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aibsons, British Columbia

ol
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> Located on the Sunshine Coast, BC
» Humid, Mediterranean-like climate

el il © 1500 mm precipitation/year

Howe Sound

v' 70% during winter months
v Snow at high elevation

Strait of Georgia

Google Earth 2012

UBC .
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jome of The Beachcombers!
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Town of Gibsons

> Voted “World’s Most Livable Town” - 2009
v International Awards for Liveable Communities.
v Award program endorsed by the United Nations.

> Voted “World’s Best Drinking Water” - 2005
v Berkley Springs International Water Tasting Contest

~ 4,300 residents
v 2/3 rely on groundwater e
v Untreated

Waterline
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Upper Gibsons
Commercial Area

Fletcher

Upper Gibsons
Plan Area

and up from 2,000 to 4,200
daY‘ Area

Gospel Rock
Neighborhood™
Plan Area

Harbour Plan

Source: Town of Gibsons Official Community Plan,
Neighbourhood Areas, Oct. 2003
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ﬂquifer Mapping Study - Approach

> Phase 1 (2011 - 2013)
v'Data Compilation, field work, initial conceptual model

> Phase 2 (2011-12): %
v Refine conceptual model -, % S
v UBC Involved (NSERC) [

v Environmental Tracers

v Numerical Modeling
v Community Outreach
v Report (April 2013)
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3D Conceptual Model: Pre-Vashon (Aquifer)
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= 3D Conceptual Model: Capilano Layer
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> Naturally occurring;

- Dissolve into
groundwater at time
of recharge;

o Concentrations based on Henry’s Law;

v Function of temperature, elevation (pressure) and salinity at time of
recharge

» Take measured gas concentrations to solve for unknown
recharge parameter — temperature

v Assume: Salinity = o mg/L, Elevation (ground elevation at each well).

Waterline
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Tritium/Helium Dating

) Tritium (3H) in atmosphere
from thermonuclear testing
in the 1950's and 60’s

- 3H decays to tritogenic
helium (3He)

v 3He determined in noble gas
analysis

v't,, =12.3 years

» 3H/3He ratio = apparent
groundwater age

Waterline
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3in Block Recharg

Its suggest significant amount of ME
much?

{ow do we assess recharge along the mountain where
there is no physical information?

- No wells, drill holes, bedrock permeability info, water table
depth, etc...

Approach

v Noble gas temperatures to estimate recharge elevation

v Recharge elevation as a calibration target in numerical
model

Waterline
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Boundary Conditions

Legend

Boundary Conditions 45

1. No Flow mem

2. Constant Head

- 0 mASL

3. Constant Flux
l. Recharge
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T

Results

ater in the Gibsons Aquifer consists
irge end members:

55% MBR

« Pre-modern, cold (>50 years, ~5C) that recharges high up
Mt. Elphinstone flows through bedrock fractures and into
aquifer

v 45% Bench

» Modern, warm water (<10 years, ~9C) that recharges the
aquifer by leakage through the confining unit

Waterline
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e Gibsons Aquifer
1pply Enough Water for
uture Growth — Sustainably?

- Predictive modeling shows that the Aquifer can
sustainably supply up to 4,200 m3/day, BUT

- Current wells can only supply up to 3,500 m3/day based
on calculated sustainable yield

- If any climate change or variability leads to more than
5% decrease in recharge- begin to deplete aquifer,

v May lead to salt water intrusion

12, 2013 Water Technologies Symposium 2013



D ——
JsSion
ental tracer results improved our under
dwater recharge to the Gibsons Aquifer - MBR!
Also provided calibration targets in mountain where no physica
data exists
umerical modeling suggests two end-members of
recharge;
v 55% MBR
v 45% Bench

- Predictive modeling suggests that the Gibsons Aquifer can
support growth to full built out, however the Town needs
to take measures to decrease water use if climate change or
variability results in decrease recharge

Waterline
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