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B Okanagan Basin is among the
highest water users (domestic)
in Canada and the world

B In addition, agriculture generally
demands as much as 70% of
total water use in the Okanagan
Valley.
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MAJOR CHANGES IN LAND USE ACTIVITIES 1971-2001

Growth Indicators 2001

FPopulation 115'000 317'000 175%

Golf Courses 50 600 %

Ski Resorts 100 %

Wineries 580 %

Grape Production Area 240%

Water Storage Systems 81%

Courtesy of H. Schreier, UBC



The Growing Demand o
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B Number of streams “fully recorded” = 235
of 300

B Groundwater is becoming an attractive
resource to meet the growing water needs
of this region

BUT
B Little is currently known about the resource

B As the demand for groundwater increases, it
will become increasingly important to
consider the threats to this resource



Overview
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B The Goals of our Canadian Water Network
Project

B Main threats to groundwater:
— Vulnerability to Contamination
— Sustainability of the Resource

B Examples from the Oliver Region
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Canadian Water Network projects

Catchment - scale
hydrogeology

Decision support
and community
engagement

Direct
groundwater
recharge and
aquifer vulnerability

Stream - groundwater
interaction

fig cwnprojects.cdr
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Vulnerablllty of Aqulfe
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Sources of Contaminatio
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B There are a number of potential sources of
contamination.

— Agriculture-related (pesticides, herbicides,
manure, fertilizer)

— Waste disposal sites (e.g., Landfills, septic)
— Industrial-related (e.g., storage tanks)
— Transportation Routes (salt, hazardous spills)

B A map or listing of all potential sources of
»» contamination form a hazard inventory




Susceptibili

B Depends on the intrinsic properties of the aquifer,
such as:
— the permeability of the overlying soils and aquifer media,
— whether the aquifer is confined or unconfined,
— depth of water table,
— how much water enters the aquifer - recharge

B We can map these properties to show areas that
are more susceptible to contamination than others.

B These are called aquifer susceptibility maps, or
more generally, aquifer vulnerability maps.
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Vulnerability
| ing using

B DRASTIC developed by US
EPA (1987) to evaluate
relative vulnerability

B Assumptions:

— Downwards movement of
contaminant

— Contaminant is
conservative

— Contaminant moves with
same rate as water
B Spatially distributed
vulnerability
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Courtesy of B. Turner, @ anklin (GSC).
Modified by C. Médard de Chardon




DRASTIC

Example:
Depth to water Rating
range (m)
0-1.5 10 e
1.6 - 4.6 9 =
—
4.7 - 9.1 7/ E
9.2 - 15.2 5 =
|
15.3 = 22.9 3 Bl High Vulnerability
23 - 30.5 2
30.6 + 1 - _
Relajﬁxfe Ai;‘;uifer Vulnerability

Vulnerability = (5)D + (4)R + (3)A + (2)S + (1)T + (5)I + (3)C



Aquifer Vulnerability in
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An Integrated Assessment
Framework

il _"g Natural Attenuation Modeling
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[ 1. Hazard inventory ) [ 1. Exposure to damage ) (. 1. Losses )
past event: catalog 2. Susceptibility to damage 2. Costs

2. Hazard potential _

future event: environment, human, facility en\{l_ronment, human

\_ probability, location - \_ . kfacmty, economy .
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Strategic
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Planning
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/1. Land use scenario\
2. Other scenarios

- economic,
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k current and future /
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Water storage
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Groundwater and Surfa
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B Surface streams in the Okanagan interact
with groundwater.

— Streams supply water to the subsurface at the
edges of the valley

— Some streams gain water from groundwater

B Take away from one, and you take away
from the other

B Placing a well near a stream effectively
takes water from that stream




Long Term Sustainabili

B A full accounting of water supply in Okanagan Basin
must consider groundwater

— How much groundwater is there in storage?

— How much is replenished each year?

— How much is available for use?

B How will increased demand affect
the resource?
More wells, more chances for conflict
both between well users and with
surface water

B How will climate change affect
the resource?




Oliver is situated in the very
dry southern Okanagan

Oliver municipal water
supply is comprised of six
water wells and a reservoir

The “Ditch” continues to
supply irrigation and
domestic water to Oliver’s
rural residents

Oliver’s municipal water
system tends to operate at
Or near capacity
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Parabolic
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BC MoE: Wellhead protection toolkit
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_WELL CAPTURE ZONES
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_WELL CAPTURE ZONES

L R i g
| e |
|

. Capturé zone™ | |
~ \ probability asa | ==
Approx. 10 year [ "'-\percergj

capture zone -

tage | /'

1 III| II
-.\I : .ll
||I‘ |'/
Il'x\ |
B |
|f I|'
2z
& /
n"lr.--..- Ill
/ |
/"; ll
/ f
J |
i Y
2 \ /
\.I II|
III"-.I /
= \ .
; /
I",I ‘I{
I
|

f f -
i ]



_WELL CAPTURE ZONES
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Climate Change

Absolute change in mean temperature
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Relative change in monthly precipitation
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Recharge
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Recharge modelling results:
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Groundwater
inabili

B Minor increase of recharge with future-predicted
climate change
— Due to earlier timing of recharge (less evapotranspiration)

B More potential evapotranspiration earlier in season
— Irrigation methods would be less efficient
— Also less precipitation early in the season

B Longer growing season
— More stress on irrigation demands




Use of Science for Local

B Aquifer Vulnerability (AV) has been mapped for
Oliver region

B Land Use Allocation Model (LUAM) was developed
to help identify areas of desirable growth

B LUAM incorporated into SGOG to form a sustainable
development plan for the Greater Oliver Area

B Preliminary AV maps incorporated into LUAM

B Well capture zones have been modelled for use in
wellhead protection planning as identified in the
new Oliver OCP

B Climate change impacts on groundwater recharge
have been assessed
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