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Unit 19 Discussion

Introduction

The Waskada Unit No. 19 pressure maintenance project commenced water injection into the Lower

Amaranth A pool in accordance with Manitoba Energy and Mines Order No. PM 14 dated August 1,

2003. Figure 1 shows a map of Unit No. 19.

Unit No. 19 consists of 79 wells (producers/abandoned/injectors) which are summarized in Table 1.

Water injection commenced with 4 injector wells on October 2003. 4 more injector wells were added in

November 2003. In 2011 EOG received permission to convert two of the Spearfish injection wells into

Mississippian SWD wells, so there are now only 6 wells remaining for Spearfish injection. There was no

injection in 2013, except for the disposal wells. There are currently 67 producing wells. No new wells

were added in the unit in 2013.

..

Discussion

From January 1 to December 31 in 2013, Unit No. 19 produced 242,502 m3 of total fluids (29,570 m3 oil,

212,933 m3 water), and injected no water into the reservoir for this reporting period. The cumulative

oil and water VRR for Unit No. 19 is 0. Disposal volumes are not included in this calculation, because

they do not contribute towards voidage replacement. Table 2 summarizes the yearly and cumulative

VRR for Unit No. 19. A formation volume factor of 1.15 was applied to the oil volumes when calculating

the Produced Fluid Reservoir volumes.

When the water injection commenced in 2003, there was no visible effect on production. This is

because the injection rates were insignificant, and the amount of new wells being brought onto

production at the same time masked any possible benefits from the injection program. Injection

pressures remained high until 2009 when the injection program was discontinued. The historical

production and injection rates can be seen in Appendices B and C.

There have been no pressure surveys done on the reservoir.

Gas volumes from the field are measured at the 15-21-1-25W1M battery. There is no individual well gas

volume measurement. It is not possible to separate out the gas production from only the wells in Unit

No. 19, so the effectiveness of the pressure maintenance program cannot be evaluated on the GOR.

Workovers

There were seven workovers performed in 2013 in Unit No.19, consisting of one simple acid

stimulations, and six pump repairs. A workover summary can be found in Table 5.

Corrosion and Scale Prevention.

The facilities in Unit 19 are currently using cathodic protection and chemicals to protect against 

corrosion and scale. All facilities are monitored every 3 months to assess the corrosion and ensure

that proper electrical current is being supplied. There have been no issues with corrosion or scale to

date.



All water flood injection water is treated with biocide and scale inhibitor. Corrosion mitigation in the

wells is achieved by either batch inhibition in the wells or continuous chemical injection down the

annulus. A biocide chemical is added to the injection water to prevent any sulphide producing bacteria

from forming

Conclusion

The current pressure maintenance program seems to be having a small positive effect on oil production

in Unit No. 19. EOG will maintain the current pressure maintenance program, and continue to monitor

production.

There are plans to drill up to 4 wells in Unit 19 in 2014.





Table 1 – Summary of Unit 19 Wells





Table 2 – Voidage Replacement Ratio Calculations

Year Prod. Oil (m³)
Cum Prod. Oil 

(m³)
Prod. H2O 

(m³)

Cum Prod. 
H2O (m³)

Prod Fluid 
Rsvr (m³)

H2O Injected 
(m³)

Cum Prod. 
Oil/H2O Rsvr 

(m³)

Cum H2O 
Injected (m³)

Annual 
VRR

Cum VRR 
(m³/m³)

