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1 INTRODUCTION 
In January 2020, R.V. Anderson Associates Limited (RVA) retained Matrix Solutions Inc. to complete a 
fluvial geomorphic and hydraulic assessment in support of a Schedule B Municipal Class Environmental 
Assessment (EA) for drainage improvements of culverts and ditches on Highway 50 (Regional Road 50; 
RR50) in the Region of Peel. As part of the project, active transportation improvements (i.e., pedestrian 
and cycling amenities) along the corridor will also be developed in accordance with the recommendations 
of Region of Peel’s Sustainable Transportation Strategy. 

While the EA extends throughout a 2,400 m length of the RR50 corridor between Mayfield Road and Healy 
Road, this report documents the existing condition and constraints of the natural watercourse within the 
study area, West Robinson Creek, which extends from north of Mayfield Road to 50 m north of George 
Bolton Parkway, an approximate length of 1,400 m. A study area plan is provided in Appendix A. 

1.1 Study Area 
The study area is within the Rainbow Creek subwatershed of the Humber River watershed and is under 
the jurisdiction of Toronto and Region Conservation Authority (TRCA). The Rainbow Creek subwatershed 
is drained by two watercourses: Rainbow Creek and Robinson Creek, which merge approximately 330 m 
north of Highway 7 to form Plunkett Creek. 

Within the study area, RR50 is an urban-undivided, five-lane high-capacity arterial road under the 
jurisdiction of the Region of Peel, located within the Bolton Community of the Town of Caledon. It is 
understood that the roadway in the study area is in good condition and there are no plans for widening 
or rehabilitation at this time; however, there are active transportation measures proposed for 
implementation (cycle track or multi-use path). Within the reach of interest of this study (north of 
Mayfield Road to North of George Bolton Parkway) a sidewalk exists on the west side of the road, yet no 
pedestrian facilitates exist on the east side of the road. Despite being urbanized with curb and gutters, 
ditches and entrance culverts provide urban stormwater conveyance along a significant portion of the 
road’s length, including at many locations where West Robinson Creek is directly adjacent to the roadway, 
serving as the east roadside ditch. 

Adjacent land uses on the east side of the roadway are primarily commercial; mostly utilized for 
large/open space uses such as vehicle storage, vehicle dealerships, multi-unit plazas, etc. Residential land 
uses are present on the east side of RR50 toward the southern limit of the study area. 

Within the study area West Robinson Creek flows southerly along the east side of roadway, deviating 
easterly at two pronounced locations behind private land uses. The watercourse crosses through eight 
culvert structures within the study area, seven of which are entrance culverts, with one crossing RR50 at 
George Bolton Parkway. Downstream of the study limits is a new crossing structure at Mayfield 
Road/Albion-Vaughan Road. Upstream of the study limits the natural open watercourse extends 
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northwesterly, away from RR50, into the industrialized area bound by RR50, George Bolton Parkway, 
Nixon Road, and McEwan Drive West. 

2 EXISTING CONDITIONS 

2.1 Field Investigations and Background 
A detailed topographic survey of the watercourse corridor was completed by the project team and 
provided to Matrix in May 2020. During the same time period, a request for historic record drawings was 
submitted. Applicable record drawings provided to the Matrix team are available in Appendix B. 
Also during this time period, a request for a historic record of operations/maintenance issues relative to 
Matrix’s study focus was circulated to the project team and owner. Of note, no response to this item was 
provided. 

To ascertain the Matrix team of the current in-field conditions, Matrix staff performed a site walk on 
September 9, 2020, with a focus to review and document the existing conditions of the watercourse, with 
a focus on the eight culvert structures identified, below. Detailed crossing sheets and photologs were 
prepared by Matrix for each structure to document the structure size, orientation, type, and channel 
approach/departure characteristics, etc. Matrix structure crossing sheets and photologs are available in 
Appendices C and D, respectively. Of note, although Matrix fieldwork provides general commentary on 
structure condition, the intention of Matrix appraisals is focused on culvert and channel characteristics, 
not a detailed condition assessment of the culvert structures. 

As a significant portion of the watercourse is within, or interacts with, private property, several 
permissions-to-enter were obtained prior to mobilization of the site reconnaissance. Also provided prior 
to the site reconnaissance was structure condition appraisals completed by Region of Peel staff. 
Notably, not all culvert structures within this study were appraised. Condition appraisals are available in 
Appendix E. 

