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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 all 
occurring. These processes cause a stream to “migrate”, although the rate of 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 exacerbate stream instability and rate 
of change. More stormwater runoff associated with urban development provides more water 
and energy to the stream. The stream balances this energy with the amount of sediment it 
erodes and carries. In simple form, more urban area results in more stormwater runoff, more 
stream energy, more stream erosion, and more stream movement.   
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2.0 STUDY AREA AND SCOPE 
 
The Bowmanville/Soper Creek watershed is situated entirely within the Regional Municipality of 
Durham and covers an area of approximately 170 km2 (Figure 1).  The watershed drains 
southerly towards Lake Ontario from its headwaters in the Oak Ridges Moraine. The 
Bowmanville/Soper Creek watershed consists of 2 primary subwatersheds: Bowmanville Creek 
and Soper Creek, whose tributaries join together prior to outletting to Lake Ontario.    
 
Bowmanville Creek is comprised of the following 5 subwatersheds: Hampton, Haydon, Tyrone, 
Bowmanville Main, and Bowmanville Marsh.  Soper Creek is further divided into the following 4 
subwatersheds: Mackie, Soper North, Soper Main, and Soper East. 
 
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.  
 
An assessment of the stream stability has been completed throughout the urban and rural 
portions of the Bowmanville/Soper Creek watershed specifically where erosion is of particular 
concern. Prior studies of the Bowmanville/Soper Creek are;   
 

 Bowmanville Creek Restoration Project (Aquafor Beech Ltd, 2004) 
 North West Bowmanville Master Drainage Study (Sernas, 1989) 

 North Bowmanville Stormwater Management Project (Sernas 1991) 
 North West Bowmanville Master Drainage Study, Update for Jackman Creek Tributary 

(Sernas, 1996) 
 Brookhill Subwatershed Study (Aquafor Beech, 1995) 
 North Glen Community Master Drainage Plan 

 North East Bowmanville Stormwater Management Report (Sernas 1991) 
 Master Drainage Plan for West Branch of Soper Creek, Marshall Macklin & Monaghan 

1991 
 
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 ground 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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Figure 1: Bowmanville/Soper Creek watershed. 
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3.0 METHODOLOGY 
 
Assessments of stream stability have been completed for reaches of the creek throughout the 
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 Stream 
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. 
 
Rapid Geomorphic Assessment (RGA) 
The Rapid Geomorphic Assessment is based on inspecting 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 overall value of stability, or Stability Index (SI), that can be used 
to classify the reach as “in regime” where SI<0.2, “stressed” where 0.2<SI<0.4, or “unstable” 
where SI>0.4.  Furthermore, this assessment provides additional insight into the processes 
acting on the stream when stressed or unstable conditions exist.  It should be noted that the 
results from the stability index are not representative of biological health. For example, exposed 
tree roots indicate channel widening according the RGA; however, these features and 
associated undercut banks may provide ideal fish habitat.  Similarly, a heavily armoured section 
of stream may not show evidence of erosion and be classified as “in regime” in the RGA but 
may not be considered ideal fish habitat. 
 
Rapid Stream Assessment (RSA) 
The second assessment of stream stability is the RSA.  This assessment is somewhat 
qualitative, 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, riparian 
conditions and biological indicators.  Each stream feature is assigned a numeric value and a 
corresponding health classification: excellent (40-50), good (30-39), fair (20-29), poor (0-19).  
It should be noted that the biological indicators identified in the RSA do not distinguish between 
tolerant and intolerant fish or invertebtrate species and thus, RSA health classifications may not 
be characteristic of the health of the biological community.  In addition the channel dimensions 
measured during the RSA can assist in determining the stream type according to the Rosgen 
Classification System (Rosgen, 1994).  This system uses quantitative field measurements to 
create a consistent description of the stream.   
 
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 
  

4.1 Bowmanville/Soper Creek Watershed 
 
Figure 2 and Figure 3 delineates the reaches where the field assessments were completed and 
displays the resulting Stability Index and Rapid Stream Assessment Classifications. 
 
The Rapid Geomorphic Assessment found stream reaches ranging from “in regime” to “stable” 
to “unstable”. No trends are evident, as each reach and subwatershed has unique features, 
independent of drainage area or catchment development, that affect the outcome of the 
assessment.   
 
