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Innovative Energy Technologies Program 

Project Annual Report Requirements 

 

Quicksilver Resources Canada Inc. (“QRCI”) 

(Successor in interest to MGV Energy Inc. via name change) 

 

MGV Mannville Horizontal NGC Project 

Submitted June 30, 2006 

 

1. Summary: Project status report, including a chronological report of all activities and operations conducted, 

and updated incremental reserves and production. 

 

QRCI’s original plan, as outlined in its IETP application dated March 29 of 2005, was to drill up to 5 

horizontal Manville wells in 2005, 12 in 2006 and 40 in 2007. In fact, QRCI drilled 2 horizontal Mannville 

wells in 2005, and now plans to drill up to 5 horizontal wells in 2006. 

 

The chronology of activities and operations conducted to date on the 2 wells drilled in 2005 is as follows: 

 

100/01-11-047-24W4 - Wetaskiwin 

2005/06/21 Spud 

2005/07/09 Rig Release 

2005/07/17 Equipped 

2005/07/18 Completed 

2005/07/20 On Production 

2006/01/29 Cleanout 

2006/06/22 Surgi Frac 

 

100/13-04-048-21W4 – Bittern Lake 

2005/07/11 Spud 

2005/07/30 Rig Release 

2005/08/26 Equipped 

2005/08/26 Completed 

2005/08/10 On Production 

2006/03/29 Wax Cleanout Workover 

 

QRCI has not yet booked any reserves or production (all gas is flared) from this project. 

 

2. Pilot data  

a. Data submission. 

i. Geology and Geophysical data. 

 

To date, expansion on the Bittern lake vertical pilot by moving towards horizontal test wells has 

been facilitated in a two fold process: 

 

1) a large scale reconnaissance projected contracted to United Oil & Gas (“United”), 

2) identifying candidate locations that meet criteria for drillability, geological conditions, and 

surface access. 

 

The United study was commissioned to cover the greater area of QRCI’s Mannville holdings, 

inclusive of Wetaskiwin, New Norway, Bittern Lake, and north Camrose areas. To date, reports 

are complete on the Wetaskiwin, New Norway, and Bittern Lake areas, with the north Camrose 

area pending. United was able to apply dedicated personnel and insight to the areas listed above 

and provided operationally usable results in a timely manner for the 2005 horizontal program.  

 

Geological parameters utilized in the regional study where taken from the core/log/production 

data of the vertical Mannville tests relevant to the areas of interest. Calibration of log signatures 

to the pilot data allowed large scale recognition of coals that where clean or ash free and of ideal 

rank, thus holding GIP values sufficient to be of interest. Attempts where made to recognize 

potential flexure of the coal seams that may accentuate inherent permeability, regionally wet 

coals or coals that where bounded by wet sands, and finally coal seams that where regional and 

thick enough to be low risk horizontal candidates. Once these factors distilled ideal geological 
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conditions, land position was considered and locations where selected where leases were 

currently held or surface lease problems could be minimized. 

 

With the selection of final drilling location and well profile, existing 2D seismic data was 

reprocessed on a per-location basis. Utilizing lines that where proximal to the well trajectory, 

available, and of reasonable data quality, the seams where profiled for a final ideal horizontal 

well profile. 

 

To date, QRCI has selected 15 locations as horizontal candidates, with drilling priorities shifting 

to optimize the drilling schedule throughout the remainder of 2006. As of the end of June 2006, 

QRCI has spudded the first horizontal in 20-44-22W4. 

 

ii. Laboratory studies. 

 

N/A 

 

iii. Simulations. 

 

QRCI has not updated any of its Mannville reservoir simulations since its IETP submission in 

2005. QRCI has developed a standard reservoir simulation model of the Mannville coals based 

on available geological, core and petrophysical data, and the historical performance of a number 

of vertical pilot wells operated by QRCI and others. Since 2005, QRCI has not seen a significant 

change in the general performance of Mannville test wells to warrant a recalibration of our 

model. This standard Mannville model was then used in a horizontal well configuration to 

predict the performance of a Mannville horizontal well. 

