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Introduction

This report provides a fluvial geomorphological assessment in support of the Environmental
Implementation Report and Functional Servicing Study (EIR/FSS) for the Humphries Property located at
1200 Old Derry Road, Mississauga, Ontario. The study area consists of a portion of the main branch of
the Credit River, the confluence of Levi Creek and the Credit River, and a number of headwater features.
The geomorphological assessment of these watercourses and headwater features consisted of the
following:

•
•
•
•
•

•

•

Background review of existing documents related to the development lands, including
topography, physiography, and geology maps of the study area
Reach delineation for all watercourses in the study area
Historical assessment of changes in channel adjustment and human modification using historical
aerial photographs
Site reconnaissance, including rapid geomorphological assessments and channel
characterization, for Levi Creek and the Credit River within the property
Headwater drainage feature assessment with Dillion Consulting Limited following the Ontario
Stream Assessment Protocol in support of the Environmental Impact Study (Dillion Consulting
Limited, 2018)
Detailed geomorphological assessment of a historic channel of the Credit River downstream of
the SWM outlets to inform erosion threshold analysis in accordance to CVC (2012) Stormwater
Management Criteria
Hazard delineation and erosion setbacks for all confined and unconfined sections in the study
area

The above activities are in accordance with Fact Sheets l and ll within the CVC (2015) Fluvial Geomorphic
Guidelines.
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Background Review and Desktop Assessment

Channel planform and morphology are largely governed by the flow regime and by the type and
availability of sediment (i.e. surficial geology) within the stream corridor. Physiography, riparian
vegetation, and land use will also influence a watercourse. These factors provide insight to the existing
conditions and perception to the future potential changes as they relate to a proposed activity.
GeoPro Consulting Limited (2018) completed a borehole analysis within the table lands in the property.
The surficial geology on the west side of the Credit River consisted of clayey silt till (GeoPro Consulting
Limited, 2018). The Ontario Geological Survey (OGS, 2010) also illustrates this area as clay to silt
textured till derived from glaciolacustrine deposits. The material on the east side of the Credit River
consists of sandy silt till (GeoPro Consulting Limited, 2018) which is described as coarse-textured
glaciolacustrine deposits by OGS (2010). Both Levi Creek and the Credit River flow through modern
alluvial deposits consisting of clay, silt, sand, and gravel (OGS, 2010).
The current land cover within the study area consists mainly of agricultural land with narrow areas of
natural cover usually following along both main watercourses. Upstream of Old Derry Road, the Credit
River flows through a conservation area which is surrounded by residential subdivisions and Levi Creek
flows through a narrow corridor surrounded by residential subdivisions.
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2.1 Reach Delineation
Reaches are homogeneous segments of channel used in geomorphological investigations. They are
studied semi-independently as each is expected to function in a manner that is at least slightly different
from adjoining reaches. This allows for a meaningful characterization of a watercourse as the aggregate
of reaches, or an understanding of a particular reach, for example, as it relates to a proposed activity.
Reaches are delineated based on changes in the following:
•
•
•
•
•
•
•

Channel planform
Channel gradient
Physiography
Land cover (land use or vegetation)
Flow, due to tributary inputs
Soil type and surficial geology
Certain types of anthropogenic channel modifications

This follows scientifically defensible methodology proposed by Montgomery and Buffington (1997),
Richards et al. (1997) and Brierley and Fryirs (2005).
Within the property, one reach was delineated for the Credit River, CR1, one reach for Levi Creek, LC1,
and a historical channel adjacent to reach CR1. This was due to similarity in valley form, channel
planform, and surficial geology. There were also no significant tributary inputs. Reach mapping is
provided in Appendix A.

