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Pauline de Jong 
Regulator 
Office of the Regulator of Oil and Gas Operations 
PO Box 1320, Yellowknife, NWT X1A 2L9 
 
June 15, 2023 
 
Dear Pauline de Jong: 
 
Re:  Information Request No. 2, South Pointed Mountain L-68 Well Abandonment (ACW-2021-PPR-L-68-
WID1207) – Prairie Provident Resources 
Please find attached the requested information and subsequent documentation in support of the proposed 
abandonment program that will satisfy a variance of section 6A of the Well Suspension and Abandonment 
Guidelines and Interpretation Notes which is a furtherance from my reply to IR #1 dated June 2, 2023.  It should 
be noted that the handwritten notes on the subsequent Figures are from Tristan Eshuis, P. Geol., Prairie 
Provident Resources. 
Background: 
Gas Analysis: 
Prairie Provident Resources Geologist Tristan Eshuis has provided subsequent information on the Gas Analysis of 
the sample taken from the SCVF and analyzed in late 2020.   Figure 1 below shows the extended gas analysis of 
the sample indicating the majority of the sample (98.58%) is C1, which is considered a dry gas.  
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Figure 2 below shows the Carbon Isotope Analysis performed off the same sample dated early 2021.  Dr. 
Muehlenbachs stated this sample is typical of the Nahani, which can be true, but a dry gas can also be typical of 
other formations as well.  The C1 reading of -28.04 does indicate a Thermogenic sample as it is over the cutoff of -
26, however shallower zones can also contain dry gas with thermogenic readings greater than -26 and Vitrinite 
Reflectance (Ro) values around 1.2% to 1.4%. 
Vitrinite Reflectance can be defined as “as measurement of the maturity of organic matter with respect to 
whether it has generated hydrocarbons or could be an effective source rock’.  The measurement is given in units 
of relectance, %Ro, with typical values ranging from 0%Ro to 3%Ro. 
Side Note:  Carbon Isotope Analysis currently is taking ~30 days to complete at Core Lab. 

 



 
 
 
 

 

403.988.6702 | yellowstoneresources.com 

 

 
Figure 3 shows a table of the shale gas reservoir attributes taken from the Application for Commercial Discovery 
Declarations which was used to secure the license for L-68.  The highlighted section notes Ro values for the 
Exshaw and deeper formations to be 1.39% – 2.66%, which is outside of the window of the gas analysis in Figure 
2 of 1.2% - 1.4%. 
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Figure 4 shows a table with varying depths and corresponding R0 values, in the highlighted row.  The Meas. % Ro 
is near the middle columns and clearly shows a depth of 1880 m to 1890 m with a value of 1.35%, which falls 
behind the 244.5 mm Production Casing, which requires a bond log to understand the cement competency.  At a 
depth of 3350 m (Exshaw Perforations) the R0 value is 2.00% and only increases with depth in the wellbore to 
4115 m which is in the Nahanni formation and shows a Ro value of 2.66%, which clearly means the gas sample 
from the SCVF cannot be the Nahanni formation.  The gas in the SCVF is certainly coming from somewhere 
behind the production casing.  This correlates with the issues observed during the production casing cement job 
as during the second stage, cement was not seen at surface after pumping. 

 
 
In summary, the gas contained in the SCVF sample cannot be from the Nahani, due to the low Ro value of the gas.  
The Ro value indicates the gas to be from somewhere behind the Production Casing.  The Nahani is behind the 
177.8 mm Liner which was cemented full length and had 2.3 m3 of cement returns.  Additionally, the Liner had a 
Bond Log performed which indicated excellent bond throughout the length of the 177.8 mm Liner, which was 
verified by experts at Encore Wireline.   
 
