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1 Introduction

1.1 Background
The Region of Peel intends to complete a Schedule ‘C’ Municipal Class Environmental
Assessment (EA) study for the proposed improvements to Airport Road (Regional Road 7)
between King Street (Regional Road 9) and Huntsmill Drive in the Town of Caledon. IBI Group 
has been retained by the Region of Peel to provide consulting services for the preparation of the 
Technical Studies to support the Class EA for the proposed improvements to Airport Road 
between King Street and Huntsmill Drive. IBI Group is responsible for technical analyses and the 
preparation of technical reports to achieve the objectives of the Class EA, including 
recommendations for mitigation for the preferred design. This Stormwater Management (SWM) 
Report is a supporting document to the Class EA for the proposed improvements to Airport Road 
between King Street and Huntsmill Drive. 

Airport Road is a two-lane, undivided, north-south major rural roadway under the jurisdiction of 
the Region of Peel. Within the study limits, Airport Road is situated in the Town of Caledon and 
supports a considerable volume of commuter and truck traffic. The study corridor extends for a 
distance of approximately 7.5 km from 100 m north of King Street to 300 m north of Huntsmill 
Drive, and includes 300 m along all legs of each intersection within the study limits. The study 
corridor also includes a 180 m segment of Old Church Road extending from Airport Road to John
Street. South of the study area, from 1.0 km north of Mayfield Road to 0.6 km north of King Street, 
a Class EA study was already conducted by the Region of Peel to address the proposed widening 
of Airport Road from a two-lane road to a five-lane roadway with a center turning lane. The project 
limits for this study are delineated in Figure 1 presented in APPENDIX A.

The objectives of the EA study for the proposed improvements to Airport Road between King 
Street and Huntsmill Drive are to: 

Identify and evaluate a variety of reconstruction and intersection improvement alternatives 
that will satisfy future travel demands.

Analyze the potential replacement of nine culvert crossings, including one major watercourse 
crossing at Centreville Creek.

The purpose of this SWM Report is to support the Class EA, summarize the existing drainage and 
stormwater management conditions within the study limits, and develop a SWM Plan to convey 
external and internal runoff across the widened Airport Road in order to mitigate the potential
impacts of the proposed roadway improvements on receiving drainage systems.

1.2 Existing Drainage Infrastructure
As part of the Airport Road EA, the following drainage components were identified:

There are seven (7) transverse corrugated steel pipe (CSP) culverts and two (2) transverse 
concrete box culverts that convey external flows across Airport Road. All CSP culverts range 
in size from 450 mm to 900 mm in diameter.
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The existing road side ditches along Airport Road provide water quality/quantity control for 
runoff prior to discharge into receiving systems.

Storm runoff along Airport Road from just south of Walker Road to approximately 200 m south 
of Hilltop Drive, and along Old Church Road from John Street to Airport Road is collected by 
storm sewers and conveyed to Centreville Creek.

Most of the watercourses convey flow through rural or agricultural areas. Some pockets of 
estate/residential land use are also located adjacent to Airport Road.

There are seven (7) low points located along Airport Road which convey overland flow from 
major system events towards receiving watercourses. 

There are no stormwater management facilities within or adjacent to the project corridor.
However, as part of the proposed 15717 Airport Road Residential Subdivision development, 
a SWM Pond is proposed adjacent to the project corridor.

1.3 Proposed Roadway Improvements
As part of the Airport Road EA study, the following preferred roadway improvements were 
investigated:

Preferred Roadway Improvements

Intersection improvements at the Boston Mills Road/Castlederg Sideroad/Airport Road 
intersection by incorporating a roundabout with vegetation in the center island and within the 
four entry/exit pedestrian islands.

 Widening of Airport Road from just south of Castlederg Sideroad to approximately 300 m north 
of the intersection to accommodate the proposed roundabout, northbound and southbound 
centre left turn lanes north of the intersection, and a southbound right turn lane along Airport 
Road. 

Intersection improvements at the Airport Road/Olde Base Line Road intersection by 
incorporating a southbound right turn lane along Airport Road, and center left turn lanes 
northbound on Airport Road and eastbound along Olde Base Line Road. Widening of Airport 
Road and Olde Base Line Road to facilitate the intersection improvements.

Extension of Cranston Drive to the east of Airport Road featuring a roundabout with vegetation
and/or gateway feature in the center island at the Cranston Drive/Airport Road intersection.

Road currently proposed by development on the east side of Airport Road across from the 
Caledon East Public School driveway. 

Widening of Airport Road just south of the Foodland plaza driveway to accommodate a 
northbound right turn lane into the plaza.

Extension of Old Church Road to the west of Airport Road with a proposed connection to Ivan 
Avenue. Intersection improvements at the Airport Road/Old Church Road intersection by 
incorporating a northbound right turn lane on Airport Road and a westbound centre left turn 
lane along Old Church Road.

Intersection improvements at the Airport Road/Walker Road intersection by incorporating 
centre left turn lanes in all four directions and a southbound right turn lane along Airport Road.
Widening of Airport Road and Walker Road to facilitate the intersection improvements.

Proposed 7.0 m wide Median U-Turn (MUT) lane between Walker Road and Leamster Trail.
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Paved shoulder proposed on both sides of Airport Road between Huntsmill Drive and 
Leamster Trail, and on the east side of Airport Road between Leamster Trail and Walker 
Road. 

Multi-Use Path (MUP) and raised bike lane proposed on the west side of Airport Road 
between Leamster Trail and Walker Road.

MUP on the west side or raised bike lanes on both sides of Airport Road between Walker 
Road and Mountcrest Road. 

Sidewalk proposed on both sides of Airport Road between Walker Road and Olde Base Line 
Road.

Raised bike lanes proposed on both sides of Airport Road between Cranston Drive and Olde 
Base Line Road.

Localized changes to the roadway profile, including a westerly shift between Parsons Avenue 
and Old Church Road in Caledon East. Currently no changes to the vertical profile are 
proposed. 

Typical rural and urban cross sections for the proposed roadway are presented on Figures 4-7 in 
APPENDIX E.

2 Site Description

2.1 Study Area
Airport Road from 100 m north of King Street to 300 m north of Huntsmill Drive generally features 
a two lane paved road with wide gravel shoulders and grassy ditches on both sides of the right-
of-way (ROW). At the intersection with Cranston Drive, Hilltop Drive, Mountcrest Road and Old 
Church Road, the ROW has been widened and improved to include turning lanes, curbs, and 
paved shoulders. Airport Road is a straight roadway throughout the study corridor and follows a 
relatively flat topography. The topography within the project limits rises slightly toward the north 
and gently undulates at the location of creek crossings.

The landscape on either side of Airport Road is generally characterized by active agricultural fields 
and meadows that are part of large farm complexes. The study corridor also features pockets of 
homes that occupy small residential lots that were severed from the larger agricultural properties. 
There are multiple residential properties on both sides of Airport Road between Cranston Drive 
and Leamster Trail.

One provincially significant wetland (PSW), Widgett-Innis Wetland Complex, overlaps with the 
study area. This wetland complex is situated on the east side of Airport Road, and only a small 
portion of it that extends along Centreville Creek overlaps with the study area. This wetland is 
mainly dominated by reed canary grass (MAS2-1b). There are two locally significant wetlands, 
Caledon East Wetland Complex and Mono Road Wetland Complex, which also overlap with the 
study area. The Caledon East Wetland Complex is located north of Walker Road West and is 
mainly dominated by swamp communities, although smaller pockets of marsh are also present. 
The swamp communities are dominated by white cedar (Thuja occidentalis) and various hardwood 
species such as black ash (Fraxinus nigra) on mineral soil and in some cases organic soils (White 
Cedar – Hardwood Organic Mixed Swamp Type SWM4-1). The Mono Road Wetland Complex is 
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just inside of the 100 m buffer on the west and east sides of Airport Road and is located 
approximately 410 m north of Castlederg Sideroad. On the west side, the wetland is a swamp 
community dominated by various willow species (Willow Mineral Thicket Swamp Type - SWT2-2) 
and on the east it is identified as a marsh community dominated by narrow-leaved cattail (Narrow-
Leaved Cattail Mineral Shallow Marsh MAS2-1b). Furthermore, there are two small unevaluated 
wetlands located north of Larry Street on the west side of Airport Road.

The majority of the study area falls within the Humber River watershed under the jurisdiction of 
the Toronto and Region Conservation Authority (TRCA) (TRCA 2012, The Humber River 
Watershed), with the exception of a stretch of Airport Road extending from approximately Olde 
Base Line Road to Boston Mills Road/Castlederg Sideroad which falls within the East Credit River 
watershed under the jurisdiction of the Credit River Conservation Authority (CVC). Headwaters of 
the Humber River watershed originate on the Niagara Escarpment and Oak Ridges Moraine and 
then flow towards Lake Ontario. Overall, this watershed includes 1800 km of waterways and over 
600 bodies of water (TRCA 2012, The Humber River Watershed). Centreville Creek, a tributary of
the Main Humber River, crosses Airport Road just south of the Caledon Trailway Path. Within the 
Humber River watershed, segments of Airport Road from Huntsmill Drive to Leamster Trail, and 
between Old Church Road and Larry Street fall within the TRCA’s Regulation limit. Within the East
Credit River watershed, a small stretch of Airport Road just south of Olde Base Line Road falls 
within the CVC’s Regulation limit. As such, any proposed development, interference or alteration 
along these segments of Airport Road will require permits from the TRCA and/or the CVC. Refer 
to APPENDIX C for TRCA and CVC floodplain maps and Regulation Limits. 

2.2 Existing Drainage Conditions
The majority of the study area is located within the Main Humber River and West Humber River 
subwatersheds, which are part of the Humber River watershed governed by the TRCA. Centreville 
Creek, a tributary of the Main Humber River, crosses Airport Road just south of Caledon Trailway 
Path. An unnamed tributary of the East Credit River crosses Airport Road approximately 230 m 
south of Olde Base Line Road within the East Credit River watershed governed by the CVC. Most 
of the watercourses within the project limits convey flow through rural or agricultural areas, with 
some through pockets of estate / residential land use adjacent to Airport Road.

