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Well Names: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 

COPRC Dodo Canyon E-76 65-10 126-45 
COPRCMirror Lake P ... 20 65 ... ()O 126 ... 45 

PROPOSED WELL STATUS 

The COPRC Dodo Canyon E-76 65-10126-45 is a DOWNDIP horizontal well targeting the Canol formation: The weilisto 

be drilled to a depth of 2941 meters MD (PBTD = 2941) with a lateral length of 959 meters and an average TVD of 1694 

meters. The well will be kicked off at approximately 1554 meters MD and the maximum dogleg expected in the build 

section is 7.16 degrees/3D m (refer to Figure 1 Current wellbore Schematic). 

The horizontal section will be hydraulically fractured in a number of stages. An extended flow test will then be performed on 

the well to evaluate the production potential of the Canol formation in this area. 

The Mirror Lake P-20 65-00 126-45 well is a downdip horizontal well also targeting the Canol formation. The well is to be 

drilled to a depth of 3098 meters MD with a lateral length of 1000 meters and an average TVD of 1972 meters. The well will 

b~ kicked off at about 1750 meters MD and the maximum dogleg expected in the curve is 7.74°/30 m. 

The horizontal section will be hydraulically fractured in a number of stages. An extended flow test will then be performed on 

the well to evaluate the production potential of the Canol formation in this area. 

WELL TEST DESCRIPTION 

Conoc?Phillips·plans to drill, hydraulically fraCture and test both the E-76 65-10126-45 (E-76) well and the P-20 65-00126 

-45 well (P-20) in the winter of 2014 with the aim of achieving the following objectives: 

Establishing initial production rate for oil and gas 

Understanding the fluid composition and properties 

Understanding the variation of oil and gas rate as well as fluid composition between two geographically spaced, 

and potentially highly variable areas in the field (E-76 and P-20) 

In order to understand the three above mentioned objectives, ConocoPhillips will be implementing a comprehensive testing 

program, including: 

Jet pump installation (a method of artificial lift), enabling fluid flow to surface in the event that the reservoir does 

not have enough energy to lift the liquids on its own 

Sampling for pressure, volume and temperature (PVT) - at least 3 samples will be collected and one will be run 

through the laboratory testing to determine: 

o Oil formation volume factor 

o Oil viscosity 

o Gas compressibility 

o Bubble point of the fluid 

o GOR 

All of these, and some other additional parameters are extremely important in understanding potential long-term 

performance of the field. 

1 
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Well flow testing strategy that incorporates the latest learnings from other ConocoPhillips unconventional shale . ' , 

plays and targets understanding of reservoir deliveral:!ility without a high drawdown which can potentially cause 

damage to productivity 

Because of the high degree of uncertainty with respect to both fluid composition and hydrocarbon rate potential present in 

the Canol shale over the COPRC EL 470 block, the well test must be conducted in a manner that allows the reservoir to 

show its productivity with the minimal amount of interference from the operator. 

CRITICAL INFORMATION REQUIREMENTS 

Engineering and appropriate supervisors shall be notified immediately ~henever the following events or situations occur 

during the operation: 

1. Accident, near-miss, or environmental release. 

2. Any situation that poses a signifjcant threat to human life, limb, or eyesight. 

3. Any situation that could, result in significant damage to the environment and/or wildlife. 

4. Any situation that could result in significant damage to company or vendor equipment. 

5. Any situation that could result in significant additionai costs being incurred (> 10% above AFE). 

6. Any situation that requires any significant deviation from this procedure. 

OPERATIONAL 

All notifications and approvals from government regulatory agencies are to be req>rded on ConocoPhillips' daily 

reports. The name of the individual contacted, NEB confirmation number and the subj~ct matter of the ap~roval or 

notification should be recorded. 

It is expected the ConocoPhillips Supervisor will use their judgment and knowledge in executing the program and 

supervising the operations to ensure that all work is conducted in a safe manner that results in the greatest degree of 

protection possible for the on-site personnel, the public, and the environment. 

The program is a guide only and cannot replace good judgment on the wellsite. 

SAFETY AND ENVIRONMENT 

All operations are to be conducted in compliance with applicable government regulations along with ConocoPhillips policies 

and procedures. 

A safety meeting must be held daily and prior to conducting any potentially hazardous operation. These meetings 

and a walk around inspection are to be documented on the Daily Tour Sheets. 

Record all accidents, injuries, spills, equipment damage and near misses on the ConocoPhillips Incident Report and 

forward to the Completions Superintendent immediately. 

EMERGENCY RESPONSE PLAN 

The supervisor and rig manager must be familiar with ConocoPhillips Corporate Emergency Response Plan. Ensure 

2 



Well Names: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 Conocc~Ptlillips 

t.on all wells with site specific Emergency Response Plan (ERP); crewmembers are briefed and trained about 

their respective duties when an ERP goes into effect. 

RIG INSPECTION AND BOP DRILLS 

Rig inspections are to be done at the start of every well and every week thereafter. BOP drills are to be done on every 

well and at least once every seven days and record them in the daily reports. Both forms are to be filled out and sent 

to the Completions Superintendent in Calgary and noted on the Daily Tour Sheet. OH&S Rig Inspection to be faxed in 

immediately. 

RECORD KEEPING 

Ensure the Area Office receives a copy of the tour reports, downhole diagram with wellhead details, tubing tally, rig 

anchor pull test charts (if applicable) , logs, and fluid movement reports. 

Forward ALL paper work to BRENDA MIKKELSEN - BVS Room 0844 - Calgary. 

The COMPANY CODE along with the NETWORK NUMBER must be attached to all Invoices. 

ADDITIONAL CONSIDERATIONS 

ENGR DOC :3)12.07 

i) Pre-Job Hazard Assessments are to be held and documented daily, and prior to conducting EACH critical operation 

such as opening up well to flow, frac stimulation, running in/out of well under pressure or any other operation so defined 

by the CPC Completions Consultant. 

ii) ConocoPhillips commitment to safety must be conveyed to every worker, every day 

iii) Pre-Job Hazard assessments must be done as a requirement by law and a condition of working for the 

company. The Hazard assessment must be done: 

• At intervals that prevent the development of unsafe working conditions 

• When a new work process is introduced 

• When a work process or operation changes 

iv) The ConocoPhillips site supervisor is accountable for ensuring the Pre-Job Hazard Assessment Form is complete. 

Use of an outside contractors form is acceptable as long as it meets or exceeds the OH&S regulations and 

ConocoPhillips safety standards. 

v) Notify the ConocoPhillips site office at least 24 hours before commencing well site operations. Confirm with the 

ConocoPhillips production and construction staff to determine if any additional notifications or special conditions are 

required for nearby residents or road use. 

vi) This is a Super Tight Hole well. Ensure all possible steps are taken to ensure only required personnel are 

allowed on location. A record of all personnel must be kept. Ensure all services know the status of the well and that all 

on-air communications on location are kept to only that required. Contact Calgary with any indication of an oilfield 

scout monitoring CPC's operations. 

