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Chief Etngineer

Chevron Canada Resources Limited
500 - Fifth Avenue S.W., Calgary, Alberta T2P 07

1986-02-04

Daly Lodgepole "A™ Pool

Daly Unit No. 3

Request For Reduced Drilling
Spacing Unit Approval

The 01l and Natural Gas
Conversation Board

Room 309, Legislative Building

Winnipeg, tanitoba

R3C 0OV8

Attention: €. 3. Kaang, Chairman

Gentlenen:

1.

Pursuant to Section 20 (3) of the Petroleum Drilling and Production
Regulations - 1984, Chevron Canada Resources Limited, as Operator of
Daly Uait No. 3 in the Daly Lodgepole “A" Pool, requests approval for
reduced drilling spacing units in Unit No. 3. The current approved
well spacing in Daly Unit No. 3 is 16 ha and Chevron requests that the
approved drilling spacing unit be reduced to 8 ha. The wells drilled
on reduced spacing would be located at the intersection of the legal

subdivision boundaries in order to minimize pattern skew.

The royalty and working interest owners within one km of Daly Unit MNo.

3 are shown in Table 1.

Daly Unit No. 3 has been developed with 16 ha well spacing and oil
recovery to date is 17%Z of OOIP.

Daly Unit Mo. 1 has been partially developed with 8 ha well spacing and
oil recovery to date is 33% of O00IP.




10.

Projected ultimate recovery from Unit No. 1 using various methods is:

a) 347 of 00IP from a oil recovery versus water cut correlation.

b) 39Z% of 00IP from a log WOR versus cumulative production plot.

c) 487% of O0IP from a log oil rate versus time curve (see Appendix A
for details).

Projected ultimate recovery from Unit No. 3 is 30% of 00IP from a log

0ll rate versus time curve.

The above data indicates that reduced well spacing will Iincrease oil
recovery in Unit No. 3 by 4 to 9% of OOIP or 320 to 720 103 m3 of
oil.

Chevron plans to evaluate the effects of 8 ha well spacing in Daly Unit
No. 3 by drilling four wells around Injector 6-12-10-28 {See Figure 1).
If the infill drilling pilot proves economically successful, 8 ha well
spacing would be implemented in other areas of Unit No. 3 where

economically feasible.

Figure 2 shows the production forecasts for the pilot area before and

after the infill drilling.

Manitoba Regulations require that wells be at least 100 m from a Unit
boundary. Thus any infill wells drilled between the Unit boundary and
existing 16 ha wells would be off pattern. At this time, Chevron does
not plan to drill any 8 ha wells between the Unit boundary and existing
Unit wells. Therefore, the 8 ha infill wells will not have any effect
on the correlative rights of the royalty and working interest owners
within .5 km of Daly Unit Ne. 3.

Chevron's interpretation of the Regulations indicates that oil
production from new wells drilled on approved spacing, will have new

0il royalty or mineral tax status.



Any questions regarding this Application should be directed to Doug
Schierman at (403) 234-5150 at the letterhead address. Requests for

additional copies should be directed to our Information Centre.

Sincerely,

DS/ds ‘QYY\C. G. FOLDEN, P.Eng.
Supervising Engineer
Reservoilr

cc: H. C. Moster,
Director of Petroleum Branch
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APPENDIX A

Performance of the Daly Lodgepole A Pool Waterfloods

Currently the Daly Unit No. 3 Waterflood is developed with 16 ha well
spacing and 5 spot patterns. Unit No. 3 oil recovery is 17% of OOIP and the
WOR is 1.3 (See Figure Al). The Daly Unit No. 1 Waterflood is partially
developed with 8 ha well spacing and 5 spot patterns. Unit No. 1l oil
recovery is 33%7 of OOIP and the WOR is 20 (See Figure A2). This production
data indicates that Unit No. 1 is in a much later stage of depletion than
Unit No. 3.

Ultimate oil recovery from Unit No. 3 is projected to be 307 of O0IF. The
constant percentage decline fdrmula, qr = qi e Dt gith parameters

from the log oil rate versus time curve on Figure Al, was used to determine
this value. The terminal oil rate was assumed to be 100 m3/mon. The log
WOR versus cumulative production curve (See Flgure A3) gave a projected
recovery of 87%Z. This projected recovery is unrealistic so it was not

used .
Pro,ected ultimate o1l recovery from Unit No. 1 using various methods is:

1. 347% of OOIP from extrapolating anm oill recovery versus water cuat

correlation (see Figure A4) to a terminal WOR of 30.