Both the Bowmanville and Soper Creek subwatersheds have a history of industrial influence.  
Sawmills, grist mills and hydroelectric dams have all been present throughout the system, 
though very few remain today.  Some prominent historical structures include the Hampton Mill, 
Vanstone Mill, and Veyance Technologies (Goodyear) Dam within Bowmanville Creek and the 
Lambs Road School Dam (Training School Dam), and Soper Dam, within Soper Creek.  The 
construction, operation and eventual decommissioning of these structures have changed the 
natural processes of the creek system over time. 
 
The results from the Rapid Stream Assessment show that the sites fall into three of the RSA 
classifications, no sites are classified as “Poor”.  Eight sites are classified as “Good”, five sites 
are “Fair” and only one is “Excellent”.  The “Excellent” site is located in Long Sault CA and is a 
small headwater stream, the “Good” and “Fair” sites are spread throughout the watershed, with 
no obvious patterns. 
 
The Rosgen Stream Classification System identified all of the stream types within the 
Bowmanville/Soper Creek watershed as type E streams, except for two which are identified as 
type C.  Type E streams are single threaded, slightly entrenched, highly sinuous with relatively 
flat slopes.   
 
An inventory of the hard treatments and creek works was obtained from the Municipality of 
Clarington.  CLOCA staff has reviewed past permits and inspected aerial photos within 
Clarington to complete the inventory for the Bowmanville/Soper Creek watershed.  The location 
of the hard treatments and other creek works identified are shown in Figure 4.   
 
A review of Figure 4 indicates that extensive creek works have been completed within the 
Bowmanville Main, Soper Main and Bowmanville Marsh subwatersheds.  The remainder of the 
subwatersheds do not contain any recorded hard treatments.  It is interesting to note that all of 
the hard treatments/creek works were completed within the urban boundaries.  Erosion is a 
natural and essential process within creeks.  It only becomes a problem when it threatens 
infrastructure or when the natural sedimentation and erosion process is rapidly accelerated by 
human causes, thereby threatening fisheries habitat and spawning grounds.  The works within 
Bowmanville Main were completed to preserve existing infrastructure, an important area to note 
is the segment of creek located near Longworth Avenue, as the valley turns sharply beneath the 
road.  This section of creek contains long sections of crib wall.  Within the Soper Main 
subwatershed small treatments are scattered along the creek.  Works with the Bowmanville 
Marsh are related to marine activity as significant boat traffic utilizes this portion of the creek.      
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Figure 2: Location of fluvial geomorphic assessments and Stability Index in the Bowmanville/Soper Creek 
watershed. 
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Figure 3: Location of fluvial geomorphic assessments and Rapid Stream Assessment Classification in the 
Bowmanville/Soper Creek watershed 
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Figure 4: Location of completed streambank hard treatment and creek works sites 
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4.2 Subwatershed Findings 
 

4.2.1 Bowmanville Creek Subwatershed 
 
4.2.1.1 Hampton Subwatershed 

 
Table 1 and Table 2 detail the results of the classification and the score of the Rapid 

Geomorphic Assessment and the Rapid Stream Assessment technique respectively for the 
subwatershed.  Figure 5 identifies the reach where the field assessments were completed. 
 
Table 1: Rapid Geomorphic Assessment of the Hampton subwatershed. 

Reach Evidence of Adjustment Due to SI Classification 

Aggradation Degradation Widening Plan Form 

1 0.43 0.33 0.43 0.14 0.33 Stressed 

 
Table 2: Rapid Stream Assessment of the Hampton subwatershed. 

Reach Channel 
Stability 

Scour/ 
Deposition 

Instream 
Habitat 

Water 
Quality 

Riparian 
Conditions 

Biological 
Indicators 

Score 

1 4 4 3 4 6 4 25 (fair) 

 
Several of the key parameters recorded during the Rapid Stream Assessment for this 
subwatershed are included in Table 3.   
 
