


PRELIMINARY STUDY OF THE VIRDEN ROBELEA FI¥LD

TRAFFORD & ABSCCIATES LTD,
| - <_ : ¥)
%
Alnwn 24th, 1954,
I 54

TRAFFORD & ASSOCIATES LTD.




The !ississippian limestons has been found productive in the porous
bands of the so-called Uolitic scns, All or part of this sone 1s opsn to the
borebole in all produc¢tive wells. The average porosity of this sone caloulates
to 3,70% for permeabilities higher than 0.1 md, and 9,66% for permeabilities
higher then 1.0 md, Core analyses of nine producing wells show that 80% of
the footage in excess of 0.1 md, has & psrmsability of over one md, The
Uolitic sone consists of several porous beds, each a few feet in thickneass,
separated by dense limestons, Fraoturing is sbundant so that it may be
assumed that the porous bends are comnected with esach cther, The average
total net thickness is about 13 feet,

Above the Uolitic sone the Crinoidal sone is found, some 25 feet in
overall thickness. The Crinoidal sone shows identioal porosities and perm-
sabilities as the Uolitic section, Unly 69% of the cores in excess of 0.1 md.

were over one md, 30 fer no proof exists that commercial oil production can

be obtained from it, although in more than half of the wells this sone has been

lefi open to the borehole. The average total net thiciness is about 14 feet,

Overlying the Crinoidal sone is soms 80 fest of denser Migsissipplan
limestone, Forosities are again in the aane order as in the Uolitic sons.
Fermsabilities are lower, Only 36% of the footage with permesbilities in
excesa of 0.1 ad, was over one ad., GSome ten wells left about 30 feet of this
sone uncased, but no production is expeoted from it,

(ESEIVGL CONTENTS
Two cottom hole samples showed that the oil is highly undersaturated,

Original pressure at datus (-630') was 976 p.s.i.g. and the saturation pressure

at 44° F. 1s meagured at 140 and 170 p.s.i.g. respectively with some 89 ou, f%,
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of gas per barrel of residusal oil of 35.4° A.F.l. Visoosity of the oll is
3.6 c.p. at original reservoir conditions,

Counats water content of the pore space is egtimated at 30%,

LE FRE S

Uriginal pressurss in Novesber 1943 measured from 976 to 978 p.s.l.g.
os five adjoining wells, four of Iapsrisl and B,A, Union Groses #1, The Imperial
wells showsd negliygible pressure decline jn April 1954 after a total of 50,000 .
barrels of oil nad beeu produced,

Une pressure mecpurement is available in the sast pert of the field,
Lai. Staudard 13-24 shcewee 8 shuiein pressure of about 930 p.s.i.g. at -630¢

altar 231 nours build-up,

fei.'s are available vnly for the laperial wells and two adjacent |
B.h. wells, B,A, Grose #1 well mesasured a .1, of 2,15 barrels per day per ;
pound pressure drawdown, the remsining wells varied between 21 and 50 Wd/
Peteie Tie 2.15 b/d/p.s.i. caleulates to a permesbility of 540 md, for h =
157, U F 3.6 Copey Pe T 660' and ry = 0,376', The others show at lsast ten |
tines this value, |

It wvas noticed that the core analyses showmd horisontal permeability |
averages of between 0.78 and 100 md, An oecasional plug had s permeability ia _5
excepe of 30 darciss.

HECOVEA i L3M |

Tue alight pressurs decline for the undersstursted oil points toward .
pregsurs nainleassses dus Lo water iaflux, .

|
The strata ia which the oil is contained slopss up towerd the oast i
and northesst at spproximately 30 feet per mile. :
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The oil water contact, as far as zould be determlued fron the

slectric logs of wells which drilled that deep, is found to slope at almost

the meame angle, Hith the existing vertieal fracturing il is expected that

the water sons will provide all the charscteristics of a botiom water drive,

including water coning, That this latter is trus is borne out by the {act

that some ten vells produce over 101 water, some as high as &5 and 35,

The recovery sfficiency estimate could lzad o e good desl of

gontroveray. 1t would appear that at the zomeni the oil is produced maialy

from the fractures,

1r order to have a grester movemsnt of oll froa the

patrix into the fractures az marked preasure differential ls required, ln

the wells. much as the Tmperisl snes, hardly any pressurs differential is

obaarved betwaen Tlowing and statlc pressures, while the watar appears to

replace all the withdrawn oil, %H.A, "nion Trose #1 had a drawdown pressure

of some 65 n.s.i. for & Tate of 140 barrels per day. This well produces 22%

vater! The static pressurs has probably remained close to virgia pressure.

In hoth types of wells one may expect to recover hut e small percentage of

the oil in the matrix and virtually all the oil ir the fractures tefors the

vells will go to water. Uverall recovery may not exceed 0%,

MAX IMUM _PFRMISSIBLF RATE DFTYRMINATION

On the basis of the formula iatroduced by the Alberta ietroleun and

taturat Cas Conservation Doard, the Y.7.A. calculmtion for the Lolitie sone

would be developed ss follows:

iverage net productive thickness = 1a°

Average porosity = 9,667 (in excess of 1.0 nd,)
Connate watsr content = Yk, estizated

041 Shrinkage = 0,95

Heoovery = 2%
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Uniform rate life = 10 yeoars

Development Factor = 1,5 (This has been reduoced i
arbitrarily from 2.5 to |
|
|

1,5, Altheugh the limite |
of the field are as yeot |
unkpown, the interoonneo~- |
tion of the developed and |
undsveloped p.rta is |
belisved poor and no Jjust-'
ifiutim is seen in a |
factor of 2.5) |

!

The above factors calculate to an M.F.H. of 31 bbls./dey.

If it can be shown to the Board's sstisfaction that the Crinoidal
sone contributes to the produstion, the M,P.H, for this sone would be developed
as Tollowss

b = 14'; porosity * 9.663; connate water = 30%; shrinkege = 0,95;

recovery = 2083 life = 10 years; development factor = 1.5,

¥,F k., = 24 bbls./day.

The combined M.P.K, would smount to 55 bbls./day.

Present allowable is 100 bblas./dsy but only few wells are able to .
produce this, The ones that ean are flowing wells and show & high produstivity%%
index and low water cut. FPressure information in the pumping wells is soarce |
s0 that a comparison cannct be drawn, The lack of ioformation makes it ime
practical to give individual well M,P.R.'s.

The Uperstors should be asked to prepars evidence to show that the

Crinoidal mons is capable of comaercial oil produection,
- The Operators should be asked to prepare evidenes to show that a development |
factor of 2,5 is still werranted,
- Static and flowing bottom hole pressure meagurements should be taken at

regular intervals, also in pumping wells,
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~ater cuts should be watched carefully, sspecially of the wells with hardly
any pressure decline,

lo order % restrict wetar production to some extent the allowables could
be given as "gross® fluid,

1t is felt that 100 bbls./dsy is too high an M,F,R, with respesct to the
average well ressrves. Assuming that the Crinoidal were equivalent to the
“olitie, recoverable reserves would caloulate to 123,000 barrels, with-
drawal rate nov is 28,5% anoually and upen full development it would atill
be 11,5% per year which is a rather high rate of withdrawal, If the
L{rinoidal is not productive, this situstion is worse.

It is reccamended that the M.F.H, is set betwesn 50 and 60 berrels per day
as an intermediate messure until the Opsrators have had tims to collect the

aboves mentionsd evidance.
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