2. 397 of 00IP from a log WOR versus cumulative production plot (using the
equation log WOR = m Np + b with parameters from Figure A5 and a
terminal WOR of 30).

3. 48% of 00OIP from a log oil rate versus time plot {using the constant
percentage decline formula with parameters from Figure A2). The

terninal oil rate was assumed to be 100 m3/mon.

The log oil rate versus time plot for Unit No. 1 gives a very high oll
recovery compared to the other two methods. If these results are
consistent with Unit No. 3, then the 307 recovery projected for Unit

No. 3 could also be optimistic.



Assuming that the projected recoveries are reasonable, then Unit No. 3 oil
recovery could be increased by 4 to 97 of OCOIP by infill drilling to 8 ha
well gspacing. This amount of incremental oil i3 consistent with documented
data. Literature on Texas carbonate o0il reservoirs indicates that reducing
well spacing from 16 ha to 8 ha will improve oil recovery from 4 to 8% of
OOIP (see list of references). The reservoirs documented have porosities
ranging from 4 to 157 and permeabilities ranging from .7 to 27 md. The
Lodgepole Formation in the reduced spacing pilot area has an average
porosity of 10X and permeabilities of about 6 md. Table Al contains the
well spacing and recovery efficlency for various Texas oil reservoirs (from
Reference 4). This data indicates that oil recovery is significantly

increased as well spacing decreases.

Reduced well spacing in Daly Unit No. 3 will increase oil recovery by:

1. TImproving areal sweep efficiency.

2. Improving lateral pay continuity.

3. Reducing wedge - edge oil.

4. Reducing the life of the waterflood by accelerating oil production.

The wells on 8 ha spacing will be drilled in areas which are outside the
flow paths between the current producers and injectors. These infill wells
will provide new pressure sinks which will expand the flow paths and

increase the areal aweep efficiency (see Reference 2).

The base case production forecast for the Reduced Spacing Pilot was based on
current performance of the area. The reduced spacing production forecast

was based on the performance of Daly Unit No. 1.

Figures A6 and A7 are geologic cross—sections through the Daly Lodgepocle "A"
Pool. These cross—-sections show that some pay zones are not continuous from
well to well. The result is that these noncontinuous zones cannot be
effectively waterflooded. The uneven lateral extent of the pay zones also
increases the wedge - edge oil losses (see Reference 2). Reduced well
spacing will improve the lateral pay continuity between wells. This

improved pay continuity will allow more zones to be effectively waterflooded

and will also reduce wedge—edge oil losses.



In addition to improving oil recovery, infill wells will also accelerate oil
production, (as indicated by the differences In current recoveries at Units
1 and 3). The Daly Unit No. 3 Waterflood is now 30 years old and casing
corrosion could become more of a problem. The projected abandonment time
for Daly Unit No. 3 is about 2 050. If a well should become unusable
because of corroded casing and redrilling was uneconomic, loss of the well
would result in lost oil reserves. With this scenario, any accelerated oill
would become incremental oil. Therefore, Unit No. 3 should be depleted at a

faster rate in order to maximize oil recovery.

Another benefit is that the infill wells will be cored and logged using
current technoclogy. Thus, better reservoir data will be obtained to help

understand and evaluate the reservoir performance.

A reduced well spacing pilot will be used to evaluate the effects of 8 ha
well spacing in Unit No. 3. Four wells will be drilled around Injector
6-12. This area was chosen because it has better quality reservolr and
higher recoveries. The effects of reduced well spacing should occur sooner
in better reservolr allowing a faster evaluatlion. The oll recovery in the
6—-12 area 1is 217 versus a Unit recovery of 17%Z. 1If reduced well spacing is
successful in this area, it should be successful in areas with lower

recoveries.

In summary, reduced well spacing in Daly Unit No. 3 will help to maximize

0il recovery by generating incremental and accelerated oil production.
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Table Al

Field Spacing Recovery Efficiency
East Texas 2 ha 85 - 902
Conroe 8 ha 61%

Wesson 8 ha 607

Mercy 16 ha 50%
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DALY UNIT NO.1
PRODUCTION PLOT
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