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1. Introduction  

GHD was retained to perform a geomorphic assessment of the watercourses within Mill Pond Park 
in the Town of Richmond Hill. Stream assessments were completed in 2014 on several reaches 
upstream and downstream of Mill Pond as part of the “Valleyland Capital Works Priority Rating 
System”, and two of those reaches were reassessed for the present report (GHD, 2014). The 
objective of the 2018 stream assessment was to determine the existing conditions and whether any 
changes in condition have occurred. Potential restoration opportunities were also identified.  

Two stream reaches within Mill Pond Park, East Don 2 (ED2) and East Don 3 (ED3), as well as Mill 
Pond, were included in the assessment (Appendix A). Study limits within reach ED2 extend to the 
southern edge of the Town of Richmond Hill property. This report provides the results of rapid 
assessments applied to ED2 and ED3, a summary of field observations for Mill Pond and a historical 
geomorphic assessment.  

2. Background Review 

2.1 Geology and Climate 

Geology 

The underlying geology influences the rate of channel change (e.g., migration), sediment input 
(amount and type), and channel geometry. Local geology is comprised of  patches of glacial lake 
deposits and glacial till deposits. The glacial lake deposits are remnant of Algonquin Lake and range 
from silt/clay to sand and gravel. The silt and clay deposits occur in basins and are interbedded with 
diamicton and sparse stones. Glacial till deposits are of the Halton and Wildfield Upper Tills, which 
are largely clayey silt and silt with interbedded sand and silt (Sharpe et al. 1997).  

Climate 

Climate, precipitation in particular, provides the energy for the system and directly influences basin 
hydrology and rates of channel erosion. Precipitation from climate normals data (1981-2010) 
recorded at the Buttonville Municipal Airport (Station ID 615HMAK) located approximately 5 
kilometers south of the study area averaged 64.6 mm in winter months (November to February, 
inclusive), and 77.6 mm in the summer months (July and August, inclusive). As with most 
watercourses in southern Ontario, some of the highest instream flows likely occur during snowmelt 
(i.e., freshet) and, in particular, rain-on-snow events. 

2.2 Historical Assessment 

The following presents an overview of historical conditions surrounding Mill Pond and Mill Pond Park 
with respect to land use, land cover, and channel conditions. Historical analyses provide insight into 
the scale of natural and human-induced changes within a watershed, particularly the degree to 
which channel planform (i.e. planimetric form) and land use have changed over time. 
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To complete the historical assessment, aerial photographs from 1946, 1969, and 1978 were 
compared to aerial photographs from 2005 and 2016.  Aerials from 1946 and 1969 were sourced 
from the National Air Photo Library, the 1978 aerial was sourced from OpenGIS® Web Map Service, 
and the 2005 and 2017 photos were obtained through Google Earth Pro.  The historical assessment 
used photos from 1946, 1978, 2005, and 2016 to trace channel planform and pond limits, as the 
channel planform was not easily discernable in the aerial from 1969. The written analysis below 
examined photos from 1946, 1969, 1978, 2005, and 2016. Historical assessment results and 
historical aerial photographs are provided in Appendix B.   

In 1946, land use surrounding the area where Mill Pond Park is located at present was dominated by 
farmland divided by forested riparian buffers around watercourses that flowed through the 
landscape. Several roads were established in the area, but residential housing was low density. Mill 
Pond was bordered by a road to the south, a narrow forested buffer to the east and west, and a 
wider forested buffer to the north. Surrounding the forested buffer was farmland. Reach ED3 
meandered with moderate sinuosity from the wider forested buffer and drained into the pond from 
the north. Reach ED2 drained from Mill Pond via culvert under the established road and the land 
surrounding it included a fragmented buffer of trees and a farm field.  