Table 3: Rapid Stream Assessment Key Parameters and Rosgen Stream Type of the Hampton 

subwatershed 
Reach Slope (%) Sinuosity Entrenchment Bankfull Width Bankfull Depth Stream 

Type 

1 0.22 1.02 30 5 1.6 E5 
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Figure 5: Location of fluvial geomorphic assessments in the Hampton subwatershed 
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Reach 1; Hampton Subwatershed, Hampton CA, north of Mill Street 
This reach is contained within the Hampton Conservation Area, just upstream of Mill Street, 
formerly the location of the Hampton Mill.  A thick riparian zone flanks this reach, providing 
constant shade over the creek.  The reach is straight and uniform with very little variability in 
flow or structure, no pool/riffle structure is observed over the entire reach length.  Large 
organic debris and fallen trees stretch across the channel in multiple locations and exposed 
roots are evident along the total length of the reach; this indicates that the reach is 
experiencing degradation.  In addition, other indicators of change are observed throughout the 
reach, which demonstrates that the reach is “stressed”.  The general health of this reach is 
“fair”.  The RSA indicates that this reach is an E5 stream, although the sinuosity is lower than a 
typical E5 stream and the entrenchment is much higher.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 
 
 
 
 
 
 
 
 

 
 
 
 

  

Reach 1, Hampton Subwatershed  Hampton CA 

Reach 1, Hampton Subwatershed 

Reach 1, Hampton Subwatershed 
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4.1.2.2 Haydon Subwatershed 
 
Table 4 and Table 5 detail the results of the classification and the score of the Rapid 

Geomorphic Assessment and the Rapid Stream Assessment technique respectively for the 
subwatershed.  Figure 6 delineates the reach where the field assessments where completed. 
 
Table 4: Rapid Geomorphic Assessment of the Haydon subwatershed 

Reach Evidence of Adjustment Due to SI Classification 

Aggradation Degradation Widening Plan Form 

2 0 0 0 0 0 In Regime 

 
Table 5: Rapid Stream Assessment of the Haydon subwatershed 

Reach Channel 
Stability 

Scour/ 
Deposition 

Instream 
Habitat 

Water 
Quality 

Riparian 
Conditions 

Biological 
Indicators 

Score 

2 9 9 5 8 6 5 42(excellent) 

 
Several of the key parameters recorded during the Rapid Stream Assessment for this 
subwatershed are included in Table 6.   
 
Table 6: Rapid Stream Assessment Key Parameters and Rosgen Stream Type of the Haydon 

subwatershed 
Reach Slope (%) Sinuosity Entrenchment Bankfull Width Bankfull Depth Stream 

Type 

2 0.2 1.14 30 0.9 0.3 E5 

 
Reach 2; Haydon Subwatershed, Long Sault CA, north of Regional Road 20 
This reach is located within Long Sault CA, and is not accessible via pedestrian trails.  The creek 
is a headwater stream that is un-impacted by urban development.  Dense forest encompasses 
the reach providing excellent riparian coverage but making a complete assessment of the reach 
impossible.  Approximately 50m of the stream was evaluated, no indicators of form adjustment 
were observed, indicating that the creek is “in regime”.  The general health of this reach is 
“excellent”, largely due to the un-touched, natural state, of this reach.  The RSA indicates that 
this reach is a type E5 stream, although the observed sinuosity is slightly lower than a typical 
E5 stream. 
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Figure 6:Location of fluvial geomorphic assessments in the Haydon subwatershed 
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4.2.1.3 Tyrone Subwatershed 
 
No reaches were assessed within the Tyrone subwatershed.  The Tyrone subwatershed does 
not contain any urban centres that would significantly affect the fluvial geomorphic processes of 
the creek systems, therefore it was decided that an assessment would not be necessary.  In 
addition there are no public (Conservation or Municipal) lands adjacent to creeks that would 
permit access. 

  

 
4.2.1.4 Bowmanville Main Subwatershed 
 

Table 7 and Table 8 detail the results of the classification and the score of the Rapid 
Geomorphic Assessment and the Rapid Stream Assessment technique respectively for the 
subwatershed.  Figure 7 delineates the reaches where the field assessments where completed. 
 

Table 7:  Rapid Geomorphic Assessment of the Bowmanville Main subwatershed 
Reach Evidence of Adjustment Due to SI Classification 

Aggradation Degradation Widening Plan Form 

6 0.43 0.44 0.75 0.71 0.58 Unstable 

7 0.43 0.33 0.57 0.29 0.41 Unstable 

8 0.29 0.25 0.50 0.43 0.37 Stressed 

9 0.57 0.40 0.86 0.57 0.55 Unstable 

14 0.14 0.57 0.78 0.29 0.45 Unstable 

  

Tyrone Subwatershed       
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Table 8: Rapid Stream Assessment of the Bowmanville Main subwatershed 

Reach Channel 
Stability 

Scour/ 
Deposition 

Instream 
Habitat 

Water 
Quality 

Riparian 
Conditions 

Biological 
Indicators 

Score 

6 4 3 6 5 4 7 29 (Fair) 

7 6 5 6 6 5 4 32 (Good) 

8 4 5 6 6 5 5 32 (Good) 

9 5 5 6 6 5 5 32 (Good) 

14 5 5 6 6 6 6 34 (Good) 

 
Several of the key parameters recorded during the Rapid Stream Assessment for this 
subwatershed are included in Table 9.   
 