Based upon a review of TRCA and CVC subwatershed mapping and the existing survey data, a 
total of nine drainage features cross the Airport Road ROW within the study area. These drainage 
features were characterized as either watercourses or Headwater Drainage Features (HDF). The 
location of the crossings is shown on Figure 1 in APPENDIX A, with Crossings 1, 2, 3, and 5 
situated along watercourses and Crossings 4, 6, 7, 8, and 9 situated along HDFs. According to 
TRCA and CVC floodplain maps, Crossings 1, 2, and 3 fall within TRCA Regulation limits and
Crossing 5 and 6 fall within CVC Regulation limits. These five (5) locations are therefore 
considered Regulated watercourse crossings. Refer to APPENDIX C for floodplain mapping and 
the location of the four Regulated watercourse crossings.

Crossing 3 (Centreville Creek) has associated floodplains and conveys permanent flow which 
provides direct fish habitat. The portion of the study area north of Castlederg Sideroad (including 
Crossings 1, 2, 3, 4, and 6) is classified as Small Riverine Coldwater Habitat and is located within 
the Main Humber River subwatershed. The portion of the study area south of Castlederg Sideroad 
(including Crossings 7, 8 and 9) is classified as Small Riverine Warmwater Habitat (OMNR and 
TRCA 2005) and is located within the West Humber River subwatershed. Although Crossing 5 is 
located north of Castlederg Sideroad, it is part of the East Credit River watershed governed by the 
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CVC and is classified as Small Riverine Warmwater Habitat in RiverStone’s Natural Environment
Impact Assessment Report (July 2019). All fish species present were native and no species at risk 
were encountered.

Within the project limits, Airport Road is a two-lane, rural roadway, with an approximate roadway 
width of 7.8 m and gravel shoulders on either side varying in width from 2.1 m to 3.0 m. The
general slope of Airport Road is from north to south, with seven low points (sags) along the 
roadway which convey overland flow from major system events towards receiving watercourses. 
In general, Airport Road has rural cross-sections throughout the entire length of the corridor, 
except from just south of Walker Road to approximately 200 m south of Hilltop Drive which 
constitutes an urban section. Within the rural areas, stormwater resulting from both minor and 
major storm events is managed through roadside ditches/swales on both sides of Airport Road, 
rather than through storm sewers, and there are no curbs or pedestrian sidewalks with exception 
of intersections. The roadside ditches/swales range in width from 3.0 m to 7.0 m and range in 
depth from 0.5 m to 2.0 m. Longitudinal CSP culverts of varying diameter and length convey 
stormwater beneath driveways and street entrances on both sides of Airport Road and ultimately 
discharge into the Main Humber River and West Humber River. Within the urban section, Airport 
Road features curbs, gutters, and pedestrian sidewalks on both sides of the roadway, and 
stormwater resulting from minor storm events is conveyed by storm sewers and discharged to the 
receiving watercourse (Centreville Creek). Major system flows within the urban section of the 
corridor are conveyed to existing watercourse crossings as roadway overland flow.

The location of the nine crossings within the Airport Road corridor and their associated external 
drainage areas are illustrated on Figure 2 and Figure 3 in APPENDIX B.  These crossings convey 
external flows across Airport Road. The transverse drainage culverts associated with each 
crossing are labelled C1 through C9 (numbered from north to south along Airport Road) on Figure 
2 and Figure 3 in APPENDIX B. The following Table 1 lists all nine (9) transverse drainage 
culverts and provides details on their respective hydrologic and physical conditions.
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Table 1: Summary of Existing Transverse Drainage Culverts

ID LOCATION TYPE EXISTING SIZE
EXISTING 
LENGTH

SURFACE 
DRAINAGE 

CHARACTERISTICS

C1
70 m north of 

Huntsmill Drive
CSP 900 mm 22.35 m Boyce’s Creek

C2
At north side of 

Parsons Avenue
CSP 850 mm 150 m

Allison Creek 
(Tributary of

Centreville Creek)

C3
35 m north of 
Mountcrest 

Road
Concrete Box 4300 x 870 mm 18.18 m Centreville Creek

C4
175 m south of 
Cranston Drive

CSP 450 mm 24.05 m
Roadside 

Ditch/Swale

C5
230 m south of 
Olde Base Line

Road

East Side:
CSPA

West Side: 
Concrete Box

East Side:
1100 mm

West Side:
2000 x 1100 mm

63.50 m 
Tributary of East 

Credit River

C6
400 m north of 
Boston Mills 

Road
CSP 700 mm 21.22 m 

Roadside 
Ditch/Swale

C7
600 m south of 

Boston Mills 
Road

CSP 450 mm 23.19 m 
Roadside 

Ditch/Swale

C8
725 m north of 

King Street
CSP 600 mm 21.24 m

Roadside 
Ditch/Swale

C9
100 m north of 

King Street
CSP 600 mm 23.66 m

Roadside 
Ditch/Swale

Note: Refer to Figure 2 and Figure 3 in APPENDIX B for culvert location.

2.3 Existing Drainage Areas
A review of available topographic maps, floodplain maps, and Ontario Base Maps was undertaken 
to establish drainage boundaries and associated external drainage areas within the project limits. 
Based on this assessment and drainage boundary information provided by the Region of Peel, 
nine external drainage areas were delineated and are illustrated on Figure 2 and Figure 3 in 
APPENDIX B. Roadside ditching has been used at most locations along Airport Road to direct 
runoff to the nearest receiving watercourse.

2.4 Existing Drainage Elements

2.4.1 Transverse Culverts

Currently, there are nine (9) transverse drainage culverts within the study area. Based on the field 
investigation that was conducted, the hydrologic and physical conditions of the culverts were 
assessed and summarized in the preceding Table 1. Site photographs at each culvert are 
presented in APPENDIX P. 

CSP Culverts

Seven transverse CSP culverts (C1, C2, C4, C6, C7, C8, and C9) currently exist under Airport 
Road within the project limits. All CSP culverts range in size from 450 mm to 900 mm in diameter.  
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Allison Creek Culvert (C2)

The Allison Creek culvert consists of an 850 mm CSP at the upstream end (just north of Parsons 
Avenue). Survey data that was received from the Region of Peel indicates that this culvert 
connects to the storm sewer system along Airport Road just south of Parsons Avenue. Based 
upon site investigation and review of the Fluvial Geomorphological Assessment – Centreville 
Creek and East Credit River Tributary report prepared by GEO Morphix Ltd. in October 2018 , it 
was determined that the Allison Creek culvert (C2) crosses Airport Road just south of Parsons 
Avenue and ultimately discharges just north of the Caledon Trailway Path. At the downstream 
end, C2 is comprised of a concrete pipe. From the discharge point, Allison Creek flows in an 
easterly direction, parallel to and north of the Caledon Trailway Path along a defined ditch for 
approximately 32 m until it enters a CSP culvert which conveys flow across the Caledon Trailway 
Path. Allison Creek discharges just south of the Caledon Trailway Path and flows south for 
approximately 8 m before turning abruptly east and flowing into a small pond. From the pond, 
Allison Creek connects to Centreville Creek. APPENDIX P contains detailed photographs from 
site investigations which confirm the flow path of Allison Creek and the location/size/material of 
the upstream and downstream ends of C2.

Structural Culverts

Centreville Creek Culvert (C3)

The structural culvert has a West-East orientation and is located on Airport Road just south of the 
Caledon Trailway Path. C3 is a concrete box culvert measuring 4.3 m in width, 0.87 m in height,
and 18.18 m in length, carrying two lanes of vehicular traffic across Centreville Creek. The 
overlying deck has a travelled width of 6.8 m and an overall width of 14.3 m.

Tributary of East Credit River Culvert (C5)

The structural culvert is located approximately 230 m south of Olde Base Line Road and has an 
East-West orientation. The culvert inlet is located approximately 40 m east of the edge of Airport 
Road and conveys flow from the east to the west side of the roadway. C5 is comprised of a 
concrete box section at the downstream end and a corrugated steel pipe arch (CSPA) section with 
a headwall at the upstream end.

2.4.2 Storm Sewers

Under existing conditions, runoff from Airport Road just south of Walker Road to approximately 
200 m south of Hilltop Drive, and along Old Church Road from John Street to Airport Road is 
primarily collected by catchbasins, conveyed by storm sewers, and discharged into Centreville 
Creek. The storm sewer system along Airport Road is located between Station 15+340 and 
16+300, with sewers ranging in size from 375 mm to 1200 mm in diameter and outletting to 
Centreville Creek just south of the Caledon Trailway Path. The storm sewer system along Old 
Church Road is located between Station 1+100 and 1+250 (ultimately connecting to the Airport 
Road storm sewer system), with sewers ranging in size from 300 mm to 450 mm in diameter. 
There is also a small network of storm sewers located at the intersection of Airport Road and Olde 
Base Line Road which is within the Project scope. A CCTV inspection was conducted to identify 
the structural condition of the existing storm sewers along Airport Road and Old Church Road 
within the corridor. APPENDIX D summarizes the results of the inspection, identifying legs of storm 
sewer as either Good, Fair, Poor, Bad, or Failure. Based on the results of the CCTV inspection, 
nine (9) sewer legs have been recommended for replacement due to structural deficiencies. 
Existing storm sewers and outlet points are illustrated on Figure 8 in APPENDIX F. The sewer 



IBI GROUP STORMWATER MANAGEMENT REPORT
CLASS ENVIRONMENTAL ASSESSMENT
AIRPORT ROAD IMPROVEMENTS
FROM KING STREET TO HUNTSMILL DRIVE
Prepared for The Regional Municipality of Peel

August 27, 2021 8

legs that have been recommended for replacement due to structural deficiencies are identified on 
Figure 9 in APPENDIX G. 

