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Devon ARL Corporation
Jackfish SAGD Project

Commercial Scheme Approval No. 10097A
October 24, 2007
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• Background Andrew Vink

• Geology/Seismic Grant Los

• Drilling & Completions Andrew Vink

• Artificial Lift Andrew Vink

• Instrumentation Andrew Vink

• Scheme Performance Andrew Vink

• Future Plans Andrew Vink
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• Facilities Al Stroich

• Measurement & Reporting Al Stroich

• Water Usage Al Stroich

• Water Treatment Al Stroich

• Water & Waste Disposal Al Stroich

• Sulphur Production & Air Emissions Apu Sharma

• Regulatory & Environmental Compliance Apu Sharma
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• Approval No. 10097 
– November 18, 2004

• Approval No. 10097A 
– August 15, 2006

• Location
– 150 km south of Fort 

McMurray

• Milestones
– Pads A, B, C & D wells 

drilled and completed
– CPF construction 

finished
– First steam to wells on 

August 16, 2007

Jackfish
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• 5,565 m³/day bitumen 
production target
– Currently, 24 well pairs on 

4 pads (A-D); plans for up 
to 7 well pairs per pad 

– Additional 15 to 17 pads 
are planned to maintain 
production levels

Project Area

T75

T76

R6W4R7

Development Area
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58.8Development Area – 1344 ha

71.2Project Area – 3072 ha

Total OBIP (106m3)

Devon Cutoffs:  So>50%; f >25%; h>18m

Volumes calculated using geostatistical model
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1

6

5

4

3

2

Former Pad Name

Developed4.08C

Developed4.75D

Future3.94E

Future3.76G

25.31Total Phase 1

Operating4.03B

Operating4.75A

StatusOBIP (106m3)Current Pad Name

OBIP values derived from Petrel Geomodel using the following 
cutoffs: So>50%; f >25%; h>18m



&�	�	�'��
!�������,�����	�����	�������
&�	�	�'��&�	�	�'��
!�������,�����	�����	�������!�������,�����	�����	�������

Depth ~415m TVD

Pay Thickness >18m 

Porosity >25%

Permeability 2-10 Darcies

Oil Saturation >50%

Original Pressure 2,700-2,900 kPag

Original Temperature 12 oC
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T75

T76

R6

Contour int. = 5m

Project Area

Development Area

Subsurface Drainage
Area
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T75

T76

R6

Contour int. = 5m

Project Area

Development Area

Subsurface Drainage
Area
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T75

T76

R6R7

Contour int. = 2m

Project Area

Development Area

Subsurface Drainage
Area
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T75

T76

R6W4R7

AA/10-32-075-06W4/00
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2007 wells (13)

2008 proposed wells (8) 

Project Area



&�	�	�'
�	��������2.��1	��
&�	�	�'&�	�	�'
�	��������2.��1	���	��������2.��1	��

Wells with FMI Logs

Wells with Core

Project Area

R6

T75

T76
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AA/02-31-075-06w4/00 00/03-32-075-06w4/00 AA/08-32-075-06w4/00 AA/12-33-075-06w4/00 AA/07-33-075-06w4/00
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Project Area

R6W4R7

Development Area

T75

T76

2008 Proposed 3-D Seismic Proposed 2008 4-D Seismic

Pre-2006:  23 km2 3-D

Winter 2006/2007:  no activity

Plans for winter 2007/2008

• 8.45 km2 3-D

• 9.47 km2 4-D
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SAGD Horizontal Wells
– 24 well pairs on four pads
– Final well drilled in December 2006
– Horizontal section of wells is 790 – 900m 

Observation Wells
– 8 SAGD observation wells (2 per pad) drilled in 

January/February 2007
– 8 regional multi-zone monitoring wells equipped with 

piezometers; 5 wells drilled in January/February 2007
– Plan to drill 5 vertical wells for cross-well seismic & 4 regional 

multi-zone monitoring wells in winter 2007/2008

Service Wells
– 2 saline source water wells on stream
– 5 water disposal wells (Class 1b) approved by the EUB; 4 

currently being utilized
– Plan to drill 2 saline source water wells & 3 disposal wells for

contingency use in winter 2007/2008
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• Pad A:  6 well pairs

• Pad B:  7 well pairs

• Pad C:  6 well pairs

• Pad D:  5 well pairs

• 2 observation wells per 
pad (heel and toe)
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Map
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• The producers are equipped with 31.75mm   
(1 ¼”) coil tubing, which is landed inside the 
long and short tubing strings

• Gas can be injected through these strings to 
facilitate lifting of the produced fluids