2.2 Culvert 1 
Culvert 1 is located in proximity to the intersection of RR50 and George Bolton Parkway, conveying 
watercourse flows under RR50 from west to east via a buried culvert/sewer network. 

The upstream end is comprised of two protruding culvert barrels: one oriented westerly to convey 
approaching watercourse flows (Culvert 1) and one oriented northerly to convey approaching roadside 
ditch flows (Culvert 1A). Culvert 1 is a 600 mm diameter high-density polyethylene (HDPE) pipe with 
vegetated embankments and no formalized end treatment (Figure 1). Culvert 1A is a 900 mm diameter 
corrugated steel pipe (CSP) with riprap stone embankments and no formalized end treatment (Figure 2). 
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FIGURE 1 Culvert 1 Upstream End 

 

FIGURE 2 Culvert 1A Upstream End 

The downstream end is a single span cast in place concrete box culvert. The culvert was significantly 
backwatered and silted-in at the time of the site visit, but it is presumed to be an open bottom structure 
with span of 1.88 m and rise of 1.05 m (Figures 3 and 4). 

The adjacent vacant property upstream of Culvert 1/1A is situated in a low-lying orientation with little 
freeboard from the normal water levels of the upstream channel. Notably, at the time of the site visit, it 
was visually evident that utility locates, and small tracked equipment had accessed the site (possibly for a 
geotechnical investigation) indicating planning for future improvements. The downstream end has riprap 
stone embankments and no formalized end treatments; discharging directly to a heavily vegetated online 
pond (see Section 2.11.1). 

 

FIGURE 3 Culvert 1 Downstream End 

 

FIGURE 4 Culvert 1 Downstream End 

From a review of available record drawings, it is presumed the culvert system is comprised of a series of 
historic extensions/enclosures, likely to facilitate roadwork and adjacent private development. 
A perpendicular box culvert crossing of RR50 extends from the downstream end to a large maintenance 
hole structure located at the projection of the RR50 west curb line at the centreline of George Bolton 
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Parkway. Notably, this large maintenance hole structure is also a point of connection for urban 
stormwater from George Bolton Parkway. From this point the culvert system extends northerly in a single 
barrel piped system to a maintenance hole located immediately south of the Esso gas station entrance, 
behind the RR50 west curb line. From this maintenance hole, the dual barrel arrangement extends north 
of the Esso Station Entrance to the open culvert upstream ends. 

Notably the culvert system has minimal cover (less than 1.5 m) and is situated in proximity to several 
buried infrastructure/utilities and urban surface features. The culvert system is presumed to be situated 
within the Region of Peel RR50 right-of-way (RoW); however, the upstream end (Culvert 1) appears to 
extend west of the visible RoW features. Given the enclosed condition of the culvert system, there are 
significant constraints to visibly assessing the condition/orientation and functionality which may benefit 
from further investigation (i.e., physical access, cleaning/closed-circuit television [CCTV], downstream 
pond maintenance, etc.). Resultant of the enclosed condition the culvert system presents a barrier and 
disconnects the natural environment associated with the natural watercourse. Similarly, the enclosed 
condition presents less opportunity for larger watercourse flows to access floodplain. 

Notably, this structure was not appraised as part of the Region of Peel condition assessments provided to 
Matrix, likely because of the enclosed condition. 

It is recommended, at minimum, the upstream end be further understood by the EA team, as it pertains 
to ramifications of the assessed alternatives for improvement. 

2.3 Culvert 2 
Culvert 2 is located at the rear of a private lot, which is currently under the operation of Enterprise car 
rental. The culvert conveys watercourse flows from north to south via a single barrel 1,500 mm CSP under 
a gravel parking lot connection road. The culvert is oriented perpendicular to the access road and has 
minimal cover (less than 1.5 m). The culvert structure is presumed to be situated within private property. 

The upstream end is comprised of a protruding culvert barrel; oriented northerly to convey approaching 
watercourse flows with vegetated embankments and concrete block end walls. The upstream end is 
partially obstructed by debris (both natural and “urban” debris), slumping slopes, and overhanging 
vegetation (Figure 5). The downstream end is comprised of a protruding culvert barrel with vegetated 
embankments and no formalized end treatments (Figure 6). 

