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1.0 INTRODUCTION

WalterFedy was retained by Infrastructure Ontario to prepare the following Functional Servicing Report
(Report) to review potential servicing constraints and opportunities for two parcels of land located on the
eastern and western sides of Trafalgar Road, south of Highway 407. This Report has been prepared in support
of a proposed Official Plan Amendment application to add Residential land uses to the mix of uses permitted in
the Trafalgar Urban Core Area 1 land use designation in the North Oakville East Secondary Plan applicable to
the portions of the Provincial Lands proximate to Trafalgar Road. The subject Lands have a total area of
approximately 53.4 ha (33.0 ha east + 20.4 ha west) and are currently vacant land used for agricultural
purposes. See Figure 1.0 for a Site Location Plan.

Two lllustrative Development Concepts were prepared by GSP Group Inc. identifying two development
scenarios for the Lands. Scenario A would see the Trafalgar Corridor Lands developed with 70% residential
development and 30% employment development, while Scenario B would be equally split between residential
and employment land use. No Site Plans or Draft Plan of Subdivision applications have been developed at this
time, only conceptual sketches and estimated population/employment densities. See Appendix A for a
conceptual figure showing the built-out form of the Subject Lands as presented in the GSP documents.

The purpose of this Report is to review the existing background information, as well information that is
currently in the design process, and to provide a general overview of the of the servicing requirements for the
subject Lands to support the requested Official Plan Amendment to the North Oakville East Secondary Plan.
Of particular interest is the sanitary sewer drainage and downstream sanitary sewer capacity as it relates to
the proposed development scenarios indicated above.

1.1 Reference Reports

In the preparation of this functional servicing report, the following reports/drawings were referenced:

North Oakville Creeks Subwatershed Study (NOCSS), Town of Oakville, August 2006.

North Oakville Creeks Subwatershed Study Addendum, Town of Oakville, September 5, 2007

1
2
3. Official Plan Amendment Number 272, North Oakville East Secondary Plan, February 2008.
4

North Oakville East Secondary Plan - Area Servicing Plan, Oakville Ontario, MMM Group Limited, April
2011.

5. Trafalgar Road Corridor Improvements EA, Cornwall Road to Highway 407 - Stormwater Management
Report, AECOM, April 2015.

6. 407/Trafalgar lllustrative Concept Plans, GSP Group, April 2020.

7. Technical Memorandum - Trafalgar Road (Phase 2) - Hays Boulevard to William Halton Parkway Sanitary
Sewer Design, R.V. Anderson Associates Limited, November 8, 2021.

8. 600mm Sanitary Sewer - Trafalgar Road (Reg. Rd. 3) - Plan Profile Dwgs. 36-42 (Rev.1, 60% Review), R.V.
Anderson Associates Limited, November 8, 2021.

9. Green Ginger Subdivision - Stages 1 & 2 - Plan Profile Dwgs for Wheat Boom Drive and Ernest Appelbe
Boulevard (As-Constructed), DSEL, various dates.

10. Correspondence from DSEL regarding Sanitary Sewer Population, DSEL (late 2021).
11. Water and Wastewater Linear Design Manual, Regional Municipality of Halton, April 2019.
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2.0 EXISTING SITE CONDITIONS

The subject Lands are located on the eastern and western sides of Trafalgar Road, south of Highway 407. The
eastern property is located north of William Halton Parkway and is bound by the Highway 407 right-of-way to
the north, Trafalgar Road to the west, and agricultural lands to the east and south. The western property is
bisected by William Halton Parkway and bound by an existing commuter parking lot to the north, Trafalgar
Road to the east, agricultural lands to the west, and agricultural lands and an existing Region of Halton water
tower to the south. Refer to Figure 1.0 for a Site Location Plan.