 

Based on a model calibrated to the production performance of numerous vertical Mannville 

wells, our horizontal well simulations showed that we could expect significant increases in both 

water and gas production from an effectively completed Mannville horizontal well (see table 

below). 

 

 

Well Type 

Anticipated gas 

production rate, 

mcf/d 

Anticipated water 

production rate, 

bbl/d 

Vertical Mannville Well 50 – 100 150 - 300 

Horizontal Mannville Well Up to 1,000 1,500 

 

iv. Pressure, temperature, and other applicable reservoir data. 

 

QRCI has not performed any long term shut in pressure build up tests on the Mannville 

horizontals as of yet, so we use as representative the 6-week build up pressure and fluid level 

data from the vertical Mannville well at 11-4-48-21W4 

 

Casing Pressure:  3790 kPa 

Fluid Level to MPP:  415 m 

 

Reservoir Pressure = casing pressure + hydrostatic pressure 

 = 3790 kPa + (p+g+h) 

 = 3790 kPa + (1.103 kg/m3)*(9.81)*(415m) 

 = 8280 kPa 

 

Reservoir Temperature = 30 °C 

 

v. Any other measurements, observations, tests or data pertinent to the pilot. 

 

N/A 

 

b. Interpretation of pilot data. 

 

QRCI has developed a calibrated reservoir simulation model for the Mannville coals based on 

available geological, core and petrophysical data, and production performance from wells in our pilot 

area, as well as additional Mannville wells operated by QRCI and others. Our primary objective in 
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developing this calibrated model was to estimate the bulk permeability of the Mannville coals. Our 

simulation analysis suggests that permeability in the Mannville coals ranges from less than 1.0 mD to 

about 20 mD, with a typical value being about 5.0 mD. We used the results from this simulation 

calibration process as the basis for making our predictions of how a Mannville horizontal well would 

perform given all the observations and interpreted reservoir conditions derived from vertical Mannville 

wells. 

 

3. Well information 

a. Well layout map. 

 

See Appendix 3 a for a map indicating the layout of the wells. 

 

b. Review drilling, completion and workover operations and any difficulties encountered. 

 

The Drilling plan consisted of setting surface casing down to 215 m. Setting 7" Intermediate casing HZ 

in the Mannville coal. QRCI dropped off a 4.5" slotted liner in the 156 mm HZ hole. We then set a 

whipstock assembly in the 7" intermediate and milled out the 7" intermediate casing where we drilled 

the sump liner hole. QRCI dropped off a 5.5" flush joint liner in the 156 mm open hole. 

 

Initial completion on both Hz wells involved a brief swabbing evaluation to confirm inflow, followed 

by running a rod insert pump to pump water up the tubing and allow gas flow up casing. On the 

Wetaskiwin well, QRCI performed a coiled tubing / N2 cleanout about 2 months after the well went on 

production to confirm that there were no blockages in the horizontal section. Coiled tubing was run to 

the toe of the well and N2 was circulated. There were no blockages and minimal fines were returned. 

On the Bittern Lake well, a solvent circulation treatment was performed to dissolve an asphaltene and 

coal fine sludge that had collected in the tubing. Restriction was minimal. 

 

c. Well operation. 

i. Well list and status. 

 

100/01-11-047-24W4/00 – Producing, on production date: 20-Jul-05 

100/13-04-048-21W4/00 – Producing, on production date: 10-Aug-05 

 

ii. Wellbore schematics. 

 

See Appendix 3 c ii 

 

iii. Spacing and pattern. 

 

Wells are single-well horizontals. 

Orientations are: 100/01-11-047-24W4/00 east-southeast from 12-11 to 01-11 

 100/13-04-048-21W4/00 north-northwest from 03-04 to 13-04 

 

See Appendix 3 a for a map indicating the well layout 

 

4. Production performance and data  

a. Injection and production history on an individual well and composite basis. 

