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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. IBl 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:

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

e 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:

e 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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e The existing road side ditches along Airport Road provide water quality/quantity control for
runoff prior to discharge into receiving systems.

e  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.

e 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.

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

e 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

e 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.

e 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.

e 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.

e 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.

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

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

e Extension of Old Church Road to the west of Airport Road with a proposed connection to lvan
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.

e 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.

e Proposed 7.0 m wide Median U-Turn (MUT) lane between Walker Road and Leamster Trail.
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e 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.

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

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

o 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.

e Localized changes to the roadway profile, including a westerly shift between Parsons Avenue
and OIld 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 maijority 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

SURFACE
ID LOCATION TYPE EXISTING SIZE EL)SEETNI-? DRAINAGE
CHARACTERISTICS
c1 | 9mnorthof CSP 900 mm 22.35m Boyce’s Creek

Huntsmill Drive

. Allison Creek
c2 At north side of CSP 850 mm 150 m (Tributary of

Parsons Avenue Centreville Creek)

35 m north of
C3 Mountcrest Concrete Box | 4300 x 870 mm 18.18 m Centreville Creek
Road
175 m south of Roadside
c4 Cranston Drive csp 450 mm 24.05m Ditch/Swale
East Side: East Side:
cs é?:enézggtﬂ:; CSPA 1100 mm 63.50 m Tributary of East
Road West Side: West Side: ' Credit River
Concrete Box | 2000 x 1100 mm
400 m north of Roadside
Cc6 Boston Mills CSP 700 mm 21.22m .
Ditch/Swale
Road
600 m south of Roadside
c7 Boston Mills CSP 450 mm 23.19m :
Ditch/Swale
Road
725 m north of Roadside
c8 King Street CSP 600 mm 21.24m Ditch/Swale
100 m north of Roadside
c9 King Street CSP 600 mm 2366 m 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

241 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

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 km? 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 1‘?{3‘ PAVEMENT 'Tﬁ';gg{‘f RUNOFF FLOW (m'/s)

ID AREA (ha) *  COEFF. 2 5- 10- @ 100-
(ha) (%) YEAR YEAR YEAR YEAR

c1 0.88 0.43 48.86 0.67 | 0.140 | 0.179 | 0.218 0.400
c2 1.02 0.24 23.55 045 | 0.109 | 0.140 | 0.171 0.313
C3A 3.63 2.00 55.05 063 | 0.543 | 0.695 | 0.850 1.557
C3B 0.92 0.77 84.08 079 | 0172 | 0.221 | 0.270 0.494
C4A 2.03 0.63 30.94 050 | 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
cac 1.64 0.73 44.46 057 | 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 32.50 048 | 0.168 | 0.216 | 0.264 0.483
C5B 7.68 2.01 26.14 048 | 0878 | 1.124 | 1.374 2.517
cé 1.97 0.55 28.16 049 | 0229 | 0.293 | 0.359 0.657
TOTAL | 24.30 8.89 36.58 0.53 | 3.092 | 3.956 | 4.839 8.861

| PROPOSEDCONDmON |

c1 0.88 0.43 48.86 0.54 | 0.114 | 0.145 | 0.178 0.326
c2 1.02 0.29 28.63 040 | 0.097 | 0.124 | 0.152 0.279
C3A 3.63 2.33 64.24 0.65 | 0562 | 0.719 | 0.879 1.610
C3B 0.92 0.76 83.05 078 | 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 57.12 060 | 0.048 | 0.061 | 0.075 0.136
c4ac 1.64 1.02 61.84 0.63 | 0.248 | 0.317 | 0.388 0.710
C4D 2.72 1.10 40.60 048 | 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 21.61 035 | 0.642 | 0.822 | 1.005 1.841
Ccé 1.97 0.55 28.06 040 | 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: (" 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 m® 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

FISH /

WATERCOURSE jitiihicioy AQUATIc  [URREITUN)  WAZARDOINI  HAZARD (VM
C1 TRCA Y Y Y N
C2 TRCA N N Y N
C3 TRCA Y Y Y N
C5 CvC N N Y N
Cé 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

25 mm No surface ponding

10-year e No barrier curb overtopping.

e Flow siread must leave at least one lane free of water in each direction.

e No barrier curb overtopping.
Greater than 10- . L
year up to 100-year | ® Flow spread must leave at least one lane free of water in each direction.
o  Preferred Criteria: no greater than 150 mm under 100-year storm event.

12
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) Hydrotechnical Assessments

51 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 MTQO’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.
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Table 3: Hydrologic Assessment of Airport Road Culverts (2019 IDF Curves)

C1 17+151 68.59 1080 372 316 519 | 52.90 0.88 0.25 29.3 41.2 502 | 616 | 698 78.7 1.41 1.98 2.41 325 | 4.02 4.72 2415 M
c2 15+900 - - - - - - - - - - - - - - 35@ | 513@1625@|801@]926@]|1056@| 12.40?
C3 15+750 - - - - - - - - - - - - - - 549@ | 801®|978® [12.54@[14.48@] 16.49@| 3998 @
C4 14+700 4.90 410 305 302 0.73 51.22 0.85 0.40 30.0 422 51.4 | 63.0 71.5 80.5 0.16 0.23 0.28 0.38 0.47 0.55 0.54 ®
c5 13+950 36.85 660 299 296 0.45 | 89.08 1.48 0.28 19.5 27.8 336 | 413 | 468 52.7 0.56 0.80 0.97 1.31 1.62 1.90 244 ®
[ 13+350 8.30 320 299 297 063 | 56.52 0.94 0.27 27.9 39.3 478 | 587 | 665 74.9 0.17 0.25 0.30 040 | 0.50 0.59 0.80 ®
c7 12+350 21.71 680 299 294 0.74 | 79.98 1.33 0.25 21.2 30.2 366 | 450 | 51.0 57.4 0.32 0.46 0.56 0.75 | 0.93 1.09 1.64®
c8 10+600 12.75 700 286 281 0.71 67.47 1.12 0.40 24.3 34.4 418 | 514 | 582 65.6 0.35 0.49 0.60 0.81 1.00 1.17 1.10 @
c9 9+950 3.76 460 280 275 1.09 | 48.30 0.80 0.39 314 44.0 537 | 65.7 | 746 84.0 0.13 0.18 0.22 0.30 | 037 0.43 0.44 ¥
Notes:

™ Regional storm flow at C1 is obtained from TRCA's HEC-RAS model.

@ Al flows at C2 and C3 are obtained from TRCA's HEC-RAS model.

3

“ Regional storm flow at C9 was calculated in previous Airport Road EA study from Mayfield Road to King Street.

Regional storm flows are calculated based on transposition and interpolation of adjacent C9 Regional flow value using MTO Method.

" 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).

© 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).

[0 =0.0028 x A x C x I|

B A
"= Tror
) Region of Peel 2019 IDF Curve Parameters
Return
Period A 8
2-Year 1070 0.8759 7.85
5-Year 1593 0.8789 11.00
10-Year 2221 0.9080 12.00
25-Year 3158 0.9335 15.00
50-Year 3886 0.9495 16.00
100-Year | 4688 0.9624 17.00

August 27, 2021

) Runoff Coefficient Adjustment Factor

Design Storm

Adjustment Factor

Frequency
10-Year 1.0
25-Year 1.1
50-Year 1.2
100-Year 1.25

Use Airport Equation to calculate time of concentration (T¢) for C < 0.4,
and Bransby-Williams Equation for C > 0.4

Airport Equation:

~326x(1.1-C)x L

c

SW0.33

Where:

Tc = time of concentration (min)

C = rational method runoff coefficient

L = length of overland flow (m)

Sw = surface slope (%)

Bransby-Williams Equation:

0.057 X L

C~ 7 02 o1
SW0'2 x A0-1

Where:

T = time of concentration (min)
A = catchment area (ha)

L = length of overland flow (m)
Sw = surface slope (%)

MTO's Transposition of Flood Discharge Method:

4,\0

Q2 = Q1 % (A_l) ”

Where:

Q; = known peak discharge
Q, = unknown peak discharge
A, = known basin area

A, = unknown basin area

14
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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 | and APPENDIX
J, respectively.
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Table 4: Hydraulic Assessment of Existing Airport Road Culverts (2019 IDF Curves)

2019 Region of Peel IDF Curves

Design Storm

Design Headwater

Design

Design Flow Elevation Freeboard Design HW/D
Ratio
m°ls m m

c1® 68.59 - 900 CSP 314.06 313.74 22.35 316.65 25 Year 3.25 316.56 0.09 -
c2®@ - - 850 CSP 287.35 286.69 150.00 288.15 25 Year 8.01 288.32 -0.17 1.15
c3® - 4300 870 Concrete Box 286.75 286.79 18.18 288.20 25 Year 12.54 288.14 0.06 -
ca®@ 4.90 - 450 CSP 301.10 300.62 24.05 303.81 25 Year 0.38 302.92 0.89 3.97
c5®@ 36.85 2000 1100 Concrete Box 295.20 295.13 63.50 297.00 25 Year 1.31 295.83 1.17 0.57
ce®@ 8.30 - 700 CSP 296.68 296.62 21.22 299.21 25 Year 0.40 297.40 1.81 1.03
c7®@ 21.71 - 450 CSP 293.28 293.61 23.19 294.64 25 Year 0.75 294.74 -0.10 3.2
cg @ 12.75 - 600 CSP 279.71 279.62 21.24 281.84 25 Year 0.81 281.88 -0.04 3.55
co @ 3.76 - 600 CSP 274.48 274.20 23.66 275.80 25 Year 0.30 275.09 0.71 1.00

Notes:

™ Design headwater elevation obtained from TRCA's HEC-RAS model.
Design headwater elevation obtained from CulvertMaster.

(2
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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)

WATER SURFACE ELEVATION (m)

CROSSING
2-YEAR 5-YEAR

C3 288.20 288.34

10-YEAR 25-YEAR 50-YEAR
288.43 288.14 288.23

100-YEAR
288.62

REGIONAL
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

EXISTING
TYPE

PROPOSED
TYPE

CULVERT

LENGTH LENGTH

SIZE (mm)

SIZE (mm)

C1 900 csP 2235 | 3658 x 1067 Open Footing 24.10
Concrete Box
Cc2 850 CSP 150.00 Culvert To Be Maintained
c3 4350x 870 | CONCet® | g 4s | 12100 x 1372 | OPen Footing 18.4
Box Concrete Box
C4 450 CSP 24.05 825 Concrete Pipe 26.00
c5 2000 x 1100 C°gg;ete 63.50 Culvert To Be Maintained
c6 700 csP 2122 | 4267 x 1524 | OPen Footing 25.85
Concrete Box
c7 450 csP 23.19 1830 x 900 Concrete Box 23.70
cs 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 | and APPENDIX J, respectively.
Refer to Table 8 for a comparison of existing and proposed Regional water surface elevations
(WSESs) 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).
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Table 7: Hydraulic Assessment of Proposed Airport Road Culverts (2019 IDF Curves)

2019 Region of Peel IDF Curves

Design Storm

Design Design
Design Flow Headwater Freeboard Design
Elevation HWI/D Ratio
m®/s m m

c1® 68.59 3658 1067 Open Footing Concrete Box 314.06 313.74 24.10 316.62 25 Year 3.25 314.71 1.91 -
Cc2@® - - 850 CSP 287.35 286.69 150.00 287.88 25 Year 8.01 288.10 -0.22 0.89
c3 M@ - 12192 1372 Open Footing Concrete Box 286.71 286.71 18.40 288.54 50 Year 14.48 288.14 0.40 -

c4 @ 4.90 - 825 Concrete Pipe 301.64 301.42 26.00 304.05 25 Year 0.38 302.17 1.88 0.63
Cc5 @6 36.85 2000 1100 Concrete Box 295.20 295.13 63.50 296.78 25 Year 1.31 295.83 0.95 0.57

ce®@ 8.30 4627 1524 Open Footing Concrete Box 297.05 296.93 25.85 299.48 25 Year 0.40 297.32 2.16 0.18
c7@® 21.71 1830 900 Concrete Box 293.63 293.28 23.70 294.68 25 Year 0.75 294.04 0.64 0.45

cs®@ 12.75 - 750 Concrete Pipe 279.71 279.62 21.30 281.88 25 Year 0.81 280.59 1.29 1.15

co®@ 3.76 - 825 Concrete Pipe 274.64 274.05 49.40 276.22 25 Year 0.30 275.11 1.11 0.56

Notes:

™ Design headwater elevation obtained from TRCA's HEC-RAS model.
@ Design headwater elevation obtained from CulvertMaster.

@ Due to road profile restrictions and criteria for minimum cover, C2 cannot be upsized to meet hydraulic criteria.

“ Due to road profile restrictions and criteria for minimum cover, C3 and C7 cannot be upsized further to meet hydraulic criteria.
® Due to road profile decrease at C5, freeboard is below 1.0 m, however, it is still within acceptable limit.
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Table 8: Comparison of Existing and Proposed Regional WSEs

L oumvocowmon  BRoress o HLOODNG
REGIONAL STORM REGIONAL STORM (m) INCREASE
WSE (m) WSE (m) (YIN)
C1 316.88 316.82 -0.06 N
C2 288.37 288.16 -0.21
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
Cc7 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 TYPE OF DEFICIENCY IN
D PROPOSED CONDITION CONSTRAINT/JUSTIFICATION

Road profile cannot be raised at this time due to
significant impact on the intersection and access
C2 Freeboard roads. Upsizing of this culvert should be considered
in future road profile changes and rehabilitation
work.

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.

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.

C3 Freeboard

Cc7 Freeboard

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)

WATER SURFACE ELEVATION (m)

CROSSING
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 | 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

August 27, 2021

TYPE OF
FROM TO DEFICIENCY
el UL STATION  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
Survey
MH8578691245 MH8578791229 15+692.1 15+715.0 Abandoned
CCTV
MH8582890822 MH8582490863 16+288.7 16+231.2 Undersized
Poor
MH8582490863 MH8582190890(MH1A-7) 16+231.2 16+192.5 CCTV/Under
sized
Poor
MH8582190890(MH1A-7) MH851890923(MH1A-8) 16+192.5 16+146.2 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
Poor
MH8581190987A MH8580691035 16+012.5 15+987.8 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 m?,
70 m?, and 42.24 m® 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 m? 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
m? 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

PONT  PONDNG  FLOW  GNIG{STRAVEL  OF 1 TRAVEL
STATION LANE (m) 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.

e 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;

e An in-water construction timing restricion 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;

e 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;

e 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;

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

e 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;

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

e 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;

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

e 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;

e 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;

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

e 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:

e limit size of disturbed area,

e limit duration of soil exposure,

e retain existing vegetation where feasible,

¢ limit slope length and gradient of disturbed areas,

e preserve overland sheet flow and micro-drainage (avoid concentrated channel flows),
e break and redirect flows to lower gradients,

e design and implement staged stripping,
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e prevent disturbance of previously stripped and stabilized parcels, and

o 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:

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

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

o 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.

e 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%).

e 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.

o Agqggregate 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:

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

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

e 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.

28



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

e 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.

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

o 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.

