO., LONDON.
Our Ref. Your Ref. Date 25th April, 1938.

Subject .M. GEOLOGICAL SURVEY'S PAPER ON COUSLAND CORES FOR

THE GLASGOW CONFERENCE ON SHALE AND CANNEL COAL.

Dr. Simpson has asked me to send on this draft of the
paper to Dr. Lees. If any corrections are considered necessary
they should be forwarded to H.M. Survey, Southpark, Grange Terrace,
Edinburgh, as soon as possible. The publication of a paper on
these lines was agreed upon when Dr. Lees visited Scotland at the
end of last year.

T have read the draft and made two small alterations in
pencil.

The Company have not been mentioned presumably because
the paper will immediately follow Dr. Lees contribution on the

Search for 0il in Scotland.

A, LSxlen.,
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Copy

MR.B.R.JACKEON,
From MR.&.H. TAITT, To HR.B.K.N.WLLIE.
Our Ref. Your Ref. Date 4i5th February ,1938.

Subject

’ Couslend No.l at 1400 ft. has already encountered
two zones, 1188'-1209' and 1248'-1279',the cores from which
were saturated with oll and which on teét have produced
20,000 and 30,000 cublic feet of gas per day respectively,
apart from these, higher sandstones were oll pmpregnated
but have either failed to produce any fluld or have pro-
duced only water. Of the latter serles the zone between
907 snd 938 ft. was on core evidence the most impressive
but no production at all was obtained during a packer Lest.
Thus in the top 1038 f£t. of the 0il Shale Group penetrated
at Cousland, 3 major zones of oil impregnated sandstone,
totalling 8% ft. have been encountered and from these
50,000 cubie ft. of gas/day have been produced, but mo fluid.

At D'Arcy, the Anglo-imerican 0il Company encountered
gas with a production of approximately 13 milliom cubie
feet/day from thin sandstones at about 1950 ft. from surfeace,
this zone has not yet been reached at Cousland. ;

The old D'Arey well drilled by Pearsons obtained
a production of some 7 tons of oil from a sand at 1810 ft.
from surface. Rl 0

0il indications therefore in the Cousland area are
by no mezns unimpressive, but a complication has been intro-
duced by the proved thinning of the 0il Shale Group from
D'Arey to Cousland. The effect of this thinning has been to
improve the structural position of the Cousland well relative
to D'Arey in that the 1752' ostracod limestone of Dépey
is almost certainly to be correlated with the 1228 ft.horizon
of Cousland i.e. making allowance for the difference in
surface elevation, at a depth of 1300 ft. the Cousland dome
is some 300 ft. higher structurally than D'Arcy, but we have
no evidence of the direction of maximum thinning. It is
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possible that the small Chalkie side dome west of Cousland

or the Carberry Hill structure to the N.W. are still higher
structuraliy. Due ® thinning of the whole group pinching
out of individual sands is probable and such & pinching out
will control sccumulatlon irrespective of structural position.
Again in en area of suvh unstable deposition 1t is probable
that the porosity or more important, the permeability, of
individual sends will be varisble. Accumulation and/or
productivity will be largely influenced by this control.

We have therefore in the Cousland area 3,as yet,
unknown factors apart from surface structure, all or
of which are liable to influence the zccumulation of oil.
(1) the position of the subsurface crestal area

(2) the position at which individual oil sands
pinch out

(3) porosity control of accumulation.

and

These three factors are in themselves sufficient to Justify
the location of at least one more well in the Cousland area
and the indications of petroleum briefly summarised above
make the drilling of further wells & necessity before the
pata&éialities of the area can be said to have been fully
tested,

Testing results have so far been far from satisfactory
or convineing

(1) the 907-938 ft. sand, cores of which were
strongly impregnated and the porosity of which
was more than 10%, gave no production at all on
test. It was sssumed that this was due to lack
of pressure in the formation.