 

100/1-11-47-24W4 

Stabilized H2O production rate: 1.2 m3/day 

Stabilized Gas production rate: 1.3 e3m3/day 

Cumulative H2O production: 998 m3 

Cumulative Gas production: 355 e3m3 

 

100/13-4-48-21W4 

Stabilized H2O production rate: 4.5 m3/day 

Stabilized Gas production rate: 0.90 e3m3/day 

Cumulative H2O production: 2,190 m3 

Cumulative Gas production: 350 e3m3 

 

b. Composition of produced / injected fluids. 

 



Project Annual Report Requirements  4 

See Appendix 4 b for gas, water, scale, and wax analyses 

 

c. Comparison of predicted versus actual well / pilot performance and a discussion regarding the 

difference. 

 

In its IETP application, QRCI anticipated that it would experience producing rates from the wells of up 

to 500 mcf/d of gas and 800 bbl/d of water. 

 

In fact, the wells have peaked at rates of 100 mcf/d of gas and 370 bbl/d of water, significantly below 

expectations based on our reservoir simulations.  There are a number of potential reasons why our 

initial horizontal wells did not meet expectations, including, but not limited to: 

 

i. Lower-than-expected formation permeability 

ii. Near-wellbore damage caused by drilling and completion operations 

iii. Unidentified relative permeability effects 

iv. Wellbore hydraulics issues, resulting in a low effective lateral length 

 

Some of these issues relate to making better a-priori location selections, assuming that we can develop 

a process that can predict better formation permeability.  The study performed by United attempts to 

address this issue, among others.  The remaining issues relate to the development of best practices 

(drilling, completion, production), which should improve as we drill additional wells and derive key 

learnings from those results.  In essence, QRCI is still in the early phases of fully understanding how 

the Mannville should be developed with horizontal well technology.  QRCI has only drilled 2 of 5 

planned Phase 1 locations in 2005. QRCI is hopeful that the regional mapping work that was 

performed in early 2006 will result in better location selections and that the first 2 wells drilled in 2006 

will exhibit production rates in line with its prior modeling. 

 

d. History of injection, production and observation well pressures and average reservoir pressure. 

 

Well producing pressures have remained relatively constant during each well’s production life. The 

casing pressure has remained to be approximately 140 kPa on average in both wells. The well is simply 

flowing to flare and producing without the use of a compressor. 

 

As a result of the constant producing casing pressure and fluid level, there appears to be little reservoir 

pressure depletion at this point. 

 

5. Pilot economics to date  

a. Sales volumes of natural gas and by-products. 

 

Sales volumes are nil as all produced gas is being flared. 

 

b. Capital costs (include a listing of items with installed cost greater than $10,000). 

 

Please see attached Appendix 5 for operating statement information. 

 

c. Direct and indirect operating costs by category (e.g. fuel, injectant costs, electricity). 

 

Please see attached Appendix 5 for operating statement information. 

 

d. Crown royalties, applicable freehold royalties, and taxes. 

 

Nil 

 

e. Cash flow. 

 

Please see attached Appendix 5 for operating statement information. 

 

f. Cumulative project costs and net revenue. 

 

Please see attached Appendix 5 for operating statement information. 

 

g. Explanation of material deviations from budgeted costs. 
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Operating costs are being capitalized during the early stages of the program. QRCI budgeted $1.3 

million per well for drilling equipping and 6 months of operating costs all classified as “capital costs”. 

For the 2 wells drilled to date, “capital costs” have averaged $1.6 million. Material deviations have 

resulted largely from increased drilling costs and equipping costs with operating costs being lower than 

expected due to lower than expected water rates. 

 

6. Facilities 

a. Description of major capital items (including new facilities and additions /modifications to existing 

facilities). 