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

e 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:

e 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.

e 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.

e 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.

e (2 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.

e 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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AssetID * AssetType |Street City Upstream MH ID :llil‘\::-tlig:ver ;:I,r:t’;r: Downstream MH ID EDIiI:InaI-tIig:ver
SL5827590817 SEWER Airport Rd CALEDON MH8582690813 291.703 289.913 MH8582890822 291.638
SL5826090842 SEWER Airport Rd CALEDON MH8582890822 291.638 289.638 MH8582490863 291.269
SL5822790876 SEWER Airport Rd CALEDON MH8582490863 291.269 289.539 MH8582190890 291.098
SL5819790907 SEWER Airport Rd CALEDON MH8582190890 291.098 289.358 MH8581890923 290.814
SL5816490940 SEWER Airport Rd CALEDON MH8581890923 290.814 289.114 MH8581490957 290.486
SL5813290972 SEWER Airport Rd CALEDON MH8581490957 290.486 288.736 MH8581190987 290.142
SL5809391011 SEWER Airport Rd CALEDON MH8581190987 290.142 288.192 MH8581190987A <Null>
SL5805891045 SEWER Airport Rd CALEDON MH8580691035 289.645 287.855 MH8580491056 289.291
SL5802791078 SEWER Airport Rd CALEDON MH8580491056 289.291 287.501 MH8580091100 288.377
SL5798391122 SEWER Airport Rd CALEDON MH8580091100 288.377 286.977 MH8579691144 288.203
SL5790991196 SEWER Airport Rd CALEDON MH8579191191 288.175 286.875 MH8579091201 288.509
SL5790491204 SEWER Airport Rd CALEDON MH8579091201 288.509 286.819 CB5790591208 287.666
SL5793891168 SEWER Airport Rd CALEDON MH8579691144 288.203 286.933 MH8579191191 288.175
SL5788491219 SEWER Airport Rd CALEDON MH8578791229 289.056 286.956 MH8578991210 288.633
SL5789791212 SEWER Airport Rd CALEDON MH8578991210 288.633 286.933 CB5790191215 288.752
SL5786891237 SEWER Airport Rd CALEDON MH8578691245 289.747 288.047 MH8578791229 289.056
SL5789091206 SEWER Airport Rd CALEDON MH8578891203 288.713 287.253 MH8578991210 288.633
SL5784091265 SEWER Airport Rd CALEDON MH8578191286 292.401 290.131 MH8578691245 289.747
SL5773791368 SEWER Airport Rd CALEDON MH8577191388 302.793 300.613 MH8577591348 298.37
SL5770491402 SEWER Airport Rd CALEDON MH8576991416 305.19 303.15 MH8577191388 302.793
SL5776191334 SEWER Airport Rd CALEDON MH8577491354 299.439 294.959 MH8577791314A <Null>
SL5779891297 SEWER Airport Rd CALEDON MH8577791314 295.5 293.66 MH8577791314A <Null>
SL5784491253 SEWER Airport Rd CALEDON MH8578191281 292.368 287.768 MH8578791226 289.056
SL5787391227 SEWER Airport Rd CALEDON MH8578791226 289.056 287.146 MH8578791229 289.056
SL5826990836 SEWER Airport Rd CALEDON MH8582790837 291.594 290.234 CB5826890835 <Null>
SL5799091068 SEWER Airport Rd CALEDON CB5798891062 288.823 287.823 MH8579991075 288.839
SL5799491080 SEWER Airport Rd CALEDON MH8579991075 288.839 287.439 MH8579991085 288.56




DS Invert

AssetID * Elevatlon SewerUse |Direction |FlowControl |Height |Width |PipeShape |Material |TotalLength [Release2017
SL5827590817 289.768 STM DOWN <Null> 450 <Null> | CIRCULAR CpP 14.41 64
SL5826090842 | 289.539 ST™M DOWN <Null> 525 | <Null> | CIRCULAR cP 57.49 64
SL5822790876 289.358 STM DOWN <Null> 600 <Null> | CIRCULAR CpP 38.74 64
SL5819790907 289.114 STM DOWN <Null> 600 <Null> | CIRCULAR CcpP 46.33 64
SL5816490940 288.736 STM DOWN <Null> 600 <Null> | CIRCULAR CpP 47.26 64
SL5813290972 288.192 STM DOWN <Null> 600 <Null> | CIRCULAR Ccp 42.17 64
SL5809391011 <Null> STM DOWN <Null> 600 <Null> | CIRCULAR CpP 44.23 64
SL5805891045 287.501 STM DOWN <Null> 900 <Null> | CIRCULAR CcpP 28.93 64
SL5802791078 286.977 STM DOWN <Null> 900 <Null> | CIRCULAR CpP 61.17 64
SL5798391122 286.933 STM DOWN <Null> 1050 1720 OVAL CP 63.49 64
SL5790991196 286.819 STM DOWN <Null> 1050 1720 OVAL CP 14.66 64
SL5790491204 285.976 STM DOWN <Null> 1050 1720 OVAL CP 7.87 64
SL5793891168 286.875 STM DOWN <Null> 1050 1720 OVAL CP 65.58 64
SL5788491219 286.933 STM DOWN <Null> 825 <Null> | CIRCULAR CcpP 25.14 64
SL5789791212 286.752 STM DOWN <Null> 825 <Null> | CIRCULAR CcpP 9.46 64
SL5786891237 286.956 STM DOWN <Null> 450 <Null> | CIRCULAR Ccp 22.66 64
SL5789091206 286.933 STM DOWN <Null> 200 <Null> | CIRCULAR PVC 8.44 64
SL5784091265 288.047 STM DOWN <Null> 300 <Null> | CIRCULAR CcpP 57.75 64
SL5773791368 296 STM DOWN <Null> 300 <Null> | CIRCULAR CpP 55.98 64
SL5770491402 300.613 STM DOWN <Null> 300 <Null> | CIRCULAR Ccp 38.91 64
SL5776191334 <Null> STM DOWN <Null> 525 <Null> | CIRCULAR Ccp 71.16 64
SL5779891297 <Null> STM DOWN <Null> 300 <Null> | CIRCULAR Ccp 18.28 64
SL5784491253 287.146 STM DOWN <Null> 750 <Null> | CIRCULAR CcpP 76.99 64
SL5787391227 286.956 STM DOWN <Null> 750 <Null> | CIRCULAR Ccp 6.57 64
SL5826990836 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR Ccp 3.99 64
SL5799091068 287.439 STM DOWN <Null> 525 <Null> | CIRCULAR CMP 13.54 64
SL5799491080 287.22 STM DOWN <Null> 600 965 OVAL CP 11.30 64




AssetID * CleanupRelease2017 |Condition Score |A.E Comment

SL5827590817 23 2 Longitudinal cracks in wall. Minor settled debris (5-10%).

SL5826090842 23 3 Pipe is slightly broken at 11.8m from USMH.Moderate settled debris (15-20%).
SL5822790876 23 3 Longitudinal cracks in wall. Moderate settled debris (15-20%).

SL5819790907 23 2 Longitudinal cracks in wall. Minor settled debris (5-10%).

SL5816490940 23 2 Intruding sealing ring material. Minor settled debris (5-10%).

SL5813290972 23 2 Intruding sealing ring material near connection. Minor settled debris (5-10%).
SL5809391011 23 2 Minor settled debris (5-10%).

SL5805891045 23 2 Longitudinal cracks in wall. Minor settled debris (5-10%).

SL5802791078 23 4 Multiple cracks in pipe. Heavy settled debris (25-30%).Highwater level near DSMH.
SL5798391122 23 11 SA-High Water Level in Sewer due to Direct Connection to Pond/Outfalls
SL5790991196 23 11 SA-High Water Level in Sewer due to Direct Connection to Pond/Outfalls
SL5790491204 23 11 SA-High Water Level in Sewer due to Direct Connection to Pond/Outfalls
SL5793891168 23 11 SA-High Water Level in Sewer due to Direct Connection to Pond/Outfalls
SL5788491219 23 8 SA-Obstructions

SL5789791212 23 8 SA-Obstructions

SL5786891237 23 4 Heavy settled debris, wood logs near DSMH.

SL5789091206 23 8 SA-Obstructions. Heavy debris

SL5784091265 23 3 Large joint offsetat 16.1m from DSMH.

SL5773791368 23 3 Multiple fractures and cracks in pipe.

SL5770491402 23 2 Longitudinal cracks in wall.

SL5776191334 23 1 Pipe is in good condition. Release 82

SL5779891297 23 3 Defromation in PVC portion of the pipe.

SL5784491253 23 2 Longitudinal cracks in wall.

SL5787391227 23 2 Minor settled debris (5-10%).

SL5826990836 23 2 Minor settled debris (5-10%).

SL5799091068 23 3 Surface corrosion throughout CMP. Moderate settled debris (15-20%).
SL5799491080 23 2 Minor settled debris (5-10%).




AssetID * AssetType |Street City Upstream MH ID :llil‘\::-tlig:ver ;:I,r:t’;r: Downstream MH ID EDIiI:InaI-tIig:ver
SL5800191092 SEWER Airport Rd CALEDON MH8579991085 288.56 287.22 MH8580091100 288.377
SL5777791328 SEWER Airport Rd CALEDON MH8577591348 298.37 296 MH8577991307 294.318
SL5780891296 SEWER Airport Rd CALEDON MH8577991307 294.318 291.948 MH8578191286 292.401
SL5767391429 SEWER Airport Rd CALEDON MH8576591443 307.353 303.623 MH8577091391 305.275
SL5767191435 SEWER Airport Rd CALEDON MH8576591454 307.75 305.55 MH8576991416 305.19
SL5763491472 SEWER Airport Rd CALEDON MH8576191490 309.107 306.857 MH8576591454 307.75
SL5771291390 SEWER Airport Rd CALEDON MH8577091391 305.275 303.275 MH8576991416 305.19
SL5676892314 SEWER Airport Rd CALEDON MH5676292312 298.476 <Null> MH5677592316 298.664
SL5678192322 SEWER Airport Rd CALEDON | MH5677592316 298.664 <Null> CB5678692327 297.625
SL5677992313 SEWER Airport Rd CALEDON CB5678392309 297.509 297.209 MH5677592316 298.664
SL5809391011-1 SEWER Airport Rd CALEDON | MH8581190987A <Null> <Null> MH8580691035 289.645
SL5779891297-1 SEWER Airport Rd CALEDON | MH8577791314A <Null> <Null> MH8578191281 292.368
CL5817890916 LEAD Airport Rd CALEDON CB5817690910 290.839 289.809 MH8581890923 290.814
CL5814390952 LEAD Airport Rd CALEDON CB5813990947 290.617 289.377 MH8581490957 290.486
CL5811390982 LEAD Airport Rd CALEDON CB5810990978 290.162 289.232 MH8581190987 290.142
CL5804591051 LEAD Airport Rd CALEDON CB5804191046 289.192 288.022 MH8580491056 289.291
CL5808191014 LEAD Airport Rd CALEDON CB5807791009 289.666 288.426 MH8581190987A <Null>
CL5808891016 LEAD Airport Rd CALEDON CB5808991017 289.838 288.618 CN5808891016 <Null>
CL5828290823 LEAD Airport Rd CALEDON CB5828390825 290.902 289.702 MH8582890822 291.638
CL5827990833 LEAD Airport Rd CALEDON CB5828390831 291.529 290.409 CB5827590836 291.506
CL5827390836 LEAD Airport Rd CALEDON CB5827590836 291.506 290.236 MH8582790837 291.594
CL5826090826 LEAD Airport Rd CALEDON CB5825190819 291.561 290.361 CN5826990833 <Null>
CL5823790858 LEAD Airport Rd CALEDON CB5823390853 291.2 290.13 MH8582490863 291.269
CL5820990886 LEAD Airport Rd CALEDON CB5820490882 290.951 289.951 MH8582190890 291.098
CL5805391052 LEAD Airport Rd CALEDON CB5805391052 289.295 288.195 CN5805291052 <Null>
CL5801291084 LEAD Airport Rd CALEDON CB5800891079 288.538 287.468 CN5801791088 <Null>




DS Invert

AssetID * Elevatlon SewerUse [Direction |FlowControl [Height |[Width |PipeShape [Material |TotalLength |Release2017
SL5800191092 286.977 STM DOWN <Null> 600 965 OVAL CP 16.95 64
SL5777791328 291.948 STM DOWN <Null> 300 <Null> | CIRCULAR CcpP 57.90 64
SL5780891296 290.131 STM DOWN <Null> 450 <Null> | CIRCULAR CpP 30.46 64
SL5767391429 303.31 STM DOWN <Null> 300 <Null> | CIRCULAR PVC 43.21 64
SL5767191435 303.15 STM DOWN <Null> 300 <Null> | CIRCULAR CpP 55.03 64
SL5763491472 305.55 STM DOWN <Null> 300 <Null> | CIRCULAR CcpP 50.66 64
SL5771291390 303.15 STM DOWN <Null> 300 <Null> | CIRCULAR PVC 6.23 64
SL5676892314 <Null> STM DOWN <Null> 300 <Null> | CIRCULAR CcpP 14.65 64
SL5678192322 297.325 STM DOWN <Null> 300 <Null> | CIRCULAR CMP 15.07 64
SL5677992313 <Null> STM DOWN <Null> 300 <Null> | CIRCULAR CMP 10.93 64
SL5809391011-1 287.855 STM DOWN <Null> 600 <Null> | CIRCULAR CpP 24.81 64
SL5779891297-1 287.768 STM DOWN <Null> 525 <Null> | CIRCULAR Cp 32.48 64
CL5817890916 289.114 STM DOWN <Null> 200 <Null> | CIRCULAR PVC 14.14 64
CL5814390952 288.736 STM DOWN <Null> 200 <Null> | CIRCULAR PVC 12.62 64
CL5811390982 288.192 STM DOWN <Null> 200 <Null> | CIRCULAR PVC 12.48 64
CL5804591051 287.501 STM DOWN <Null> 200 <Null> | CIRCULAR PVC 12.59 64
CL5808191014 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 11.76 64
CL5808891016 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 1.44 64
CL5828290823 | 289.738 ST™M DOWN <Null> 300 | <Null> | CIRCULAR cpP 4.56 64
CL5827990833 290.236 STM DOWN <Null> 200 <Null> | CIRCULAR CMP 9.06 64
CL5827390836 290.234 STM DOWN <Null> 200 <Null> | CIRCULAR Ccp 4.45 64
CL5826090826 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 23.43 64
CL5823790858 | 289.539 STM DOWN <Null> 200 | <Null> | CIRCULAR PVC 12.35 64
CL5820990886 289.358 STM DOWN <Null> 200 <Null> | CIRCULAR PVC 12.29 64
CL5805391052 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 1.26 64
CL5801291084 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 12.50 64




AssetID *

CleanupRelease2017

Condition Score

A.E Comment

SL5800191092 23 4 Heavy settled debris (25-30%).Highwater level near DSMH.
SL5777791328 23 3 Fractures in pipe.

SL5780891296 23 4 Possible crossbore at 12.7m with hole in invert.
SL5767391429 23 1 <Null>

SL5767191435 23 3 Fractures in pipe.

SL5763491472 23 3 Fractures in pipe.

SL5771291390 23 1 Pipe is in good condition.

SL5676892314 <Null> 7 SA-High Water Level in MH

SL5678192322 <Null> 7 SA-High Water Level in USMH. DS Outfall Not found
SL5677992313 <Null> 7 SA-High Water Level in MH.

SL5809391011-1 23 3 Multiple offset joints near DSMH. Minor settled debris (5-10%).
5L5779891297-1 53 9 foA-gl\éltl-li:accessible. USMH Not Found, paved over. DSMH is a drop pipe unable for crawler
CL5817890916 <Null> 1 Pipe is in good condition.

CL5814390952 <Null> 1 Pipe is in good condition.

CL5811390982 <Null> 1 Pipe is in good condition.

CL5804591051 <Null> 3 Moderate settled debris (15-20%).

CL5808191014 <Null> 1 Pipe is in good condition.

CL5808891016 <Null> 1 Pipe is in good condition.

CL5828290823 <Null> 2 Minor settled debris (5-10%).

CL5827990833 <Null> 3 Moderate settled debris (15-20%).

CL5827390836 <Null> 4 Surface corrosion in pipe. Moderate settled debris (15-20%).
CL5826090826 <Null> 2 Minor settled debris (5-10%).

CL5823790858 <Null> 2 Minor settled debris (5-10%).

CL5820990886 <Null> 1 Pipe is in good condition.

CL5805391052 <Null> 1 Pipe is in good condition.