• Gas lift will be effective at the planned steam 
chamber operating pressures of ~3,000 kPa
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• Injectors contain six thermocouples:
– Two each at the heel and toe
– Two spaced evenly between heel and toe
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• Producers contain:
– Two combined pressure/temperature sensors 

(located at heel and toe)
– Four thermocouples (one each at the heel and toe 

plus two spaced evenly between heel and toe)
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• SAGD observation 
wells contain:
– 20 thermocouples 

• spaced above, below 
& within pay interval

– 2 pressure sensors, 
one in the bitumen 
and the other in the 
basal water

Thermal 
Cement to 
Surface

114.3 mm (4 1/2”)
Casing

Pressure 
Sensors

Surface RTU

20 Thermocouples

WOC
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• 00/7-32 well (5 piezos):
– Grand Rapids, Wabiskaw, McMurray 

(Middle, Lower & Basal) 
– Data collected since Q1 ‘04

• F1/09-14 & F1/08-28 wells (4 piezos):
– Grand Rapids, Clearwater, 

Wabiskaw, McMurray (Basal)
– Data collected since Q1 ‘06

• F1/15-19 & F1/10-22 wells (5 piezos):
– Colorado Group, Grand Rapids, 

Clearwater, Wabiskaw, McMurray 
(Basal)

– Data collected since Q1 ’07

• F1/12-31 well (4 piezos):
– Grand Rapids, Clearwater, 

Wabiskaw, McMurray (Basal)
– Data collected since Q1 ‘07

• F1/04-26 & F1/06-28 wells (5 piezos):
– Grand Rapids, Clearwater, 

Wabiskaw, McMurray (Lower, Basal)
– Data collected since Q1 ‘07

Surface Data 
Logger

114.3 mm- 4 ½ ”
Casing

Pressure Sensors

Grand Rapids C

Wabiskaw

Mid McMurray 
Bitumen

Basal McMurray

~440 mKB --

Lower McMurray 
Bitumen

Clearwater

Colorado Group
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• Circulate steam into injectors and producers to 
heat the inter-well region

• Inject steam down long tubing; returns up 
short tubing

• Once sufficient heat has been transferred to 
the formation, wells are switched to normal 
SAGD operating mode

• Anticipated circulation period:  ~3 months
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• Pad A first steam on August 16, 2007

• Pad B first steam on August 19, 2007

• Pad C first steam in Q4 2007

• Pad D first steam in Q4 2007
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• Convert wells to full SAGD mode in Q4 2007 
and Q1 2008 

• Steam injection per well pair will peak at an 
average of 600 tonnes/day

• Drill 5 wells for cross-well seismic (no 
instrumentation)  

• Drill 4 regional multi-zone monitoring wells

• Drill 2 saline source water wells for 
contingency use

• Drill 3 water disposal wells for contingency use
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• Plant currently in startup/circulation phase
– Steam Plant

• Circulating steam to wells
• Two of six boilers operating

– Bitumen Treating
• Bitumen dehydration challenged with tight emulsions
• Slop oil system commissioning ongoing

– Water De-oiling
• Water quality (emulsions) being addressed
• Successful oil separation in Skim Tank / IGF / ORF

– Water Plant
• Recycling produced water to boiler feed water
• Using saline makeup water
• Successful hardness removal using WAC
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• Jackfish consists of the following facilities for 
volumetric reporting: 

– Crude Bitumen Multi-well Proration Battery 
(produced bitumen, water and gas, diluent, fuel and 
flare gas)

– In-situ Oil Sands Injection Facility (produced water, 
saline makeup water, steam injection, water 
disposal)
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• Each pad has 1 test separator (5-7 wells per pad)

• Ability to test up to two wells per day (8-24 hour tests 
common)

• Equipped with inline water cut analyzers to estimate 
bitumen content

• Manual fluid samples are also taken to confirm oil cuts 
and liquids analysis

• Well tests used to calculate daily estimated bitumen, 
water and gas production
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• Blend oil sales and delivered diluent volumes measured 
through Access Pipeline LACT meters

• Produced bitumen calculated net of added diluent and 
shrinkage due to diluent flashing and bitumen blending

• Produced bitumen is allocated back to the SAGD wells

Battery
Sales Tank

Off Spec Tanks
Diluent Tank

Est. Bitumen from 
SAGD Wells

Diluent from Access Volumetric Shrinkage

Blend Oil Sales to Access
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• Balanced over the Battery and Injection Facility

• Actual Battery produced water is allocated back to the 
SAGD production wells and the Injection Facility is 
balanced by metering difference

