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City of London BRT East Link

• As a part of the proposed 
works involved in the East 
Link Rapid Transit and 
Infrastructure Improvements 
project, upgrades and 
replacements of the storm 
sewer systems along project 
route have been assessed.

• The area of interest for this 
presentation is located on 
Highbury Avenue, north of a 
CP rail grade separation.



Anatomy of a Headache

• 1: Sag Locations 
and Limited ROW

• 2: Storm Sewer 
Outlet crossing 
Rail Line

• 3: Storm Sewer 
Outlet crossing 
Private Property

• 4: Future Private 
Property 
Conditions



Sag Locations

• Sags are localized low points along a ROW which do not have an 
appropriate overland flow route to convey major storm events. This may 
involve:
• An overland flow route technically being present but at an elevation above the 

acceptable maximum ponding depths over the ROW; and/or,
• An overland flow route which discharges runoff from the ROW into private property.

• These locations are especially problematic in a developed urban 
environment, as municipal sewers and catch basins are typically only sized 
to convey the minor storm events (2-year to 10-year depending on the 
municipality).

• Not having an appropriate overland outlet for the major storm events 
means the storm sewers must convey the 100-year event, or storage must 
be provided to provide sufficient attenuation, or an exception must be 
made. 





Limited ROW

• The available area in which SWM controls 
can be implemented and the storm 
sewers upsized is limited to the 
boundaries of the Highbury Avenue ROW.

• In addition, it must also manage the 
external flows which will be added to the 
system as a result of the adjacent 
properties.

• Further limitations of the site are present 
in the form of utility conflicts.



Downstream Sewer Constrictions

• The storm sewer crossing the southern CP rail embankment is a     
1650 mm pipe and cannot be feasibly upsized without massive 
construction efforts.

• The storm sewers crossing the easement in the western private 
properties downstream of Highbury Avenue are as small as 900 mm in 
diameter, and cannot be upsized as a part of the proposed works, 
though they can be assumed to be eventually upsized at some point in 
the future.

• The design of the sewers on Highbury Avenue must manage the 100-
year flows in a economic manner under both the interim conditions 
where the downstream conditions are not upsized, and in the ultimate 
conditions. 



Unknowns and Future Developments

• The properties surrounding the project area are slated for further 
residential or commercial development, and the specifics of the 
future layouts are currently unknown.

• Four different areas of interest are present:
• The large western block which includes the downstream sewer easement; 

• The connecting stubs of the former psychiatric hospital lands to the east of 
Highbury;

• The current post office property to the northwest of the study area, and

• the DND Lands to the southeast of the study area



External Considerations

• Per the City guidelines, the drainage from the 
western block should be controlled to pre-existing 
conditions, but the client indicated that the block 
would likely be held to existing (paved) conditions 
controls.

• The former hospital lands already has four stubs 
connected to the existing municipal sewer, and the 
control rates to these stubs are known

• The post office lot currently drains towards the 
storm sewer to the east of the property, not on 
Highbury Avenue, but it does so by sharing sewer 
pipes with a separate northern lot; this cannot be 
assumed to be kept in place in the future

• The DND Lands are at a lower elevation than 
Highbury Avenue and runoff is connected to the 
sewer through a catch basin on the property; under 
existing conditions there is significant ponding on 
the property during large events.



SWM and Modelling Approach

• The goal of the design is to limit surface flooding of the road and 
downstream properties during the 100-year event, under both interim 
and ultimate conditions.

• The former hospital stubs were assumed to be a constant input of the 
peak controlled flows into the respective MH junctions

• The post office lot was assumed to have been connected to the Highbury 
sewer, but controlled to pre-development conditions

• The DND lands were assumed to maintain the storage that is currently 
available under existing conditions, and also to be controlled to pre-
existing conditions

• The western block was assumed to be primarily paved and discharged 
into the downstream sewer within the easement of the property.



SWM and Modelling Approach

• Oversized circular pipes (1200 mm) and an orifice plate were 
proposed to provide detention storage for the minor sag location on 
the north end of Highbury Avenue.

• Oversized elliptical pipes (1220 mm x 1920 mm) were proposed to 
provide both conveyance and detention storage upstream of the 
western easement outlet.

• Under interim conditions, this minimizes, but does not eliminate 
flooding on Highbury Avenue, and significant flooding of the western 
block is still present

• Under ultimate conditions, no surface flooding is predicted. 









Closing Thoughts

• All models are wrong; some are useful. When working with imperfect 
data sets, it can be helpful keep in mind the purpose for which the 
model is being developed.
• A model can never be a perfect reflection of reality; there are too many 

random factors to possibly account for each one.
• There comes a point when refining the inputs of a model provides diminishing 

returns.
• Significant time and effort may be saved by doing some sensitivity testing 

early, to identify which input factors have the largest effect and therefore are 
the ones which will need the most attention to emulate reality.

• Depending on the purpose of the model, choosing to apply hard-coded 
elements that represent a worst-case scenario may be the most expedient 
option 



Closing Thoughts

• Engineering is more than just performing calculations and developing 
models; it is an optimization problem.

• Managing trade-offs, expectations, and obligations is a vital skill, 
along with communicating with the client and identifying priorities.

• Developing as accurate a model is a good goal to have, but the value 
of it will generally be judged by how helpful it serves as a guide for 
real-life applications.



Thank You!
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