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Model Calibration
Models allows projection future system response 

Sequester Waste ? 

Usual procedure: 1) history match (calibrate); 2) then project
Oil field production history

But--Repository there is no history to match

Alternative is to reproduce observed hydrogeology of the site
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Sw+ Sg = 1.0



Sykes et al
model

FRAC3D
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Sykes et al
10 million 

years
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Sykes et al
Glacier Loading
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Sykes et al:

Nine different 
paleohydrogeologic scenarios 
were investigated in this study.  

Based upon these it is concluded 
that glaciation and deglaciation 
is unable to yield the abnormal 
pressures observed in the DGR 

boreholes.
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Nasir et al (2011):
First, past glaciation, 
particularly the second cycle 
(22,000 abp) had a great 
impact on pore water 
pressure gradient and 
effective stress distribution.  
The results are consistent 
with field observations of 
persistent pressure to the 
present time.  However, the 
predicted  values of 
anomalous water pressure is 
less than the observed values 
at the site…
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Gas? 
(TOUGH2 model)

On this basis (the Hydrogen Index),the 
Collingwood sample and the Blue Mountain cores 
are considered as being thermally mature (Type II 
kerogen)….Most Georgian Bay and all Queenston 
cores contain Type III kerogen, which is derived 
from terrestrial organic matter, eg., ligin and 
cellulose and is more gas prone than Type II 
kerogen (Geosphere Site Model Report).

Questions:  1) generated when? 
2) generation continuing?
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two phases: gas & water (capillary pressure)

pc =  pg - pw
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relative permeability

Kw = krw kw
Kg =  krg kg

(kr is relative permeability)
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relative gas permeabilitySlide 14

Sykes et al
TOUGH2
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Sykes et al
TOUGH2

Slide 16

closureSlide 17



Geofirma 
Quintessa
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a dry mine

What happens hydrogeologically when we open a mine?

The mine fluid (air) is at atmospheric pressure.

The fluids in the country rock (gas & water) are at high
pressure.  At the Brue Site the water is at 4 MPa 
(40 atmospheres pressure).

The pressure gradient causes water & gas to flow into mine.  But the 
permeability is very low so the rate of inflow is low.

The ventilation system carries the water away as vapor.
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TOUGH2 & GAS GENERATION
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Geofirma 
Quintessa
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my questions:

What was the source of the gas?

When was gas emplaced in the Ordovician rocks?

Is gas continuing to be generated?

Are the under pressures created by glacial loading?
(what creates the under pressures?)
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