Table 9: Rapid Stream Assessment Key Parameters and Rosgen Stream Type of the Bowmanville Main 

subwatershed 
Reach Slope (%) Sinuosity Entrenchment Bankfull Width Bankfull Depth Stream 

Type 

6 0.38 1.58 38 10.5 1.6 E6 

7 0.41 1.1 6 10 1.1 E3 

8 0.80 1.22 8 11 1.3 E3 

9 0.49 1.10 4 12 1.0 C3c 

14 0.76 1.34 4 8 1.0 E3 

 

 

Reach 6; Bowmanville Main – Goodyear Dam to Baseline Road 
This reach of Bowmanville Main is contained within the Bowmanville Valley Lands and stretches 
from the Goodyear Dam to Baseline Road.  A paved pedestrian trail follows the entire reach, 
making this section of the creek a popular destination with hikers and fishermen alike.  The 
reach contains a section of gabion and a section of vegetated boulder treatment.  Although 
there are trees and shrubs around the stream, there are open areas where the passive park 
uses have spilled off the trail, and vegetation is trampled. There is significant evidence that this 
reach is undergoing all four processes; Aggradation, Degradation, Widening and Planimetric 
Form Adjustment.  The thalweg and meander pattern are irregular and erosion is evident on 
over 75% of the reach length.  It would appear that the stream is “unstable”, and in a stage of 
adjustment, possibly as a result of upstream urbanization or as a result of the Goodyear Dam 
interrupting the streams natural longitudinal processes.  The general health of this reach is 
“fair”.  The RSA indicates that this reach is a type E6 stream. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
Reach 6, Bowmanville Main 
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Reach 7; Bowmanville Main – Highway No 2 to Goodyear Dam 
Similar to reach 6, this reach of Bowmanville Creek is also contained within the Bowmanville 
Valley Lands, but spans the distance from the Goodyear Dam north to Highway No. 2.  The 
same pathway brings numerous pedestrians and fishermen into the valley and along the banks, 
which results in the trampling of the riparian vegetation.  This reach contains some placed 
boulders and a vegetated boulder treatment.  Large organic debris and exposed tree roots 
indicate that the reach is widening.  In addition, evidence of aggradation, degradation and 
planimetric form adjustment was also 
observed to a lesser degree.  The 
RGA indicates that the reach is 
“unstable”, possibly as a result of the 
Vanstone Mill failure.  Although the 
floodplain is heavily trampled from 
public use, it continues to provide 
good riparian health for the stream 
with shade and leaf litter, woody 
debris, and significant root mass. The 
general health of this reach is “good”. 
The RSA indicates that this reach is a 
type E3 stream, although the 
observed sinuosity is slightly lower 
than a typical E3 stream. 
 
 
 
Reach 8; Bowmanville Main – Jackman Road to Longworth Avenue 
This reach of Bowmanville Main is also contained within the Bowmanville Valley Lands and 
extends from Jackman Road to Longworth Avenue.  Vegetated crib wall, in various states of 
repair, line this entire reach.  
There is significant evidence 
that this reach is undergoing 
all four processes; 
Aggradation, Degradation, 
Widening and Planimetric 
Form Adjustment.  Deposition 
is visible on the overbanks, 
the creek has worn into the 
undisturbed underburden, 
and the crib wall is failing on 
over 50% of its length.  
These indicators signify that 
the reach is “stressed”, again 
this is likely due to the 
presence and failure of the 
Vanstone Mill.  Despite being 
stressed, the reach is in general “good” health; small and medium sized fish were observed at 
the base of the crib wall and water quality appears to be good.  The RSA indicates that this 
reach is a type E3 stream, although the sinuosity is slightly less than a typical E3 stream. 