2001 4                4                -             -             4                -             4                -             0.0 0.0
2002 10,244        10,248        14,062        14,062        25,843        -             25,847        -             0.0 0.0
2003 9,591          19,839        65,411        79,473        76,441        1,818          102,288      1,818          0.0 0.0
2004 7,425          27,264        93,300        172,773      101,839      2,937          204,127      4,755          0.0 0.0
2005 7,093          34,357        16,885        189,658      25,041        2,138          229,168      6,893          0.1 0.0
2006 10,975        45,332        24,031        213,689      36,653        1,631          265,821      8,524          0.0 0.0
2007 8,780          54,112        37,568        251,257      47,665        2,421          313,485      10,945        0.1 0.0
2008 10,771        64,883        40,022        291,279      52,409        1,487          365,894      12,432        0.0 0.0
2009 34,114        98,998        31,617        322,895      70,848        579             436,742      13,011        0.0 0.0
2010 81,855        180,853      117,564      440,459      211,697      -             648,440      13,011        0.0 0.0
2011 73,966        254,819      241,752      682,210      326,812      -             975,252      13,011        0.0 0.0
2012 28,344        283,163      208,691      890,901      241,287      -             1,216,539    13,011        0.0 0.0
2013 29,570        312,733      212,933      1,103,834    246,939      -             1,463,478    13,011        0.0 0.0

TOTAL 312,733      1,103,834    1,463,478    13,011        0.0

NOTE: A FORMATION VOLUME FACTOR OF 1.15 WAS USED
*Values for 2011 & 2012 have been corrected since the 2012 Report to exclude disposal volumes because they  are disposing into 
the Mississippian and do not contribute to the Voidage Replaecment of a reservoir.



Table 3. a) – Summary of Injection Wells

Well Location Date Hours On
H2O Inj                    

Cal-d avg                     
(m³/d)

H2O Inj                    
Prd-d avg                     

(m³/d)

Monthly 
Injected H 2O 

(m³)

Wellhead Inj 
Pressure                             

(kPa)
00/06-27-001-25W1/00 Jan-13 744 219 219 6,784             4,293                 

Disposal Feb-13 672 224 224 6,281             4,392                 
Mar-13 744 234 234 7,256             4,374                 
Apr-13 720 215 215 6,443             4,280                 
May-13 744 224 224 6,928             4,383                 
Jun-13 720 215 215 6,439             4,090                 
Jul-13 744 223 223 6,904             4,429                 

Aug-13 744 272 272 8,417             4,577                 
Sep-13 720 284 284 8,515             4,863                 
Oct-13 744 260 260 8,058             4,674                 
Nov-13 720 255 255 7,649             4,733                 
Dec-13 744 271 271 8,390             4,695                 

2013 Totals: 8,760         88,065             

Well Location Date Hours On
H2O Inj                    

Cal-d avg                     
(m³/d)

H2O Inj                    
Prd-d avg                     

(m³/d)

Monthly 
Injected H 2O 

(m³)

Wellhead Inj 
Pressure                             

(kPa)
00/14-27-001-25W1/00 Jan-13 744 636 636 19,714           3,874                 

Disposal Feb-13 672 622 622 17,415           3,846                 
Mar-13 744 625 625 19,366           3,825                 
Apr-13 720 608 608 18,253           3,793                 
May-13 744 621 621 19,263           3,809                 
Jun-13 720 610 610 18,310           3,800                 
Jul-13 744 642 642 19,887           3,887                 

Aug-13 744 693 693 21,474           4,057                 
Sep-13 720 718 718 21,530           4,188                 
Oct-13 744 678 678 21,033           4,200                 
Nov-13 720 665 665 19,955           4,131                 
Dec-13 744 671 671 20,798           4,098                 

2013 Totals: 8,760         236,998           



Table 3. b) – Summary of Injection Wells

NOTE: Disposal Wells are not included in these totals because they do not contribute to the Pressure Maintenance of the Reservoir.