(2) the 11881'-1209' sand,cores of which were also
oll impregnated snd of fair porosity gave only
gas without & trace of oil on test. It is of
perticular interest that aithough the maximunm
closed in pressure was over 450 lbs/sq.ins., and
the sands from core evidence were of fair porosity,
the production was only approximately 20,000
cubice feet/day.
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(%) the 124B1-1279! send. The cores of this sand
were in part strongly impregnated with oll whieh
slthough wexy contained a fair proportion of
lighter fractions and the porosity of the sand
varied from 18-23%. Wwhen tested, exhasustively
bailing, washing and cleaning with solvents oni
30,000 cubie ft/day of gas with a total of 3 galloms
of oil were produced. The pressure of this show is
not known but it is more than 150 lbs/ sq.ins, and
it is unliikely to be appreclebiy less than that of
the 1188'-1209' sand.

The poor results obtained may be due in part to
semi-permanent mudding off of potentially productlve zones,
a faetor that can only be eliminated by using some special
fiush, e.g. oil, by controlied circulation or by drililng
with & cable tool outfit. It is significant that the Dtirey
well produced some oill, admittediy not a greatqgantity, from
the 1810' sand which is probably &t the same horizon as our
174811279 zone.

I would therefore recommend that any further wells
drilled at Cousland be drilled, at least through the more
potentially productive zones of the 0il Shale Group, with
Cable Tools. Drillinsg with Cable Tools would also remove
the principasl causes of slow progress, the necessity for
econtinuous coring snd frequent testing.

(Bgd.) A.H. TAITT.
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COUSLAND WELL : ESTIMATE OF GAS PRODUCTION CAPACITY.
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Data.

"Pressure in inches water 278 feet from end one inch flow line
18.75 temperature 4=1/2 centigrade 18 ft from end 0.85 ins

and 4 centigrade closed in pressure maximum recorded 450

probable maximum sbout 650 details follow = Falcon.!

Oliphant Formula.

2 2
Q in c.ft./hr = 42a, Pl - P2 for gas of sp.gr. 0.6
L
a2 = 10 for 1V pipe.
L. = 278 - 18 = 260 ft. = 260 = 0.04925 miles.
5280
Pl = Barometric Pressure (unrecorded) say 14.4# at elevatlon

of well, 560', + 18.75" water measured at say 40°F.

14:.4 +» 1875 % 0361
344+ 0.676 = 15.0768.

i

P2 = Barometrlc Pressure say 14. 4# + 0.85" water measured
at say 40°F.
= 14,4 ¥ 0.85 x .0361
= 14,4 + 0,805 = 14.4351f
L] > 2
. Q in c.ft./nr. = 42-\/&5.0262 _ 14,431
: 0.04925

= AL /osh w5 L og8 5
0.04925

47 “\/F___i§_——
.04925
= 42\ /385.8 ‘= 42 x19.64

'QO iIl C.ft./hI'.

and Qg in c.ft./24 hrs. = 24 x 8%4:7
= 19,800 =




Temperature Correction.

Average temperature of flowing gas

= 4.25 Ce = 40°F, = 500 °F.abs.

. Qo = 19800 xa/ggg = 20,200, say, 20,000.

Sp.Gr. Correection.

For example, if sp.gr. was 1.0 instead of the figure of 0.6

assumed in the formula, the volume would be 20,200 x- /.6
1.0

20,200 x 0.774

il

15,650 c.ft./day,

1l

say, 16,000

Molesworth Formula (Probably more accurate for the very low
pressure drop in this case.)

E iy, - y32s e
G1

ad Lew

Where d = 1.0 inches. af
b= prgssure drop in inches = 18.75 - 0.85 = 17.9"
G = 0.
1 = 260 feet.

17352 x 245/ 17,
.6 x 260

v Qg el /day

i

41550 0.1148
550 x 0.3385
14,050 c.ft./day e

]

_ Temperature Correction.

= 14050 ml%? = 14300,
0

Sb.Gr. Correction.

If sp.gr. was 1.0 volume would be 14300 x 36 =.14%00 x JT4
1.0

= roughly 11,000 c.ft./day.



Conclusion.

By Oliphant Formula Production between 15,000
and 20,000 depending on the specific gravity of the gas which
has still to be measured at Sunbury and by Molesworth Formula,
which is probably more accurate for the very low pressure drop
in this case, between 10,000 snd 15,000 c.ft./day.

A round figure of 15,000 c.ft./day is, therefore,

a reasonable estimate on present data.
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Sth October 19%6.