 
  

Reach 8, Bowmanville Main 

Reach 7, Bowmanville Main 

Reach 8,,Bowmanville Main  
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Reach 9; Bowmanville Main – North of Highway No. 2 
Similar to the other reaches studied in the Bowmanville Main subwatershed, this reach is also 
contained within the Bowmanville Valley Lands.  Beginning at Highway No 2, where remnants of 
the Vanstone Mill can still be seen, this reach extends north, under the railway, for 
approximately 700m.  The RGA indicates that all four processes; Aggradation, Degradation, 
Widening and Planimetric Form Adjustment are occurring on this reach.  Widening appears to 
be the dominant process, fallen trees, large debris jams, fracture lines along the bank and 
significant lengths of basil scour characterize the reach.  Similar to the adjacent reaches, the 
assessment suggests that the reach is “unstable”.  Although the reach is classed as unstable, 
the general health is “good”; small fish and birds were spotted throughout the reach, in stream 
habitat and water quality are good.  The RSA indicates that this reach is a type C3c stream, 
which is slightly different than the other Bowmanville Main reaches.  This divergence is due to 
the larger width to depth ratio found in this reach.    

Reach 9, Bowmanville Main 
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Reach 14; Bowmanville Main – Longworth Avenue to Highway No 57 
The final reach assessed within Bowmanville Main, reach 14 is also contained within the 
Bowmanville Valley Lands and begins just upstream of reach 8 at Longworth Avenue.  This 
reach is incredibly picturesque and appears to have a regular pool/riffle structure and well 
formed bars.  Further assessment reveals that this reach is experiencing all four processes; 
Aggradation, Degradation, Widening and Planimetric Form Adjustment to some degree.  Fallen 
trees, exposed roots, large organic debris combined with basil scour and a failed crib wall 
indicate that widening is the prominent process occurring on this reach and that the reach is 
“unstable”.  Riparian conditions are excellent with mature trees throughout the entire valley 
width, the general heath of this reach is “good”.  The RSA indicates that this reach is a type E3 
stream, with slightly lower sinuosity, similar to the other Bowmanville Main reaches. 
  
  

Reach 8, Bowmanville Main 

Reach 14, Bowmanville Main 

Reach 14, Bowmanville Main 
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Figure 7: Location of fluvial geomorphic assessments in the Bowmanville Main subwatershed 
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4.2.1.5   Bowmanville Marsh Subwatershed 
 

Table 10 and Table 11 detail the results of the classification and the score of the Rapid 
Geomorphic Assessment and the Rapid Stream Assessment technique respectively for the 
subwatershed.   Figure 8 identifies the reach where field assessments where completed. 
 
Table 10: Rapid Geomorphic Assessment of the Bowmanville Marsh subwatershed 

Reach Evidence of Adjustment Due to SI Classification 

Aggradation Degradation Widening Plan Form 

5 0.29 0.17 0.43 0.14 0.26 Stressed 

 
Table 11: Rapid Stream Assessment of the Bowmanville Marsh subwatershed 

Reach Channel 
Stability 

Scour/ 
Deposition 

Instream 
Habitat 

Water 
Quality 

Riparian 
Conditions 

Biological 
Indicators 

Score 

5 5 3 6 5 5 6 30 (good) 

 
Several of the key parameters recorded during the Rapid Stream Assessment for this 
subwatershed are included in Table 12.   
 
Table 12: Rapid Stream Assessment Key Parameters and Rosgen Stream Type of the Bowmanville Marsh 

subwatershed 
Reach Slope (%) Sinuosity Entrenchment Bankfull Width Bankfull Depth Stream 

Type 

5 0.02 1.16 5 12 1.8 E6 

 

Reach 5; Bowmanville Marsh – Highway 401 to the Soper Confluence 
This reach is located at the very bottom of the Bowmanville Creek, downstream of Downtown 
Bowmanville.  The riparian conditions along the reach range from large mature willows and 
shrubs to manicured lawn and meadow.  The Rapid Geomorphic Assessment shows evidence of 
all four processes; Aggradation, Degradation, Widening and Planimetric Form Adjustment.  
Fallen trees, exposed roots and the occurrence of large organic debris are evidence that the 
stream is widening, which is the most prominent process.  The reach is considered to be 
“stressed”, which is likely due to upstream urban development.  Despite the RGA, the RSA 
suggests that this reach is in “good” health due to the presence of good instream habitat, water 
quality and the presence of biological indicators. The RSA indicates that this reach is a type E6 
stream, although the observed sinuosity is slightly lower than a typical E6 stream. 
 