Battery
Skim Tank

Produced Water Tank
Recycle Tank

Est. Water Prod 
from SAGD Wells Prod Water to Inj Facility

Injection Facility
BFW Tank

Blowdown Pond
3 Additional Tanks

Prod Water from Battery

Saline Makeup Wells (2) Disposal Wells (4)

Steam Meters (3) to Wells
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• No fresh ground water is employed in the Jackfish 
SAGD process; only saline water is used for required 
makeup volumes

• Devon strives to maximize the amount of SAGD 
produced water that can be recycled back into steam

• Water recycle for September 2007 is 99% based on

Recycle % = (Steam Injected – Fresh Water)
Produced Water

X 100
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• All produced gas is used as battery fuel or is flared 
(non-routine)

• Battery produced gas will be allocated back to wells 
based on well tests

• Battery produced gas = fuel + flare – (purchased fuel + 
flashed diluent)

• Analysis of produced gas for H2S concentration will be 
used for sulphur emissions reporting

• Only trace volumes of sulphur produced to date
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• Devon is currently reviewing all regulatory reporting 
meters to ensure compliance with EUB measurement 
guidelines
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10826,5102006 

(May – Dec)

12433,9582007 

(Jan – Sep)

Daily 
Average 
(m3/d)

Total 
Volume 
(m3)

Year

Fresh water production from the 
Quarternary commenced in May 2006

Potable water well at 12-28-075-6W4 
not used for process purposes 

Diversion permit:  54,750 m3/year 
(or 150 m3/d)
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• Saline source water 
produced from the 
Grand Rapids ‘C’

• Two existing wells 
– F1/12-15-075-06W4
– F1/15-15-075-06W4

• Two future wells 
– F1/06-10-075-06W4

– F1/04-11-075-06W4

219.1 mm (8 5/8”)
Production 
Casing

Thermal 
Cement

Electric Submersible 
Pump

88.9 mm  ( 3 ½”) or 
114.3 mm (4 ½”)
Production Tubing

Wire Wrapped  
Screen

~275
mKB --

~315 
mKB --

Grand 
Rapids ‘C’

Hanger
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• Saline water production from 
the Grand Rapids C 
commenced on July 12, 2007

• Total volume produced to 
September 30, 2007 is   
59,876 m3 (average 739 m3/d)

• Salinity continues to be 
greater than 5,500 ppm (dried 
TDS)
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• Technology
– Hot Lime Softener (HLS) with Weak Acid Cation 

(WAC) hardness removal

• Status
– Currently using WAC units for hardness removal
– HLS being commissioned
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• Two disposal streams  
– blowdown & produced water
– regen waste 

• Two disposal wells per stream
– 00 & 02/09-14-075-06W4 

(blowdown & produced water)
– 00 & 02/12-14-075-06W4 (regen 

waste)
• 02/12-15-075-06W4 approved but 

not yet tied in
• Future disposal locations:

– 02/07-13-075-06W4
– 03/07-13-075-06W4
– 04/12-15-075-06W4

• Class 1b disposal wells
• All water is neutralized; pH between 

6 and 9

Wire Wrapped 
Screen

Basal 
McMurray 
Perforations

Surface Casing  
244.5 mm (9 5/8”)

Production 
Casing
177.8 mm  (7”)

Annulus Filled With
Inhibited Water

Thermal 
Cement

Thermal 
Cement

Injection Isolation 
Packer

114 mm (4 ½”) or 
73 mm (2 7/8”) 
Tubing
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05,522041,556Sep 2007

4,368

00/09-14

(m3)

04,8000Aug 2007

02/12-14

(m3)

00/12-14

(m3)

02/09-14

(m3)

Well

Total injected volume to end of September 2007:  56,246 m3

September volumes were high as the blowdown pond was being 
emptied.  The volume of boiler blowdown volume directed to 
00/09-14 for Oct 1-15, 2007 was  5,453 m3.
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00/09-14-075-06W4 Blowdown Disposal Well
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00/12-14-075-06W4 Regen Disposal Well
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• First party landfill

• Approval issued August 2006 for Class II 
oilfield landfill site 

• Located in SE ¼ -28-75-6W4

• Not yet being utilized

• Plan to have operational by mid-November 
2007
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• No sulphur recovery in place at Jackfish

• Required to summarize sulphur emissions by quarter

• Provide an overview of peak and average sulphur 
emissions

• Provide monthly sulphur balance

• Provide comparison of actual peak daily and rolling 
average SO2 emissions

• Provided summary of ambient air quality monitoring 
results
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• Source Monitoring - CEMS at one Steam Generator 
Stack as per the Alberta Stack Sampling Code