CL5801291084 <Null> 7 SA-Debris




AssetID * AssetType |Street City Upstream MH ID :llil‘\::-tlig:ver ;:I,r:t’;r: Downstream MH ID EDIiI:InaI-tIig:ver
CL5796991128 LEAD Airport Rd CALEDON CB5796591123 288.19 287.29 CN5797391132 <Null>
CL5797591131 LEAD Airport Rd CALEDON CB5797591131 288.089 287.219 CN5797591131 <Null>
CL5796991140 LEAD Airport Rd CALEDON CB5797091141 288.216 287.326 CN5796791138 <Null>
CL5795791136 LEAD Airport Rd CALEDON CB5795091130 288.27 287.16 CN5796391142 <Null>
CL5794791133 LEAD Airport Rd CALEDON CB5794391136 288.215 287.115 CB5795091130 288.27
CL5795091159 LEAD Airport Rd CALEDON CB5795191160 288.089 287.319 CB5794991157 288.04
CL5794991157 LEAD Airport Rd CALEDON CB5794991157 288.04 286.99 CN5794991157 <Null>
CL5794091157 LEAD Airport Rd CALEDON CB5793691152 288.156 287.056 CN5794491161 <Null>
CL5792591181 LEAD Airport Rd CALEDON CB5792691181 288.04 287.09 CN5792591180 <Null>
CL5792191176 LEAD Airport Rd CALEDON CB5791691171 288.005 286.965 CN5792591180 <Null>
CL5788791203 LEAD Airport Rd CALEDON CB5788791204 288.707 287.697 MH8578891203 288.713
CL5786591242 LEAD Airport Rd CALEDON CB5786691243 289.649 288.549 CN5786491241 <Null>
CL5786191246 LEAD Airport Rd CALEDON CB5786291247 289.743 288.223 MH8578691245 289.747
CL5784891246 LEAD Airport Rd CALEDON CB5784791245 290.131 289.031 CN5785091247 <Null>
CL5782091285 LEAD Airport Rd CALEDON CB5782091284 292.335 291.475 MH8578191286 292.401
CL5775891347 LEAD Airport Rd CALEDON CB5775991346 298.191 297.361 MH8577591348 298.37
CL5777891314 LEAD Airport Rd CALEDON CB5777791315 295.659 294.569 MH8577791314 295.5
CL5769091415 LEAD Airport Rd CALEDON CB5769091415 305.135 304.275 MH8576991416 305.19
CL5768491414 LEAD Airport Rd CALEDON CB5768191410 305.275 303.645 MH8577091391 305.275
CL5770791392 LEAD Airport Rd CALEDON CB5770491389 303.345 302.265 CN5768491414 <Null>
CL5773791362 LEAD Airport Rd CALEDON CB5773491359 299.954 298.854 CN5774191365 <Null>
CL5799891098 LEAD Airport Rd CALEDON CB5799491093 288.44 287.41 CN5800291103 <Null>
CL5824390861 LEAD Airport Rd CALEDON CB5824390862 291.218 290.018 CN5824290861 <Null>
CL5821590888 LEAD Airport Rd CALEDON CB5821690889 291.045 289.905 CN5821590888 <Null>
CL5817990925 LEAD Airport Rd CALEDON CB5817990925 290.722 289.632 CN5817990925 <Null>




DS Invert

AssetID * Elevatlon SewerUse [Direction |FlowControl [Height |[Width |PipeShape [Material |TotalLength |Release2017
CL5796991128 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 12.64 64
CL5797591131 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 0.80 64
CL5796991140 <Null> STM DOWN <Null> 100 <Null> | CIRCULAR PVC 4.29 64
CL5795791136 <Null> STM DOWN <Null> 300 <Null> | CIRCULAR Cp 17.97 64
CL5794791133 287.16 STM DOWN <Null> 200 <Null> | CIRCULAR PVC 9.45 64
CL5795091159 286.99 STM DOWN <Null> 200 | <Null> [ CIRCULAR cp 3.35 64
CL5794991157 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 0.84 64
CL5794091157 <Null> STM DOWN <Null> 100 <Null> | CIRCULAR PVC 12.59 64
CL5792591181 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 1.04 64
CL5792191176 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 12.47 64
CL5788791203 287.253 STM DOWN <Null> 200 <Null> | CIRCULAR PVC 2.39 64
CL5786591242 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 2.77 64
CL5786191246 288.047 STM DOWN <Null> 200 <Null> | CIRCULAR CP 3.03 64
CL5784891246 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 3.76 64
CL5782091285 290.131 STM DOWN <Null> 200 <Null> | CIRCULAR PVC 1.89 64
CL5775891347 296 STM DOWN <Null> 200 <Null> | CIRCULAR PVC 2.53 64
CL5777891314 293.66 STM DOWN <Null> 200 <Null> | CIRCULAR PVC 1.42 64
CL5769091415 303.15 STM DOWN <Null> 200 <Null> | CIRCULAR CpP 1.09 64
CL5768491414 303.275 STM DOWN <Null> 200 <Null> | CIRCULAR PVC 4.70 64
CL5770791392 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 9.22 64
CL5773791362 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 8.52 64
CL5799891098 <Null> STM DOWN <Null> 100 <Null> | CIRCULAR PVC 12.65 64
CL5824390861 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 1.04 64
CL5821590888 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 0.84 64
CL5817990925 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 0.79 64




AssetID * CleanupRelease2017 |Condition Score |A.E Comment
CL5796991128 <Null> 3 Moderate settled debris (15-20%).
CL5797591131 <Null> 1 Pipe is in good condition.
CL5796991140 <Null> 7 SA-Debris
CL5795791136 <Null> 7 SA-Debris
CL5794791133 <Null> 3 Moderate settled debris (15-20%).
CL5795091159 <Null> 8 SA-High Water Level in MH due to highwater level in downstream pipe
CL5794991157 <Null> 1 Pipe is in good condition.
CL5794091157 <Null> 7 SA-High Water Level in MH
CL5792591181 <Null> 1 Pipe is in good condition.
CL5792191176 <Null> 7 SA-High Water Level in MH
CL5788791203 <Null> 2 Longitudinal cracks in wall.
CL5786591242 <Null> 7 SA-Debris
CL5786191246 <Null> 1 Pipe is in good condition.
Medium joint offset, multiple longitudinal cracks in wall throughout the pipe. Obstrction
CL>784891246 <Null> 4 (wood) iri sewer 1.98 m fropm upsfream MH. Moderate settledgdebris (15FinO%).
CL5782091285 <Null> 5 Significant settled debris (>30%).
CL5775891347 <Null> 3 Moderate settled debris (15-20%).
CL5777891314 <Null> 5 Significant settled debris (>30%).
CL5769091415 <Null> 1 Pipe is in good condition.
CL5768491414 <Null> 3 Moderate settled debris (15-20%).
CL5770791392 <Null> 1 Pipe is in good condition.
CL5773791362 <Null> 1 Pipe is in good condition.
CL5799891098 <Null> 3 Moderate settled debris (15-20%).
CL5824390861 <Null> 1 Pipe is in good condition.
CL5821590888 <Null> 1 Pipe is in good condition.
CL5817990925 <Null> 1 Pipe is in good condition.




AssetID * AssetType |Street City Upstream MH ID :llil‘\::-tlig:ver ;:I,r:t’;r: Downstream MH ID EDIiI:InaI-tIig:ver
CL5814490960 LEAD Airport Rd CALEDON CB5814490961 290.378 289.168 CN5814490960 <Null>
CL5811490990 LEAD Airport Rd CALEDON CB5811590990 290.109 288.999 CN5811490990 <Null>
CL5801191095 LEAD Airport Rd CALEDON CB5801191095 288.402 287.772 CN5801091095 <Null>
CL5780691288 LEAD Airport Rd CALEDON CB5780591287 292.867 291.747 CN5780791289 <Null>
CL5771791388 LEAD Airport Rd CALEDON CB5771791387 302.579 301.799 MH8577191388 302.793
CL5761291486 LEAD Airport Rd CALEDON CB5760891482 305.275 303.985 MH8576191490 309.107
CL5676392340 LEAD  |Olde Base Line Rd| CALEDON CB5675792335 298.485 297.715 CN5676992345 <Null>
CL5675392312 LEAD  |Olde Base Line Rd| CALEDON CB5674592313 298.749 297.449 MH5676292312 298.476
CL5676092315 LEAD  |Olde Base Line Rd| CALEDON CB5675892318 298.429 <Null> MH5676292312 298.476
CL5813991085 LEAD Old Church Rd | CALEDON CB5814291081 291.858 290.688 MH5813591088 291.916
CL5813491090 LEAD Old Church Rd | CALEDON CB5813491091 291.812 291.362 MH5813591088 291.916
CL5808691043 LEAD Old Church Rd | CALEDON CB5808991039 289.643 288.693 MH8580891046 289.832
CL5808391049 LEAD Old Church Rd | CALEDON CB5808291050 289.644 289.094 CN5808491048 <Null>
CL5817091110 LEAD Old Church Rd | CALEDON CB5817391107 292.983 291.803 CN5816791114 <Null>
CL5818391122 LEAD Old Church Rd | CALEDON CB5818591119 293.199 292.029 CN5818091125 <Null>
CL5821191144 LEAD Old Church Rd | CALEDON CB5821391141 293.488 292.248 CB5820891147 293.448
CL5829491216 LEAD Old Church Rd | CALEDON CB5829591215 293.979 293.079 CN5829491217 <Null>
CL5835791268 LEAD Old Church Rd | CALEDON CB5835691269 294.645 293.245 CN5835891267 <Null>
CL5840991286 LEAD Old Church Rd | CALEDON CB5840591280 294.751 293.531 MH5841391291 294.655
CL5840791297 LEAD Old Church Rd | CALEDON MH5841391291 294.655 292.905 MH5840291302 294.846
CL5841291304 LEAD Old Church Rd | CALEDON CB5841491301 294.845 293.595 CN5840991308 <Null>
CL5848091359 LEAD Old Church Rd | CALEDON CB5848391355 293.395 292.135 CN5847891362 <Null>
CL5846091347 LEAD Old Church Rd | CALEDON CB5846091347 293.997 292.697 CN5845991348 <Null>
CL5837291273 LEAD Old Church Rd | CALEDON CB5837591269 294.593 293.193 CN5836991276 <Null>
CL5829891214 LEAD Old Church Rd | CALEDON CB5830191210 294.014 292.814 CN5829591217 <Null>
SL5807591040 SEWER Old Church Rd | CALEDON | MH8580891046 289.832 288.212 MH8580691035 289.645




DS Invert

AssetID * Elevatlon SewerUse [Direction |FlowControl [Height |[Width |PipeShape [Material |TotalLength |Release2017
CL5814490960 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 0.75 64
CL5811490990 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 0.83 64
CL5801191095 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR CpP 0.93 64
CL5780691288 <Null> STM DOWN <Null> 200 <Null> | CIRCULAR PVC 3.28 64
CL5771791388 300.613 STM DOWN <Null> 300 <Null> | CIRCULAR CcpP 0.94 64
CL5761291486 306.857 STM DOWN <Null> 200 <Null> | CIRCULAR PVC 11.48 64
CL5676392340 <Null> STM DOWN <Null> 375 <Null> | CIRCULAR CpP 16.19 64
CL5675392312 <Null> STM DOWN <Null> 250 <Null> | CIRCULAR CcpP 16.31 64
CL5676092315 <Null> STM DOWN <Null> 300 <Null> | CIRCULAR CpP 7.74 64
CL5813991085 289.616 STM DOWN <Null> 300 <Null> | CIRCULAR PVC 9.1 64
CL5813491090 289.616 STM DOWN <Null> 300 <Null> | CIRCULAR PVC 3.5 64
CL5808691043 STM DOWN <Null> 300 <Null> | CIRCULAR PVC 10.5 64
CL5808391049 <Null> STM DOWN <Null> 300 <Null> | CIRCULAR PVC 2.8 64
CL5817091110 <Null> STM DOWN <Null> 300 <Null> | CIRCULAR PVC 9.5 64
CL5818391122 <Null> STM DOWN <Null> 300 <Null> | CIRCULAR PVC 7.6 64
CL5821191144 292.148 STM DOWN <Null> 300 <Null> | CIRCULAR PVC 7.4 64
CL5829491216 <Null> STM DOWN <Null> 250 <Null> | CIRCULAR CP 1.6 64
CL5835791268 <Null> STM DOWN <Null> 300 <Null> | CIRCULAR PVC 2.3 64
CL5840991286 292.905 STM DOWN <Null> 300 <Null> | CIRCULAR PVC 13.4 64
CL5840791297 291.446 STM DOWN <Null> 300 <Null> | CIRCULAR PVC 15.4 64
CL5841291304 <Null> STM DOWN <Null> 300 <Null> | CIRCULAR PVC 8.9 64
CL5848091359 <Null> STM DOWN <Null> 300 <Null> | CIRCULAR PVC 8.9 64
CL5846091347 <Null> STM DOWN <Null> 300 | <Null> | CIRCULAR PVC 1.5 64
CL5837291273 <Null> STM DOWN <Null> 250 <Null> | CIRCULAR PVC 9.1 <Null>
CL5829891214 <Null> STM DOWN <Null> 250 <Null> | CIRCULAR PVC 9.2 <Null>
SL5807591040 287.855 STM DOWN <Null> 450 <Null> | CIRCULAR CP 17.7 64




AssetID * CleanupRelease2017 |Condition Score |A.E Comment

CL5814490960 <Null> 1 Pipe is in good condition.

CL5811490990 <Null> 1 Pipe is in good condition.

CL5801191095 <Null> 1 Pipe is in good condition.

CL5780691288 <Null> 1 Pipe is in good condition.

CL5771791388 <Null> 2 Longitudinal cracks in wall.

CL5761291486 <Null> 3 Medium joint offset, multiple longitudinal cracks in wall throughout the pipe.
CL5676392340 <Null> 5 Crossbore in pipe at 2.5m from USMH.

CL5675392312 <Null> 7 SA-High Water Level in MH

CL5676092315 <Null> 7 SA-High Water Level in MH

CL5813991085 <Null> 1 Pipe is in good condition.

CL5813491090 <Null> 1 Pipe is in good condition.

CL5808691043 <Null> 1 Pipe is in good condition.

CL5808391049 <Null> 1 Pipe is in good condition.

CL5817091110 <Null> 1 Pipe is in good condition.

CL5818391122 <Null> 1 Pipe is in good condition.

CL5821191144 <Null> 4 Large Joint Offset at 3.44 m from downstream MH. High water level in pipe.
CL5829491216 <Null> 1 Pipe is in good condition.

CL5835791268 <Null> 1 Pipe is in good condition.

CL5840991286 <Null> 3 Multiple longitudinal cracks in wall throughout the pipe.

CL5840791297 <Null> 4 sP;);:jkg;ﬁ:(?;_Sl%;).from upstream MH, multiple longitudinal cracks in wall. Minor
CL5841291304 <Null> 1 Pipe is in good condition.

CL5848091359 <Null> 1 Pipe is in good condition.

CL5846091347 <Null> 1 Pipe is in good condition.

CL5837291273 <Null> <Null> Not surveyed due to previous construction in the area

CL5829891214 <Null> <Null> Not surveyed due to previous construction in the area

SL5807591040 23 1 Pipe is in good condition.




AssetID * AssetType |Street City Upstream MH ID :llil‘\’l:-tlig:ver ;:I,r:t’;r: Downstream MH ID EDIiI:InaI-tIig:ver
SL5810991067 SEWER Old Church Rd | CALEDON MH5813591088 291.916 289.616 MH8580891046 289.832
SL5815391102 SEWER Old Church Rd | CALEDON MH5817191117 293.037 290.137 MH5813591088 291.916
SL5818491127 SEWER Old Church Rd | CALEDON MH5819791138 293.543 290.743 MH5817191117 293.037
SL5820291142 SEWER Old Church Rd | CALEDON CB5820891147 293.448 292.148 MH5819791138 293.543
SL5831691235 SEWER Old Church Rd | CALEDON MH5828991213 294.061 292.111 MH5834491256 294.56
SL5837391279 SEWER Old Church Rd | CALEDON MH5834491256 294.56 291.86 MH5840291302 294.846
SL5843991332 SEWER Old Church Rd | CALEDON MH5840291302 294.846 291.446 MH5847691361 293.515
SL5848391366 SEWER Old Church Rd | CALEDON MH5847691361 293.515 290.715 MH5849091371 293.182




DS Invert

AssetID * Elevatlon SewerUse |Direction |FlowControl |Height |Width |PipeShape |Material |TotalLength [Release2017
SL5810991067 288.212 STM DOWN <Null> 375 <Null> | CIRCULAR CP 68.2 64
SL5815391102 289.616 STM DOWN <Null> 300 <Null> | CIRCULAR CP 45.5 64
SL5818491127 290.137 STM DOWN <Null> 300 <Null> | CIRCULAR CP 333 64
SL5820291142 290.743 STM DOWN <Null> 300 <Null> | CIRCULAR PVC 14.7 64
SL5831691235 291.86 STM DOWN <Null> 600 <Null> | CIRCULAR CP 69.9 64
SL5837391279 291.446 STM DOWN <Null> 675 <Null> | CIRCULAR CP 74.1 64
SL5843991332 290.715 STM DOWN <Null> 675 <Null> | CIRCULAR CP 94.7 64
SL5848391366 290.182 STM DOWN <Null> 675 <Null> | CIRCULAR CP 16.7 64




AssetID * CleanupRelease2017 |Condition Score |A.E Comment

SL5810991067 23 3 Longitudinal cracks in wall. Moderate settled debris (15-20%).
SL5815391102 23 2 Longitudinal cracks in wall. Minor settled debris (5-10%).
SL5818491127 23 2 Longitudinal cracks in wall.

SL5820291142 23 1 Pipe is in good condition.

SL5831691235 23 3 Moderate settled debris (15-20%).

SL5837391279 23 3 Longitudinal cracks in wall.Moderate settled debris (15-20%).
SL5843991332 23 2 Longitudinal cracks in wall.Minor settled debris (5-10%).
SL5848391366 23 2 Longitudinal cracks in wall.




