


50 Years in the Making
Rehabilitation of the Royal Oak Municipal Drain
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Location



History & Background
• Originally Constructed in 1967 and 1970

• Length: 9,362m

• Watershed Area: 1,237 Ha. (3,060 acres)

• Landowners Affected: ~150









Comparison

April 21, 2015
September 27, 2016

One Year – 5 Months Later







Objective:
To establish a stable agricultural drainage channel 
in the most affordable fashion possible, while also 

satisfying Fisheries Act.









Erosion Control Design 
Methods

• Shear Threshold is very 
low

• Requires Significant Real 
Estate

Reduce 
Shear 

from Flow

• Location Specific

• Simplistic

• Plenty of Product 
Options

Increase 
the 

Resistance 
to Shear



Erosion Control Products

• Vegetation

• Tied Concrete Block Mat

• Rolled Erosion Control Products

• Turf Reinforcement

• Rock Rip-Rap



Tied Concrete Block Mat

Shear Reinforcement (Long Term 
Erosion Control)

Partnership between Armour & 
Vegetation (Ecological value)

Constructability

Cost



Blocks: 35 MPa 
Wet-Cast Portland 
Cement

Interlocking Grid: 
Biaxial Geogrid 30 
KN/m (MD & 
CMD)

Underlaying 
Options: Curlex II, 
TRM, non-woven 
geotextile

Flexamat

Composition of Materials



Flexamat
Manufacturing

Values

• Roll Width: 1.22m - 4.88m

• Roll Length: 0.3m increments

• Material weight: 48.8 kg/sqm

• Block size: 165mm x 165mm x 57mm



Flexamat
Performance Design Criteria

Percentage Open Area: 30%

Shear Tolerance: 1,150 Pa

Velocity Tolerance: 9.1 m/s



Flexamat
Large Scale Testing

ASTM D 6460 (Standard 

Test Method For 

Determination of Rolled 

Erosion Control Product 

Performance in Protecting 

Earthen Channels From 

Stormwater-Induced 

Erosion)





Flexamat
Benefits

Interconnecting 
block system vs 
individual rocks

Will not crack 
under freeze/thaw 

cycles

Blends in with the 
surrounding 
landscape

High installation 
rate

Can be maintained 
by commercial 

mowers



Tribunal



Issue:

• The Engineer proposes using a material 
commercially known as “Flexamat”, which is 
a mat of linked concrete blocks used on the 
slopes of a waterway to prevent or minimize 
erosion; the Appellants argue that there are 
less expensive methods (such as stone 
riprap) to control erosion. Issue: Is Flexamat 

a proper erosion solution in the 

circumstances?



Decision

• Flexamat vs. rip-rap (stone): The difference in the 
pricing of these two options as presented by the 
Appellants is significant, although when 
comparing a properly designed rip-rap stone 
erosion protection system as outlined by the 
Engineer, the costs become much more 
competitive. However, as the saying goes, ‘you 
get what you pay for’. The evidence is clear that a 
Flexamat-like option provides greater protection 
against erosive forces caused by shear stresses. 
Over time, the Flexamat-like option makes for a 
better functioning drain with reduced 
maintenance costs in the future.



Construction



Construction



Construction



Construction



Construction

Approx. 3,000 sqm installed
Project completed in 5 1/2 weeks



Before Vegetation



2 Months after Construction



2 Months after Construction



2 Months after Construction



1 Year after Construction





Thank-You

J.J. Breede, P.Eng.

Product Manager

Terrafix Geosynthetics Inc.

Stephen Brickman, P.Eng.

Project Manager/Engineer

Headway Engineering
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