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10 QOQWURGXFWLRQ

MTE Consultants Inc. was retained by North Development Corp. to complete a Functional
Servicing and Preliminary Stormwater Management Report for a new residential development to
be constructed at 255 King Street West ( KHU HL Q U H I H U bl HEQ|BdARS I\theu®ity of
Cambridge.

The purpose of this report is to support the Official Plan Amendment and Zoning By-Law
Amendment applications. This will be accomplished by: reviewing the opportunities and
constraints for the subject property with respect to servicing, grading, and stormwater
management; reviewing the requirements of the reviewing agencies; describing the
development concept; and, demonstrating the functional serviceability of the property. Pending
approval of the Amendment applications, detailed design of the Site will commence and be
submitted to the City and other governing agencies in support of Site Plan Approval.

The Site is located east of the intersection of Fountain Street North and King Street East and is
bounded by 237 King Street West (Kressview Springs Condominiums property) to the north, an
existing access road to the Kressview property to the east as well as the Speed River, King
Street West to the south, and Fountain Street North to the west. For the exact location of the
Site refer to Figure 1.0. The total site area is approximately 2.39ha and includes the existing
access road to the Kressview property to the north.

The current zoning of the Site is CIRM2 which permits a mix of commercial and residential use,

with a limit of 313 dwelling units for both the Site and the Kressview property. The 237 King

Street West property was developed in the mid- 1V D QG -Dnit apartment building was
constructed. This leavestheremaLQLQJ 3DV RI ULJKW ™ FDSDFLW\ IRU UHVLGH
be constructed on the Site. The Zoning By-Law Amendment Application for the Site is proposing

to maintain the existing zoning while requesting site specific zoning to address the increased

density, height, and parking to suit the proposed development concept.

There is approximately 10.0m variation in elevation across the Site, with the highest point
located at the northern and western parts of the property and the lowest located within the
central part of the property. The existing elevations in the central part of the Site are lower than
the elevations along the adjacent Fountain Street North and King Street East right of ways,
FUHDWLQJ D pERZOY FRQGLWLRQ RQ WKH 6LWH

The proposed redevelopment of the Site is limited to an area of 1.54ha and includes the
construction of three residential buildings varying between 15 and 18 storeys complete with a
shared parking structure consisting of one level of below grade parking and varying levels of at
grade and below building parking designed to suit the significant grade fall across the Site.
Three driveway entrances are proposed to the Site, two off of the existing access road servicing
the Kressview property, and one off of Fountain Street North opposite Jacob Street.
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Existing topographic information was obtained from a survey completed by MacDonald Tamblyn
Lord Surveying Ltd. in May 2011 and supplemental topographic survey completed by MTE in
2021 to pick up the current right-of-way details. As described above, there is approximately
10.0m variation in elevation across the Site. In the existing condition, surface runoff from the
Site drains internally with the lowest point on the Site ranging between 4.0 to 10.0m lower than
the surrounding right of ways and the existing access road. A small seasonal drainage swale
traverses the Site near the southern third of the property and conveys runoff to the Speed River
via an existing storm sewer installed below the access road servicing the Kressview property. It
is assumed that any runoff that is not captured by this storm pipe infiltrates away on the Site.
The Site is approximately 3% impervious in the existing conditions.

Existing servicing information within the Region and & L W\ | VoftADJWW ZDV REWBLQHG IURP
recorded plan and profile information provided by the Region of Waterloo. Due to the significant

grade fall across the Site, it is not feasible to connect to the municipal services on Fountain

Street North, therefore, all services to the Site will come from King Street West.

2.2.1 Existing Water

There is an existing 450 mm diameter municipal watermain along King Street West fronting the
Site. The closest municipal fire hydrant is located approximately 50m east of the intersection of
King Street West and Fountain Street, on the north side of King Street West directly in front of
the Site. There are no existing water services to the Site.

2.2.2 Existing Sanitary

There is an existing 200mm diameter municipal sanitary sewer on King Street West fronting the
Site that drains into a 250mm diameter municipal sanitary sewer and towards the existing
municipal sanitary pump station located on the south side of King Street West, across from the
existing access road to the Site. An existing 250mm diameter private sanitary sewer services
the Kressview property to the north, through the Site along the private access road.

