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Southern Quadra Island, BC
Lidar-based Hillshaded Digital Terrain Model

Source: BCLIDAR
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Quadra Island, BC

ICAN — (Quadra) Island Climate Action Network
* Water Security Team
* Questions about water resources

* Increased development and pressure on
groundwater resources?

* Longer-term climate-related effects on
hydrology?

* Motivated and engaged citizens

* Desire to take an active role in water
management and decision making
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An opportunity for students...

- nearing graduation, many interested in
‘environmental geoscience’.

- to work on a ‘real’ and complex problem

- to develop a project: questions, structure,
data, management, deliverables

- an entry point into the application of
sustainability

- pre-existing connections between VIU Earth
Science and Quadra Island

* Let’s build the course around this project!

Southern Quadra Island, BC
Lidar-based Hillshaded Digital Terrain Model
Source: BCLIDAR
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)| The goal ...

- Develop a hydrostratigraphic
model of sediment aquifers for
the southern Quadra Island
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J5p “Based on the available lithology... The
T
f’v ot mapped aquifer represents a lumped aquifer
TN system rather than a single aquifer. Detailed

mapping would be required to differentiate
hydrostratigraphy and potentially identify
multiple aquifer units within the extents of the
mapped aquifer”

Southern Quadra Island, BC
Lidar-based Hillshaded Digital Terrain Model
Source: BCLIDAR

Hinnel et al. (2020)
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Data: Water Wells

- iMap BC

- Database structures

- QA/QC

- Quaternary Stratigraphic
Framework

- Static water levels, well
construction methods,
drilling methods, etc.
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Water Well Log Standardization

Geological legend

Salish sediments

16

13

12 |12

abl.c

0

R

Shore, deltaic and fluvial deposits: deltaic deposits
gravel, sand, silt, clay, peat

Capilano sediments

Terraced fluvial deposits: deltaic deposits
gravel and sand underlain by silt and clay

Marine deposits:

12a silt, clay, stony clay }Thickness: 01to9m
12b sand, sandy gravel underlain by clay

12¢ marine veneer (< 1.5 m)

Vashon drift
Glacio-fluvial deposits: gravel, sand and
lenses of till

Ground moraine deposits: till, lenses of gravel, sand
and silt

Quadra Sand
Sand, minor gravel
(fluvial environment)

Cowichan Head Formation

Silt, gravel, sand, peat, peaty soil, driftwood
(swamp environment)

Clay and stony clay with marine shells
(sub-littoral environment)

Dashwood drift

Till, lenses of gravel and silts

Mapleguard sediments

Sand, silt; minor clay and gravel

Bedrock

Conglomerat, sandstone and siltstone

wackets

el

drilled

Reconciling well log
descriptions with

geology

Geologically-informed
standardization.

‘Defendable’ decision-
making.

Group work and
collaborations



* Sedimentary architecture and variability
* Material variability
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Converting to

Geological legend
Salish sedi ts
16 Shore, deltaic and fluvial deposits: deltaic deposits
gravel, sand, silt, clay, peat
Capilano sediments
- Terraced fluvial deposits: deltaic deposits
gravel and sand underlain by silt and clay
12 |12 Maripe deposits:
ab| | 12asilt clay,stony clay } Thickness: 0.1to 9 m
12b sand, sandy gravel underlain by clay

12¢ marine veneer (< 1.5 m)

Vashon drift
Glacio-fluvial deposits: gravel, sand and

lenses of till

Ground moraine deposits: till, lenses of gravel, sand
and silt

Quadra Sand
Sand, minor gravel
(fluvial environment)

Cowichan Head Formation

Silt, gravel, sand, peat, peaty soil, driftwood
(swamp environment)

Clay and stony clay with marine shells
(sub-littoral environment)

Dash d drift

Till, lenses of gravel and silts

Mapleguard sediments

Sand, silt; minor clay and gravel

Bedrock

Conglomerat, sandstone and siltstone

rostratigraph

Hydrogeological
Unit
Geological Hydrostratigraphic
Unit - Unit

16 |13 Capilano-Salish

12

" Capilano
ab

Glaciomarine

Vashon Coarse

Vashon Till

Simplified hydrogeological
units

- Aquifer
Quadra

- Aquitard

7  Groundwater level

Cowichan-Dashwood

Dashwood-Mapleguard
Bedrock-Sedimentary

Bedrock-Metamorphic



Building models...

.. that raise questions

Confined vs. Unconfined?

Hydraulic windows in recharge areas
and elsewhere

Linking geomorphology, Quaternary
processes, groundwater.
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Building models...

Introduction to basic flow
modeling using TopoDrive
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Students are currently learning and using LeapFrog to build
their hydrostratigraphic model.



In the coming weeks....

T threat

barrier

1)
15
AP
e

groundwater
resource

Complete LeapFrog
model

Assess aquifer
vulnerability using
DRASTIC method

Prepare the deliverables
and present to Quadra
Island community.



Wrap up the course by revisiting the starting
guestions and some future challenges

* What does sustainable groundwater management
require?

e Surface-groundwater interactions

What do you want/need to measure?

Targeted aquifer tests within a predictive
framework

* Governance (ICAN group question)