The 244.5 mm Production Casing requires a bond log to determine where the top of cement is, as during the 
second stage of the two stage production cement job, cement returns were not seen at surface.  This factor 
combined with the R0 value of the gas sample indicates the gas is coming from behind the 244.5 mm Production 
Casing. 
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Retainer Cement Program: 
A cement program has been completed by Stingray well solutions which is shown below.  This cement program 
shows the volume of the cement required to perform the cement retainer squeeze to be 16.6T.  Stingray 
calculates the required fluid volume by taking the Liner Volume (this can be considered an excess factor) and the 
volume required to be placed on top of the cement retainer: 
 
Volume of cement below retainer inside 177.8 mm, 38.7 kg/m casing: 
Casing Capacity = 0.0199589 m3/m 
3953 m (deepest perforation) - 3341 m (retainer depth) = 612 m =12.2 m3 
 
Volume of cement above retainer: 
Casing Capacity = 0.0199589 m3/m 
15 m (0.30 m3) on top of the retainer 
Volume Total = 12.2 m3 + 0.3 m3 = 12.5 m3 / 0.751 m3/tonne = 16.6 T 
The actual volume of cement when taking into account the 114.3 mm tie back string in the 177.8 mm liner is: 
 
Volume above Cement Retainer 
Casing Capacity = 0.0199589 m3/m 
15 m = 0.30 m3  
 
Packer 1 to Packer 2 Volume 
Annular Capacity = 0.0097 m3/m 
3389.8 m – 3313 m = 76.8 m = 0.74 m3 
 
Packer 3 to Packer 4 
Annular Capacity = 0.0097 m3/m 
3862 - 3406 m = 456 m = 4.23 m3 
 
Packer to Bottom Muskwa Perforations 
Liner Capacity = 0.02 m3/m 
3953 m - 3862 = 91 m = 1.82 m3 
 
Cement Retainer to End of 114.3 mm Tie Back 
Tie Back Capacity = 0.0074 m3/m 
3899 - 3341 m = 558 m = 4.13 m3 
 
Total Volume = 11.22 m3

 / 0.751 m3/tonne = 14.9 T 
 
By calculating the cement volume on the higher volume, this will count as excess and ensure there is more than 
an adequate amount of cement to cover the proposed interval. 
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Liner & Formation Isolation: 
Isolation of the 177.8 mm Liner along with the Exshaw and Muskwa formations will occur in several ways: 

• The annulus of the 177.8 mm Liner and the 216 mm hole is cemented with a very competent cement 
bond from 3990 m (depth of log) to the Liner Top at 3244 m as per L-68 Bond Log Interpretation from 
Encore Dataline who performed the Bond Log and are experts in their field. 

o The Exshaw and Muskwa formation are isolated on the annular side of the Liner 
• The cement retainer will be set at ~3341 m (and pressured tested) which is 10 m above the Exshaw 

formation.  An injectivity test will be performed prior to cementing.   
o The expected injection rate is 0.5 m3/min at 30,000 kPa 
o During the 2011 Completions Activity, 1420 m3 of Produced Water was injected into these 

formations which gives high confidence the formations will take fluid. 
o On 10/7/2011 a Production Spinner Log was run by Boreal Wireline while the well was flowing to 

attempt to determine how much flow was coming from either zone (Exshaw and Muskwa).  The 
results show clearly that the bulk of the production was coming from the Upper Muskwa which 
indicates a higher porosity and permeability. 

o The above bullet points all indicate that the Muskwa will be the dominant formation to accept 
fluid and cement therefore creating internal isolation of the formation in the 114.3 mm tie back 
string. 

o Once cementing through the cement retainer at 3341 m, the tubing will be stung out and a 
cement cap of 15 m will be left on top of the retainer.   This will create another impermeable 
barrier within the 114.3 mm tie back string 

o Once the 139.7 mm tie back string is pulled from the wellbore out of the liner top hanger at 3217 
m, a 244.5 mm cast iron bridge plug will be run and set ~3205 m, which is 12 m above the liner 
top.  This plug will be successfully pressure tested and then a cap of 15 m of cement will be 
placed on top, which will fully isolate and abandon the 177.8 mm liner and all previously open 
perforations 

 
Production Casing Isolation: 
A bond log will be run on the 244.5 mm Production Casing from ~3190 m to surface.  After interpretation, a plan 
will be made to perforate and perform retainer squeezes as necessary to remediate any production cement 
deficiencies to ensure cement to surface on the production casing. 
 
