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inireoduction

The Ebor field is located two miles, off the S, W. flank of Daly Fleld.
It has an areal extent of about 440 acres and consists of 11 wells. At this
time two wells, Dome Oal Standard Ebor 13-23-9-29 WPM and Calstan Ebor 15-23-
9-2% WPM, have been abandoned. The three Dome Cox - H.B. Ebor produce only
during the summer montha. The firat well in this pool was Dome Harris Cox
Ebor 14-23 whlch was completed August 31, 1954. By Auguat, 1955 the pool Ze.
was completely developed with completion of 11 wells, .

Production rate decline has been very rapid, typlcal of a highly under-
saturated solution gas drive reservoir which will have a low recovery of the
oil in place.

Water rates have also decline’ which suggest that the pool does not
have an effective water drive. The pool is currently producing at approxi-
mately 30 bopd which is very close to the eccnomic 1imit.

There 1s very little information upon which to base a firm forecast of
floodability. The probability of a successful waterflood is reasonably good
and is the only alternative to abandonment of the pool.

Geologz

The producing section in the Ebor Field lies above the "Transitional
Zone* in the Daly Field and is partly correlative with Stanton's Upper White-
water member. It conaists primarily of a limestone to dolomitic limestone to
dolomite partially plugged with secondary anhydrite,

The porosity appears to be poor to fair, intercrystalline with scme pin
point to small vuge and is very banded. The better porosity falls within the
more completely dolomitized sectiona.

Figures 1 & 2 (Contours on Top Porosity & Top of Mias. Unconformity)
are very similar indicating a relatively uniform cap overlying the poroeity,
In most cases wells were not drilled deep enough to obtailn a structural horizon
on which to map, so it is diffjcult to ascertain if the fall-off in the north

and east direction is atructursl or merely erosional.

Eroduction History

This pool has experienced a very rapid decline in production rate.
During 1955, the first full year of production, the average production was
116 bopd. By comparison, during 1957, the average production was 65 bopd; and
during 1961 it was 39 bopd (Table #1). Water production has declined at a
more rapld rate than the oil. This is shown quite clearly by the W.O.R.
ourve for the McDougall lease (6 wells) on Figure #7.
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During June, 1962 the pool produced 1,115 BO and 93 BW, resulting in
a cumilative production as of June 31, 1962 of 179,013 BO and 40,301 BW.

Eriaary Regovery

The rapid decline in preduction rate associated with low GOR's suggests
a highly undersaturated solution gas drive type reservoir. The decline in WOR
indicates the lack of an effective water drive. In view of this production
hiatory the primary recovery, as a percent of oil in place, will be low. The
probable order of magnitude is 8 to 108. A graph (Figure #8) of aversge oil
rate versus cumulative oill produced indicate a primary reserve of 196,000
barrels of oil.

Materfloed Recovery

It is difficult to make a proper analysis of the feasibility of water-
flooding this pogql. The areal extent of the poel is rather indistinetly defined
and the net pay is difficult to sssesms. This makes determination of oil in
place next to impossible. Also, the reservoir pressure history and the reser-
voir fluid properties are not available. However the following discussion presents
some jdea of what may be expected in the way of waterflood recovery.

1. The residual oil at the start of flood is eatimated to be
85% to 90% of the origimal oil in place. This is based on
8 eatimated primary recovery of 8 to 10f and a shrinkage of
approximately 0.95 stock tank bbls. per reservoir bbls,

2. The residual oll in the waterflooded portion of the reservoir
1s estimated at 23% of the pore volume. Thia is based routine
core analysais residual oll data from Sun McDougall 4-26 and
12-26 adjusted for shrinkage.

3. The waterflood unit displacement efficieni is estimated at
62% of the hydrocarbon volume, This was determined from the
residual oil saturation (8or) of 23% and the estimated connate
water saturation (Sw) of 40% as follows:

1 -8, - Sor 1.0 - .40 - .23 VTV
L - X100 = 62% °e
1- 8, 1,0 = .40

4. The vertical sweep efficlency is estimated at 85%. This is a q
judgnent factor based on the relatively poor permeability )
stratification.

5. The areal sweep efficiency is estimated at 65%. This is also a
judgment factor based on the maximum sweep efficiency for a
5 Spot pattern (73%) being reduced somehwat because this pool
is samall, the pattern would not be complete and could have
large edge effects.