2.2 Historical Assessment
An assessment of historical and recent aerial photographs provided insight into the type and extent of
changes that have occurred on the property over time. Aerial photographs were used to document land
use changes in the subject property and adjacent lands and the watercourses’ responses to historical
changes, both natural and anthropogenic (i.e. channel straightening/realignment). Historical changes in
channel form and function can provide an indication of future channel behaviour. Aerial photographs
were reviewed using the City of Mississauga online interactive mapping tool and included imagery from
1944 to 2017, with a focus on years 1944, 1966, 1980, 2000, and 2017. Historical imagery is provided
in Appendix B for reference.
The land use nearby to the Credit River within the subject lands was agricultural with scattered trees
within the riparian buffer for the period assessed, from 1944 to 2017. The farm, farmhouse, and sparse
residential properties at the northeast corner of the property were present throughout the years
examined. Between 1944 and 1966, Highway 401 was built at the southern limit of the reach. After
2000, the surrounding land use beyond the property was developed into residential subdivisions to the
east and commercial properties to the west.
Over the course the years examined, the Credit River retained a similar planform. The most notable
change in planform was at the downstream extent between 1944 to 1980. Slight meander migration
was observed, and a large island was noted at the apex of one meander bend in the 1966 image. The
island was not present after 1966. Due to the lack of reference points and the RMS errors of the historical
aerials, meander migration rate could not be measured.
Levi Creek was observed as a straightened channel within a hedgerow in the 1944 image from Old Derry
Road to the confluence with the Credit River. By 1966, Levi Creek was realigned to cut diagonally across
2

the field towards the hedgerow. This was to accommodate the widening of Old Derry Road. Levi Creek
did not migrate from its straightened channel in the remainder of the aerial images assessed.
Note that the historical channel has not been active through the period of aerial photographs reviewed.
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Field Assessment

3.1 Rapid Assessments
Reach observations and channel measurements were collected on July 9, 2018 by GEO Morphix Ltd.
staff. These field investigations were used to gain insight into the conditions and general characteristics
of the defined reaches within the subject property. A photographic record is included in Appendix C
and field notes are provided in Appendix D for reference.
For each reach, rapid geomorphological assessments were completed that included the following
observations:
•
•
•
•
•

Characterization of stream form, process, and evolution using the Rapid Geomorphological
Assessment (RGA) (MOE, 2003; VANR, 2007)
Assessment of the ecological function of the watercourse using the Rapid Stream Assessment
Technique (RSAT) (Galli, 1996)
Stream classification following a modified Downs (1995)
Instream estimates of bankfull channel dimensions
Bed and bank material composition and structure

The RGA evaluates degradation, aggradation, widening, and planimetric form adjustment at the reach
scale. The RGA method uses these indicators to evaluate the systematic adjustments in streams caused
by natural causes or human activity. Systematic adjustments typically result in changes to the
floodplain, channel condition or valley characteristics. The end result of the RGA is to produce a score,
or stability index, which evaluates the degree to which a stream has departed from the equilibrium
condition. A stream with a score of less than 0.20 is in regime, indicating minimal changes to its shape
or processes over time. A score of 0.21 to 0.40 indicates that a stream is in transition or stressed and
is experiencing major change to process and form outside the natural range of variability. A score of
greater than 0.41 indicates that a stream is in adjustment, likely exhibiting a new stream type and will
continue to adjust to the point of returning to equilibrium, or is moving toward a new equilibrium (MOE,
2003; VANR, 2007).
The RSAT evaluates stream health, based on an inclusion of biological indicators. This technique relies
on a scale ranging from ‘poor’ to ‘excellent’ for observations concerning channel stability, channel
scouring/sediment deposition, physical instream habitat, water quality, and riparian habitat conditions,
to provide a qualitative assessment of stream health. The evaluation produces values that indicates
whether the channel is in poor (score <13), fair (score 13-24), good (score 25-34), or excellent (score
>34) condition (Galli, 1996).
The Downs (1995) model of channel evolution is a method used to evaluate the magnitude and potential
for channel instability. This model uses physical indicators of systematic adjustment including channel,
bank and bar morphology and stability to classify the type of channel evolution. By classifying channels
using this model, the nature of fluvial and hillslope processes that are working to change the system
can be inferred. The channels are classified as varying degrees of stable, depositional, migrating
laterally, enlarging, and experiencing various types of erosion (Downs, 1995).
3