Surface & Intermediate Casing Isolation: 
As per drilling reports, both the surface and intermediate casing strings recorded cement returns to surface 
during the cement jobs. 
 
Additional Relevant Information 
As previously discussed in IR #1, the Production Spinner log that was completed on 10/7/2011 shows clearly the 
production was coming from the Muskwa perforations and very little production coming from the Exshaw 
perforations.   
 
Combined with the previously completed Rock Analysis and Scanning Electron Microscope work completed, it is 
noted the permeability in the Muskwa formation is an order of magnitude larger than the permeability of the 
Exshaw formation.  Also, the Exshaw reservoir pore throats are extremely tight, which means it will be difficult to 
squeeze much cement into the formation.   
 
With the above three factors combined, the logical scenario is to set the cement retainer above the Exshaw and 
cement squeeze both zones together.  This will allow the majority of the fluid to enter into the Muskwa while still 
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squeezing off the Exshaw which is unlikely to take much cement. 
 
Safety is of the utmost concern while planning and completing these operations.  It is expected that if all 
operations go as per plan, performing two retainer cement squeezes on the Muskwa and Exshaw formations will 
add a minimum of four days of operations (providing all operations go as per plan).  These four days are an 
increase in operational exposure to the rig crew and support vendors (~20 people).   
 
Included in performing two retainer squeezes is picking up a power swivel to mill out the frac ports.  The power 
swivel is a heavier piece of equipment required to rotate the tubing string to mill out the frac ports.  While power 
swivels are fairly common pieces of equipment, there is still an increase in safety exposure by lifting up the 
swivel to the rig floor and milling with it.  By completing only one retainer squeeze, the need to drill out the frac 
ports is negated and there isn’t a need to utilize the power swivel. 
 
The calculated cost to perform two retainer squeezes is $287,000 which will take four days to complete, 
assuming all operations go as per plan.  The depth and temperature of this well can make operations more 
challenging and the chances of having operational issues increase.  When operational issues arise, it increases 
the amount of time to complete an operation and also increases the safety exposure to the rig crew and service 
providers.  This proposal is designed to meet the requirements of section 6A of the Well Suspension and 
Abandonment Guidelines and Interpretation Notes through a variance, while balancing concerns for reducing 
additional safety exposure and making this procedure cost effective. 
 
I am available at any time to discuss IR #2 as there is a lot of information included. 
 
 
Regards, 
 
 
 
 
Jeremy Sadleir, P.L. (Eng.) 
Completions Engineer 
 
 
 
 
 
 
  



UWI: L-68-60-20-123-45 Licence: N1207 DATE: April 6, 2018

TMD 4200.00 KB ELEV 737.00 KB TO SCF

TVD GL ELEV 723.00 KB TO THF 4.70

PBTD 3971.00 KB - GL 14.00 Well Status Suspended

OD (mm) WEIGHT (kg/m) TOP LOCATION LANDED DEPTH (m)

508.0 139.9 Surface 165.00

339.7 107.2 Surface 1424.00

244.5 64.7 Surface 3297.00

177.8 38.7 3244 4130.00

139.7 34.2 Surface 3217.20

Perf Date Zones Top Shot Bottom Shot Status Gun Data

5-Sep-11 Exshaw 3351.00 3356.00 Suspended 17 SPM, 25 gr, 60°

5-Sep-11 Exshaw 3365.00 3370.00 Suspended 17 SPM, 25 gr, 60°

4-Sep-11 Upper Muskwa 3784.00 3789.00 Suspended 17 SPM, 25 gr, 60°

4-Sep-11 Upper Muskwa 3805.00 3810.00 Suspended 17 SPM, 25 gr, 60°

4-Sep-11 Lower Muskwa 3935.00 3940.00 Suspended 17 SPM, 25 gr, 60°

Surface casing: 165 mKB 4-Sep-11 Lower Muskwa 3948.00 3953.00 Suspended 17 SPM, 25 gr, 60°

