
 

 
 
 

 

 
Enhance Energy Inc.    I  2000, 500 – 4th Avenue SW Calgary, AB  T2P 2V6      I    Phone: 403.984-0202    I     Fax: 403.984.0226 

 
 
September 19th, 2023 
 
 
Alberta Energy Regulator 
Compliance Verification | Compliance & Liability Management 
Suite 1000, 250 – 5 Street SW 
Calgary, Alberta 
T2P 0R4 
 
 
Attn: Ashley Zemlak 
 
 
Re: Restatement of Voidage Calculation for Approval No. 12832L 2022 Annual Report 
 
 
In order to address historical inconsistencies in the wellbore statuses assigned to water injectors and 
water disposal wells completed in the aquifer beneath the Clive D-3A reservoir, the voidage 
calculation for Approval No. 12832L has been amended to only include production and injection 
inside of the Clive D-3A reservoir. 
 
An updated version of Table 7 and Figures 5 and 13 are attached below. 
 
If you have any comments, questions, or concerns about the voidage restatement, please contact the 
undersigned at (403) 984-0207 or by e-mail at cmarkwart@enhanceenergy.com 
 
 
Sincerely, 
 

 
 
Chris Markwart, P.Tech.(Eng.) 
Reservoir Engineering Specialist 
Enhance Energy Inc. 

 
 
 
 



Average Monthly Oil Reservoir Monthly Gas Solution Reservoir Monthly Water Reservoir Monthly Reservoir Monthly Monthly Gas Inj. Reservoir Cumulative Reservoir Cumulative Part 1 Area
Reservoir Oil Formation Volume of Gas Formation Gas/Oil Volume of Water Formation Volume of Water Volume of Gas CO2 Formation Volume Reservoir Volume Volume Reservoir Volume Voidage Cum. Voidage Cum. Voidage
Pressure Production Vol. Factor Oil Produced Production Vol. Factor Ratio Gas Produced Production Vol. Factor Water Produced Injection Water injected Injection Injection Vol. Factor Injected Injected Produced Produced Replacement Replacement Replacement

Month (kPag) (m3) (m3/m3) (m3) (e3m3) (m3/m3) (m3/m3) (m3) (m3) (m3/m3) (m3) (m3) (m3) (e3m3) (e3m3) (m3/m3) (m3) (m3) (m3) (m3) Ratio Ratio Ratio
January 0.00
February 0.00
March 13,100.0 1.38697 0.00801 131.4 0.0 1.02004 323.6 15,320.9 0.00546 85,340.0 85,340.0 0.0 0.0 0.01
April 13,100.0 130.4 1.38697 180.9 142.2 0.00801 131.4 1,002.0 697.9 1.02004 711.9 662.9 46,293.6 0.00406 190,485.6 275,825.6 1,894.7 1,894.7 100.53 145.58 0.02
May 13,100.0 0.0 1.38697 0.0 0.0 0.00801 131.4 0.0 0.0 1.02004 0.0 899.5 50,706.1 0.00438 226,069.7 501,895.3 0.0 1,894.7 264.89 0.03
June 13,100.0 0.0 1.38697 0.0 0.0 0.00801 131.4 0.0 0.0 1.02004 0.0 762.5 43,364.4 0.00414 182,856.3 684,751.6 0.0 1,894.7 361.40 0.04
July 13,100.0 0.0 1.38697 0.0 0.0 0.00801 131.4 0.0 0.0 1.02004 0.0 1,143.1 47,701.4 0.00418 204,208.8 888,960.4 0.0 1,894.7 469.18 0.05
August 13,100.0 0.0 1.38697 0.0 0.0 0.00801 131.4 0.0 0.0 1.02004 0.0 1,314.6 53,501.6 0.00423 231,695.8 1,120,656.2 0.0 1,894.7 591.46 0.07
September 13,100.0 0.0 1.38697 0.0 0.0 0.00801 131.4 0.0 0.0 1.02004 0.0 515.9 64,089.8 0.00399 257,842.3 1,378,498.4 0.0 1,894.7 727.55 0.08
October 13,276.7 86.5 1.39010 120.2 0.2 0.00427 132.8 0.0 8,450.8 1.02001 8,619.9 597.4 56,769.1 0.00429 245,983.0 1,624,481.5 8,740.2 10,634.9 28.14 152.75 0.10
November 13,377.5 215.5 1.39188 300.0 6.0 0.00406 133.6 0.0 23,743.1 1.02000 24,218.0 766.3 68,613.8 0.00411 285,073.4 1,909,554.8 24,517.9 35,152.8 11.63 54.32 0.11
December 13,377.5 486.9 1.39188 677.7 25.3 0.00403 133.6 0.0 33,902.8 1.02000 34,580.8 844.8 55,029.0 0.00408 227,696.8 2,137,251.7 35,258.5 70,411.3 6.46 30.35 0.13