Outgoing Pipe's Information

Manhole ID AssetType | Cover Elevation | InvertElev | RimInvert GISComment Material | Diameterl | ClockPosition | Direction PipeShape
CB5798891062 DI 288.823 287.823 1 <Null> CMP 525 6 ouT CIRCULAR
CB5825190819 CB 291.561 290.361 1.2 <Null> PVC 200 6 ouT CIRCULAR
CB5771791387 CB 302.579 301.799 0.78 <Null> CP 300 6 ouT CIRCULAR
CB5777791315 CB 295.659 294.569 1.09 <Null> PVC 200 6 ouT CIRCULAR
CB5801191095 CB 288.402 287.772 0.63 <Null> CP 200 6 ouT CIRCULAR
CB5792691181 DCB 288.04 287.09 0.95 <Null> PVC 200 6 ouT CIRCULAR
CB5786291247 DCB 289.743 288.223 1.52 <Null> CP 200 6 ouT CIRCULAR
CB5795191160 CB 288.089 287.319 0.77 <Null> CP 200 6 ouT CIRCULAR
CB5775991346 CB 298.191 297.361 0.83 <Null> PVC 200 6 ouT CIRCULAR
CB5782091284 CB 292.335 291.475 0.86 <Null> PVC 200 6 ouT CIRCULAR
CB5786691243 DCB 289.649 288.549 1.1 <Null> PVC 200 6 ouT CIRCULAR
CB5794991157 DCB 288.04 286.99 1.05 <Null> PVC 200 6 ouT CIRCULAR
CB5797091141 CB 288.216 287.576 0.64 <Null> PVC 100 6 ouT CIRCULAR
CB5797591131 DCB 288.089 287.219 0.87 <Null> PVC 200 6 ouT CIRCULAR
CB5799491093 CB 288.44 287.41 1.03 <Null> PVC 100 6 ouT CIRCULAR
CB5796591123 DCB 288.19 287.29 0.9 <Null> PVC 200 6 ouT CIRCULAR
CB5795091130 CB 288.27 287.16 1.11 <Null> CP 300 6 ouT CIRCULAR
CB5770491389 CB 303.345 302.265 1.08 <Null> PVC 200 6 ouT CIRCULAR
CB5768191410 CB 305.275 303.645 1.63 <Null> PVC 200 6 ouT CIRCULAR
CB5769091415 CB 305.135 304.275 0.86 <Null> CP 200 6 ouT CIRCULAR
CB5794391136 CB 288.215 287.115 1.1 <Null> PVC 200 6 ouT CIRCULAR
CB5793691152 CB 288.156 287.056 1.1 <Null> PVC 100 6 ouT CIRCULAR
CB5791691171 DCB 288.005 286.965 1.04 <Null> PVC 200 6 ouT CIRCULAR
CB5773491359 CB 299.954 298.854 1.1 <Null> PVC 200 6 ouT CIRCULAR
CB5823390853 CB 291.2 290.13 1.07 <Null> PVC 200 6 ouT CIRCULAR
CB5820490882 CB 290.951 289.951 1 <Null> PVC 200 6 ouT CIRCULAR
CB5817690910 CB 290.839 289.809 1.03 <Null> PVC 200 6 ouT CIRCULAR
CB5813990947 CB 290.617 289.377 1.24 <Null> PVC 200 6 ouT CIRCULAR
CB5810990978 CB 290.162 289.232 0.93 <Null> PVC 200 6 ouT CIRCULAR
CB5807791009 CB 289.666 288.426 1.24 <Null> PVC 200 6 ouT CIRCULAR
CB5804191046 CB 289.192 288.022 1.17 <Null> PVC 200 6 ouT CIRCULAR
CB5800891079 CB 288.538 287.468 1.07 <Null> PVC 200 6 ouT CIRCULAR
CB5805391052 CB 289.295 288.195 1.1 <Null> PVC 200 6 ouT CIRCULAR
CB5808991017 CB 289.838 288.618 1.22 <Null> PVC 200 6 ouT CIRCULAR
CB5811590990 CB 290.109 288.999 1.11 <Null> PVC 200 6 ouT CIRCULAR
CB5814490961 CB 290.378 289.168 1.21 <Null> PVC 200 6 ouT CIRCULAR
CB5817990925 CB 290.722 289.632 1.09 <Null> PVC 200 6 ouT CIRCULAR
CB5821690889 CB 291.045 289.905 1.14 <Null> PVC 200 6 ouT CIRCULAR
CB5824390862 CB 291.218 290.018 1.2 <Null> PVC 200 6 ouT CIRCULAR
CB5827590836 CB 291.506 290.236 1.27 <Null> CP 200 6 ouT CIRCULAR
CB5828390831 CB 291.529 290.409 1.12 <Null> CMP 200 6 ouT CIRCULAR
CB5828390825 DI 290.902 289.702 1.2 <Null> CP 300 6 ouT CIRCULAR
CB5788791204 CB 288.707 287.697 1.01 <Null> PVC 200 6 ouT CIRCULAR




Outgoing Pipe's Information

Manhole ID AssetType | Cover Elevation | InvertElev | RimInvert GISComment Material | Diameterl | ClockPosition | Direction PipeShape
CB5784791245 CB 290.131 289.031 1.1 <Null> PVC 200 6 ouT CIRCULAR
CB5780591287 CB 292.867 291.747 1.12 <Null> PVC 200 6 ouT CIRCULAR
CB5760891482 CB 305.275 303.985 1.29 <Null> PVC 200 6 ouT CIRCULAR
CB5675892318 DCB 298.429 <Null> <Null> Surcharged CP 300 6 ouT CIRCULAR
CB5674592313 CB 298.749 297.449 1.3 <Null> CP 250 6 ouT CIRCULAR
CB5675792335 CB 298.485 297.715 0.77 <Null> CP 375 6 ouT CIRCULAR
CB5678392309 DI 297.509 297.209 0.3 Intake CMP 300 6 ouT CIRCULAR
MH8582690813 MH 291.703 289.913 1.79 <Null> CP 450 6 ouT CIRCULAR
MH8580491056 MH 289.291 287.501 1.79 <Null> CP 600 6 ouT CIRCULAR
MH8581190987 MH 290.142 288.192 1.95 <Null> CP 600 6 ouT CIRCULAR
MH8581490957 MH 290.486 288.736 1.75 <Null> CP 600 6 ouT CIRCULAR
MH8581890923 MH 290.814 289.114 1.7 <Null> CP 600 6 ouT CIRCULAR
MH8582190890 MH 291.098 289.358 1.74 <Null> CP 600 6 ouT CIRCULAR
MH8578791226 MH 289.056 287.146 1.91 <Null> CP 450 6 ouT CIRCULAR
MH8577991307 CBMH 294.318 291.948 2.37 <Null> CP 450 6 ouT CIRCULAR
MH8577191388 MH 302.793 300.613 2.18 <Null> CP 300 6 ouT CIRCULAR
MH8577791314 MH 295.5 293.66 1.84 <Null> CP 300 6 ouT CIRCULAR
MH8580091100 MH 288.377 286.977 1.4 <Null> CP 1050 6 ouT CIRCULAR
MH8579991085 MH 288.56 287.22 1.34 <Null> CP 1050 6 ouT CIRCULAR
MH8582490863 MH 291.269 289.539 1.73 <Null> CP 600 6 ouT CIRCULAR
MH8582790837 MH 291.594 290.234 1.36 <Null> CP 200 6 ouT OTHER
MH8582890822 CBMH 291.638 289.638 1.9 <Null> CP 525 6 ouT CIRCULAR
MH8578891203 MH 288.713 287.253 1.46 <Null> PVC 200 6 ouT CIRCULAR
MH8578991210 MH 288.633 286.933 1.7 <Null> CP 450 6 ouT CIRCULAR
MH8578791229 MH 289.056 286.956 2.1 <Null> CP 450 6 ouT CIRCULAR
MH8578691245 MH 289.747 288.047 1.7 <Null> CP 450 6 ouT CIRCULAR
MH8578191281 MH 292.368 287.768 4.6 <Null> CP 300 6 ouT CIRCULAR
MH8577491354 MH 299.439 294.959 4.48 <Null> CP 300 6 ouT CIRCULAR
MH8576591443 MH 307.353 303.623 3.73 <Null> PVC 300 6 ouT CIRCULAR
MH8577591348 MH 298.37 296 2.37 <Null> CP 300 6 ouT CIRCULAR
MH8578191286 MH 292.401 290.131 2.27 <Null> CP 300 6 ouT CIRCULAR
MH8579991075 MH 288.839 287.439 1.4 <Null> CP 1050 6 ouT CIRCULAR
MH8579191191 MH 288.175 286.875 1.3 <Null> CP 1050 6 ouT CIRCULAR
MH8576991416 MH 305.19 303.15 2.04 <Null> CP 300 6 ouT CIRCULAR
MH8579091201 CBMH 288.509 286.819 1.69 <Null> CP 1050 6 ouT OVAL




Outgoing Pipe's Information

Manhole ID AssetType | Cover Elevation | InvertElev | RimInvert GISComment Material | Diameterl | ClockPosition | Direction PipeShape
MH8577091391 CBMH 305.275 303.275 2 <Null> PVC 300 6 ouT CIRCULAR
MH5676292312 CBMH 298.476 <Null> <Null> Surcharged CP 300 6 ouT CIRCULAR
MH5677592316 MH 298.664 <Null> <Null> Surcharged CMP 300 6 ouT CIRCULAR
MH8579691144 MH 288.203 286.933 1.27 <Null> CP 1050 6 ouT CIRCULAR
MH8576191490 CBMH 309.107 306.857 2.25 <Null> CP 300 6 ouT CIRCULAR
MH8576591454 CBMH 307.75 305.55 2.2 <Null> CP 300 6 ouT CIRCULAR

MH8581190987A|  MH <Null> <Nulls | <nuls  |Found during CCTV inspection. cp 600 6 ouT CIRCULAR
Need to collection GPS
MH8577791314A|  CBMH <Null> <Nulls | <nulls |Found during CCTV inspection. Not |- 525 6 ouT CIRCULAR
found in field. Paved over.
CB5790591208 OF 287.666 285.976 1.69 <Null> <Null> <Null> <Null> <Null> <Null>
CB5790191215 OF 288.752 287.052 1.7 <Null> <Null> <Null> <Null> <Null> <Null>
CB5678692327 OF 297.625 297.325 0.3 <Null> <Null> <Null> <Null> <Null> <Null>
CB5808291050 CB 289.644 289.094 0.55 <Null> PVC 300 6 ouT CIRCULAR
CB5813491091 CB 291.812 291.362 0.45 <Null> PVC 300 6 ouT CIRCULAR
CB5820891147 CB 293.448 292.148 1.3 <Null> PVC 300 6 ouT CIRCULAR
CB5829591215 CB 293.979 293.079 0.9 CP 250 6 ouT CIRCULAR
CB5830191210 CB 294.014 292.814 1.2 not opened due to construction PVC 250 6 ouT CIRCULAR
CB5835691269 CB 294.645 293.245 1.4 <Null> PVC 300 6 ouT CIRCULAR
CB5837591269 CB 294.593 293.193 1.4 not opened due to construction PVC 250 6 ouTt CIRCULAR
CB5846091347 CB 293.997 292.697 1.3 <Null> PVC 300 6 ouT CIRCULAR
CB5848391355 CB 293.395 292.135 1.26 <Null> PVC 300 6 ouT CIRCULAR
CB5841491301 CB 294.845 293.595 1.25 <Null> PVC 300 6 ouT CIRCULAR
(CB5821391141 CB 293.488 292.248 1.24 <Null> PVC 300 6 ouT CIRCULAR
CB5818591119 CB 293.199 292.029 1.17 <Null> PVC 300 6 ouT CIRCULAR
CB5817391107 CB 292.983 291.803 1.18 <Null> PVC 300 6 ouT CIRCULAR
CB5814291081 CB 291.858 290.688 1.17 <Null> PVC 300 6 ouT CIRCULAR
CB5808991039 CB 289.643 288.693 0.95 <Null> PVC 300 6 ouT CIRCULAR
MH5841391291 CBMH 294.655 292.905 1.75 PVC 300 6 ouT CIRCULAR
CB5840591280 DI 294.751 293.531 1.22 <Null> PVC 300 6 ouT CIRCULAR
MH8580891046 MH 289.832 288.212 1.62 <Null> CP 450 6 ouT CIRCULAR
MH5813591088 MH 291.916 289.616 2.3 <Null> CP 375 6 ouT CIRCULAR
MH5817191117 CBMH 293.037 290.137 2.9 <Null> CP 300 6 ouT CIRCULAR
MH5819791138 MH 293.543 290.743 2.8 <Null> CP 300 6 ouT CIRCULAR
MH5828991213 | MH 294.061 292111 | 195 m“;t”rj:';‘t'"com'"g pipe from cp 600 6 ouT CIRCULAR
MH5834491256 MH 294.56 291.86 2.7 <Null> CP 675 6 ouT CIRCULAR
MH5840291302 MH 294.846 291.446 3.4 <Null> CP 675 6 ouT CIRCULAR
MH5847691361 MH 293.515 290.715 2.8 <Null> CP 675 6 ouT CIRCULAR
MH5849091371 | MH 293.182 290.182 3 |Pipe continues and discharge cp 950 6 OUT | RECTANGULAR

underneath bridge structure
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Project Name: Airport Road

Municipality: Region of Peel
Project No.: 109535
Date: 11-Jan-17
Time of Concentration Estimate
Location Culvert C1
INPUT DATA
Catchment Length (m): 1080
Catchment Slope (m/m): 0.0518
Watershed Area (ha): 68.59
Rational Method Runoff Coefficient: 0.25
RESULTS
Kirpich Formula
0.77 -0.38S
|z, =0.0078x L™ x §
| Tc= 13.18 min |

where:
L = length of channel/ditch from headwater to outlet, ft
S = average watershed slope, ft/ft

Federal Aviation Administration - Airport Method
__326%(1.1—-C)x ¥

| t"-' S 033
| Tc= 52.92 min
where:
C = rational method runoff coefficient
L = length of overland flow, m
S = surface slope, %
C<0.40
Bransby Williams Formula
0. 057 =< 7.
| Eey — S 92 . 401
| Tc= 29.03 min
where:

L = gross length of main channel head of basin, m

S = net slope of main channel, %
A = watershed area, ha
C>0.40

Tc (Average)=

32 min




Project Name: Airport Road
Municipality: Region of Peel
Project No.: 109535
Date: 11-Jan-17

Time of Concentration Estimate

Location CULVERT C4

INPUT DATA

Catchment Length (m): 410
Catchment Slope (m/m): 0.0073
Watershed Area (ha): 4.9

Rational Method Runoff Coefficient: 0.40

RESULTS
Kirpich Formula

t. =0.0078x L x § %

| Tc= 13.30 min

where:
L = length of channel/ditch from headwater to outlet, ft
S = average watershed slope, ft/ft

Federal Aviation Administration - Airport Method

326x(1.1-C)xL**
- S 033

w

|E3

c

| Tc= 51.26 min

where:
C = rational method runoff coefficient
L = length of overland flow, m
S = surface slope, %
C<0.40
Bransby Williams Formula

. 0.0573 L
| L — S ©°2 . 401

W

| Tc= 21.23 min

where:
L = gross length of main channel head of basin, m
S = net slope of main channel, %
A = watershed area, ha
C>0.40

Tc (Average)= 29 min




Project
Name: Airport Road
Municipality: Region of Peel
Project No.: 109535
Date: 11-Jan-17

Time of Concentration Estimate

Location CULVERT C5

INPUT DATA

Catchment Length (m): 700
Catchment Slope (m/m): 0.0071
Watershed Area (ha): 12.75
Rational Method Runoff

Coefficient: 0.40
RESULTS

Kirpich Formula

t. =0.0078x [*7 x §7%

| Tc= 20.29 min

where:
L = length of channel/ditch from headwater to outlet, ft
S = average watershed slope, ft/ft

Federal Aviation Administration - Airport Method

326x(1.1-C)xL**
- S 033

w

|

c

| Tc= 67.60 min

where:
C = rational method runoff coefficient
L = length of overland flow, m
S = surface slope, %
C<0.40
Bransby Williams Formula

 0.057 < L
| Loy = S ©°2 . 401

R L%

| Tc= 33.13 min

where:
L = gross length of main channel head of basin, m
S = net slope of main channel, %
A = watershed area, ha
C>0.40

Tc (Average)= 40 min




Project Name: Airport Road
Municipality: Region of Peel
Project No.: 109535
Date: 11-Jan-17

Time of Concentration Estimate

Location CULVERT 6

INPUT DATA

Catchment Length (m): 460
Catchment Slope (m/m): 0.0108
Watershed Area (ha): 3.76

Rational Method Runoff Coefficient: 0.39

RESULTS
Kirpich Formula

It =0.0078x L*"7 x §7°°%

| Tc= 12.50 min

where:
L = length of channel/ditch from headwater to outlet, ft
S = average watershed slope, ft/ft

Federal Aviation Administration - Airport Method

C326x(1.1-C)x L
|tc - S 033

w

| Tc= 48.40 min

where:
C = rational method runoff coefficient
L = length of overland flow, m
S = surface slope, %
C<0.40
Bransby Williams Formula

. 0.0573 L
| L — S ©°2 . 401

W

| Tc= 22.62 min

where:
L = gross length of main channel head of basin, m
S = net slope of main channel, %
A = watershed area, ha
C>0.40

Tc (Average)= 28 min
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 288.10 m Discharge 0.5049 m%/s
Inlet Control HW Elev. 288.00 m Tailwater Elevation 28712 m
Outlet Control HW Elev. 288.10 m Control Type Outlet Control
Headwater Depth/Height 0.89
Grades
Upstream Invert 287.35 m Downstream Invert 286.69 m
Length 150.00 m Constructed Slope 0.004400 m/m
Hydraulic Profile
Profile M2 Depth, Downstream 0.43 m
Slope Type Mild Normal Depth 0.63 m
Flow Regime Subcritical Critical Depth 0.42 m
Velocity Downstream 1.75 m/s Critical Slope 0.014815 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.85 m
Section Size 850 mm Rise 0.85 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 288.10 m Upstream Velocity Head 0.06 m
Ke 0.90 Entrance Loss 0.06 m
Inlet Control Properties
Inlet Control HW Elev. 288.00 m Flow Control Unsubmerged
Inlet Type Projecting Area Full 0.6 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study

..\airport road ea_existing_culverts_rop_idf.cvm

07/15/19 10:57:16 AMO Bentley Systems, Inc.

