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Executive Summary 

The Region of Peel is undertaking a Schedule ‘B’ Municipal Class Environmental Assessment (EA) for 
the improvements to Cawthra Road between the Queen Elizabeth Way (QEW) and Eastgate Parkway 
(5.1 Km), located in the City of Mississauga. This Stormwater Management (SWM) Report is prepared 
in support of the Class EA. It serves to summarize the existing drainage conditions and the proposed 
SWM Plan to mitigate the potential impacts of the proposed improvements to Cawthra Road on 
receiving drainage systems.  

Cawthra Road is principally a four lane urban arterial road. The existing land uses adjacent to the study 
area include a mix of residential, commercial and industrial/employment areas. There are no 
watercourses documented or observed during the site investigations within the project limit. The 
stormwater runoff from the Cawthra Road corridor is largely drained by storm sewers discharging to 
Cawthra Creek which ultimately discharges to Cooksville Creek just north of Lakeshore Road. There 
are no stormwater management facilities for quantity and/or quality control within or adjacent to the 
project corridor. The drainage infrastructure within the project limit consists of roadside curbs, municipal 
storm sewers, stormwater drains and roadside ditches. Cawthra Road currently drains in to the seven 
outlets located along the corridor. The roadway storm sewers also conveying flows from large external 
areas along Cawthra Road. A storm sewer assessment was conducted to determine the hydraulic 
performance of the existing Cawthra Road sewers. The results of the hydraulic assessment indicated 
that twenty one (21) and twenty six (26) sewer legs are deficient in capacity based on latest Region of 
Peel IDF curves and the 2095 future condition IDF curve, respectively. The deficient sewer legs will 
require replacement and upsizing. The results of the CCTV inspection recommended thirty (30) sewer 
legs for replacement due to structural deficiencies.   

The proposed roadway improvements will include raised bike lanes/cycle track along both sides of 
Cawthra Road and localized intersection improvements along the entire corridor. In general, the 
proposed changes to the existing roadway cross section will have minor increase in the overall 
pavement area and are not expected to significantly impact drainage along Cawthra Road within the 
project limits.   

A SWM Plan was developed in order to meet Region of Peel, CVC and TRCA design criteria. Under 
proposed condition, the quantity of runoff resulting from major storms will be conveyed to existing 
outlets as overland flow. For the minor drainage system, stormwater will continue to be collected by a 
series of catchbasins and conveyed to the existing storm sewers with eventual discharge to the existing 
outlets.  

The intent is to control post development peak flows to the pre-development level for all storm events 
up to 100-year storm. The City of Mississauga requirement is to control 100-year post to 2-year pre-
development level. The 2-year control is largely applicable for site/subdivision developments and not to 
a linear road corridor.  

As per Region of Peel guidelines, minor roadway developments are defined as, 

i) Addition of turning lanes and interchange/intersection improvements

ii) Addition of entrance accesses

iii) Shoulder paving for short cycling network connections

The proposed project fall under the category of minor roadway development and road 
reconstruction/retrofit. According to the Region of Peel criteria such projects are exempted for quantity 
controls. The Cawthra Road project is a linear development project (reconstruction) which will include 
localized intersection improvements and raised bike/cycle lanes on both sides of cawthra Road.  



Notwithstanding the above, quantity control to pre-development level has been provided for the areas 
where there were considerable increase in the imperviousness. Best efforts were made to maintain the 
existing condition flows for all storm events up to the 100-year storm. 

The quantity of runoff from the improved section of the roadway will result minor increase in runoff flow 
rates and specific measures/techniques to reduce peak flow rates to the pre-development levels were 
reviewed. Based on the results of the hydrological assessment, the maximum required storage volume 
for the Cawthra Road is 234.1 m3 (to attenuate the 100-year storm). This storage volume will be 
provided through the proposed underground infiltration chambers and the superpipes. Orifice plates will 
be provided at the outlet locations to control flows before discharging stormwater to the municipal storm 
sewer system.  

For the water quality control, a total of four Oil/Grit Separator (OGS) units, underground infiltration 
chambers and the existing roadside ditches will be used to achieve water quality objectives at outlets 
C1, C2, C6 and C7. There is no significant increase in imperviousness within catchments C3. C4 and 
C5. Currently there is no quality treatment at any of the outlets that receive flows from Cawthra Road. 
The size of roadway area is more than 2.0 ha, so it is not practical to install OGS units at C3 and C4 
outlets. The municipal storm sewer systems that collects flow from Cawthra Road do not have any 
quality control measures. In addition to the above, the proposed project falls under the category of 
minor roadway development and road reconstruction/retrofit, and the water quality is not warranted for 
minor roadway improvements. 

The proposed underground infiltration chambers and the green areas within the Right-of-Way will 
provide infiltration to meet water balance and runoff volume control criteria of on-site retention of all 
runoff from the first 27-28 mm of each rainfall event. 

A flow spread analysis was conducted at the low point located under railway crossing to determine the 
flow spread onto travel lanes under both minor and major system flows. The results of the analysis 
indicated that the ponding depth at the low point exceeds 150 mm requirement during the 100-year 
storm event and the criteria of “leaving at least one traffic lane free of water in each direction” was not 
satisfied. The storm sewer conveyance at the roadway sag area will require upgrades to the 100-year 
storm capacity to eliminate flooding at the low/sag point. 
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1 Introduction 
The Region of Peel is undertaking a Schedule ‘B’ Municipal Class Environmental 
Assessment (EA) for improvements to Cawthra Road (Regional Road 17) between the 
Queen Elizabeth Way (QEW) and Eastgate Parkway (5.1 km), located in the City of 
Mississauga. The project limits are illustrated in Figure 1. 

This Stormwater Management (SWM) Report was prepared in support of the Class EA. It 
serves to summarize the existing drainage conditions and the proposed SWM Plan to 
mitigate the potential impacts of the proposed improvements to Cawthra Road on receiving 
drainage systems. 