 

100/1-11-47-27W4 

 

- 912 Pump Jack system 

- Generator Package  

- 2PH-860 kPa Separator (0.61m x 1.52m) 

- Flare Stack 

- 2 x 400 bbl production tanks 

- Meter Run 

- 2-7/8” Well head 

- 1,270 m of 2-7/8” tubing 

- 1,260 m ¾” rod string 

- 2” bottom hole insert pump 

 

100/13-4-48-21W4 

 

- 640 Pump Jack system 

- Generator Package  

- 2PH-860 kPa Separator (0.61m x 1.52m) 

- Incinerator 

- 2 x 400 bbl production tanks 

- Meter Run 

- 2-7/8” Well head 

- 1,210 m of 2-7/8” tubing 

- 1,200 m ¾” rod string 

- 1-1/2” bottom hole insert pump 

 

b. Capacity limitation, operational issues, and equipment integrity. 

 

QRCI has experienced no capacity issues as of yet. Being that the two wells are not tied into a 

gathering system, capacity issues such as high line pressures, line liquid loading, and compression 

facility capacity are not present at this time. 

 

The only significant operational issues encountered as of yet, were the production of down hole wax 

and some forming of scale on our bottom hole pump barrel. While performing a standard pump change 

with the intent of remedying what appeared to be a plugged / damaged pump, QRCI discovered that 

the pump and some of the rod strings were covered in a produced waxy substance (see attached wax 

analysis). To address the issue, we pulled all of our equipment of the wellbore and flushed the 

horizontal leg with a chemical to breakdown and flush out the wax. The well has since been put back 

on production and appears to be pumping normally. 

 

In another case, QRCI experienced a separate inability to pump fluids. Upon retrieval of the pump on 

surface, QRCI noticed that the pump failure was a result of a hole in the pump barrel. After further 

equipment inspection, QRCI noticed that there was some scale present on the pump barrel as well (see 

attached scale analysis). 

 

c. Process flow and site diagram identifying major facilities, including production equipment, connected 

pipelines, gathering and compression facilities. 

 

See Appendix 6 c for a diagram of major facilities 

 

7. Environment/Regulatory/Compliance  
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a. Summary of project regulatory requirements and compliance status. 

 

QRCI has been and is in compliance with all project regulatory requirements. 

 

b. Procedures to address environmental and safety issues. 

 

There are no known environmental or safety issues to be addressed. 

 

c. Plan for shut-down and environmental clean-up 

 

There are no immediate plans to shut in any of the wells for environmental cleanup. 

 

 

8. Future operating plan 

a. Project schedule update including deliverables and milestones. 

 

QRCI plans to drill 5 additional horizontal Mannville wells in 2006. We will drill the first 2 of these 

wells and evaluate progress before determining whether or not to continue with the other 3. 

 

b. Changes in pilot operation, including production operations, injection process, and cost optimization 

strategies. 

 

The operation strategy for our upcoming 2006 wells deviates very little from that of our two presently 

producing wells. The wells are still going to be pumped via a conventional bottom hole insert pump in 

conjunction with a conventional rod string and 2-7/8” production tubing. During pumping / production 

operations, we plan to induce a similar wellbore environment with respect to fluid levels, and static 

pressures. In order to achieve these parameters, the rate (strokes / minute) at which the wells are 

operated, will be a function of the produced fluid inflow. 

 

The one significant change in the production operation is with respect to the surface pumping unit. The 

two presently producing wells are pumping via a conventional pump jack. However, we plan to pump 

or 2006 wells with a hydraulic pump jack. Being that this difference is only that of surface equipment 

and the manner in which the bottom hole pump is stroked, it should have no bearing on the well’s 

deliverability or wellbore conditions. 

 

c. Salvage update 

 

QRCI has not yet salvaged any of the equipment from its horizontal Mannville program, nor does it 

have any current salvage plans. 

 

9. Interpretations and Conclusions 

An assessment of the overall performance of the pilot, including: 

a. Lessons learned. 

 

The results of QRCI’s 2005 Mannville horizontal well program have come in below expectations 

relative to our reservoir simulation models.  There are a number of potential reasons why our initial 

horizontal wells drilled in 2005 did not meet expectations, including, but not limited to: 

 

i. Lower-than-expected formation permeability 

ii. Near-wellbore damage caused by drilling and completion operations 

iii. Unidentified relative permeability effects 

iv. Wellbore hydraulics issues, resulting in a low effective lateral length 

 

These reasons, and/or others yet unidentified, and probably in combination, make the Mannville a 

complex and difficult problem to solve.  One major issue that will need to be resolved with additional 

testing and experimentation going forward is the development of best practices for drilling, completion 

and production that will yield the best possible Mannville coal well. 