Open-hole Side-Track 4079.80 4085.00 Abandoned

Annulus full of Open-hole 4130.00 4200.00 Abandoned

inhibited water

Groundwater

base:   614.0 mKB ITEM # LENGTH (m) TOP OF (mKB)

  (600 m GL) 1 0.25 3899.46

2 34.25 3865.21

3 2.76 3862.45

4 3.40 3859.05

5 46.19 3812.86

6 1.23 3811.63

Intermediate casing: 1424 mKB 7 403.64 3407.99

8 3.60 3404.39

9 11.55 3392.84

10 1.86 3390.98

11 3.60 3387.38

12 11.35 3376.03

13 3.07 3372.96

14 1.23 3371.73

15 57.23 3314.50

16 3.60 3310.90

17 91.85 3219.05

18 1.40 3217.65

114.3 mm liner top 19 0.76 3216.89

permanent packer: 3217.2 mKB 20 3193.10 23.79

21 4.94 18.85

177.8 mm liner top: 3244 mKB 22 13.85 5.00

23 0.30 4.70

-

Production Casing: 3297 mKB -

-

Open-hole packer: 3313.3 mKB CE -

-

-

114.3 mm retrievable 3339.0 mKB -

10K bridge plug: -

-

3351.0 - 3356.0 mKB -

Exshaw perfs: 3365.0 - 3370.0 mKB -

-

-

-

Open-hole packer: 3389.8 mKB CE -

-

-

3895.01

Open-hole packer: 3406.0 mKB CE

- 3899.71

Upper Muskwa perfs: 3784.0 - 3789.0 mKB

3805.0 - 3810.0 mKB AMOUNT LENGTH (m) TOTAL (m)

-

-

-

-

Permanent packer: 3862.0 mKB CE -

-

-

Lower Muskwa perfs: 3935.0 - 3940.0 mKB -

3948.0 - 3953.0 mKB

Cement cap: 3971 mKB

Cement retainer: 4064.0 mKB

ITEM # DESCRIPTION SERIAL # MWP (MPa) SIZE (mm)

153.0 mm open-hole 35.0 346 x 339.7

sidetrack 69.0 279.4 x 139.7

Top of whipstock:

4079.8 mKB

Whipstock slips:

4085.0 mKB

Liner bottom: 4130 mKB

TD: 4200 mKB

Prepared by:

WEIGHT OF TUBING STRING (daN)

LANDED STRING WEIGHT (daN) TUBING BOTTOM (mKB)

DOWNHOLE DESCRIPTION FROM BOTTOM UP (Rod String)

TENSION/COMPRESSION (+/- daN)

PUMPJACK DESCRIPTION

TOTAL ROD STRING LENGTHPOLISH ROD STICK-UP (m)

WELLHEAD DESCRIPTION

Liner: SOO-95, LT&C

Tie-back: P-110, LT&C

DESCRIPTION

DESCRIPTION

TOTAL STRING LENGTH

Casing Bowl

Upper flowing style wellhead

STRETCH/SLACKOFF (+/- m)

PUMP DESCRIPTION

REMARKS

Jonah Urton

DOWNHOLE DESCRIPTION FROM BOTTOM UP (Tubing String)

125 mm pump out shoe (28.7 MPa shear)

3 - 114.3 mm, 22.47 kg/m, P-110 casing joints

114.3 mm pup joint

149 mm Weatherford Ultrapak HU hydraulic set permanent packer

4 - 114.3 mm, 22.47 kg/m, P-110 casing joints

139.7 mm Weatherford frac sleeve port (84 mm ball seat)

