
Clogged Arteries: Headwater Drainage Features



Circulation



Parts of the System(s)

Circulatory System

• Heart

• Veins in hands

• Arteries and capillaries 

The Watershed

• Lakes

• Rivers

• Streams

• Wetlands

• Headwater (features)



The Heart-Lake Muskoka-Georgian Bay



Where does it begin-the 

Headwaters 
• Wetlands

• Seeps and springs

• Swales

• Ephemeral and Intermittent Streams

• Ditches

• Tile Drains

A famous quote “headwaters 
are more complicated than 
arteries” ….they “get no 
respect”…Les Stanfield



Agricultural Drains

What does a headwater drainage 
feature look like?

Novar Spring Wetland Torrance Barrens
Urban open swale

Ephemeral or Intermittent Tributary



Importance in the Watershed

• Headwaters are where it all begins, the water, 
the nutrients, the microbes etc.

• Wetlands and headwater streams are key 
components of our watershed

• They are the beginning and act as buffers and 
filters for the streams and rivers, where 
pollution can enter or be removed…wetlands, 
streambeds etc. 



Evolution of a River
Headwaters





Assessment of HDFs in Other Jurisdictions



TRCA, CVC Assessment Method classifies  

HDFs based on four features:
1. Hydrology

2. Riparian

3. Fish and Fish Habitat

4. Terrestrial

Each Feature Evaluated as having:
- Important Function

- Valued Function

- Contributing Function

- Limited Function

Based on the assessment, 

Management Options Provided



Headwater Drainage Features (HDFs)





Ontario Stream Assessment Protocol –
Not a requirement in any jurisdiction, but can be applied across Ontario



Watershed Dynamics

• A multitude of variables affect the formation and 
maintenance of a watershed, including: climate, 
hydrology, geology, soil types, topography, land use, 
forest cover, wetlands etc.

• Climate (change): droughts (more snow, less rain), 
temperature extremes, flooding-increased intensity 
and frequency of precipitation events, changes in 
water supply due to seasonal changes, water quality 
changes (warmer air temperatures, reduced stream 
flows, reduced dilution potential, increased water 
temperatures-E.coli, unionized ammonia)



- IN THE NEWS

Muskoka 411 “State of 
Emergency Declared in 
Bracebridge”

Muskoka 411 “Road Closures and 
Repairs Due to Flooding in 
Huntsville”

Muskoka 411 “Lake of Bays Advises 
Residents that High Water Levels Will 
Continue

Muskoka 411 “Bracebridge Mayor 
Smith Details Town Efforts As 
Flooding Continues”



When the system clogs



Northeast of Haliburton

Lake of Bays near Baysville

Lake of Bays near Baysville

East End of Lake of Bays 

East End of Lake of Bays 

East End of Lake of Bays 



Town of Bracebridge Town of Bracebridge

Rebecca Lake, TLOBRebecca Lake, TLOB



Town of Huntsville

Near Town of Caledon

North Markham

North Markham

North Markham – contributing 

habitat for fish

North Guelph



Lake of Bays Bloomington



Muskoka Lake

Source OGA 2017



Muskoka Lake

Source OGA 2017

Subwatersheds



Protecting Headwaters

• Education – what are they and why are they important? 
Actions: headwater indicators in watershed report 
card, stewardship initiatives

• Protection – currently DFO protects seasonal fish habitat. 
Policy protects wetlands, buffers, EP zones, etc.
Action: improve policy and implementation, identify 
and preserve significant headwater areas, natural 
heritage system

• Implementation - Low Impact Development, Maintain 
Open Channels, SWM wetlands, bioswales, daylighting, 
restoration 



A Closer Look - What is Natural 
Heritage System 

• What is the Natural Heritage System… not yet 
developed in Muskoka.

• Why is it important? Protect the land to 
protect the water!

• What are our goals? …the District and 
Watershed Council?

• How do we get there?...some thoughts



Source OGA 2017



Natural Heritage System

QUESTION - How much needs protecting?

Approach

• Core Areas- select using consistent criteria – (i.e. 
high ecological integrity, effective size to protect 
headwaters, may be already protected etc.)

• Linkages – select areas that connect the core 
areas for example wetlands, riparian areas, river 
valleys, forests (consider  barriers like roads, 
length, width, connectivity)



Source OGA 2017



Brandy Lake
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