January 13,377.5 2,046.0 1.39188 2,847.8 18,137.3 0.00401 133.6 71,602.3 46,563.2 1.02000 47,494.4 2,477.9 83,785.7 0.00409 352,895.7 2,490,147.4 121,944.5 192,355.9 2.89 12.95 0.15
February 13,300.4 2,753.9 1.39052 3,829.3 26,965.9 0.00421 133.0 111,928.5 49,553.4 1.02001 50,544.9 3,082.2 61,351.6 0.00425 273,559.5 2,763,706.8 166,302.8 358,658.6 1.64 7.71 0.16
March 13,300.4 3,496.7 1.39052 4,862.2 36,077.6 0.00397 133.0 141,350.4 55,981.8 1.02001 57,102.0 4,424.1 65,645.7 0.00424 296,866.1 3,060,572.9 203,314.6 561,973.2 1.46 5.45 0.17
April 13,300.4 3,514.8 1.39052 4,887.4 34,887.8 0.00405 133.0 139,485.7 50,852.3 1.02001 51,869.8 3,594.7 90,714.2 0.00414 390,000.2 3,450,573.2 196,242.9 758,216.1 1.99 4.55 0.19
May 13,339.5 3,768.8 1.39121 5,243.2 35,440.2 0.00410 133.3 143,076.2 30,213.1 1.02001 30,817.5 3,648.0 100,084.1 0.00414 428,983.3 3,879,556.4 179,136.9 937,353.1 2.39 4.14 0.22
June 13,339.5 2,908.1 1.39121 4,045.8 28,865.8 0.00431 133.3 122,728.9 29,796.0 1.02001 30,392.1 31,069.8 31,691.3 2,909.5 81,691.5 0.00423 358,183.7 4,269,431.5 157,166.8 1,094,519.8 2.48 3.90 0.24
July 13,339.5 3,555.9 1.39121 4,947.0 35,318.7 0.00419 133.3 145,976.0 38,553.9 1.02001 39,325.2 42,883.4 43,741.3 3,497.2 96,169.1 0.00414 412,452.5 4,725,625.2 190,248.1 1,284,768.0 2.40 3.68 0.26
August 13,363.1 3,780.3 1.39163 5,260.8 37,912.5 0.00424 133.5 158,632.3 41,151.6 1.02000 41,974.7 48,342.0 49,308.9 3,968.1 92,962.0 0.00421 407,985.1 5,182,919.2 205,867.8 1,490,635.7 2.22 3.48 0.28
September 13,363.1 3,560.0 1.39163 4,954.2 37,043.8 0.00419 133.5 153,165.8 37,005.2 1.02000 37,745.4 32,847.2 33,504.2 4,098.4 88,299.1 0.00421 389,050.5 5,605,473.9 195,865.4 1,686,501.1 2.16 3.32 0.30
October 13,363.1 3,774.7 1.39163 5,253.0 39,511.5 0.00402 133.5 156,954.6 38,824.2 1.02000 39,600.7 44,826.1 45,722.7 4,575.8 90,820.8 0.00415 395,912.2 6,047,108.8 201,808.3 1,888,309.4 2.19 3.20 0.32
November 13,363.1 3,559.3 1.39163 4,953.2 37,766.9 0.00401 133.5 149,338.0 35,206.1 1.02000 35,910.3 40,048.9 40,849.9 4,349.4 89,235.6 0.00417 389,753.9 6,477,712.6 190,201.5 2,078,510.9 2.26 3.12 0.34
December 13,363.1 3,635.7 1.39163 5,059.5 40,276.1 0.00397 133.5 157,938.3 32,254.6 1.02000 32,899.7 19,744.2 20,139.1 4,746.1 94,166.2 0.00416 411,588.2 6,909,440.0 195,897.6 2,274,408.6 2.20 3.04 0.36