3 



Well Names: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00126-45 

WELL OUTLINE 

WELL NAME: 

SECURITY CLASSIFICATION: 

UWI: 

DRILLING RIG: 

ELEVATIONS: 

SURVEY PLAN FILE: 

DIRECTIONAL PLAN: 

TOTAL DEPTH: 

LICENCE NO: 

CLASSIFICATION: 

ERP: 

DRILLING E.P.Z. RADIUS: 

DRILLING RELEASE RATE: 

OBJECTIVE: 

NETWORK NO: 

TARGET DAYS: 

AFE AMOUNT: 

MINERAL RIGHTS: 

WELL CONFIGURATION: 

COPRC Dodo Canyon E-76 65-10126-45 

Super Tight 

300E766510126450 

Beaver Rig #2 

GL: 268.2m KB: 274.2m (kb to GL estimated at 6.0m) Elevations are based on a 
surveyed ground level and estimated KB to GL distance. Confirm actual ground 
level and that KB to GL elevation difference is correct. 

COPRC Dodo Canyon E-76 65-10126-45 

Horizontal Well 

2881m MD (1683m TVD) 

OA-1211-002 

Exploratory - Category I 

Corporate ERP 

Not Applicable 

0.Om3/s (0.0% H2S) 

Canol 

10351817 

25.47 days plus 8.63 days to MIRU 

Move, Drill & Case: $6,820,000 

PNG from Surface to base Hume (all sections) 

HOLE SIZE CASING 

609.6mm 508mm Conductor line pipe 

311.15mm 244.475mm, 53.57 kg/m, J-55, LTC 

222.25 177.8mm, 38.69 kg/m, P-110, LTC 

155.6mm 114.3mm, 17.26 kg/m, P-110, LTC 

DEPTH 

20m 

600m 

1 ,845m 

2,881m 

4 



Well Names: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00126-45 

WELL NAME: 

SECURITY CLASSIFICATION: 

UWI: 

DRILLING RIG: 

ELEVATIONS: 

SURVEY PLAN FII,..E: 

.DIRECTIONAL PLAN: 

TOTAL DEPTH: 

LICENCE NO: 

CLASSIFICATION: 

ERP: 

DRILLING E;P.Z. RADIUS: 

DRILLING RELEASE RATE: 

OBJECTIVE: 

NETWORK NO: 

TAR~ET DAYS: 

AFE AMOUNT: 

MINERAL RIGHTS: 

WELL CONFIGURATION: 

COPRC Mirror Lake P-20 65:00126-45 

SuperTight 

300P206500126450 

Beaver Rig #2 

GL: 268.2m KB: 274.2m (kb to GL estimated at 6.0m) Elevations are based on a 
surveyed ground level and est!mated KB to GL distance. Confirm actual ground 
level and that KB to GL elevation difference is correct. 

C'OPRC Mirror Lake P-20 65-00126-45 

Horizontal Well 

3098m MD (1972m TVD) 

OA"1211-002 

Exploratory - Category I 

Corporate ERP 

Not Applicable 

O.Om% (0.0% H2S) 

Canol 

10351817 

25,5 days plus 6.7 days to MIRU 

Move, Drill & Case: 

PNG from Surfac::e to base Hume (all sections) 

HOLE SIZE CASING 

609.6mm 508mm Conductor line pipe 

311.15mm 244.475mm, 53.57 kg/m, J-55, LTC 

222.25 177.8mm, 38.69 kg/m, P-110, LTC 

155.6mm 114.3mm, 17.26kg/m, P-110, LTC 

DEPTH 

20m 

600m 

2098 m 

3098 m 

5 



WeI/Names: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 

CONTACTS 

KEY CPC CONTACTS 

Completions Superintendent 

Completions Engineer 

Drilling Operations Lead 

Completions Team Lead 

Well Testing Specialist 

VPWEO 

Reservoir Engineer 

Geologist 

Reservoir Engineer 

Drill ing Waste Coordinator 

Asset Team Lead 

Completions Supervisors 

Construction 

NEB CONTACTS: 