2.4.3 Drainage Ditches

V-shaped roadside ditches currently exist within the study area and ultimately drain into receiving 
watercourses at crossing locations.

2.5 Existing Landuse, Soils and Physiography
The majority of lands adjacent to the study area are rural in character and include a mix of 
agricultural fields, historic farmsteads, and some residential and commercial developments. The 
sections of land beyond the road ROW are low and wet and/or steeply sloping. The majority of 
lands beyond the study appeared relatively undisturbed.

The soils within the study limits include Chingacousey clay loam, Peel clay, and Bottom Lands
(Hoffman and Richards 1953). Soils throughout the Humber River watershed tend to be poorly 
drained clays and clay tills with relatively low infiltration capacity. As a result of low infiltration within 
the watershed, and because there are few sources of groundwater discharge from regional 
aquifers, base flow in Centreville Creek and associated tributaries tends to be low, with even large 
tributaries often dry in summer months. The upper half of the Humber River watershed within the 
Town of Caledon remains primarily agricultural, while the majority of the lower half of the 
watershed within the City of Brampton has been or will soon be developed.

The study area is located within the South Slope physiographic region. This physiographic region 
occupies approximately 2,400 km2 and extends from the Niagara Escarpment in the west to the 
Trent River in the east (Chapman and Putnam 1984). The South Slope predominately consists of 
shallow shale and till plains which slope gently in a southeasterly direction towards Lake Ontario. 
The topography is mostly subdued and includes low-relief drumlins and moraines.

3 Drainage and Stormwater Management Issues

Airport Road has a rural cross-section throughout the majority of the corridor, meaning that 
stormwater runoff resulting from both minor and major storm events is largely managed through 
roadside ditches. The Region of Peel is proposing localized roadway improvements within the 
study area. Typical rural and urban cross sections for the proposed roadway are presented on 
Figures 4-7 in APPENDIX E. 

Under proposed conditions at urban sections along Airport Road, runoff resulting from major storm 
events will continue to be conveyed to existing watercourse crossings as roadway overland flow, 
while runoff from minor storm events will be conveyed by the proposed condition storm sewer 
system (comprising a combination of existing sewers, replacement sewers, and new sewers). At 
rural sections, both minor and major system flows will continue to be conveyed by roadside ditches
towards receiving watercourses. 

The proposed improvements to Airport Road will result in an increase in pavement area and green 
area within the Project limits. A pavement area analysis was conducted for the study corridor to 
determine the impervious surface area in the existing and proposed condition within the eleven 
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(11) internal roadway drainage areas defined for the site. Peak flow rates were also determined 
and compared for various design storms using the Rational Method for flow calculation, the Region 
of Peel 2019 IDF curves for determination of rainfall intensity, and Runoff Coefficient Adjustment 
Factors for higher intensity storm events to account for increases in runoff due to saturation of 
catchment surfaces as stipulated in the Region of Peel Draft Stormwater Design Criteria and 
Procedural Manual (June 2019). The results of the analysis are presented in the following Table 
2. The existing and proposed internal roadway drainage areas and outlet locations defined for the 
corridor are delineated in Figure 8 and Figure 9 presented in APPENDIX F and APPENDIX G, 
respectively.

Table 2: Pavement Area Analysis

AREA 
ID

TOTAL 
AREA 
(ha)

PAVEMENT 
AREA (ha) 

PERCENT 
IMPERV. 

(%)

RUNOFF 
COEFF.

FLOW (m3/s) 

2-
YEAR

5-
YEAR

10-
YEAR

(1) 100-
YEAR

EXISTING CONDITION

C1 0.88 0.43 48.86 0.67 0.140 0.179 0.218 0.400

C2 1.02 0.24 23.55 0.45 0.109 0.140 0.171 0.313

C3A 3.63 2.00 55.05 0.63 0.543 0.695 0.850 1.557

C3B 0.92 0.77 84.08 0.79 0.172 0.221 0.270 0.494

C4A 2.03 0.63 30.94 0.50 0.239 0.306 0.374 0.686

C4B 0.33 0.11 31.56 0.52 0.041 0.053 0.064 0.118

C4C 1.64 0.73 44.46 0.57 0.224 0.287 0.351 0.643

C4D 2.72 0.94 34.68 0.54 0.347 0.444 0.543 0.994

C5A 1.48 0.48 32.50 0.48 0.168 0.216 0.264 0.483

C5B 7.68 2.01 26.14 0.48 0.878 1.124 1.374 2.517

C6 1.97 0.55 28.16 0.49 0.229 0.293 0.359 0.657

TOTAL 24.30 8.89 36.58 0.53 3.092 3.956 4.839 8.861

PROPOSED CONDITION

C1 0.88 0.43 48.86 0.54 0.114 0.145 0.178 0.326

C2 1.02 0.29 28.63 0.40 0.097 0.124 0.152 0.279

C3A 3.63 2.33 64.24 0.65 0.562 0.719 0.879 1.610

C3B 0.92 0.76 83.05 0.78 0.171 0.219 0.267 0.490

C4A 2.03 1.26 61.96 0.63 0.306 0.392 0.479 0.878

C4B 0.33 0.19 57.12 0.60 0.048 0.061 0.075 0.136

C4C 1.64 1.02 61.84 0.63 0.248 0.317 0.388 0.710

C4D 2.72 1.10 40.60 0.48 0.314 0.401 0.491 0.899

C5A 1.48 0.64 43.58 0.51 0.178 0.228 0.278 0.510

C5B 7.68 1.66 21.61 0.35 0.642 0.822 1.005 1.841

C6 1.97 0.55 28.06 0.40 0.186 0.238 0.291 0.532

TOTAL 24.30 10.24 42.15 0.50 2.864 3.665 4.483 8.209

Note: (1) 100-year flow rates calculated using Runoff Coefficient Adjustment Factor of 1.25 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).
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The results of the pavement area analysis revealed that the proposed improvements to Airport 
Road will slightly increase the existing minor and major flows within five (5) of the catchment areas 
(catchments C3A, C4A, C4B, C4C, and C5A). Minor and major flows within the remainder of the 
project corridor are decreased in the proposed condition. As a result of the increased flow rates in 
catchments C3A, C4A, C4B, C4C, and C5A, specific techniques to reduce the quantity and rate 
of runoff are required. Underground infiltration chambers are proposed within C3A upstream of 
OUTLET 1, within C4A upstream of OUTLET 2 (to provide combined storage for C4A and C4B), 
within C4C upstream of OUTLET 3, and within C5A upstream of OUTLET 6. The four (4) proposed 
infiltration chambers will provide 126 m3, 142 m3, 70 m3, and 42.24 m3 of storage volume, 
respectively, to address quantity control requirements within the corridor. Orifice plates will be 
proposed downstream of the infiltration chambers within control manholes to control post-
development peak flows to pre-development levels. Refer to APPENDIX M for the full pavement 
area analysis and determination of peak flow rates and required storage volumes for the existing 
and proposed internal roadway drainage areas. 

Under proposed conditions, water quality control for the rural corridor will continue to be provided 
within the existing roadside ditches through vegetation runoff velocity reduction and infiltration.
For the urban corridor, water quality control will be addressed through a combination of Oil Grit 
Separator (OGS) units, underground infiltration chambers, and Jellyfish Filters. Refer to Section 
6.4 for location specific water quality treatment measures along the proposed urban corridor.
When implemented in tandem, the OGS units, infiltration chambers, and/or Jellyfish Filters will 
form treatment trains and provide Enhanced Level water quality protection for runoff prior to 
discharge into receiving systems. Water balance control for the proposed site will be achieved 
through infiltration of vegetative areas. Refer to Section 6.5 for a more detailed description of the 
water balance control measures proposed for the Airport Road corridor.

4 Design Criteria

In compliance with the Ministry of Transportation of Ontario (MTO) Highway Drainage Design 
Standards (HDDS, 2008) and 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 the Airport Road improvements project between King Street and Huntsmill Drive.

Culverts 

Design Storm Event

According to MTO HDDS WC-1, the design return period for rural structures with a span less than
or equal to 6.0 m is 25-year.  A structure with a span exceeding 6.0 m on a Rural Arterial road 
should be designed to convey the 50-year design storm at the required freeboard and soffit 
clearance. The following criteria were applied to evaluate the hydraulic performance of the existing 
and proposed culverts within the project limits.

Freeboard 

Clause 1-10.8.2 of the Canadian Highway Bridge and Design Code (CHBDC) recommends a 
freeboard of 1.0 metre “….from the edge of through traffic lanes to the design high-water level 
…..” for the design storm.  This freeboard is a recommended value although it is recognized that, 
due to site-specific considerations, it is not always feasible to provide this value.
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Vertical Clearance to Soffit

The provision of vertical clearance is typically related to scour and debris. For low vulnerability 
bridges (rigid frame, internal abutment and slab) and for culverts with a span less than or equal to
6 m in general, the requirement is a minimum of 0.3 m vertical clearance from the design flood to 
the soffit.  For structures exceeding 6 m in span, the vertical clearance shall not be less than 1 m.

Headwater / Depth (HW/D) Ratio

MTO HDDS WC-7 stipulates a design standard for flood depth at the upstream face of a culvert 
which is expressed as a ratio of flood depth at the upstream face of the culvert to the diameter or 
rise of the culvert (HW/D). The following criteria apply for the Airport Road culverts: 

Culverts with diameter or rise < 3.0 meters HW/D 1.5

Culverts with diameter or rise 3.0 to 4.5 meters HW/D 4.5

Culverts with diameter or rise > 4.5 meters HW/D 1.0

Changes in Upstream Water Levels

In accordance with good design practice, any increase in the upstream flood elevation resulting 
from the construction of a new structure should be kept to a minimum. The design target for 
upstream water level increases is zero.  Minor increases may be accepted if:

i. They are contained within the lands owned by the proponent;
ii. The increase is in a valley system in which the flood line does not change appreciably in a 

horizontal direction;
iii. No structures are impacted by the flood level change;
iv. The increase is contained within municipally owned land or easement;
v. The increase is at the face of the existing structure and does not impact 

upstream/downstream lands;
vi. Written approval is obtained from the affected landowner.