 
 
 
 
 
 
 
 
 

Reach 5, Bowmanville Marsh 
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Figure 8: Location of fluvial geomorphic assessments in the Bowmanville Marsh subwatershed 
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4.2.2 Soper Creek Subwatershed 
 

4.2.2.1   Mackie Subwatershed 

 
Table 13 and Table 14 detail the results of the classification and the score of the Rapid 
Geomorphic Assessment and the Rapid Stream Assessment technique respectively for the 
subwatershed.  Figure 9 delineates the reach where the field assessments where conducted. 
 
Table 13: Rapid Geomorphic Assessment of the Mackie subwatershed 

Reach Evidence of Adjustment Due to SI Classification 

Aggradation Degradation Widening Plan Form 

3 0 0 0.14 0 0.04 In Regime 

 
Table 14: Rapid Stream Assessment of the Mackie subwatershed 

Reach Channel 
Stability 

Scour/ 
Deposition 

Instream 
Habitat 

Water 
Quality 

Riparian 
Conditions 

Biological 
Indicators 

Score 

3 6 7 4 5 3 3 28 (fair) 

 
Several of the key parameters recorded during the Rapid Stream Assessment for this 
subwatershed are included in Table 15.   
 
Table 15: Rapid Stream Assessment Key Parameters and Rosgen Stream Type of the Mackie 

subwatershed 
Reach Slope (%) Sinuosity Entrenchment Bankfull Width Bankfull Depth Stream 

Type 

3 0.68 1 150 0.4 0.2 C5c 

 

Reach 3; Mackie Creek, Venton Court 
A thick cattail strip, tightly nestled between manicured lawns, defines the majority of this reach.  
Upstream of the residential area, the creek disappears into a thick cedar swamp.  Defined banks 
are not evident throughout most of the reach, but in locations where a definite creek structure 
is present the water is clean and clear.  This reach shows virtually no signs of change, with the 
exception of several toppled cedars, which are likely due to wind activity rather than fluvial 
geomorphic action.  This would indicate that the reach is “in regime”.  The general health of 
this reach is “fair”, which is largely due to the complete lack of riparian cover and biological 
indicators.  The RSA indicates that this reach is a type C5c stream, although the observed 
sinuosity is lower than a typical C stream. 

Reach 3, Mackie 
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Figure 9: Location of fluvial geomorphic assessments in the Mackie subwatershed 
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4.2.2.2    Soper North Subwatershed 
 

Table 16 and Table 17 detail the results of the classification and the score of the Rapid 
Geomorphic Assessment and the Rapid Stream Assessment technique respectively for the 
subwatershed.  Figure 10 delineates the reaches where the field assessments where completed. 
 
Table 16: Rapid Geomorphic Assessment of the Soper North subwatershed 

Reach Evidence of Adjustment Due to SI Classification 

Aggradation Degradation Widening Plan Form 

4 0.57 0.40 0.71 0.28 0.49 Unstable 

 
Table 17: Rapid Stream Assessment of the Soper North subwatershed 

Reach Channel 

Stability 

Scour/ 

Deposition 

Instream 

Habitat 

Water 

Quality 

Riparian 

Conditions 

Biological 

Indicators 

Score 

4 6 4 7 7 6 6 36 (excellent) 

 
Several of the key parameters recorded during the Rapid Stream Assessment for this 
subwatershed are included in Table 18.   
 
Table 18: Rapid Stream Assessment Key Parameters and Rosgen Stream Type of the Soper North 

subwatershed 
Reach Slope (%) Sinuosity Entrenchment Bankfull Width Bankfull Depth Stream 

Type 

4 0.68 1.34 22 4.5 1.4 E5 

 

Reach 4; Soper North, Stephen’s Gulch CA, South of Taunton Road 
This reach is located within a thick cedar forest within Stephen’s Gulch CA and is not accessible 
by any pedestrian trails.  Indicators of change are evident throughout the entire reach, where 
evidence of widening is most prominent.  Exposed tree roots, basal scour and frequent large 
debris jams are observed.  
The RGA indicates that the 
reach is “unstable”, however 
it should be noted that this 
reach has no upstream 
development and the 
indicators observed are likely 
due to natural processes and 
sandy soils.  The health of 
the reach is “excellent”, 
principally due to excellent 
in-stream habitat and 
riparian zone.  The RSA 
indicates that this reach is a 
type E5 stream. 
  

Reach 4, Soper North 
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Figure 10: Location of fluvial geomorphic assessments in the Soper North subwatershed 
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4.2.2.3    Soper Main Subwatershed 
 

Table 19 and Table 20 detail the results of the classification and the score of the Rapid 
Geomorphic Assessment and the Rapid Stream Assessment technique respectively for the 
subwatershed.   
 