Derrick Cove 

Theron Lagarde 

Guy Goodine 

Jim Rau 

Steve Veltman 

Pierre Gagnon 

Alexandra Novgorodova 

Trevor Gray 

Kim Clarke 

Erin Reilly 

Eric Hanson 

Myles Hayn 

Chris Kendall 

Bill Pepper 

780-832-0613 

403-260-1097 

403-260-8343 

403-260-1960 

403-260-1084 

403-260-1061 

403-532-7046 

403-532-3553 

403-532-7460 

403-260-2173 

403-233-3250 

867-587-4171 

780-831-1314 

403-710-9753 

403-512-5212 

403-816-0756 

403-660-3727 

403-880-8693 

403-813-7200 

403-540-9081 

403-510-1828 

780-402-0500 

780-518-3284 

403-816-5073 

~~~~ 
NEB 24-hour Incident Cell 403-807-9473 

NWT/Nunavut Spill Phone Line 867-920-8130 

NWT/Nunavut Spill Fax Line 867-873-6924 

Transportation Safety Board 
867-997-7887 Hotline 

Rick Turner Operations Technical Specialist 403-299-3868 403-540-3754 

Abul Kabir Drilling Engineerl Conservation 
403-292-5048 403-510-5754 

Officer 

Saadat Javeed Drilling Engineerl Conservation 
403-221-3033 403-680-5861 

Officer 

Christy Wickenheiser Environmental Specialist 403-299-3869 403-809-9352 

John Korec Environmental Specialist 403-292-6614 403-818-2403 

Don Logan Environmental Specialist 403-299-3676 403-921-2854 

Patrick Smyth Chief Conservation Officer 403-221-3014 403-608-4225 

Brian Nesbitt Chief Safety Officer 403-299-2771 403-629-6362 

ENGR DOC 201207 
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Well Names: 

-
COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00126-45 

FIGURE 1: CURRENTWELLBORE SCHEMATIC 

2014 Well Design. 

Conductor 
50~mtn (20") 
.>oj-20m (66') 
COlt to SlIff 

Hole Size 
31 L15mm (12. 114") 

Surface 
244.475mrn (9-5/8") 

53.57 kg/m (36 ppl) J·S5 
LTC +/·600m (1 ,968') 

Cmt to Surf 

Tie back string 
I 14.3mm (4.v,") 

17.26 kglm (I L6ppf) 
lTC.P-I10 

Run after TOL c\e<1n up 

KOP @ +1· I ,554m (5,098') 
Top of liner 

Intermediate string 
177.8mm (7") 

38.69 kglm (26 ppQ 
I.TC. P-ll0 

Sel@ / /-1.94101 (6,368') 
Cement to surface 

4-W' tieback to surface 

Hole Size 
222.25mm (8-3/4") 

Ends at +/·1,941 01 (6,368') 

I'roduction string 
J 14,lnlill (4-W') 

11.26 kg/Ill (l1.6ppt) 
LTC. P-I 10 

155.6 mm (6-1/8*) 
Cement to liner top 

1'1> @ I l. 2,94101 (9,649') 

Corloc6Phillips 
ENGR DOC 201207 
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Well Name: caPRC Dodo Canyon E-76 65-10126-45 
CaPRC Mirror Lake P-20 65-00 126-45 C~illips 

ENGR DOC :2012.07 

FIGURE 2: PLOT (SURFACE USE) PLAN e 
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Well Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00126-45 

FIGURE 3: EQUIPMENT LAYOUT ON WELLSITE 
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WeI/Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00126-45 ¢orJ9C~miR~ 

ENGR DOC 201207 

WELL TESTING OPERATIONS 

MOVE IN RIG UP 

1. Perform site inspection per COP inspection checklist. 

2. MIRU Weatherford test equipment and related surface rentals, including the following: 

• 2" 10K dual choke manifold and lines 

• Line heater 

• High pressure test separator (4 phase) 

• Low pressure test separator (3 phase) 

• Flocculation tank 

• (21) Flow back tanks 

• Jet pump pumping unit 

(2) Flame arrestors, 

(2) 60' flare stacks 

• Back pressure yalve and pressure relief valve 

• H2S safety equipment (monitors set @ 10 ppm) 

• Chemical treating lines (if required) 

• H2S Scavenger and emulsion dispersant (if required) 

Note: AI/liquids will Je metered; liquid hydr9carbon will be hauled to treatment in Norman Wel/s, while 

flowback fluid will be hauled for dispd,sal in Rainbow Lake. All gas will be metered and flared. 

3. Pressure test all equipment to 1.4 MPa low and 34,5 MPa high for 1 Ominutt'ls each. 

4. Function test remaining equipment prior to flowback operations commencin~. 

5. Perform site inspection and report results of inspection on daily completions report in Wellview. 

FLOW TESTING OPERATIONS 

The objective of the 2014 flow test is to understand reservoir deliverability without damaging productivity by drawing down 

on the well with excessive bottom hole pressure change. To achieve this objective, the following general guidelines will be 

used and modified as needed once well is brought online: 

1. Flowback tubing through 1002 iron and choke manifold to closed top and contained tanks until gelled flowback 

fluid is recovered. 

2. If well is liquid loaded, pressure test 2 1/16" lubricator to 1.4 MPa low and 34.5 MPa high for 10 minutes each. 

RIH with slickeline and swab cups and pull swabs to unload the well. Continue swabbing until directed 

otherwise by Completions Engineer. 

3. Once initial flow is seen, flow the well with no restriction while monitoring the bottomhole pressure via live readout of 

pressure gauge. 

4. The reservoir may be charged from hydraulic fracturing and initial bottomhole pressure may be above expected 

reservoir pressure. Once reservoir pressure is reached, choke the well back. 

10 



· Well Name: COPRC Dodo Canyon E-76 65-10 126-45 
COPRC Mirror Lake P-20 65-00 126-45 

After choking the well back, produce it to a 15% drawdown from initial reservoir pressure. Maintain drawdown 

constant while taking PVT and other required samples. 

6. If swabbing deemed ineffective. RIH with slickline and open sliding sleeve. POOH with slickline. RIH with 

slickline and set jet pump in sliding sleeve. 

7. Use the same 15% drawdown criteria 'to operate jet pump. 

8. Find choke size (or jet pump injeCtion rate) that produces constant flow. Keep the well on constant choke for duration 

of the operations. 

9. Use jet pump to unload and produce well. Clean up well by pumping back to closed-top and contained tanks. Bypass 

4 phase separator until gelled flowback fluid recovered and hydrocarbon production -noted 

Table 1: Jet pump vendor contact information 

Jet pump vendor Weatherford 

Contact Lee Edmond 
-

Telephone number: 403-660-5286 

Email: Lee. Emond@CA.Weatherford.com 

Note: Compare rig tally to jet pump vendor tally and correct for differences to ensure that Wellview 

matches the schematic provided by the jet pump vendor. Jet pump vendor shall include tally in post job 

report emailed to Completions Engineer. 

10. Flow the Canol for clean up and evaluation. Once the sand cut has dropped to zero, MIRU slickline and set 

tandem recorders in the 'X' nipple in the On/Off. After clean up, well will be conditioned to obtain PVT samples. 

Well will be flowed at low rates, as specified by the Reservoir Engine~r. 

11. PVT samples will be collected by production at the frequency specified by the Re~ervoir Engineer - see 

PVT Sample Collection Schedule. 

12. Run required TRRC tests and fluid sampling. See "Fluid Sampling" section of procedure. 