Regulated Watercourse Crossings & Criteria

REGULATED 
WATERCOURSE 

/ CROSSING

TRCA / CVC 
JURISDICTION 

FISH / 
AQUATIC 

(Y/N)

TERRESTRIAL / 
WILDLIFE (Y/N)

FLOOD 
HAZARD (Y/N) 

GEOMORPHIC 
HAZARD (Y/N) 

C1 TRCA Y Y Y N
C2 TRCA N N Y N
C3 TRCA Y Y Y N
C5 CVC N N Y N
C6 CVC N Y Y N

Storm Sewer System

In accordance with the Region of Peel Draft Stormwater Design Criteria and Procedural Manual 
(June 2019), the minor drainage system has been 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 up to and including the 
100-year event or Regional Storm) will be conveyed overland to receiving drainage watercourses.
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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 analyses.

Climate Change

In accordance with the Region of Peel Draft Stormwater Design Criteria and Procedural Manual 
(June 2019), climate change considerations have been incorporated into the hydrologic and 
hydraulic analyses for the Airport Road culverts and storm sewers. The hydraulic capacities of the 
culverts and storm sewers have been evaluated using future condition flow rates calculated using 
Region of Peel 2095 IDF curve parameters determined through regression analysis of rainfall data 
taken from the Ontario Climate Change Data Portal (2065-2095, 90% dataset). 

Water Quantity Control

Control post-development peak flows to pre-development levels for all storms up to and including 
the 100-year storm event (i.e., 2, 5, 10, 25, 50 and 100-year storms).

Water Quality Control 

SWM measures implemented along the study corridor will provide the ‘Enhanced’ Level of Water 
Quality Protection (i.e. long-term average removal of 80% of suspended solids) as outlined by the
Ministry of the Environment, Conservation and Parks (MECP) and stipulated in the Region of Peel 
Draft Stormwater Design Criteria and Procedural Manual (June 2019). 

Water Balance Control 

In accordance with the Region of Peel Draft Stormwater Design Criteria and Procedural Manual 
(June 2019), the proposed design for the Airport Road corridor will provide, at a minimum, on-site 
retention of all run-off from the first 27 mm of each rainfall event through infiltration,  
evapotranspiration, and/or stormwater reuse. 

Allowable Flow Spread

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

DESIGN CITERIA 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.
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5 Hydrotechnical Assessments

5.1 General
Hydrologic analyses were undertaken to determine peak flow rates for the Airport Road and Old 
Church Road storm sewers under existing and proposed roadway conditions, as well as external 
flow rates at the nine watercourses which cross the Airport Road ROW. The watercourses within 
the study limit are part of Main Humber River and West Humber River subwatersheds, with 
Crossing 5 part of the East Credit River watershed under the jurisdiction of the CVC. Hydraulic 
analyses were conducted to evaluate the performance of existing culverts and to determine 
appropriate sizing for culvert replacements, where required, to convey external runoff across 
Airport Road according to current design standards. Hydraulic analyses were also conducted to 
evaluate the performance of the existing storm sewer systems under existing and proposed 
roadway design flows, to determine appropriate sizing for storm sewer replacements, where 
required, and to design new storm sewers along Airport Road in locations where the rural corridor 
has been converted to an urban roadway.  

Climate change considerations were incorporated into the hydrologic and hydraulic analyses for 
the Airport Road culverts and storm sewers. The hydraulic capacities of the culverts and storm 
sewers have been evaluated using future condition flow rates calculated using Region of Peel 
2095 IDF curve parameters determined through regression analysis of rainfall data taken from the 
Ontario Climate Change Data Portal (2065-2095, 90% dataset). Refer to APPENDIX O for details 
on the regression analysis used in determining the Region of Peel 2095 IDF curve parameters.

5.2 Hydrologic Assessment

5.2.1 Culverts

All surface watercourses contributing flows to Airport Road are located within the jurisdiction of 
the TRCA, with the exception of Crossing 5 and 6 which are within the East Credit River watershed 
and under the jurisdiction of the CVC. The hydrological analysis undertaken for peak flows was 
based on the Rational Method using the Region of Peel 2019 IDF curves for determination of 
rainfall intensity and the external drainage areas for each crossing identified on Figure 2 and 
Figure 3 in APPENDIX B. However, for Allison Creek (C2) and Centreville Creek (C3), peak flows 
for all return periods were obtained from the Centreville Creek HEC-RAS model provided by the
TRCA (HEC-RAS Project File Name: WR14-0447-03Caledo). The Regional storm flow for C1 was 
obtained from the Upper Huntsmill HEC-RAS model provided by the TRCA (HEC-RAS Project 
File Name: CVC), with peak flows for all other return periods calculated using the Rational Method.
The hydrologic input parameters including pervious and impervious drainage area, runoff 
coefficient, and catchment length were calculated based on the available topographic and 
drainage area mapping. The Regional storm flow for C9 was calculated as part of the previous 
Airport Road EA study from Mayfield Road to King Street. Regional storm flows for C4, C5, C6, 
C7, and C8 were calculated through transposition and interpolation of the adjacent C9 Regional 
discharge value using the MTO’s Transposition of Flood Discharge method. The time of 
concentration for each external drainage catchment was determined for flow computations using 
the Airport Equation. Hydrologic input parameters are presented in APPENDIX H. The results of 
the 2019 IDF hydrologic assessment for the Airport Road culverts are presented in the following
Table 3. 



Notes:
(1) Regional storm flow at C1 is obtained from TRCA's HEC-RAS model.
(2) All flows at C2 and C3 are obtained from TRCA's HEC-RAS model.
(3) Regional storm flows are calculated based on transposition and interpolation of adjacent C9 Regional flow value using MTO Method.
(4) Regional storm flow at C9 was calculated in previous Airport Road EA study from Mayfield Road to King Street.
(5) All other flow rates calculated using Rational Method and Region of Peel 2019 IDF curve parameters outlined in Region of Peel Draft Stormwater Design Criteria and Procedural Manual (June 2019).

Airport Equation: Bransby Williams Equation:

(6) 25-year, 50-year, and 100-year flow rates calculated using Rational Method were multiplied by 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).

MTO's Transposition of Flood Discharge Method:
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5.2.1.1 Climate Change

The Region of Peel 2095 IDF curves were used in conjunction with the external drainage areas to 
calculate future condition peak flow rates associated with the 2-year, 5-year, 10-year, 25-year, 50-
year, and 100-year storm events for all crossings except C2 and C3. For C2 and C3, flow data 
was taken from the TRCA’s Centreville Creek HEC-RAS model and therefore could not be 
extrapolated using 2095 IDF curves since external drainage areas were not delineated within the 
scope of this study. Refer to APPENDIX O for the results of the 2095 IDF hydrologic assessment 
for the Airport Road culverts. 

5.2.2 Storm Sewers

The Rational Method was used in conjunction with existing and proposed internal roadway 
drainage areas and Region of Peel 2019 IDF curve data to compute existing and proposed peak 
flows for the storm sewer networks along Airport Road and Old Church Road. Peak flow 
calculations for the storm sewer systems are provided in the storm sewer design sheets presented 
in APPENDIX L. 

5.2.2.1 Climate Change

The Region of Peel 2095 IDF curves were used in conjunction with the proposed internal roadway 
drainage areas to calculate future condition peak flow rates for the Airport Road and Old Church 
Road storm sewer systems. Future condition peak flow calculations for the storm sewer systems 
are provided in the storm sewer design sheets presented in APPENDIX L. 

5.3 Hydraulic Assessment

5.3.1 Culverts

Existing Condition

In order to assess the hydraulic capacity of the existing culverts, the 2019 IDF peak flows 
established in the hydrologic assessment were used in conjunction with hydraulic modelling 
software. The Centreville Creek HEC-RAS model provided by TRCA already modelled the existing 
C3 crossing and associated flow data. The Upper Huntsmill HEC-RAS model provided by TRCA 
did not feature C1. As such, the Upper Huntsmill model was modified to include the existing culvert
and was programmed with the Region of Peel 2019 IDF peak flow data. The HEC-RAS models 
were run to obtain water surface elevations at the cross sections upstream of the culverts. C2, C4, 
C5, C6, C7, C8, and C9 were modelled in CulvertMaster using the Region of Peel 2019 IDF peak 
flows, and corresponding headwater elevations were extracted from the outputs. Using the 
computed headwater elevations and surveyed road data, freeboard was calculated at all existing
crossings. For the culverts modelled in CulvertMaster, HW/D ratios were also extracted from the 
outputs.

Evaluation of the culverts was based on a 25-year design storm event in accordance with MTO 
HDDS WC-1 (adopted by the Region of Peel) since all culvert spans are less than 6.0 m. All 
existing culverts are CSP with the exception of C3 and C5 which are concrete. The results of the 
2019 IDF hydraulic assessment for the existing Airport Road culverts are presented in the 
following Table 4. As evident from Table 4, C1, C2, C3, C4, C7, C8, and C9 do not meet the 
minimum 1.0 m freeboard requirement, with C2, C7, and C8 overtopping the roadway for the 
design flow. For the culverts modelled in CulvertMaster, C4, C7, and C8 exceed the maximum 
HW/D ratio of 1.5. As a result of hydraulic deficiency, C1, C3, C4, C7, C8, and C9 will be replaced 
and upsized in the proposed condition. C6 will also be replaced due to poor physical condition.
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Although hydraulically deficient, C2 cannot be upsized at this time due to road profile restrictions. 
As such, C2 will be maintained in the proposed condition, however, upsizing of this culvert should 
be considered in future road profile changes and rehabilitation work. C5 currently meets all 
hydraulic criteria and will also be maintained in the proposed condition. CulvertMaster and HEC-
RAS outputs for the existing Airport Road culverts are presented in APPENDIX I and APPENDIX 
J, respectively.



