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To Pipe or Not to Pipe -
Erosion Issues and
Solutions in an Urban
Watercourse in
Edmonton
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1. Mill Creek

2. Creek Impacts

3. Erosion Assessment
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How it all started

Mill Creek



Creek Impacts

Fulton Creek

Basin 3244 ha

T

Mill Creek
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Diversion

Instream Flows

Segment Pre-Development

Upstream 36.1

Downstream
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What happened

Creek Impacts



Creek Impacts

* Incision

« Over widening
 Bank Erosion

« Utility Exposure

* Public Safety Risk

« Infrastructure Damage
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Creek Impacts

« Consulting report evaluating erosion
sites

* 64 erosion sites with $74M of repair
works in study reach

« Permanent options listed as:
1. Grade control structures

2. Diversion tunnel extension
($30M)




What's happening

Erosion Assessment
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Study Goals

 Understand erosion mechanisms

 Determine Mill Creek ‘stable’ flow
capacity

« Examine diversion tunnel extension
approach and consider alternatives

* Review erosion site priorities from
previous study




Historical Planform
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Creek Erosion

» Upstream of Diversion Tunnel
o Erosion rates 0.12 m/yr

 Downstream of Diversion Tunnel
o Erosion rates 0.09 m/yr




Bank Erosion Hazard Index - BEH|
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Near Bank Shear Stress- NBS
' Prediction of Annual Streambank Erosion Rates
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Figure 3-9. Relationship of BEHI and NBS to predict annual streambank erosion

Source: WARSSS (Rosgen 2009)






Bank Erosion Hazard Index —
upstream of diversion
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Bank Erosion Hazard Index —
downstream of diversion
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BEHI / NBS Results

« Upstream Reach
o 3.0 m3 sediment/ m of bank /year

 Downstream Reach
o 1.7 m3 sediment/ m of bank /year

« Upstream reach losing 184% more
sediment




Hydraulic Analysis

Parameter Upstream Downstream
Reach Reach

Flow Rate (2-year)

(m3/s)
Average Flow

Pre-Development Depth (m) 0.55 0.56
Average Shear
Stress (Pa) 42 33
Flow Rate (2-year) 36.1 8.4
(m3/s)

Existing Average Flow

Conditions Depth (m) L.72 0.91
Average Shear 130 53

Stress (Pa)

Pre-Development Flows < Existing Conditions Flows

Upstream Depth and Shear > Downstream Depth and Shear



Bed Stability Analysis

Cross-Section 4 Shields Numbers and Grain Mobility
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Bed Stability Analysis
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What are we going to do

Qutcomes



Recommendations

Creek Conveyance
Obtain more flow data — use gauges

* Implement the proposed Tunnel
Connection, reduce creek flows to
between 3.1 m3/s and 10 m3/s

* Implement channel restoration to
address existing bank erosion sites

« Consider options for increasing
floodplain access



Recommendations

Creek Restoration

* Implement a pilot stabilization project in
the reach downstream of the diversion
structure

o Bank stabilization works to stabilize the
watercourse and reduce erosion rates -
After construction of tunnel

e Consider more natural, measures to
stabilize the watercourse (less gabion)

« Remove existing diversion structure
and restore channel between upper
and lower reach
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Questions

Heather Amirault, P.Eng

heather.amirault@stantec.com




TRIECAconrFerence

Thank you to all of our 2018 gold sponsors:
AQUATECH Ehmy AZCOM temafix

CONSTRUCTION

JNILOCK Hy dr0§ filtrexy. 2 ==

o . ! In[ernatlnnal e ""“uiu:: SDLEnu GEMS

| > a
/A credit valley armtec @ Lok Shmcoe Raghen
# E:::fmt‘:ﬂ TIT .A”N ¢ York Rﬂglﬂﬂ conservation nutharlt\r
Media Partners Hosts ‘
~
WATER CANADA < CANHECA 2 consaristion

for The Living City

trieca.com | @TRCA_TRIECA