2 Existing Site Conditions Characterization 
Within the project limits, Cawthra Road is principally a four lane urban arterial with a flush 
median or centre turn lane, auxiliary lanes at intersections, and an additional southbound 
through lane between the Queensway and QEW.  The existing right-of-way (ROW) 
generally varies from 36 to 45m. Sidewalks are available on both sides of Cawthra Road 
from the QEW to Burnhamthorpe Road. North of Burnhamthorpe Road, a multi-use trail 
(MUT) is provided on the west side of Cawthra Road. 

Existing land uses within the study area include a mix of residential, commercial and 
industrial/employment areas. Given the urban context of the study area, natural heritage 
features are generally limited to ornamental plantings, manicured lawns, grassed strips, and 
roadside ditches, although natural areas of Cultural Meadow and Common Reed dominated 
marsh are present in the vicinity of Eastgate Parkway. 

Within the project limits, there are no aquatic features (watercourses) or areas that would be 
designated as Areas of Natural and Scientific Interest (ANSI), Environmentally Sensitive 
Areas (ESA), or Provincially Significant Wetlands (PSW); however, Cawthra Woods (ANSI 
and 21 hectare PSW comprised of deciduous forest and wetlands) is located on the east 
side of Cawthra Road immediately south of the project.  

2.1 Tributary Areas, Outlets and Drainage Patterns 

Drainage within the study area is principally influenced by topography, land cover, and 
grade changes along Cawthra Road. Overall, drainage infrastructure within the study area 
consists of roadside curbs, stormwater drains, and municipal storm sewers, with limited 
ditching present. Roadside ditches which are present on the east and west sides of Cawthra 
Road at the north end of the project direct flow into the Common Reed dominated marshes 
located south of Eastgate Parkway. 

There are no watercourses documented or observed during site investigations within the 
study area, so consequently there are no watercourse crossings within the drainage scope 
of work for the Cawthra Road improvements. 

Drawings SWM E1, SWM E2 and SWM E3, presented in Appendix A, depict the existing 
condition within the project limits, including existing infrastructure and landscaping, drainage 
area discretization, outlets, and the direction of overland flow routes. The Cawthra Road 
corridor was sub-divided into seven drainage catchments. Table 1 provides a summary of 
catchment areas that are currently draining to the seven outlets located along the corridor. 
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Table 1: Existing Storm Sewer Catchment Areas 

CATCHMENT ID 
AREA 
(ha) 

FLOW 
DIRECTIONS 

DRAINAGE 
OUTLET 

DRAINAGE RECEIVER 

C1 1.02 South Outlet 1 450 mm Municipal 
Storm Sewer 

C2 2.14 North/South Outlet 2 750 mm Municipal 
Storm Sewer 

C3 11.10 South Outlet 3 1125 mm x 2250 mm 
Municipal Storm Sewer 

C4 2.95 South Outlet 4 1050 mm Municipal 
Storm Sewer 

C5 1.65 South Outlet 5 900 mm Municipal 
Storm Sewer 

C6 1.51 South Outlet 6 1200 mm Municipal 
Storm Sewer 

C7 1.03 South Outlet 7 525 mm Municipal 
Storm Sewer 

 

The roadway storm sewers located within Catchments C2, C3, C4 and C5 are conveying 
large external areas along Cawthra Road. Table 2 identifies external catchment areas along 
with receiving storm sewers. Drawings SWM E1, SWM E2 and SWM E3, presented in 
Appendix A illustrates location of the external catchment areas.  

 
Table 2: Existing Storm Sewer External Catchment Areas 

CATCHMENT ID 
AREA 
(ha) 

FLOW 
DIRECTIONS 

DRAINAGE 
OUTLET 

DRAINAGE RECEIVER 

EX-C2A 0.27 North Outlet 2 
750 mm Municipal 

Storm Sewer 

EX-C2B 2.74 South Outlet 2 
750 mm Municipal 

Storm Sewer 

EX-C3A 2.14 South Outlet 3 
1125 mm x 2250 mm 

Municipal Storm Sewer 

EX-C3B 179.80 South Outlet 3 
1125 mm x 2250 mm 

Municipal Storm Sewer 

EX-C4A 12.3 South Outlet 4 
1050 mm Municipal 

Storm Sewer 

EX-C4B 6.35 South Outlet 4 
1050 mm Municipal 

Storm Sewer 

EX-C5 1.20 South Outlet 5 
900 mm Municipal 

Storm Sewer 
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All outlets within the study area discharge into existing municipal storm sewers ranging in 
diameter from 450 mm to 1200 mm, which convey runoff westerly, ultimately discharging 
into Cooksville Creek. From Cooksville Creek, runoff flows southerly into Lake Ontario. 

There are no stormwater management facilities for quantity and/or quality control within or 
adjacent to the project corridor. Internal drainage catchments were divided into pervious and 
impervious areas to compute runoff coefficients. Area characterization within the external 
drainage catchments was difficult because of the high density of residential developments, 
therefore, assumptions were made pertaining to the percent pervious/impervious for the 
external areas. Under existing conditions, the total imperviousness within the project limits is 
approximately 84%, with an overall site runoff coefficient of 0.79. Table 3 summarizes the 
existing impervious areas along Cawthra Road. 