Notes:
(1) Design headwater elevation obtained from TRCA's HEC-RAS model.
(2) Design headwater elevation obtained from CulvertMaster.
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Centreville Creek Culvert (C3)

A preliminary hydraulic analysis of C3 was undertaken using the Centreville Creek HEC-RAS 
model provided by the TRCA since the Centreville Creek culvert was already programmed into 
the model. The results of hydraulic analysis are presented in the following Table 5, detailing the 
existing condition flood elevations for all storm events upstream of the culvert.

Table 5: Water Surface Elevations at Existing C3 Culvert (HEC-RAS Station: 7.663)

CROSSING
WATER SURFACE ELEVATION (m) 

2-YEAR 5-YEAR 10-YEAR 25-YEAR 50-YEAR 100-YEAR REGIONAL

C3 288.20 288.34 288.43 288.14 288.23 288.62 289.30

The existing top of road elevation along the centreline of Airport Road at the location of C3 is 
approximately 288.20 m. Under existing conditions, the 25-year flood elevation at the cross section 
upstream of the culvert is 288.14 m, which indicates that the flood line is 0.06 m below the top of 
the roadway. It should be noted that the 25-year and 50-year water surface elevations computed 
upstream of C3 are less than the water surface elevations resulting from more frequent storm 
events (2-year, 5-year, and 10-year storm events). 

Proposed Condition 

As a result of inadequate hydraulic capacity or poor physical condition, all culverts will be replaced 
and upsized with the exception of C2 and C5. A comparison of existing and proposed culvert sizes 
is presented in the following Table 6. 

Table 6: Comparison of Existing and Proposed Culvert Sizes

CULVERT
EXISTING PROPOSED

SIZE (mm) TYPE 
LENGTH 

(m)
SIZE (mm) TYPE 

LENGTH 
(m)

C1 900 CSP 22.35 3658 x 1067
Open Footing 
Concrete Box

24.10

C2 850 CSP 150.00 Culvert To Be Maintained

C3 4350 x 870
Concrete 

Box
18.18 12192 x 1372

Open Footing 
Concrete Box

18.4

C4 450 CSP 24.05 825 Concrete Pipe 26.00

C5 2000 x 1100
Concrete 

Box
63.50 Culvert To Be Maintained

C6 700 CSP 21.22 4267 X 1524
Open Footing 
Concrete Box 

25.85

C7 450 CSP 23.19 1830 x 900 Concrete Box 23.70

C8 600 CSP 21.24 750 Concrete Pipe 21.30

C9 600 CSP 23.66 825 Concrete Pipe 49.40

In order to assess the capacity of the proposed culverts, the 2019 IDF peak flows established in 
the hydrologic assessment were used. The proposed culverts were then modelled in either HEC-
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RAS or CulvertMaster, and headwater elevations were extracted from the outputs. Using the 
proposed headwater elevations and proposed road data, freeboard was calculated at all proposed 
crossings. For the culverts modelled in CulvertMaster, proposed HW/D ratios were also extracted 
from the outputs. Although maintained, C2 and C5 were modelled in the proposed condition using 
proposed roadway elevations to assess the impact of the proposed roadway design on the existing 
culverts.

Evaluation of the proposed and maintained culverts was based on a 25-year design storm event, 
with the exception of C3 which was based on a 50-year design storm in accordance with MTO 
HDDS WC-1 for culvert spans exceeding 6.0 meters. In the proposed condition, all culverts are 
concrete with the exception of C2 which is CSP. The results of the 2019 IDF hydraulic assessment
for the proposed condition Airport Road culverts are presented in the following Table 7. As evident 
from Table 7, all proposed culverts meet the hydraulic criteria with the exception of C3 and C7
which do not meet the required freeboard and are constrained by the Airport Road roadway profile. 
As a result, these culverts cannot be upsized further to meet hydraulic criteria without significantly 
impacting the road profile. Although it is not possible at this time, upsizing of C3 and C7 should be 
considered in future road profile changes and rehabilitation work. Refer to APPENDIX K for details 
on the road profile restrictions at C3. Based on the results of Table 7, C2 fails to meet the freeboard 
criteria in the proposed condition and overtops the roadway for the design flow. Since C2 was 
hydraulically deficient in the existing condition and was unable to be upsized at this time due to 
road profile constraints, C2 continues to be deficient in the proposed condition. Upsizing of C2 
should also be considered in future road profile changes and rehabilitation work. From Table 7, 
C5 also fails to meet the freeboard requirement in the proposed condition. Although C5 is to be 
maintained, there is a road profile decrease at the location of the culvert in the proposed condition. 
As a result of this decrease, the freeboard at C5 drops below 1.0 m in the proposed condition, 
however, it is still within an acceptable limit. CulvertMaster and HEC-RAS outputs for the proposed
condition Airport Road culverts are presented in APPENDIX I and APPENDIX J, respectively.
Refer to Table 8 for a comparison of existing and proposed Regional water surface elevations 
(WSEs) at the culvert locations for the 2019 IDF flows. In the proposed condition, all proposed 
culverts will reduce the existing Regional storm water surface elevations.

Crossing C6 falls under the jurisdiction of CVC and have high potential for amphibian movement 
between the two lobes of the Mono Road wetland complex. CVC has recommended wildlife 
crossing improvements to be incorporated in the proposed sizing to facilitate both reptile and 
amphibian movement. Accordingly, a 4.267 m X 1.524 m open footing concrete culvert is proposed 
for this crossing with an openness ratio of 0.25 as per CVC’s Fish and Wildlife Crossing Guidelines 
(CVC 2017).



Notes:
(1) Design headwater elevation obtained from TRCA's HEC-RAS model.
(2) Design headwater elevation obtained from CulvertMaster.

(4) Due to road profile restrictions and criteria for minimum cover, C3 and C7 cannot be upsized further to meet hydraulic criteria.
(5) Due to road profile decrease at C5, freeboard is below 1.0 m, however, it is still within acceptable limit.

(3) Due to road profile restrictions and criteria for minimum cover, C2 cannot be upsized to meet hydraulic criteria.
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Table 8: Comparison of Existing and Proposed Regional WSEs

CULVERT ID
EXISTING CONDITION

PROPOSED 
CONDITION DIFFERENCE 

(m) 

FLOODING 
HAZARD 

INCREASE 
(Y/N)

REGIONAL STORM 
WSE (m)

REGIONAL STORM 
WSE (m)

C1 316.88 316.82 -0.06 N

C2 288.37 288.16 -0.21 N

C3 289.30 289.05 -0.25 N

C4 303.87 302.29 -1.58 N 

C5 296.09 296.09 0.00 N 

C6 298.21 297.34 -0.87 N 

C7 294.80 294.33 -0.47 N

C8 281.90 280.87 -1.03 N

C9 275.29 275.22 -0.07 N

Note: Negative value indicates reduction in flood elevation. 

The following Table 9 summarizes the deficient culverts in the proposed condition and the 
constraints and justification for the hydraulic deficiency.

Table 9: Summary of Hydraulically Deficient Culverts in Proposed Condition

CULVERT 
ID

TYPE OF DEFICIENCY IN 
PROPOSED CONDITION

CONSTRAINT/JUSTIFICATION

C2 Freeboard

Road profile cannot be raised at this time due to 
significant impact on the intersection and access 
roads. Upsizing of this culvert should be considered 
in future road profile changes and rehabilitation 
work.

C3 Freeboard

Road profile cannot be increased at this time. 
Culvert cannot be upsized further to meet hydraulic 
criteria without significantly impacting the road 
profile. Upsizing of this culvert should be considered 
in future road profile changes and rehabilitation 
work.

C7 Freeboard

Road profile cannot be increased at this time. 
Culvert cannot be upsized further to meet hydraulic 
criteria without significantly impacting the road 
profile. Upsizing of this culvert should be considered 
in future road profile changes and rehabilitation 
work.

Centreville Creek Culvert (C3)

A preliminary hydraulic analysis of the proposed Centreville Creek culvert was undertaken by 
modifying the Centreville Creek HEC-RAS model provided by the TRCA. Proposed culvert 
dimensions were programmed into the model, and the proposed condition flood elevations 
upstream of the culvert were recorded for all storm events using the flow data already programmed 
into the model. The results of the hydraulic analysis are presented in the following Table 10. 
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Table 10: Water Surface Elevations at Proposed C3 Culvert (HEC-RAS Station: 7.663)

CROSSING
WATER SURFACE ELEVATION (m) 

2-YEAR 5-YEAR 10-YEAR 25-YEAR 50-YEAR 100-YEAR REGIONAL

C3 287.31 287.48 287.56 288.00 288.14 288.30 289.05

The top of road elevation along the centreline of Airport Road was increased to 288.54 m at the 
location of C3 in the proposed condition. Under proposed conditions, the 50-year flood elevation 
at the cross section upstream of the culvert is 288.14 m, which indicates that the flood line is 0.40 
m below the top of the roadway. It should be noted that the water surface elevations for all storm 
events decrease as a result of upsizing C3 in the proposed condition, with the Regional storm 
water surface elevation reducing by 0.25 m. 

5.3.1.1 Climate Change

Existing and proposed culverts were evaluated using the 2095 IDF peak flows established in the 
hydrologic assessment to assess the impact of climate change on the culverts. Future condition 
flow rates were programed into HEC-RAS and CulvertMaster for associated culverts, and the 
resulting headwater elevations and HW/D ratios were recorded and used in the 2095 IDF hydraulic 
assessment. C2 and C3 were not included in the 2095 IDF hydraulic assessment because flow 
data for these culverts was originally obtained from the TRCA’s Centreville Creek HEC-RAS 
model. The results of the 2095 IDF hydraulic assessment for the existing and proposed Airport 
Road culverts are presented in APPENDIX O. CulvertMaster and HEC-RAS outputs are presented 
in APPENDIX I and APPENDIX J, respectively.