Notably, this structure was not appraised as part of the Region of Peel condition assessments provided to 
Matrix, likely because of its location being situated on private property. 
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FIGURE 5 Culvert 2 Upstream End 

 

FIGURE 6 Culvert 2 Downstream End 

2.4 Culvert 3 
Culvert 3 is located adjacent to RR50 to facilitate an elevated concrete pathway connection to a newly 
constructed multi-unit building situated behind (east of) the YMCA building. The culvert conveys 
watercourse flows from north to south via a single barrel, open bottom 2,900 mm span × 1,780 mm rise 
multiplate corrugated steel pipe arch (CSPA) under a concrete pathway. The culvert is oriented at a skew 
to the pathway (and RR50) and has minimal cover (less than 1.5 m). The culvert structure is presumed to 
be situated within public property (RR 50 RoW); however, the culvert appears to extend east of the visible 
RoW features. 

The upstream end is comprised of an open culvert span, oriented northerly to convey approaching 
watercourse flows with armourstone wingwalls/headwall (Figure 7). The downstream end is comprised 
of an open culvert span with armourstone wingwalls/headwall (Figure 8). 

The watercourse corridor upstream of Culvert 3 is currently under the process of being realigned by a 
private landowner (see Section 2.11.2). The adjacent private property downstream of Culvert 3 is situated 
in a low-lying orientation with little freeboard from the normal water levels of the downstream channel. 

Notably, this structure was appraised as “Fair Condition” by the structure condition assessments 
completed by Region of Peel. The corresponding Region of Peel structure ID is: “FROM - RR050-0215 
TO - RR050-0216.” 

DRAFT



 

 

Fluvial Geomorphology and Hydraulic Assessments, Environmental Assessment 
(EA) and Preliminary Design for Drainage Improvements of Highway 50 from 
Mayfield Road to Healy Road, Region of Peel, Caledon, Ontario 6 Matrix Solutions Inc. 

 

FIGURE 7 Culvert 3 Upstream End 

 

FIGURE 8 Culvert 3 Downstream End 

2.5 Culvert 4 
Culvert 4 is located adjacent to RR50 to facilitate an asphalt entrance to multi-unit commercial property, 
including YMCA facilities. The culvert conveys watercourse flows from north to south via a single barrel, 
closed bottom 2,250 mm span × 1,620 mm rise CSPA under the paved entrance. The culvert is oriented 
perpendicular to the entrance and has minimal cover (less than 1.5 m). The culvert structure is presumed 
to be situated within public property (RR 50 RoW). 

The upstream end is comprised of a protruding culvert barrel, oriented northerly to convey approaching 
watercourse flows with riprap stone/manicured grass embankments and no formalized end treatment 
(Figure 9). The downstream end is comprised of a protruding culvert barrel with manicured grass 
embankments and no formalized end treatment (Figure 10). 

The adjacent private property upstream of Culvert 4 is situated in a low-lying orientation with little 
freeboard from the normal water levels of the upstream channel. Immediately downstream of Culvert 4, 
an open ditch stormwater drainage feature and a roadway light standard exist. 

Notably, this structure was appraised as “Fair Condition” by the structure condition assessments 
completed by Region of Peel. The corresponding Region of Peel structure ID is: “FROM - RR050-0213 
TO - RR050-0214.” 
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FIGURE 9 Culvert 4 Upstream End 

 

FIGURE 10 Culvert 4 Looking Downstream 

2.6 Culvert 5 
Culvert 5 is located adjacent to RR50 to facilitate an asphalt entrance to a recreational vehicle sales 
commercial property, which also forms the east leg of RR50/Parr Boulevard signalized intersection. 
The culvert conveys watercourse flows from north to south via a single barrel, closed bottom 2,080 mm 
span × 1,780 mm rise CSPA under the paved entrance. The culvert is oriented perpendicular to the 
entrance and has minimal cover (less than 1.5 m). The culvert structure is presumed to be situated within 
public property (RR50 RoW). 

The upstream end is comprised of a protruding culvert barrel, oriented northerly to convey approaching 
watercourse flows with riprap stone/manicured grass embankments and no formalized end treatment. 
The downstream end is comprised of a protruding culvert barrel with riprap stone/manicured grass 
embankments and no formalized end treatment (Figures 11 and 12). 