Based on the existing zoning, the total allowable peak sanitary flow from the Site and the
Kressview property is 12.46L/s. Subtracting the existing 137 units on the Kressview property,
the remaining allowable peak sanitary flow rate for the Site is 7.28L/s.

2.2.3 Existing Storm
There is an existing 600mm diameter municipal storm sewer on King Street West that drains
into an existing box culvert below King Street West and directly into the Speed River. The

closest existing manhole is located in front of the private access road servicing on the Site and
is approximately 2.3m deep.
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There is currently no formal storm outlet for the Site. It is noted that surface runoff generated on
the Site currently drains to an existing storm sewer installed below the private access road
servicing the Kressview property and drains to the Speed River.

A preliminary geotechnical assessment was completed by Chung and Vander Doelen in
October 2020. Nine boreholes were advanced as part of the Phase Two ESA for the Site. The
nine boreholes revealed the subsurface stratigraphy is generally comprised of topsoil and fill
overlying carbonate weathered bedrock. The weathered bedrock was encountered at depths
ranging from 1.5m to 10.9m below existing grade.

Groundwater was encountered in the lower portion of the Site at approximately 0.45m below
existing grade at corresponding elevations between 272.5m and 273.0m. A spring condition was
noted at Borehole 1 where the monitoring well recorded a water level of 0.89m above existing
grade corresponding to an elevation of approximately 274.4m.

2.4.1 City of Cambridge

Conceptual grading, servicing and stormwater management designs as well as this Functional
Servicing and Preliminary Stormwater Management Report will be required for submission to
the City of Cambridge in support of the Zoning By-Law Amendment and the Site Plan
applications. The City will also be responsible for the review and approval of site plans, detailed
site grading, servicing, stormwater management, lighting and landscape designs and ultimately
issuing building permits.

2.4.2 Grand River Conservation Authority (GRCA)

The Site falls within DQ DUHD GHVLJQDWHG LQ WKH &Bgrifiddit @D QH\WFLDO 3C
DQG WdHFWLQJIJHY DVVRFLDWHG ZLWK WKH 6SHHG 5LWYBlducQG LV UH
D 3)LOO 3HUPLW™ ZLOO QHHG WR EH REWD b@pp@vdlUumRdRpporked *5&$ SUL
the fill permit application the site engineering design will be submitted to the GRCA for their

review and approval. In addition to the SWM criteria outlined by the City of Cambridge, the

following flood control criteria are required to be met as per the City of Cambridge {V 21ILFLDO 30DQ
for development within the Flood Fringe:

a permit is issued by the GRCA pursuant to the development, on the basis that no
adverse effects on the hydraulic characteristics of flood flow will occur;

all development is suitably flood proofed to the Regulatory Flood Elevation as
determined by and to the satisfaction of the City and the GRCA,

all habitable floor space is constructed at or above the Regulatory Flood Elevation as
determined and to the satisfaction of the City and the GRCA,;

the creation of any uninhabitable floor space below the Regulatory Flood Elevation
where there is the possibility of conversion to habitable floor space is not permitted;

MTE Consultants | 42201-200 | 255 King Street West | May 20, 2021 4



notwithstanding (iv) above, the creation of uninhabitable floor space below the
Regulatory Flood Elevation may be permitted if it is associated with an apartment
building, commercial, industrial or other non-residential development. Such areas in an
apartment building may include foyers, recreation rooms, communal storage areas, or
other uninhabitable floor space that is normally associated with this type of development.
All such floor space in any development must be flood proofed to the Regulatory Flood
Elevation with the maintenance of safe access ensured,

access for all new habitable buildings located in the Flood Fringe shall be such that

emergency vehicular and pedestrian movement is not prevented during times of flooding

LQ RUGHU WKDW VDIH DFFHVV HYDFXDWLRQ L¥cddsg¥helUHG 7KH
be made by the GRCA based on the depth and velocity factors such as they affect

individual sites; and,

conversions of non-residential buildings in the Flood Fringe to residential use may be
permitted provided that the requirements of i) through vii) above are satisfied.