35 - 114.3 mm, 22.47 kg/m, P-110 casing joints

147.3 mm ARES Hydraulic set open-hole packer

1 - 114.3 mm, 22.47 kg/m, P-110 casing joint

114.3 mm pup joint

147.3 mm ARES Hydraulic set open-hole packer

1 - 114.3 mm, 22.47 kg/m, P-110 casing joint

114.3 mm pup joint

139.7 mm Weatherford frac sleeve port (89.2 mm ball seat)

5 - 114.3 mm, 22.47 kg/m, P-110 casing joints

147.3 mm ARES Hydraulic set open-hole packer

8 - 114.3 mm, 22.47 kg/m, P-110 casing joints

219.1 mm Ultrapack Liner Top Packer

176.9 mm Ultrapack Latch Seal Assembly

229 - 139.7 mm, 34.23 kg/m, P-110, LT&C joints (frac string)

1 - 139.7 mm pup joint

1 - 139.7 mm casing joint

279.4 x 139.7 mm tubing hanger

SITP before setting 114.3 mm bridge plug: 26,000 kPa

ECP at 1368 mKB

Production Casing: SOO-95, LT&C

WELLBORE PROFILE

ELEVATIONS (meters)

CFOL LT LIARD L-68-60-20-123-45

Prairie Provident Resources Ltd.

CASING DESCRIPTION & GRADE

Surface Casing: SOO-95, LT&C

Intermediate Casing: SOO-95, LT&C



UWI: L-68-60-20-123-45 Licence: N1207 DATE: June 9, 2023

TMD 4200.00 KB ELEV 737.00 KB TO SCF

TVD GL ELEV 723.00 KB TO THF 4.70

PBTD 3971.00 KB - GL 14.00 Well Status Abandoned
OD (mm) WEIGHT (kg/m) TOP LOCATION LANDED DEPTH (m)

508.0 139.9 Surface 165.00

339.7 107.2 Surface 1424.00

244.5 64.7 Surface 3297.00

177.8 38.7 3244 4130.00

139.7 34.2 Surface 3217.20

Perf Date Zones Top Shot Bottom Shot Status Gun Data

5-Sep-11 Exshaw 3351.00 3356.00 Suspended 17 SPM, 25 gr, 60°

5-Sep-11 Exshaw 3365.00 3370.00 Suspended 17 SPM, 25 gr, 60°

4-Sep-11 Upper Muskwa 3784.00 3789.00 Suspended 17 SPM, 25 gr, 60°

4-Sep-11 Upper Muskwa 3805.00 3810.00 Suspended 17 SPM, 25 gr, 60°

4-Sep-11 Lower Muskwa 3935.00 3940.00 Suspended 17 SPM, 25 gr, 60°

Surface casing: 165 mKB 4-Sep-11 Lower Muskwa 3948.00 3953.00 Suspended 17 SPM, 25 gr, 60°

Open-hole Side-Track 4079.80 4085.00 Abandoned

Annulus full of Open-hole 4130.00 4200.00 Abandoned

inhibited water

Groundwater

base:   614.0 mKB ITEM # LENGTH (m) TOP OF (mKB)

  (600 m GL) 1 0.25 3899.46

2 34.25 3865.21

3 2.76 3862.45

4 3.40 3859.05

5 46.19 3812.86

6 1.23 3811.63

Intermediate casing: 1424 mKB 7 403.64 3407.99

8 3.60 3404.39

9 11.55 3392.84

10 1.86 3390.98

11 3.60 3387.38

12 11.35 3376.03

13 3.07 3372.96

14 1.23 3371.73

15 57.23 3314.50

16 3.60 3310.90

17 91.85 3219.05

18 1.40 3217.65

114.3 mm liner top 19 0.76 3216.89

permanent packer: 3217.2 mKB

177.8 mm liner top: 3244 mKB

-

Production Casing: 3297 mKB -

-

Open-hole packer: 3313.3 mKB CE -

-

-

114.3 mm Cement 

~3775.0 mKB

-

Retainer: -

-

3351.0 - 3356.0 mKB -Exshaw perfs:

