
 

 

 

 

 

 

Daly Unit No. 13 

2020 Annual EOR Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Executive Summary 

In 2020, oil production from Daly Unit No. 13 was 25.3 m3/d (159 bbl/d), totaling 9.3 

103m3 (58.2 mbbl).  Annual production inclined 53.4% from 2019 to 2020, this 

calculation is using the average production year over year. Using the production of 

December 2019 and December 2020 there would be an annual decline in production of 

31.2%, due to the drilling of a new crossover horizontal well in the latter part of 2019. 

Cumulative oil production from the Daly Unit No. 13 was 214.8 103m3 (1.35 mmbbl) at 

the end of 2020.   

In December 2020, there were 15 active oil producers, 5 horizontal injection wells, and 

one disposal well which is suspended.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Discussion 

Historically, the unit produced through vertical wells completed in the Lodgepole 

formation. The first well was drilled in 1964, then in 1965 another two wells were 

drilled. Further development did not occur until 1984, and between 1984 and 1986, 14 

additional vertical wells had been drilled. In 1986 a disposal well was implemented to 

handle the water production in the unit. Over time, some of the wells were deepened to 

the Bakken formation, some of the Lodgepole zones being abandoned, others 

commingled with the Bakken. In 2013 and 2014, Corex continued to develop the unit 

through horizontal multistage fractured wells. Currently, the unit has thirteen horizontal 

wells placed in the Lodgepole formation. After several years of primary production and 

pressure depletion it was deemed beneficial to implement a waterflood. In 2017, three 

wells were converted to injection. 103/13-25-009-29W1/00 and 103/01-36-009-

29W1/00 were converted in March 2017, with some mechanical difficulties with 103/01-

36-009-29W1/00, where it did not inject for some time. In November 2017, 103/12-25-

009-29W1/00 was converted to injection. In March 2018, an additional two wells were 

converted to injection, 103/04-25-009-29W1/00 and 103/05-25-009-29W1/00. 

With the conversion of water injection wells Corex suspended the 100/08-36-009-

29W1/00 water disposal well and all water is disposed outside of the unit. Water 

injection in 2020 in Daly Unit No. 13 was 119 m3/d (747 bbl/d), totaling 43.4 103m3 

(273.3 mbbl). The producing WOR of the unit is 20.9 m3/m3.  

There was no significant activity within the unit in 2020. 

The waterflood was first implemented in 2018. Early results are encouraging. Oil 

production has inclined and remained flat. The waterflood clearly has arrested the 

decline in the unit and increased production. For a tight oil waterflood the results are 

very promising. Corex will continue to operate the waterflood and further incremental 

reserves to be gained through secondary recovery. 

 

 

 

 

 

 

 

 

 



Daly #13 – Rate vs Cum Oil Production 

 

Daly #13 – Rate vs Time 

 



2020 Reservoir Pressure Surveys 

In 2020, no pressures were taken within the unit. In 2019, only one fall off pressure on 

an injection well was recorded in Daly Unit #13. This pressure and other historical 

pressures taken within the unit are below: 

 

 

 

The estimated initial reservoir pressure for the Lodgepole is 8,200 kPaa, which is 

slightly over pressure. As the Lodgepole formation is quite large, with multiple oil 

bearing zones the pressures could vary with depth within the Lodgepole. However, the 

majority of the production from this unit out of the Lodgepole is from only one member, 

as are the pressures that were taken. The pressures taken in 2014 are close to the 

estimated initial reservoir pressure. Due to the inter well spacing and the length of the 

production period it is likely that the current reservoir pressure has been depleted and 

is lower than the initial reservoir pressure. However, with the initiation of injection in 

the unit, the pressure may be increasing. Due to the low permeability of the reservoir 

rock, obtaining representative buildup pressures is quite challenging and unlikely to be 

accurate in any way. The fall off test conducted showed a high near wellbore pressure, 

but did not reach far into the reservoir, even after a long shut-in duration, indicating 

the low permeability of the reservoir. 

The VRR in 2020 ranged from 0.13 to 1.11, with an average of 0.28, this would indicate 

that there is not enough injection volumes going into the zone. However, this is 

including one well that has a large portion of out of zone water production, that does 

not need to be replaced. When looking at the individual pattern instantaneous VRR’s 

most of them are near or above 1, and the ones that are not include the out of zone 

water production. The cumulative VRR at year end was 0.08, indicating that there is a 

long way until voidage is replaced.  An oil formation volume factor of 1.06 rm3/sm3 and 

a water formation volume factor of 1.04 rm3/sm3 were used in the VRR calculations. 