The existing culverts which were hydraulically deficient for the 2019 IDF flows are also deficient 
when modeled with the 2095 IDF flow rates, with increased headwater elevations, decreased 
freeboard, and increased HW/D ratios (for those modeled in CulvertMaster). However, existing C5 
and C6 continue to meet hydraulic criteria for future flows under existing roadway conditions.  

Similarly, proposed C7, which was hydraulically deficient for the 2019 IDF flows, continues to be 
deficient when modelled with the 2095 IDF flow rate, with an increased headwater elevation, 
decreased freeboard, and increased HW/D ratio. As previously stated, road profile restrictions 
prevent C7 from being upsized further at this time, however, upsizing of this culvert should be 
considered in future road profile changes and rehabilitation work. In the proposed condition, C5 is 
maintained, however, the road design results in a decrease in roadway elevation at the location 
of the culvert. As such, the freeboard at C5 drops below 1.0 m in the proposed condition under 
2019 IDF flows. When modelled with the 2095 IDF flow rate, the freeboard at C5 decreases further, 
however, it is still within an acceptable limit. All culverts which met hydraulic criteria in the proposed 
condition for the 2019 IDF flows continue to meet hydraulic criteria for future flows. The results of 
the 2095 IDF hydraulic assessment indicate that, where road profile allows, proposed culverts 
have been designed to sufficiently convey external flows under climate change considerations. 

5.3.2 Storm Sewers

A storm sewer assessment was conducted to determine the hydraulic performance of the existing
Airport Road and Old Church Road sewers under existing and proposed design flows. Storm 
sewer capacity was calculated using Manning’s Equation as detailed in the storm sewer design
sheets presented in APPENDIX L. The results of the 2019 IDF hydraulic assessment for the 
existing storm sewers along Airport Road and Old Church Road indicate that based on a 10-year 
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design return period, seven (7) sewer legs are deficient in capacity and require replacement and 
upsizing. Based on the results of the CCTV inspection, nine (9) sewer legs have been 
recommended for replacement due to structural deficiencies. Refer to Table 11 for a summary of 
the deficient storm sewer legs, identified from manhole (MH) to MH along the study corridor.

Table 11: Summary of Deficient Storm Sewers

EXISTING STORM SEWER LEGS TO BE REPLACED
TYPE OF 

DEFICIENCYFROM MH TO MH
FROM 

STATION
TO

STATION

MH8576191490 MH8576591454 15+345.4 15+396.0 Poor CCTV

MH8576591454 MH8576991416 15+396 15+451.0 Poor CCTV

MH8577191388 MH8577591348 15+490.0 15+546.0 Poor CCTV

MH8577991307 MH8578191286 15+604.0 15+634.4 Failure CCTV

MH8578191286 MH8578691245 15+634.4 15+692.1 Poor CCTV

MH8578691245 MH8578791229 15+692.1 15+715.0
Survey 

Abandoned 
CCTV

MH8582890822 MH8582490863 16+288.7 16+231.2 Undersized

MH8582490863 MH8582190890(MH1A-7) 16+231.2 16+192.5
Poor 

CCTV/Under
sized

MH8582190890(MH1A-7) MH851890923(MH1A-8) 16+192.5 16+146.2
Poor 

CCTV/Under
sized

MH858190923(MH1A-8) MH8581490957(MH1A-9) 16+146.2 16+100.0 Undersized

MH8581490957(MH1A-10) MH8581190987(MH1A-11) 16+100.0 16+057.0 Undersized

MH8581190987(MH1A-11) MH8581190987A 16+057.0 16+012.5 Undersized

MH8581190987A MH8580691035 16+012.5 15+987.8
Poor 

CCTV/Under
sized

In addition to storm sewer replacements, new storm sewers have been proposed along Airport 
Road in locations where the rural corridor has been converted to an urban roadway. As such, the 
storm sewer system in the proposed condition is comprised of a combination of existing sewers, 
replacement sewers, and new sewers. A storm sewer assessment was conducted to determine 
the hydraulic performance of the Airport Road and Old Church Road storm sewer systems in the 
proposed condition under proposed design flows. Details are provided in the storm sewer design
sheets presented in APPENDIX L. The results of the 2019 IDF hydraulic assessment for the 
proposed condition Airport Road and Old Church Road storm sewers indicate that based on a 10-
year design return period, all legs of the storm sewer systems have been designed to sufficiently
convey minor flows. The proposed condition storm sewer systems are illustrated on Figure 9 in 
APPENDIX G. 

5.3.2.1 Climate Change

The proposed condition Airport Road and Old Church Road storm sewers were evaluated using 
the 2095 IDF future condition peak flows established in the hydrologic assessment to assess the 
impact of climate change on the storm sewer systems. The results of the assessment indicate that 
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all storm sewers in the proposed condition have been designed to sufficiently convey minor flows 
under climate change considerations. The results of the 2095 IDF hydraulic assessment for the 
proposed condition Airport Road and Old Church Road storm sewers are provided in the storm 
sewer design sheets presented in APPENDIX L.

6 Design Features of Proposed SWM System

6.1 Minor and Major System Drainage
Under proposed conditions at urban sections along Airport Road, runoff resulting from major storm 
events will continue to be conveyed to existing watercourse crossings as roadway overland flow, 
while runoff from minor storm events will be conveyed by the proposed condition storm sewer
system (comprising a combination of existing sewers, replacement sewers, and new sewers). At 
rural sections, both minor and major system flows will continue to be conveyed by roadside ditches 
towards receiving watercourses.

6.2 Low Impact Development (LID) Measures
Four (4) underground infiltration chambers are proposed along the Airport Road corridor as LID 
measures to provide storage volume, reduce the quantity and rate of runoff leaving the proposed 
site, and provide water quality treatment through infiltration. As another LID measure, vegetation 
is proposed within the center island and four entry/exit pedestrian islands at the Boston Mills 
Road/Castlederg Sideroad/Airport Road roundabout, as well as within the center island at the 
Cranston Drive/Airport Road roundabout. The vegetation within the roundabouts is proposed to 
reduce hard surfaces and promote water balance and peak flow reduction through infiltration.
Refer to Figure 9 in APPENDIX G for details on the proposed LID measures to be implemented 
along the Airport Road corridor.

6.3 Water Quantity Control
As outlined in Section 3, the results of the pavement area analysis revealed that the proposed 
improvements to Airport Road will slightly increase the existing minor and major flows within five 
(5) of the catchment areas (catchments C3A, C4A, C4B, C4C, and C5A). Minor and major flows 
within the remainder of the project corridor are decreased in the proposed condition. As a result 
of the increased flow rates in catchments C3A, C4A, C4B, C4C, and C5A, specific techniques to 
reduce the quantity and rate of runoff are required. Underground infiltration chambers are 
proposed within C3A upstream of OUTLET 1, within C4A upstream of OUTLET 2 (to provide 
combined storage for C4A and C4B), within C4C upstream of OUTLET 3, and within C5A 
upstream of OUTLET 6. The four (4) proposed infiltration chambers will provide 126 m3, 142 m3, 
70 m3, and 42.24 m3 of storage volume, respectively, to address quantity control requirements 
within the corridor. Orifice plates will be proposed downstream of the infiltration chambers within 
control manholes to control the 100-year post-development peak flows to 100-year pre-
development levels. Refer to APPENDIX M for the full pavement area analysis and determination 
of peak flow rates and required storage volumes for the existing and proposed internal roadway 
drainage areas.

6.4 Water Quality Control
Under proposed conditions, the existing roadside ditches will continue to provide water quality 
treatment for the rural corridor through vegetation runoff velocity reduction and infiltration as 
outlined by the MECP and stipulated in the Region of Peel Draft Stormwater Design Criteria and 
Procedural Manual (June 2019). For the urban corridor, water quality control will be addressed 
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through a combination of OGS units, underground infiltration chambers, and Jellyfish Filters. Refer 
to Table 12 for location specific water quality treatment measures along the proposed urban 
corridor. When implemented in tandem, the OGS units, infiltration chambers, and/or Jellyfish 
Filters will form treatment trains and provide Enhanced Level water quality protection for runoff 
prior to discharge into receiving systems. In total, five (5) OGS units, two (2) Jellyfish Filters, and 
four (4) underground infiltration chambers have been proposed within the Project limits. The OGS 
sizing calculations are provided in APPENDIX N.

  

Table 12: Summary of Water Quality Control Measures

CATCHMENT AREA WATER QUALITY CONTROL MEASURE(S)

C3A OGS + Infiltration Chamber + Jellyfish Filter

C3B OGS + Jellyfish Filter

C4A & C4B OGS + Infiltration Chamber

C4C OGS + Infiltration Chamber

C5A OGS + Infiltration Chamber

6.5 Water Balance Control
Based on the water balance control criteria outlined in the Region of Peel Draft Stormwater Design 
Criteria and Procedural Manual (June 2019), the proposed design for the Airport Road corridor 
must provide, at a minimum, on-site retention of all run-off from the first 27 mm of each rainfall 
event through infiltration, evapotranspiration, and/or stormwater reuse. For the proposed corridor, 
water balance control is achieved through infiltration of vegetative areas. Water balance 
calculations yielded a required infiltration volume of 6560.76 m3 for the proposed site. Based on 
the total vegetative area within the Project limits, the infiltration rate of the underlying soil, and a 
24-hour detention time, the proposed Airport Road corridor will be capable of infiltrating 16,282.19
m3 of runoff which is equivalent to a rainfall depth of 116 mm, substantially exceeding the Region 
of Peel requirements. Calculations for water balance control are provided in APPENDIX M. 