2.1 Existing Topography, Soils, and Hydrogeology

The subject Lands are located in the northwest headwaters of the Joshua's Creek subwatershed and are
predominantly used for agricultural row crops. The western property drains in a southeasterly direction at a
slope of 1.5% to 2.0% towards roadside ditches on the western side of the Trafalgar Road right-of-way. Four
existing culvert crossings convey surface runoff to the eastern side of Trafalgar Road. The property on the
eastern side of Trafalgar Road flows in a southerly direction overland and via intermittent agricultural
swales/drains towards existing culvert crossings under William Halton Parkway.

A site-specific geotechnical investigation for the subject Lands will be completed during the future re-zoning
or detailed design stage. However, based on the Ministry of Agriculture, Food and Rural Affairs AgMaps
website, and the Trafalgar Road SWM report the subsurface soils generally consist of Chinguacousy clay loam
and Oneida clay loam. These soils are characteristic of Hydrologic Soil Groups C and D, respectively.

The subject Lands fall within the jurisdiction of Conservation Halton, but it does not appear that the lands are
located with the authority’s regulation limit. Moreover, the site is not located in a source water protection

area.

There are no significant natural heritage features within the subject Lands. Two low-constraint, intermittent
watercourses containing no habitat were identified crossing the eastern property in the NOCSS.

2.2 Water, Sanitary, and Storm Servicing
Existing servicing infrastructure information was provided by the Region of Halton, the Town of Oakville, and
Conservation Halton. Existing utilities information was obtained from utility drawings prepared as part of the

Trafalgar Road study.

2.2.1 Sanitary Servicing

There is no existing sanitary sewer infrastructure on Trafalgar Road or William Halton Parkway adjacent to the
Subject Lands.

2.2.2 Water Servicing

An existing 750-mm-diameter watermain is located on Trafalgar Road that runs between Dundas Street and
the elevated water tower located south of the western property. An existing 1200 mm transmission
watermain is located on the Burnhamthorpe Road (west of Trafalgar Road) that runs north along Trafalgar
Road. See Appendix C for Area Servicing Plan Report. The subject Lands are located wholly within Halton
Pressure Zone 4.
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2.2.3 Storm Servicing

Trafalgar Road is a mix of urbanized and unimproved/rural road cross-sections. Trafalgar Road drains to
roadside ditches from Burnhamthorpe Road to south of William Halton Parkway, where it turns into an
urbanized cross-section for approximately 230 m north, at which point the road section reverts back to an
unimproved/rural cross-section at the commuter parking lot entrance. Within the urbanized cross-section
areas, localized storm sewers drain the right-of-way and outlet flows to the eastern side of Trafalgar Road
where surface runoff is collected by tributaries of Joshua’s Creek. Within the unimproved sections, Trafalgar
Road drains southerly in roadside ditches to culvert crossings under Trafalgar Road.

2.2.4 Hydro, Gas, and Other Utilities

Overhead hydro lines are located on the eastern side of Trafalgar Road. Subsurface utility locate drawings
prepared for the Trafalgar Road study indicate a buried Bell service on the western side of Trafalgar Road,
north of Burnhamthorpe Road. No information related to natural gas or other telecommunications is available
at this time. The availability of services/utilities in proximity to the subject Lands will be confirmed as part of
future engineering design works.

3.0 REVIEW AGENCIES
3.1 Town of Oakville

The Town of Oakville will be responsible for the review and approval of development applications associated
with the site.

3.2 Region of Halton

The Region of Halton will also provide review services associated with any development applications for the
subject Lands related to sanitary and water servicing. In addition, both Trafalgar Road and William Halton
Parkway are Regional Roads. All associated road works or service connections will require review, approval,
and permitting by the Region of Halton.

3.3 Conservation Halton

The subject Lands are located within the jurisdiction of Conservation Halton. It does not appear that the lands
are located with the authority’s regulated area, but any future storm runoff will be directed to tributaries of
Joshua’s Creek, which is regulated by Conservation Halton.