Reach CR1 conveys flows in a southerly direction from Old Derry Road to the 401. The reach consists
of a single meandering channel with a moderate gradient. The channel had a narrow riparian buffer
consisting of grasses and scattered trees. Riffle-pool spacing was greater than 100 m, the reach
consisted of approximately 70% riffles and 30% of pools. Riffle substrate ranged from gravel to boulders.
Pool substrate ranged from sand to cobbles. Average bankfull width and depth were 32.0 m and 1.6 m,
respectively. Bank materials ranged from clay to cobbles. A suspended armour layer was observed along
the banks. Undercut banks up to 0.25 m were measured.
There is an avulsion, or historical channel, that conveys flows parallel to the Credit River to the east.
The feature appears to have been cut off from the Credit River at its upstream extent. Consequently,
flows do not access the historical channel. The channel discharges into the Credit River immediately
upstream of Highway 401, at the southern extent of the subject site. There was no water in the feature
at the time of assessment. However, during spring headwater drainage feature assessments, standing
water was present within the feature. The historical channel is well vegetated with grasses and even
large mature trees were observed in the middle of the feature. Average bankfull width of the feature
was 8.8 m, and average maximum bankfull depth was 0.71 m. This channel has not been active in the
time-span of available aerial photographs.
Through the RGA, Reach CR1 was classified as in transition/stress, with a score of 0.31. The dominant
process was evidence of widening as observed by fallen trees, large organic debris, fracture lines along
the top of banks, and exposed tree roots. The RSAT resulted in a good ranking with a score of 30. The
limited factor being channel stability. Applying the Downs model, this reach was classified as ‘M’ – Lateral
Migration. This was due to the presence of deposition at point bars and erosion at cut banks. However,
this observation was a snapshot in time, and the historical assessment indicated limited migration of
the channel planform.
Reach LC1 conveys flows southward from Old Derry Road to the Credit River. The reach consisted of an
entrenched straightened channel with a moderate gradient. Riparian vegetation was narrow and
consisted of trees and grasses. Riffle-pool spacing was approximately 20 m. Riffle substrate consisted
of gravel and cobble. Pool substrate ranged from sand to some cobbles. Average bankfull width and
depth were 6.5 m and 0.5 m, respectively.
The RGA classified reach LC1 as in transition/stress with a score of 0.29. The dominant process was
evidence of widening as observed by the fallen and leaning trees and fracture lines along the top of
banks. This score is at the lower end of the in transition/stressed classification range, 0.21 – 0.40, and
extensive erosion of the reach is not a concern. The RSAT results in a good ranking with a score of 27
with channel stability being the limiting factor. The Downs model classified this reach as ‘E’ – Enlarging.
However, the historical assessment indicated that limited change occurred within the reach since realignment in 1966.
General reach characteristics for each reach are summarized below in Table 1. Table 2 provides a
summary of the rapid geomorphological assessments
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Table 1: General Channel Characteristics
Reach

CR1

LC1

Average
Bankfull
Width (m)

32.0

6.5

Average
Bankfull
Depth (m)

Substrate

Notes

Riffle

Pool

Gravel,
cobbles,
and
boulders

Sand,
gravel, and
cobbles

Continuous,
established
trees and
grasses

Undercuts up to 0.25 m,
suspended armour
layer, and fracture lines
along top of bank

Gravel and
cobbles

Sand,
gravel, and
some
cobbles

Continuous,
established
trees and
grasses

Moderate entrenchment,
previously straightened,
exposed till, vegetated
island, and fracture lines
along top of bank

1.6

0.5

Riparian
Vegetation

Table 2: Summary of Rapid Geomorphic Assessment results
RGA (MOE, 2003)

RSAT (Galli, 1996)

Score

Condition

Dominant
Systematic
Adjustment

Score

Condition

Limiting
Features

Down’s
Channel
Evolution
Model (1995)

CR1

0.31

In transition/
stress

Widening

30

Good

Channel
Stability

‘M’ –Lateral
Migration

LC1

0.29

In transition/
stress

Widening

27

Good

Channel
stability

‘E’ – Enlarging

Reach

3.2 Headwater Drainage Feature Assessments
Headwater Drainage Feature Assessments (HDFA) were completed within the subject property along
with Dillion Consulting Ltd. HDFAs were completed in accordance with the Ontario Stream Assessment
Protocol (OSAP) (MNRF, 2013) and the Toronto and Region Conservation Authority (TRCA) and Credit
Valley Conservation’s (CVC) Evaluation, Classification, and Management of Headwater Drainage
Features Guidelines (2014). This approach includes three (3) separate site visits to assess the aquatic,
hydrologic, and geomorphic attributes of each reach.
In accordance with OSAP and TRCA/CVC’s Guidelines, the first HDFA site visit was completed on April
11, 2018 during spring freshet conditions; the second site visit was completed on May 31, 2018 following
a period of 48 consecutive hours without rainfall; and the third site visit was completed on August 23,
2018 following a period of 72 consecutive hours without rainfall.
Reporting of the HDFA management recommendations are provided as part of Dillion’s (2018) studies.

