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The Credit River Watershed



Valleylands of the Credit River Watershed Natural Heritage 
System (NHS)



Where roads cross watercourses, they have the 
potential to create barriers to fish and wildlife passage 

and threaten the connectivity of the landscape



Road Ecology

Road ecology is an 

emerging field that 

focuses on the 

interactions between 

roads and the natural 

environment



Background of Road Ecology at CVC

• Region of Peel requested that CVC develop guidance, and identify 

and prioritize road ecology concerns in the Region, to allow for their 

consideration in the long-term planning process and budget

• In response, CVC has undertaken the following:

– Site-level tool for implementation: CVC Fish and Wildlife 

Crossing Guidelines

– Landscape-level tool for strategic planning: Characterization 

of existing fish and wildlife passage at bridges and culverts



Project Overview

• Collect information to assess fish and wildlife passage and 

identify locations where connectivity can be improved

• Inventoried publicly accessible bridges and culverts within 

the Credit River watershed

– Phase 1: collect data on existing conditions and 

characterize passage opportunities

– Phase 2: identify key locations to improve passage



Goals

To enhance connectivity through the watershed’s valleys for both fish and 
wildlife

To aid our own work as well as work with our partners to implement road 
ecology best practices at strategic locations within the Credit River 

watershed  

To identify key locations to target road impact mitigation and restoration 
activities at the landscape scale



Data Collection

Inventories were completed from 
2014-2017.  Parameters measured at 
each crossing include:

• Location

• Road attributes

• Structure attributes and 
dimensions

• Stream flow and permanency 
information

• Evidence of fish and/or wildlife 
passage

> 1100 crossings inventoried!



Characterization of Crossing Passability

• Used our data to characterize the potential for both fish and wildlife 

passage at each crossing

• Methodologies were based on the best available information in the 

literature

– CLOCA methodology used as starting point for Wildlife Passage 

Characterization



Wildlife Passage Characterization



Attributes used:

• Openness ratio 
(OR)

• Height

• Presence of dry 
passage

• No major damage 

or obstruction

• Clear line-of-sight 



Passable for All Wildlife

Likely passable for all 

wildlife species in the 

watershed

Criteria:

• Opening height ≥ 3m

• OR ≥ 0.6m

• Dry passage present

• No major 

damage/obstruction 

• Clear line-of-sight



Passable for Small to Mid-sized Wildlife

Likely passable for amphibians, 

reptiles, and small to medium 

sized mammals (e.g. raccoons, 

foxes)

Criteria:

• Opening height ≥ 1m

• OR ≥ 0.25m

• Dry passage present

• No major damage/obstruction 

• Clear line-of-sight



Passable for Amphibians, Reptiles and Small 
Mammals

Likely passable for amphibians, 

reptiles, and small mammals 

(e.g. mice, voles, squirrels)

Criteria:

• Opening height ≥ 0.5m

• OR ≥ 0.1m

• Dry passage present

• No major damage/obstruction 

• Clear line-of-sight



Passable for Amphibians and Reptiles

Criteria:

• Opening height ≥ 0.5m

• OR ≥ 0.1m

• No major 

damage/obstruction 

• Jump/perch height < 10cm

• Clear line-of-sight

• Dry passage not required



Passable for Small Mammals

Criteria:

• Opening height ≥ 0.3m

• OR ≥ 0.05m

• Dry passage present

• No major damage/obstruction 



Not Suitable for Wildlife Passage

Likely not passable for 

any wildlife groups

Criteria:

• Does not meet the criteria 

of the other categories



Wildlife Passage Characterization: Credit River Watershed



Wildlife Passage Characterization: 403 and Winston Churchill



Fish Passage Characterization



Attributes used:

• Perch/jump height

• Substrate

• Slope and length

• Major damage or 

obstruction

• Constriction of 

stream flow



Passable for All Fish

Likely passable for all species 

and life stages

Criteria:

• Structure not perched

• Substrate or baffles present

• No major damage/obstruction 

• If structure is a culvert:

– Slope flat

– Does not constrict stream 
flow



Passable for Most Fish 

Likely passable for most species 

and life stages, and a barrier to 

some non-jumping fish and/or 

some weak swimmers

Criteria:

• Jump height ≤ 5cm

• Substrate or baffles present

• No major damage/obstruction 

• If structure is a culvert:

– Slope flat OR slope gradual 
and length < 15m

– Does not constrict stream flow



Passable for Some Fish 

Likely passable for some species 

and life stages, and a barrier to 

non-jumping fish and/or some 

weak-moderate swimmers

Criteria:

• Jump height ≤ 15cm

• If structure is a culvert:

– Slope flat; or

– Slope gradual, length < 30m 

and substrate/baffles present



Passable for Strong Jumpers and Swimmers

Likely passable for 

adult salmonids, but a 

barrier to all other fish

Criteria:

• Jump height ≤ 60cm

• Substrate or baffles 

present if structure is a 

long culvert (> 30m) 

with a gradual or steep 

slope



Not Suitable for Fish Passage

Likely not passable for any 

fish

Criteria:

• Does not meet the criteria of 

the other categories



Fish Passage Characterization: Credit River Watershed



Fish Passage Characterization: 403 and Winston Churchill



Next Steps: Identifying Priorities

• Determine species expected to require 

passage at each crossing location

– Fish: fish community mapping

– Wildlife: landscape context and 

habitat 

• Consider road mortality risk for wildlife 

(based on traffic volume)

• Combine this information with our 

characterizations to identify crossings 

that are locations of concern for species 

movement at a landscape scale



Applications and Benefits

High-level tool characterizing existing fish and wildlife passage opportunities and 
habitat connectivity at bridges and culverts

Integration with long-
term transportation 

planning

Baseline data for early 
stages of the 

Environmental 
Assessment process

Coordinate planning 
and resources for 

restoration efforts with 
partners 

Strategically improve habitat connectivity in the Natural Heritage System

Optimize limited resources

Reduce risks to human health and safety caused by wildlife-vehicle interactions



Integration of CVC Road Crossing Resources

Inform 

prioritization 

of crossings

Existing fish and wildlife 
passage opportunities  

CVC Fish and Wildlife 
Crossing Guidelines

Baseline data  

can feed into 

EA process

• Resource for strategic 
planning at the landscape 
scale

• Assessment of current 
conditions

• Resource for implementation

• Guidance on mitigating impacts 
to wildlife

• Site-level assessment in EA 
process



questions?



inspired by nature


