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20 — 25 minute long
presentation

feel free to ask
guestions at the end
of the presentation

Thank you
in advance
for your time
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Everyone wants
sustainability

Economic
Social benefit
Environment

but

implementation is
slow - itis difficult

to establish what
criteria to monitor
and how to measure

progress.

Industry and
Government
Collaboration

' PRINCIPLES OF SUSTAINABILITY

Economics

Resolrce
Assessment

Sustainability
Scenarios
GAP
analysis and
tefinement
Risk
rediction +
stakeholder
Growth
Management
Strategy
Policy Dev.

Learning & Feedback

Modified from Dr. M. Journeay (NRC-GSC Pathways Program)
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* new development area
« Alberta Avenue (yellow)

*Direction of GW flow
(green)

» Each lot represented
by a square

» Open loop
geoexchange couplets

* extract up-gradient

* Inject down gradient

* eventual problem where
injection well is adjacent
to extraction well

* also possible that in
wider area that overall
groundwater temperature
may change

SITE-SPECIFIC VS WIDE-AREA
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The use of a low-permeability grout or
the installation of impermeable plugs
N should prevent:

Bentonite plug *Aquifer cross contamination

™ Intrusion of bacteriological or
Low-permeability chemical compounds in the aquifer
formation . .

such as E.Coli (septic tanks).

CSA-448 standard indicates that
groundwater must be protected
against contamination



Excessive heat extraction/
dissipation in a small water
body will stress aquatic habitat
and potentially foster algae
development

e 2

Groundwater flows to the nearest lakes/rivers




*Drinking water
sImpact on swamps and moist habitats

*Dewatering influences on subsidence




Open-Loop system in Torino, Italy

«—19 pumping wells

9 re-injection wells




3D hydrogeological model

Torino piezometric map

Local geology




Groundwater temperature after 2
years of operation

“Cold” groundwater
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Generally regulatory jurisdiction on low temperature
geo-exchange lies with the Provinces

Federal Fisheries Act and Water Act can also apply

Alberta

e Open Loop under Water Act (no volume limits)

 Closed Loop not regulated -except Calgary
and Edmonton (just starting)

 Local government bylaws and national building
code can also apply (Dennis Terhove- City of
Calgary)



British Columbia

* Open Loop typically only captured under BC
Environmental Assessment Act if withdrawals
>1,000 USgpm (65 L/s)

» Closed Loop not regulated (Kelowna looking at
monitoring)

 only above-ground components of systems
are inspected



Only mechanism to capture information
on open loop systems is through local
government development and building
permits
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1. Many Iinitiatives underway already

— Technical Innovation (thermal response &
modelling)

— Spread of knowledge (conf and workshops)
— Training (CGEC = tireless Ted)

— Alberta (Matt Grobe)

— Thermal Budgets (Woodbury & Ferguson)

2. Development of Policy for Sustainability
— Appears local government taking lead
— Building code enforcement and by-laws

— Industry + Government (Federal?) to
collaborate to develop policy & regulations

— Local government to follow national guideline
or regulation

— Policy to capture information, monitor,
manage and mitigate (if necessary)




Who knows what will happen in the future?

How to use the knowledge we currently
have and/or how to interpret what it really

means?