3.3 Detailed Assessment
A detailed geomorphic assessment was completed within the downstream section of the historical
channel which conveys flows to the Credit River to inform the erosion threshold. This site was selected
as it is to receive direct discharge originated from site runoff. The following activities were completed in
accordance with the CVC (2012) stormwater management criteria:
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•
•
•
•
•

Longitudinal profile along the channel bed to determine slope
Four representative cross-sectional surveys of the watercourse to determine average channel
dimensions
Detailed instream measurements at each cross-section including bankfull channel geometry,
riparian conditions, bank materials, bank height/angle, and bank root density
Bed material sampling at each cross-section
Monumented geo-referenced photographs taken at each cross-section

The results of the detailed assessments are provided in Table 3, and a summary is included in Appendix
E.

Table 3: Detailed geomorphic assessment results
Historic
Channel

Channel parameter
Measured
Average bankfull channel width (m)

8.80

Average bankfull channel depth (m)

0.71

Channel bed gradient (%)

0.33

D50 (mm)

Soil

D84 (mm)

Soil

Manning’s n roughness coefficient

0.055

Computed
Bankfull discharge (m3/s)

5.65

Average bankfull velocity (m/s)
Unit stream power at bankfull

(W/m2)

Tractive force at bankfull (N/m2)

4

0.91
25.50
27.67

Erosion Threshold

Erosion thresholds are utilized to determine the magnitude of flow required to potentially entrain and
transport channel bed and/or bank materials. The erosion threshold analysis provides a depth, velocity,
and discharge at which sediment of a particular size may potentially be entrained.

4.1 Erosion Threshold Methods
Threshold targets are determined using different methods that are dependent on channel and sediment
characteristics. For example, thresholds for non-cohesive sediments are commonly estimated using
both a shear stress and velocity approach, similar to that of Miller et al. (1977) which is based on the
Shields threshold parameter, θcr. A velocity method could also be applied. For non-cohesive materials,
a method, such as that described by Komar (1987), could be applied, whereby:
𝑉𝑐𝑟 = 57𝐷0.46

[Eq. 1]

where, Vcr is the critical velocity (cm/s), required to entrain a grain size of D (cm). While this method
is applicable for gravel-bed channels, it can be compared to a number of other shear stress methods
(e.g., Fischenich, 2001; van Rijn, 1984) and velocity methods, which often provide similar results.
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In the case of cohesive and/or vegetated bed and bank materials, the shear stress depends on several
factors. Often, a table approach is used to select an empirically-derived threshold value for these
materials, such as those compiled by Julien (1998) or Fischenich (2001).
An erosion threshold is quantified based on the bed and bank materials and local channel geometry, in
the form of a critical discharge. Theoretically, above this discharge, entrainment and transport of
sediment can occur. The velocity, U is calculated at various depths, until the average velocity in the
cross section slightly exceeds the critical velocity of the bed material. The velocity is determined using
a Manning’s approach, where the Manning’s n value is visually estimated through a method described
by Arcement and Schneider (1989) or calculated using Limerinos’s (1970) approach. The velocity is
mathematically represented as:
1

𝑈= 𝑑
𝑛

2⁄ 1⁄
3𝑆 2

[Eq. 2]

where, d is depth of water, S is channel slope, and n is the Manning’s roughness. The discharge is then
calculated using the area of a typical cross section at that depth.

4.2 Erosion Threshold Results
The channel in question, the historical channel of the Credit River, was heavily colonized by vegetation
and had bed and bank substrates consisting of a colloidal clayey silt. Erosion thresholds were therefore
established using the criteria of Fishenich (2001) for the same material, which specifies a critical shear
stress of 12 N/m2 to initiate transport. In this instance, a critical discharge of 1.5 m 3/s corresponded
with the critical shear stress. This did not account for vegetation strength. If accounted for, the erosion
threshold would be significantly higher. Results of the erosion threshold analysis are provided below in
Table 4.

Table 4: Erosion thresholds results
Channel parameter

Historic Channel

Average bankfull channel width (m)

8.80

Average bankfull channel depth (m)

0.71

Bankfull channel gradient (%)

0.33

D50 (mm)

0.002

Manning’s n

0.05

Average bankfull velocity (m/s)

0.91

Bankfull discharge (m3/s)

6.22

Bankfull shear stress (N/m2)

27.67

Erosion thresholds for bed and bank materials
Critical velocity (m/s)
Critical discharge

0.58

(m3/s)

Apparent shear stress

(N/m2)

Water depth at critical discharge (m)

1.5
11.89
0.48

The CVC requires an on-site detention of 5 mm at a minimum, or an extended detention for a 48-hour
period for a 25 mm event (CVC, 2012). We completed a detailed erosion analysis to illustrate that
7

additional mitigation is not required based on the discharge to the historic channel which will convey
flows into the main branch of the Credit River.

