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Deep Creek Watershed

e ~300sqg. Km
« Flows to Okanagan Lake
e Snow dominated hydrology

e ~435mm avg. ann. Precip
(valley bottom nr. Armstrong)

e Land Use

— City of Armstrong &
Township of Spallumcheen

— industrial

— agriculture
(foragel/livestock)

— forestry (hill slope)

From Trina Stewart



2

BRITISH e E
coLumBla | Ministry of

The Best Plceon Earth | BNIVIironment

Partners & Roles

e Agriculture Canada — WSEP Funding

o Spallumcheen Township - Administration
 UBC-Okanagan — Numerical Modeling

e Geological Survey of Canada — Land Use Allocation Model

e Ministry of Environment — Database Development, Water
Quality, Project Management and Funding

« Other contributors: Manitoba Geological Survey, Golder Associates

« Significant in-kind contributions from all partners
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Background

1970’s Exploration Program

Part of Canada — British Columbia Basin Agreement (1974)
Drilling and seismic survey in L. Deep Cr & O’Keefe valley
5 major aquifers, low to high potential yields

“Underflow” to Okanagan Lake
~ 95 Litres / sec (range of accuracy +/- one order of magnitude)
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Rationale for NOGWCA

Surface water fully allocated (licensed)
— Increase in water ground water use since 1970’s
— linkage to surface water?

“Underflow” estimate ~95 L/s equivalent to ~1,500 USgpm
— low relative to current use

Water Master Plan — Township of Spallumcheen
Additional data/tools: wells, reports and models

Need NOGWCA for planned growth & achievement of water
guality and quantity objectives
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Ground Water Use by Aquifer
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Spallumcheen A

Hydrograph of Observation Well No. 119 Armstrong, B.C.
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Rationale for NOGWCA

Surface water fully allocated (licensed)

— Increase in water ground water use since 1970’s

— linkage to surface water?

“Underflow” estimate ~95 L/s equivalent to ~1,500 USgpm
— low relative to current use

Water Master Plan — Township of Spallumcheen

Additional data/tools: wells, reports and models

Need NOGWCA for planned growth & achievement of water
guality and quantity objectives
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Goal

e Long-term water supply security

Key Objectives

e sustainable use (quantity objective)

e protect vulnerable aquifers (quality objective)
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Regional Ground Water Flow Model Components

GROUNDWATER FLOW
MODELS
e.g. -flow characterization N\ - — — )
-quantitative analysis (e.g.water balance)
-numerical flow modelling

HYDROSTRATIGRAPHIC MODELS N
e.g. -conceptual models -\ - ==
-definition and characterization of aquifers and aquitards \

1 '\

\
: . / GEOLOGICAL MODELS \
This presentation / e.g.-conceptual models  _ _ _ _ _ __ _ - N

-landform and terrain models \
-stratigraphic, architectural and depositional models A

A \
. a \
Trina Stewart presentation 4/ DATABASE DEVELOPMENT e _\_ _N

€.9. .compilation of archival data; new data collection and integration

From Sharpe, et al. (2002)
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Geological Model

e Aquifer mapping — 17 units (Monahan, 2006)

* Depositional interpretation (Fulton, 2006)

 3-D model (Keller, 2006)
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Cross-section drafted using:
« WELL database update e Seismic data
o 320 well logs  Reports & publications
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From Pullan, et al. 1992
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18 paper cross sections

Digitized

From Keller, (2006) 1 From Keller, (2006)
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Digitized sections
« gspatially represented

 merged with bedrock
topography & digital
elevation model of land
surface

From Keller, (2006)
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Aquifer top & bottom using TIN
(Triangulated Irregular Network)

LT

* =z

From Keller, (2006) From Keller, (2006)
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Marth Okanagan Mapping Project Aquifer Delineations (Monahan, 2006)

| Hullcar \
15 aquifers mapped
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Aquifer Depth Aaquifer Maxi
NOAMP Aquifer | From Surface ‘.'r‘;l' F aximum Material
(ft) ickness (ft}
Spallumcheen A 100 - 300 300 Fine Sand

Silt and Clay
Spallumcheen B 670-1140 200 Sand and Gravel

Spallumcheen C 300-670 500 Gravel and Silt

Relative stacking of Aquifers

g q Spallumcheen D 1140+ unknown Sand and Gravel
Spallumcheen E 1140+ unknown Sand and Gravel
. Sand and Gravel

U'Keefe A 0 400 Silt and Clay
O'Keefe B 0 120 Sand and Gravel
O'Keefa C 400 100 Sand and Gravel
Cutwash lake drift
Eagle Rock A 0 150 Sand and Gravel
Eagle Rock B 0 75 Sand and Gravel
Fortune Creek 0 170 Sand and Gravel
Sleepy Hollow A 0 250 Sand and Gravel
Sleepy Hollow B 250 100 Sand and Gravel
Hullcar 0 100 Sand and Gravel

i Unconfined
By Trina Stewart from

Monahan (2006) Hullcar Confined 50-100 75 Sand and Gravel
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Morth Okanagan Mapping Project Aguifer Delingations (Monahan, 2008)
Surface Aguifers

Shallow Aquifers
(< 300 ft)
Potentially more vulnerable to

land use P
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Maorth Okanagan Mapping Project Aguifier Delineations (Monahan, 2006)
Moderate Depth Aquifers

Moderate Depth Aquifers
(300 to < 670 ft) ‘ 8
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Maorth Okanagan Mapping Project Aguifer Delingations (Monahan, 2006)

Ceep Aquifers
Deep Aquifers
(670 to 1140+ ft)
Fewer wells — greater uncertainty ,
Lagand
I spatuerctiaan i 1142 o et
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UBC — Okanagan Numerical
Modeling

e Post-doctoral fellow re-hired
 Numerical modeling
— Regional ground water flow

/ i A
. GROUNDWATER FLOW \
— Interaction ) MODELS \ |
I e.g. -flow characterization -\ - - x\ I
1 -quantitative analysis (e.g.water balance)
L between aCIUIfe rS -numerical flow modelling \\\
hall ifers & surf ' ||
* Shallow aq uiters suriace I HYDROSTRATIGRAPHIC MODELS v
e.g. -conceptual models =\
water -definition and characterization of aquifers and aquitards \
h L I
A\
rec arge GEOLOGICAL MODELS \
e.g.-conceptual models  _ _ _ _ _ _ _ _ -\ _‘,\
S -landform and terrain models \
Water b Udget -stratigraphic, architectural and depositional models ‘\
. . . . {
— Constrained by insufficient data? R AT O\
€.9. -compilation of archival data; new data collection and integration

— Completion by March 2008

Modified from original by Sharpe, et al. (2002)
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Other related work

e Fracture mapping (McElhanney, 2006)
e Pumping test analyses (Kenny, 2006)
e Exploration / monitoring well

« Well water level survey & monitoring
 Hydrometric stations

e Land Use Allocation Model
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Thank you!

Questions?

Des Anderson

Phone: 250-490-8221
Email: Des.Anderson@aqov.bc.ca

Ground Water Portal:
http://www.env.gov.bc.ca/wsd/plan protect sustain/groundwater/index.html
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