Unit UWI License Test Type
Date of 

Pressure

Duration 

of SI 

(days)

Datum BHP 

(kPaa)

Daly Unit #13 103/04-25-009-29W1/00 9660 BH BU 3/3/2014 27 7,575

Daly Unit #13 100/08-36-009-29W1/00 3616 Surface Recorder 8/23/2014 1 8,396

Unit UWI License Test Type
Date of 

Pressure

Duration 

of SI 

(days)

Datum 

BHP 

(kPaa)

Daly #13 103/12-25-009-29W1/00 9715 BH FO 2019-08-30 36 12,341



2020 Well Servicing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UWI Unit Licence Start Date Job Category Primary Job Type

GAS METER 

INSTALLATION - 15-25-
DU#13

RM20DAL00

7
2020-06-01 8:37 Facilities Major Surface R&M

100/15-25-009-29W1/02
DALY UNIT 

13 & 14
3271 2020-03-13 7:30 Completion/Workover Pump Repair

103/08-36-009-29W1/00 DU#13 9781 2020-09-01 11:00 Completion/Workover Pump Repair

103/05-25-009-29W1/00 DU#13 9716 2020-03-17 9:00 Completion/Workover Acid Treatment

103/04-25-009-29W1/00 DU#13 9660 2020-03-17 12:00 Completion/Workover Acid Treatment

100/09-36-009-29W1/00 DU13 / DNU 11274 2020-06-03 7:30 Completion/Workover Pump Repair

100/09-36-009-29W1/00 DU13 / DNU 11274 2020-09-21 10:22 Facilities Install Compressor

100/04-36-009-29W1/00
DALY UNIT 

13 & 14
3302 2020-03-05 7:30 Completion/Workover Pump Repair

102/12-25-009-29W1/00 DU#13 9714 2020-01-23 7:30 Completion/Workover Pump Repair



Waterflood Pattern Map 

 

 

 



Waterflood Patterns and Corresponding Injectors 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pattern Well

P-01 103/01-36-009-29W1/00

P-02 103/13-25-009-29W1/00

P-03 103/12-25-009-29W1/00

P-04 103/05-25-009-29W1/00

P-05 103/04-25-009-29W1/00



Total for Daly Unit No. 13  

 

 

 

 

 

 

      Date 
Oil Rate (CD) 

m3/d 

Cum Oil Prod 

Mm3 

Water Rate 

(CD) m3/d 

Cum Water 

Prod Mm3 

Water Inj Rate 

(CD) m3/d 

Cum Water Inj 

Mm3 

Water Oil Ratio 

m3/m3 

Voidage 

Replacement Ratio  

Cum Voidage 

Replacement Ratio  

Water Inj 

Pressure kPa

1-31-2020 26.24 200.68 83.58 1589.37 122.18 110.16 3.19 1.11 0.06 8,559.20

2-29-2020 27.48 201.47 483.23 1603.38 148.48 114.47 17.58 0.29 0.06 8,559.20

3-31-2020 29.13 202.38 532.84 1619.90 167.90 119.68 18.29 0.30 0.07 8,559.20

4-30-2020 23.12 203.07 548.03 1636.34 140.70 123.90 23.71 0.25 0.07 8,559.20

5-31-2020 26.17 203.88 590.69 1654.65 115.19 127.47 22.58 0.19 0.07 8,559.20

6-30-2020 17.60 204.41 486.71 1669.26 99.57 130.45 27.65 0.20 0.07 8,559.20

7-31-2020 31.14 205.38 611.49 1688.21 111.48 133.91 19.64 0.17 0.07 8,559.20

8-31-2020 27.84 206.24 607.34 1707.04 132.03 138.00 21.81 0.21 0.07 8,559.20

9-30-2020 24.80 206.98 590.19 1724.75 117.05 141.52 23.79 0.19 0.07 8,559.20

10-31-2020 26.11 207.79 595.17 1743.20 109.03 144.90 22.80 0.18 0.07 8,559.20

11-30-2020 25.05 208.54 603.14 1761.29 107.83 148.13 24.08 0.17 0.08 8,559.20

12-31-2020 19.74 209.16 593.76 1779.70 79.97 150.61 30.07 0.13 0.08 8,559.20



Daly Unit No. 13 

Pattern P-01 - 03/01-36-009-29W1/0 

 

 

 

 

 