6.6 Flow Spread
A flow spread analysis was conducted at three low points located within urban sections along 
Airport Road to confirm that the proposed roadway design meets the Region of Peel criteria for 
allowable flow spread onto travel lanes under both minor and major system flows at low 
points/sags along the roadway, in accordance with the Region of Peel Draft Stormwater Design 
Criteria and Procedural Manual (June 2019). The results of the analysis indicate that the ponding 
depth at all three low points is less than 150 mm for the major system event, thereby meeting 
Region of Peel requirements. Encroachment for all three low points ranges from 0.74 m to 3.25 m
for the major system. Since the depth of flooding for the major storm (100-year) is in the range of 
41 mm to 65 mm, the proposed roadway can still be used at a reduced posted speed. There is no 
risk of flooding during the 25 mm and 10-year storms and proposed storm sewers have enough 
capacity to convey the minor flows. The results of the flow spread analysis are presented in 
APPENDIX N. A summary of the results is provided in Table 13. 
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Table 13: Summary of Low Point Spread Analysis

LOW 
POINT 

STATION

PONDING 
DEPTH (m) 

FLOW 
SPREAD (m) 

ENCROACHMENT
ONTO 1ST TRAVEL 

LANE (m)

CLEAR WIDTH 
OF 1ST TRAVEL 

LANE (m)
MAJOR SYSTEM

14+182.253 0.041 2.057 2.057 1.443

14+854.431 0.065 3.251 3.251 0.749

15+817.424 0.063 3.137 0.737 1.863

7 Mitigation Measures

Mitigation measures will be required due to culvert replacements at crossing locations within the 
study area. The following mitigation measures are recommended to offset negative impacts of the 
project on the terrestrial and aquatic features in the vicinity of the crossings. 

Detailed staging drawings, to minimize temporary effects to the watercourse during 
construction, will be provided in the detailed design stage;

Water management plans will be developed to facilitate completion of works “in the dry” 
through the use of by-pass pumping, dam and flume, partial coffer dams or timing of the works 
during dry conditions in the ephemeral channels;

An in-water construction timing restriction must be implemented based on the 
recommendations provided by the TRCA and CVC. For coldwater systems (Crossings 1, 2, 
3, 4, and 6), no in-water works are to be undertaken between October 1 and May 31. For 
warmwater systems (Crossings 5, 7, 8, and 9), no in-water works are to be undertaken 
between May 1 and July 15; 

A detailed restoration plan will be prepared for channel and bank areas associated with the
culvert replacements. The restoration plans will include erosion and sediment control, 
vegetation strategies, and permanent stabilization measures;

All culvert replacements will maintain or improve the current hydraulics of the crossings and 
will be designed to maintain the current watercourse gradient with appropriate embedding to 
promote fish passage;

Incorporate habitat diversity into the final structure design (i.e., bank diversity and substrate 
placement associated with any scour protection requirements);

All materials and equipment used shall be operated and stored in such a manner that prevents 
any deleterious substance from entering watercourses, wetlands or other sensitive area;

Work areas should be delineated with construction fencing to minimize the area of 
disturbance;

Where cofferdams are to be employed, dewatering effluent should be treated prior to 
discharge to receiving watercourse. Dewatering must be discharged in a vegetated area 30 
metres from the creek;

Cofferdams should be constructed using pea gravel bags to isolate the work area and 
maintain flow;
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Fish isolated by construction activities should be captured and safely released to the 
watercourse. Fish capture and release to be conducted by fisheries professionals;

Apply standard sediment and erosion control measures (e.g., silt fence, flow checks, silt 
curtain, sedimentation basins) consistent with Ontario Provincial Standards and 
Specifications (OPSS) to ensure no effects to the surface waters. The control measures shall 
be implemented prior to construction of the work and be maintained during construction and 
until disturbed areas have been effectively stabilized with permanent vegetation cover;

All disturbed areas of the work site shall be stabilized and re-vegetated promptly, and/or 
treated with appropriate erosion protection materials. In riparian and aquatic habitats, all 
temporarily disturbed areas will be reinstated to original condition upon completion of works;

Any stockpiled materials shall be stored and stabilized away from the water; and

Crossings which are within the TRCA and CVC Regulated areas will require TRCA and CVC 
permits, respectively. Within the TRCA’s jurisdiction, C1, C2, and C3 are Regulated
watercourse crossings and within the CVC’s jurisdiction, C5 is a Regulated watercourse 
crossing.

8 Erosion and Sediment Control

If uncontrolled, the construction activities associated with Airport Road improvements could result 
in increased rates of erosion and sedimentation within and adjacent to the study area and Humber 
River 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.

8.1 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,
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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.

8.2 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.

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.
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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.

9 Conclusion

This report documents the SWM aspects associated with the improvements to Airport Road 
between King Street and Huntsmill Drive. It describes the existing and proposed drainage 
conditions within the study limits and outlines the proposed SWM Plan for conveying external and 
internal runoff across the widened Airport Road in order to mitigate the potential impacts of the 
proposed roadway improvements on receiving drainage systems. The findings of this SWM study 
completed in support of the Airport Road EA from King Street to Huntsmill Drive are summarized 
as follows: 

There are seven (7) CSP culverts and two (2) concrete box culverts that convey external flows 
across Airport Road in the existing condition. All CSP culverts range in size from 450 mm to 
900 mm in diameter.

All existing culverts will be replaced due to inadequate hydraulic capacity or poor structural 
condition, with the exception of C2 and C5. In the proposed condition, all culverts are 
concrete, with the exception of C2 which is CSP.

All proposed culverts meet the MTO HDDS hydraulic criteria, with the exception of C3 and C7 
which do not meet the required freeboard and are constrained by the Airport Road roadway 
profile. As a result, these culverts cannot be upsized further to meet hydraulic criteria without 
significantly impacting the road profile. Although it is not possible at this time, upsizing of C3 
and C7 should be considered in future road profile changes and rehabilitation work. 

C2 fails to meet the freeboard criteria in the proposed condition and overtops the roadway for 
the design flow. Since C2 was hydraulically deficient in the existing condition and was unable 
to be upsized due to road profile constraints, C2 continues to be deficient in the proposed 
condition. Although it is not possible at this time, upsizing of C2 should be considered in future 
road profile changes and rehabilitation work.  

Although C5 is to be maintained, there is a road profile decrease at the location of the culvert 
in the proposed condition, however, the freeboard is still within an acceptable limit. 
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Crossing C6 falls under the jurisdiction of CVC and have high potential for amphibian 
movement between the two lobes of the Mono Road wetland complex. A 4.267 m X 1.524 m 
open footing concrete culvert is proposed for this crossing with an openness ratio of 0.25 as 
per CVC’s Fish and Wildlife Crossing Guidelines (CVC 2017).

The proposed culverts will significantly reduce the existing Regional storm water surface 
elevations.

Within the urban sections of the Airport Road corridor and along Old Church Road from Airport 
Road to John Street, runoff is collected and conveyed by storm sewers. The existing Airport 
Road storm sewer system is located between Station 15+340 and 16+300, with sewers 
ranging in size from 375 mm to 1200 mm in diameter and outletting to Centreville Creek. The 
existing Old Church Road storm sewer system is located between Station 1+100 and 1+250 
(ultimately connecting to the Airport Road storm sewer system), with sewers ranging in size 
from 300 mm to 450 mm in diameter. There is also a small network of storm sewers located 
at the intersection of Airport Road and Olde Base Line Road. 

Based on the results of the CCTV inspection, nine (9) existing sewer legs have been 
recommended for replacement due to structural deficiencies. Based on the results of the 
storm sewer assessment, seven (7) existing sewer legs are deficient in capacity and require 
replacement and upsizing. 

In addition to storm sewer replacements, new storm sewers have been proposed along Airport 
Road in locations where the rural corridor has been converted to an urban roadway. As such, 
the storm sewer system in the proposed condition is comprised of a combination of existing 
sewers, replacement sewers, and new sewers.

In the proposed condition, all proposed storm sewer legs have been designed to convey minor 
flow

Underground infiltration chambers are proposed within the corridor to provide storage volume, 
reduce the quantity and rate of runoff leaving the proposed site, and provide water quality 
treatment through infiltration. As another LID measure, vegetation is proposed within 
roundabouts along the Airport Road corridor to reduce hard surfaces and promote water 
balance and peak flow reduction through infiltration.   

 The existing roadside ditches will continue to provide water quality treatment for the rural 
Airport Road corridor in the proposed condition. Proposed OGS units, infiltration chambers, 
and Jellyfish Filters will form treatment trains and provide Enhanced Level water quality 
protection for urban runoff prior to discharge into receiving systems. 

 The results of the pavement area analysis revealed that the proposed improvements to Airport 
Road will slightly increase the existing minor and major flows within five of the roadway 
catchment areas. Minor and major flows within the remainder of the project corridor are 
decreased in the proposed condition. Underground infiltration chambers are proposed to 
provide storage and address quantity control requirements within the corridor. Orifice plates 
will be proposed downstream of the infiltration chambers within control manholes to control 
post-development peak flows to pre-development levels.

Water balance control for the proposed Airport Road corridor will be achieved through 
infiltration of vegetative areas within the study limit.  

There are seven low points along the Airport Road corridor within the study limits. Of the 
seven low points, three occur within urban sections. Ponding depth at all three urban low 
points is less than 150 mm for the major system event, thereby meeting Region of Peel 
requirements. Since the depth of flooding for the major storm (100-year) is in the range of 41 
mm to 65 mm, the proposed roadway can still be used at a reduced posted speed. There is 
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no risk of flooding during the 25 mm and 10-year storms and proposed storm sewers have 
enough capacity to convey the minor flows. 

