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Hydro-Québec & Bersimis Dam 
Get a Groundwater “MRI”
INTERVIEW WITH DR. MARC SMITH – VP HYDROGEOLOGY, HYDRO-QUÉBEC

Hydro-Québec is the largest electricity generator 
in Canada and the world’s largest hydroelectric 
generating company. They needed to identify the 
source of a major leak in the Bersimis dam in 
Québec (maximum capacity - 1,050 megawatts).

Q: HOW DID YOU SEEK TO UNDERSTAND 
GROUNDWATER BEFORE FINDING WILLOWSTICK?

“Mainly by drilling boreholes. Most often we were 
not successful in having a clear picture of the global 
seepage patterns. Sometimes we used resistivity, 
seismic, spontaneous polarization or radar surveys.”

Q: WHAT WERE THE CHALLENGES WITH OTHER METHODS?

“Unlike resistivity, Willowstick 
energizes the water directly. We 
have found it accurate enough to 
inform focused remediation at depth.”

DR. MARC SMITH – HYDRO-QUÉBEC

“Seismic was not designed to 
map groundwater. We use seismic 
to identify the bedrock under the 
embankment. Resistivity can be useful 
to deliver a rough view of groundwater; 
its general location. But it is not precise. 
Resistivity measures groundwater 
indirectly. Any interference in the 
subsurface (rebar, buried objects) can 
blind remediation. For dams we need 
to know precisely where the seepage 
path is – usually within five meters. 
And we need to locate its depth. Unlike 
resistivity, Willowstick energizes 
the water directly (not second-hand 
through subsurface geology). We 
have found it accurate enough to 
inform focused remediation at depth.
Spontaneous polarization can 
also give you a global high-
level view of your geology.

But it is not as good at defining specific 
seepage paths. It is useful to get a 
first look; see the main features of a 
given area. It is helpful for identifying 
small-scale hydraulic formations. But 

Willowstick is unique in its ability 
to give you that first global view, 
lighting up the seepage paths directly 
so you can then focus your drilling 
and remediation in the right areas. 

The Willowstick Instruments Are Effective at Mapping Seepage Flow Paths
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Q: WAS WILLOWSTICK SUCCESSFUL?

“Willowstick was very effective and 
has been confirmed accurate. It 
identified the major seepage paths and 
their sources. We did conventional 
drilling and very sophisticated 
geocamera drilling. We could see 
the water flowing where Willowstick 
said it would be. The accuracy of the 
maps allowed us to measure seepage 
velocities with a small probe.”

Cross-section: Plan View & Depth

“The costs of investigation are greatly reduced and the 
effectiveness of the remediation works is increased 
since the flow patterns are much better understood.” 
Q: WHAT WAS THE BENEFIT/ROI? 

“First, we saved money in up-front exploration. On 
a dam this size we normally do many exploratory 
boreholes. We were able to do temperature monitoring 
through just a few boreholes in the focused area 
where Willowstick had identified the seepage. 
That’s a huge saving just in exploration, by using 
Willowstick first. Second, we’ll grout only a small 
percentage of what we would have grouted normally; 
Willowstick pinpointed just two flow sources. That’s 
another huge saving. We know the causes of the 
leaks and where to put the grout curtain. Globally, 
the costs of investigation are greatly reduced and the 
effectiveness of the remediation works is increased 
since the flow patterns are much better understood.”

Thus we use Willowstick to show us 
the preferential seepage paths. Then 
we often temperature probe in the 
areas Willowstick shows us to design 
our detailed remediation plans.”
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3D Model to Understand Flow Paths