Dear Alliseon,

I em forwarding herewith a 1&t£.r to you
from Dp. Hsc Gregor which your father kindly
sent on to us. We have retsined a copy for

our files,

Yours sincerely,

(8gd.) P. T. COX.

Dre.d.dllison,
dasjid-i-Bulaiman,




5th October, 1936.

A.Allison Esq.,
"Gleniffer Cottage",
Barbreck,

By Loehgilphead,
ARGYLL,

Dear &ir,
In reply to your letter of 3rd October, I acknowledge
receipt of the letter from Dr. MacGregor addressed to your

son and thank you for forwarding it to us,

Yours faithfully,
For ANGLO-IRANIAN OIL COMPANY LIMITED.,

(8gdo) P. To’ COX'

For CHIEF GEOLOGIBT.
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v [V Geologicael Survey oi Gt.Britain.
0 l'\ (Scottish Uffice),
Southpark,
19, Grange Terrace,
EDINBURGH.

30. 9. 36.

Dear Allison,

I have been away & good deal lately and have been
alscbflooded out with visitors from the Geodesy and Geophysics
Assembly meeting here and with enquiries by various members.

I should have written you before but I wanted to look into
the question you raise.

It just amounts to this that we really do not have the
information necessary to make definite correlation of the
horizons met with in the D'Arcy Bore. The material from it
came up as sludge and we had no chance, therefore, of receiving
a really satisfactory record. I am not willing to attempt
correlating with the very full seguence at ; and

Certainly 1t would be somewhat rash to use the
Entomostraca in the limeéstones at 1147-1187 ft. at D'Arcy as
a basis for correlating them with the Burdichowse. Any
correlation made on the informastion available is, I am afraid,

speculative. ;
Yours sincerely,

(sgd.) D. MACGREGOR.



G 0. By
GEOLOGICAL SURVEY OF GREAT BRITAIN,

(Scottish Office),
Southpark,
19, Grange Terrace,
Telephone: 42726. Edinburgh.
7 S T T,

Dear Allison,

Fakes is an old Scottish mining term used for beds
intermediate between sandstone and mudstone. It is defined as
a laminated or thin-bedded impure argillaceous sandstone passing

on one hand into sandstone through faky sandstone and on other

hend through faky blaes into blaes(or mudstone). Kingle (or Kennel)

is a very hard pure sandstone usually with a siliceous cement.
In terms of composition you might arrange our main Carboniferous
sediments roughly in following order :-
Arenaceous Hard siliceous sandstone or Zkingle.

Sandstone.

Faky sandstone, mainly arenaceous.

Intermediate g Fakes.

Faky blees.

Argillaceous ( Blaes or mudstone,

g Fireclay.
Daugh is Jjust a soft, coaly fireclasy especially where found in
association with a coal, thus a soft coaly fireclay below a coal or

occurring as a parting in a coal is generally spoken of as daugh.



I hope you are enjoying your visit to Lochgiefhead.
Yours sincerely,

(Sgd.) M. Macgregor.
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UK/E/12

29th July, 1936.

b, Allison, Esq.,
Gleniffer Cottage,
Barbreck, Lochgilphead,
Argyll.

Dear Allison,

Further to my letter of 28th July, I enclose a copy
of a note by Hr. Wyllie on Wil in the Carboniferous of Scetland!
dated l4th June 1933, This note should be regarded as
confidentisl and on completion of your work should be returned
to this Office.

Commenting on this note Mr. Dewhurst says %It is clear
an present evidence that the Cousland Dome offers & better site
for a test well than does the D'Arcy Dome slthough further work,
which should be carried out, may show that the third and most
northerly dome is the best for the purposs®,

In a letter to Dr. Lees dated 3rd August 1933
¥r. Conacher gives some further information concerning the
intrusion on the Dunnet horizon to which he attributes the oil
found at Westwood and Breich: he suys that this sill is known,
from mining datsa, to have destroyed the Dunnet Shale over an
aree of 10 sq. miles and it is calculated that the destruction
o{lthis area may have set free about 17 million tons of crude
oil.

