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1.0 INTRODUCTION

Fluvial geomorphology is the study of how waterways react and evolve to changes.
The causes that trigger the changes within the creeks can be a result of natural or
anthropogenic activity.

Stable stream systems are dynamic, with erosion, sediment transport and deposition
al |l occurring. These processes cause a
movement may be quite gradual. In natural areas, this stream movement may cause
erosion of stream banks and collapse of vegetation, but the impact of these processes
are not harmful to the environment, and may even be of benefit to the fishery.

In urban areas, the natural movement of streams can become a concern. Stream

movement and erosion may impact urban structures and services within the valley

systems. Also, hydrological changes brought on by land use changes (i.e., greater )

surface runoff, less infiltration and evapotranspiration) have the potential to zyt‘:gfnf;iim
exacerbate stream instability and rate of change. More stormwater runoff associated = gynamic, with
with urban development provides more water and energy to the stream. The stream erosion, sediment

: : , . . ; transport and
balances this energy with the amount of sediment ir erodes and carries. In simple 2270 =7
from, more urban area results in more stormwater runoff, more stream energy, more occurringé

stream erosion, and more stream movement.
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2.0 STUDY AREA AND SCOPE

The Black/Harmony/Farewell Creek watershed is situated entirely within the Regional
Municipality of Durham and covers an area of approximately 108 km? (Figure 1). The
watershed drains southerly towards Lake Ontario from its headwaters which originate
in the south slope till plain of the Oak Ridges Moraine The Black/Harmony/Farewell
Creek watershed is divided into 3 primary subwatersheds: Black Creek, Harmony
Creek and Farewell Creek. The Harmony Creek subwatershed is further divided into 5
subwatersheds: Ritson, Wilson, Grandview, Taunton and Mitchell. This chapter
focuses on the fluvial geomorphology found within the watershed and each
subwatershed. Our assessments are centered in the urban areas of the
subwatersheds, where stream movement can impact urban structures.

-

Ohis chapter
focuses on the
fluvial
geomorphology
found within the
watershed and
each subwatersheat
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Figure 1: Black/Harmony/Farewell Creek watershed.
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An assessmert of the stream stability has been completed through the urban portion
of the Black/Harmony/Farewell Creek watershed specifically where erosion is of
particular concern. Prior studies of the Black/Harmony/Farewell Creek are;

Taunton Community Stormwater Master Plan, Sernas, 2004
Macourtice Stormwater Managment Plan, Sernas, 2003

Harmony Creek Subwatershed Study, Aquafor Beech, 2000
Municipal Servicing Report Courtice North, Sernas 1996

East Macourtice Tributary of Black Creek Master Drainage Plan Sernas1991
Courtice Stormwater Management Study, TSH, 1991

Black Creek Master Drainage Study Sernas, 1991

Harmony Creek Watershed Study, TSH, 1990

Harmony Creek Branch 1 Stormwater Detention Study, TSH, 1983
Courtice Community Centre, Stormwater Drainage & Ercsion
Taunton Corridor Study, Greck & Associates

The most significant study is the Harmony Creek Subwatershed Study, completed by
Aquafor Beechin 2000. This study indicates that the Ritson, Grandview and Mitchell
Branches, upstream of Adelaide are the most unstable. The instability is due to the
sand and gravel soils, typical of the Iroquois Beach area.

In ideal conditions the various reaches of the stream work together to supply,
transport, and deposit sediment in a balanced system. Erosion is therefore a natural
and essential part of stream evolution. This being said, it must also be recognized
that in some situations the movement of streams will be hazardous to the public,
either through damage to services and/or structures or creation of unsafe gro und
conditions. These situations tend to occur more in urban areas where the public has
access to the valleys, and where structures exist within hazardous areas.
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3.0 METHODOLOGY

Assessments of stream stability have been completed for reaches of the creek
throughout the urban portion of the watershed, as shown in Figure 2. Reaches are
sections of creek more than 300m in length with similar form and riparian conditions.
These assessments include the Rapid Stram Assessment technique (Galli, 1996) and
the Rapid Geomorphic Assessment (MOE, 1999). These assessments provide
information on the existing condition of reaches of the stream, and evidence of fluvial
processes that may be occurring through the reach. This in turn provides insight into
best management approaches for dealing with erosion or stream restoration.

oepresentative
reaches are
sections of creek
more than 300m in
length with
constant flow
regimeo

Q/év‘/m;ny Creek subwaie,
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Rapid Geomorphic Assessment (RGA)

The Rapid Geomorphic Assessment is based oninspecting the stream reach and
recording evidence of stream form adjustment. It sorts reaches into categories of
aggradation (deposition of sediment), degradation (erosion of the stream bed),
channel widening, or movement of the meander pattern of the stream (plan form
adjustment).

