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1.0

Introduction

Most of the Hamilton LRT B-Line will be constructed along existing City roads allowances. To provide storm
drainage, it is proposed to connect the LRT to the existing City storm drainage systems, wherever possible. It
is necessary to determine if the existing storm sewers are capable of accepting these flows. Where the
existing system has insufficient capacity or is not in an appropriate location, modifications or additions to the
storm sewer network may be required.
The City prefers to have no active utility pipes within the zone of loading influence under the LRT. Potential
conflicts between the LRT and storm/combined sewer alignments in this regard have been identified
previously. The required storm and combined sewer relocations are presented on the utility re-location plans.
This scope of the preliminary drainage assessment is:
• Definition of existing storm drainage systems in proximity to the LRT alignment,
• Definition of drainage catchment boundaries along the LRT alignment,
• Identification of upstream drainage areas contributing to the affected storm sewers,
• Calculation of the additional pavement area resulting from LRT construction in each catchment,
• Estimation of the potential impacts on the existing storm sewers due to increased runoff and,
• Identification of locations where the existing storm drainage system needs to be analysed in more
detail due to potentially significant drainage impacts from the LRT.
This purpose of this document is to present a screening assessment of the potential hydrologic impact of the
LRT construction on the existing storm drainage systems along the alignment and to identify those locations
where additional capacity may be required. However, the analysis of the additional requirements is not
included in this report. This will be done at the next stage of design.
There are two locations where more detailed drainage assessment and design will be required. The first one is
at west end of the project at McMaster University, the LRT traverses areas that are currently grassed. A
separate stormwater management analysis will be required to address the LRT drainage at this location. The
second location is the LRT overpass at Highway 403, a new drainage system will be required for the new
bridge and the area adjacent to the grade separation. These studies are not included in this report.

2.0

Project Configuration

The B-Line consists of 13.9 km of dual track, 16 on-street stops and two terminals (See Figure 2.1). The
project begins at McMaster University in the west and travels along Main Street to the Highway 403 overpass.
After crossing Highway 403, the alignment swings north and follows King Street to the eastern terminus west
of Centennial Parkway. At the time of writing this document, the Maintenance and Storage Facility (MSF) has
yet to be determined.
From a drainage perspective the relevant design information for the LTRT is
• the design of the LRT trackwork, platforms and other structures,
• its alignment and placement within the road allowance
• the degree of imperviousness of the new construction compared to the existing areas it replaces and
• the relationship to existing drainage infrastructure
The preliminary design has identified the proposed LRT alignment and numerous track and platform
configurations for specific locations and conditions. The alignment is shown in the design drawings which are
under separate cover. Typical cross-sections along the guideway showing the track and platform locations are
shown in Appendix A.
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FIGURE 2.1 Proposed Hamilton B-Line from Sta 0+000 to 13+900
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3.0

Existing Storm Drainage Systems

3.1

Storm and Combined Sewers

The existing storm drainage along the LRT alignment contains both combined and separated storm sewers.
West of Redhill Creek, the system consists of combined sewers with numerous storm relief sewers. East of
Redhill Creek, the system is entirely separated.

3.2

Catchment Boundaries

Most of the drainage flows from south to north across the Main Street and King Street alignments. Catchment
boundaries have been defined based on the existing major drainage outlets and the existing storm and
combined sewer pipes along the alignment.
The basis for the catchment areas was the combined sewer catchment boundary plan obtained from the City
of Hamilton. There is some overlap between the boundaries due to the storm relief sewers that cross some of
the combined sewer areas. These areas have been combined for the purposes of this preliminary assessment.
This has resulted in 25 outlet catchments, which were used for the impact analysis.

4.0

Potential Drainage Impacts

4.1

LRT Drainage

The cross sections in Appendix A indicate the proposed storm drainage concepts for each of the design
configurations. It has been assumed initially that the LRT drainage would be taken to the existing local storm
sewers and that the storm sewers will have sufficient capacity to accept these connections. This assumption
needs to be verified at all locations along the alignment.