1Bl Group — CANADA

Project Engineer: Nahid.Choudhury
CulvertMaster v3.3 [03.03.00.04]

Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 7.5027 m®/s Allowable HW Elevation 288.10 m
Roadway Width 9.10 m Overtopping Coefficient 1.66 SI
Low Point 287.88 m Headwater Elevation 288.10 m
Discharge Coefficient (Cr) 3.00 Submergence Factor (Kt) 1.00
Tailwater Elevation 287.12 m
Sta (m) Elev. (m)
0.00 288.34
20.00 288.08
40.00 287.92
57.00 287.88
60.00 287.88
80.00 287.95
100.00 288.13
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
..\airport road ea_existing_culverts_rop_idf.cvm IBI Group — CANADA CulvertMaster v3.3 [03.03.00.04]

07/15/19 10:58:11 AMO Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C4_EXxisting_25_Year_ROP_2019_IDF

Culvert Summary

Allowable HW Elevation 304.04 m Headwater Depth/Height 3.97
Computed Headwater Elev: 302.92 m Discharge 0.3800 m%s
Inlet Control HW Elev. 302.31 m Tailwater Elevation 300.85 m
Outlet Control HW Elev. 302.92 m Control Type Outlet Control
Grades

Upstream Invert 301.10 m Downstream Invert 300.62 m
Length 24.05 m Constructed Slope 0.019958 m/m
Hydraulic Profile

Profile =~ CompositeM2PressureProfile Depth, Downstream 0.42 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.42 m
Velocity Downstream 2.42 mis Critical Slope 0.048583 m/m
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.46 m
Section Size 450 mm Rise 0.46 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 302.92 m Upstream Velocity Head 0.27 m
Ke 0.90 Entrance Loss 0.25 m
Inlet Control Properties

Inlet Control HW Elev. 302.31 m Flow Control Submerged

Inlet Type Projecting Area Full 0.2 m?
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Title: Airport Road EA Study

..\airport road ea_existing_culverts_rop_idf.cvm

06/24/19 10:35:59 AMO Bentley Systems, Inc.

1Bl Group — CANADA

Haestad Methods Solution Center

Watertown, CT 06795 USA +1-203-755-1666

Project Engineer: Nahid.Choudhury
CulvertMaster v3.3 [03.03.00.04]
Page 1 of 1



Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C4_Existing_25_Year_ROP_2095_IDF

Culvert Summary

Allowable HW Elevation 304.04 m Headwater Depth/Height 5.63
Computed Headwater Elev: 303.67 m Discharge 0.4500 m%s
Inlet Control HW Elev. 302.71 m Tailwater Elevation 300.85 m
Outlet Control HW Elev. 303.67 m Control Type Outlet Control
Grades

Upstream Invert 301.10 m Downstream Invert 300.62 m
Length 24.05 m Constructed Slope 0.019958 m/m
Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 0.43 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.43 m
Velocity Downstream 2.80 m/s Critical Slope 0.067535 m/m
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.46 m
Section Size 450 mm Rise 0.46 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 303.67 m Upstream Velocity Head 0.38 m
Ke 0.90 Entrance Loss 0.34 m
Inlet Control Properties

Inlet Control HW Elev. 302.71 m Flow Control Submerged

Inlet Type Projecting Area Full 0.2 m?
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Title: Airport Road EA Study

..\airport road ea_existing_culverts_rop_idf.cvm

06/24/19 10:37:58 AMO Bentley Systems, Inc.

1Bl Group — CANADA

Haestad Methods Solution Center

Watertown, CT 06795 USA +1-203-755-1666

Project Engineer: Nahid.Choudhury
CulvertMaster v3.3 [03.03.00.04]
Page 1 of 1



Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C5_EXxisting_25_Year_ROP_2019_IDF

Culvert Summary

Allowable HW Elevation 297.00 m Headwater Depth/Height 0.57
Computed Headwater Elev: 295.83 m Discharge 1.3100 m?/s
Inlet Control HW Elev. 295.75 m Tailwater Elevation 295.68 m
Outlet Control HW Elev. 295.83 m Control Type Outlet Control
Grades

Upstream Invert 295.20 m Downstream Invert 295.13 m
Length 63.50 m Constructed Slope 0.001102 m/m
Hydraulic Profile

Profile M1 Depth, Downstream 0.55 m
Slope Type Mild Normal Depth 0.52 m
Flow Regime Subcritical Critical Depth 0.35 m
Velocity Downstream 1.19 m/s Critical Slope 0.003509 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 2.00 m
Section Size 2000 x 1100 mm Rise 1.10 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 295.83 m Upstream Velocity Head 0.08 m
Ke 0.20 Entrance Loss 0.02 m
Inlet Control Properties

Inlet Control HW Elev. 295.75 m Flow Control Unsubmerged

Inlet Type  90° headwall w 45° bevels Area Full 22 m?
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: Airport Road EA Study

..\airport road ea_existing_culverts_rop_idf.cvm

06/24/19 10:40:55 AMO Bentley Systems, Inc.

1Bl Group — CANADA

Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666

Project Engineer: Nahid.Choudhury
CulvertMaster v3.3 [03.03.00.04]
Page 1 of 1



Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C5_Existing_25_Year_ROP_2095_IDF

Culvert Summary

Allowable HW Elevation 297.00 m Headwater Depth/Height 0.64
Computed Headwater Elev: 29591 m Discharge 1.6600 m?/s
Inlet Control HW Elev. 295.85 m Tailwater Elevation 295.68 m
Outlet Control HW Elev. 29591 m Control Type Outlet Control
Grades

Upstream Invert 295.20 m Downstream Invert 295.13 m
Length 63.50 m Constructed Slope 0.001102 m/m
Hydraulic Profile

Profile M2 Depth, Downstream 0.55 m
Slope Type Mild Normal Depth 0.62 m
Flow Regime Subcritical Critical Depth 0.41 m
Velocity Downstream 1.51 m/s Critical Slope 0.003528 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 2.00 m
Section Size 2000 x 1100 mm Rise 1.10 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 29591 m Upstream Velocity Head 0.10 m
Ke 0.20 Entrance Loss 0.02 m
Inlet Control Properties

Inlet Control HW Elev. 295.85 m Flow Control Unsubmerged

Inlet Type  90° headwall w 45° bevels Area Full 22 m?
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: Airport Road EA Study
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Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C6_EXxisting_25_Year_ROP_2019_IDF

Culvert Summary

Allowable HW Elevation 299.21 m Headwater Depth/Height 1.03
Computed Headwater Eleve 297.40 m Discharge 0.4000 m?/s
Inlet Control HW Elev. 297.32 m Tailwater Elevation 296.97 m
Outlet Control HW Elev. 297.40 m Control Type Outlet Control
Grades

Upstream Invert 296.68 m Downstream Invert 296.62 m
Length 2122 m Constructed Slope 0.002828 m/m
Hydraulic Profile

Profile M2 Depth, Downstream 0.40 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.40 m
Velocity Downstream 1.78 m/s Critical Slope 0.016931 m/m
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.70 m
Section Size 700 mm Rise 0.70 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 297.40 m Upstream Velocity Head 0.07 m
Ke 0.90 Entrance Loss 0.06 m
Inlet Control Properties

Inlet Control HW Elev. 297.32 m Flow Control Unsubmerged

Inlet Type Projecting Area Full 0.4 m?
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Title: Airport Road EA Study
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Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C6_EXxisting_25_Year_ROP_2095_IDF

Culvert Summary

Allowable HW Elevation 299.21 m Headwater Depth/Height 1.19
Computed Headwater Eleve 297.51 m Discharge 0.4800 m%/s
Inlet Control HW Elev. 297.41 m Tailwater Elevation 296.97 m
Outlet Control HW Elev. 297.51 m Control Type Outlet Control
Grades

Upstream Invert 296.68 m Downstream Invert 296.62 m
Length 2122 m Constructed Slope 0.002828 m/m
Hydraulic Profile

Profile M2 Depth, Downstream 0.44 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.44 m
Velocity Downstream 1.91 m/s Critical Slope 0.018165 m/m
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.70 m
Section Size 700 mm Rise 0.70 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 297.51 m Upstream Velocity Head 0.08 m
Ke 0.90 Entrance Loss 0.07 m
Inlet Control Properties

Inlet Control HW Elev. 297.41 m Flow Control Unsubmerged

Inlet Type Projecting Area Full 0.4 m?
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 29454 m Discharge 0.2097 m¥/s
Inlet Control HW Elev. 29418 m Tailwater Elevation 293.84 m
Outlet Control HW Elev. 294.54 m Control Type Outlet Control
Headwater Depth/Height 2.77
Grades
Upstream Invert 293.28 m Downstream Invert 293.61 m
Length 23.19 m Constructed Slope -0.014230 m/m
Hydraulic Profile
Profile CompositeA2PressureProfile Depth, Downstream 0.32 m
Slope Type Adverse Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.32 m
Velocity Downstream 1.70 m/s Critical Slope 0.023919 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.46 m
Section Size 450 mm Rise 0.46 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 294.54 m Upstream Velocity Head 0.08 m
Ke 0.90 Entrance Loss 0.07 m
Inlet Control Properties
Inlet Control HW Elev. 294.18 m Flow Control Unsubmerged
Inlet Type Projecting Area Full 0.2 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 0.5423 m?/s Allowable HW Elevation 294.55 m
Roadway Width 7.00 m Overtopping Coefficient 1.61 SI
Low Point 294,43 m Headwater Elevation 294.54 m
Discharge Coefficient (Cr) 2.92 Submergence Factor (Kt) 1.00
Tailwater Elevation 293.84 m
Sta (m) Elev. (m)
0.00 294.43
20.00 294.53
40.00 294.63
62.00 294.75
80.00 294.89
100.00 295.06
120.00 295.25
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 294.56 m Discharge 0.2120 m¥/s
Inlet Control HW Elev. 29419 m Tailwater Elevation 293.84 m
Outlet Control HW Elev. 294.56 m Control Type Outlet Control
Headwater Depth/Height 2.80
Grades
Upstream Invert 293.28 m Downstream Invert 293.61 m
Length 23.19 m Constructed Slope -0.014230 m/m
Hydraulic Profile
Profile CompositeA2PressureProfile Depth, Downstream 0.32 m
Slope Type Adverse Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.32 m
Velocity Downstream 1.71 m/s Critical Slope 0.024098 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.46 m
Section Size 450 mm Rise 0.46 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 294.56 m Upstream Velocity Head 0.09 m
Ke 0.90 Entrance Loss 0.08 m
Inlet Control Properties
Inlet Control HW Elev. 294.19 m Flow Control Unsubmerged
Inlet Type Projecting Area Full 0.2 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 0.7280 m?¥/s Allowable HW Elevation 294.56 m
Roadway Width 7.00 m Overtopping Coefficient 1.61 SI
Low Point 294,43 m Headwater Elevation 294.56 m
Discharge Coefficient (Cr) 2.92 Submergence Factor (Kt) 1.00
Tailwater Elevation 293.84 m
Sta (m) Elev. (m)
0.00 294.43
20.00 294.53
40.00 294.63
62.00 294.75
80.00 294.89
100.00 295.06
120.00 295.25
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 281.85 m Discharge 0.7521 m¥/s
Inlet Control HW Elev. 281.24 m Tailwater Elevation 279.92 m
Outlet Control HW Elev. 281.85 m Control Type Outlet Control
Headwater Depth/Height 3.50
Grades
Upstream Invert 279.71 m Downstream Invert 279.62 m
Length 21.24 m Constructed Slope 0.004237 m/m
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 0.55 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.55 m
Velocity Downstream 2.72 mls Critical Slope 0.041389 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.61 m
Section Size 600 mm Rise 0.61 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 281.85 m Upstream Velocity Head 0.34 m
Ke 0.90 Entrance Loss 0.30 m
Inlet Control Properties
Inlet Control HW Elev. 281.24 m Flow Control Submerged
Inlet Type Projecting Area Full 0.3 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 0.0584 m?/s Allowable HW Elevation 281.85 m
Roadway Width 7.00 m Overtopping Coefficient 1.61 SI
Low Point 281.82 m Headwater Elevation 281.85 m
Discharge Coefficient (Cr) 2.91 Submergence Factor (Kt) 1.00
Tailwater Elevation 279.92 m
Sta (m) Elev. (m)
0.00 282.07
20.00 282.05
40.00 281.96
44.00 281.93
60.00 281.86
80.00 281.82
100.00 281.86
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 281.86 m Discharge 0.7561 m?/s
Inlet Control HW Elev. 281.26 m Tailwater Elevation 279.92 m
Outlet Control HW Elev. 281.86 m Control Type Outlet Control
Headwater Depth/Height 3.53
Grades
Upstream Invert 279.71 m Downstream Invert 279.62 m
Length 21.24 m Constructed Slope 0.004237 m/m
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 0.55 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.55 m
Velocity Downstream 2.73 mis Critical Slope 0.041770 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.61 m
Section Size 600 mm Rise 0.61 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 281.86 m Upstream Velocity Head 0.34 m
Ke 0.90 Entrance Loss 0.31 m
Inlet Control Properties
Inlet Control HW Elev. 281.26 m Flow Control Submerged
Inlet Type Projecting Area Full 0.3 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 0.2260 m?®/s Allowable HW Elevation 281.86 m
Roadway Width 7.00 m Overtopping Coefficient 1.61 SI
Low Point 281.82 m Headwater Elevation 281.86 m
Discharge Coefficient (Cr) 2.91 Submergence Factor (Kt) 1.00
Tailwater Elevation 279.92 m
Sta (m) Elev. (m)
0.00 282.07
20.00 282.05
40.00 281.96
44.00 281.93
60.00 281.86
80.00 281.82
100.00 281.86
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
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Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C9_EXxisting_25_Year_ROP_2019_IDF

Culvert Summary

Allowable HW Elevation 275.80 m Headwater Depth/Height 1.00
Computed Headwater Elev: 275.09 m Discharge 0.3000 m%s
Inlet Control HW Elev. 275.06 m Tailwater Elevation 274.50 m
Outlet Control HW Elev. 275.09 m Control Type Outlet Control
Grades

Upstream Invert 274.48 m Downstream Invert 274.20 m
Length 23.66 m Constructed Slope 0.011834 m/m
Hydraulic Profile

Profile M2 Depth, Downstream 0.36 m
Slope Type Mild Normal Depth 0.41 m
Flow Regime Subcritical Critical Depth 0.36 m
Velocity Downstream 1.70 m/s Critical Slope 0.018095 m/m
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.61 m
Section Size 600 mm Rise 0.61 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 275.09 m Upstream Velocity Head 0.11 m
Ke 0.90 Entrance Loss 0.09 m
Inlet Control Properties