The Regulatory Flood Elevation for the Site is 274.90.
2.4.3 Region of Waterloo

King Street West and Fountain Street North are both Regional roads. As such, the Region of
Waterloo will be circulated on the Zoning By-Law Amendment and the Site Plan Applications
and will need to approve the site grading, servicing and stormwater management designs. An
entrance permit will need to be obtained from the Region for the new entrance on Fountain
Street North prior to Site Plan Approval.

30 SURSRVHG *UDGLQJ DQWUIHWHNILFLQJ 6

Preliminary grading and servicing strategies for the proposed development have been
developed based on the topographic survey, plan and profile information, and Conceptual Site
Plan prepared by Edge Architects, dated April 30, 2021.

The proposed development is the construction of three residential buildings complete with a
shared parking structure consisting of one level of below grade parking and varying levels of at
grade and below building parking designed to suit the significant grade fall across the Site. The
proposed grading strategy will respect the existing grades along all property boundaries and
along the existing access road servicing the Kressview property.

There is a significant grade change from the Fountain Street North and King Street West right-
of-ways into the Site. The grade change will be incorporated into the architectural and
landscape designs and be accommodated through the proposed parking structure. The major
overland flow route from the Site will be to King Street West. Refer to Figure 4.0 for the
conceptual grading design.

MTE Consultants | 42201-200 | 255 King Street West | May 20, 2021 5
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Refer to Figure 3.0 for an illustration of the conceptual servicing design.

3.2.1 Water

A new connection to the 450mm diameter municipal watermain on King Street West will be
required in order to service the proposed buildings. The required size of the private water
service will be determined during detailed design but will likely be 200mm diameter. The water
service will enter the property west of the existing access road and run north into the property,
travelling parallel to the existing access road. Individual service connections will be made to
each building off of the internal 200mm diameter water service.

It is anticipated that several new fire hydrants will be required on site to provide adequate
coverage per the Ontario Building Code. The on-site fire hydrants will tee off of the internal
200mm diameter water service proposed along the existing access road.

It should be noted that internal booster pumps will likely be required in the proposed buildings to
achieve appropriate flow and pressure on the upper floors given the proposed height of the
buildings.

3.2.2 Preliminary Domestic Water Demand

The Site lies within Cambridge Pressure Zone CAML1 with a static hydraulic grade line of 334
mMASL. Optimum operating elevations in Zone CAML1 are as follows:

TABLE 3.1 +OPTIMUM OPERATING RANGES

Operating Range Elevation (m) Pressure (kPa) Pressure (psi)
Minimum Hour / 264 700 100
Peak Hour 306 275 40
Average Day / 278 550 80
Maximum Day 299 350 50

37UL &LW\ :DWHU 'LVWULEXWLRQ ODVWHU 30DQ" $(&20 0D\

Preliminary water demands were calculated for each proposed building and are included in
Appendix A.

3.2.3 Preliminary Fire Flow Demand

Various guidelines and references exist for calculating the required water supply for firefighting
purposes. In Ontario, there are two standards/guidelines that are most often referenced:

Ontario Building Code (OBC) z*provincial codes and guidelines published by the Ministry
of Municipal Affairs and Housing for the Province of Ontario; and,

The Fire Underwriters Survey (FUS) zan insurance industry guideline.

MTE Consultants | 42201-200 | 255 King Street West | May 20, 2021 7



Many municipalities in Ontario use both the OBC and the FUS fire flow requirements for
assessing firefighting water supply requirements. Ideally, fire flow demands for new
developments are calculated based on the FUS criteria, however, it is not always reasonable to
expect that the existing municipal water infrastructure has the operational capacity to supply
water at the rates prescribed in the FUS guidelines. As a result, at no time shall the available
fire flow be less than that required by the Ontario Building Code.

The buildings are proposed to be of non-combustible construction complete with the installation
of an automatic sprinkler system in accordance with the Ontario Building Code. The required fire
flow under the FUS and OBC for each building is shown in Table 3.2.

TABLE 3.2 +REQUIRED FIRE FLOW

Building OBC (L/s) FUS (L/s)
Building A 150 129
Building B 150 113
Building C 150 135

Forrest City Fire Protection completed a hydrant flow test on the existing municipal hydrants on
King Street West fronting the Site. The existing 450mm diameter watermain on King Street
West was found to have an available flow rate of 1839 USGPM at an operating pressure of 67
psi. These results are provided in Appendix A.

