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•Urban development within the TRCA (and other CA)           
jurisdiction is currently at or approaching headwaters of 
watersheds. 

•Headwater drainage features are a major part of a 
watershed’s drainage network, and it has been suggested that 
90% of a river’s flow may be derived from catchment
headwaters.  

•Past practices have eliminated or altered HDFs through a 
combination of standard engineering approaches and a lack of 
ecological understanding of their functions in the natural 
heritage system.  This makes HDFs susceptible to agricultural 
and urban development pressure.

•Purpose of the study is to provide a scientific basis for 
evaluating, classifying and managing headwater drainage 
features



Relevant Legislation
Definition of a ‘Watercourse’

• Old definition (Black’s Law Dictionary):  
“Flowing water, though not necessarily continuous, 
within a defined channel with bed or banks and 
usually discharges itself into some other stream or 
body of water”

• New definition (Generic Regulation):  
“An identifiable depression in the ground in 
which a flow of water regularly or continuously 
occurs”

No longer includes “defined bed or bank”



Relevant Legislation

Fish Habitat (Federal Fisheries 
Act)
“spawning grounds and nursery, 
rearing, food supply and migration 
areas on which fish depend directly 
or indirectly in order to carry out 
their life processes”



Headwater drainage 
features (HDFs):

ill-defined, variable flowing, 
zero and first order swales 
and streams that would not 
qualify as a “watercourse”
under the old Black’s Law 
Dictionary definition – direct 
and indirect fish habitat to be 
qualified as per the FFA.



Examples of Headwater Drainage Features



Project Description

Phase 1 (2006-7):  3 Components 
Completed

1. Literature Review with Gap Analysis
2. Research Design
3. Interim Guideline

Phase 2 (2007-2009):
1. Completion of Research
2. Refinements to Guideline





Literature Review

Examined thousands of published and unpublished scientific 
research papers, government documents, and theses from 
Canadian and International studies

Referenced over 200 papers in the literature review

Examined all potential functions that HDFs may have, 
including:

Aquatic - groundwater functions, subsidies of detritus and 
invertebrates, woody material and leaf litter contributions, organic 
debris dams, riparian shading, direct habitat for fish and mussels 

Terrestrial - habitat provision for terrestrial taxa, terrestrial-
aquatic reciprocal relationships

Physical – hydrologic (natural flow regime and flood control), 
sediment control/contribution, water quality



General Findings
•Majority of the headwater 
literature focused on 
permanently-flowing features

•Very few papers discussed 
intermittent or ephemeral 
systems, and most ephemeral 
systems were located in arid or 
semi-arid settings

•Most research was conducted 
in high-gradient forested 
catchments—not low-gradient 
agricultural settings as in 
Southern Ontario

Literature Review Findings



Research Priorities 
Invertebrate/Detritus Drift and Indirect Habitat

• A couple of papers in Alaska 
found that the export of drift 
from fishless streams is 
important in the energy budget 
of downstream trout habitat –
need for regional relevance.

• These papers used a tested 
methodology for collecting 
invertebrate and detritus drift 
data from permanent streams.

• There is no established 
method for non-permanent 
streams, particularly during 
storm events.  

• This year’s work included the 
methodology development for 
conducting research within 
these systems. 



Study Design

• Headwater drainage features 
are being sampled throughout 
the GTA- including Uxbridge, 
Brampton, Oakville, Waterloo

• Transport of invertebrates and 
organic detritus measured to 
test a variety of drift trap designs

• Measurements are made 
immediately after storm events.

• Preliminary work to refine trap 
design

Drift trap and peak flow pipe



Study Collaborations
• 2 year study – next year, continue 

with data collection, more extensive 
survey

• Guided by the Headwater Steering 
Committee, with scientific direction 
provided by Dr. David Barton (U of 
Waterloo)

• Work will be tied into other 
components:
– Parish Geomorphic is collecting 

sediment transport data in some of 
the same catchments

– Les Stanfield will be coordinating 
the collection of hydrological data in 
three watersheds to address some 
of our other research priorities