4.3 Comparison of Erosion Threshold and the SWM system release rates
Current development plans stipulate that runoff originating from the site will be released into a series
of bioswale LID features. Two of these features, Bioswale #1 and #4, are adjacent to one another,
and will rest within the historical channel of the Credit River for which the erosion threshold was
calculated. Although hydrological modelling is not available for within the channel itself, it is not
necessary given that in the post-development condition this channel will only receive flows originating
from the development. It is therefore appropriate to compare flows entering the historical channel with
the erosion threshold for the receiving watercourse to provide a high-level assessment of potential
erosion.
Proposed peak flow rates entering the historical channel are provided in Table 5. The erosion threshold
calculated for the channel was determined to be 1.5 m3/s. Given that the erosion threshold for the
channel is not exceeded until the peak flows are reached in the 2-year recurrence interval storm, there
is no exacerbated rates of erosion anticipated for the receiving watercourse. The receiving watercourse
is therefore considered capable of receiving discharge from the on-site SWM system while maintaining
a high level of stability. Further, the bioswales residing within the historical channel are proposed to
contain a series of porous barrier check-dams to retain and detain flows, thereby reducing local flow
velocities and providing an added level of erosion protection. The check dams will provide backwater
conditions and reduce velocities within the bioswale feature resulting in the erosion threshold being
highly conservative, as it is based on existing conditions.

Table 5: Simulated 4-hr Chicago Storm Peak Flow Rates into Bioswales #1 and #4
Recurrence Interval Storm Event

Peak Release Rate
(m3/s)

25 mm event

0.909

2-year

1.670

5-year

2.734

10-year

4.133

4.4 Potential Erosion Impacts to the Credit River
At the subject site, from measurements of the bankfull channel width and depth and an estimate of
Manning’s n, the Credit River at the subject site is predicted to have a bankfull discharge of 116.5 m 3/s.
With the understanding that the 2-year recurrence interval event is a reasonable approximation of a
bankfull event, the contributions from the site to the Credit River during bankfull flows is expected to
be 1.67 m3/s at most. The proposed porous barrier check-dams within the bioswales will retain and
detain a portion of these flows, thereby enhancing infiltration and reducing the ultimate discharge
volumes entering the Credit River. Consequently, the flow contributions during a bankfull event
conservatively represent no more than 1.4% of the total flows within the Credit River channel.
The size, low gradient, and vegetative nature of the historical channel which will receive flows from the
site will allow for substantial infiltration and flow attenuation, as observed through observations of
standing water within the avulsion during Spring headwater assessments. Further, infiltration is
expected to be enhanced in post-development conditions due to the porous barrier check dams proposed
8

along the channel bed to provided flow retention and detention. This attenuation and increased
infiltration will provide an additional factor of safety in considering the potential erosion impacts within
the Credit River. Thus, we expect the use of bioswale LID features in the SWM plan to be sufficient in
mitigating any potential exacerbated erosion within the Credit River as a consequence of development
of the 1200 Old Derry Road Property.
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Erosion Hazards Assessment