3365.0 - 3370.0 mKB -

-

-

-

Open-hole packer: 3389.8 mKB CE -

-

-

Open-hole packer:
3406.0 mKB CE

-

Upper Muskwa perfs: 3784.0 - 3789.0 mKB

3805.0 - 3810.0 mKB AMOUNT LENGTH (m) TOTAL (m)

-

-

-

-

Permanent packer: 3862.0 mKB CE -

-

-

Lower Muskwa perfs: 3935.0 - 3940.0 mKB -

3948.0 - 3953.0 mKB

Cement cap: 3971 mKB

Cement retainer: 4064.0 mKB

ITEM # DESCRIPTION SERIAL # MWP (MPa) SIZE (mm)

153.0 mm open-hole 35.0 346 x 339.7

sidetrack 69.0 279.4 x 139.7

Top of whipstock:

4079.8 mKB

Whipstock slips:

4085.0 mKB

Liner bottom: 4130 mKB

TD: 4200 mKB

Prepared by:

WEIGHT OF TUBING STRING (daN)

LANDED STRING WEIGHT (daN) TUBING BOTTOM (mKB)

DOWNHOLE DESCRIPTION FROM BOTTOM UP (Rod String)

TENSION/COMPRESSION (+/- daN)

PUMPJACK DESCRIPTION

TOTAL ROD STRING LENGTHPOLISH ROD STICK-UP (m)

WELLHEAD DESCRIPTION

Liner: SOO-95, LT&C

Tie-back: P-110, LT&C

DESCRIPTION

DESCRIPTION

TOTAL STRING LENGTH

Casing Bowl

Upper flowing style wellhead

STRETCH/SLACKOFF (+/- m)

PUMP DESCRIPTION

REMARKS

Jeremy Sadleir

DOWNHOLE DESCRIPTION FROM BOTTOM UP (Tubing String)

125 mm pump out shoe (28.7 MPa shear)

3 - 114.3 mm, 22.47 kg/m, P-110 casing joints

114.3 mm pup joint

149 mm Weatherford Ultrapak HU hydraulic set permanent packer 
4 - 114.3 mm, 22.47 kg/m, P-110 casing joints

139.7 mm Weatherford frac sleeve port (84 mm ball seat)

35 - 114.3 mm, 22.47 kg/m, P-110 casing joints

147.3 mm ARES Hydraulic set open-hole packer

1 - 114.3 mm, 22.47 kg/m, P-110 casing joint

114.3 mm pup joint

147.3 mm ARES Hydraulic set open-hole packer

1 - 114.3 mm, 22.47 kg/m, P-110 casing joint

114.3 mm pup joint

139.7 mm Weatherford frac sleeve port (89.2 mm ball seat)

5 - 114.3 mm, 22.47 kg/m, P-110 casing joints

147.3 mm ARES Hydraulic set open-hole packer

8 - 114.3 mm, 22.47 kg/m, P-110 casing joints

219.1 mm Ultrapack Liner Top Packer

176.9 mm Ultrapack Latch Seal Assembly

ECP at 1368 mKB

Production Casing: SOO-95, LT&C

WELLBORE PROFILE

ELEVATIONS (meters)

CFOL LT LIARD L-68-60-20-123-45

Prairie Provident Resources Ltd.

CASING DESCRIPTION & GRADE

Surface Casing: SOO-95, LT&C

Intermediate Casing: SOO-95, LT&C

114.3 mm Cement 
Retainer:

~3341.0 mKB

244.5 mm Bridge
Plug ~3205 mKB

Cement ~3190 mKB

Potential SCVF
Perfs & 
Retainer 
Squeeze
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