3.4 Ministry of Transportation Ontario (MTO)

The subject Lands are located within MTQ’s Permit Control Area to Highway 407 and will require MTO

approval. The eastern property, being located closer to Highway 407 is impacted more than the western
property, based on MTO’s Highway Corridor Management online mapping.

4.0 SITE SERVICING AND GRADING

Using the background information reference above, the general servicing design concept for the subject Lands
is described below.

4.1 Sanitary Services

Based on the Area Servicing Plan, future sanitary drainage from the subject Lands will be directed to two
outlets. Sanitary effluent from the eastern property is proposed to be conveyed southeast to a trunk sanitary
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sewer on William Cutmore Boulevard. Sanitary effluent from the western property is proposed to outlet to
the future trunk sanitary sewer on Trafalgar Road that will carry the sanitary flow south to Dundas Street.
Within the subject Lands, a local sanitary sewer system will be constructed to service the buildings. The
routing of the local sewer mains to the outlet on Trafalgar Road will be determined during the functional
design stage as part of development of the Future Draft Plans of Subdivision and Site Plans.

R.V. Anderson is currently designing a 600-mm-diameter (at 0.55% slope) sanitary sewer on Trafalgar Road
from Burnhamthorpe Road, south to the future Wheat Boom Drive right-of-way on the western side of
Trafalgar Road. A future sanitary sewer on West Boom Drive between Trafalgar Road and East Morrison
Creek will be constructed that will connect to the existing 600-mm-diameter sanitary sewer on West Boom
Drive within the Green Ginger Subdivision. The existing sanitary sewer flows west to Ernest Appelbe
Boulevard where it connects to an existing 675-mm-diameter sewer that flows south connecting to the
existing trunk sewer on Dundas Street. See Figure 2.0 for a schematic of the sanitary sewer outlet for the
subject Lands. Table 4.1 summarizes the trunk sanitary sewer capacities for the future and existing sewers
that will be the ultimate outlet for the western side of the subject Lands. For reference, the table also includes
the sewer capacity at 70% of full flow capacity, which is the Region target flow capacity for sanitary sewers
greater than 450-mm-diameter.

Table 4.1 - Existing and Future Sanitary Sewer Characteristics and Capacities

Approx. | Diameter Full Flow 70% Full
Trunk Sanitary Sewer Location Length (mm) Slope Capacity Flow 3
(m) (Actual ID) (1/s) Capacity (I/s)
Trafalgar Road - proposed by R.V. Anderson 600 o
(Burnhamthorpe Road to Wheat Boom Drive) 1695 (610)! 0.55% 476 333
- . 0.28%
Existing Wheat Bopm Drive , 299 600 to 340 - 363 738 - 254
(west of East Morrison Creek) (610) o
0.32%
- 0.22%
Existing Ernest Appelbe Boulevard 675 ~ ~
(Wheat Boom Drive to Dundas Street) 351 (686) 0 éc;cy 417 - 519 292 - 363
. (o]

1 The R.V. Anderson analysis used an actual diameter of 625 mm. A review of various pre-casters literature indicated an
ID of 610 mm for nominal 600-mm-diameter concrete pipe.

2 The section of trunk sanitary sewer on Wheat Boom Drive from Trafalgar Road to western side of East Morrison Creek
(including the creek crossing) has not been constructed yet.

3 Halton Region design criteria for sanitary sewers greater than 450 mm is to target maximum 70% full flow capacity.

A sanitary sewer design sheet was prepared (Appendix B) that was used to estimate the sanitary peak flow
resulting from the different development scenarios for residential and employment lands proposed for the IO
lands. The methodology is outlined on each design sheet. As part of the R.V. Anderson analysis (Appendix B),
the Region of Halton provided a design sheet which provided a breakdown of areas for the different land uses
(townhouse, apartment, and light commercial) for the general area around Burnhamthorpe Road and lands
north. This information was used to adjust the population for the two IO scenarios. For reference, the original
Regional analysis is comprised of 47% residential and 53% light commercial. This assumption is similar to the
contemplated IO Scenario B of an equal distribution of uses. The IO scenarios will result in the following
additional flows compared to the R.V. Anderson calculated flows:

e A 70% residential and 30% employment land use (Scenario A) on the western property will increase
the sanitary sewage flow by 13 |/s.