4.2

Increased Impervious Areas

The LRT system will consist of a dual track on a concrete guideway. The alignment is located on one side of
the existing road for most of the length. However, there are sections where the new guideway is located on
the existing boulevard or down the central median of the road.
The principle impact on the hydrologic regime from LRT construction is the conversion of areas from grass
(pervious) to pavement (impervious). This occurs mainly where the alignment is located on the boulevards and
medians that are currently not paved. To a lesser extent, there are small areas of additional pavement where
the LRT requires minor widening of the existing roads and adjustments at intersections. In some locations,
these adjustments will also result in an increase in impervious area
All of the areas of increased imperviousness have been compiled and quantified on a block-to-block basis for
all sections of the LRT B-Line alignment, with the exception of the connection to the maintenance yard and
the maintenance yard site because the preliminary design is not yet available.
The impervious area calculations are summarized in Table 1.
Additionally, the McMaster University area has been quantified based on a conceptual design as sufficient
base information was not available at the time of this assessment.
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Table 1A
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Table 1B
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Table 1C

File: Preliminary Drainage Report October 13 2011.doc
© 2011 SNC‐Lavalin Inc. All rights reserved
Confidential

-6-

Hamilton LRT
Preliminary Drainage Report

5.0

Impact Assessment

5.1

Method

The method of determining potential impacts is based on computing the incremental change in impervious
area within the catchment of each existing drainage outlet. The capacity of the local sewers was not
evaluated. It has been assumed that either the existing local sewer will accommodate the new drainage
requirements or a new storm sewer will be installed to connect to the existing outlets.
Catchment areas were measured from the City combined sewer catchment boundary plan at a scale of
1:10 000. The total drainage areas and the size of the existing sewers (outlets and local sewers) were
included in the evaluation table. Existing average impervious ratios were estimated from the aerial photos for
each catchment.
The potential impacts of the LRT were estimated by determining the percentage increase in impervious area
compared to the existing impervious area for each drainage outlet location. Since larger pipes are less
sensitive to increased runoff, the size of the sewers and total catchment area were also tabulated to provide
additional information for assessment.

5.2

Results

The results of the assessment are given in Tables 2A and 2B. They are also presented graphically in Figures
5-1A, 5-1B and 5-1C. In general the increase in impervious area is very small and will not have any impact on
the runoff to the existing drainage system. In most cases the increase is negligible (less than 0.3%). Only at
outlets 1, 2 and 3 are the increases greater than about 1%. These areas represent about 1800m of
alignment length compared to 13, 483m total project length (13%).
Outlet 1
At the west end of the project from McMaster University to Dalewood Ave. (Outlet 1), the alignment enters the
university property on what is now a grass boulevard. The estimated increase in impervious area at this
location 6.4%. The available existing outlet sewers are a 750mm combined sewer and a 1350mm storm
relief sewer. In general, it would be preferable to connect any new/increased drainage to the separated
storm sewer to minimize potential impacts on the combined sewer overflows in the system. Although the
existing storm relief sewer may have sufficient capacity to accept the additional runoff, a stormwater
management study is recommended for this area to explore possible mitigation measures for both peak flow
control and water quality treatment for the new runoff generated from the LRT construction.
Outlet 2
At the Outlet 2 catchment (Dalewood to Dow), the increase is about 7.3%. One reason for the large relative
impact at this location is the small catchment area (7.3ha). The actual amount of new impervious area is
quite small (0.32ha). The available outlets for this section are a 450mm combined sewer and a 1050storm
relief sewer. Because the area is small it is expected that the large existing storm relief sewer has sufficient
capacity to absorb the potential flow increase. However, the existing catchment area for the storm relief
sewer should be reviewed in detail at the next design stage and measures to minimize the flow increase
should also be explored, if necessary.
Outlets 4A and 4B
Outlets 4A and 4B are on the east and west sides of Highway 403. This is the location of the proposed LRT
overpass over the highway. The preliminary design plan and profile plates for the overpass showing the
existing drainage outlets in the area are presented in Appendix C. At Outlet 4A from Paradise Ave. to the east
side of Highway 403, the LRT-Highway 403 overpass results in an increase in impervious area of 4.9% for this
small catchment area (11.0ha). A large 4200mm x 3000 pipe that conveys Chedoke Creek through this area
crosses under the LRT alignment close to the profile sag. This pipe will be able to absorb this small increase
in runoff at this location.
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On the east side of the bridge, the relative increase in impervious area is very small due to the large
catchment area (44.0ha). It is not possible to connect the drainage from the east side to the large storm
sewer on the west side due to the intervention of Highway 403. There is a 1200mm combined sewer on King
Street that probably has the capacity to accept the new drainage from the bridge
Drainage options for the 403 bridge are discussed further in the Section 6.
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Table 2A
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Table 2B
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6.0