Land use surrounding Mill Pond had changed significantly by 1969, with much of the farmland 
having been transformed into medium density residential housing, although the majority of land 
north of Mill Pond remained farmland or farmland transitioning to what appears to be a golf course 
with smaller ponds scattered throughout this landscape. Mill Pond was bordered by housing to the 
south, east, and west with almost no trees around those edges of the pond. The majority of the 
forested buffer north of the pond had been removed and the land appeared to be under 
development with new roads and what appears to be man-made channels draining towards the 
pond cutting across the old farm fields. Reach ED3 is vaguely discernable meandering through the 
empty field north of Mill Pond. Few trees are within the riparian area and new roads cross over the 
watercourse throughout its length. Reach ED2 continued to drain from Mill Pond via culvert under 
Mill Street. In 1969, reach ED2 was bordered on both sides by residential properties with only a few 
trees scattered within the riparian zone. The watercourse appears to have been straightened in 
order to direct flow between houses.  

Land use does not appear to have changed between 1969 and 1978. The only distinct difference 
was the ponds and drainage throughout the golf course north of Mill Pond were more well-
established. The channel planform of ED3 was more easily discernable and meandered through golf 
course land and several fragmented tree stands, connecting with several small ponds before 
draining into Mill Pond. No changes occurred within the riparian area of ED2, and the channel 
planform was not discernable in the aerial photograph. 

Between 1978 and 2005, land use surrounding Mill Pond Park changed significantly. Medium 
density residential land use dominated the surrounding landscape, and the golf course that existed 
north of Mill Pond in 1978 was entirely converted to suburban residential housing. The park limits 
appeared as they do at present; north of the pond, reach ED3 was surrounded by a continuous 
riparian buffer zone populated by trees and grasses. Park trails bordered and crossed over reach 
ED3 in multiple places within Mill Pond Park. The channel also appears to have widened in some 
places due to backwater. Downstream of Mill Pond, the riparian buffer zone bordering reach ED2 
appears unchanged and the planform migrated slightly eastward. 
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From 2005 to 2016 there were no changes in land use surrounding Mill Pond Park or the riparian 
buffer zones surrounding both reaches. The upstream portion of reach ED3 that had widened with 
backwater was narrower, while the downstream extent of the reach where it drained into Mill Pond 
remained wide with backwater. The planform of ED2 remained similar.  

3. Stream Assessment 

3.1 Site Characteristics  

The following section describes the geographic location of the relevant reaches within the study area 
as well as observations made during a field assessment on May 2, 2018.  

3.1.1 Mill Pond 

Mill Pond is located within the East Don River watershed in Mill Pond Park, which is in the Town of 
Richmond Hill. The southern extent of the pond is located near the intersection of Mill Street and 
Trench Street. The pond is online in the East Don River watershed, and lies between the two 
reaches assessed for this report. The upstream reach outlets into the pond at the northwestern 
corner within Mill Pond Park and the pond outlets into the downstream reach from the southern 
extent via a drop structure and culvert under Mill Street. Mill Pond is surrounded by parkland and a 
variety of trails, which are surrounded by medium density residential land, and riparian vegetation 
comprised of trees and herbaceous vegetation. Banks were protected with stone and armouring in 
some places. Several storm sewer outlets drained into the pond. 

3.1.2 East Don Reach 2 

East Don Reach 2 (ED2) is located downstream from Mill Pond; the pond outlets into ED2 via a drop 
structure and culvert under Mill Street. The reach was well-defined and confined by residential 
properties on either side, except along the banks at the northern extent of the reach where a park 
borders the watercourse. The planform was generally straight throughout the reach. The stream 
bisected some of the residential properties, which often had private pedestrian bridges crossing over 
the channel. Vegetation within the riparian area comprised of established and mature trees as well 
as manicured lawn. The bed morphology consisted of riffles, pools, and plane bed. Plane bed and 
pool morphology were present in a higher proportion than riffles. Bank erosion was observed 
throughout the reach. In the northern extent, where the riparian buffer was wider (<5 channel 
widths), there was scouring and slumping. Gabion at the upstream extent was observed to be 
slumping. Near the downstream extent where the river bisected residential properties and the 
riparian buffer was narrower (>1 channel width),  ad-hoc bank protection was in place (i.e. placed 
stone); scouring was observed in several locations with bank protection and undercuts were 
observed in areas with no protection. Fallen and leaning trees were commonly observed; woody 
debris was present in the channel and on the banks. Exposed roots were common throughout the 
reach.  