In accordance with the Region of Peel Draft Stormwater Design Criteria and Procedural 
Manual (June 2019), climate change considerations have been incorporated into the 
hydrologic and hydraulic analyses for the Airport Road culverts and storm sewers. The 
hydraulic capacities of the culverts and storm sewers have been evaluated using future 
condition flow rates calculated using Region of Peel 2095 IDF curve parameters determined 
through regression analysis of rainfall data taken from the Ontario Climate Change Data Portal 
(2065-2095, 90% dataset).

The results of the 2095 IDF culvert hydraulic assessment indicate that, where road profile 
allows, proposed culverts have been designed to sufficiently convey external flows across 
Airport Road under climate change considerations. 

The results of the 2095 IDF storm sewer hydraulic assessment indicate that all storm sewers 
in the proposed condition have been designed to sufficiently convey minor flows under climate 
change considerations.
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APPENDIX A: KEY PLAN
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APPENDIX B: CROSSING 
LOCATIONS & EXTERNAL 
DRAINAGE AREAS
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APPENDIX C: TRCA & CVC 
FLOODPLAIN MAPPING
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APPENDIX D: CCTV INSPECTION 
RESULTS
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APPENDIX E: TYPICAL 
PROPOSED ROAD CROSS 
SECTIONS
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APPENDIX F: EXISTING 
CONDITION ROLL PLAN
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APPENDIX G: PROPOSED 
CONDITION ROLL PLAN
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APPENDIX H: HYDROLOGIC 
INPUT PARAMETERS



Project Name: Airport Road 
Municipality: Region of Peel 
Project No.: 109535 

Date: 11-Jan-17

Time of Concentration Estimate

Culvert C1

INPUT DATA

RESULTS

13.18

52.92

29.03

32



Project Name: Airport Road 
Municipality: Region of Peel 
Project No.: 109535 

Date: 11-Jan-17

Time of Concentration Estimate

CULVERT C4 

INPUT DATA

RESULTS

13.30

51.26

21.23

29



Project 
Name: Airport Road

Municipality: Region of Peel
Project No.: 109535

Date: 11-Jan-17

Time of Concentration Estimate

CULVERT C5 

INPUT DATA

RESULTS

20.29

67.60

33.13

40



Project Name: Airport Road 
Municipality: Region of Peel 
Project No.: 109535 

Date: 11-Jan-17

Time of Concentration Estimate

CULVERT 6 

INPUT DATA

RESULTS

12.50

48.40

22.62

28
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APPENDIX I: CULVERTMASTER 
OUTPUTS
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APPENDIX J: HEC-RAS OUTPUTS
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APPENDIX K: AIRPORT ROAD 
PROFILE CONSTRAINT AT 
CENTREVILLE CREEK CULVERT



Proposed Structure: 
14.64m X 1.3m
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APPENDIX L: STORM SEWER 
DESIGN SHEETS
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APPENDIX M: PAVEMENT AREA 
ANALYSIS & WATER BALANCE 
CALCULATIONS
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APPENDIX N: OGS SIZING 
CALCULATIONS
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APPENDIX O: FLOW SPREAD 
ANALYSIS



Notes:

1. Major storm peak flows (100-year) were calculated by discounting the minor flow (10-year). Minor flows are conveyed by STM without surcharge.

2. No flooding of road during 10-year and 25 mm storm.

3. Major storm flooding depth is below the maximum allowable limit of 150 mm. Depth of flooding during major storm at low points will range from 41 mm to 65 mm. The road can still be used by vehicles.















IBI GROUP STORMWATER MANAGEMENT REPORT
CLASS ENVIRONMENTAL ASSESSMENT
AIRPORT ROAD IMPROVEMENTS
FROM KING STREET TO HUNTSMILL DRIVE
Prepared for The Regional Municipality of Peel

August 27, 2021 O-1

APPENDIX P: CLIMATE CHANGE 
CALCULATIONS













Notes:
(1) Regional storm flow at C1 not available for climate change analysis using 2095 IDF curve data since flow rate is taken from TRCA's HEC-RAS model.
(2) Flow rates at C2 and C3 not available for climate change analysis using 2095 IDF curve data since flow rates are taken from TRCA's HEC-RAS model.
(3) Regional storm flows are not available for climate change analysis using 2095 IDF curve data since flow rates are calculated based on transposition and interpolation of adjacent C9 Regional flow value using MTO Method.
(4) Regional storm flow at C9 not available for climate change analysis using 2095 IDF curve data since flow rate was calculated in previous Airport Road EA study from Mayfield Road to King Street.
(5) All other flow rates calculated using Rational Method and Region of Peel 2095 IDF curve parameters determined through regression analysis of rainfall data taken from the Ontario Climate Change Data Portal ( http://ontarioccdp.ca/index_a1b.html ).

Airport Equation: Bransby Williams Equation:

(6) 25-year, 50-year, and 100-year flow rates calculated using Rational Method were multiplied by 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).

MTO's Transposition of Flood Discharge Method:



Notes:
(1) Design headwater elevation obtained from TRCA's HEC-RAS model.
(2) Design headwater elevation obtained from CulvertMaster.
(3) C2 and C3 are not included in climate change analysis using 2095 IDF curve data since flow rates are taken from TRCA's HEC-RAS model.



Notes:
(1) Design headwater elevation obtained from TRCA's HEC-RAS model.
(2) Design headwater elevation obtained from CulvertMaster.
(3) C2 and C3 are not included in climate change analysis using 2095 IDF curve data since flow rates are taken from TRCA's HEC-RAS model.
(4) Due to road profile restrictions and criteria for minimum cover, C7 cannot be upsized further to meet hydraulic criteria.
(5) Due to road profile decrease at C5, freeboard is below 1.0 m, however, it is still within acceptable limit.
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APPENDIX Q: SITE 
PHOTOGRAPHS
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C1 – Downstream (1 of 3)

C1 – Downstream (2 of 3)
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C1 – Downstream (3 of 3)

C1 – Upstream (1 of 3)
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C1 – Upstream (2 of 3)

C1 – Upstream (3 of 3)
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C2 – Downstream (1 of 6)

C2 – Downstream (2 of 6)
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C2 – Downstream (3 of 6) 

C2 – Downstream (4 of 6) 
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C2 – Downstream (5 of 6)

C2 – Downstream (6 of 6)
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C2 DS Tributary (Allison Creek - looking DS) 1 of 5

C2 DS Tributary (Allison Creek - looking DS) 2 of 5
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C2 DS Tributary (Allison Creek - looking DS) 3 of 5

C2 DS Tributary (Allison Creek - looking DS) 4 of 5



IBI GROUP STORMWATER MANAGEMENT REPORT
CLASS ENVIRONMENTAL ASSESSMENT
AIRPORT ROAD IMPROVEMENTS
FROM KING STREET TO HUNTSMILL DRIVE
Prepared for The Regional Municipality of Peel

August 27, 2021 P-10

C2 DS Tributary (Allison Creek - looking DS) 5 of 5

C2 DS Tributary (Allison Creek - looking US) 1 of 2
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C2 DS Tributary (Allison Creek - looking US) 2 of 2

Culvert DS of C2 (US end) 1 of 2
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Culvert DS of C2 (US end) 2 of 2

Culvert DS of C2 (DS end) 1 of 8
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Culvert DS of C2 (DS end) 2 of 8

Culvert DS of C2 (DS end) 3 of 8
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Culvert DS of C2 (DS end) 4 of 8

Culvert DS of C2 (DS end) 5 of 8
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Culvert DS of C2 (DS end) 6 of 8

Culvert DS of C2 (DS end) 7 of 8
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Culvert DS of C2 (DS end) 8 of 8

C2 – Upstream (1 of 5) 
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C2 – Upstream (2 of 5) 

C2 – Upstream (3 of 5) 
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C2 – Upstream (4 of 5) 

C2 – Upstream (5 of 5) 
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C3 – Downstream (1 of 2) 
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C3 – Downstream (2 of 2) 
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C3 – Upstream (1 of 3)

C3 – Upstream (2 of 3)
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C3 – Upstream (3 of 3)

C4 – Downstream (1 of 2) 
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C4 – Downstream (2 of 2) 

C4 – Upstream (1 of 2) 



IBI GROUP STORMWATER MANAGEMENT REPORT
CLASS ENVIRONMENTAL ASSESSMENT
AIRPORT ROAD IMPROVEMENTS
FROM KING STREET TO HUNTSMILL DRIVE
Prepared for The Regional Municipality of Peel

August 27, 2021 P-24

C4 – Upstream (2 of 2) 

C5 – Downstream (1 of 2) 



IBI GROUP STORMWATER MANAGEMENT REPORT
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AIRPORT ROAD IMPROVEMENTS
FROM KING STREET TO HUNTSMILL DRIVE
Prepared for The Regional Municipality of Peel

August 27, 2021 P-25

C5 – Downstream (2 of 2) 

C5 – Upstream (1 of 2) 
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FROM KING STREET TO HUNTSMILL DRIVE
Prepared for The Regional Municipality of Peel

August 27, 2021 P-26

C5 – Upstream (2 of 2) 

C6 – Upstream (1 of 2) 
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August 27, 2021 P-27

C6 – Upstream (2 of 2) 

C7 – Downstream (1 of 2) 
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August 27, 2021 P-28

C7 – Downstream (2 of 2) 

C7 – Upstream (1 of 2) 
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August 27, 2021 P-29

C7 – Upstream (2 of 2) 

C8 – Downstream (1 of 1) 
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AIRPORT ROAD IMPROVEMENTS
FROM KING STREET TO HUNTSMILL DRIVE
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August 27, 2021 P-30

C8 – Upstream (1 of 2) 

C8 – Upstream (2 of 2) 
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August 27, 2021 P-31

C9 – Downstream (1 of 3)

C9 – Downstream (2 of 3)
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August 27, 2021 P-32

C9 – Downstream (3 of 3)

C9 – Upstream (1 of 3)
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August 27, 2021 P-33

C9 – Upstream (2 of 3)

C9 – Upstream (3 of 3)