Highway 403 Overpass

The proposed LRT 403 overpass structure is about 525m in length. The drainage from the overpass bridge will be
divided unevenly between the east and west outlets with 375m draining west to Main Street and 150m draining
east to King Street. The west outlet is at a sag in the profile at Sta1+850 that will collect runoff from an
additional 324m of LRT guideway from the west. The design plates for the overpass location are given in
Appendix C.
A new storm sewer is proposed at this location to connect the sag drainage to the 4200 x 3000 Chedoke Creek
culvert that passes below Main Street at this location. The proposed scheme is shown conceptually in Figure 6.1.
The design flow calculations are presented in Appendix C “Bridge over Highway 403 Overpass Design Data” and
summarized in Table 3. The 5-yr design flow for the west sag is 136L/s and the 100-yr flow is 240L/s. Assuming
a pipe slope of 1.0%, the required pipe sizes for storm drainage are 375mm and 450mm respectively for the 5-yr
and 100-yr design.
The connection to the Chedoke Creek culvert appears to be the most convenient but it might be difficult due to
the depth of the pipe and the need to break into the large concrete structure. Other options for the sag drainage
are to discharge to the surface between Tope Crescent and the 403 ramp or piping all the way to Chedoke Creek,
perhaps on Tope Avenue. The feasibility of these options would have to be examined through further study.
At the east end, the guideway runoff will spill on to King Street, which slopes down to the west at this location.
The estimated runoff rates from the east end of the bridge are 30L/s and 53L/s for the 5-yr and 100-yr design
respectively. These small flows can probably be accommodated in the King Street drainage systems. However,
this should be confirmed at the next design stage.

Table 3
403 Overpass Design Flows
5-yr
Location
Main St.
West Sag
1+850
King St.
2+375

100-yr

From

To

Total Area

Design Q

Pipe Size

Design Q

Pipe Size

(m)

(m)

(m2)

(L/s)

(mm)

(L/s)

(mm)

1+536

2+225

5291

136

375

240

450

30

Connect to
King St.
STM

53

Connect to
King St.
Major
System

2+225

2+375

1152
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7.0

Other Drainage System Impacts

7.1

Alignment Conflicts

The City of Hamilton criteria for utility and underground services conflicts are summarized in Table 4. The City
does not allow storm or combined sewers to be located within the zone of loading influence under the transit
guideway. The conflicts with storm and combined sewers have been identified and they are documented in the
Utility re-location drawings.

7.2

Catch Basin Relocations

In many locations, the LRT construction will require the re-location of catch basins to maintain the existing
roadway drainage. This could be minor re-locations to accommodate road widening or intersection improvements
or new locations where the LRT is in conflict with the existing catch basin locations. These relocations will be
identified at the detailed design stage.