3.1.3 East Don Reach 3 

East Don Reach 3 (ED3) is located upstream from Mill Pond; the East Don drains into Mill Pond 
from this reach. The river was well-defined throughout this reach and unconfined, with forested 
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parkland along most of its length. The planform was sinuous except for the southern 1/3 of the 
reach, which was straight. Established and mature trees as well as some wetland vegetation 
comprised the riparian community. The reach was highly depositional with significant silt and sand 
buildup on the bed; evidence of old beaver dams and meadows was observed in multiple locations 
throughout the reach. Siltation near the downstream extent of the reach decreased the depth so the 
bed of the stream was close to the same elevation as the banks likely due to backwater effects of 
the pond (Appendix C). Bed morphology consisted largely of plane bed, with some pools and few 
riffles. Woody debris was present in the channel and on the banks, and some debris jams comprised 
mainly of medium to large woody debris were observed. Within the northern 2/3 of the reach, 
multiple fallen trees encroached on the channel. Undercuts and scour were observed on banks on 
the outside of meander bends also within the northern 2/3 of the reach.  

Table 1: General Reach Characteristics 

Reach Length (m) Gradient (%) 
East Don River 
ED2 463 0.84 
ED3 616 0.50 

3.2 Rapid Geomorphic Assessment 

Existing conditions were characterized for the East Don River on May 2, 2018. Two reaches within 
the study area, as well as Mill Pond, were field assessed (Appendix A). ED2 extends from the south 
outlet from Mill Pond at Mill Street to Kerrybrook Drive. ED3 extends from the Regent Street to the 
northwestern border of Mill Pond, which it drains into. Two rapid assessment tools, a Rapid 
Geomorphic Assessment (RGA) and a Rapid Stream Assessment Technique (RSAT) were used to 
assess the watercourse.  The RGA documents observed indicators of channel instability (MOE, 
2003) by quantifying observations using an index that identifies channel sensitivity.  Sensitivity is 
based on evidence of aggradation, degradation, channel widening and planimetric form adjustment.  
The index produces values that indicate whether the channel is stable/in regime (score <0.20), 
stressed/transitional (score 0.21-0.40) or in adjustment (score >0.41). The classifications resulting 
from the assessment are as defined as: 

In regime – The watercourse form is adjusted to the flow and sediments conveyed by the system. 

In transition/stress – The watercourse is showing signs of form adjustment in response to changes 
in the flow and/or sediment conveyed by the system. 

In adjustment – The watercourse form is actively undergoing adjustment as a results of changes in 
the flow and/or sediment conveyed by the system.  

The RSAT offers a slightly different approach by using an index to quantify overall stream health and 
includes the consideration of biological indicators. Observations concerning channel stability, 
channel scouring/sediment deposition, physical instream habitat, water quality, and riparian habitat 
conditions are used in an index to produce values that indicate whether the channel is in poor (<13), 
fair (13-24), good (25-34), or excellent (35-42) condition.   

The Downs (1995) classification system was also used as an indicator of morphological adjustment. 
This classification scheme categorizes channels based on adjustment processes and changes in 
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channel form.  For example, streams are characterized as stable, laterally migrating, enlarging, 
undercutting, aggrading, or recovering.  A photographic inventory of site conditions at the time of 
survey was compiled as part of the field assessment and is provided in Appendix C.  A comparison 
between rapid assessment results from 2014 and 2018 is provided in Table 2. 