The following references may be of use to you in
examining the oil prospects of our Licensed Area No.l4s

H.R.J.Conacher: 1528 "Native Hydrocsrbons associated with
the 04l 8hales of the Lothians?, Trans.Bdin.Geol.S8ec.XIIL,L

D. Teit:s 1928 "On the occurrsnce of Petroliferous Sandstones
in the Carbomiferous Rocks of 8Scotlsnd and their relation
to certsin Black Sendstones®, Trans.Edin.Geol,S80c.XII,1.

H.R,J.Conacher: 25 "Bome gecurrences of Natural Mi 3
in the Bec@t 232 Shale %ie dsg, %r&us.s ig. eoi?ﬁgg; }5.



I sm sending you coples of (1) Geol. Burvey Memoir bg
M. and 4.G. Macgregor on "The Midland Velley of Scotland (1936

(11) Geol. Survey Memoir by H.G. Carruthers on "The 0il Shales

of the_Lgtnians" (3rd Bdn.1927) for your use in connection with
this work.

Yours sincerely,

(B S P T:COX,

PIC/LH

Ze



UK/N/12

28th July 1936.

A, Allison, Esq.,
Gleniffer Cottage,
Barbreck, Lochgilphead,
Argyli.

Dear Allison,

Dr, Lees has psgsed your letter of Z1lst July to me for
reply. The following instruments have been forwerded to youi-

1 Geologicsl Hammer

1 Clinometer Compeass

1 Abney level

1 x10 lens

1 6" to 1 mile scale-protractor
50 Sample Bags (large size)

There is no oil prismatic compass (Army type), Map case
or 100 ft. tape in stock here &t present but the two former items
will be forwarded to you within the course of & few days. If you
find that & tape is required, will you obtain one locally.

Referring to your letter to me of Zlst July, I note that
you have written to Dr., Smellie and that you wish to stert work in
the Dalkeith area on August lst. I have eince seen Dr. Smellle
who has agrsed to put you in touch with Geologickl Survey and
Scottish 0ils psople who are likely to be of use to you.

The main objective of your work is to prepere & structural
contour mep on & 6" to 1 mile scale of the LtArcy and Coushlende
enticlines, and as much of the surrounding country &s is relative
to problems of oll accumulation. This will necessarily be based
largely on records avallable but you will need to become familiar
with the surface geology and, where necessary, checkx or amplify
material available from other sources. & report covering the work
should be prepared in which the oll prospects are briefly reviewed
and any new information or analysis of data that may be of use when
testing the area are given, Outcrops should be sampled
systematically with & view to providing a reference collection for
the Resident Geologlst at a test well.



to youi-
to 1 mile (Topographical) Sheet No.74 showing in red the
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One copy of each of the following maps have been sent

explore for oil.
: £ mile Geological Sheet No.3%2.
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Yours sincerely,

(Sgad) P.T.COX.

IX H.¥.

IX 8.¥.

VIII N.E.
VIII N.¥.
VIII 8.E.
VIII &.¥,
XIV N.E.
XIV N.¥.

area (No.l4) over which the Company holds & license to

Edinburgh IV 8.E.Haddingtonshire VIiIY}

9%40%
XIX ﬁ.ﬁt,f
XIV .‘&D



NOTES ON A VISIT TO COUSLAND AREA - DALKEITH.

March gth. 1936.

Visited water source 7a. An important source
offthe Opéenfoord Estate,but now owned by them: importance
due to supplying O»€enfoord Castle, Cranstown Riddle House
and certain farms. Rate of 40,000 - 43,000 gallons
per day were given. The source is a surface spring which
flows by gravity to Sauchenside Farm from where it is pumped
up to Chesterhill. The project - i.e. the cleaning up
of the site and present distribution of the water, is two
years old.

Source 4. Said to be a good spring, equipped
with a small pump: supplies cottages and Fordel Mains.

It was established two years ago by following back a spring (?)
at the bottom of the fidld and excavating some 5' or 6! into
Nelays.n Said never to fail.

Source 5. Not visited: said to fail occasionally.

Source 3. Has an overflow near the road at N.
of "seen." Does not overflow always, but at sometime every
day, even in summer: usually in the morning. Is hard water.
Four year records show this source has never failed. There
is no excavation, but the water is piped from its source
somewhere in the middle of the field to the overflow by the

road. Figures given for "Fordel Park Roadside" were:-

3500 gallons /day in April 1935
700 " " " July 1936
240 gallons /day g dates not given but were

520 " n successive figures in Mr.