13. Record daily/hourly fluid volumes. Record in Wellview and on flow test report. Email reports twice daily to: 
- , -

Stephen.M.Veltman@conocophillips.com 

Alexandra.Novgorodova@conocophillips.com 

Theron.N.Lagarde@conocophillips.com 

George.Sperling@conocophillips.com 

Russ.Bone@conocophillips.com 

Please note that this well testing program may change based on operational parameters during the hydraulic fracturing 

operations and the initial flowback period. 

Jet pump will be used during the operations only.is the well does not deliver flow on its own - it will be used purely as an 

artificial lift mechanism, only when needed. 

14. Rig down, move out and release all equipment. Lock fence and wellhead. Haul all remaining flowback and 

produced fluid for treatment and disposal. Ensure all debris is removed. 

11 



Well Name: 

PVTTESTING 

COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 

. ~ ....• , 

C.()n9C~~i~np~ 
ENGR DOC 2012.07 

In order to understand the fluid properties of the Canol reservoir, ConocoPhillips is 'planning to collect a series of PVT 

samples and perform in-depth analysis on one representative sampl~. A representative from Corelab will be on-site from .' . .., . . 

the time of completions until the last sample is taken (well performance-driven). The sampling program is as follows: 

1. Capture 2 full oil sample (1 L) and 2 full gas sample (20L) from the higl:l-pressure separator as soon as live oil is 

seen (estimated to be seen between 2 days and 2 weeks from start of production). 
• ". - . I , . • 

2. Start monitoring oil and gas performance by using a cumulative oil vs. cumulative gas plot 

3. Once the ~OR starts showing a trend, capture 2 samples of oil and gas from the high-pressure separator. 
'.' . I • -. ' ' • " . 

4. As GOR stabilizes, capture 2 more samples of oil and gas from the high-pressure separator. 

5. Capture 2 samples of oil and gas from the high-pressure separator as instructed by the COP testing 

representative and continue to flow test the well. 

One of the samples captured, all will be-transported to the Corelab lab in Edmonton, and one will be analyzed for 

composition. The analysis may include - bu_~ it not limited to the following: 

1. Routine oil and gas analyses 

2. Compositional analysis of selected separator gas through C10+ 

3. Sample validation through bubble point 

4. Separator pressure to 0 psig flash 

5. Water content of stock tank liquid 

6. Calculation of separator liquid composition 

7. Calculation of reservoir fluid composition 

8. Single stage atmospheric flash (produces GaR, API, shrinkage, flash gas gravity) 

9. Compression of separator gases for recombination 

10. Physical recombination to prescribed property 

11. Single-stage flash of reservoir fluid 

12. Liquid analysis through C36+ 

13. Calculation of reservoir fluid composition 

14. Constant composition expansion 

15. Constant volume depletion (if applicable) 

16. Pressurized viscosity 

The final PVT procedure will be determined once at least one sample is collected, and will be guided by an internal 

ConocoPhillips PVT expert. 

Beyond the PVT testing, which will entail in-depth laboratory experiments as well as hypothetical fluid recombination work, 

other samples will be taken for basic analysis once the well starts producing flowback followed by hydrocarbon. The 

following is a schedule of field samples to be taken by Weatherford during flow testing operations: 

1. Measure oil API and check for H2S content once an hour until well flow rate stabilizes 

2. Once well flow rate is stable, measure oil API and H2S content once per day 

Beyond field measurements, ConocoPhillips will also be implementing a testing procedure of oil, gas and water to be taken 

for standard compositional analyses in the laboratory. Oil, gas and water samples will be collected twice per week for the 

first 2 weeks, followed by once per week subsequently. 
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Well Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 c:onocJPt.illips 

ENGR DOC 2012.07 

FLARING WHILE TESTING 
In its September 2013 Application for Well Approvals of the 2013 Exploration Drilling Program for the EL470, 

ConocoPhillips provided an expected flaring or incineration volume of of 1.0 to 1.5 mmscf/d - or 28,000 to 43, 000m3/d for 

each of the 2014 horizontal wells. This estimate was based on data available to the team at the time and due to that lack of 

information at the time, assumptions were made with regards to fluid, including the GOR (gas-oil ratio) - which is a big 

driver in gas production . Previous modeling was done on the Norman Wells field fluid - but with data from the core 

indicating a significantly different fluid type, these assumptions must be updated. 

Two main uncertainties drive gas production: well productivity and fluid properties. In order to understand the ranges in 

these, ConocoPhillips performed a probabilistic simulation study varying the following parameters: 

Rock properties (thickness, porosity, water saturation, matrix permeability) 

Stimulation properties (ultimate height of fractures, number of stimulated regions, fracture half-length, extent to 

which the near-wellbore area is stimulated) 

All of the above parameters greatly affect the productivity of the well . In particular, permeability and fracture half-length - the 

two biggest unknowns for the Canol shale - have a major effect on productivity. The gas rate results of the study are seen in 

Figure 4 and Table 2 below and demonstrate the large uncertainty present. Note that the "P50" profile refers to the 50th 

percentile results - or the most likely scenario given assumptions that were made in the modeling. 

FIGURE 4. SEMI-LOG PLOT OF MODELED GAS RATES (SEMI-LOG GAS RATE IN MSCF/D 
VS. DAYS) OVER 60 DAYS OF PRODUCTION. 
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Well Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 

Table 2. Summary of modeling results over 60 days of production 

Average Gas Total Gas 
Case Max Gas Rate Rate Produced 

-- mscf/d mscf/d mmscf 

P10 530 160 6.2 

P50 1,000 545 23 
P90 4,345 1,565 70 

P99 7,150 4,233 219 

ENGR DOC 2)1207 

As a quality flow test is the main objective of ConocoPhillips' 2014 winter program, in order to determine the potential 

productivity of the Canol shale, ConocoPhillips is planning to avoid choking the well back if possible. Given the new 

understanding of the reservoir, the maximum expected gas rate anticipated is over 7 mmscf/d or 198 e3m3/d . COPRC is 

notifying the NEB that a maximum flow rate of 10 mmscf/d or 283,168 e3m3/d is required, in order to ensure that no limits 

are surpassed. As seen in the modeling type curves, ConocoPhillips does expect that the gas rate will decrease during the 