Most watercourses in southern Ontario have a natural tendency to develop and maintain a meandering
planform, provided there are no spatial constraints. A meander belt width assessment estimates the
lateral extent that a sinuous channel has historically occupied and will likely occupy in the future. This
assessment is therefore useful for determining the potential hazard to adjacent lands.
When defining the meander belt width for a creek system, unconfined and confined systems are
assessed differently (TRCA, 2004). Unconfined systems are those with poorly-defined valleys or those
with valley walls positioned where a sinuous channel would not realistically contact. Confined systems
are those where a watercourse is contained within a defined valley, where meander bend development
may be constrained by valley walls.
In unconfined systems, the meander belt width can be graphically defined using orthorectified aerial
imagery by determining the channel centreline and the channel’s central tendency (i.e. meander belt
axis). In cases where the channel location cannot be determined in the imagery – due to tree cover or
poor photograph resolution, for example – a modelling approach is employed. More specifically,
empirical models by Williams (1986). These models are scientifically-defensible and have been verified
in past projects as suitable for use in southern Ontario.
Confined systems are those where the watercourse is contained within a defined valley, where a valley
wall contact is possible. Confined systems consider both channel erosion and slope stability. As such,
delineating the hazard requires a toe erosion allowance or setback and determination of a stable top of
slope. Confined systems require a toe erosion allowance to account for the 100-year erosion for areas
where the watercourse is within 15 m of the valley wall. A stable top of slope is then determined from
a geotechnical assessment.
In accordance to the CVC (2015) Fluvial Geomorphic Guidelines, field reconnaissance determined Levi
Creek to be in an unconfined system and the Credit River to be in a partially confined system. Therefore,
an unconfined approach to determine the meander belt width for Levi Creek and a combination of an
unconfined and confined approach to determine the potential erosion hazard of the Credit River.

5.1 Levi Creek
Levi Creek is an unconfined system and a review of historical aerial imagery revealed that the channel
was straightened. A reference reach was used just upstream of Old Derry Road. A modified empirical
model by Williams (1986) that includes the addition of bankfull channel width was therefore used, as it
has been demonstrated on past studies to be a good alternative:
Bw = 4.3Wb1.12 + Wb

[Eq. 3]

where Bw is meander belt width (m) and Wb is bankfull channel width (m). Eq. 3 produces a meander
belt width of 41.7 m. Typically, a 20% factor of safety is applied to the computed value for a total of
50.0 m. The meander belt width is graphically presented in Appendix A. The limits of the meander
belt were also offset by 30 m to define the regulated redside dace habitat as per section 29.1 of Ontario
9

Regulation 242/08 under the Endangered Species Act (2007). The 30 m outside of the meander belt
width is only considered habitat when vegetated.

5.2 Credit River
The Credit River within the property is mainly unconfined except for a small portion of the reach near
the upstream extent. The meander belt width was determined using orthorectified aerial imagery by
delineating the channel’s central tendency. For this project, the channel’s central tendency considered
the historic channel east of the main reach. The largest meander amplitude was determined by drawing
parallel lines tangentially to the outside bends of the most laterally extreme meanders within the reach.
The largest meander amplitude was found on the most recent aerial image, 2017, at 296 m. A 10%
erosion setback was applied to define the meander belt width at 326 m.
The meander belt width was delineated except for the east bank near the upstream section where the
meander belt width intersects the most recent proposed top of bank as illustrated in Appendix A. An
erosion setback and a stable top of slope was determined by GeoPro Consulting Limited (2018). An
erosion allowance of 8.0 m is used to establish the long-term top of slope in this section.
GeoPro (2018) completed their assessment along the length of east slope within the extent of the
property, up and downstream of the confined section. An erosion allowance of 4.0 m is used to establish
the long-term top of slope where the river is further than 15 m from the toe of slope.
Due to the size and nature of the Credit River, it is not considered Redside Dace habitat and does not
require a setback for Redside dace habitat.

6

Summary and Conclusions

A fluvial geomorphological assessment at the Humphries property at 1200 Old Derry Road in
Mississauga, Ontario was completed in support of the EIR/FSS. Within the property are a portion of the
main branch of the Credit River and the downstream extent of Levi Creek at its confluence with the
Credit River. The fluvial geomorphological assessment included a review of the recent and historical
aerial photographs, watercourse reach delineation, rapid geomorphic assessments of the main
watercourses, headwater drainage feature assessments along with Dillion Consulting Limited, a detailed
geomorphological assessment of the historic channel in support of the SWM plan to inform the erosion
thresholds, and hazard delineation of Levi Creek and the Credit River. All assessments were completed
in accordance with Fact Sheets l and ll within the CVC (2015) Fluvial Geomorphic Guidelines.
One reach was delineated within Levi Creek downstream of Old Derry Road and up to the confluence of
the Credit River. Levi Creek was historically straightened and flows through an unconfined valley. The
meander belt width was calculated using a modified Williams approach with a 20% factor of safety. This
approach results in a meander belt width of 50 m. An additional 30 m buffer of vegetated lands outside
of the meander belt width are considered Redside dace habitat under the Endanger Species Act (2007).
One reach was delineated along the Credit River stretching from Old Derry Road to the crossing at
highway 401. Credit River has obtained a similar planform throughout the available historical imagery.
As well, an abandoned historical channel was observed east of the main branch. Any activity of this
feature occurred prior to the beginning of the available historical aerial record. The meander belt width
was calculated based on the largest meander amplitude measured from the most recent aerial imagery.
This approached results in a meander belt width of 326 m, which includes a 10% erosion setback. This
portion of the Credit River is not considered Redside dace habitat and an additional buffer is not included.
10