Table 19: Rapid Geomorphic Assessment of the Soper Main subwatershed 

Reach Evidence of Adjustment Due to SI Classification 

Aggradation Degradation Widening Plan Form 

10 0.57 0.25 0.25 0.29 0.34 Stressed 

11 0.14 0.20 0.55 0.22 0.28 Stressed 

12 0.43 0.1 0.3 0.14 0.24 Stressed 

13 0.43 0.17 0.56 0.43 0.40 Unstable 

 
Table 20: Rapid Stream Assessment of the Soper Main subwatershed 

Reach Channel 
Stability 

Scour/ 
Deposition 

Instream 
Habitat 

Water 
Quality 

Riparian 
Conditions 

Biological 
Indicators 

Score 

10 7 5 6 6 4 5 33 (Good) 

11 8 7 6 7 5 6 39 (Good) 

12 5 4 4 6 3 6 28 (Fair) 

13 5 5 5 6 4 5 30 (Good) 

 
Several of the key parameters recorded during the Rapid Stream Assessment for this 
subwatershed are included in Table 21.   
 
Table 21: Rapid Stream Assessment Key Parameters and Rosgen Stream Type of the Soper Main 

subwatershed 
Reach Slope (%) Sinuosity Entrenchment Bankfull Width Bankfull Depth Stream 

Type 

10 0.34 1.24 8 11 4 E6 

11 0.44 1.37 8.3 8 1.2 E3 

12 0.26 1.57 30 5 1.5 E4 

13 0.43 1.11 17 9 0.9 E4 

 
 
 
 
 
 
 
 
 
 
 
  



27 
 

 
Figure 11:  Location of fluvial geomorphic assessment in the Soper Main subwatershed 
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Reach 10; Soper Main – Baseline to King Street 
This reach is located parallel to a paved walkway within Soper Creek valley.  Despite being 
situated in a heavily used public area, there is little human disturbance on the banks and in the 
riparian zone.  Water quality and in-stream habitat are good, several medium sized fish were 
observed in deep pools at the lower end of this reach. This reach was notably silty; deposition 
in the over bank, medial bars and accretion on the point bars was observed which indicates that 

the reach is undergoing 
aggradation.  That being 
said, a small tributary that 
confluences with this reach 
approximately 175m 
downstream of Highway No 
2, was observed to be 
discharging heavily silt 
laden water into the main 
branch.  It is possible that 
this small tributary is 
contributing to the 
aggradation occurring in 
this reach.  Evidence of 
other processes was also 
detected, to a lesser 
degree, within this reach.    
The RSA indicates that this 
is an E6 stream. 
 

 
Reach 11; Soper Main – North of Railway (Access at Longworth Avenue) 
This reach is surrounded by a mix of immature forest and open meadow.  Riparian conditions 
are good, especially as the distance from the railway is increased.  A regular pool/riffle structure 
is observed throughout the reach along with some small fish.  Fallen trees, large organic debris 
and basil scour indicate that 
widening is the dominant 
process within this reach.  
These factors indicate that 
this reach is “stressed”.  
Overall the reach exhibits 
excellent scour/deposition 
balance and good water 
quality, in stream habitat and 
riparian conditions are 
decent, indicating that the 
reach is in “good” health.  
The RSA indicates that this 
reach is a type E3 stream, 
although the observed 
sinuosity is slightly lower 
than a typical E3 stream. 
  

Reach 10, Soper Main 

Reach 11, Soper Main 

Reach 11, Soper Main 
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Reach 12; Soper Main –Upstream of Lamb’s Road School Dam 
This reach winds its way through a wide open meadow and is immediately adjacent to a 
residential area.  The meadow consists of long grasses and some shrubs, there is no riparian 
cover or nearby trees/shrubs on the complete reach.   Indicators of change are present, and 
although the RGA indicates that aggradation is the dominant process, it is probable that 
widening is occurring and is in fact the prevailing process.  This is due to the fact that the 
indicators for widening are dependent on the presence of trees and or infrastructure, neither of 
which exist within this reach.  The RGA shows that the reach is “stressed”, although it is likely 
“unstable” for the same reason discussed above.  Both medium and small fish were observed 
along with good water quality.  The lack of riparian coverage and channel instability lead to the 
overall health of the reach as being “fair”.  The RSA indicates that this reach is an E4 stream. 

