From Snow Melt to Tap: Navigating Spring Runoff
Challenges for Water Production at Edmonton’s Water
Treatment Plants
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North Saskatchewan Watershed Upstream of Edmonton




North Saskatchewan Watershed Upstream of Edmonton
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Phases of Spring Runoff

1. Urban

2. Agricultural

3. Forests and
Foothills

4,
Alpine
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Spring Runoff — Small Change, Big Effect
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What is Spring Runoff?

Spring runoff is the mobilization of decaying organic matter
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Predicting Timing of Spring Runoff

Can we predict when spring runoff will
occur?
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We could predict when spring runoff occurs, but weather
forecasts aren’t accurate enough to be useful.




Unanticipated Timing of Break Up:

“Thermal Inertia”

Common to see creeks break up after temperatures drop
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Unanticipated Timing of Break Up:

“Thermal Inertia”

Common to see creeks break up after temperatures drop
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Flow Gauges and Cameras
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ameras: Time Lapse




Trying to Predict a Roller Coaster

BUT WHAT ABOUT 2ND AND 3RD SPRING RUNOFF2
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Edmonton Waterworks System

Two water treatment plants
on the North
Saskatchewan River

* Rossdale WTP
eE.L. Smith WTP

« 13 reservoirs and 8
booster stations

« Serves 1.5 million people
iIn Edmonton and over 90
communities

EDMONTON REGION
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Customer Demand

Average Daily Demand
« 375 ML/d

Maximum Day Demand
« 608 ML/d (2021)
Peak Hour Demand

« 865 ML/d (2021)

Residential Per Capita
Consumption

* 160 L/personed

2023 Edmonton & Area Consumption
by Customer Type




Spring Runoff: Edmonton WTP

River quality shifts in hours, not days but can last for days

Color, Ammonia, and organics spike (Is Turbidity an Issue?)

Often the early stages of spring runoff are associated with Taste &Odor in treated

Deliver safe, great-tasting water to every customer




Key Parameters

The onset of

runoff conditions The challenge

was challenging mainly comes Color TKN Ammonia
to predict from-
precisely. ) ) ) ) )




Raw Water- Color

Raw Colour: >8 TCU

Raw Colour: <8 TCU
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mmonia and TKN
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Taste & Odor - Spring Runoff

SPRING RUNOFF

T NSR COLOUR

Meanwhile...

CHLORINOUS

COLD WATER T&O ISSUES
(-0°C)

WEAKENED NOM
HIGH ALUM + FREE CHLORINE

! pH REACTIONS

ALTERED DISINFECTION
CHEMISTRY




Operational Strategy

Use cameras located on upstream tributaries to
determine when flow starts

* Increase frequency of sampling and analyses,
including FPA, NH,, and TKN

« Slow and Subtle changes in ammonia
concentration

« Start applying PAC- any indications of tributary flow
or changes in source water quality.

« Adjust Alum dose based on carbon dose to avoid
shocking clarifier.

* In-house formula developed for Alum and carbon
dose.

* In house Flavor Profile Analysis of raw and treated
water coupled with Jar test.
« Assessing Customer Satisfaction — “SHARP” Program

EPCSR




Operational Strategy

Operational Safeguards
Alum is adjusted continuously during spring runoff as water quality changes.
Increase in ~5-10 mg/L increments during peaks

Use jar tests to verify effectiveness of turbidity and color removal & adjust polymer dose if floc carries

over Filter

Alum Polymer

’ Hypochlorlte
t Ammoma Caustic Fluoride
P”ma"V Chlorination l l
>

Powder Polymer
Activated
= : Disinfection +
oagu ik pH Adjustment
ioceulation e Performance Targets -
. uoriaation
Clarifier effluent color <~3- 4 TCU
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Flavor Profile Analysis(FPA)
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Spring Home Analysis Runoff Program

SHARP)

2
Volunteer

Recruitment

330+ participants
annually
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SPRING RUNOFF 2025
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Key Lessons & Outlook

 Preemptive PAC dosing prevents taste/odor complaints
« Alum adjustments critical for maintaining stability
« Strong monitoring & data-driven decisions reduce risk

. EorlyfF)Jreporo’rion (conversion to conventional mode before
runo

« Future: optimize dosing models, leverage watershed monitoring
technology.

« It truly takes a village to manage spring runoff — operations,
lab, process development, watershed, and communications all
working together to navigate the busiest season of the year”

EPCSR



Questions?



Summary

* From the perspective of the WTPs, spring runoff is the mobilization of
decaying organic material from creeks in agricultural areas.

 Agricultural creeks don’t contribute much flow annually, but during spring
runoff can contribute a lot of flow, and a lot of organic matter in a short period

of time
« What happens on the land affects what happens in the water.

« Spring runoff is difficult to predict, but easy to observe




Predicting Intensity of Spring Runoff

1. Snow depth
2. Rate of snow loss

3. Soil Moisture
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