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A little about me
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2003 Lost Ck. (2004-2014) 2016 Horse R. (2016-ongoing)
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2014
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2012
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Provincial risk analysis

Southern Rockies Watershed Project

Waterloo
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• Warming climate 
🡪🡪
more landscape disturbance

• Affects water quantity 
and quality 

• Drinking water security is 
significantly threatened in 
many regions globally

• Wildfire can be especially 
“hard” on water

• IPCC 2022 🡪 emphasizes 
that compound 
disturbances exacerbate 
impacts on water 4

(CBC, 2022)

(Darryl Dyck/The Canadian Press, 2021) (BBC, 2021)

(Global News, 2018)

Climate change-exacerbated Landscape Disturbance Effects on Water
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• Loss of power and SCADA
• Loss of pressure
• Staff unable to get to work
• Boil water orders for systems 

that cannot be operated or 
lost pressure 

• Excess draw for fire fighting
• Loss of pump or treatment plant 

throughput 
• Failure of upstream pollution 

control facilities
• Debris flows
• Contamination of distributed 

water

5

Disturbance: Immediate- & Shorter-term Concerns for Water Providers

Photo by Richard Hinrichs of the State Water Resources Control Board.

Less about treatment 🡪 More about emergency response
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Wildfire can be especially “hard” on water…
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Wildfire impacts on water quality and treatability
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Wildfire impacts on water quality that drive treatment design

(Abbreviated from Emelko et al., 2011)
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Disturbance Effects on Water Quality: Fires, Floods, Forestry

Silins et al. (2024)
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Algae-associated threats are increasing: Continental-scale evidence
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Disturbance Effects on Water Quality: Fires, Floods, Forestry

Silins et al. (2024)
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Resilience to wildfire is resilience to most natural landscape 
disturbance!

https://doi.org/10.1002/awwa.1925

https://doi.org/10.1002/awwa.1925
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Water treatment is about public health protection

Cartoon by Zim (1919)  Source: Cutler & Miller (2004)
ALL water supplies require some level of treatment
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Drinking Water Treatment: Always a Balancing Act

Li & Mitch (2017) ES&T

ACUTE RISK IS ALWAYS THE TOP PRIORITY
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ALL water supplies require some treatment – Disinfection is a 
minimum 

Tufenkji & Emelko (2011)

CDC/Charles D. Humphrey, PhD.
Public Health Image Library (PHIL)

WATER QUALITY DRIVER:

- PATHOGENS
(bacteria, viruses & protozoa)
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Key Water Quality Drivers of Treatment after the Lost Creek Wildfire

Emelko et al. (2011)
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UV
254

 remains a key indicator of shifts in organic carbon (Fort McMurray, 
Canada)
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…sometimes for a decade or longer (2003 Lost Creek Wildfire, Alberta, Canada)

What does this mean 
for “groundwater”?
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Physico-chemical filtration is not a size exclusion process
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NOM drives particle charge in natural waters…
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Particle charge is also affected by other system characteristics (e.g., pH)
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Evaluation of Shifts in Post-fire Water Quality – Column Tests

• Column diameter = 1.6 cm

• Media depth = 15 cm

• Silica sand: ES = 0.35 mm, UC = 1.69 

• Hydraulic loading rate = 1.2 m/h

• Experiment duration ~75 minutes

• Background solution : 

   2017 Kenow Wildfire watersheds

       or

                        wildfire ash + background
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2017 Kenow Wildfire

Extremely severe

Burned >35,000 ha 
(38% of park surface area)

Photo: Parks Canada
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DOC Fractionation – Wildfire Ash-Impacted Water
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Wildfire Impacts on E. coli Transport

DOC     1.1, 1.9 mg/L                                      2.3, 2.4 mg/L



 | 27

Wildfire Impacts on C. parvum Transport (wildfire ash-impacted water)

Triplicate experiments
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Climate-change-exacerbated disturbance threats to groundwater 
supplies?

• Post-disturbance shifts in DOC concentration/character may impact 
  pathogen transport in the subsurface

• Potential for increased transport (in some cases)

• Competition for deposition sites?

• Increases/shifts in alkalinity/pH/ionic strength should also be considered

• Similar implications to colloid- and nanoparticle-associated contaminants

•More work  on this topic is needed!



Thank you
Monica B. Emelko

mbemelko@uwaterloo.ca

www.waterstp.ca