876 n n Smith's note book, presumably
4500 L u - monthly rates for production
2057 n " during the latter part of

4520 B L 1936.



Souree 2. Not in use. Described as a "deep"
bore: water stands in the well, but since source 1. is
sufficient, 2 is not used.

Source 1. Not such a big supply as 7a. Situated
in the Limestone quarry at Westfield and has its outlet and
tank just south of Windmill plantation. The water in this
mine, which is dammed up in one of the shafts from where it is
pumped to the tank, is said never to fail although the level
in the summer is said to drop.

Sources 11 and 16. The Geological Survey say that

these sources are supplied from 1, by underground pipes.

Source 8. A "deep" bore put by the ? Cement Company.
It is important since it supplies the village. Rates guoted
were: -
July 1930 1684 gallons /day.
Dec. 1930 3927 n /day.
Oct. 1934 4320 " /day.
Sources 9 and 10. Unimportant and never properly

developed surface springs.
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HOTE ON THE STAIR ESTATE WATER SUPPLY AND POSSIBLE
EFFECTS ON THIS SUPPLY OF TEST DRILLING AT COUSLAND,

The attached map (Fig.l) shows twenty four points,
indicated to us by Mr.Robert SBmith, from which water 1s obtained
for the.Steir Estate. I understend that twenty-three of these
points lie within the main boundary of the Stair Estate and that
the twenty fourth, numbered 7a on Fig.l, is not situated on the
estate but is the property of Stair Estates.

Mr.Smith has informed us that Nos.l, 8 and 7a are
the most important sources of supply. No.l supplies many farms
and buildings, No.8 the village of Cousland and No.7a Oxenfoord
Castle, the Home Farm and other gardens and houses.

Nos.2 and B are derived from boreholes. The former,
which probably penetrates rocks of the Carboniferous Limestone
Series is not mow used and yields no flow at surface., No.B
is & borehole drilled in the floor of a quarry in Carboniferous
Limestone and yields a flow of water at surface.

No.l is obtained by pumping water from small reservoirs
formed by damming a roadway in the disused Limestone mine. Nos.
9 and 10 are small springs or seepages in or near the Cousland
guarries.

All the other sources indicated, including No.7a&, are
surface springs or shallow pits into which water seeps from
fluvio-glacial drift.

The attached section (Fig.2) illustrates the general
sub-surface composition of this area. Thickness of the fluvio-
glacisl drift layer varies locally from zero to & probable
maximum of about thirty feet. Over the greater part of the
area there is a continuous sheet of this deposit. Beneath the



2,

drift, there is a group of limestones with some interbedded
shales, folded into the esnticlinal structure shown in the

section. The axis of this fold is oriented in an approximately
HNE - SSW direction and passes through Cousland and D¥Arey. At
B*Arcyfa:borehole has shown that there is & thickness of 162 ft.
of limestones overlying 62 ft. of clays or shales which constitute
the uppermost member of the 0il Shale Group of strata. At
Cousland approximately the same thickness of limestones is
expected to overlie a similar clay group.

The yield of water from springs or pits in the drift
layer may be derived from that deposit only or such a supply
may be supplemented by seepage from the underlying limestone
series. Water @btained from the limestone guerries or mines
near Couslend or from the boreholes Wos.2 and 8 is derived from
fissures or other cavities in the limestone beds. Maintainance
of the supply of water from either drift or limestone is
dependent on rainfall. The drift swureég»ére, on account of
their shallow depth,’mora lizble to be affected by dry seasons
than supplies obtained from deeper limestone sources. Exposure
of these limestones in the gorge SE of Chalkieside, at a
topographic elevation more than 150 ft. bélow the surface at
Cousland, also makes this source in the gquarry workings more
subject to variation in rainfall than it would otherwise be.

The attached diagrams (Pig.3) show records of flow of
water (1) from the artificially made reservolr inside the
Cousland workings, from which Ho.; supply is pumped.

(11) from an outlet of the quarry workings into the
gorge SE of Chalkieside.

