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Overview  

• General review of SWM function and design 
 

• Review of Riparian and Aquatic Vegetation 
Communities, as well as Avian, Herpetofauna, 
and Fish Communities within SWM facilities 
 

• Considerations of Vegetation and Wildlife 
communities for SWM Function and 
Maintenance 
 

• Re-thinking design – with ecology in mind 



Stormwater 

Stormwater encompasses all 
runoff flows over hard surfaces, 
as a result of rainfall, snow melt, 
or other water sources.  In 
predevelopment conditions a 
portion of stormwater naturally 
infiltrates into the ground, 
however increased urbanization 
has led to changes in the 
hydraulic cycle.   



Stormwater Management 
Early SWM facilities were primarily 
designed to: 
 
• reduce peak water flows to reduce 

downstream erosion and 
degradation of downstream aquatic 
ecosystems.  

  
Modern SWM facilities are designed 
to: 
• encourage infiltration  
• and with more sophisticated end-

of-pipe management practices to 
meet water quantity and water 
quality management objectives.  



Stormwater Facility Design 

Design is heavily dependent on the specific 
requirements and site conditions. Each 
SWM facility is designed with the following 
criteria in mind: 
 
• Mitigate flooding risk 
• Protect water quality  
• Preserve baseflow characteristics 
• Limit erosion or undesirable watercourse 

changes 
• Maintain groundwater quality 
 
To maintain the continued function SWM, 
facilities are subject to periodic clean out 
and retrofit (typically every 10-15 years) to 
maintain and enhance it’s function. 
 

Find open/recently cleaned SWM pond photo 



Many SWM designs utilize vegetation 
as part of the overall design for 
numerous functions including: 
 
• Bank stabilization 
• Temperature mitigation 
• Barriers to public access 
• Aesthetic benefits 
 
Vegetation communities constantly 
change and adapt to their 
environments and as a result of 
natural succession. 

Stormwater Facility Design 



Immediately following SWM facility construction, natural ecosystem 
succession can lead to the development of a variety of vegetation 
communities within and surrounding a SWM facility. Vegetation 
communities can have a positive impact on SWM facility function 
including: 
 
• Uptake of runoff nutrients  
• Enhancement of natural environment linkages 
• Dissolved oxygen mitigation 
• Interception of rainfall 
• Filtration of course sediments 
• Stabilization of banks and shorelines 
• Mitigation of temperature and dissolved oxygen changes 
 

Vegetation Communities 

 
 



Vegetation Communities can have a detrimental effect on the 
proper function and operation of a SWM facility. 
 
• Accumulation of vegetative material and debris reducing overall capacity.  
• Obstruction of inlet and outlet structures leading to flooding and property 

damage.   
• Contribute to a network of habitat patches which can act as “stepping 

stones” for the spread of invasive plant. 

Vegetation Communities 



Some of the first species to take 
advantage of an unoccupied SWM 
facility are avian wildlife. The usage by 
avian wildlife can be seasonal or year 
round use: 
 
• Migration stop over locations, 
• Nesting habitat 
• Foraging habitat  
  
The use by avian wildlife can be seen 
as beneficial to both the public 
enjoyment and perception of a SWM 
facility and does not typically positively 
or negatively effect the function or 
operation of a SWM facility.  
 

Avian Wildlife 



Significant Canada Goose 
populations can potentially increase 
the E. Coli counts within SWM 
facilities, presenting  potential public 
health hazard.   
 
The use of SWM facility by avian 
wildlife can be both intentionally 
encouraged or discouraged through 
their design.  
 

Avian Wildlife 



Herpetofauna wildlife, including SAR 
turtle species, often colonize SWM 
facilities following their construction. 
   
• Present candidate amphibian and 

reptile breeding and nesting 
habitat for native turtle species.   

• Can contribute habitat for SAR 
turtle species. 
 

Herpetofauna, even SAR 
herptofauna, are not considered to 
positively or negatively effect the 
operation or function of a SWM 
facility.  
 

Herpetofauna Wildlife 



Fish populations colonize SWM 
facilities and make there way through: 
 
• Natural introduction 
• Intentional Stocking – i.e. gold fish 
• Flooding in adjacent natural habitats 
• Accidental introduction by birds.  