Immediately downstream of Culvert 5, an open ditch stormwater drainage feature and piped urban 
stormwater outfall exist. 

Notably, this structure was appraised as “Fair Condition” by the structure condition assessments 
completed by Region of Peel. The corresponding Region of Peel structure ID is: “FROM - RR050-0211 
TO - RR050-0212.” 
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FIGURE 11 Culvert 5 Downstream End 

 

FIGURE 12 Culvert 5 Looking Downstream 

2.7 Culvert 6 
Culvert 6 is located adjacent to RR50 to facilitate a gravel entrance to a multi-unit commercial property, 
including U-Haul. The culvert conveys watercourse flows from north to south via a single barrel, closed 
bottom 2,250 mm span × 1,620 mm rise CSPA under the gravel entrance. The culvert is oriented 
perpendicular to the entrance and has minimal cover (less than 1.5 m). The culvert structure is presumed 
to be situated within public property (RR 50 RoW). 

The upstream end is comprised of a protruding culvert barrel, oriented northerly to convey approaching 
watercourse flows with riprap stone/vegetated embankments and no formalized end treatment. 
The downstream end is comprised of a protruding culvert barrel with riprap stone/vegetated 
embankments and no formalized end treatment (Figure 13). 

Notably, this structure was appraised as “Fair Condition” by the structure condition assessments 
completed by Region of Peel. The corresponding Region of Peel structure ID is: “FROM - RR050-0209 
TO - RR050-0210.” 
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FIGURE 13 Culvert 6 Downstream End 

2.8 Culvert 7 
Culvert 7 is located adjacent to RR50 to facilitate a gravel entrance to a vacant lot which has visibly been 
recently altered (i.e., demolition, removals etc.). Notably the entrance has been temporarily closed; 
barricaded by concrete blocks. The culvert conveys watercourse flows from north to south via an open 
bottom single span 4,550 mm × 1,500 mm rise concrete box culvert under a gravel entrance. The culvert 
is oriented perpendicular to the entrance and has minimal cover (less than 1.5 m). The culvert structure 
is presumed to be situated within public property (RR 50 RoW). 

The upstream end is comprised of an open culvert span; oriented northerly to convey approaching 
watercourse flows with vegetated embankments and no formalized end treatment (Figure 14). 
The downstream end is comprised of an open culvert span with vegetated embankments and no 
formalized end treatment (Figure 15). 

Notably, this structure was appraised as “Very Good Condition” by the structure condition assessments 
completed by Region of Peel. The corresponding Region of Peel structure ID is: “501227.” 

DRAFT



 

 

Fluvial Geomorphology and Hydraulic Assessments, Environmental Assessment 
(EA) and Preliminary Design for Drainage Improvements of Highway 50 from 
Mayfield Road to Healy Road, Region of Peel, Caledon, Ontario 10 Matrix Solutions Inc. 

 

FIGURE 14 Culvert 7 Upstream End 

 

FIGURE 15 Culvert 7 Looking Downstream 

2.9 Culvert 8 
Culvert 8 is located adjacent to RR50 to facilitate a paved entrance to a multi-tenant commercial plaza, 
including Storage Bolton and Bolton Kia and Bolton Toyota car dealerships. The culvert conveys 
watercourse flows from north to south via an open bottom single span 4,550 mm × 1,620 mm rise 
concrete box culvert under a paved entrance which is urbanized with curbs, sidewalk, and guiderails. 
The culvert is oriented perpendicular to the entrance and has minimal cover (less than 1.5 m). The culvert 
structure is presumed to be situated within public property (RR 50 RoW). 

The upstream end is comprised of an open culvert span; oriented northerly to convey approaching 
watercourse flows with riprap/vegetated embankments, a concrete headwall and armour stone wingwall 
along the roadside embankment (Figure 16). The downstream end is comprised of an open culvert span 
with riprap/vegetated embankments and a concrete headwall and armour stone wingwall along the 
roadside embankment (Figure 17). 

Notably, this structure was appraised as “Very Good Condition” by the structure condition assessments 
completed by Region of Peel. The corresponding Region of Peel structure ID is: “501220.” 
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