(141) from one of the spring sources in fluvio-glacial
drift. These diagrams are made from observations of lr.Robert
Bmith and though the number of readings and the period ovéf which
they were observed'are limited, the results leave no ﬁaubt.ﬁhgt

in each case there has been great natural fluctuation in yi@}d

between 1930 and 1936.



A borehole drilled at our test location, near

Cousland, could conceivably cause (1) contamination,
by oil, ealine water or mud or cement laden {luid, of the
water supplies derived from the limestones within a
radius of say 800 yds. The risk of contamination
decreases greatly with distance from the borehole and the
arbitrary figure of 800 yds, is selected as a reasonable
limit, considering the nature of the rocks and their
structural form. It 1s noteworthy that of the twenty
four sources of water supply guoted, ten including No. 7a,
lie nearer to the test well drilled at D'Arey and to the
probable site of a test well or wells to be drilled in the nex
future by Anglo-American O0il Coy. Ltd. than to our
Cousland site.
(2) diminution of
water supplies derived from the limestones within the
800 yds. radius if (a) porous strata should be penetrated
by the test well below the limestone
series. :

(b) such porous strata were dry or
contained fluids under lesser pressure
than the head of water in the limestone.

(¢) insufficient precautions were taken
to prevent movement of water from the
limestones into the borehole.

A borehole drilled at our test location could

have no effect underground on water supplies derived from

drift deposits.

Contamination. While drilling through the limestone series
(i.e. the first 150-200 ft.) there is a chance that

supplies drawn from the limestone close to the borehole



4.

might be contamineted by whatever fluid is put into that
hole. We propose therefore to drill this section
either by & rotary method using fresh water in circulation
or by a percussion method in which there would be fresh
water in the hole, Slight and temporary turbidity

of near supplies is the worst that could occur during this
process.,

It is then proposed to eementAcasing from the
clay group below the limestones to surface. This casing,
if satisfactorily cemented, will prevent contamination
of the limestone waters by any oil or saline waters
found at deeper horizong or by mud flush used for further
drilling. There is a slight and temporsry risk of
contaminating the near sources of water by water carrying
particles of cement during the few houps after the

cement slurry has been introduced into the well.

There is no risk of ceausing diminution of

any water supply while drilling in the limestones.
Batisfactory cementation of casing, as described above,
removes any risk of causing diminution of any water
supply even if low pressure, porous horizons are
encountered at greater depths.

Summarizing, it can be said that drilling
of the test well involves a slight risk of temporary and
non-toxic contamination to near sources of water supply
while drilling the first 150-200 ft. and while cementing
the first string of casing. It also involves avramate
risk of causing contamination or less probably diminution

of near sources after cementation of that casing, This

risk becomes nil if the casing is satisfsctorily cemented
and in such cases the Company is obliged to satisfy



H.M. Petroleum Dept. inspectors that cementation is
satisfactory before drilling msy proceed.

In view of this assessement of the

risks of possible damage, it seems not entirely unreasonable
that the Company should accept onus of proof that any
contamination of sources of water within 80u 7ds. of the
test borehole wes not caused by their operations,

If any standard could be obtained by which the
normal yield of these sources of water, at any future
time, could be gauged, the Company might reasonably accept
an ecual responsibility for diminution but this is not
possible, The fluctuations in yield shown in Fig.3.
amply demonstrate that there is periodic diminution due
to natural causes. It might be extremely difficult
1f not impossible to establish that diminution st a future
date was caused‘by seasonal chamges or other underground
operations and not by the Company's borehole. Unless
detailed records were available of a large number of water
levels over a period of at least several tens of years,
the effects of seasonal changes would be incapable of
reliable assessment. It is therefore recommended that
onus of proof with regard to diminution of any of the
sources of water supply should not be accepted by the

Company.

(Signed) P.T.Cox.
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From MR.A.H.TAITT. To MR.B.H.JACKBON,

Your Ref., Date 5th August, 1938,

As far as can be envisaged at the moment, assuming
unfavourable results from our Test Wells at Eskdale,
Gun Hill and Hardstoft and from the Geological Exploration
boreholes at Coalport and excluding the development of
the Cousland Structure, there remain two exploratory
Test Wells to be drilled, a series of test wells in the
Pentland Fault area and boreholes for geological information

~on the Cousland Structure and at Formby in Lencashire,

and in the South of England the Chaldon Down boreholes.
Iest Wells.
(1) Qllerton.