Table 3: Existing Impervious Areas 

CATCHMENT 
ID 

AREA 
(ha) 

IMPERVIOUS 
AREA (ha) 

PERCENT 
IMPERV. (%) 

RUNOFF 
COEFFICIENT 

OUTLET 

C1 1.02 0.95 93 0.86 Outlet 1 

C2 2.14 1.75 82 0.78 Outlet 2 

C3 11.10 9.40 85 0.80 Outlet 3 

C4 2.95 2.36 80 0.77 Outlet 4 

C5 1.65 1.27 77 0.75 Outlet 5 

C6 1.51 1.14 75 0.74 Outlet 6 

C7 1.03 1.03 100 0.90 Outlet 7 

Total 21.40 17.90 84 0.79 - 

2.2 Condition of Receiving Watercourses 

Although there are no watercourses within the project limits, runoff from the Cawthra Road 
corridor is largely drained by storm sewers discharging to Cawthra Creek. Cawthra Creek 
rises in the vicinity of Cawthra Road and Dundas Street and flows southeast, reaching 
Cooksville Creek just north of Lakeshore Road. All but a 320 metre stretch of Cawthra 
Creek in Dellwood Park has been buried. The Creek was progressively channelized and 
buried as the lands around it developed. South of the Queensway, much of the subdivisions 
were built as the creek was still open, but as flooding from north became a problem, in the 
late 1970s, all but the Dellwood Park stretch was put underground and the southern tip was 
diverted west to Cooksville Creek from its original route directly into Lake Ontario. The last 
above-ground reach north of Dundas was buried in 2014 as part of an expansion to Dixie 
Union Cemetery. 

In order to identify and assess drainage areas within Cooksville Creek watershed, sub-
catchments were delineated for Cooksville Creek and Cawthra Creek, as depicted in   
Figure 2. Cawthra Road contributes approximately 20.37 ha of drainage area to Cawthra 
Creek watershed. The total watershed area of Cawthra Creek is 503 ha. Cawthra Creek 
ultimately discharges to Cooksville Creek just north of Lakeshore Road. 

2.3 Soil and Groundwater Conditions 

According to Chapman and Putnam’s “The Physiography of Southern Ontario, Third 
Edition” (1984), the area is located within the physiographic region known as the South 
Slope. The South Slope is the southern slope of the Oak Ridges Moraine but it includes the 
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strip south of the Peel Plain. The South Slope contains a variety of soils, some of which 
have proven to be excellent for agricultural use. They developed upon tills which are more 
sandy in the east and clayey in the west. According to the “Surficial Geology of Southern 
Ontario” (OGS, 2010), clay to silt-textured till (Halton Till) is present within the area.  

A detailed geotechnical investigation of the entire project site was not available at the time 
of preparing this report. However, as part of the “Hydrogeological Data Report and Impact 
Assessment, Cawthra Road Sanitary and Watermain Project, 17-2452S (Phase 2), dated 
March 21, 2019” prepared by WSP, a number of boreholes/monitoring wells were installed 
at Cawthra Road within this project corridor. The results of groundwater level 
measurements indicated that groundwater elevation of 130.0m at Cawthra Road north of 
Silver Creek Boulevard and increases up to 140.0m at south of Burnhamthorpe Road. This 
result showed that groundwater flows toward the south/southwest within this area.  

2.4 Significant Natural Features 

With exception of the Cultural Meadow and Common Reed dominated marsh lands which 
are located on both sides of Cawthra Road at the north end of the project (between 
Meadows Boulevard and Eastgate Parkway), there are no significant natural features within 
the project limits. There are no aquatic features (watercourses) within the study area to 
function as fish habitat, so consequently there are no aquatic species at risk (SAR) that 
could directly impact drainage within the corridor with regards to water quality (thermal and 
total suspended solids (TSS) impact).  Furthermore, other than the Cawthra Woods site 
which is located immediately south of the project limits, there are no areas that would be 
designated as ANSI, ESA, or PSW within the study area.  

3 Stormwater Objectives 
The study area traverses both the Credit Valley Conservation Authority (CVC) and Toronto 
and Region Conservation Authority (TRCA) jurisdictions.  Specifically, the segment south of 
Burnhamthorpe Road falls under the jurisdiction of CVC and is part of the Cooksville Creek 
watershed.  The portion north of Burnhamthorpe Road falls within the jurisdiction of TRCA 
and is part of the Etobicoke Creek watershed. Cooksville Creek and Etobicoke Creek are 
located approximately 1.5 km west and 4 km east of Cawthra Road, respectively and both 
flowing southerly towards Lake Ontario. Based upon review of TRCA and CVC sub-
watershed mapping, no watercourses or watercourse crossings were identified within the 
study limits. Since Cooksville Creek is the receiving watercourse for runoff generated within 
the Cawthra Road corridor, CVC guidelines were applied.  The SWM Plan for the Cawthra 
Road improvements has been completed in accordance with the following guidelines: 

• Ministry of the Environment, Conservation and Parks (MECP) Stormwater
Management Planning and Design Manual (SMPDM, 2003)

• Ministry of Transportation Ontario (MTO) Highway Drainage Design Standards
(HDDS, 2008)

• MTO Drainage Management Manual (DMM, 1997)

• Region of Peel, “Public Works Stormwater Design Criteria and Procedures Manual,
June 2019, Version 2.1”

• City of Mississauga Development Requirements Manual (DRM, 2016)

• CVC Stormwater Management Criteria (2012)
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• CVC & TRCA Low Impact Development Stormwater Management Planning and
Design Guide (2010)

• CVC Grey to Green Road Right-of-Way Retrofit Guide: Optimizing Your
Infrastructure Assets through Low Impact Development (2014)

In conformance with the Region of Peel current policies and guidelines, the following design 
criteria have been adopted in the development of drainage and stormwater management 
strategies for this project. 

Storm Sewer System 

• In accordance with the Region of Peel Draft Stormwater Design Criteria and
Procedural Manual (June 2019), the minor drainage system to be sized to convey
runoff from a 10-year storm event.

Major System Drainage 

• In accordance with the Region of Peel Draft Stormwater Design Criteria and
Procedural Manual (June 2019), major system flows (i.e. storms in excess of a 10-
year event) will be conveyed overland to receiving drainage watercourses.

Water Quality 

• Where possible retain rural cross-section using low-impact development

• Level 1 Enhanced treatment through the long-term removal of 80% Total
Suspended Solids (TSS)

• Grass Swales are to be designed to meet the following MECP criteria for quality
control;

Minimum length of swale:  5 m 
Allowable velocity (25 mm 4-hour Chicago storm): 0.5 m/s 
Minimum bottom width of swale:  0.75 m 
Maximum flow depth:  0.5 m 

Runoff Volume Control 

To control the runoff from the Regional specific 90th percentile volume (27-28mm) using 
LIDs infiltration techniques. 