6. The oversl] waterflood efficlency is estimated at 34%.

(Unit Displacement) (Vertical Sweep) (Areal Sweep) R
62% X 85% I 64% = M oo oo
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7. The increase in recovery of waterflooding over primary is
approximately 24% and would represent some 470,000 Bbls. of
oil. It should be kept in mind that this value is based on
a great number of apeculative estimates,

Completion Practices

The general completion practice has been to drill approximately 100°¢
into the Lodgepole Zone, set 54" casing, perforate approximately 17' and
Frac with 10,000# of sand. Exceptions are 3 wells which have 7™ casing
and two wells which are completed open hole. Details of individual wells
are shown on Table #2,

Proposed Pilot Waterflood

Preliminary estimates indicate that waterflooding the Ebor Field
(Lodgepole Zone) will result in an increase in recoverable reserves of approxi-
mately 24% or 470,000 Bbls. of oll. The economic success of this project will
depend, to a great extent, on obtaining stabllized injection rates of the order
of 70 - 100 bbls. per day, per injection well and the availability of a low
cost adequate water supply. To answer these questions Sun 0il proposed an
injection teat using McDougall 11-26 and to evaluste source water sand in the
Swan River and Jurassic zones in McDougall 4-26,

McDougall 11-26 was selected for pilot teat because it was an average,
or slightly above average, well as evidenced by production history (Figure #4).
Also it would be an injection well on a proposed expanded 5 Spot flood involv- _—
ing 3-26, 5-26,(7-26 )and 11-26, It is proposed to inject water into the RO
existing perforgﬁiﬁﬁéaat a depth of 2584 - 9' (Figure #3). Do

A source of water is a fairly serious problem as the shallow sand in
this area does not appear to be very well developed. The Jurassic Sands
appear to offer the best possibility. For a limited period of time the
California Standard Company obtained water for the Daly Field waterflood from
the Jurassic Sand in Daly 2-1-10-28 Wl; the interval perforated was 2039-751
and the capacity of the well was approximately 1,000 B/D, McDougall 4-26 has
& fairly good Jurassic sand development at a depth of 2400-20', It also
has 7" casing which would permit dusl completion as a producing oil well if
the flood is expanded. If this interval does not provide adequate water aupply
several other Jurassic Sands and possibly the Swan River Zone will be inveati-
gated as water source zones.

Copclugions

1. The Ebor reservoir recovery mechanism is a combination
of fluid expansion and weak solution gas drive which will
result in a low primary recovery of approx. 196,000 Blas. of oil.

2. The Ebor reservoir has essentially reached the economic 1imit
of primary production.

3. Waterflooding may increase the reserves by approx. 470,000 Bbls,
of oil. However the ecomomic success depends on injection
rates and an adequate wate¢r supply.
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Recopmendations

1.

2,

That an Injection test of two to three months duration
be run on McDougall 11-26.

That the Jurassic Sand interval 2400 - 20! in McDougall 4-26
be tested as a water source zone. If this proves inadequate
additional Jurassic Sands and possibly the Swan River Zone
should be tested.

If the above tests indicate a stabllized rate in excess

of 70 B/D and a water supply in excess of 300 B/D immediate
steps should be taken to expand the flood to a full scale

5 Spot pattern as scon as posgsible.



EBOR FIELD
Year m;nulative 01l Yearly Produstion Daily
Dec. 31/Bbls. Bbls. Production/Bbla.
1954 2,485 2,485 -
1955 46,027 43,542 116
1956 82,522 36,495 100
1957 106,107 23,585 65
1958 127,217 21,110 57
1959 144,132 16,915 46
1960 159,713 15,581 43
1961 173,820 14,107 39 -
1962 (1st Half) 179,013 5,193 28

J Fa g o ,"“-:_ o (2% Aangn 79




Well

13-23
14-23

15-23
2-26

3-26
4=26

5-26

6-26

7-26

11-26
12-26

1749
1742

1723

178
1708

a4
1733.5
1744

PR 2.

1734,
IS 254

1714

1696 °

1683
1716

2769
27107

27417

2668 ~

2783 .

2680 °
2659~
2939 °

2628
2662 -

Top
Miss.

(Lodgepole)

v

2614
2597 ©

2585 °
p
2561 ¢
2594 +
2595

2587 ¥
2560 ~
25707

2546 "
2577 7

IABLE 2

S s} mpletion etices
Ebo al
Caging Perforations
Size - Depth
™ @ 2632 2632 - 9, (OH)
54 @ 26867 2686 - 2711 (0H)
2616 - 34 <
7" @ 2680 2598 - 2604
2626 - 2632 -
5 @ 2638 © 2594 - 2614 -
5 @ 2660+ 2610 -25 -
7 @ 2728 2604 - 10 ¢
2616 - 24 -
2642 ~ 48 -
5 @ 2672 2667 - 14 ~
Re. Perfs. 2593 - 97 -
2599 ~ 2606 -
5k @ 2647~ 2612 - 2628 ~
2648 -~ 2659 (OH) —
5k @ 2720 2600 - 14 -
5% @ 2628 - 2584 - 94 -
5 @ 2652 < 2641 - 2649 —

Treatment

Frac. 10,000f 220 B. Crude -
Frac. 10,000#
Frac. 10,000#

Frac. <

Frac.
Frac.
Acid - 2 Bbls. & Frac.