Seismic work on the Ollerton Structure is
sufficiently far advanced to enable us to confirm the
presence of a Carboniferous structure with at least 800 ft.
closure and with its ecrest in the neighbourhood of Bakring.,
From Hardstoft evidence the depth to the Carboniferous
Limestone at Eakring will be of the order of 4500 ft,
and to satisfy ourselves as to the productivity of this
limestone 1t will be necessary to drill to closure, a
further 800 ft. Seismic work now being carried out
between Ollerton and Xelham may, however, enable us to
arrive at a more accurate estimate of the depth of the

Carboniferous Limestone.

3 As it is on the results of the Ollerton Test
that the value of hidden structures in Lincolnshire will
be assessed, it is recommended that this well is put
first on the programme.
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(2) Balfour, Eyfe.

In view of the results so far obtained from the 0il
Shale Group at Cousland and Midlothian the Balfour S8tructure,
although faulted becomes of major importance.

The evidence from the Balfour Msins borehole is
_conflicting and must be regarded with suspicion. (The Balfour

- Mains borehole, which was drilled with a Diamond Drill to

45351 and is known to be far from vertical, indicates that

the top of the 0il Shale Group is 2000 ft. lower than estimated
from sections by the Geological Survey). :

The 0il Shale Group is undoubtedly thickly developed
in Fyfe and conseguently a well to be conclusive, i.e. to
penetrate the whole series, may have to drill to 7500 - 8000 ft.
on the Balfour Meins borehole evidence or 5500-6000 ft. on the
Geological Survey evidence.

(3) PBentland Fault area (3 tests to 1500', 3000' and 2000'?
;

In my memo. of 1lth July I recommended that one

of these holes, Location A, should be drilled with the Failing &
Outfit as it appeared that this outfit would be available and i
that the structural delimitation wells at Cousland could be §
drilled by the 0.,W.,E., Portable Drilliing Outfit, Mr. Seamark
has, however, pointed out that it would not be possible to

carry out satisfactory formation tests of the sands of the
0il Shale Group in the Pentland Fault area withhthed/Failing
Outfit. & would recommend therefore that the Hardstoft Cable
Tool OQutfit be transferred to the Pentland Area or should

results at Hardstoft be such that it is not possible to transfer
the OQutfit, then a new medium sized Cable Tool outfit be obtained:i
Buch an outfit, if capable of drilling to 3000 ft. could be
subsequently used {or the development of the Cousland Structure.
In view of the increased rentals now being pald for the Licensed
Area No.,A.14 it is important that potential producing areas £
within that Licemce, should be delimited as early as pcssible.

et A
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Geological Wells.
(4) Cousland, Structural Delimitation Wells.

2

™

In my memo, of llth July I recommended that at least ‘
5 shallow holes should be drilled with the 0.W.E. Portable Outfit:
for the purpose of obtaining further data on the extent of the
surface structure at Cousland. It now appears to be improbable
that the O.W.E. Portable Outfit will be available for this work,
but in view of the inability of the Failing Outfit to test the
Pentland Fault Area successfully I would recommend that that
outfit on completion of the Coalport Drilling be moved to
Cousland so that Location P. (1) (see Falcon's note of 22.5.38)
can be drilled before Cousland Ho. 3 is located.

(5) Eormby. Geological Information Wells.

The seepage srea in the Formby Licence is covered
with recent deposits - peat and clays - overlying the Trias
which itself completely masks the underlying Carboniferous
Structure. It is presumed that the oil originates in the
Carboniferous and reaches the surface by way of faults in the
Trias. To obtain information on the behaviour of the Carbon-
iferous it will be necessary to drill a series of shallow
boreholes and such drilling can be effectively carried out
with the Failing Outfit on completion of the Cousland
Structural delimitation wells,

A

L
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UnFil the proposed regional geological examination
is carried out of the area it is impossible to say how deep
or how many boreholes will be reqguired, it is anticipated
however that at least y500 ft. of driliing will be necessary,

(6) Chaldon Down Drilling.