This assessment provides an oveall value of stability, or Stability Index (SI), that can
be used t o classify t he reach as fiin
0.2<SI1<0. 4, or funstabl eo wher e SI >0. 4
additional insight into the processes acting on the stream when stressed or unstable
conditions exist

Rapid Stream Assessment (RSA)

The second assessment of stream stability is the RSA. This assessment is somewhat

gualitative, although measurements of the bank full stream dimensions, entrenchment ,

and plan form assist with the qualitative portion of the assessment. The RSA provides

an assessment of overall stream health, including instream habitat, water quality, ohe RSA provides
riparian conditions and biological indicators. Each stream feature is assigned a | apassessment of
numeric value and a corresponding health classification: excellent (40-50), good (30- = overal/ stream
39), fair (20-29), poor (0-19). In addition the channel dimensions measured during Zﬁi,’:%;’zgf
the RSA can assist in determining the stream type according to the Rosgen = water qualiy,
Classification System (Rosgen, 1994).  This system uses quantitative field — 7Paran conditions

. .. and biological
measurements to create a consistent descrlptlon of the stream. /ha’/'catars%

While efforts have been made to accurately present the reported findings,
manipulation of support data typically introduces a certain margin of error. As a result,
tabular data may not always add to the expected total due to rounding and the
number of significant digits reported is not intended to imply a certain level of
accuracy.
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4.0 FINDINGS

Figure 2 and Figure 3 delineates the reaches where the field assessments were
completed and displays the resulting Stability Index and Rapid Stream Assessment
Classfications.

The Rapid Geomorphic Assessment found stream reac
Aistabled to fAunstabled. A trend is evident where
stable, the mid watershed reaches show more signs of adjustment, and the

downstream reaches become unstable. This trend may reflect that urban development

is having an accumulative affect, and as the amount of development draining to the

creek increases the stability of the stream decreases. This trend is particularly evident

in the Black/Farewell Creeks ubwat er sheds where the upper three
regi mebo, t-vheet e woohemd dr eaches are fAistabl eod, and t he
is Aunstabl eo.

The Farewell Creek subwatershed also exhibits the best health scores for the Rapid
Stream Assessment, largely due to the deep forested valley and limited disturbance.
This subwatershed also has less urban areas and development activity.

The Harmony Creek subwatershed has an extensive amount of stream erosion

protection works. Some reaches (Reach 14,Reach3) wer e <c¢l assified as fin
due to the absence of indicators of stream adjustment. In fact, these reaches

historically showed stream erosion that resulted in the City of Oshawa engaging their

Watercourse Improvement Program. The hard armouring of the stream beds and

banks have hidden the erosion that once existed.

The results from the Rapid Stream Assessment show that the sites fall into all four of

the RSA classifications. Only ociloetedonthe i s cl assi
Harmony i Taunton Reach, at the downstream end. Ten sites are classified at

AfGoodo, five sites are fAFairodo and only three are
AExcell ento sites are spread throumbhout the water

The Rosgen Stream Classification System identified all of the stream types within the
Black/Harmony/Farewell Creek watershed as type E streams, specifically E3 with
several exceptions of E5 and E6 Type E streams are single threaded, slightly
entrenched, highly sinuous with relatively flat slopes. E3 streams are comprised of
bed material consisting of boulder and cobble, where E5 streams contain sand and E5
contains silt.
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Figure 2: Location of fluvial geomorphic assessmentsand Stability Index in the
Black/Harmony/Farewell Creek watershed.
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Figure 3: Location of fluvial geomorphic assessments and Rapid Stream Assessment Classification in
the Black/Harmony/Farewell Creek watershed
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