 

b. Difficulties encountered. 

 

01-11-047-24W4 
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Drilling 

The well was originally AFE'd for 12 days.  Actual time was 18 days due to 

 an extra 1/2 day rigging up top drive, 

 numerous motor failures while drilling the intermediate hole, 

 the build section drilled much slower than expected (1 day longer), 

 the EUB required us to log the intermediate hole with drill pipe (lost 1 day), 

 top drive failures (1/2 day), 

 staged the cement job for intermediate section, 

 EM tool failures while drilling horizontal section, 

 longer amount of time drilling the sump section of the hole than anticipated 

 unplanned gyro surveys for sump section of the hole. 

 

Completions\Operations 

QRCI had to perform an unplanned chemical flush to clean out the horizontal section. 

 

QRCI has recently attempted a surgi-frac on this well in order to further stimulate the well. 

 

13-04-048-21W4 

 

Drilling 

Well was originally AFE'd for 12 days.  Actual time was 21 days due to problems encountered in the 

horizontal section.  Directional tools were lost as a result of getting stuck. 

 

Completions\Operations 

QRCI had to perform an unplanned chemical flush to clean out a wax build-up in the horizontal 

section. 

 

c. Technical and economic viability. 

 

It would be premature for QRCI to comment on the technical and economic viability of its horizontal 

Mannville drilling program. 

 

d. Overall effect on overall gas and bitumen recovery. 

 

Nil. 

 

e. Assessment of future expansion or commercial field application and discussion of reasons. 

 

It would be premature for QRCI to comment on future expansion or commercial field application of its 

horizontal Mannville drilling program. 

 

(Note: Reports should be submitted in both hard copy and electronic format such as pdf file. Raw data should be 

submitted in a format suitable for ease of use with modeling or other such programs, i.e. Excel.) 
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Appendix 3 a 

 

Well Layout 
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Appendix 3 c ii 

 

13-04-048-21W4M Stick Diagram 

File: 13-4 STICK.xls 

 
ACTUAL DEPTHS - PLAN SUMMARY CHART

HORIZONTAL WELL
MGV Hz BITTERN LAKE 13-04-048-21W4M

Well :  MGV Hz BITTERN LAKE 13-4-48-21W4M AFE # :

Surface Location :  03-04-048-21W4M Elevations : GL: 761.70 mSS  KB: 765.90 mKB

Date Prepared :  Information : CONFIDENTIAL

Geological Evaluation Hole Bit Mud Program

Formations Estimated Depths Size Type Type Highlights

TVD MD SS

(mKB) (mKB) (mSS) (mm)

324 #1-Retip Floc water Surface Csg:  244.5 mm, K-55, LT&C, 53.57 kg/m

Surface Cement:  0:1:0 'G' +0.5% CaCl2.

or    Cement to surface!!!

Base of Groundwater Protection 200 200 566 Possible Hole Problems:  Gravel possible- No major problems expected

Belly River Group SS/shale 238 238 528

8.0 kPa/m, EMD 815 kg/m3 Gel/Caustic Base Of Groundwater Protection:  200mKB 

(Surface Hole TD) 250 250 516

(PDC In) 250 250 516 222 #3-PDC SUPERVISION & SAMPLING:

UD 513 MGV:  From BSC mKB to TD with 5m intervals.

EUB:  From BSC mKB to TD with 5m intervals..

Lea Park FM shale 561 561 205 Mud Log:  Total Gas in intermediate & HZ section.

7.4 kPa/m, EMD 754 kg/m3

Milk River 591 591 175 VERTICAL HOLE and INTERMEDIATE BUILD HOLE

7.4 kPa/m, EMD 754 kg/m3 Core:  none

Colorado Group 720 720 46 Logs: None - Logging Waiver Provided
7.4 kPa/m, EMD 754 kg/m3

KOP#1A 842 842 -76

Build @ 2.0deg/30m Hole Problems:  Swelling shale's may cause problems in the

KOP#1B 872 872 -106 222           Joli Fou Formation.  Pull mini wiper after drilling through it.