Each building will require a fire hydrant to be located within 45 metres of the proposed fire
department connection and principal entrance at each building. It is anticipated that each
building will either be serviced by an existing municipal hydrant located a maximum of 45
metres away within the right-of-way, or a new hydrant will be proposed on Site. The location of
the fire department connection for each building will be determined at the detailed design stage.

3.2.4 Sanitary

A sanitary flow design sheet was prepared to determine the flows anticipated to be generated
by the proposed development. With the proposed buildings having a total of 579 units, the
resulting peak sanitary flow is expected to be 21.9 L/s from the Site.

It is proposed that the site will serviced by a new private 200mm diameter sanitary sewer. The
200mm diameter sanitary sewer will enter the Site west of the existing access road and run
north into the Site. The private sanitary sewer will be installed at a slope that provides depth for
the servicing of the buildings while maintaining adequate capacity. The private service sizes and
inverts will be confirmed at detailed design.

The 200mm diameter private sanitary sewer is proposed to connect to an existing manhole
located within the apron of the existing access road on the Site and towards an existing 250mm
diameter municipal sanitary sewer on King Street West. The existing slope of the 250mm
diameter sanitary sewer is unknown, however it is assumed to be at a minium of 0.5%, resulting
in a capacity of 42.0 L/s. The combination of the proposed Site peak sanitary flow rate (21.9 L/s)
and the Kressview property peak sanitary flow rate (5.7 L/s) equates to a total peak sanitary

MTE Consultants | 42201-200 | 255 King Street West | May 20, 2021 8



flow rate of 27.6 L/s. Therefore, the existing 250mm diameter sanitary sewer connection has
adequate capacity to service the Site and the Kressview property.

3.2.5 Storm

A private storm sewer system will be installed on-site to collect rooftop runoff from the buildings
and runoff from the parking deck and pedestrian promenade. The runoff collected in the storm
sewers will be directed to an OGS unit located adjacent to the existing access road entrance to
the Site and on to the existing 600mm diameter municipal storm sewer in the King Street West
right-of-way, complete with new manhole. Runoff from the King Street West frontage of the
property and the pedestrian promenade adjacent to the existing service road will flow towards
the King Street West right-of-way.

MTE Consultants | 42201-200 | 255 King Street West | May 20, 2021 9
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Given the proximity of the Site to the Speed River, the following stormwater management
design criteria have been established for the Site:

Attenuation of the post-development peak flows for the 5 year storm event to the pre-
development (existing) peak flows;
Implementation of Enhanced (Level 1) water quality controls; and,

Implementation of Erosion and Sediment Control measures.

In order to successfully complete the preliminary stormwater management design for the Site,
the following specific tasks were undertaken:

Calculate the allowable runoff rates using MIDUSS NET;

Determine the percent impervious of the site and catchment parameters for inclusion in
MIDUSSS modeling; and,

Calculate post-development runoff hydrographs using MIDUSS NET.

The following table summarizes the catchments used in modeling of the Site. The post
development condition was separated into four catchment areas; the building rooftops, the
controlled parking deck areas and the uncontrolled area. Figure 4.0 illustrates the limits of the
pre-development catchment area. Figure 5.0 illustrates the limits of the post-development
catchment areas.

Table 4.1 +Catchment Parameters

4 Catchment Area % Pervious Impervious Slope Eieonwth
(ha) Impervious | CN CN (%) (m)g

Pre-Development Catchment Area

101 | [owlDevelopment |y 5,5 |3 75 08 200 | 60.0
Area

Post Development Catchment Areas

201 Building Rooftops 0.248 100 75 98 1.0 15.0

202 | Controlled Parking | g a5 | g5 75 08 100 | 15.0
Deck P2

o0z | Controlled Parking | 476 | 109 75 08 2.0 20.0
Deck P3

204 Uncontrolled 0.528 25 75 98 10.0 15.0

As discussed previously, a geotechnical investigation was completed by Chung and Vander
Doelen that revealed the subsurface stratigraphy is generally comprised of topsoil and fill
overlying carbonate weathered bedrock. Therefore, a conservative value of 75 was used for the
pervious CN.
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