One section of the meander belt width intersects with the top of bank, and a geotechnical assessment
was completed to determine the stable top of slope for this section of the reach.
Flows from the site will outlet into the historical channel adjacent to the Credit River, which will serve
as a bioswale LID feature. The historical channel is large and fully vegetated and will allow for infiltration,
which will be enhanced by the addition of porous barrier check-dams along the channel bed. Given the
additional measures proposed within the feature (i.e., check dams), the erosion threshold is considered
highly conservative, and we therefore have no concerns regarding erosion. A detailed assessment for
this location was used to inform the erosion threshold analysis. Erosion thresholds were established
using the criteria of Fishenich (2001) for colloidal clayey silt, which specifies a discharge of 1.5 m3/s to
initiate transport.
We trust this report meets your requirements.
undersigned.

Should you have any questions please contact the

Respectfully submitted,

Paul Villard Ph.D., P.Geo., CAN-CISEC
Director, Principal Geomorphologist

John Tweedie, M.Sc.
Environmental Scientist
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Appendix A
Meander Belt Width and Redside Dace Habitat
Delineation
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Appendix B
Historical Aerial Photographs

Location: 1200 Old Derry Road, Mississauga, Ontario
Year: 1944
Scale: N/A
Source: Interactive Online Mapping Service, City of Mississauga

Project # PN18019

i

Location: 1200 Old Derry Road, Mississauga, Ontario
Year: 1966
Scale: N/A
Source: Interactive Online Mapping Service, City of Mississauga

Project # PN18019

ii

Location: 1200 Old Derry Road, Mississauga, Ontario
Year: 1980
Scale: N/A
Source: Interactive Online Mapping Service, City of Mississauga

Project # PN18019

iii

Location: 1200 Old Derry Road, Mississauga, Ontario
Year: 2000
Scale: N/A
Source: Interactive Online Mapping Service, City of Mississauga

Project # PN18019

iv

Location: 1200 Old Derry Road, Mississauga, Ontario
Year: 2017
Scale: N/A
Source: Interactive Online Mapping Service, City of Mississauga

Project # PN18019
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Appendix C
Photographic Record

Photo
1
Reach
CR1

Photograph taken facing downstream towards the highway 401 crossing at the
downstream extent of the property.

Photo
2
Reach
CR1

Photograph taking facing upstream towards the apex of a meander bend near the
downstream extent. Note erosion along the cutbank (left side of photo).

Project #: PN18019

i

Photo
3
Reach
CR1

Medial bars were observed within the reach indicating aggradation along the channel bed.

Photo
4
Reach
CR1

Suspended armour layers were noted along the banks in sections of the reach indicating
the presence of the former bed of the Credit River.

Project #: PN18019

ii

Photo
5
Reach
CR1

Ad hoc armourstone was observed along the outbank at the upstream portion of the reach
where the reach was determined as confined.

Photo
6
Reach
CR1

Photograph taken facing upstream towards Old Derry Road at the upstream extent of the
property.

Project #: PN18019

iii

Photo
7
Reach
LC1

Photograph taken of the confluence of Levi Creek into the Credit River. Woody debris and
fallen trees were present at the confluence and the downstream extent of Levi Creek.

Photo
8
Reach
LC1

Photograph taken facing downstream at the downstream extent. The reach was previously
straightened, and erosion was noted on both sides of the bank.

Project #: PN18019

iv

Photo
9
Reach
LC1

Slumping and fracture lines at the top of banks were common throughout the reach.

Photo
10
Reach
LC1

Photograph taken facing downstream from the crossing at Old Derry Road. Reach had
been previously straightened and had a narrow riparian zone.