well test. 

AIR QUALITY DISPERSION MODELLING ASSESSMENT 

A screening level dispersion modelling assessment was done for the flow rates in Table 2 to determine the potential 

downwind effects from the flaring program at the E-76 and P-20 well sites. This was accomplished by using the Alberta 

Energy Regulator (AER) Flaring Spreadsheet (ERCBFlare.xls Version 1.05) to calculate the effective parameters for the 

two 18.3 m (60.0 ft) flare stacks with an inside diameter at the stack tip of 152.4 mm (6.0 inches) . Dispersion models 

cannot explicitly account for flare stacks; therefore, they are treated as conventional stacks using pseudo-parameters. 

Specific pseudo-parameters, including stack height and diameter, were calculated based on a 25% radiation loss. The 

pseudo stack height is adjusted to account for the flame length. The diameter is adjusted to produce a plume rise 

representative of the amount of thermal energy available. 

It was assumed that half of the flow rate was directed to each of the flare stacks and that they would be flaring 

simultaneously. Table 3 shows the gas composition used in the assessment and Table 4 summarizes the effective stack 

parameters used in the modelling. 
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Well Name: COPRC Dodo Canyon E-76 65-10 126-45 
COPRC Mirror Lake P-20 65-00126-45 

_Ie 3: Representative Gas Composition from the Norman Wells Oil Field 

Gas Composition (mole fraction) Raw Gas 

H2O 0.0000 
, 

H2 0.0000 

He 0.0000 

N2 0.0000 

CO2 0.0000 

H2S 0.0000 

CH4 0.6536 

C2Hs 0.2046 

C3Hs 0.0930 

i-C4H1o 0.0116 

n-C4H1O 0.0209 

i-CsH12 0.0000 

n-CSH12 0.0163 

n-CSH14 0.0000 

C/ 0.0000 

CO 0.0000 

NH3 0.0000 

Con<>c:JPt,iIIips 
ENGR DOC 201201 

Note: Gas Analyses from GSC 1947-01 Norman Wells Oil Field, NWT, Canada, Stewart J.S. (Geo!. Survey of Canada) 
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Well Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 

Table 4: Effective Stack Parameters for the Flare Stacks at E-76 and P-20 

Effective Height Pseudo Diameter Pseudo Velocity 
Case Flow Rate 

m m mls 

Qmax 19.07 10.57 0.134 

P10 Qavg 18.35 6.73 0.100 

Qmin 18.10 4;33 0.100 

Qmax 19.81 10.58 0.253 

PSO Qavg 19.10 10.57 0.138 

Qmin 18.26 5.95 0.100 

Qmax 22.92 10.58 1.100 

P90 Qavg 20.58 10.58 0.396 

Qmin 19.09 10.57 0.138 

Qmax 24.48 10.58 1.811 

P99 Qavg 22.84 10.58 1.072 

Qmin 19.65 10.57 0.226 

Notes: Effective Parameters calculated using ERCBFlare.xls version 1.05 

Qmax = Y:, of Max Gas Rate in Table 2 

Qavg = Y:, of Average Gas Rate in Table 2 

Qmin = Qmaxl8 

Assumed Ambient Air Temperature: 278.15 ,K 

Estimated 

Temperature 

K 

1,294.87 

1,294.04 

1,292.86 

1,295.13 

1,294.88 

1,293.78 

1,295.49 

1,295.27 

1,294.88 

1,295.57 

1,295.49 

1,295.09 

The emissions from the flares were calculated using factors from the U.S. EPA AP-42 document for the Criteria Air 

Contaminates (CACs) of nitrogen oxides (NOx), carbon monoxide (CO), and fine particulate matter (PM25). Table 5 shows 

the emissions used in the screening modelling. 

Table 5: Criteria Air Contaminate Emissions for the Flare Stacks at E-76 and P-20 

NOx co PM2.5 
Case Flow Rate 

gls g/s g/s 

Qmax 0.14 0.74 0.26 

P10 Qavg 0.04 0.22 0.08 

Qmin 0.02 0.09 0.03 

Qmax 0.26 1.39 0.50 

P50 Qavg 0.14 0.76 0.27 

Qmin 0.03 0.17 0.06 

Qmax 1.11 6.05 2.17 

P90 Qavg 0.40 2.18 0.78 

Qmin 0.14 0.76 0.27 

Qmax 1.83 9.96 3.57 

pgg Qavg 1.08 5.90 2.11 

Qmin 0.23 1.24 0.45 
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Well Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00126-45 

.es: Calculated from U.S. EPA AP-42 Chapter 13 for NOx and CO. PM2 .5 emission factors were .obtained from EPA 

FIRE version 6.22, April21, 1991 (Landfill Gas Flaring) as per CAPP 2007 A Recommen~ed Approach to 

Completing the NPRI for the Upstream Oil and Gas Industry. 

Screening level dispersion modeling was completed using the United States Environmental Protection Agency SCREEN3 

model to assess the potential downwind ground level concentrations of NOx, CO, and PM2.5 from the proposed flaring 

activities. The SCREEN3 model is a Gaussian plume dispersion model that is suitable for screening levE!l analysis of single 
i -.. :r ~, • 

emission sources. SCREEN3 uses a matrix of screening meteorological d?ta to establish a conserva..tive or worst-case 

estimate of short-term air quality impacts. The SCREEN3 model was modified to remove the stack tip downwash 

calculation in the model as this is already accounted for i'n the ERC8 Flare spreadsheet calculations. 

Using Canadian Digital Elevation Data (CDED), the local terrain within a 7 km radius was extracted and the closest 

distance to each of the elevation contours was used to generate a "worst-case" terrain profile. Using this profile any 

contours above the stack height were considered to be complex terrain and those below were considered simple terrain. 

These values were used to run the U.S. EPA SCREEN3 model in the Simple + Complex mode to evaluate the effects of 

terrain on the dispersion of the CACs. 

The higher of the simple terrain and complex terrain results were used in the summary tables below (Tables 6. U.S. EPA 

conversion factors were used to adjust hourly concen~rations to 8-hour and 24-hour predictions for Gomparison to the 

ambient air quality criteria. All of the predicted concentrations are well below the NWT AQS for all of the CACs. The highest 

concentrations tended to occur during stable, night-time, meteorological conditions (PG Stability Class F) at a wind spee9 

of 2 mls which would impinge on the terrain between 2.2 km to 6.7 km from the flare stacks, although all values remained 

well below NWT AQS. The simple terrain results show that the maximum predicted concentrations te·nded to occur 

between 369 m to 1,126 m fr()m the flare stacks under unstable meteorological conditions (PG Stability Classes A, 8, and 

C). 
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WeI/Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 co~iflips, 

ENGR DOC 201207 

Table 6: Estimated Maximum 1-hour Average Downwind Ground-Level Carbon Dioxide (CO) Concentrations by 
SCREEN3 

Flaring 2 x BCAQO&S NAAQO 

Flow Flow Rate 18.3 m (60 ft) NWT /(AAQO Level Level -'"Maximum Maximum 
Case x 152.4 mm AAQS Level, Maximum 

Rate (6") Stacks A B :C 'Desirable' . :)~c_~eptable Tolerable 

103m3/d MMCFD ~g/m3 ~g/m3 .~g/m3 ~g/m3 . ~g/m3 ~ ~g/m3 ~g/m3 ~g/m3 .. ~g/m3. 

Qmax 15.05 0.530 22.9 
P10 Qavg 4.54 0.160 20.4 

Qmin 1.88 0.070 15.5 
Qmax 28.39 1.000 23.2 

P50 Qavg 15.47 0.545 22.9 
Qmin 3.55 0.130 19.3 

15,000 15,000 14,300 28,000 15,000 
Qmax 123.35 4.345 24.2 

35,000 35,000 

P90 Qavg 44.43 1.565 23.6 
Qmin 15.42 0.540 22.8 