3.2.1 ED2 

Reach ED2 scored 0.37 on the RGA, characterizing it as ‘in transition/stress’. The most dominant 
modes of adjustment observed were widening and degradation. Common indicators of widening 
included fallen and leaning trees, occurrence of large organic debris, exposed tree roots, and basal 
scour throughout the reach. Evidence of degradation was also present and included exposed fence 
post footings, an elevated storm sewer outfall, undermined and slumping gabion baskets, and a 
scour pool downstream of the outfall at the upstream extent of the reach. Reach ED2 scored 20.5 on 
the RSAT, indicating that the reach was in ‘fair’ ecological health. The main limiting factors included 
riparian habitat, shallow pools, bank instability, fallen trees, and channel cross-section shape. The 
Down’s (1995) model characterized the reach as ‘m’ – ‘lateral migration’ and ‘e’ – ‘enlarging’ due to 
the channel being generally straight with bank erosion on bends and evidence of downcutting with 
no alluvial terrace present.  

3.2.2 ED3 

Reach ED3 scored 0.57 on the RGA, characterizing it as ‘in adjustment’. The most dominant modes 
of adjustment observed were aggradation and widening. Evidence of aggradation included 
embedded coarse materials in riffles, siltation in pools, medial bars, accretion on point bars, poor 
longitudinal sorting of bed materials, and deposition in the overbank zone. Common indicators of 
widening included fallen and leaning trees, occurrence of large organic debris, exposed tree roots, 
basal scour throughout the reach, and exposed pipes. The reach scored 22 on the RSAT, indicating 
‘fair’ ecological health. The main limiting factors were physical instream habitat and sediment 
deposition. The Down’s (1995) model characterized the reach as ‘d’ – ‘depositional’ and ‘m’ – ‘lateral 
migration’ due to extensive deposition throughout the reach as well as bank erosion on outside 
bends, undercutting, and point bar development.  

Table 2: RGA and RSAT Results from 2014 and 2018 

Reach 

RGA RSAT 
Down’s 
Classification Score Condition 

Dominant 
form of 
Adjustment 

Score Condition Limiting Factor 

2014 

ED2 0.29 In Transition/ 
Stress Widening 28.5 Good Riparian Habitat 

Conditions 
U – 
‘Undercutting’ 

ED3 0.44 In Adjustment Aggradation, 
Widening 24.5 Good 

Channel 
Scouring/ 
Deposition, 
Physical Instream 
Habitat 

M – ‘Lateral 
Migration’ 

2018 
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Reach 

RGA RSAT 
Down’s 
Classification Score Condition 

Dominant 
form of 
Adjustment 

Score Condition Limiting Factor 

ED2 0.37 In Transition/ 
Stress 

Widening, 
Aggradation  20.5 Fair 

Riparian Habitat 
Conditions,  
Channel Stability 

‘m’ – ‘lateral 
migration’  
and ‘e’ – 
‘enlarging’  

ED3 0.57 In Adjustment Aggradation, 
Widening 22 Fair  

Physical Instream 
Habitat/Sediment 
Deposition 

‘d’ – 
‘depositional’ 
and ‘m’ – 
‘lateral 
migration’ 

3.3 Hazards and Opportunities 

3.3.1 Existing Conditions for Hazards to Infrastructure 

Hazards to known infrastructure were identified and are listed in Table 3. The hazard features were 
classified based on previous assessments by R.J. Burnside and Associates (2011) for the Town of 
Richmond Hill for consistency. The hazard classification, as used by R.J. Burnside (2011), is as 
follows:  

 Sanitary Sewer Systems (S): channel widening, migration, or channel downcutting can 
undermine sanitary sewer systems;  

 Crossings (C): channel widening, migration, or channel downcutting can undermine footings 
of road or rail crossings; 

 Existing In-channel Structures (E): various structures placed in the channel, such as gabion 
baskets, concrete weirs, armourstone walls, etc., may be at risk by channel widening, 
migration, or degradation; 

 Recreational Facilities/Infrastructure (R): infrastructure such as trails, etc., associated with 
parks and playgrounds may be at risk from channel migration, or widening; 

 Valley Wall Features (V): channel widening, or migration may impact valley wall features 
when the toe of slope is in contact with the creek; 

 Property (P): property adjacent to the channel may be at risk due to channel migration, or 
widening, leading to loss of property. 