Stormwater Quantity (Flood) Control 

At a minimum post-development flows must be equal to pre-development level for 2 to 
100-year design storms.

Water Balance 

To provide a minimum post development recharge of the first 5 mm for any precipitation 
event. 

IDF Curves 

In accordance with the Region of Peel Draft Stormwater Design Criteria and Procedural 
Manual (June 2019), the Region of Peel 2019 IDF curves have been used for all 
hydrological analysis. 
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Allowable Flow Spread 

In accordance with the Region of Peel Draft Stormwater Design Criteria and Procedural 
Manual (June 2019), the proposed design for the Cawthra Road corridor (Urban Arterial 
roadway) will adhere to the following: 

DESIGN 
CRITERIA 

CRITERIA TO FOLLOW 

MINOR SYSTEM 

25 mm No Surface Ponding 

10-year
• No Barrier Curb Overtopping

• Flow spread must leave at least one lane free of water in each
direction

MAJOR SYSTEM 

Greater than 10-
year up to 100-year 

• No Barrier Curb Overtopping

• Flow spread must leave at least one lane free of water in each
direction

• Preferred Criteria: no greater than 150 mm under 100-year storm
event

4 Approval and Review Requirements 

The Region of Peel is subject to all Federal, Provincial and Local legislation related to 
stormwater management, runoff control and flood control. As mentioned previously, there 
are no watercourse crossings within the study area and all outlets within the study area 
discharge into existing municipal storm sewers. Also, there are no significant natural 
features present with the project limits.    

5 Proposed Drainage Conditions 

5.1 Tributary Areas, Outlets and Drainage Patterns 

The roadway improvements being proposed as part of this project will include raised bike 
lanes/cycle track along both sides of Cawthra Road between the South Service Road and 
Burnhamthorpe Road, and localized intersection improvements along the entire corridor. 
Existing catchbasins will require minor adjustment or relocation where curb lines are to be 
shifted as part of the proposed design. Appendix B includes typical cross-sections which 
represent the proposed condition. In general, the proposed changes to the existing cross 
section will have minor increase in the overall pavement area and are not expected to 
significantly impact drainage along Cawthra Road within the project limits. Further details in 
this regard are provided below.  

Drawings SWM P1, SWM P2 and SWM P3, presented in Appendix C, depict the 
proposed condition within the project limits, drainage area discretization, outlets, and the 
direction of overland flow routes. The existing internal and external catchment areas have 
been maintained in the proposed condition, as well as the existing outlets and drainage 
patterns. Proposed runoff will continue to drain into existing outlets and flow westerly along 
existing municipal storm sewers towards Cooksville Creek.  

A pavement area analysis was conducted for the Cawthra Road corridor to determine the 
impervious area in the existing and proposed conditions within the seven internal roadway 



IBI GROUP DRAFT 
CAWTHRA ROAD CLASS EA 
STORMWATER MANAGEMENT REPORT 
Prepared for the Region of Peel 

March, 2020 9 

drainage areas for the site. Peak flow rates were also determined and compared for various 
storm events using the Rational Method for flow calculation. The Region of Peel 2019 
Intensity-Duration-Frequency (IDF) curves were used for determination of rainfall intensity. 
The results of the pavement area analysis and peak flow calculations are presented in the 
following Table 4. Detailed Calculations are provided in Appendix D.     

Table 4: Pavement Area Analysis and Peak Flow Calculations 

Catchment 
ID 

Total 
Area 
(ha) 

Pavement 
Area (ha) 

Percent 
Imperv.

(%) 

Runoff 
Coeff. 

Flow (m3/sec) 

2- 
Year 

5-
Year 

10- 
Year 

25- 
Year 

50- 
Year 

100- 
Year 

EXISTING CONDITION 

C1 1.02 0.95 93 0.86 0.17 0.22 0.27 0.35 0.43 0.50 

C2 2.14 1.75 82 0.78 0.34 0.44 0.54 0.71 0.87 1.01 

C3 11.10 9.40 85 0.80 0.39 0.56 0.67 0.91 1.12 1.31 

C4 2.95 2.36 80 0.77 0.22 0.31 0.38 0.51 0.63 0.74 

C5 1.65 1.27 77 0.75 0.19 0.26 0.32 0.42 0.52 0.61 

C6 1.51 1.14 75 0.74 0.15 0.21 0.25 0.34 0.42 0.49 

C7 1.03 1.03 100 0.90 0.14 0.19 0.24 0.31 0.39 0.45 

Total 21.40 17.90 84 0.79 1.60 2.19 2.67 3.55 4.38 5.11 

PROPOSED CONDITION 

C1 1.02 0.95 93 0.86 0.17 0.22 0.27 0.35 0.43 0.50 

C2 2.14 1.93 90 0.84 0.36 0.48 0.58 0.76 0.93 1.09 

C3 11.10 9.53 86 0.81 0.39 0.56 0.68 0.92 1.13 1.33 

C4 2.96 2.54 86 0.81 0.23 0.33 0.40 0.53 0.66 0.77 

C5 1.65 1.26 76 0.75 0.19 0.26 0.32 0.42 0.52 0.61 

C6 1.51 1.13 75 0.74 0.15 0.21 0.25 0.34 0.42 0.49 

C7 1.03 1.03 100 0.90 0.14 0.19 0.24 0.31 0.39 0.45 

Total 21.41 18.37 86 0.81 1.63 2.25 2.74 3.63 4.48 5.24 

Note: (1) 25-year, 50-year and 100-year flow rates calculated using Runoff Coefficient Adjustment Factors to account for 

increase in runoff due to saturation of catchment surface as stipulated in Region of Peel Draft Stormwater Design Criteria 

and Procedural Manual (June 2019). 

