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1. THE PROBLEM
Critical public water supplies are threatened by wildfire, which is becoming
more frequent and intense in Canada and worldwide.
After a fire, rain and wind can carry contaminants from ash and exposed
soils into reservoirs, potentially impacting water quality for months to
decades.
The nature and degree of post-fire water quality impacts vary by fire and
reservoir, making it difficult to realistically assess risk.

4. THE DATA

2. THE PLAN
Sediment from the bottom of a reservoir that supplies drinking water to
400,000 people on Vancouver Island in British Columbia, Canada, was
examined for evidence of fire-related impacts and contamination.
Changes in charcoal, chemical elements, pollen, and the remains of algae
(diatoms) were analyzed to:
1. Reconstruct local climate, vegetation, and fire disturbance over the
past 14,000 years.
2. Characterize the site-specific impacts of past fires on the watershed
and water quality, exposing the range of fire-impact variability.

3. THE STUDY SITE
The Greater Victoria Water Supply Area, managed by the CRD.
• Dry coastal western hemlock forest, hilly topography.
• Water treated for biological contaminants, but no fine filtration.
Climate modelling predicts longer, drier summers & more frequent
extreme precipitation events, thus likely enhanced post-fire effects.
Sediment cores collected from Sooke Lake Reservoir (large main
reservoir) and Begbie Lake (small adjacent lake).

ABOVE: Long-term record shows
varying climate, vegetation, and fire
disturbance over time, including a
past warm, dry interval.
RIGHT: High-resolution analysis of a
past fire reveals evidence of
significant post-fire terrestrial and
aquatic
disturbance,
including
enhanced erosion.
BELOW: For the same fire, cluster
analysis of chemical elements (top)
and algal fossils (bottom) shows that
sedimentary concentrations of toxic
elements increased after the fire,
and changes in the algal community
suggest increased post-fire turbidity.

5. KEY FINDINGS
Impactful wildfires burned in the Sooke watershed, a major municipal
water supply, under a variety of climates and vegetation types,
including modern conditions and past warmer, drier environments.
These wildfires had measurable physical, chemical, and biological
impacts on both small (Begbie) and large (Sooke) lakes, as inferred
from sedimentary records.
These fire-induced sedimentary changes reflect changes on the
landscape and in the overlying water column, and thus water quality.
Inferred fire impacts of particular concern for water supply
management include:
• Increased erosion rates following severe catchment fires, leading to
increased in-lake turbidity and changes in community composition
and productivity of diatom algae.
• Increased fluxes of many elements of concern following fires,
including toxic heavy metals and ash-associated cations which may
affect water aesthetics or treatability.
In all examples of fires, significant post-fire impacts persisted for
years to decades (see below).
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6. WATER SUPPLY MANAGEMENT
RECOMMENDATIONS FOR THE CRD
1. Continue to invest in wildfire prevention and mitigation measures in
the Sooke watershed.
2. Develop contingency plans for monitoring and rapidly treating burn
sites and downslope areas.
3. Expand the capacity of backup water supply systems.
4. Strongly consider the construction of a water filtration plant.

ABOVE: Fire-related proxy indicators including charcoal, a diatom, and a pollen grain.