 
Can be seen as somewhat beneficial to 
SWM facility operation, herbivorous 
fish species can help control the 
spread of unwanted aquatic plants 
while other species help to control the 
population of pest species such as 
mosquitos.  
 

Fish Community  



Offline SWM facilities are not 
considered  contributing to 
Commercial, Recreational, or 
Aboriginal Fisheries (CRA)  under the 
Fisheries Act. Therefore not afforded 
protection under the Act. 
 
Online SWM facilities are considered 
to be contributing to CRA and are 
afforded full protection under the Act.  
 
The presence of fish communities are 
not considered to positively or 
negatively effect the operation of a 
SWM facility.  
 
 
 

Fish Community 



What Does a Naturalized SWM 
Facility Mean For Operation and 
Maintenance? 



Considerations 

The presence of naturalized communities can 
present restrictions on maintenance activities 
of a SWM Facility.   
 
Specific wildlife communities can present 
specific legal restrictions on cleanout and 
maintenance activities.  
 
Non-legal restrictions presented by natural 
communities during SWM facility 
maintenance and operation are enforced 
differently across MNRF districts and 
municipalities.   



Additional Considerations 
The presence of naturalized 
communities can present additional 
“non-legal” challenges to be considered  
for SWM facility operation and 
maintenance.   
 
Due diligence: 
• Ethical considerations 
• Municipal or Regional requirements 

for fish and wildlife relocations.  
 

Public Perception: 
• Perceived as natural habitats by 

residents 
• Poorly informed residents “adopt” 

ponds and perceive required 
maintenance as “destructive”.  

 
 

 
 
 



Avian wildlife considerations 
 
• Migratory Birds Convention Act (1994)-No person shall wilfully disturb, 

destroy or take a nest, egg, nest shelter, eider duck shelter or duck box 
of a migratory bird, or preform activities that would cause an adult to 
abandon a nest.  
 

• The Canadian Wildlife Service (CWS) recommends that no clearing of 
vegetation or potential nest structures occur during the breeding bird 
timing window, to remain in compliance with the MBCA 1994.  
 

• Vegetation removal is often required to preform SWM facility 
maintenance and cleanout activities and must adhere to the breeding 
bird window for vegetation removal and grubbing.  
 

• If vegetation removal is required within the breeding bird season 
(typically May 1-August 31) the CWS recommends nest searching 
within “simple” habitats be preformed within 48 hour prior to vegetation 
removal to ensure that active nests are conserved.  
 



Herpetofauna wildlife considerations 
 

• Consultation with MNRF for in water works window – for protection of 
amphibians and reptile hibernation – Typically prefer work to be 
completed between April and end of October 
 

• Relocation of wildlife (herpetofauna and reptiles) prior to clean outs / 
sediment removal  is becoming a higher priority and regular requirement 
by proponent (regions, cities and municipalities) 
 

• Permitting requirements for relocation of wildlife required – Wildlife 
Scientific Collector’s Authorization under the Fish and Wildlife 
Conservation Act (1997), and an Animal Care Protocol Authorization 
approved by the MNRF, Endangered Species Act Authorizations, under 
clause 17(2)(b), may be required in the event of high potential for SAR 
Herpetofauna species (i.e. Blanding’s Turtle). 
 



Fisheries considerations 
 

• Offline SWM ponds not considered contributing to CRA fisheries  
 

• Online SWM ponds are considered contributing to CRA fisheries 
 

• Consultation with MNRF on a case by case basis is required – May 
require fish relocation and adhering to in water works windows 

 
• Relocation of fish prior to clean outs / sediment removal  is often 

required by proponents (regions, cities and municipalities) 
 

• Permitting requirements for relocation of fish – If relocation is required a 
Scientific collectors Permit is required from the MNRF - (typically 4 -10 
week turn around from MNRF on permits) 
 



Re-thinking Design – With Ecology in Mind 

• SWM pond naturalize over time inadvertently providing beneficial 
habitat for birds, amphibians, reptiles, fish and mammals 
 

• If these ecological factors require consideration and mitigation prior to 
maintenance, sediment clean outs and retrofit activities can or should 
we incorporate ecological features in SWM pond design? 
 

• This would expedite the naturalization process and provide improved 
habitats associated with SWM ponds while maintain the overall 
original function? 
 

• E.g. turtle basking structures, turtle nesting locations, duck nesting 
boxes or hen houses etc. 
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