8.0

Conclusions

1. A screening level analysis has been carried out to determine the relative magnitude of the potential impacts
of the LRT B–Line construction on the existing drainage systems along the alignment. It was found that there
will be a negligible increase in impervious areas for about 87% of the project length. As a result, there will be
no impact on the existing storm drainage systems in these areas.
2. Potential impacts on the storm drainage system have been identified at three locations:
• At the west end of the project from McMaster University to Dalewood Ave. (Outlet 1), the estimated
increase in impervious area at this location 6.4%. A stormwater management study is recommended
for this area to explore possible mitigation measures for both peak flow control and water quality
treatment for the new runoff generated from the LRT construction.
• At the Outlet 2 catchment (Dalewood to Dow), the increase is about 7.3%. The existing 1050mm storm
relief sewer appears to have sufficient capacity to absorb this increase. However, the catchment area
for the storm relief sewer should be reviewed in detail at the next design stage and measures to
minimize the flow increase should also be explored, if necessary.
• At Outlet 4A from Paradise Ave. to the east side of Highway 403, the LRT-Highway 403 overpass results
in an increase in impervious area of 4.9%. However, the 4200mm x 3000 Chedoke Creek culvert is
available in the area, which will be able to absorb this small increase in runoff at this location.

3. The overpass at Highway 403 will require a new storm drainage system on the west side of the structure. A

preliminary drainage concept has been developed including a new storm sewer outlet to the Chedoke Creek
culvert at Sta 1+973. The feasibility of this connection needs to be confirmed at the next design stage. Other
options for drainage at this location include piping to a surface outlet between Tope Crescent and the 403
ramp or piping to Chedoke Creek.

4. On the east side of the 403 overpass, the small amount of additional runoff from the new structure can be
accommodated in the existing King Street drainage systems.
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Proposed Storm sewer outlet at West End of 403 Overpass

Figure 6.1
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Table 4
Utility Clearance Criteria
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Disclaimer
This document contains the expression of the professional opinion of Steer Davies Gleave North
America Inc. (“SDG”) as to the matters set out herein, using its professional judgment and
reasonable care. It is to be read in the context of the agreement (the “Agreement”) between SDG
and the City of Hamilton (the “Client”) for the Rapid Transit Preliminary Design and Feasibility Study
(reference C11-12-10), and the methodology, procedures and techniques used, SDG’s assumptions,
and the circumstances and constrains under which its mandate was performed. This document is
written solely for the purpose stated in the Agreement, and for the sole and exclusive benefit of the
Client, whose remedies are limited to those set out in the Agreement. This document is meant to be
read as a whole, and sections or parts thereof should thus not be read or relied upon out of context.
SDG has, in preparing the Agreement outputs, followed methodology and procedures, and exercised
due care consistent with the intended level of accuracy, using its professional judgment and
reasonable care.
However, no warranty should be implied as to the accuracy of the Agreement outputs, forecasts and
estimates. This analysis is based on data supplied by the client/collected by third parties. This has
been checked whenever possible; however SDG cannot guarantee the accuracy of such data and
does not take responsibility for estimates in so far as they are based on such data.
SDG disclaims any liability to the Client and to third parties in respect of the publication, reference,
quoting, or distribution of this report or any of its contents to and reliance thereon by any third party.

DOCUMENT END
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Appendix A
Typical LRT Cross Sections
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Appendix B
Photographs of Typical LRT Sites and
Related Impervious Area Impacts
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Appendix B
Photographs of Typical LRT Sites and
Related Impervious Area Impacts
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1) Location with No Increase in Impervious Area

2) Location with 56m2 Increased Impervious Area
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3) Location with 367m2 Increased Impervious Area

4) Location with 2109m2 Increased Impervious Area
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5) Location with 5626m2 Increased Impervious Area
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Appendix C
Bridge over Highway-403 Overpass:
Aerial Photo
Preliminary Design Plates and Existing Drainage Outlets
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