As indicated in Table 4, the quantity of runoff from the improved section of the roadway will 
result in an increase in runoff flow rates. Therefore, specific measures/techniques to reduce 
peak runoff flow rates are required within catchment C2, C3 and C4 before discharging to 
the receiving municipal storm sewer system.   

5.2 Storm Sewers 

A storm sewer assessment was conducted to determine the hydraulic performance of the 
existing Cawthra Road sewers. The new Region of Peel IDF curves for 10-year storm event 
with 10 minutes inlet time was used for the flow calculations. The Manning’s Equation was 
used to calculate the storm sewer capacity. The results of the hydraulic assessment 
demonstrated that there are twenty one (21) sewer legs that are deficient in capacity and 
require replacement and upsizing. Following Table 5 presents a summary of the deficient 
storm sewer legs. The deficient sewer legs that require replacement and upsizing are 



IBI GROUP DRAFT 
CAWTHRA ROAD CLASS EA 
STORMWATER MANAGEMENT REPORT 
Prepared for the Region of Peel 

March, 2020 10 

shown on Drawings SWM P1, SWM P2 and SWM P3 in Appendix C. The details of the 
storm sewer design sheets are presented in Appendix E.   

Based on the results of the CCTV inspection, thirty (30) sewer legs have been 
recommended for replacement due to structural deficiencies. The detail summary of the 
CCTV inspection are presented in Appendix F. 

5.2.1 Sewer Analysis Using Climate Change IDF Curves 

The existing cawthra Road sewers were also evaluated using the 2095 future condition IDF 
curve to assess the impact of climate change on the storm sewer system. The results of the 
assessment indicate that a total of twenty six (26) sewer legs were inadequate in capacity 
and will require replacement and upsizing. Following Table 5 presents a summary of the 
deficient storm sewer legs. The deficient sewer legs require replacement and upsizing are 
shown on Drawings SWM P1, SWM P2 and SWM P3 in Appendix C. The details of the 
storm sewer design sheets are presented in Appendix E.   

Table 5: Summary of Deficient Storm Sewers 

EXISTING STORM SEWER LEGS TO BE REPLACED 

TYPE OF DEFICIENCY 
CATCHMENT 

AREA NO. 
FROM MH TO MH 

PIPE 
SIZE 
(MM) 

C1 

MH8265114451 MH8264714474 200 Bad CCTV 

MH8264714474 MH8264714473 300 Bad CCTV/Under Capacity 

MH8264714473 MH8264114502 375 Failure CCTV 

MH8264114504 MH8264114504A 375 Poor CCTV 

C2 

MH2690513991 MH2686714032 375 Abandoned CCTV 

MH2686714032 
MH2685214020 

375 Abandoned CCTV 

MH2685214020 MH2682514051 375 
Abandoned CCTV /Under 

Capacity 

MH2679614089 MH2679614089A 450 Under Capacity 

MH2662714356 MH2665814319 200 
Abandoned CCTV/Under 

Capacity 

MH2671114244 MH2670314257 300 Abandoned CCTV 

MH2670314257 MH2668914246 300 Abandoned CCTV 

MH2665814319A MH2666614287 300 Abandoned CCTV 

MH2674214162 MH2679614089B 450 
Abandoned CCTV/Under 

Capacity 

MH2665814319 MH2665814319A 300 Poor CCTV 

MH2668914246 MH2672114191 375 Poor CCTV 

MH2672114191 MH2674214162 450 Under Capacity 

C3 

MH2847512300 MH2843212346 300 Under Capacity 

MH2843212346 MH2838912393 375 Poor CCTV 

MH2782912954 MH2781212976 1050 Failure CCTV 
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EXISTING STORM SEWER LEGS TO BE REPLACED 

TYPE OF DEFICIENCY 
CATCHMENT 

AREA NO. 
FROM MH TO MH 

PIPE 
SIZE 
(MM) 

MH2781212976 MH2779312998 1050 Poor CCTV 

MH2764813167 MH2757513247 1350  Poor CCTV 

MH2748713342 MH2740013435 1350  Poor CCTV 

MH2863612108 MH2857612172 450 Abandoned CCTV 

MH2847512300 MH2843212346 300 Abandoned CCTV 

MH2719013707 MH2717013708 375 Abandoned CCTV 

MH2870712032 MH2863612108 375 Under Capacity 

MH2857612172 MH2853412217 450 Under Capacity 

MH2853412217 MH2846712290 450 Under Capacity 

MH2846712290 MH2840512356 525 Under Capacity 

MH2840512356 MH2834612419 525 Under Capacity 

MH2834612419 MH2828112490 525 Under Capacity 

MH2826712505 MH2823612538 525 Under Capacity 

MH2815712622 MH2809112693 600 Failure CCTV/Under Capacity 

MH2734513494 MH2726213583 1350 Poor CCTV/Under Capacity 

MH2726213583 MH2719913650 1350 Poor CCTV/Under Capacity 

MH2716513685 MH2704813814 1350 Poor CCTV 

MH2704813814 Missing MH 1350 Poor CCTV 

C4 

MH2907911633 MH2905511660 900 Under Capacity 

MH2905511660 MH2899811719 900 Under Capacity 

MH2899811719 MH2896211760 900 Under Capacity 

MH2896211760 MH2886911860 1050 Under Capacity 

MH2886911860 MH2877511960 1050 Under Capacity 

MH2923611465 MH2922511472 N/A Abandoned CCTV 

C5 

MH2946811287 MH2946811287A 525 Under Capacity 

MH2946811287A MH2940011351 525 Under Capacity 

MH2930811429 MH2922511472 750 Under Capacity 

MH2954211221 MH2952711227 600 Abandoned CCTV 

MH2940911372 CB2939211356 300 Abandoned CCTV 

C6 MH2981910930 MH2972911023 300 Under Capacity 

Table 5: Summary of Deficient Storm Sewers (Continued..)

C3 
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6 SWM Plan and Design 

6.1 Proposed Drainage System 

Under proposed conditions, the quantity of runoff resulting from major storms will be 
conveyed to existing outlets as overland flow. The general direction of roadway overland 
flow is shown on Drawings SWM P1, SWM P2 and SWM P3 in Appendix C.  