– Intermittent data as S.G. is not being utilized on a regular basis
– Monthly and annual calculations on the sulphur dioxide 

emissions from both the flare stack and the steam generator 
stacks will be provided next year

– Manual stack surveys (NOX) will be provided once within six 
months of commissioning the steam generators and annually 
on one of the steam generators

– Implementation of the fugitive emissions control program to 
detect, and control emissions and odours from equipment leaks
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• Ambient  Monitoring as per Air Monitoring 
Directive (AENV)
– Passive monitoring results provided for SO2,  H2S, 

NOX and THC using the passive monitoring station 
at the landfill

– Summary of ambient air quality monitoring results 
attached
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100%Wind 
Direction

-16 km/hr4 km/hr100%Wind Speed

N/A2 ppmvN/A8 ppmv1 ppmv100%Total 
Hydrocarbons

-7 ppbv-33ppbv2 ppbv100%Oxides of 
Nitrogen

-3 ppbv-25 ppbv1 ppbv100%Nitric Oxide

106 ppbv3 ppbv212 ppbv18 ppbv2 ppbv100%Nitrogen 
Dioxide

3 ppbv< 1ppbv10 ppbv2 ppbv< 1ppbv100%Hydrogen 
Sulphide

57 ppbv5.3 ppbv172 ppbv9 ppbv<1 ppbv100%Sulphur 
Dioxide

AAAQ 
Objective

Maximum 24 
Hour 
Average

AAAQ 
Objective

Maximum 
Hourly 
Average

Monthly 
Average

Operational 
Time

Parameter
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H2S Daily Averages and Daily Maximum Values
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AAAQ Objective  24 hour Average: 3 ppb

AAAQ Objective  1 hour Average: 10 ppb
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SO2 and NO x Daily Averages and Daily Maximum Values
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AAAQ Objective  24 hour Average SO 2: 57 ppb

AAAQ Objective  1 hour Average SO 2: 172 ppb

AAAQ Objective  1 hour Average NO 2: 212 ppb

AAAQ Objective  24 hour Average NO 2: 106 ppb
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THC Daily Averages and Daily Maximum Values
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Approval No. 10097 - November 18, 2004
• Approval of Jackfish Commercial SAGD Project

Approval No. 10097A - August 15, 2006

Approval No. WM 105A - August 2006
• Jackfish Oilfield Waste Management Facility

Approval No. 10790/10790A - April 2007 
• Disposal approval for 00/09-14, 02/09-14, 00/12-14 &   02/12-14-075-6W4

Approval No. 10790B - September 2007 
• Disposal approval for 02/12-15-075-6W4
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• High Risk Enforcement Action 1:  one instance 
addressed and resolved on September 6, 2007

• Site Visit on July 17, 2007:  EUB field representative 
invited by Devon
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Alberta Environment Operating Approval No. 183875-0 0-00:  December 22, 2004

• Approval of Jackfish Commercial SAGD Project

Water Diversion Approval No. 222932-00-00:  Novembe r 11, 2006
• Potable water well at 12-28-075-06W4 for camp use 

Domestic Wastewater Amendment Approval No. 183875-0 0-02:  November 6, 2006
• Monitoring requirements and Limits for Wastewater revised  

Air Amendment Approval No. 183875-00-03:  July 4, 2 007
• Changes to SO2 and NOx emission limits 

Domestic Wastewater Amendment Approval No. 183875-0 0-04:  July 4, 2007
• Monitoring and Limits for Wastewater revised again
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• Wetland Monitoring Report - April 14, 2007

• Groundwater Monitoring Report - March 31, 2007

• Conservation and Reclamation Annual Report - March 
31, 2007

• Air Monitoring Report (no report this year)

• Industrial Water Use - January, 2007

• Domestic Wastewater Annual Report - February 15, 
2007 (sampling and analytical information)

• Industrial Wastewater Annual Report - February 14, 
2007 (discharge from the pond)



>����	�
�����������������
1����.�����
���
>����	�
�����������������>����	�
�����������������
1����.�����
���1����.�����
���

• Regional Wetland Reclamation Research 
programs initiated by CEMA

• Participation in CEMA’s Sustainable 
Ecosystems Working Group (SEWG)

• Chairing the Wildlife Movement Task Force 
within SEWG.

• Supportive of the Alberta Biodiversity 
Monitoring Institute (ABMI), will provide 
$50,000 in funding for 2007.
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• Monitoring program for groundwater and 
surface water in place for Jackfish

• Participation in the regional groundwater 
monitoring initiatives with other in-situ oilsands 
operators and CEMA in-situ groundwater 
working group.



• Questions?