Inlet Control HW Elev. 275.06 m Flow Control Unsubmerged

Inlet Type Projecting Area Full 0.3 m?
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Title: Airport Road EA Study
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Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C9_EXxisting_25_Year_ROP_2095_IDF

Culvert Summary

Allowable HW Elevation 275.80 m Headwater Depth/Height 1.10
Computed Headwater Eleve 27515 m Discharge 0.3500 m?/s
Inlet Control HW Elev. 27512 m Tailwater Elevation 274.50 m
Outlet Control HW Elev. 27515 m Control Type Outlet Control
Grades

Upstream Invert 274.48 m Downstream Invert 274.20 m
Length 23.66 m Constructed Slope 0.011834 m/m
Hydraulic Profile

Profile M2 Depth, Downstream 0.39 m
Slope Type Mild Normal Depth 0.46 m
Flow Regime Subcritical Critical Depth 0.39 m
Velocity Downstream 1.80 m/s Critical Slope 0.019286 m/m
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.61 m
Section Size 600 mm Rise 0.61 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 27515 m Upstream Velocity Head 0.11 m
Ke 0.90 Entrance Loss 0.10 m
Inlet Control Properties

Inlet Control HW Elev. 275.12 m Flow Control Unsubmerged

Inlet Type Projecting Area Full 0.3 m?
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 288.35 m Discharge 0.6552 m®/s
Inlet Control HW Elev. 288.13 m Tailwater Elevation 287.12 m
Outlet Control HW Elev. 288.35 m Control Type Outlet Control
Headwater Depth/Height 1.18
Grades
Upstream Invert 287.35 m Downstream Invert 286.69 m
Length 150.00 m Constructed Slope 0.004400 m/m
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 0.48 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.48 m
Velocity Downstream 1.97 m/s Critical Slope 0.015913 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.85 m
Section Size 850 mm Rise 0.85 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 288.35 m Upstream Velocity Head 0.07 m
Ke 0.90 Entrance Loss 0.06 m
Inlet Control Properties
Inlet Control HW Elev. 288.13 m Flow Control Unsubmerged
Inlet Type Projecting Area Full 0.6 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 9.9194 m?/s Allowable HW Elevation 288.35 m
Roadway Width 9.10 m Overtopping Coefficient 1.66 SI
Low Point 288.15 m Headwater Elevation 288.35 m
Discharge Coefficient (Cr) 3.01 Submergence Factor (Kt) 1.00
Tailwater Elevation 287.12 m
Sta (m) Elev. (m)
0.00 288.30
20.00 288.16
40.00 288.15
57.00 288.21
60.00 288.22
80.00 288.22
100.00 288.20
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 303.87 m Discharge 0.4665 m®/s
Inlet Control HW Elev. 302.81 m Tailwater Elevation 300.85 m
Outlet Control HW Elev. 303.87 m Control Type Outlet Control
Headwater Depth/Height 6.05
Grades
Upstream Invert 301.10 m Downstream Invert 300.62 m
Length 24.05 m Constructed Slope 0.019958 m/m
Hydraulic Profile
Profile =~ CompositeM2PressureProfile Depth, Downstream 0.44 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.44 m
Velocity Downstream 2.89 mis Critical Slope 0.072790 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.46 m
Section Size 450 mm Rise 0.46 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 303.87 m Upstream Velocity Head 0.41 m
Ke 0.90 Entrance Loss 0.37 m
Inlet Control Properties
Inlet Control HW Elev. 302.81 m Flow Control Submerged
Inlet Type Projecting Area Full 0.2 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 0.0840 m?®/s Allowable HW Elevation 303.87 m
Roadway Width 7.00 m Overtopping Coefficient 1.61 SI
Low Point 303.81 m Headwater Elevation 303.87 m
Discharge Coefficient (Cr) 2.91 Submergence Factor (Kt) 1.00
Tailwater Elevation 300.85 m
Sta (m) Elev. (m)
0.00 304.83
20.00 304.53
40.00 304.27
51.00 304.16
60.00 304.06
80.00 303.92
100.00 303.81
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 295.96 m Discharge 1.9000 m%/s
Inlet Control HW Elev. 29591 m Tailwater Elevation 295.68 m
Outlet Control HW Elev. 295.96 m Control Type Outlet Control
Headwater Depth/Height 0.69
Grades
Upstream Invert 295.20 m Downstream Invert 295.13 m
Length 63.50 m Constructed Slope 0.001102 m/m
Hydraulic Profile
Profile M2 Depth, Downstream 0.55 m
Slope Type Mild Normal Depth 0.68 m
Flow Regime Subcritical Critical Depth 0.45 m
Velocity Downstream 1.73 m/s Critical Slope 0.003550 m/m
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 2.00 m
Section Size 2000 x 1100 mm Rise 1.10 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 295.96 m Upstream Velocity Head 0.12 m
Ke 0.20 Entrance Loss 0.02 m
Inlet Control Properties
Inlet Control HW Elev. 29591 m Flow Control Unsubmerged
Inlet Type  90° headwall w 45° bevels Area Full 22 m?
K 0.49500 HDS 5 Chart 10
M 0.66700 HDS 5 Scale 2
C 0.03140 Equation Form 2
Y 0.82000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 297.72 m Discharge 0.5900 m?/s
Inlet Control HW Elev. 297.53 m Tailwater Elevation 296.97 m
Outlet Control HW Elev. 297.72 m Control Type Outlet Control
Headwater Depth/Height 1.48
Grades
Upstream Invert 296.68 m Downstream Invert 296.62 m
Length 2122 m Constructed Slope 0.002828 m/m
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 0.48 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.48 m
Velocity Downstream 2.08 m/s Critical Slope 0.020336 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.70 m
Section Size 700 mm Rise 0.70 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 297.72 m Upstream Velocity Head 0.12 m
Ke 0.90 Entrance Loss 0.11 m
Inlet Control Properties
Inlet Control HW Elev. 297.53 m Flow Control Unsubmerged
Inlet Type Projecting Area Full 0.4 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 294.77 m Discharge 0.2452 m®/s
Inlet Control HW Elev. 294.27 m Tailwater Elevation 293.84 m
Outlet Control HW Elev. 294.77 m Control Type Outlet Control
Headwater Depth/Height 3.25
Grades
Upstream Invert 293.28 m Downstream Invert 293.61 m
Length 23.19 m Constructed Slope -0.014230 m/m
Hydraulic Profile
Profile CompositeA2PressureProfile Depth, Downstream 0.35 m
Slope Type Adverse Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.35 m
Velocity Downstream 1.83 m/s Critical Slope 0.027057 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.46 m
Section Size 450 mm Rise 0.46 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 294.77 m Upstream Velocity Head 0.11 m
Ke 0.90 Entrance Loss 0.10 m
Inlet Control Properties
Inlet Control HW Elev. 294.27 m Flow Control Submerged
Inlet Type Projecting Area Full 0.2 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 0.8467 m?/s Allowable HW Elevation 294.77 m
Roadway Width 7.00 m Overtopping Coefficient 1.61 SI
Low Point 294.64 m Headwater Elevation 29477 m
Discharge Coefficient (Cr) 2.92 Submergence Factor (Kt) 1.00
Tailwater Elevation 293.84 m
Sta (m) Elev. (m)
0.00 294.64
20.00 294.72
40.00 294.86
62.00 295.01
80.00 295.15
100.00 295.31
120.00 295.49
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 281.91 m Discharge 0.7659 m?/s
Inlet Control HW Elev. 281.29 m Tailwater Elevation 279.92 m
Outlet Control HW Elev. 281.91 m Control Type Outlet Control
Headwater Depth/Height 3.61
Grades
Upstream Invert 279.71 m Downstream Invert 279.62 m
Length 21.24 m Constructed Slope 0.004237 m/m
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 0.55 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.55 m
Velocity Downstream 2.76 m/s Critical Slope 0.042727 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.61 m
Section Size 600 mm Rise 0.61 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 28191 m Upstream Velocity Head 0.35 m
Ke 0.90 Entrance Loss 0.32 m
Inlet Control Properties
Inlet Control HW Elev. 281.29 m Flow Control Submerged
Inlet Type Projecting Area Full 0.3 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 0.4062 m®/s Allowable HW Elevation 281.91 m
Roadway Width 7.00 m Overtopping Coefficient 1.61 SI
Low Point 281.84 m Headwater Elevation 281.91 m
Discharge Coefficient (Cr) 2.92 Submergence Factor (Kt) 1.00
Tailwater Elevation 279.92 m
Sta (m) Elev. (m)
0.00 281.96
20.00 281.92
40.00 281.84
44.00 281.94
60.00 281.86
80.00 281.90
100.00 281.94
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 275.27 m Discharge 0.4300 m?/s
Inlet Control HW Elev. 275.23 m Tailwater Elevation 274.50 m
Outlet Control HW Elev. 275.27 m Control Type Outlet Control
Headwater Depth/Height 1.30
Grades
Upstream Invert 274.48 m Downstream Invert 274.20 m
Length 23.66 m Constructed Slope 0.011834 m/m
Hydraulic Profile
Profile M2 Depth, Downstream 0.43 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.43 m
Velocity Downstream 1.96 m/s Critical Slope 0.021715 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.61 m
Section Size 600 mm Rise 0.61 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 275.27 m Upstream Velocity Head 0.12 m
Ke 0.90 Entrance Loss 0.11 m
Inlet Control Properties
Inlet Control HW Elev. 275.23 m Flow Control Unsubmerged
Inlet Type Projecting Area Full 0.3 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 288.37 m Discharge 0.6603 m®/s
Inlet Control HW Elev. 288.13 m Tailwater Elevation 287.12 m
Outlet Control HW Elev. 288.37 m Control Type Outlet Control
Headwater Depth/Height 1.20
Grades
Upstream Invert 287.35 m Downstream Invert 286.69 m
Length 150.00 m Constructed Slope 0.004400 m/m
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 0.48 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.48 m
Velocity Downstream 1.97 m/s Critical Slope 0.015955 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.85 m
Section Size 850 mm Rise 0.85 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 288.37 m Upstream Velocity Head 0.07 m
Ke 0.90 Entrance Loss 0.06 m
Inlet Control Properties
Inlet Control HW Elev. 288.13 m Flow Control Unsubmerged
Inlet Type Projecting Area Full 0.6 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 11.7555 m%s Allowable HW Elevation 288.37 m
Roadway Width 9.10 m Overtopping Coefficient 1.66 SI
Low Point 288.15 m Headwater Elevation 288.37 m
Discharge Coefficient (Cr) 3.01 Submergence Factor (Kt) 1.00
Tailwater Elevation 287.12 m
Sta (m) Elev. (m)
0.00 288.30
20.00 288.16
40.00 288.15
57.00 288.21
60.00 288.22
80.00 288.22
100.00 288.20
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 303.87 m Discharge 0.4663 m®/s
Inlet Control HW Elev. 302.81 m Tailwater Elevation 300.85 m
Outlet Control HW Elev. 303.87 m Control Type Outlet Control
Headwater Depth/Height 6.05
Grades
Upstream Invert 301.10 m Downstream Invert 300.62 m
Length 24.05 m Constructed Slope 0.019958 m/m
Hydraulic Profile
Profile =~ CompositeM2PressureProfile Depth, Downstream 0.44 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.44 m
Velocity Downstream 2.89 mis Critical Slope 0.072714 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.46 m
Section Size 450 mm Rise 0.46 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 303.87 m Upstream Velocity Head 0.41 m
Ke 0.90 Entrance Loss 0.37 m
Inlet Control Properties
Inlet Control HW Elev. 302.81 m Flow Control Submerged
Inlet Type Projecting Area Full 0.2 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study

..\airport road ea_existing_culverts_rop_idf.cvm

07/17/19 04:24:40 PMO© Bentley Systems, Inc.

1Bl Group — CANADA

Project Engineer: Nahid.Choudhury
CulvertMaster v3.3 [03.03.00.04]

Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 0.0742 m®/s Allowable HW Elevation 303.87 m
Roadway Width 7.00 m Overtopping Coefficient 1.61 SI
Low Point 303.81 m Headwater Elevation 303.87 m
Discharge Coefficient (Cr) 2.91 Submergence Factor (Kt) 1.00
Tailwater Elevation 300.85 m
Sta (m) Elev. (m)
0.00 304.83
20.00 304.53
40.00 304.27
51.00 304.16
60.00 304.06
80.00 303.92
100.00 303.81
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 296.09 m Discharge 2.4400 m%/s
Inlet Control HW Elev. 296.04 m Tailwater Elevation 295.68 m
Outlet Control HW Elev. 296.09 m Control Type Outlet Control
Headwater Depth/Height 0.81
Grades
Upstream Invert 295.20 m Downstream Invert 295.13 m
Length 63.50 m Constructed Slope 0.001102 m/m
Hydraulic Profile
Profile M2 Depth, Downstream 0.55 m
Slope Type Mild Normal Depth 0.81 m
Flow Regime Subcritical Critical Depth 0.53 m
Velocity Downstream 2.22 mis Critical Slope 0.003614 m/m
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 2.00 m
Section Size 2000 x 1100 mm Rise 1.10 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 296.09 m Upstream Velocity Head 0.15 m
Ke 0.20 Entrance Loss 0.03 m
Inlet Control Properties
Inlet Control HW Elev. 296.04 m Flow Control Unsubmerged
Inlet Type  90° headwall w 45° bevels Area Full 22 m?
K 0.49500 HDS 5 Chart 10
M 0.66700 HDS 5 Scale 2
C 0.03140 Equation Form 2
Y 0.82000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 298.21 m Discharge 0.8000 m®/s
Inlet Control HW Elev. 297.84 m Tailwater Elevation 296.97 m
Outlet Control HW Elev. 298.21 m Control Type Outlet Control
Headwater Depth/Height 2.19
Grades
Upstream Invert 296.68 m Downstream Invert 296.62 m
Length 2122 m Constructed Slope 0.002828 m/m
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 0.56 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.56 m
Velocity Downstream 2.42 mis Critical Slope 0.026418 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.70 m
Section Size 700 mm Rise 0.70 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 298.21 m Upstream Velocity Head 0.22 m
Ke 0.90 Entrance Loss 0.20 m
Inlet Control Properties
Inlet Control HW Elev. 297.84 m Flow Control Submerged
Inlet Type Projecting Area Full 0.4 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 294.80 m Discharge 0.2497 m¥/s
Inlet Control HW Elev. 294.28 m Tailwater Elevation 293.84 m
Outlet Control HW Elev. 294.80 m Control Type Outlet Control
Headwater Depth/Height 3.31
Grades
Upstream Invert 293.28 m Downstream Invert 293.61 m
Length 23.19 m Constructed Slope -0.014230 m/m
Hydraulic Profile
Profile CompositeA2PressureProfile Depth, Downstream 0.35 m
Slope Type Adverse Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.35 m
Velocity Downstream 1.85 m/s Critical Slope 0.027508 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.46 m
Section Size 450 mm Rise 0.46 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 294.80 m Upstream Velocity Head 0.12 m
Ke 0.90 Entrance Loss 0.11 m
Inlet Control Properties
Inlet Control HW Elev. 294.28 m Flow Control Submerged
Inlet Type Projecting Area Full 0.2 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 1.3934 m?®/s Allowable HW Elevation 294.80 m
Roadway Width 7.00 m Overtopping Coefficient 1.62 SI
Low Point 294.64 m Headwater Elevation 294.80 m
Discharge Coefficient (Cr) 2.93 Submergence Factor (Kt) 1.00
Tailwater Elevation 293.84 m
Sta (m) Elev. (m)
0.00 294.64
20.00 294.72
40.00 294.86
62.00 295.01
80.00 295.15
100.00 295.31
120.00 295.49
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 281.90 m Discharge 0.7651 m?/s
Inlet Control HW Elev. 281.28 m Tailwater Elevation 279.92 m
Outlet Control HW Elev. 281.90 m Control Type Outlet Control
Headwater Depth/Height 3.60
Grades
Upstream Invert 279.71 m Downstream Invert 279.62 m
Length 21.24 m Constructed Slope 0.004237 m/m
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 0.55 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.55 m
Velocity Downstream 2.76 mis Critical Slope 0.042642 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.61 m
Section Size 600 mm Rise 0.61 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 281.90 m Upstream Velocity Head 0.35 m
Ke 0.90 Entrance Loss 0.32 m
Inlet Control Properties
Inlet Control HW Elev. 281.28 m Flow Control Submerged
Inlet Type Projecting Area Full 0.3 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 0.3361 m®s Allowable HW Elevation 281.90 m
Roadway Width 7.00 m Overtopping Coefficient 1.61 SI
Low Point 281.84 m Headwater Elevation 281.90 m
Discharge Coefficient (Cr) 2.92 Submergence Factor (Kt) 1.00