Build @ 3.0deg/30m

KOP#1C 902       902       -136

Build @4.0deg/30m Envirofloc

Second White Specks shale 921 921 -155 Mud:  Mud up at 1000m, after hole angle exceeds 20deg.

5.7 kPa/m, EMD 581 kg/m3            Base Fish Scales

KOP#1D 932       932       -166 222 Polymer

Build @5.0deg/30m Gypsum Intermediate Casing: Obtain a 65s/l vis. prior to POOH to run casing!! 

KOP#1E 961       962       -195                                        - 177.8 mm,  34.23kg/m J-55, LT&C.

Build @5.0deg/30m

2.38deg assembly W/Pad

Build to 45.0deg.

Base Fish Scales Zone shale 996 999 -230 222 Cement:  Circulate @ 1.4m3/min for 1.5 hrs prior to cementing

6.3 kPa/m, EMD 642 kg/m3 Lead Tail cement job  as per Sanjel Program

Viking FM SS/shale 1,042 1,050 -276 Sanjel Light Weight - top

6.2 kPa/m, EMD 632 kg/m3 Thixmix II on bottom

Joli Fou Slt/ shale 1,066 1,079 -300 Dirn'l Parameters:  KOP#1 842.26 mKB TVD/MD - BUR 2.0-6.0 deg/30m

6.2 kPa/m, EMD 632 kg/m3 222 EOB#1 1117.26mKB (1094.62m TVD) Hold @ 45.0 deg

Mannville Group SS - Start 1,091 1,112 -325 Azimuth 341.70, Survey interval < 20m

8.5 kPa/m, EMD 866 kg/m3 KOP#2 1147.26mKB (1115.83m TVD)  - BUR 15.0 deg/30m

Note : Increase mud to 1230kg/m3 EOB#2 1237.40mKB (1149.40 TVD) - Land shoe @ 90.7deg

Start of Tangent Section @ 45deg 1,095    1,117    -329 Intermediate Hole Depth:  1237.40 mKB MD (1149.40 mKB TVD)

End of Tangent Section @ 45deg 1,116    1,147    -350

Start of Whipstock (after HZ hole) Displacement to Intermediate Csg Shoe: 189.77m
#4-5-1-7 Tooth

KOP#2 1,116  1,147  -350

Build @ 15.0deg/30m HORIZONTAL HOLE DETAILS
2.77deg assembly

156 HZ Hole Depth:  2129.83mKB MD (1148.40mTVD) - TOE

Mannville Coal - Start 1,148  1,219  -382 156 HZ Hole Window: 1147.90 - 1150.90mKB TVD (+3.0m)  

156

Mannville Coal - Mid Point 1,149  1,237  -383 156 HZ Hole Length:  893 m, or as far as possible

Intermediate Casing point 1,149  1,237  -383 156 Expected Mannville Dip:  +1 m heel to toe (drilling up dip)

Set @ 90.7deg 156 Casing/Liner:  114.3mm, 17.7kg/m J-55 LT&C 1/4" Slotted Liner & Blanks

Horizontal Section 1,149 1,237 -383 156 Hole Problems:  Sloughing Coal, Hole Cleaning, control Drill!

Maintain 90.7deg inclination 1,148 2,130 -382

Maintain mud weight @ 1230kg/m3

Drilling and Completions EPZ = 0.0km

          *  Legend:          1 - Primary Zone          2 - Secondary Zone          C - Core          T - DST          P - Penetration DST

&

Torque & Drag,  Cuttings beds. Differential and Mechanical sticking may also 

occur.