January 13,363.1 3,337.3 1.39163 4,644.3 37,384.5 0.00406 133.5 149,931.3 23,141.9 1.02000 23,604.8 11,543.7 11,774.6 4,440.7 81,413.9 0.00417 357,682.3 7,278,896.8 178,180.3 2,452,588.9 2.07 2.97 0.37
February 13,412.9 3,445.4 1.39251 4,797.8 37,789.4 0.00391 133.9 145,884.7 19,337.4 1.02000 19,724.0 23,520.3 23,990.6 4,978.4 86,463.3 0.00417 381,273.6 7,684,161.0 170,406.5 2,622,995.3 2.38 2.93 0.39
March 13,412.9 3,644.6 1.39251 5,075.1 39,030.8 0.00391 133.9 150,543.0 16,427.0 1.02000 16,755.5 19,876.3 20,273.7 4,281.1 94,830.3 0.00408 404,759.5 8,109,194.3 172,373.6 2,795,368.9 2.47 2.90 0.41
April 13,412.9 3,386.5 1.39251 4,715.7 35,299.3 0.00394 133.9 137,277.1 13,241.2 1.02000 13,506.0 16,206.4 16,530.5 4,346.1 97,333.9 0.00410 416,444.6 8,542,169.3 155,498.8 2,950,867.7 2.78 2.89 0.43
May 13,412.9 3,984.6 1.39251 5,548.6 44,515.6 0.00387 133.9 170,043.3 13,854.1 1.02000 14,131.1 17,404.7 17,752.7 5,144.6 108,182.2 0.00409 462,903.3 9,022,825.4 189,723.0 3,140,590.7 2.53 2.87 0.45
June 13,412.9 3,782.0 1.39251 5,266.5 43,470.3 0.00393 133.9 168,857.1 11,750.4 1.02000 11,985.3 15,779.6 16,095.1 6,747.6 98,967.3 0.00423 446,604.0 9,485,524.5 186,108.9 3,326,699.6 2.49 2.85 0.47
July 13,412.9 3,670.6 1.39251 5,111.3 42,250.8 0.00404 133.9 168,542.3 9,621.7 1.02000 9,814.1 13,935.1 14,213.7 6,319.9 106,273.0 0.00423 476,477.6 9,976,215.9 183,467.7 3,510,167.3 2.67 2.84 0.49
August 13,451.4 3,950.7 1.39319 5,504.1 45,631.4 0.00395 134.2 177,985.4 9,381.9 1.01999 9,569.4 22,339.8 22,786.4 6,048.5 64,614.2 0.00430 303,682.9 10,302,685.1 193,058.9 3,703,226.2 1.69 2.78 0.50
September 13,448.8 3,847.9 1.39314 5,360.7 45,062.4 0.00393 134.1 174,898.7 9,220.2 1.01999 9,404.5 42,836.7 43,693.0 5,572.3 46,485.9 0.00418 217,545.2 10,563,923.4 189,663.9 3,892,890.1 1.38 2.71 0.51
October 13,448.8 3,833.3 1.39314 5,340.3 45,380.8 0.00396 134.1 177,812.1 12,942.1 1.01999 13,200.8 48,895.7 49,873.1 5,694.8 52,401.1 0.00439 254,735.2 10,868,531.7 196,353.2 4,089,243.3 1.55 2.66 0.52
November 13,448.8 3,495.7 1.39314 4,870.0 42,025.8 0.00391 134.1 162,627.5 11,681.0 1.01999 11,914.5 44,395.7 45,283.2 5,440.4 58,417.5 0.00430 274,713.9 11,188,528.8 179,412.0 4,268,655.3 1.78 2.62 0.53
December 13,448.8 3,347.2 1.39314 4,663.1 40,619.4 0.00391 134.1 156,916.0 11,846.4 1.01999 12,083.2 44,291.0 45,176.4 5,841.4 100,508.7 0.00414 440,262.1 11,673,967.3 173,662.4 4,442,317.7 2.80 2.63 0.55

20
20

Table 7: Monthly Report of Reservoir Voidage for Clive D-3A CO2 Enhanced Oil Recovery Project
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Figure 5: Monthly Reservoir Voidage for Clive D-3A CO2 EOR Project

 Voidage Replacement Ratio
 Cum. Voidage Replacement Ratio