Qmax 202.98 7.150 27.9 

P99 Qavg 120.17 4.233 24.2 
Qmin 25.37 0.890 23.1 

Notes: 
Stack Pseudo Parameters were calculated using the assumption that half of the flow rate would be directed to each flare stack. Predicted concentrations were 
multiplied by 2 to account for the stacks operating concurrently during flaring operations. 

U.S. EPA SCREEN3 (13043) was run in the Complex Terrain + Simple Ter,rain mode and the highest concentrations predicted by the model were used afterthe 
complex results were multiplied by a factor of 4 to convert them from 24-hour average concentrations to 1-hour concentrations; 

U.S. EPA SCREEN3 (13043) was modified to remove the Stack Tip Downwash Calculation as this is accounted for in the. calculation of the pseudo stack height in the 
ERCS Flare V1.05 used to calculate the flare stack modelling parameters . 
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Well Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 ~illips 

ENGR DOC 2012.07 

Table 7: Estimated Maximum 8-hour Average Downwind Ground-Level Carbon Dioxide (CO) Concentrations by • 
SCREEN3 (Calculated from 1-hour Predictions) 

Flaring 2 x BCAQO&S NAAQO 

Flow Flow Rate 
18.3 m (60 ft) NWT 

AAAQO Level Level Level Maximum Maximum Maximum 
Case x 152.4 mm AAQS 

Rate (6") Stacks A B C Desirable Acceptable Tolerable 

103m3/d MMCFD Jlg/m3 Jlg/m3 Jlg/m3 Jlg/m3 Jlg/m3 Jlg/m3 
Jlg/m3 Jlg/m3 Jlg/m3 

Qmax 15.05 0.530 16.0 
P10 Qavg 4.S4 0.160 14.3 

Qmin 1.88 0.070 10.8 
Qmax 28.39 1.000 16.2 

PSO Qavg 15.47 0.S45 16.0 
Qmin 3.55 0.130 13.S 

6,000 5,000 5,500 11 ,000 14,300 6,000 15,000 20,000 
Qmax 123.35 4.345 16.9 

P90 QavQ 44.43 1.565 16.5 
Qmin 15.42 0.540 16.0 
Qmax 202.98 7.150 19.5 

P99 QavQ 120.17 4.233 17.0 
Qmin 25.37 0.890 16.2 

Notes: 
Stack Pseudo Parameters were calculated using the assumption that half of the flow rate would be directed to each flare stack. Predicted concentrations were multiplied 
by 2 to account for the stacks operating concurrently during flaring operations. 

u.s. EPA SCREEN3 (13043) was run in the Complex Terrain + Simple Terrain mode and the highest concentrations predicted by the model were used after the 
complex results were multiplied by a factor of 4 to convert them from 24-hour average concentrations to 1-hour concentrations. 

Predicted 8-hour average concentrations were calculated by multiplying the 1-hour concentrations by a factor of 0.7 as per U.S. EPA Guidance Document "Screening 
Procedures for Estimating the Air Quality Impact of Stationary Sources, Revised" (1992) 

U.S. EPA SCREEN3 (13043) was modified to remove the Stack Tip Downwash Calculation as this is accounted for in the calculation of the pseudo stack height in the 
ERCS Flare V1 .05 used to calculate the flare stack modelling parameters 
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WeI/Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00126-45 '-~"'-

ConoCoPhillips, 
ENGR DOC 2012.07 

Table 8: Estimated Maximum 1-Hour Average Downwind Ground-Level Nitrogen Dioxide (N02) Concentrations by 
SCREEN3 

Flaring 2 x BCAQO&S NAAQO 

Flow Flow Rate 18.3 m (60 tt) NWT AAAQO Level Level Level Maximum Maximum 
Case x 152.4 mm AAQS Maximum 

Rate (6") Stacks A B C Desirable Acceptable Tolerable 
, 

103
m

3/d MMCFD Ilg/m
3 

Ilg/m
3 

Ilg/m
3 Ilg/m3 

Ilg/m
3 

1l9/m3 J,1g/m3 
Ilg/m

3 
Ilg/m

3 

Qmax 15,05 0,530 4,2 
P10 Qavg 4,54 0,160 3.8 

Qmin 1,88 0,070 2,9 

Qmax 28,39 1.000 4.3 
P50 Qavq 15.47 0.545 4.2 

Qmin 3,55 0.130 3.6 
400 300 400 1,000 

Qmax 123.35 4.345 4.4 
P90 Qavg 44.43 1,565 4.3 

Qmin 15.42 0.540 ' 4.2 

Qmax 202.98 7.150 5.1 
P99 Qavg 120.17 4.233 4.5 

Qmin 25,37 0.890 4.2 

Notes: 
Stack Pseudo Parameters were calculated using the assumption that half of the'flow rate would be' directed to each flare stack, Predicted concentrations were 
multiplied by 2 to account for the stacks operating concurrently during flaring operations, 

U.S. EPA SCREEN3 (13043) was run in the Complex Terrain + Simple Terrain mode and the highest concentrations predicted by the model were used after the 
complex results were multiplied by a factor of 4 to convert them from 24-hour average concentrations to 1-hour concentrations. 

Assumes 100% conversion of NOx to N02 

U.S. EPA SCREEN3 (13043) was modified to remove the Stack Tip Downwash Calculation as this is accounted for in the calculation of the pseudo stack height in the 
ERCS Flare V1.05 used to calculate the flare stack modelling parameters 
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Well Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 C~illips 

ENGR DOC 2012.07 

Table 9: Estimated Maximum 24-Hour Average Downwind Ground-Level Nitrogen Dioxide (N02) Concentrations by 
SCREEN3 

Flaring 2 x BCAQO&S NAAQO 

Flow Flow Rate 
18.3 m (60 ft) NWT AAAQO Level Level Level Maximum Maximum Maximum 

Case x 152.4 mm AAQS 
Rate (6") Stacks A B C Desirable Acceptable Tolerable 

103m3/d MMCFD I.lQ/m3 I.lQ/m3 I.lg/m3 I.lQ/m3 I.lQ/m3 
1l9/m3 Ilg/m3 Ilg/m3 Ilg/m3 

Qmax 15.05 0.530 1.1 
P10 Qavg 4.54 0.160 0.9 

Qmin 1.88 0.070 0.7 
Qmax 28.39 1.000 1.1 

P50 Qavg 15.47 0.545 1.0 
Qmin 3.55 0.1 30 0.9 

200 200 300 
Qmax 123.35 4.345 1.1 

P90 Qavg 44.43 1.565 1.1 
Qmin 15.42 0.540 1.0 
Qmax 202.98 7.150 1.4 

P99 Qavg 120.17 4.233 1.1 
Qmin 25.37 0.890 1.1 

Notes: 
Stack Pseudo Parameters were calculated using the assumption that half of the flow rate would be directed to each flare stack. Predicted concentrations were 
multiplied by 2 to account for the stacks operating concurrently during flaring operations. 

U.S. EPA SCREEN3 (13043) was run in the Complex Terrain + Simple Terrain mode and the highest concentrations predicted by the model were used after the 
Simple Terrain predictions were multiplied by a factor of 0.4 to convert them from 1-hour average concentrations to 24-hour concentrations as per U.S. EPA Guidance 
Document "Screening Procedures for Estimating the Air Quality Impact of Stationary Sources, Revised" (1992). 

Assumes 100% conversion of NOx to N02 

U.S. EPA SCREEN3 (13043) was modified to remove the Stack Tip Downwash Calculation as this is accounted for in the calculation of the pseudo stack height in the 
ERCS Flare V1.05 used to calculate the flare stack modelling parameters 

. ' 

• 
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Well Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 COriO~iiiips. 

ENGR DOC 2012.07 

Table 10: Estimated Maximum 1-Hour Average Downwind Ground-Level Fine Particulate Matter (PM2.s) Concentrations 
bySCREEN3 

Flaring 2 x BCAQO&S NAAQO 

Flow Flow Rate 
18.3 m (SO ft) NWT 

AAAQO Level Level Level Maximum Maximum Maximum 
Case x 152.4 mm AAQS 

Rate (S") Stacks A B C Desirable Acceptable Tolerable 

103m3/d MMCFD J.lg/m3 J.lg/m3 , J.lg/m3 J.lg/m3