Build to 90.7deg by 1149.40TVD

#5-Security DBS 2543

CaCl2

Weighted Brine

&Defomer

33085

Note:  Casing exit and sump, after HZ section is drilled

2006-06-30

Maintain 1230kg/m3 mud

H2S: None expected

1
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Appendix 3 c ii Cont’d 
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Appendix 3 c ii 

 

13-04-048-21W4M Horizontal Plan 

File: Bittern Lake (3-4) 14-4 Plan#5.pdf 
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Appendix 3 c ii Cont’d 
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Appendix 3 c ii Cont’d 
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Appendix 3 c ii Cont’d 
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Appendix 3 c ii Cont’d 

 



Project Annual Report Requirements  16 

Appendix 3 c ii cont’d 

 

13-04-048-21W4M Sump Plan 

File: Bittern Lake (3-4) 14-4 Plan#5 L2.pdf 
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Appendix 3 c ii Cont’d 
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Appendix 3 c ii Cont’d 

01-11-047-24W4M Stick Diagram 

File: 1-11 STICK.xls 

 
ACTUAL DEPTHS - PLAN SUMMARY CHART

HORIZONTAL WELL
MGV Hz BITTERN LAKE 1-11-47-24W4M

Well :  MGV Hz WETASKIWIN 1-11-47-24W4M AFE # :

Surface Location :  12-11-047-24W4M Elevations : GL: 752.48 mSS  KB: 756.48 mKB

Date Prepared :  Information : CONFIDENTIAL

Geological Evaluation Hole Bit Mud Program

Formations Estimated Depths Size Type Type Highlights

TVD MD SS

(mKB) (mKB) (mSS) (mm)

311 #1-Retip Floc water Surface Csg:  244.5 mm, K-55, LT&C, 53.57 kg/m

#2-PDC Surface Cement:  0:1:0 'G' +0.5% CaCl2.

or    Cement to surface.

Base of Groundwater Protection 200 200 553 Possible Hole Problems:  Gravel - No major problems expected

Gel/Caustic Base Of Groundwater Protection:  200mKB 

(Surface Hole TD) 250 250 502

(PDC In) 250 250 502 222 #3-PDC SUPERVISION & SAMPLING:

MGV:  From BSC mKB to TD with 5m intervals.

EUB:  From BSC mKB to TD with 5m intervals..

Belly River Group SS/shale 425 425 333 Mud Log:  Total Gas in intermediate & HZ section.

8.0 kPa/m, EMD 815 kg/m3

VERTICAL HOLE and INTERMEDIATE BUILD HOLE

Lea Park FM shale 670 670 98 Core:  none

6.6 kPa/m, EMD 672 kg/m3 Logs:  Reeves memory logs on Drill pipe.

Colorado Group 798 798 -40 Hole Problems:  Swelling shale's may cause problems in the

8.8 kPa/m, EMD 897 kg/m3 222           Joli Fou Formation.  Pull mini wiper after drilling through it.

KOP#1A 985 985 -227

Build @ 2.0deg/30m

KOP#1B 995 995 -237 Envirofloc

Build @ 3.0deg/30m Mud:  Mud up at 1100m, after hole angle exceeds 20deg.

KOP#1C 1,005    1,005    -247            Mannville Formation

Build @4.0deg/30m 222 Polymer

KOP#1D 1,015    1,015    -257 Gypsum Intermediate Casing: 177.8 mm,  34.23kg/m J-55, LT&C.

Build @4.0deg/30m                                        Plus stage tool set @ 1110mMD

1.83deg assembly

Build to 45.0deg.

Second White Specks shale 1,018 1,018 -261

6.4 kPa/m, EMD 653 kg/m3

Base Fish Scales Zone shale 1,106 1,108 -348 222 Cement:  

6.7 kPa/m, EMD 683 kg/m3 Two stage cement job  as per Sanjel Program

Viking FM SS/shale 1,145 1,152 -387 Sg 1500 - top

7.7 kPa/m, EMD 785 kg/m3 Thixmix II on bottom

Joli Fou Slt/ shale 1,182 1,193 -424 Dirn'l Parameters:  KOP#1 985 mKB TVD/MD - BUR 2.0-6.0 deg/30m