Each site where hazards or issues were identified were assigned one of four risk levels, based on 
the classification system used by R.J. Burnside and Associates (2011), but modified to include 
estimated timeframes for potential action.  These risk levels are: 

• Level 1 – highest priority – immediate restoration; 

• Level 2 – short-term threat – 0-5 years; 

• Level 3 – long-term threat – 5-10 years; 

• Level 4 – existing instability but no current threat – > 10 years; 

Monitoring was also recommended for most issues identified.  
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Field investigation found that the hazards identified in 2014 either persisted or worsened since the 
last monitoring visit (Table 3). At site ED2-1 the gabion bank protection that was ranked at risk level 
2 in 2014 continued to be undermined. The scour pool and eroded trail embankment at site ED3-1 
identified and ranked as level 2 in 2014 persisted in 2018, and sedimentation throughout reach ED3 
also affected site ED3-1 as of the most recent monitoring visit. An eroded trail embankment was 
identified and ranked at level 2 at site ED3-2 in 2014, which is on the upstream side of the trail 
crossing at site ED3-2. Sedimentation also affected the upstream side of the trail crossing, with the 
culvert beginning to fill in with sediment. At site ED3-3 the undermined bridge abutment identified 
and ranked as level 3 in 2014 was observed to be in worse condition, as more of the abutment was 
exposed and some of the trail embankment had eroded, leaving part of the asphalt path 
undermined. Trail embankment erosion at site ED3-4 that was identified and ranked at level 2 in 
2014 was observed to have progressed in 2018, as the embankment had slumped over the culvert 
location. Bed scour also identified and ranked at level 2 in 2014 at site ED3-4 was observed during 
the 2018 field investigation. 

Table 3: Hazards Related to Infrastructure Identified in 2014 

Reach Site No. Issue Identified in 2014 Recommended 
Priority in 2014 

Updated Conditions in 
2018 

ED2 ED2-1 
Gabion bank protection being undermined (right 
side of photo). 
Feature type: Existing In-channel Features (E) 

Monitor/Level 2 
priority 
(0 – 5 years) 

Gabion continues to be 
undermined. 

  
ED2-1 2014 ED2-1 2018 
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Reach Site No. Issue Identified in 2014 Recommended 
Priority in 2014 

Updated Conditions in 
2018 

ED3 ED3-1 
Erosion of trail embankment at culvert.  Scour 
pool present downstream. 
Feature type: Recreational Facilities/Infrastructure 
(R) 

Monitor/Level 2 
priority 
(0 – 5 years) 

Sedimentation affecting 
problem area in addition to 
already eroded trail 
embankment and scour pool 
downstream of culvert. 

  
ED3-1 2014 ED3-1 2018 

  

ED3 ED3-2 
Erosion of trail embankment on upstream side of 
culvert. 
Feature type: Recreational Facilities/Infrastructure 
(R) 

Monitor/Level 2 
priority 
(0 – 5 years) 

Sedimentation affecting 
problem area in addition to 
already eroded trail 
embankment. 

  
ED3-2 2014 ED3-2 2018 
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Reach Site No. Issue Identified in 2014 Recommended 
Priority in 2014 

Updated Conditions in 
2018 

ED3 ED3-3 
Bridge abutment being undermined (right side of 
photo). 
Feature type: Recreational Facilities/Infrastructure 
(R) 

Monitor/Level 3 
priority (5 – 10 
years) 

Undermining of bridge 
abutment continues. 

  
ED3-3 2014 ED3-3 2018 

  

ED3 ED3-4 
Erosion of trail embankment and bed scour on 
upstream side of culvert.  
Feature type: Recreational Facilities/Infrastructure 
(R) 

Monitor/Level 2 
priority 
(0 – 5 years) 

Trail embankment erosion 
progressed, bank slumping 
over culvert, which is also 
affected by sedimentation. 