Tailwater Elevation 279.92 m

Sta (m) Elev. (m)

0.00 281.96
20.00 281.92
40.00 281.84
44.00 281.94
60.00 281.86
80.00 281.90

100.00 281.94

Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 27529 m Discharge 0.4400 m%/s
Inlet Control HW Elev. 275.25 m Tailwater Elevation 274.50 m
Outlet Control HW Elev. 275.29 m Control Type Outlet Control
Headwater Depth/Height 1.33
Grades
Upstream Invert 274.48 m Downstream Invert 274.20 m
Length 23.66 m Constructed Slope 0.011834 m/m
Hydraulic Profile
Profile M2 Depth, Downstream 0.43 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.43 m
Velocity Downstream 1.98 m/s Critical Slope 0.022065 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.61 m
Section Size 600 mm Rise 0.61 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 275.29 m Upstream Velocity Head 0.12 m
Ke 0.90 Entrance Loss 0.11 m
Inlet Control Properties
Inlet Control HW Elev. 275.25 m Flow Control Unsubmerged
Inlet Type Projecting Area Full 0.3 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1

Culvert Summary
Computed Headwater Eleve 288.10 m Discharge 0.5049 m%/s
Inlet Control HW Elev. 288.00 m Tailwater Elevation 287.12 m
Outlet Control HW Elev. 288.10 m Control Type Outlet Control
Headwater Depth/Height 0.89
Grades
Upstream Invert 287.35 m Downstream Invert 286.69 m
Length 150.00 m Constructed Slope 0.004400 m/m
Hydraulic Profile
Profile M2 Depth, Downstream 0.43 m
Slope Type Mild Normal Depth 0.63 m
Flow Regime Subcritical Critical Depth 0.42 m
Velocity Downstream 1.75 m/s Critical Slope 0.014815 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.85 m
Section Size 850 mm Rise 0.85 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 288.10 m Upstream Velocity Head 0.06 m
Ke 0.90 Entrance Loss 0.06 m
Inlet Control Properties
Inlet Control HW Elev. 288.00 m Flow Control Unsubmerged
Inlet Type Projecting Area Full 0.6 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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IBI GROUP STORMWATER MANAGEMENT REPORT
CLASS ENVIRONMENTAL ASSESSMENT

AIRPORT ROAD IMPROVEMENTS

FROM KING STREET TO HUNTSMILL DRIVE
Prepared for The Regional Municipality of Peel

PROPOSED CONDITION

August 27, 2021



Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 7.5027 m®/s Allowable HW Elevation 288.10 m
Roadway Width 9.10 m Overtopping Coefficient 1.66 SI
Low Point 287.88 m Headwater Elevation 288.10 m
Discharge Coefficient (Cr) 3.00 Submergence Factor (Kt) 1.00
Tailwater Elevation 287.12 m
Sta (m) Elev. (m)
0.00 288.34
20.00 288.08
40.00 287.92
57.00 287.88
60.00 287.88
80.00 287.95
100.00 288.13
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
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Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C4_Proposed_25 Year_ROP_2019_IDF

Culvert Summary

Allowable HW Elevation 304.05 m Headwater Depth/Height 0.63
Computed Headwater Eleve 302.17 m Discharge 0.3800 m?/s
Inlet Control HW Elev. 302.14 m Tailwater Elevation 301.72 m
Outlet Control HW Elev. 302.17 m Control Type Entrance Control
Grades

Upstream Invert 301.64 m Downstream Invert 301.42 m
Length 26.00 m Constructed Slope 0.008462 m/m
Hydraulic Profile

Profile S2 Depth, Downstream 0.30 m
Slope Type Steep Normal Depth 0.30 m
Flow Regime Supercritical Critical Depth 0.36 m
Velocity Downstream 213 mi/s Critical Slope 0.004183 m/m
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 0.84 m
Section Size 825 mm Rise 0.84 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 302.17 m Upstream Velocity Head 0.14 m
Ke 0.20 Entrance Loss 0.03 m
Inlet Control Properties

Inlet Control HW Elev. 302.14 m Flow Control Unsubmerged

Inlet Type  Beveled ring, 33.7° bevels Area Full 0.6 m?
K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000

Title: Airport Road EA Study
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Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C4_Proposed_25 Year_ROP_2095_IDF

Culvert Summary

Allowable HW Elevation 304.05 m Headwater Depth/Height 0.70
Computed Headwater Eleve 302.22 m Discharge 0.4500 m®/s
Inlet Control HW Elev. 302.19 m Tailwater Elevation 301.72 m
Outlet Control HW Elev. 302.22 m Control Type Entrance Control
Grades

Upstream Invert 301.64 m Downstream Invert 301.42 m
Length 26.00 m Constructed Slope 0.008462 m/m
Hydraulic Profile

Profile S2 Depth, Downstream 0.33 m
Slope Type Steep Normal Depth 0.33 m
Flow Regime Supercritical Critical Depth 0.40 m
Velocity Downstream 2.22 mis Critical Slope 0.004297 m/m
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 0.84 m
Section Size 825 mm Rise 0.84 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 302.22 m Upstream Velocity Head 0.15 m
Ke 0.20 Entrance Loss 0.03 m
Inlet Control Properties

Inlet Control HW Elev. 302.19 m Flow Control Unsubmerged

Inlet Type  Beveled ring, 33.7° bevels Area Full 0.6 m?
K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000

Title: Airport Road EA Study
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Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C5_Proposed_25 Year_ROP_2019_IDF

Culvert Summary

Allowable HW Elevation 296.78 m Headwater Depth/Height 0.57
Computed Headwater Elev: 295.83 m Discharge 1.3100 m?/s
Inlet Control HW Elev. 295.75 m Tailwater Elevation 295.68 m
Outlet Control HW Elev. 295.83 m Control Type Outlet Control
Grades

Upstream Invert 295.20 m Downstream Invert 295.13 m
Length 63.50 m Constructed Slope 0.001102 m/m
Hydraulic Profile

Profile M1 Depth, Downstream 0.55 m
Slope Type Mild Normal Depth 0.52 m
Flow Regime Subcritical Critical Depth 0.35 m
Velocity Downstream 1.19 m/s Critical Slope 0.003509 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 2.00 m
Section Size 2000 x 1100 mm Rise 1.10 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 295.83 m Upstream Velocity Head 0.08 m
Ke 0.20 Entrance Loss 0.02 m
Inlet Control Properties

Inlet Control HW Elev. 295.75 m Flow Control Unsubmerged

Inlet Type  90° headwall w 45° bevels Area Full 22 m?
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: Airport Road EA Study
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Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C5_Proposed_25 Year_ROP_2095_IDF

Culvert Summary

Allowable HW Elevation 296.78 m Headwater Depth/Height 0.64
Computed Headwater Elev: 29591 m Discharge 1.6600 m?/s
Inlet Control HW Elev. 295.85 m Tailwater Elevation 295.68 m
Outlet Control HW Elev. 29591 m Control Type Outlet Control
Grades

Upstream Invert 295.20 m Downstream Invert 295.13 m
Length 63.50 m Constructed Slope 0.001102 m/m
Hydraulic Profile

Profile M2 Depth, Downstream 0.55 m
Slope Type Mild Normal Depth 0.62 m
Flow Regime Subcritical Critical Depth 0.41 m
Velocity Downstream 1.51 m/s Critical Slope 0.003528 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 2.00 m
Section Size 2000 x 1100 mm Rise 1.10 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 29591 m Upstream Velocity Head 0.10 m
Ke 0.20 Entrance Loss 0.02 m
Inlet Control Properties

Inlet Control HW Elev. 295.85 m Flow Control Unsubmerged

Inlet Type  90° headwall w 45° bevels Area Full 22 m?
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: Airport Road EA Study
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Culvert Calculator Report
Culvert_C6_Proposed_25 Year_ROP_2019_IDF

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 299.48 m Headwater Depth/Height 0.18
Computed Headwater Eleve 297.32 m Discharge 0.4000 m?/s
Inlet Control HW Elev. 297.31 m Tailwater Elevation 297.31 m
Outlet Control HW Elev. 297.32 m Control Type Outlet Control
Grades
Upstream Invert 297.05 m Downstream Invert 296.93 m
Length 25.85 m Constructed Slope 0.004642 m/m
Hydraulic Profile
Profile S1 Depth, Downstream 0.38 m
Slope Type Steep Normal Depth 0.09 m
Flow Regime Subcritical Critical Depth 0.10 m
Velocity Downstream 0.25 m/s Critical Slope 0.003834 m/m
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 427 m
Section Size 4267 X 1524 Rise 1.52 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 297.32 m Upstream Velocity Head 0.01 m
Ke 0.70 Entrance Loss 0.00 m
Inlet Control Properties
Inlet Control HW Elev. 297.31 m Flow Control Unsubmerged
Inlet Type 0° wingwall flares Area Full 6.5 m?
K 0.06100 HDS 5 Chart 8
M 0.75000 HDS 5 Scale 3
C 0.04230 Equation Form 1
Y 0.82000
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
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Culvert Calculator Report
Culvert_C6_Proposed_25 Year_ROP_2095_IDF

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 299.48 m Headwater Depth/Height 0.18
Computed Headwater Eleve 297.32 m Discharge 0.4800 m%/s
Inlet Control HW Elev. 297.31 m Tailwater Elevation 297.31 m
Outlet Control HW Elev. 297.32 m Control Type Outlet Control
Grades
Upstream Invert 297.05 m Downstream Invert 296.93 m
Length 25.85 m Constructed Slope 0.004642 m/m
Hydraulic Profile
Profile S1 Depth, Downstream 0.38 m
Slope Type Steep Normal Depth 0.10 m
Flow Regime Subcritical Critical Depth 0.11 m
Velocity Downstream 0.30 m/s Critical Slope 0.003709 m/m
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 427 m
Section Size 4267 X 1524 Rise 1.52 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 297.32 m Upstream Velocity Head 0.01 m
Ke 0.70 Entrance Loss 0.01 m
Inlet Control Properties
Inlet Control HW Elev. 297.31 m Flow Control Unsubmerged
Inlet Type 0° wingwall flares Area Full 6.5 m?
K 0.06100 HDS 5 Chart 8
M 0.75000 HDS 5 Scale 3
C 0.04230 Equation Form 1
Y 0.82000
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
airport road ea_proposed_culverts_rop_idf.cvm 1Bl Group CulvertMaster v10.3 [10.03.00.03]
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Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C7_Proposed_25 Year_ROP_2019_IDF

Culvert Summary

Allowable HW Elevation 294.68 m Headwater Depth/Height 0.45
Computed Headwater Eleve 294.04 m Discharge 0.7500 m?/s
Inlet Control HW Elev. 294.04 m Tailwater Elevation 293.73 m
Outlet Control HW Elev. 294.04 m Control Type Entrance Control
Grades

Upstream Invert 293.63 m Downstream Invert 293.28 m
Length 23.70 m Constructed Slope 0.014768 m/m
Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 0.45 m
Slope Type Steep Normal Depth 0.00 m
Flow Regime N/A Critical Depth 0.26 m
Velocity Downstream 0.91 m/s Critical Slope 0.003626 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 1.83 m
Section Size 1830 x 910 mm Rise 0.91 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 294.04 m Upstream Velocity Head 0.13 m
Ke 0.20 Entrance Loss 0.03 m
Inlet Control Properties

Inlet Control HW Elev. 294.04 m Flow Control Unsubmerged

Inlet Type  90° headwall w 45° bevels Area Full 1.7 m?
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: Airport Road EA Study
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Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C7_Proposed_25 Year_ROP_2095_IDF

Culvert Summary

Allowable HW Elevation 294.68 m Headwater Depth/Height 0.52
Computed Headwater Eleve 29411 m Discharge 0.9400 m®/s
Inlet Control HW Elev. 29410 m Tailwater Elevation 293.73 m
Outlet Control HW Elev. 29411 m Control Type Entrance Control
Grades

Upstream Invert 293.63 m Downstream Invert 293.28 m
Length 23.70 m Constructed Slope 0.014768 m/m
Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 0.45 m
Slope Type Steep Normal Depth 0.00 m
Flow Regime N/A Critical Depth 0.30 m
Velocity Downstream 1.14 m/s Critical Slope 0.003614 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 1.83 m
Section Size 1830 x 910 mm Rise 0.91 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 29411 m Upstream Velocity Head 0.15 m
Ke 0.20 Entrance Loss 0.03 m
Inlet Control Properties

Inlet Control HW Elev. 294.10 m Flow Control Unsubmerged

Inlet Type  90° headwall w 45° bevels Area Full 1.7 m?
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: Airport Road EA Study
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Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C8_Proposed_25 Year_ROP_2019_IDF

Culvert Summary

Allowable HW Elevation 281.88 m Headwater Depth/Height 1.15
Computed Headwater Elev: 280.59 m Discharge 0.8100 m%s
Inlet Control HW Elev. 280.57 m Tailwater Elevation 280.00 m
Outlet Control HW Elev. 280.59 m Control Type Outlet Control
Grades

Upstream Invert 279.71 m Downstream Invert 279.62 m
Length 21.30 m Constructed Slope 0.004225 m/m
Hydraulic Profile

Profile M2 Depth, Downstream 0.56 m
Slope Type Mild Normal Depth 0.70 m
Flow Regime Subcritical Critical Depth 0.56 m
Velocity Downstream 2.27 mis Critical Slope 0.006249 m/m
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 0.76 m
Section Size 750 mm Rise 0.76 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 280.59 m Upstream Velocity Head 0.20 m
Ke 0.20 Entrance Loss 0.04 m
Inlet Control Properties

Inlet Control HW Elev. 280.57 m Flow Control Transition

Inlet Type  Beveled ring, 33.7° bevels Area Full 0.5 m?
K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000

Title: Airport Road EA Study
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Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C8_Proposed_25 Year_ROP_2095_IDF

Culvert Summary

Allowable HW Elevation 281.88 m Headwater Depth/Height 1.34
Computed Headwater Elev: 280.73 m Discharge 0.9800 m%s
Inlet Control HW Elev. 280.71 m Tailwater Elevation 280.00 m
Outlet Control HW Elev. 280.73 m Control Type Outlet Control
Grades

Upstream Invert 279.71 m Downstream Invert 279.62 m
Length 21.30 m Constructed Slope 0.004225 m/m
Hydraulic Profile

Profile M2 Depth, Downstream 0.61 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.61 m
Velocity Downstream 2.51 mis Critical Slope 0.007459 m/m
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 0.76 m
Section Size 750 mm Rise 0.76 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 280.73 m Upstream Velocity Head 0.24 m
Ke 0.20 Entrance Loss 0.05 m
Inlet Control Properties

Inlet Control HW Elev. 280.71 m Flow Control Submerged

Inlet Type  Beveled ring, 33.7° bevels Area Full 0.5 m?
K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000

Title: Airport Road EA Study
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Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C9_Proposed_25 Year_ROP_2019_IDF

Culvert Summary

Allowable HW Elevation 276.22 m Headwater Depth/Height 0.56
Computed Headwater Eleve 27511 m Discharge 0.3000 m?/s
Inlet Control HW Elev. 275.08 m Tailwater Elevation 274.46 m
Outlet Control HW Elev. 27511 m Control Type Entrance Control
Grades

Upstream Invert 274.64 m Downstream Invert 274.05 m
Length 4940 m Constructed Slope 0.011943 m/m
Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 0.41 m
Slope Type Steep Normal Depth 0.24 m
Flow Regime N/A Critical Depth 0.32 m
Velocity Downstream 1.12 m/s Critical Slope 0.004079 m/m
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 0.84 m
Section Size 825 mm Rise 0.84 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 27511 m Upstream Velocity Head 0.12 m
Ke 0.20 Entrance Loss 0.02 m
Inlet Control Properties

Inlet Control HW Elev. 275.08 m Flow Control Unsubmerged

Inlet Type  Beveled ring, 33.7° bevels Area Full 0.6 m?
K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000

Title: Airport Road EA Study
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Solve For: Headwater Elevation

Culvert Calculator Report
Culvert_C9_Proposed_25 Year_ROP_2095_IDF

Culvert Summary

Allowable HW Elevation 276.22 m Headwater Depth/Height 0.61
Computed Headwater Elev: 27515 m Discharge 0.3500 m%s
Inlet Control HW Elev. 27512 m Tailwater Elevation 27446 m
Outlet Control HW Elev. 275.15 m Control Type Entrance Control
Grades

Upstream Invert 274.64 m Downstream Invert 274.05 m
Length 4940 m Constructed Slope 0.011943 m/m
Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 0.41 m
Slope Type Steep Normal Depth 0.26 m
Flow Regime N/A Critical Depth 0.35 m
Velocity Downstream 1.30 m/s Critical Slope 0.004140 m/m
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 0.84 m
Section Size 825 mm Rise 0.84 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 27515 m Upstream Velocity Head 0.13 m
Ke 0.20 Entrance Loss 0.03 m
Inlet Control Properties

Inlet Control HW Elev. 275.12 m Flow Control Unsubmerged

Inlet Type  Beveled ring, 33.7° bevels Area Full 0.6 m?
K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000

Title: Airport Road EA Study

...\airport road ea_proposed_culverts_rop_idf.cvm

07/10/19 11:33:45 AMO Bentley Systems, Inc.