Date
Oil Rate (CD) 

m3/d 

Cum Oil Prod 

Mm3 

Water Rate 

(CD) m3/d 

Cum Water 

Prod Mm3 

Water Inj Rate 

(CD) m3/d 

Cum Water Inj 

Mm3 

Water Oil Ratio 

m3/m3 

Voidage 

Replacement 

Ratio

Cum Voidage 

Replacement 

Ratio

Water Inj 

Pressure kPg

1-31-2020 3.54 43.04 2.41 51.15 27.04 28.35 0.68 4.49 0.30 8,615.00

2-29-2020 3.59 43.15 1.01 51.18 26.79 29.12 0.28 5.73 0.31 8,615.00

3-31-2020 3.37 43.25 1.65 51.24 20.94 29.77 0.49 4.12 0.31 8,615.00

4-30-2020 3.65 43.36 0.90 51.26 23.97 30.49 0.25 5.20 0.32 8,615.00

5-31-2020 4.15 43.49 2.26 51.33 24.55 31.25 0.54 3.79 0.33 8,615.00

6-30-2020 3.22 43.59 1.00 51.36 20.80 31.88 0.31 4.86 0.33 8,615.00

7-31-2020 4.24 43.72 3.25 51.46 22.65 32.58 0.77 2.99 0.34 8,615.00

8-31-2020 3.99 43.84 1.45 51.51 26.29 33.39 0.36 4.77 0.35 8,615.00

9-30-2020 3.09 43.93 2.68 51.59 22.42 34.07 0.87 3.84 0.35 8,615.00

10-31-2020 3.22 44.03 4.81 51.74 20.87 34.71 1.49 2.58 0.36 8,615.00

11-30-2020 4.68 44.17 4.93 51.89 20.37 35.32 1.05 2.10 0.37 8,615.00

12-31-2020 2.78 44.26 1.91 51.94 18.78 35.91 0.69 3.96 0.37 8,615.00



Daly Unit No. 13  

Pattern P-02 - 03/13-25-009-29W1/0 

 

 

 

 

 

Date
Oil Rate (CD) 

m3/d 

Cum Oil Prod 

Mm3 

Water Rate 

(CD) m3/d 

Cum Water 

Prod Mm3 

Water Inj Rate 

(CD) m3/d 

Cum Water Inj 

Mm3 

Water Oil Ratio 

m3/m3 

Voidage 

Replacement 

Ratio

Cum Voidage 

Replacement 

Ratio

Water Inj 

Pressure kPg

1-31-2020 3.10 30.09 2.22 99.34 25.99 0.71 0.20 8,394.00

2-29-2020 2.99 30.18 1.56 99.38 1.14 26.02 0.52 0.25 0.20 8,394.00

3-31-2020 3.46 30.28 1.65 99.43 31.19 26.99 0.48 6.02 0.21 8,394.00

4-30-2020 3.40 30.38 2.53 99.51 24.03 27.71 0.74 4.01 0.21 8,394.00

5-31-2020 3.25 30.49 3.32 99.61 16.68 28.23 1.02 2.51 0.22 8,394.00

6-30-2020 2.17 30.55 2.66 99.69 13.13 28.62 1.22 2.69 0.22 8,394.00

7-31-2020 4.38 30.69 3.57 99.80 15.26 29.10 0.81 1.90 0.22 8,394.00

8-31-2020 4.77 30.83 2.78 99.89 16.10 29.60 0.58 2.11 0.23 8,394.00

9-30-2020 4.39 30.97 4.62 100.03 14.89 30.04 1.05 1.64 0.23 8,394.00

10-31-2020 4.66 31.11 4.64 100.17 13.48 30.46 1.00 1.44 0.23 8,394.00

11-30-2020 4.50 31.25 6.07 100.35 14.43 30.89 1.35 1.36 0.23 8,394.00

12-31-2020 3.58 31.36 6.70 100.56 15.85 31.38 1.87 1.53 0.24 8,394.00



Daly Unit No. 13  

Pattern P-03 - 03/12-25-009-29W1/0 

 

 

 

 

 

Date
Oil Rate (CD) 