. J.lg/m3 IlQ/m3 

J-l.g/m
3 IlQ/m3 J.lg/m3 

Qmax 15.05 0.530 8.2 
P10 Qavg 4.54 0.160 7.3 

Qmin 1.88 0.070 5.5 
Qmax 28.39 1.000 8.3 

P50 Qavg 15.47 0.545 8.2 
Qmin 3.55 0.130 6.9 

80 
Qmax 123.35 4.345 8.7 

P90 Qavg 44.43 1.565 8.4 
Qmin 15.42 0.540 8.2 
Qmax 202.98 7.150 10.0 

P99 Qavg 120.17 4.233 8.7 
Qmin 25.37 0.890 8.3 

Notes: 
Stack Pseudo Parameters were calculated using the assumption that half of the flow rate would be directed to each flare stack. Predicted concentrations were 
multiplied by 2 to account for the stacks operating concurrently during flaring operations. 

U.S. EPA SCREEN3 (13043) was run in the Complex Terrain + Simple Terrain mode and the highest concentrations predicted by the model were used after the 
complex results were multiplied by a factor of 4 to convert them from 24-hour average concentrations to 1-hour concentrations. 

U.S. EPA SCREEN3 (13043) was modified to remove the Stack Tip Downwash Calculation as this is accounted for in the calculation ofthe pseudo stack height in the 
ERCB Flare V1.05 used to calculate the flare stack modelling parameters 
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Well Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 COii(j~iiiips 

ENGR DOC 2012.07 

Table 11: Estimated Maximum 24-Hour Average Downwind Ground-Level Fine Particulate Matter (PM2:s) Concentrations 
by SCREEN3 

Flaring 2 x NAAQO 

Flow Flow Rate 18.3 m (60 ft) NWT AAAQO BCAQO&S 
Case x 152.4 mm AAQS* ** 

Rate (6") Stacks 
CWS* 

103m3/d MMCFD /J.g/m3 /J.g/m3
- /J.g/m 3 /J.g/m3 /J.g/m3 

Qmax 15.05 0.530 2.1 
P10 Qavg 4.54 0.160 1.8 

Qmin 1.88 0.070 1.4 
Qmax 28.39 1.000 2.1 

P50 Qavg 15.47 0.545 2.1 
Qmin 3.55 0.130 1.7 

30 30 25 30 
Qmax 123.35 4.345 2.2 

P90 Qavg 44.43 1.565 2.1 
Qmin 15.42 0.540 2.0 
Qmax 202.98 7.150 2.6 

P99 Qavg 120.17 4.233 2.2 
Qmin 25.37 0.890 2.1 

Notes: 
Stack Pseudo Parameters were calculated using the assumption that half of the flow rate would be directed to each flare stack. Predicted concentrations were multiplied 
by 2 to account for the stacks operating concurrently during flaring operations. 

U.S. EPA SCREEN3 (13043) was run in the Complex Terrain + Simple Terrain mode and the highest concentrations predicted by the model were used after the Simple 
Terrain predictions were multiplied by a factor of 0.4 to convert them from 1-hour average concentrations to 24-hour concentrations as per U.S. EPA Guidance 
Document "Screening Procedures for Estimating the Air Quality Impact of Stationary Sources, Revised" (1992). 

U.S. EPA SCREEN3 (13043) was modified to remove the Stack Tip Downwash Calculation as this is accounted for in the calculation of the pseudo stack height in the 
ERCS Flare V1.05 used to calculate the flare stack modelling parameters 

*The 3-year average of the annual 98th percentile of the daily 24-hour average concentrations. 

** based on annual 98th percentile value. 
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Well Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 

REPORTING REQUIREMENTS 

As per NEB regulations, the following data associated with the flow test will be provided to the NEB by ConocoPhillips 

within 60 days of end of respective operations: 

Daily flow reports, including pressures and flow for all phases 

Summary of flow test including pressures and flow for all phases 

Daily completion/testing reports while the testing operation is ongoing 

Summary of build-up data from downhole gauges scheduled for retrieval in December of 2014 (submission of 

data in 2015) 

COP TRACKING GUIDELINES AND EXPECTATIONS 

ConocoPhillips will be receiving and tracking the following during testing operations: 

Daily operational (completion) reports 

Daily separator reports 

Live production data 

Daily summaries of production 
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Well Name: COPRC Dodo Canyon E-7.6 65-10 126-45 
COPRC Mirror Lake P-20 65-00 126"45 

:ACHMENT A 
COPRC ADW Authorization 

National Energy 
Board 

. Office national 
de I'lmergie 

'File: WID #2081' 2082 
('':' ~ . - .' ' 

.. 28 November 2013 

.' ·qreg A. Qersib 
ViCe-President 
C~~Cl~'J3xploration 
ConocoPhillips Canada Resource's Corp. 
'4Q l·d 9th Avenue SW 
C?tl~ary, AB T2P 2H7 

. ,Dear Mr. Gersib: 

. ConocoPhillips Canada Resources:Corp.,(ConpcoPhillips) A,pproval to Drill a Well (ADW): 
. • COPRC Dodo' CaQyon~E-76 (\VII> 2082) , 

• COPRC Mirror L~ke P-~ (WiD 2081) 

C;Qnc,icoPhillips is hereby granted approval to drill the above referenced wells. Please find the 
attach¢ ADW {orms for the,p~oposed work and note that the ADW s are subject to tbete.rms i,lnd 
~o#ilitions provided on the att~chment .. In addition,. the well *pproval~.are granted !lIi~er 
Operations Authorization OA-1211-002 and are s~bject to the terms and conditions of that OA. 

Any change or deviation from the approved program wHl require the additional speCific appfqvaJ 
of the Chief Conservation Officer.' . 

These oil and gas a4tivities are subject to the Canada Oil and Gas Drilling aIJd Proljuctlqri 
Regulations, the Canada Labour Code, Part II and the Oil and Gas Occypfiti{mal Safety and 
Health Regulations. ... 

If you have any questions, please contact Abul Kabir at 403-292-s048'or,abul.kabir@neb­
orie:,~~.ca. 

Patrick. Smyth 
Chief Consei-vation Officer 

444 Seventh Avenue SW 
Calgary, Alberta T2P oxe 

444, Septieme Avenue S.-O. 
Calgary (Alberta) T2P oxe Can d•·• a·a 

TElephonefT616phone : 403-292-:4BOg 
FacsimllefT616copJeur : 403-292-5503 

, tittp:llwww.~eb-orie.gi:.ca 
Telephq[1efTelephol!e ~:,1-800-B99-1265 
FacsimilefT6Iecopieur: 1-en-28e~0.3 
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Well Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 

TACHMENT C 
Weatherford Inspection Summary Report 

• WaIlJrliif 

December 9, 2013 

Equipment. Maintenance, Integrity "~nagement and OCP. 

Weathe~d Maintenance PrtlQiTam Co~ensed. Highlighting Primaty Flow Components, 

Vessels: 

Owner UserProgTsm AQP-S137, Wealhelfurd CUrrentlyh~ two ~rta Certified In-Sentioe 
Ins~rs with API 510 certificatioo. 
Re9~ory ins.pedioo inter¥a'lssre ~t ~ per ~AB506Doc~nt. _ 
!nte!Val Inspection dates set by Weathefiord sre at 17 of reg~lD1)' SEt inle1VaI_ 

-ie: M~datory Interval 4 years - Weatherford Inferval2 yea!'!? . .. _ . . . 
Regulatory inSpeCitiems as per Weatheifurd's F8MS thorough Ins~ction gl,iideline 'require full 
volurrlem9' inspection of vessel and process piping with an ii11eina1 and external vis:ual inspectiqn. 
Half interVal is a volumetric inspection only. . . 

PRY's: 

Weatherfuro Poricy for PRV sentice is yeariy. 
Inspected as per Weatherford's operational conlml plan (OCP) Pre Job Chec'k List. any 
irregulanties ie: ~rvioe tag missing or seai broken to b~ sent in immediatelY for service. 

