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CWN Project

Objectives:

e Understand groundwater recharge in the
Okanagan Basin

e Provide a scientific basis for water budget
assessments and water use planning




CWN Project #2

e Investigate the link between upland source
water zones and valley bottom aquifers

e Develop a model of the BX Creek watershed




Canadian Water Network projects

Catchment - scale
hydrogeology

Stream - groundwater
interaction



Presentation Outline

e CWN Project #2

e The BX Creek watershed

e Watershed models

e BX Creek geology & hydrology
e Conceptual flow model

e Linking uplands, benchlands,
& valley bottoms




BX Creek
Watershed

Spallumcheen ,. Armstrong
7 '

Kilometers
0 510 20 30 40



Watersheds & Models
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o Watersheds are defined by natural hydrology

e Convenient area for studying water
movement & storage



Model - Water Budget
e Surface & groundwater CONNECTED!

e An accounting problem...

Precipitation

Overland l \ | | l
o Unsaturated zone
sture
/

Evapotranspiration

\ Figure by: Dr. Carl Mendoza, University of Alberta

INFLOW — OUTFLOW = Change in STORAGE




Integrated Watershed Models

Evapotranspiration-ET (1)

e Traditionally, flow models
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Watershed Modeling Benefits

e A framework for water cycle to be QUANTIFIED
e Integrates response of water table + stream flow

Rainfall

Tl e Combines climate,
geology, & hydrology

Surface soil layer with high
hydraulic conductivity
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Interpret Hydrology
& Predict Response

105,125 &
150m

g

————————————————— g

Hydragraph Observation g

Point x=5m) a

o apl o ay] o {ap ) GURA
— K (@)= |+—|K (@)= |+— —+1||=Qu)—=
e e e e R

+~ 0'm (datum)
No Flow Boundary 50m



climate
data




BX Creek
Geology

e BC WELLS database e 198 acceptable borehole logs £
(611 records) e 12 material types e
¢ Rat|ng from O tO 10 ° 6 hydrogeologlc UnItS ] cray-cobiles



Drlft Thlckness
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Swan Lake
Valley Aquifer

e BC Aquifer 348

e Clay & silt over
coarse sand

e [ikely extends
north to Deep
Creek basin, at
a groundwater
divide



Aquifer Mapping

Depth added to BC
aquifers

e Basic geology:
e Thin soil on
upland bedrock

e Thicker sediments
in valley



Water Contribution
from Upland Areas

Upper BX
e Snowme

bedrock

Creek sub-

watershed (52 km?)

t on bedrock

e Limited data on

hydrogeology

e Likely limited recharge

Stream gauge e Water budget...
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Average for Upland Area

Upper BX Creek Precipitation
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BC Forestry bio-geo-
climatic zones

Elevation & tree species

e 4 areas of precipitation
& evapotranspiration
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Water Contribution
from Upland Areas

e 30% of AVG annual
PRECIP from uplands
discharges through BX
Creek

e 20% of AVG annual
PRECIP from uplands
discharges as
groundwater



Water Contribution
from Benchlands
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e Cross-sectional analysis

e Estimate recharge to valley
bottom from benches




" ti®
Follow " the Flow to
Valley Bottom Aquifers
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rologic Data

Additional Hyd

> Historic water levels
in valley bottom

> Water level records
from MoE obs wells

» Water geochemistry




Well Sampling: Summer 2005

» 30 wells sampled

» Geochemcial &
Isotopic signatures

> Infer flow path of
groundwater
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Groundwater Temperature
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Mudellng is a FRG{Z'ESS

e Modeling watersheds is an j‘ 5}
(iterative) PROCESS

e Acquire new data to improve understanding

Water Contribution

e Limited knowledge of groundwater Il I

flow in upland bedrock

e 30% of PRECIP discharges through BX Creek
e 20% of PRECIP discharges as groundwater

e Investigate recharge by looking at
individual components
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