  
ED3-4 2014 ED3-4 2018 

  

3.3.2 Existing Conditions for Habitat Restoration Opportunities 

During the survey for potential risks to infrastructure, opportunities for enhancement of stream habitat 
were also documented. The opportunities for enhancement include such things as mitigating barriers 
to fish passage and riparian plantings where a net gain can be realized to the overall system. These 
opportunities can, and should, be considered during the implementation of site-specific restoration 
activities within the system. Each of the opportunities is described in Table 4. 

Field investigation found that habitat restoration and enhancement opportunities identified in 2014 
remained in a similar state (Table 4). The outlet of Mill Pond at site ED2-1R is controlled by a stop log 
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and concrete dam.  The flow then passes through the culvert under Mill Road and over another two 
drop structures before entering a large scour pool.  These features are  barriers to fish passage. An 
undersized culvert was identified at site ED3-1R in 2014, which is the downstream side of site ED3-4, 
and the issue remained as of the most recent monitoring visit.  

Note also that repair of the collapsing gabion wall identified in ED2-1 could be completed with a more 
habitat appropriate bank treatment which would also provide a restoration opportunity. 

Table 4: Opportunities for Habitat Restoration and Enhancement Identified in 
2014 

Reach Site No. Issue Identified in 2014 Updated Conditions in 2018 

ED2 ED2-1R 
Outlet of Mill Pond presents a barrier 
to fish passage downstream of Mill 
Street crossing. 

Issue remains. 

  
ED2-1R 2014 ED2-1R 2018 (downstream) 

  

  
ED2-1R 2018 (upstream) ED2-1R 2018 (upstream) 
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ED3 ED3-1R Undersized culvert at trail, potential 
barrier for fish passage. Issue remains. 

  

3.3.3 Opportunities for Restoration and Enhancement 

Several opportunities for infrastructure and habitat restoration and protection exist throughout reaches 
ED2 and ED3 and Mill Pond. Repair of hazards to infrastructure ranked level 2 in 2014 (ED3-1, ED3-
2, ED3-4) should be considered. Restoration of the site ranked level 3 in 2014 (ED3-3) should also be 
considered, as part of the asphalt trail was undermined with no material supporting it. Site ED2-1, 
which was ranked level 4 in 2014, should be considered for repair. 

Opportunities to restore and enhance habitat include restoring fish passage from Mill Pond to the 
upstream reaches of the East Don River. Flow from Mill Pond drains to reach ED2 over a drop structure 
and through a culvert beneath Mill Road, which then passes over two more concrete steps. Options 
to restore fish passage through this crossing could include: 

• A fish ladder through existing dam 

• A new channel bypassing Mill Pond  

The fish ladder may be a simpler option, but the new channel has the potential to restore and enhance 
geomorphic systems as well as habitat. The channel bypass could restore sediment transport through 
the system, which is currently prevented by the dam and pond. The new channel could divert flows 
from low flow up to the bankfull level of the new channel and allow fish to bypass the pond.  Water 
quality in the pond may be adversely impacted by diversion of the low flow and bankfull flows within a 
bypass channel.  This could be partially mitigated by directing flows from the stormwater management 
facility in the northeast corner of Mill Pond Park (SMF 17-3) directly to Mill Pond. 

4. Conclusion 

Hazards to infrastructure originally identified and ranked in 2014 for an additional stream 
assessment were monitored during a 2018 field investigation. Several issues and opportunities 
pertaining to infrastructure and habitat restoration and protection were found throughout reaches 
ED2 and ED3 and Mill Pond. Some issues identified in 2014 should be addressed in the short term 
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to protect infrastructure, as they were found to be either still existing or in worse condition. There are 
opportunities to restore and/or enhance fish habitat as well as geomorphic processes between 
reaches ED3 and ED2. 
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Photo 1 – ED3; channel and riparian conditions near the upstream extent of the reach; 

facing northwest towards upstream towards Regent Street. 
 

 
Photo 2 – ED3; vegetated islands and extensive phragmites within a wetland area; 

facing northwest towards upstream. 
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