Unit No. 19 Total: 

Date
H2O Inj                    

Cal-d avg                     
(m³/d)

Yearly 
Injected H 2O 

(m³)
2001 -             -                
2002 -             -                
2003 5.0             1,818            
2004 8.0             2,937            
2005 5.9             2,138            
2006 4.5             1,631            
2007 6.6             2,421            
2008 4.1             1,487            
2009 1.6             579               
2010 -             -                
2011 -             -                
2012 -             -                
2013 -             -                

13,011



Table 4 – Summary of Producing Wells
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Unit 19 Totals:

Date Hours On
Monthly 

Produced Oil 
(m³)

Oil Cal-d 
(m³/d)

Oil Prd-d 
(m³/d)

Monthly 
Produced H 2O 

(m³)

H2O Cal-d 
(m³/d)

H2O Prd-d 
(m³/d)

WOR 
(m³/m³)

Well 
Count

Jan-13 35,493 1,966 63 65 17,861 576 608 12 50
Feb-13 32,810 1,685 60 62 15,262 545 572 8 50
Mar-13 36,511 2,274 73 108 18,569 599 603 8 52
Apr-13 33,421 2,765 92 103 15,216 507 611 8 52
May-13 30,097 2,110 68 74 13,511 436 578 10 49
Jun-13 30,669 1,769 59 64 14,883 496 562 9 47
Jul-13 33,501 1,699 55 56 16,857 544 562 13 48

Aug-13 33,581 1,713 55 58 17,646 569 669 14 50
Sep-13 31,681 2,401 80 162 15,417 514 583 15 53
Oct-13 37,317 4,112 133 140 23,145 747 783 10 53
Nov-13 36,823 3,516 117 121 21,751 725 756 15 54
Dec-13 38,975 3,559 115 117 22,816 736 745 14 54

TOTALS 410,879        29,570           212,933             

Unit No. 19 Total: 

Date Hours On
Yearly 

Produced Oil 
(m³)

Oil Cal-d 
(m³/d)

Oil Prd-d 
(m³/d)

Yearly 
Produced H 2O 

(m³)

H2O Cal-d 
(m³/d)

H2O Prd-d 
(m³/d)

WOR 
(m³/m³)

Well 
Count

2001 24                  4                     0.0                0.0                 -                      -                 -                 -              1
2002 68,280          10,244           28.1             9.1                 14,062               38.5               12.5               1.4               9
2003 129,672        9,591             26.3             16.2               65,411               179.2            110.5            6.8               17
2004 132,144        7,425             20.3             12.8               93,300               255.6            160.7            12.6            16
2005 131,304        7,093             19.4             12.1               16,885               46.3               28.9               2.4               16
2006 187,747        10,975           30.1             26.9               24,031               65.8               58.8               2.2               23
2007 195,888        8,780             24.1             22.4               37,568               102.9            95.9               4.3               23
2008 201,480        10,771           29.5             28.3               40,022               109.6            105.1            3.7               24
2009 197,640        34,114           93.5             87.9               31,617               86.6               81.4               0.9               28
2010 308,276        81,855           224.3           328.8             117,564             322.1            472.3            1.4               41
2011 472,536        75,788           207.6           466.7             241,752             662.3            1,488.7         3.2               55
2012 445,591        28,344           77.7             164.6             208,691             571.8            1,211.8         7.4               50
2013 410,879        29,570           81.0             93.3               212,933             583.4            671.6            7.2               54

TOTAL: 2,470,582    256,641        890,901             



Table 5 – 2013 Workovers

Well Type UWI Workover Date
oil 100/11-34-001-25W1/00 Acid 12/3/2013
oil 102/04-34-001-25W1/00 Pump Repair 7/9/2013
oil 102/12-34-001-25W1/00 Pump Repair 7/10/2013
oil 100/11-34-001-25W1/00 Pump Repair 7/21/2013
oil 102/01-34-001-25W1/00 Pump Repair 8/21/2013
oil 103/01-34-001-25W1/00 Pump Repair 10/8/2013
oil 100/07-34-001-25W1/00 Pump Repair 11/11/2013



Appendix A – Unit 19 Production & Injection 2013



Appendix B – Unit 19 Historical Production & Injection



Appendix C – Unit 18 Cumulative Production & injection

NOTE: Disposal Volumes are not included in these injection numbers.