 
Reach 13; Soper Main –Downstream of Lamb’s Road School Dam 
This reach is located immediately downstream of Reach 12, from which it is distinctly different.  
Immediately downstream of the dam, riparian coverage increases as does channel stability and 
in stream habitat.  These features raise the level of health of the reach to “good”, slightly 
higher than the upstream reach.  Indicators of change are evident, where widening is the 
dominant process.  Fallen trees, island formations, and fractures along the top of the bank all 
lead to the conclusion that this reach is “unstable”. The RSA indicates that this reach is also an 

E4 stream.  
  

Reach 12, Soper Main 

Reach 13, Soper Main 
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4.2.2.4   Soper East Subwatershed 
 
No reaches were assessed within the Soper East subwatershed.  The Soper East 
subwatershed does not contain any urban centres that would significantly affect the 
fluvial geomorphic processes of the creek systems, therefore it was decided that an 
assessment would not be necessary.  In addition there are no public (Conservation or 
Municipal) lands adjacent to creeks that would permit access. 
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Soper East subwatershed       
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5.0 CONCLUSIONS 
 
Geomorphic indicators of change were found in each subwatershed that was evaluated with the 
exception of the Haydon subwatershed. Indicators of Degradation, Aggradation and Planimetric 
Adjustment were found in all evaluated subwatersheds except Tyrone and Haydon.  Widening 
indicators were evident in all of the subwatersheds except Haydon.   
 
Almost all of the reaches are classed as type E streams with varying channel substrates. The 
calculated sinuosity is usually less than a typical E stream. Sinuosity may have been reduced 
historically in some locations through channelization or straightening of the stream to 
accommodate land uses such as agriculture or urban development.  
 
There is no apparent trend evident with either the RGA or RSA classifications.  This could be 
due to the interruption of stream processes by historic mills and dams that were located 
throughout the watershed.   
 
Seven of the assessed sites contain hard armouring of varying severity.  Hard armouring is 
sometimes required to protect structures, but should otherwise be discouraged because it has a 
tendency to translate energy past the armoured works and increase the rate of erosion of the 
next downstream sections. Hard armouring also requires maintenance and is prone to failure. If 
armouring is required, a bioengineering component should be included to provide some 
roughness (shrub vegetation reduces velocity of flowing water), and some long term soil 
stability (vegetation groundcover and root growth holds soil against erosion).  
 
Erosion protection works are most prominent through Bowmanville Main, Soper Main and 
Bowmanville Marsh subwatersheds. The works are mainly in place to preserve exiting 
infrastructure, with the exception of the Bowmanville Marsh, where is related to motorized 
marine activity such as docking and navigation.   
 
In urban areas where infrastructure was constructed adjacent to a creek system, any stream 
movement, natural or otherwise, may affect private property. It is human nature to resist 
change, and these stream movements are resisted either through private works or through 
petitions to the Municipality of Clarington to help arrest the stream movement.  All new 
development land should be assessed for natural hazards including floodplain, stream erosion, 
and steep slope failure, and appropriate setback applied to ensure new development is outside 
of all natural hazards. This will significantly reduce the future investment in erosion protection 
works, and will allow the stream to maintain a more natural form and function.    
 
Despite best efforts to manage stormwater with lot level, conveyance, and end of pipe 
treatments, urban development can still trigger stream instability. Although stormwater ponds 
are designed to release stormwater at rates that are designed to be non-erosive to the stream, 
the increased stormwater volume and longer duration of runoff from the pond may still cause 
problems. Where multiple ponds are discharging from various developments, the problem 
cumulates. Efforts to use stormwater on site (rainwater harvesting), and infiltrating stormwater 
into the ground should be maximized to reduce this problem. 
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Stream morphology should be considered, among other factors, when culverts and bridges are 
sized. As streams move, the location of roadway openings may not continue to line-up with the 
stream, and erosion of the road embankments or abutments may commence. Narrow waterway 
openings also prevent the natural migration of the stream and result in the stream being “out of 
phase”. The natural meandering pattern is disrupted, and the stream will move more 
aggressively to adjust, and more erosion could be expected downstream of the crossing. New 
roadway crossings or bridge/culvert replacements should consider the meanderbelt of the 
stream, and size the opening accordingly. 
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WHAT WE DO ON THE LAND IS MIRRORED IN THE WATER 
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