m3/d 

Cum Oil Prod 

Mm3 

Water Rate 

(CD) m3/d 

Cum Water 

Prod Mm3 

Water Inj Rate 

(CD) m3/d 

Cum Water Inj 

Mm3 

Water Oil Ratio 

m3/m3 

Voidage 

Replacement 

Ratio

Cum Voidage 

Replacement 

Ratio

Water Inj 

Pressure kPg

1-31-2020 1.72 46.12 31.77 1141.38 50.35 16.26 18.49 1.50 0.01 8,551.00

2-29-2020 3.80 46.23 232.41 1148.12 74.83 18.43 61.16 0.32 0.02 8,551.00

3-31-2020 5.40 46.40 257.24 1156.09 71.90 20.66 47.68 0.27 0.02 8,551.00

4-30-2020 4.46 46.53 265.67 1164.06 49.37 22.14 59.57 0.18 0.02 8,551.00

5-31-2020 4.62 46.67 286.21 1172.94 32.52 23.14 61.98 0.11 0.02 8,551.00

6-30-2020 3.28 46.77 236.55 1180.03 28.13 23.99 72.19 0.12 0.02 8,551.00

7-31-2020 5.54 46.94 297.28 1189.25 27.74 24.85 53.66 0.09 0.02 8,551.00

8-31-2020 5.60 47.12 294.28 1198.37 28.65 25.74 52.50 0.10 0.02 8,551.00

9-30-2020 4.59 47.25 283.83 1206.89 27.47 26.56 61.90 0.10 0.02 8,551.00

10-31-2020 4.13 47.38 285.01 1215.72 27.06 27.40 69.05 0.09 0.02 8,551.00

11-30-2020 3.36 47.48 289.16 1224.40 26.23 28.19 86.10 0.09 0.02 8,551.00

12-31-2020 2.72 47.57 285.25 1233.24 28.19 104.96 0.02 8,551.00



Daly Unit No. 13  

Pattern P-04 - 03/05-25-009-29W1/0 

 

 

 

 

 

Date
Oil Rate (CD) 

m3/d 

Cum Oil Prod 

Mm3 

Water Rate 

(CD) m3/d 

Cum Water 

Prod Mm3 

Water Inj Rate 

(CD) m3/d 

Cum Water Inj 

Mm3 

Water Oil Ratio 

m3/m3 

Voidage 

Replacement 

Ratio

Cum Voidage 

Replacement 

Ratio

Water Inj 

Pressure kPg

1-31-2020 0.50 14.18 31.66 241.53 28.88 20.82 63.32 0.90 0.08 8,641.00

2-29-2020 2.57 14.25 232.85 248.28 30.07 21.69 90.76 0.13 0.08 8,641.00

3-31-2020 3.44 14.36 257.52 256.26 29.42 22.61 74.92 0.11 0.08 8,641.00

4-30-2020 2.75 14.44 265.06 264.22 29.03 23.48 96.50 0.11 0.08 8,641.00

5-31-2020 3.30 14.54 284.99 273.05 28.84 24.37 86.44 0.10 0.09 8,641.00

6-30-2020 2.08 14.60 235.56 280.12 27.40 25.19 113.52 0.12 0.09 8,641.00

7-31-2020 3.26 14.70 295.90 289.29 30.65 26.14 90.64 0.10 0.09 8,641.00

8-31-2020 3.48 14.81 293.85 298.40 42.19 27.45 84.46 0.14 0.09 8,641.00

9-30-2020 2.75 14.89 282.51 306.87 38.02 28.59 102.85 0.13 0.09 8,641.00

10-31-2020 2.23 14.96 284.28 315.69 37.23 29.75 127.44 0.13 0.09 8,641.00

11-30-2020 1.83 15.02 288.01 324.33 35.67 30.82 157.24 0.12 0.09 8,641.00

12-31-2020 2.12 15.08 283.73 333.12 35.66 31.92 133.98 0.13 0.09 8,641.00



Daly Unit No. 13  

Pattern P-05 - 03/04-25-009-29W1/0 

 

 

Date
Oil Rate (CD) 

m3/d 

Cum Oil Prod 

Mm3 

Water Rate 

(CD) m3/d 

Cum Water 

Prod Mm3 

Water Inj Rate 

(CD) m3/d 

Cum Water Inj 

Mm3 

Water Oil Ratio 

m3/m3 

Voidage 

Replacement 

Ratio

Cum Voidage 

Replacement 

Ratio

Water Inj 

Pressure kPg

1-31-2020 3.76 16.36 13.03 13.20 15.91 18.75 3.46 0.94 0.63 8,595.00

2-29-2020 0.99 16.39 13.90 13.61 15.66 19.20 14.05 1.05 0.63 8,595.00

3-31-2020 0.44 16.40 12.93 14.01 14.45 19.65 29.16 1.08 0.64 8,595.00

4-30-2020 1.15 16.43 12.51 14.38 14.30 20.08 10.85 1.05 0.65 8,595.00

5-31-2020 1.05 16.47 12.01 14.76 12.61 20.47 11.49 0.97 0.65 8,595.00

6-30-2020 0.72 16.49 9.58 15.04 10.10 20.77 13.25 0.98 0.65 8,595.00

7-31-2020 1.68 16.54 10.02 15.35 15.19 21.24 5.98 1.30 0.66 8,595.00

8-31-2020 1.83 16.60 11.61 15.71 18.81 21.83 6.33 1.40 0.67 8,595.00

9-30-2020 1.74 16.65 12.37 16.08 14.25 22.25 7.12 1.01 0.67 8,595.00

10-31-2020 1.62 16.70 11.75 16.45 10.39 22.58 7.24 0.78 0.68 8,595.00

11-30-2020 1.41 16.74 10.53 16.77 11.13 22.91 7.45 0.93 0.68 8,595.00

12-31-2020 1.41 16.78 10.55 17.09 9.68 23.21 7.47 0.81 0.68 8,595.00