As part of the minor drainage system, stormwater will continue to be collected by a series of 
catchbasins and conveyed to the current storm sewers with eventual discharge to the 
existing outlets as shown in Drawings SWM P1, SWM P2 and SWM P3 in Appendix C. A 
hydraulic assessment of existing sewers by using the Region of Peel IDF curve 
demonstrate that there are twenty one (21) sewer legs that are deficient in capacity and 
require replacement and upsizing.  

A detailed hydrologic analysis was conducted to calculate pre and post development 
condition flow within the right-of-way at all outlet locations. The analysis indicated that the 
quantity of runoff from the improved section of the roadway will result minor increase in 
runoff flow rates and specific measures/techniques to reduce peak flow rates of runoff are 
required.  

The required storage volumes were calculated using Modified Rational Method and the 
storage will be provided through the proposed underground infiltration chambers and the 
superpipes. Table 6 provides a summary of flow comparisons and the storage required to 
offset the increase in flows. The proposed infiltration chambers and the superpipes will 
offset increase in flows before discharging to the receiving systems. Table 7 provides the 
location of stormwater outlets and associated mitigation measures required to control post-
development flows to pre-development level. The storage calculations at each drainage 
outlet are provided in Appendix D. 

To control post development flow to the pre-development level for all storm events up to 
100-year storm, orifice plates will be provided at the outlet locations before discharging
stormwater to the receiving municipal storm sewer system. The summary of storage
requirement, allowable release rate for all the storm events are provided in Appendix D.
The storage chamber and orifice sizing calculations will be provided in the detailed design
stage.

The quantity control measures along with the recommended storage volumes are shown on 
Drawings SWM P1, SWM P2 and SWM P3 in Appendix C. 
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          Table 6: Existing and Proposed Conditions Flow and Storage Requirements (100 Year) 

Catchment 
ID  

OUTLET 

PROPOSED 
ROADWAY 
DRAINAGE 
AREA (HA) 

100- YEAR FLOW             
(m3/sec) 

QUANTITY 
CONTROL 
STORAGE 
REQUIRED 

(m3) 
Existing Proposed 

Increase 
in Flow 

C1 Outlet 1 1.02 0.50 0.50 0.00 0.0 

C2 Outlet 2 2.14 1.01 1.09 0.08 57.4 

C3 Outlet 3 11.10 1.31 1.33 0.02 86.5 

C4 Outlet 4 2.96 0.74 0.77 0.03 90.2 

C5 Outlet 5 1.65 0.61 0.61 0.00 0.0 

C6 Outlet 6 1.51 0.49 0.49 0.00 0.0 

C7 Outlet 7 1.03 0.45 0.45 0.00 0.0 

 

Table 7: Mitigation Measures Provided at Outlets 

CATCHMENT 
ID 

OUTLET 
STORAGE PROVIDED    

(m3) 
MITIGATION MEASURES 

C2 Outlet 2 57.4 Infiltration Chamber 

C3 Outlet 3 86.5 Superpipe 

C4 Outlet 4 90.2 Superpipe 

 

Low Impact Development (LID) Measures 

Low Impact Development measures such as underground infiltration chambers will be used 
within the roadway right-of-way (R-O-W) areas to offset any negative impacts due to the 
proposed improvements. Infiltration chambers capture runoff for infiltration to groundwater 
and reduces the rates of runoff to the receiving drainage systems. It also provides water 
quality treatment through the capture of both particulate and dissolved constituents.   

As part of the “Hydrogeological Data Report and Impact Assessment, Cawthra Road 
Sanitary Sewer and Watermain Project 17-2452S (Phase 2), Mississauga, ON, dated March 
21, 2019”, prepared by WSP, groundwater level is between 2.4 m to 2.6 m below the 
surface of the road at the monitoring wells located at Cawthra Road within this project 
corridor. According to the above-referenced report, the hydraulic conductivity of soils at 
BH2-13 (located on Cawthra Road approx. 310 m south of Burnhamthorpe Road) is 
1.63X10-7 m/sec. This hydraulic conductivity at BH2-13 is equivalent to an approximate 
infiltration rate of 30 mm/hour (Reference: Table C2, Appendix C, Water Balance and 
Recharge, Stormwater Management Criteria, Toronto and Region Conservation Authority, 
August 2012, Version 1.0) and is suitable for implementation of the underground infiltration 
chambers within the project area. Therefore, the proposed LID measure is supported by the 
currently available geotechnical/hydrogeological information. However, once the new 
geotechnical investigation report for this study area will be available, the proposed LID 
measures need to be evaluated based on the new geotechnical/hydrogeological 
information.  
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Ministry of Transportation (MTO) Policy for Stormwater Storage Facility   

According to the MTO policy, underground infiltration chambers are not considered for 
storage and is not allowed as mitigation measure for quantity controls for the areas that are 
draining to MTO’s right-of-way. In order to meet MTO policy objective, an evaluation of 
SWM system was performed assuming that underground storage system is lost and the 
road improvements still meets the quantity control criteria. 

The proposed underground storage chambers within Catchment C2 will provide 
approximately 57.4 m3 of storage volume to control 100-year post development flow to the 
pre-development 100-year level. However, the storm sewers (proposed upsized/existing) 
located within Catchment C2 will have approximately 69 m3 volume available for storage 
when flowing full. Therefore, if the underground storage system is lost, the proposed 
improvements will still meet the quantity control criteria and there will be no impact on 
MTO’s drainage system.  

6.2 Water Quality Control Measures 

Under existing conditions, almost all the right-of-way (ROW) drains directly to the storm 
sewers and no specific water quality treatment measures currently exist within the project 
limit. 