Frac. 9,000# - 144 Bbls. Crude

WO squeezed perf. Acld 4 Bbls.
Frac. Sanded off.

Acidiged - 2 Bbls.

Frac. 10,500#

WO Acidized 1,000 gals. XFMW,
Frac. 9,100#

Frac. 10,000# - 250f Adomite - < %,

Frac. 9,000# - 124 Bbls. oil
Frac. 10,000 - 100 Bbls, oil
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Head Petroleunis Lid,
Pipertone, Manitote
KK 170

Hsttention: lar. ll. S. Hennem
Fregident
leor Sir

Re: EIbor hit Welle
Sun T. pclougell rbor Wil 5-26~9-29, lic. lo. 668
Sun Te debougall Itor I 11-26-G-29, Iic. Ho. 88

Further to cur letter of October 27, 1976 in which we asked you
to provide your couments on the rezrons why you Led not stated cmy future
planc to uce the cbove two wells for injection purporer, and eleco the costs
involved to devclop en adequate wrter supply cystem for injection in Iber
Unity we ccvice that o dete we Lave recedved no written reply to our letier
frem you other then our brief telephlione conversotion of esrlier tids menthe

Flecse provide thic office with your coruwents on the sbove mentioned

iiems prior to Januery 1y 1977 in order that the procescing of your aprliecationc
on ilkese two wells mey be comploied.

Yours sincerely,
Orioinad Siened oy B Coddvaat

He Co lostexry Po INiges
Director, Fetrolewn Bruanch,

stifet




October 27, 1976

Head Petroleuns Lid.
Pipestone, landitodba

oo 170

Attention: Iy, M.S. Haomen
President

Desr Sir

Re: Ibor Unit Welle
.Sun T. MeDougell Ebor WIW 5-R6-9-29, Lic. No. 868

Sun 7. lefougell Ibor WIK 11-26-9-29, lic. ho, 683

We aclnouledge receipt of your epplicationc to convert the sbove
two injecticn wells to possible produccrs in ike future.

Before completing the rrocescing of your spplications, please
rrovide thic office with your comtients on the followiigs

1, The reaconc why you bave not ctated eny future plcns to use the sbove
two wells for injection purrosese IL is our uncdersiending that the
leck of rezponse to weter injection in tbor Unit lo. 1 in tke pesi wao
due to Inufficient voalures of uster injected into the reservolr.

2. The costs involved to develop an tdequate wiler cupply rystem for
injection in tkis erea (i.e. drilling of o new well, cually coupleting
ocne of the zetdve wells in the Jurassic Sandes, trancporting wacer frow
a neerby scurce, otce)s

An early reply will be ppreclateds

Yours cincerely,

Origina! Signed by H. C. Moster
H. c. MOStEJ.‘g P. M"
Director, Peiraleum Branch,

M/ et




October 12, 1976

Mead Petroleums Lid.
Pipestone, Manitoba
RIM 1TO

Attention: Mr. M. S. Haorpem
Dear Sir:

Re: Ebor Unit Wells
Sun T. McDougall Fbor WIW 5-26~9-29, Lic. Ho. 868

Sun T. McDougall Ibor WIW 11-26-0-29, lic, No. 833
The above two wells have been suspended for more then ten (10) years.
Neither well has received approval to suspend operation in accordance
with Section 162 of Manitoba Revised Regulation M160-R1P,

As our files show that you are the present Unit operator of the above
Unit, please submit to this office prior to November 15, 1976, applications
(5-69-5M or ¥G-416) for each of the two wells stating your intentions for

each along with supporting data.

Yours sincerely,

Original Signed by H. C. Moster

B. C. Moster, P. Eng.,
Director, Petroleum Branch

SE/cf




DEPARTMENT OF MINES, RESOURCES AND ENVIRONMENTAL MANAGEMENT

TO . g A Al o ‘SL:ROM 7 %%

TO FROM

[ For your approval or revision 0 Reply direct with copy to me O Please sign
0 For your information a Plee;.se supply data for my O Please return
reply

[ Please take action [0 Return with comments [] Please see me

[0 Extracts of minutes for your and/or recommendations

information and action 0 Investigate and report {J Please phone

[] Please draft reply for signature of

Date 7 é /2 Ob Subject £ jm ( %M j

Message
o

&/M”M%MW-(

MNR-A-94 l Use reverse side If necessary
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