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Study Area
• Study area covers the Nanaimo Lowland area from Nanoose Bay 

to Deep Bay (~600 km2):
• large deposits of sediments with excellent aquifer potential (e.g. 

Quadra Sand)
• increasing demand in groundwater (e.g. Qualicum Beach, Parksville)



Study Objective
• Study objective was to better understand the extent 

(distribution, thickness) and dynamics of the aquifer 
system (aquifers, aquitards, rivers)

river
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aquitard



GSC Approach for GW Study
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domestic 
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(e.g., architecture of geological units)
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3D Hydrostratigraphic Model

Conceptual 
Model

1

3D Hydrostratigraphic Model: represents the 
architecture of the hydrogeological units

• Conceptual model is used to represent 
the important features (geological 
units), events (pumping) and processes 
(gw flow) that relate hydrologic inputs 
(gw recharge) to ouputs (discharge to 
rivers)

Built from:
• Geological maps
• Well logs/cores
• Geophysical surveys



Surficial Geological Map

Geological History

Field Observations

Salish Sea
(Strait of Georgia)

Nile Creek

Big

Qualic
um

River

Little
Qualicum

French
Creek

En
gl

ish
man

Rive
r

Cameron Lake

Horne Lake

4A

19A

19

Parksville

Qualicum
Beach

Nanoose
Bay

Deep Bay

124°10'W

124°10'W

124°20'W

124°20'W

124°30'W

124°30'W

124°40'W

124°40'W

49
°2

5'
N

49
°2

5'
N

49
°2

0'
N

49
°2

0'
N

49
°1

5'
N

49
°1

5'
N

49
°1

0'
N

49
°1

0'
N

370000

370000

380000

380000

390000

390000

400000

400000

410000

410000

420000

420000

54
50

00
0

54
50

00
0

54
60

00
0

54
60

00
0

54
70

00
0

54
70

00
0

54
80

00
0

54
80

00
0

Study Area

Map 6
Surficial Geology

Nanaimo Lowland
(Parksville Area)
British Columbia

L E G E N D

Study Area

Roads
Class of Roads

Highway
Main road
Secondary road

Hydrography
Surface water

1:175 000

0 5 10 Km

Projection UTM, Zone 10, NAD 83

SURFICIAL DEPOSITS
PLEISTOCENE AND HOLOCENE
   Postglacial and Nonglacial Environments

Anthropogenic materials
Organic deposits

           Colluvium
Colluvial apron
Colluvial veneer

        SALISH SEDIMENTS
           Fluvial sediments

Alluvial floodplains
Alluvial  terraces
Alluvial fans
Alluvial deltas
Alluvial veneer
Undifferentiated alluvium
Lacustrine sediments

           Marine sediments
Beach sediments
Marine blanket

EARLY HOLOCENE AND WISCONSINAN
    Proglacial and Glacial Environments
      CAPILANO SEDIMENTS and VASHON DRIFT
           Glaciofluvial sediments

Proglacial outwash terraces
Glaciofluvial delta terraces and kame deltas
Glaciofluvial veneer
Ice-contact deposits
Undifferentiated glaciofluvial deposits
Glaciolacustrine sediments

           Glaciomarine sediments
Coarse glaciomarine blanket
Fine glaciomarine blanket
Marine veneer

           Glacial sediments
Till blanket
Till veneer

PRE-VASHON DEPOSITS
Quadra sand (glaciofluvial)
Pre-Vashon nonglacial, glacial and 
glaciomarine deposits

PRE-QUATERNARY
BEDROCK



Well Logs/Cores

Quadra

Till

Till

Roto-Sonic Drilling Sediments Cores



Seismic Surveys

Bedrock

Till

Quadra

Till
Cochrane Well

Vibroseis (Mini-Vibe) Rig



3D Hydrostratigraphic Model
• 3DHS Model represents the architecture of the 

hydrogeological units (aquifers and aquitards) 

Big Qualicum River



Distribution of the Quadra and 
Recharge Areas
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Numerical Model

Numerical 
Model

2

3D Numerical Model

• Numerical hydrogeological model is the 
mathematical formulation of the 
conceptual model, and it is helpful to:
• Validate/invalidate the conceptual model
• Quantify the water budget 

Necessary steps:
• Mathematical 

translation
• Calibration with 

monitoring data



Mathematical Translation

GW recharge

Need to specify:
• Material properties (K, n)
• Boundary conditions 

(recharge, rivers)
• Inputs/outputs 

(injection/pumping wells)

3D Hydrostratigraphic Model

3D Numerical Model

River/Seepage cells



Model Calibration

GW recharge

Numerical Model

Comparison of 
measured and 
simulated water 
levels in wells for 
the calibration
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Groundwater Contributions to 
Rivers

Numerical cross-section across the Big Qualicum River.  
Purple lines are hydraulic heads.

Big Qualicum River

Quadra

Till

Bedrock

Approximate Groundwater Contribution 
to River Baseflow

Quadra: >95%

Bedrock/Till: <5%