Row Une and Intet Piping of Vessel: 

Constructed toASME 831.3. API 6A, IRP4 recommended pracOOes. 
AD piping. tee"s and inlet to be visually inspeded befcre and after every job. 
AD piping to be Ultrasonically Inspected after every job with the'fcl!oWing exception: 

Staying with the same oil company gomg from job to job wfth no dew." time in between and 
flow condition are within normal operating parameters as reported by the Supervisor. 

Pre flow InsjJection is conducted as per occupational control plan (OCP) Pie Row Check Check 
List and documented injob files. . 

'1/oo'1hetfar.! o.rad. ~...tip 
f-027 rn3"" !n-:lJ:lriS'om.. 
~ DHI', MietfzI ToIP 3R2 
0."""" 

4Ila~oom 

4Ila~'7-o3WOpefeIic: .... F'" 
~DlJ3(6..5liD~tlIIJIIIfilg Fa 
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Well Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 

ATTACHMENT 0 
Weatherford Horizontal Separator Certificate of Inspection 

PRESSURE EQUIPMENT INSPECTION TRAVEL SHEET 

UNrrNtlMBn: FS018 
----------------------------~-----------

, CA) N\JMBER.: 3105441 eRN NtiMBER.: M9152.2 SER1!u.. NUMBER.: PT4628 

NUMBER FUNCTION 
MANUAL 

COMMENTS 
SIGNATUltE 

REFERENCE AND DAlE 

1.0 Inspection Perfonned By 
Wa}'1le Hal1id:n- May02, 2010 

1.0 
Category ofJnsPectimi 

Thorough . May02,2010 
'. 

3.0 Manuf'actUIe·Data RePort, May 02, 2010 
I ~ A\'3il.able Yes 

- 'Omst Ultrasonic JmPedion MaY02, 2010 4.0 April 29, 2010 Yes .. 
5.0 PSV SE!n-ice up to Date May 4, 2010 Yes 

May02, 2010 

6.0 Pmssure Eqnipmmt Cleaned 
Yes May 02, 2010 

7.0 
ExtemaI Assessment. Noted 0IIl /~¥:,y :=-"E!. 
PVIR ' , , . Yes '. '.," ----

8.0 Cc:mfmed Space Entry Pemiit " 

May 02. 2010 C'mw]eted Yes 

9.0 
Jnt.emal Inspection, Noted on "1;-'-

PVIR Yes :~tt6;~ .. ~ -

10.0 
Pmssure Eqaipment Fit for 

MayO~.2010 
Fit For I ':/:,; =-.:-, 

SE!n-ice, AB-IO or AB-4O Semel! ,:t4}Y. ~ ... _ 

n.o Updae Gnde and Inspection 
4 June 7, 2010 

lntenral nom Results 

11.0 PVIR Ccmpleted June 7, 2010 Yes 
-;/=-...iI:i"'''::::::; 

,.At'?< ;;;;::::"-::-

l3.0 ESR. Updated June 7, 2010 Yes 
.If&'Y'~ '11, ====-.-

14.0 D.rta Base Updated June 7, 2010 "J?/-~ 

Yes It'#. :=: 
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WelJ Name: COPRC Dodo Canyon E-76 65-10126-45 

COPRC Mirror Lake P-20 65-00126-45 

ATTACHMENT E 
Corelab Procedures for Surface Sampling of Gas 

j ,v ){'d~n:Jlcl!1 

l.: TdcntifJeatloll 

2..£: Safct;w 

c:\-foIJ>r-s01 (I~:1SlC ~Ilrcly 1''co1 S~r\ll'!inQ, into rl·e~su:"i:zccl Cyliml~) 
c!~-r'-l)r-F\·~c)4 (SLlrft.cc SII:npling OIUJ inl. ... Eyneu;lted Cylindcr.!) 
r:A-r:J.D.P-MC15 (,·hu'ft.cc Salllpii:1g:!:l.igh prC~~l.1n: ~ ,iqu~rl ny LIquid DisplliCC1T1cnl) 

2. ] H (f:l'Jlrd A ~x::'m m:nl C'l>ntr(lll\'Jmbcr: CG-ttSK-FT .!)-O.~·~ 

?J 1d~nlili~d 1llI:Iollrda: 
~.~. I l'o;Qltitii (,,!(PClSl1{C to n:m-umbient t~mpl)till.urQ and pre:mm:, 
:CI::! Cx~OS\1~(, (('0 fl.l:ll~l~l(,l t'11sr.!! . 

:':.:I:! O.PCJ."l'uon OfmC(l'C '\'t~hi.:it:. 
:l:1!1 P(>tel!t:al exP0!>l1tt f(.1 :x .. ~:. ,..jh.·.ll.;ClIl, Ilus':.lI:lll!ol' OOollU. 

:! •. 1.~ Mo.l!U<ll handlwg ortool~ r'~(:llir::;I, 
::.M OI.1:t'l' \~'i)rl:era potenti(tJJyc~r:~~c,~ 10' bv.:"mls. 
2."),.'1 p'''(~"ltiAl hllMI'd,q cf;~oclatc:l wll.h \"OIkit'~ cll~II"' . 

2.4 l'l't''t'entlltil'{' ~13il1fr:",I!II=Cl 
.1 ... .1 ntll1},hl!Tr.P .Y-J'~ I.t:!o.l rt:q\li,.::d fM 'l-hcll~ Jllcmitl>r, 

3.0 OUlllilY COl1b'ol: 
J .I Not:1.ppJicr,bl c· 

-f.O l','h11l\rr nlltl~~: 
4., . " I w,' 11h.,.i':' <i)'st~l~: wnhh: !h\l cY.::,J10cr is I~,~ ."'lte;;~ :.nd mm;t dc!inlbl.; I:'-'Tl:lilkm, A 

I \\'(1 plll:~c ~~"kJll ,,,,i:l COI1VQ'l:Q .. II ;m'cl r:: Hingle philM: N),.dcm if one 0:' m,ITC of ~he 
~Clll (W.'iT:g f,;ur:.tEli Oil,' lU\': tll1o>wt:d to cecil r: 

i. ,~~mph~ G()nto.~lln iii :\gi.t(l~l:cI whit,: fi IIi:JS-

?, CUnkll1Cr.i hl:.illg fHkd !:rC colckr tllf.ll the: In:pu":"o1l.or. 

~, (~lTIllliJl~1 ~ me left on tIlr. "rl~"~·.Jrr: l<I!l.1rL:C fi)f' II:, ~JCt('l1dcd k:llp,tl~ of lime. 
,1.2 \o\.dJl~Jl tlll) so-mple EC,~·,ld tl~~h('.s it) if I we I J1 ha~~ Wild iUon, it C (\Cs lm1 Itllt:r 1:1~ 

co:nIJQ~\I~('" ~r ll~e sQlnple. ':·:n-=rcforc, il i~ liO~ nl)Cc.~knl~' t.:l eJliIlJJC ~h(: '~y'ind~r i~ 

oo:nl~lc~'lt)' 1'1111. 

'~'l2:'2f~lJ :Z;SJ I'M I '~~.:: J ~C·" 
r:n{,~Jlfl'ollM I/)!:."" «", 24 /w,'" .rj1"I· J<ll~ (wd /JIJr,· tlf prurrhrJ! 

ENGR DOC 2012.07 
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Well Name: COPRC Dodo Canyon E-76 65-10126-45 
COPRC Mirror Lake P-20 65-00 126-45 Conck~i{ii'; 

.. "",, ... w ..... P,., 
ENGR DOC 201207 

ATTACHMENT F 
Corelab Sampling and Analytical Procedures 

1. Separator gas samples will be collected, following the procedure outlined in CA-FLDP-M04. 
2. Separator hydrocarbon samples will be collected, following the procedure outlined in CA-FLDP-

M01. 
3. Atmospheric hydrocarbon and water samples collected in 1 gallon DOT approved steel cans. 
4. Samples shjpped.t9 Calgary for analysis. , 
5. Gas samples are typically analyzed to C7+, although C12+ is available, to give insight into 

aromatic content fOr"benzene emissions. 
6 .. Hydrocarbon liquids analyzed to C30+. 
7. K-Plot will be generljited. Thi~ wilt determinE:! if the separator was in equilibrium at the time of 

sampling, whether the samples were collected from the proper sample points, that no leaks 
occurred, and that the anaJysis w~s condljcted,properly. Additionally, gases will be checked for 
air contamination levels and a graph of carbon number vs. mole % construCted for the 
hydrocarbon liquid to ensure that no frac fluid contamination exists. These steps will determine if 
the sample quality is sufficient to allow for PVT work. . 

8. Samples will be transported to Core:Lab Houston offjce for analysis, until the Calgary location 
acquires a cryogenic distillation uriit. 

9. Gas and liquid samples will be recombined, based on GLR data from the flow tests. Field GLR 
data needs to be corrected for the actual gas gravity of the collected samples, as this can have 
a significant effect on the GLR. ' 

10. A portion of the recombined sample will be transferred into a high pressure PVT cell and heated 
to reservoir pressure. Saturation pressure will be determined and compared to reservoir 
pressure as a quality check. 

11. Relative volume measurements will be carried out. 
12. As the well is expected to produce light fluids with' a nigh GLR, C3 constant volume depletion 

should be carried out, whether the reservoir is a gas or an oil system. 
13. At several depletion pressures, a gas sample will be generated, the volume measured, and the 

composition determined. 
14. If the reservoir fluid is a volatile oil, a pressurized viscosity and a sepa'rator test to field 

conditions will be included. 
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