Water quality control is required for any additional paved areas associated with the 
proposed improvements of the Cawthra Road. A number of stormwater quality control 
practices were reviewed and assessed for their applicability on this project. Due to the 
nature of this facility (i.e. linear transportation corridor), limited space within the roadway 
right-of-way, it is determined that the possible SWM measure through Oil/Grit Separator 
(OGS), underground infiltration chambers and the existing roadside ditches will be used to 
achieve water quality control objectives. Due to large external catchment areas draining 
through the existing outlets 3, 4 and 5, it is not practical to install Oil/Grit Separators at 
these outlets.       

The following measures are proposed to enhance the existing water quality: 

• Four (4) Oil/Grit Separator (OGS) units have been proposed within the project area 
and the location of proposed Oil/Grit Separators is shown on Drawings SWM P1, 
SWM P2 and SWM P3 in Appendix C 

• Underground infiltration chambers will enhance infiltration and thus provide water 
quality treatment; 

• Existing roadside ditches north of Meadows Boulevard will be maintained which will 
provide further enhancement to the water quality. 

Following Table 8 provides summary of treatment measures that are proposed for water 
quality treatment. 
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Table 8: Summary of Treatment Measures 

CATCHMENT 
ID 

OUTLET 
PROPOSED TREATMENT 

MEASURES 
DRAINAGE RECEIVER 

C1 Outlet 1 Oil/Grit Separator 
450 mm Municipal Storm 

Sewer 

C2 Outlet 2 Oil/Grit Separator and 
Infiltration Chambers 

750 mm Municipal Storm 
Sewer 

C6 Outlet 6 Oil/Grit Separator and 
Roadside Ditch 

1200 mm Municipal Storm 
Sewer 

C7 Outlet 7 Oil/Grit Separator and 
Roadside Ditch 

525 mm Municipal Storm 
Sewer 

 

6.3 Water Balance and Runoff Volume Control Measures 

Based on the water balance and runoff volume control criteria outlined in the Region of Peel 
Draft Stormwater Design Criteria and Procedural Manual (June 2019), the proposed design 
for the Cawthra Road corridor must provide, at a minimum, on-site retention of all run-off 
from the first 27-28 mm of each rainfall event through infiltration, re-use and/or 
evapotranspiration. On this basis, it is calculated that 5783 m3 of water is to be infiltrated 
and stored within the corridor to meet the water balance criteria, as noted in Table 9. 

Table 9: Water Balance Storage Requirement 

FACILITY AREA (hseca) 
STORAGE REQUIREMENT TO RETAIN 

27 mm OF RAINFALL (m3) 

Cawthra Road Corridor 21.42 5783 

Best efforts will be made to meet the water balance on-site. The underground infiltration 
chambers and the green areas within the Right-of-Way will provide infiltration for the water 
balance requirement. Details on water balance calculations are provided in Appendix G.  

6.4 Flow Spread 

A flow spread analysis was conducted by using the Region of Peel IDF Curves (2019) at the 
low point located under railway crossing. The analysis was conducted to determine the flow 
spread onto travel lanes under both minor and major system flows at the low point/sag 
along the roadway.  
 

Table 10: Summary of Low Point Spread Analysis (Using Region of Peel IDF Curves) 

LOW POINT 
STATION 

PONDING 
DEPTH (m) 

FLOW 
SPREAD 

(m) 

ENCROACHMENT 
ONTO 1ST 

TRAVEL LANE 
(m) 

CLEAR WIDTH OF 
1ST TRAVEL LANE 

(m) 

MAJOR SYSTEM (100-Year) 

12+040 0.247 12.35 11.86 -4.85 
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The results of the analysis indicated that the ponding depth at the low point exceeds       
150 mm requirement during the 100-year storm event. The criteria of “leaving at least one 
traffic lane free of water in each direction” was not satisfied. The storm sewer conveyance 
for roadway sag area will require upgrades to the 100-year storm capacity to eliminate 
flooding at the low/sag point. The results of the flow spread analysis are presented in 
APPENDIX H. A summary of the results is provided in Table 10. 

6.4.1 Flow Spread Analysis Using Climate Change IDF Curves 

The flow spread analysis was also conducted by using the future climate change IDF curves 
(2095). A summary of the results is provided in following Table 11.  

Table 11: Summary of Low Point Spread Analysis (Using 2095 Climate Change IDF 
Curves) 

LOW POINT 
STATION 

PONDING 
DEPTH (m) 

FLOW 
SPREAD 

(m) 

ENCROACHMENT 
ONTO 1ST 

TRAVEL LANE 
(m) 

CLEAR WIDTH OF 
1ST TRAVEL LANE 

(m) 

MAJOR SYSTEM (100-Year) 

12+040 0.269 13.44 12.94 -5.94 

As seen in Table 10 and Table 11 above, the ponding depth at the low point exceeds 150 
mm limit during major storm events when using the Region of Peel IDF curves (2019) and 
future climate change IDF curves (2095). The current design does not meet the requirement 
of flow spread criteria during major storm events. The storm sewer conveyance for roadway 
sag area will require upgrades to 100-year storm capacity to eliminate flooding at the 
low/sag point. Drawings SWM P1, SWM P2 and SWM P3 in Appendix C indicates the 
location of the storm sewer requiring the 100-year upgrade at the sag. 

7 Erosion and Sediment Control 

If uncontrolled, the construction activities associated with Cawthra Road improvements 
could result in increased rates of erosion and sedimentation within and adjacent to the study 
area and Cooksville Creek subwatersheds. Erosion, for the purposes of this discussion, is 
described as the process whereby soil particles are detached from an exposed surface and 
transported by water, wind or some other agent. Sedimentation is defined as the deposition 
of (eroded) particles at a "downstream" point, typically a watercourse. The potential 
environmental impacts from increased erosion and sedimentation include: degradation of 
water quality; destruction of fisheries habitat; and, increased flooding potential. 