8.3 kPa/m, EMD 846 kg/m3 222 EOB#1 1225mKB (1203m TVD) Hold @ 45.0 deg

Mannville Group SS - Start 1,201 1,222 -443 Azimuth 114.57, Survey interval < 20m

9.4 kPa/m, EMD 958 kg/m3 KOP#2 1256mKB (1224m TVD)  - BUR 15.0 deg/30m

Note : Increase mud to 1250kg/m3 EOB#2 1346mKB (1257.69 TVD) - Land shoe @ 90.2deg

Start of Tangent Section @ 45deg 1,203    1,225    -445 Intermediate Hole Depth:  1350 mKB MD (1257.70 mKB TVD)

End of Tangent Section @ 45deg 1,224    1,256    -466

Displacement to Intermediate Csg Shoe: 186.78m
#4-5-1-7 Tooth

KOP#2 1,224  1,256  -466
Build @ 15.0deg/30m HORIZONTAL HOLE DETAILS
2.97deg assembly

156 HZ Hole Depth:  2402mKB MD (1253.69mTVD) - TOE

Mannville Coal - Start 1,254  1,315  -496 156 HZ Hole Window: 1257.69 - 1253.69mKB TVD (+4.0m)  

156

Mannville Coal - Base 1,258  1,344  -500 156 HZ Hole Length:  1056 m, or as far as possible

Intermediate Casing point 1,258  1,346  -500 156 Expected Mannville Dip:  +4 m heel to toe (drilling up dip)

Set @ 90.2deg 156 Casing/Liner:  114.3mm, 17.7kg/m J-55 LT&C 1/4" Slotted Liner

Horizontal Section 1,258 1,350 -500 156 Hole Problems:  Sloughing Coal, Hole Cleaning, control Drill!

Maintain 90.22deg inclination 1,254 2,402 -496

Maintain mud weight @ 1230kg/m3

Drilling and Completions EPZ = 0.0km

          *  Legend:          1 - Primary Zone          2 - Secondary Zone          C - Core          T - DST          P - Penetration DST

32775

Note:  Casing exit and sump, after HZ section is drilled

2006-06-30

Maintain 1250kg.m3 mud

H2S: None expected

1

&

Torque & Drag,  Cuttings beds. Differential and Mechanical sticking may 

also occur.

Build to 90.2deg by 1257.7TVD

#5-5-1-7 insert

CaCl2

Brine

&Chemicals

#6-517 insert
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Appendix 3 c ii Cont’d 
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Appendix 3 c ii Cont’d 

 

01-11-047-24W4M Horizontal Build Section Plan 

File: MGV Wetaskiwin 1-11 Plan7 Map.pdf 
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Appendix 3 c ii Cont’d 

 

01-11-047-24W4M Horizontal Side Track #1 Plan 

File: MGV Wetaskiwin 1-11 ST Plan7 Map.pdf 
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Appendix 4 b 

 

Gas Analysis – Vertical Offset 06-04-48-21W4M 
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Appendix 4 b 

 

Gas Analysis – Vertical Offset 09-04-48-21W4M 
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Appendix 4 b 

 

Gas Analysis – Vertical Offset 11-04-48-21W4M 
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Appendix 4 b 

 

Water Analysis – 01-11-47-24W4M 
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Appendix 4 b 

 

Water Analysis – 01-11-47-24W4M 
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Appendix 4 b 

 

Wax Analysis – 13-04-48-21W4M Page 1 
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Appendix 4 b 

 

Wax Analysis – 13-04-48-21W4M Page 2 
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Appendix 4 b 

 

Wax Analysis – 13-04-48-21W4M Page 3 
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Appendix 4 b 

 

Wax Analysis – 13-04-48-21W4M Page 4 
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Appendix 4 b 

 

Scale Analysis – 13-04-48-21W4M Page 1 
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Appendix 4 b 

 

Scale Analysis – 13-04-48-21W4M Page 2 
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Appendix 5 

 

Operating Statement 01-11-047-24W4 
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Appendix 5 

 

Operating Statement 13-04-048-21W4 
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Appendix 6 c 

 

Major Facilities Diagram 
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