Owing to the impossibility of meking a second location
until the drilling of the first location is completed and
conseguent lack of continuity in any programme of drilling
necessitating the use of two different outfits, it has been
suggested that this drilling be carried out bg contractors.

In view of the uncertainty of the exact position of the second
location forecasts of depths cannot be made wxcept within wide
limits. The férst well will have to be drilled deeper than
800! but should not exceed 1200t subsequent wells will it is
anticipated be between 1200 and 1500 ft. deep.

(8gd.) AJH.TAITT.
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Memorandum i W ‘M/

: MR.B. R.JACKSON
MR. A.H. TAITT. To via DR'LEESZiux

Your Ret. Date 11th July,1938.

SHALLOW DRILLING AT COUSLAND FOR STRUCTURAL INFORMATION.

-

The attached nofé‘ffom Mr.Falcon suggests three
locations for shallow borings to obtain structural
information on the extent of the Cousland Structure.

The surface geology of the Cousland area is
largely obscured by a mantle of drift zmnd away from
the area of colliery workings (i.e. on the crestal
arez of the structure) the details of the structure
are largely unknowmn. Pits or auger holes will not
supply the necessary information as 1t is necessary
to obtain the lithological sequence, in the absence
of palaeontological evidence, over several hundred feet
of strata in order to determine, with any reliance, the
position in the succession.

Al though there is no immediate urgency for this
shallow drilling, it is important that it should be
completed before locations are selected for delimiting
the Cousland Structure. It will enable us to select
such locations with a much greater certainty as to
their structural position, as far as the surface
structure is concerned, and, will also assist in assess-
ing the potgptfal value of the field.
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Although thickness variation in the Calciferous Sandstone
Series introduces a most uncertain factor at depth, definite know-
ledge of the position of the top of the Series is the best structural
evidence obtainable on which to base locations.

On present information, we must accept the Carberry Hill -
Falside Hill area as a crest maximum comparable in size to the Cous-
land crest maximum, but structurally about LOO feet lower. A
shallow saddle, including a N.E.-S.,W. fault with downthrow to the
N.W., probably separates Carberry Hill and Falside Hill, but is of
little practical importance.

At the North and South ends of this crest maximum, information
is unsatisfactory.

North of Falside Hill, the topography strongly suggests that
an important fault line running S.W.-N,E., with downthrow N.W., cuts
across the pitching end of the structure. This fault would unite
the Quarry House fault with the supposed large fault bounding the
Preston-Roslin Sandstone outcrop on its East side. liore knowledge
in this region is essential if future well locations are to be made
with care.

South of Carberry Hill, the evidence suggests a pitch down
towards the Carberry fault. This however is not definite, it is
also possible that the fault, which has a downthrow of about 600
- feet to the 8.W. at Carberry, maintains its importance South of

Carberry Hill /
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Carberry Hill, i.e., that the Falside-Carberry Crest Maximum, instead

of pitching at its Southern end, is chopped off,

If a Portable Drilling Outfit capable of coring to 500 feet

is available, it would be useful for solving these problems. The

following locations are suggested in order of importance :-

Fola

P.3.

Near the 350 foot (topographic) contour, 2,000 feet S. of
Beattie's row and 2,500 feet N.W. of lyles. This would give
definite information at the North end of the Carberry-Falside
Crest Maximum, and together with the information from location
P.2 would prove or disprove the line of dislocation suggested
by the topography. It would also give a standard succession
useful in subsequent holes,

About 145500 feet South of Dolphingston Farm. An old bore-
hole, 1,400 feet S.W. of Dolphingston ruin, recorded limestone
at 150 feet, but what limestone is not known. We do not know
the position of the top of the Calciferous Sandstone Series
here.

About 1,000 feet S.W. of Backhill. This would check up the
presumed Southerly pitch at the South end of the Falside-
Carberry Crest Maximum,

These locations are shown on the accompanying tracing from

the 6" map. There are many other minor problems which shallow holes

could solve, but in view of the uncertain thickness of the different

zones of the Calciferous Sandstone, I do not consider them of practical

importance at this stage in our knowledge of the area.

AL L Salcon

22-5-38
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