Erosion and sedimentation processes are typically accelerated due to construction 
activities. Literature indicates that construction activities can increase erosion and 
sedimentation rates by 2 to 3 orders of magnitude over that expected from a natural 
forested area. Erosion and sedimentation control are therefore an integral and important 
component in the design and construction of any project. 
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7.1 Erosion and Sediment Control Measures 

To minimize the potential environmental impacts, the following erosion and sedimentation 
control practices will serve to guide the design and implementation phase of the Erosion 
and Sedimentation Control Plan: 

• limit size of disturbed area, 

• limit duration of soil exposure, 

• retain existing vegetation where feasible, 

• limit slope length and gradient of disturbed areas, 

• preserve overland sheet flow and micro-drainage (avoid concentrated channel flows), 

• break and redirect flows to lower gradients, 

• design and implement staged stripping, 

• prevent disturbance of previously stripped and stabilized parcels, and 

• stabilize stripped parcels with temporary vegetative controls. 
 

Appropriate permanent/temporary erosion control measures to be considered in the design 
and implementation of the Erosion and Sedimentation Control Plan are: 
 

• Hydroseeding - One step application of seed and hydraulic slurry with adhesive binder 
(provides permanent stabilization for moderate to steep slopes). 

• Seed and Straw Mulch - Alternative two step application that will be applied to provide 
permanent/temporary vegetative stabilization of disturbed areas. 

• Mulch (straw, wood etc.) - Used to provide temporary erosion protection of exposed 
slopes during over-wintering and for disturbed areas inactive for greater than 45 days. 

• Sod - Utilized to provide quick permanent stabilization of disturbed areas. Applications 
include lateral ditches with gradients < 5% and slopes with steep to moderate grades 
(i.e. 3% to 5%). 

• Erosion Control Blanket - Applied as temporary/permanent erosion protection for 
slopes greater than 2:1 or as a ditch liner. For permanent applications, seed will be 
applied prior to installation. 

• Aggregate Stone - Appropriate material, such as rip rap will be used to provide 
immediate permanent erosion protection of lateral ditches > 5% gradient; and along 
chute/spillways. Geotextile fabric will be applied prior to placement of any aggregate 
material. 

7.2 Sediment Control 

The following elements should be included in the sediment control plan: 

• provision of a series of temporary interceptor/conveyor ditches to direct runoff to the 
siltation/watercourses; 

• provision of rock or straw bale within drainage swales/ditches; and 

• placement of a series of silt control fencing for the interception of sheet flow drainage. 
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All sediment control measures should not be removed until final stabilization of the site. In 
addition, any accumulated sediment shall be removed, as part of a maintenance program, 
from all control measures when accumulation reaches 50% of the height or volume of the 
control structure. 

Environmental Inspection Process - As a component of erosion and sedimentation 
control, environmental inspections of the construction site will be conducted. Environmental 
inspections will be conducted to assess the performance of erosion and sedimentation 
control measures and identify any required maintenance. The frequent inspections will also 
permit the identification of localized erosion and sedimentation control issues that require 
site specific attention. 

Implementation and Recommendation - A 200 m standby supply of prefabricated silt 
fence barrier, in addition to silt fence requirements, shall be maintained at the construction 
site prior to commencement of grading operations and throughout the duration of the 
contract. 

• Where interceptor ditches and/or subsurface drains are specified, they shall be 
constructed prior to commencement of any related cut or fill activities. 

• Cut and fill earth slopes and ditches, shall be treated with the specified cover material 
(seed and mulch, seed and erosion control blanket, seed and sod, rip rap, etc.) within 
45 days from the commencement of the cut, fill or ditching operation. Commencement 
of a cut, fill or ditching operation shall be considered to have occurred when the original 
stabilizing cover has been removed, including grubbing, or has been covered with fill 
material. 

• Run-off from the site and stockpiles shall be controlled to the extent possible to 
minimize sediment entry to the adjacent watercourses. 

• Where dewatering is required, and where culverts are cleaned by hydraulic means, the 
effluent shall be discharged in a manner that prevents the entry of sediments to 
watercourses, or scouring and erosion at the outlet. 

• All erosion and sediment control measures will be clearly stated in the contract 
drawings and documents. 

• Erosion and sediment control plan for the project must adhere to Erosion and Sediment 
Control (ESC) Guidelines for Urban Construction, December 2006, Greater Golden 
Horseshoe Area Conservation Authorities. 
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8 Conclusions and Recommendations 
This report documents the stormwater management aspects associated with the 
improvements to Cawthra Road. It describes the existing and proposed drainage conditions 
within the study limits and outlines the proposed SWM Plan to mitigate the potential impacts 
of the proposed roadway improvements on receiving drainage systems. The findings of this 
study are summarized as follows: 

• Existing drainage patterns will be maintained in the proposed condition, with runoff 
continuing to drain into existing outlets and flow westerly along existing municipal storm 
sewers towards Cooksville Creek. 

• The quantity of runoff from the improved section of the roadway will result minor 
increase in runoff flow rates and specific measures/techniques to reduce peak flow 
rates of runoff are required. 

• Hydraulic assessment of storm sewers with the Region of Peel IDF curve (2019) and 
the future climate change condition (2095) IDF curve indicated deficiency in capacity at 
a number of storm sewer legs and require replacement and upsizing.  

• Quantity control will be provided at the outlets where flow increases from the existing 
condition. The proposed infiltration chambers and the superpipe will provide the 
required storage volume for quantity control. The storage provided in the infiltration 
chambers/superpipe will be controlled through an orifice plate before discharging to the 
outlet. 

• Four (4) Oil/Grit Separator (OGS) units have been proposed within the project area in 
order to provide runoff quality controls. In addition, proposed underground infiltration 
chambers and the existing roadside ditches will provide further water quality treatment. 

• Under proposed conditions, the existing catchbasins will require relocation to the new 
curbs.   

• Water balance will be attained through use of proposed underground infiltration 
chambers and the existing green areas. 

• The ponding depth at the railway underpass exceeds 150 mm limit during major storm 
events and the current design does not meet the requirement of flow spread criteria 
during major storm events. The storm sewer conveyance at the sag will require 
upgrades to the 100-year storm capacity to eliminate flooding at the low/sag point.  

.