Project #: PN18019
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Appendix D
Field Observations

Appendix E
Detailed Assessment Summary

Detailed Geomorphological Assessment Summary
Historical Channel
PN18019
Hanlon Glen Homes
1200 Old Derry Road, Mississauga

Project Number:
Client:
Location:

September 11, 2018
107.9
4

Date:
Length Surveyed (m):
# of Cross-Sections:

Reach Characteristics
Drainage Area:

Not measured

Dominant Riparian Vegetation Type:

Trees

Geology/Soils:

Modern alluvial desposits

Extent of Riparian Cover:

Continuous

Surrounding Land Use:

Agricultural

Width of Riparian Cover:

1-4 channel widths

Valley Type:

Unconfined

Age Class of Riparian Vegetation:

Established (5-30 yrs)

Dominant Instream Vegetation Type:

Rooted emergent

Extent of Encroachment into Channel:

Moderate

Portion of Reach with Vegetation:

90%

Density of Woody Debris:

Low

Hydrology
Measured Discharge (m3/s):

N/A: dry conditions
3

Modelled 2-year Discharge (m /s):

Not modelled

Modelled 2-year Velocity (m/s):

Not modelled

Profile Characteristics

Calculated Bankfull Discharge (m3/s):

6.22

Calculated Bankfull Velocity (m/s):

1.00

Planform Characteristics
0.40
0.33

Sinuosity:
Meander Belt Width (m):

Not measured

Riffle Gradient (%):

N/A: no riffles

Radius of Curvature (m):

Not measured

Riffle Length (m):

N/A: no riffles

Bankfull Gradient (%):
Channel Bed Gradient (%):

N/A: no riffle-pool

Riffle-Pool Spacing (m):

1.02

Meander Amplitude (m):

Not measured

Meander wavelength (m):

Not measured

Longitudinal Profile

Elevation (m)

0

20

0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8

Distance (m)
60

40

80

100

120

Bankfull Level
Channel Bed

Bank Characteristics
Minimum
Bank Height (m):
Bank Angle (deg):
Root Depth (m):
Root Density (%):
Bank Undercut (m):

GEO Morphix Ltd.

0.9

Maximum
2.00

Average

Minimum

Maximum

Average

1.34

45

60

53

0.10

0.20

0.15

30

50

40

Torvane Value (kg/cm2):

Not measured
3

Penetrometer Value (kg/cm ):
Bank Material (range):

Not measured
clay and silt

No undercuts
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Cross-Sectional Characteristics
Minimum

Maximum

Average

Bankfull Width (m):

7.80

9.90

8.80

Average Bankfull Depth (m):

0.62

0.84

0.71

12

14

13

Bankfull Width/Depth (m/m):
Wetted Width (m):

Channel Dry

Average Water Depth (m):
Wetted Width/Depth (m/m):
Entrenchment (m):

Not measured

Entrenchment Ratio (m/m):

Not measured

Maximum Water Depth (m):
0.050

Manning's n :

Photograph at cross section 3 (left bank)

Representative Cross-Section 3
Distance (m)

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

0.0
Bankfull Elevation

Bankfull Level
Surface Water Elevation

Elevation (m)

0.5
Channel Bed Elevation

1.0

1.5

2.0

Substrate Characteristics
Subpavement:

Soil

<

2.0

Particle shape:

N/A: fine grained

<

2.0

Embeddedness (%):

N/A: fine grained

<

2.0

Particle range (riffle):

N/A: no riffles, clay and silt

Particle Range (pool):

N/A: no pools, clay and silt

Particle Size (mm)
D10 :
D50 :
D84 :

Cumulative Particle Size Distribution
100
90
80
Percent finer

70
60
50
40
30
20
10
0
1

10

100

1000

Grain size (mm)

GEO Morphix Ltd.
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Channel Thresholds
Tractive Force at Bankfull (N/m2):

Flow Competency (m/s):

27.67
2

for D50:

0.27

Tractive Force at 2-year flow (N/m ):

for D84:

0.27

Critical Shear Stress (D50) (N/m ):

2

Unit Stream Power at Bankfull (W/m ):

2

Not modelled
1.46

27.72

General Field Observations
Channel Description
The survey was completed within the historical channel of the Credit river. The feature has no riffle-pool
development and bankfull indicators were poorly defined. The feature was dry at the time of assessment.
The riparian vegetation was narrow and consisited mainly of trees. Grasses were commonly observed along
the bed of the feature. The bed and bank materials consisted mainly of clay-silty soil. A few trees were also
present along the bed of the feature. The average feature width and depth was 8.80 m and 0.71 m,
respectively. No bank erosion was observed.

Cross Section 2 - Facing Upstream

Insert Photograph

GEO Morphix Ltd.
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