IBI Group — CANADA
Haestad Methods Solution Center

Watertown, CT 06795 USA +1-203-755-1666

Project Engineer: Nahid.Choudhury
CulvertMaster v3.3 [03.03.00.04]
Page 1 of 1



Culvert Analysis Report

Culvert-1

Culvert Summary
Computed Headwater Eleve 288.14 m Discharge 0.5331 m¥/s
Inlet Control HW Elev. 288.03 m Tailwater Elevation 287.12 m
Outlet Control HW Elev. 288.14 m Control Type Outlet Control
Headwater Depth/Height 0.92
Grades
Upstream Invert 287.35 m Downstream Invert 286.69 m
Length 150.00 m Constructed Slope 0.004400 m/m
Hydraulic Profile
Profile M2 Depth, Downstream 0.43 m
Slope Type Mild Normal Depth 0.66 m
Flow Regime Subcritical Critical Depth 0.43 m
Velocity Downstream 1.83 m/s Critical Slope 0.014999 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.85 m
Section Size 850 mm Rise 0.85 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 288.14 m Upstream Velocity Head 0.06 m
Ke 0.90 Entrance Loss 0.06 m
Inlet Control Properties
Inlet Control HW Elev. 288.03 m Flow Control Unsubmerged
Inlet Type Projecting Area Full 0.6 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 10.0392 m%s Allowable HW Elevation 288.14 m
Roadway Width 9.10 m Overtopping Coefficient 1.66 SI
Low Point 287.88 m Headwater Elevation 288.14 m
Discharge Coefficient (Cr) 3.01 Submergence Factor (Kt) 1.00
Tailwater Elevation 287.12 m
Sta (m) Elev. (m)
0.00 288.34
20.00 288.08
40.00 287.92
57.00 287.88
60.00 287.88
80.00 287.95
100.00 288.13
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 302.29 m Discharge 0.5500 m®/s
Inlet Control HW Elev. 302.26 m Tailwater Elevation 301.83 m
Outlet Control HW Elev. 302.29 m Control Type Entrance Control
Headwater Depth/Height 0.78
Grades
Upstream Invert 301.64 m Downstream Invert 301.42 m
Length 26.00 m Constructed Slope 0.008462 m/m
Hydraulic Profile
Profile S2 Depth, Downstream 0.37 m
Slope Type Steep Normal Depth 0.37 m
Flow Regime Supercritical Critical Depth 0.44 m
Velocity Downstream 2.34 m/s Critical Slope 0.004496 m/m
Section
Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 0.84 m
Section Size 825 mm Rise 0.84 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 302.29 m Upstream Velocity Head 0.18 m
Ke 0.20 Entrance Loss 0.04 m
Inlet Control Properties
Inlet Control HW Elev. 302.26 m Flow Control Unsubmerged
Inlet Type  Beveled ring, 33.7° bevels Area Full 0.6 m?
K 0.00180 HDS 5 Chart 3
M 2.50000 HDS 5 Scale B
C 0.02430 Equation Form 1
Y 0.83000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 295.96 m Discharge 1.9000 m%/s
Inlet Control HW Elev. 29591 m Tailwater Elevation 295.68 m
Outlet Control HW Elev. 295.96 m Control Type Outlet Control
Headwater Depth/Height 0.69
Grades
Upstream Invert 295.20 m Downstream Invert 295.13 m
Length 63.50 m Constructed Slope 0.001102 m/m
Hydraulic Profile
Profile M2 Depth, Downstream 0.55 m
Slope Type Mild Normal Depth 0.68 m
Flow Regime Subcritical Critical Depth 0.45 m
Velocity Downstream 1.73 m/s Critical Slope 0.003550 m/m
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 2.00 m
Section Size 2000 x 1100 mm Rise 1.10 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 295.96 m Upstream Velocity Head 0.12 m
Ke 0.20 Entrance Loss 0.02 m
Inlet Control Properties
Inlet Control HW Elev. 29591 m Flow Control Unsubmerged
Inlet Type  90° headwall w 45° bevels Area Full 22 m?
K 0.49500 HDS 5 Chart 10
M 0.66700 HDS 5 Scale 2
C 0.03140 Equation Form 2
Y 0.82000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 297.76 m Discharge 0.5900 m?/s
Inlet Control HW Elev. 297.74 m Tailwater Elevation 297.31 m
Outlet Control HW Elev. 297.76 m Control Type Outlet Control
Headwater Depth/Height 0.93
Grades
Upstream Invert 297.05 m Downstream Invert 296.93 m
Length 25.85 m Constructed Slope 0.004642 m/m
Hydraulic Profile
Profile M2 Depth, Downstream 0.47 m
Slope Type Mild Normal Depth 0.49 m
Flow Regime Subcritical Critical Depth 0.47 m
Velocity Downstream 1.98 m/s Critical Slope 0.005168 m/m
Section
Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 0.76 m
Section Size 750 mm Rise 0.76 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 297.76 m Upstream Velocity Head 0.18 m
Ke 0.20 Entrance Loss 0.04 m
Inlet Control Properties
Inlet Control HW Elev. 297.74 m Flow Control Unsubmerged
Inlet Type  Beveled ring, 33.7° bevels Area Full 0.5 m?
K 0.00180 HDS 5 Chart 3
M 2.50000 HDS 5 Scale B
C 0.02430 Equation Form 1
Y 0.83000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 294.16 m Discharge 1.0900 m%/s
Inlet Control HW Elev. 29415 m Tailwater Elevation 293.73 m
Outlet Control HW Elev. 294.16 m Control Type Entrance Control
Headwater Depth/Height 0.58
Grades
Upstream Invert 293.63 m Downstream Invert 293.28 m
Length 23.70 m Constructed Slope 0.014768 m/m
Hydraulic Profile
Profile CompositeS1S2 Depth, Downstream 0.45 m
Slope Type Steep Normal Depth 0.21 m
Flow Regime N/A Critical Depth 0.33 m
Velocity Downstream 1.32 m/s Critical Slope 0.003617 m/m
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 1.83 m
Section Size 1830 x 910 mm Rise 0.91 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 294.16 m Upstream Velocity Head 0.17 m
Ke 0.20 Entrance Loss 0.03 m
Inlet Control Properties
Inlet Control HW Elev. 294.15 m Flow Control Unsubmerged
Inlet Type  90° headwall w 45° bevels Area Full 1.7 m?
K 0.49500 HDS 5 Chart 10
M 0.66700 HDS 5 Scale 2
C 0.03140 Equation Form 2
Y 0.82000

Title: Airport Road EA Study

...\airport road ea_proposed_culverts_rop_idf.cvm

07/18/19 10:06:32 AMO Bentley Systems, Inc.

1Bl Group — CANADA

Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666

Project Engineer: Nahid.Choudhury
CulvertMaster v3.3 [03.03.00.04]
Page 1 of 1



Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 280.95 m Discharge 1.1700 m%s
Inlet Control HW Elev. 280.87 m Tailwater Elevation 280.00 m
Outlet Control HW Elev. 280.95 m Control Type Outlet Control
Headwater Depth/Height 1.63
Grades
Upstream Invert 279.71 m Downstream Invert 279.62 m
Length 21.30 m Constructed Slope 0.004225 m/m
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 0.66 m
Slope Type Mild Normal Depth N/A m
Flow Regime Subcritical Critical Depth 0.66 m
Velocity Downstream 2.80 m/s Critical Slope 0.009358 m/m
Section
Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 0.76 m
Section Size 750 mm Rise 0.76 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 280.95 m Upstream Velocity Head 0.34 m
Ke 0.20 Entrance Loss 0.07 m
Inlet Control Properties
Inlet Control HW Elev. 280.87 m Flow Control Submerged
Inlet Type  Beveled ring, 33.7° bevels Area Full 0.5 m?
K 0.00180 HDS 5 Chart 3
M 2.50000 HDS 5 Scale B
C 0.02430 Equation Form 1
Y 0.83000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 27521 m Discharge 0.4300 m?/s
Inlet Control HW Elev. 27518 m Tailwater Elevation 274.46 m
Outlet Control HW Elev. 27521 m Control Type Entrance Control
Headwater Depth/Height 0.68
Grades
Upstream Invert 274.64 m Downstream Invert 274.05 m
Length 49.40 m Constructed Slope 0.011943 m/m
Hydraulic Profile
Profile CompositeS1S2 Depth, Downstream 0.41 m
Slope Type Steep Normal Depth 0.29 m
Flow Regime N/A Critical Depth 0.39 m
Velocity Downstream 1.60 m/s Critical Slope 0.004261 m/m
Section
Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 0.84 m
Section Size 825 mm Rise 0.84 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 275.21 m Upstream Velocity Head 0.15 m
Ke 0.20 Entrance Loss 0.03 m
Inlet Control Properties
Inlet Control HW Elev. 275.18 m Flow Control Unsubmerged
Inlet Type  Beveled ring, 33.7° bevels Area Full 0.6 m?
K 0.00180 HDS 5 Chart 3
M 2.50000 HDS 5 Scale B
C 0.02430 Equation Form 1
Y 0.83000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1

Culvert Summary
Computed Headwater Eleve 288.16 m Discharge 0.5496 m®/s
Inlet Control HW Elev. 288.04 m Tailwater Elevation 287.12 m
Outlet Control HW Elev. 288.16 m Control Type Outlet Control
Headwater Depth/Height 0.95
Grades
Upstream Invert 287.35 m Downstream Invert 286.69 m
Length 150.00 m Constructed Slope 0.004400 m/m
Hydraulic Profile
Profile M2 Depth, Downstream 0.44 m
Slope Type Mild Normal Depth 0.68 m
Flow Regime Subcritical Critical Depth 0.44 m
Velocity Downstream 1.85 m/s Critical Slope 0.015112 m/m
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 0.85 m
Section Size 850 mm Rise 0.85 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 288.16 m Upstream Velocity Head 0.06 m
Ke 0.90 Entrance Loss 0.06 m
Inlet Control Properties
Inlet Control HW Elev. 288.04 m Flow Control Unsubmerged
Inlet Type Projecting Area Full 0.6 m?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Airport Road EA Study
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Culvert Analysis Report

Weir
Hydraulic Component(s): Roadway
Discharge 11.8637 m%s Allowable HW Elevation 288.16 m
Roadway Width 9.10 m Overtopping Coefficient 1.67 SI
Low Point 287.88 m Headwater Elevation 288.16 m
Discharge Coefficient (Cr) 3.02 Submergence Factor (Kt) 1.00
Tailwater Elevation 287.12 m
Sta (m) Elev. (m)
0.00 288.34
20.00 288.08
40.00 287.92
57.00 287.88
60.00 287.88
80.00 287.95
100.00 288.13
Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
...\airport road ea_proposed_culverts_rop_idf.cvm IBI Group — CANADA CulvertMaster v3.3 [03.03.00.04]

07/17/19 02:46:31 PMO© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 302.29 m Discharge 0.5400 m?/s
Inlet Control HW Elev. 302.26 m Tailwater Elevation 301.83 m
Outlet Control HW Elev. 302.29 m Control Type Entrance Control
Headwater Depth/Height 0.77
Grades
Upstream Invert 301.64 m Downstream Invert 301.42 m
Length 26.00 m Constructed Slope 0.008462 m/m
Hydraulic Profile
Profile S2 Depth, Downstream 0.37 m
Slope Type Steep Normal Depth 0.36 m
Flow Regime Supercritical Critical Depth 0.44 m
Velocity Downstream 2.33 mis Critical Slope 0.004474 m/m
Section
Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 0.84 m
Section Size 825 mm Rise 0.84 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 302.29 m Upstream Velocity Head 0.17 m
Ke 0.20 Entrance Loss 0.03 m
Inlet Control Properties
Inlet Control HW Elev. 302.26 m Flow Control Unsubmerged
Inlet Type  Beveled ring, 33.7° bevels Area Full 0.6 m?
K 0.00180 HDS 5 Chart 3
M 2.50000 HDS 5 Scale B
C 0.02430 Equation Form 1
Y 0.83000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 296.09 m Discharge 2.4400 m%/s
Inlet Control HW Elev. 296.04 m Tailwater Elevation 295.68 m
Outlet Control HW Elev. 296.09 m Control Type Outlet Control
Headwater Depth/Height 0.81
Grades
Upstream Invert 295.20 m Downstream Invert 295.13 m
Length 63.50 m Constructed Slope 0.001102 m/m
Hydraulic Profile
Profile M2 Depth, Downstream 0.55 m
Slope Type Mild Normal Depth 0.81 m
Flow Regime Subcritical Critical Depth 0.53 m
Velocity Downstream 2.22 mis Critical Slope 0.003614 m/m
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 2.00 m
Section Size 2000 x 1100 mm Rise 1.10 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 296.09 m Upstream Velocity Head 0.15 m
Ke 0.20 Entrance Loss 0.03 m
Inlet Control Properties
Inlet Control HW Elev. 296.04 m Flow Control Unsubmerged
Inlet Type  90° headwall w 45° bevels Area Full 22 m?
K 0.49500 HDS 5 Chart 10
M 0.66700 HDS 5 Scale 2
C 0.03140 Equation Form 2
Y 0.82000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1

Component:Culvert-1

Culvert Summary

Computed Headwater Eleve 297.34 m Discharge 0.8000 m%/s

Inlet Control HW Elev. 297.31 m Tailwater Elevation 297.31 m

Outlet Control HW Elev. 297.34 m Control Type Outlet Control

Headwater Depth/Height 0.19

Grades

Upstream Invert 297.05 m Downstream Invert 296.93 m

Length 25.85 m Constructed Slope 0.004642 m/m

Hydraulic Profile

Profile S1 Depth, Downstream 0.38 m

Slope Type Steep Normal Depth 0.14 m

Flow Regime Subcritical Critical Depth 0.15 m

Velocity Downstream 0.49 m/s Critical Slope 0.003398 m/m

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 427 m

Section Size 4267 X 1524 Rise 1.52 m

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 297.34 m Upstream Velocity Head 0.03 m

Ke 0.20 Entrance Loss 0.01 m

Inlet Control Properties

Inlet Control HW Elev. 297.31 m Flow Control Unsubmerged

Inlet Type  90° headwall w 45° bevels Area Full 6.5 m?

K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: Airport Road EA Study Project Engineer: Nahid.Choudhury
airport road ea_proposed_culverts_rop_idf.cvm 1Bl Group CulvertMaster v10.3 [10.03.00.03]
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 294.33 m Discharge 1.6400 m%/s
Inlet Control HW Elev. 294.31 m Tailwater Elevation 293.73 m
Outlet Control HW Elev. 294.33 m Control Type Entrance Control
Headwater Depth/Height 0.76
Grades
Upstream Invert 293.63 m Downstream Invert 293.28 m
Length 23.70 m Constructed Slope 0.014768 m/m
Hydraulic Profile
Profile CompositeS1S2 Depth, Downstream 0.45 m
Slope Type Steep Normal Depth 0.27 m
Flow Regime N/A Critical Depth 0.43 m
Velocity Downstream 1.99 m/s Critical Slope 0.003674 m/m
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 1.83 m
Section Size 1830 x 910 mm Rise 0.91 m
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 294.33 m Upstream Velocity Head 0.22 m
Ke 0.20 Entrance Loss 0.04 m
Inlet Control Properties
Inlet Control HW Elev. 294.31 m Flow Control Unsubmerged
Inlet Type  90° headwall w 45° bevels Area Full 1.7 m?
K 0.49500 HDS 5 Chart 10
M 0.66700 HDS 5 Scale 2
C 0.03140 Equation Form 2
Y 0.82000

Title: Airport Road EA Study
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Culvert Analysis Report

Culvert-1
Culvert Summary
Computed Headwater Eleve 280.87 m Discharge 1.1000 m?%s
Inlet Control HW Elev. 280.80 m Tailwater Elevation 280.00 m
Outlet Control HW Elev. 280.87 m Control Type Outlet Control
Headwater Depth/Height 1.52
Grades
Upstream Invert 279.71 m Downstream Invert 279.62 m
Lengt