
CARDIUM, MONTNEY & DUVERNAY

ONE OF THESE FORMATIONS IS NOT LIKE THE OTHERS, ONE OF 
THEM JUST DOESN’T BELONG. CAN YOU TELL WHICH 

FORMATION IS UNLIKE THE OTHERS?
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Robert J. Hawkes 
QC, JSS Barristers

Cardium, Montney & 
Duvernay
Robert V. Hawkes, Trican Well Service

Distant Cousins: separated, 
far away or not immediately 
connected.
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I think it’s the one on the left
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 Oil & Gas from 
coarse to fine to 
very fine 
sandstone

 Between 5 and 
15 meters of pay

AER
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Petrobakken
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Burst Ports in Cemented Liner, 
100m spacing, 30-40 tonne 
Gelled Oil Fracs at 3.5 m3/mimn

West Pembina

CSEG Recorder, Oct 2012
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West Pembina
Frac Ports (66 m spacing) in Cemented Liner
22 tonne Slickwater

Lessons learned from 
Garrington

CSEG Recorder, Oct 2012
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• clay swelling
• formation damage

• aqueous phase trapping
• permeability jail
• fines migration
• relative perm

• proppant embedment 

The Boogeyman
Many of use were raised on 
Hydrocarbon Gelled Oil 
Treatments, Energized Fluids and 
Predict-k, mostly driven by Lab
Test Results.

Now, our clients are pushing us 
to tier 2 proppant and smaller 
mesh size proppant…..driven by 
Field test results.
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Groulx et al (SPE 185077), using multivariant analysis 
shows frac  spacing and pump rate had major effects on  
production performance in a CRDM Oil study. 



Oil & Gas from 
Shale zones

Primarily Oil from 
Shale and low 
perm carbonate 
zones

Oil & Gas from 
primarily tight 
siltstones

Duvernay Area Play Montney Area Play

National Energy BoardAER
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Oil & Gas from primarily 
tight siltstones

National Energy Board
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MNTN Design Evolution Over Time

■ Total Proppant / Well

■ Total Proppant / Stage

■ Proppant Intensity (T / m)

■ Lateral Length

■ Stages / Well

■ Total Fluid / Well

■ Stage Spacing FracKnowledge, 2016
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DELIVERABILITY 
BEHAVIOR

COMPLETION
EFFECTIVENESS

RESERVOIR
CHARACTERISTICS

Flush Production Stabilized Production

The Completion Controls flush production, where as 
the Reservoir controls Stabilized production 

In Vertical Wells………
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Modified from AndersonThompson

^
Hz
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Impact of Hz Well Completion Technology Still has an Impact on 
Flush Production (IP), but it can be masked by more dominant 
reservoir variables for Ultimate Recovery. 

Modified from AndersonThompson

{
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AER, Mark Taylor

Distant Cousins: separated, far 
away or not immediately 
connected.
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McDaniel & Associates Consultants, Brian Hamm

Encana

Murphy 

Shell

(145 Wells)
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McDaniel & Associates Consultants, Brian Hamm

Encana

Murphy 

Shell

Proppant Total Pumped vs Vintage (Year-Qtr)

(145 Wells)
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Encana

Murphy 

Shell

Fluid Total Pumped vs Vintage (Year-Qtr)

(145 Wells)
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McDaniel & Associates Consultants, Brian Hamm



Encana

Murphy 

Shell

Fluid Total Pumped vs Vintage (Year-Qtr)
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2011
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Ian Walton, UofUtah
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Ian Walton, UofUtah



As the hydraulic fracture closes, 60 

– 80% of the SLW is imbibed into 

the formation with only 20 – 40% 

returning back to surface. When is 

this a detriment and when is it a 

benefit?

25



As the hydraulic fracture closes, 60 

– 80% of the SLW is imbibed into 

the formation with only 20 – 40% 

returning back to surface. When is 

this a detriment and when is it a 

benefit?…………..It Depends
26



Most geology is like a duck, walks like a duck, sounds like a duck and 
NOT being a duck………….more like a Coot.

Although commonly mistaken to 
be ducks, the Coot (mud hen) 
belong to a distinct order
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One of these formations is not like the others, one of them just 
doesn’t belong. Can you tell which formation is unlike the 
others?

Trick Question, none of the formations are the same

ICoTA Canada 2017 Roundtable Program – 25th October



The Montney is a prime example of the geology not really being 
what we had thought. In order for us to optimize the completion, 
we really need to understand the geology.

Over the last year we have seen a number of Montney cases 
where there are production issues, plant fouling and other 
issues. It all likely ties back to the geology and more specifically 
the geochemistry and interactions with completion fluids, 
production strings etc. 
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