e A 50% residential and 50% employment land use (Scenario B) on the western property will increase
the sanitary sewage flow by 7 I/s.
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Table 4.2 summarizes the sanitary flows calculated as part of the original R.V. Anderson analysis, as well as the
IO scenarios and the capacity utilization within the existing Wheat Boom Drive sanitary sewer. The table
shows that, based on the analysis prepared by R.V. Anderson, the sewer would be operating at 79% to 84% of
full flow capacity. The scenarios proposed for the IO lands could potentially increase that utilization by an
additional 3% to 4%. The Region of Halton design criteria states that sanitary mains larger than 450 mm
should be sized to operate at a maximum 70% of full flow capacity and be triggered for upsizing if capacity
reaches 80%. Therefore, per the Region criteria, upsizing of the sanitary sewer on Wheat Boom Drive would
be considered necessary to support this development approach.

Ernest Appelbe Boulevard from Wheat Boom Drive to Dundas Street collects sanitary flow from an eastern
branch (Trafalgar Road) and a western branch (residential lands north and west). Information provided by
DSEL (see figure in Appendix D) indicates that the western branch currently has a population that is 8,000
people greater than the original Area Study estimate, and the sewers on Ernest Appelbe Boulevard would be
operating at full-flow capacity (if not greater, based on the as-built slopes) without any population
intensification within the lands along Trafalgar Road, which include the IO lands.

Based on the discussion above, the Wheat Boom Drive sanitary sewer is operating below full flow capacity,
but at a greater capacity than prescribed by the Region of Halton. The Ernest Appelbe Boulevard sanitary
sewer is essentially operating at capacity under current conditions (existing development plus original
population estimates from the Area Study). As such, based on the Region criteria and engineering practice,
both these sanitary sewers would be candidates for upsizing or twinning to create additional capacity.
However, upsizing or twinning the existing sanitary sewers using an open cut method is not feasible. The
existing trunk sanitary sewers on Ernest Appelbe Boulevard and Wheat Boom Drive are located between 8 m
and 9 m below grade in the existing roads within a shale formation. Along much of Ernest Appelbe Boulevard
and Wheat Boom Drive the existing subdivision design incorporates a shallow local sanitary sewer system
located above the trunk sanitary in addition to the storm sewer system and watermain. Therefore, any
proposed works may be prohibitively disruptive to the existing residents and the existing infrastructure.

One potential option to understand the operation of the sanitary sewer system is a dynamic (wet weather/dry
weather) sanitary sewer model that will account for temporal affects of the flow and characterize the degree
of surcharge hourly throughout the day that the trunk sewer might experience for various upstream
population densities and intensification and to better understand if there is additional utilized capacity within
the system. Since the trunk sewer is deep (greater than 4m below the local sanitary sewer), the affects of
overcapacity sewers or minor surcharging will likely not adversely affect operation and functionality of the
shallow local sanitary sewer system.

While open cut construction methods are not considered feasible, another consideration for increasing
sanitary capacity might be the use of trenchless technologies. Directional drilling represents an effective
construction method that may be utilized to twin the existing sanitary sewer system along Wheat Boom Drive
and Ernest Appelbe Boulevard. The feasibility of this approach would require further review and consideration
because costs tend to be higher than traditional open cut construction methodologies, but it would limit
disturbances within the existing rights-of-way to localized areas (beginning/end of pipe runs, turns in the
sewer). The twin pipes would share common manhole structures to allow incoming sanitary sewer flows to
utilize the capacity of both pipes

Given the number of years since the original Area Servicing Study was completed, it is recommended that the
future purchaser of the 10 lands and the other landowner groups consider undertaking an update to the Area
Study that incorporates current market trends and land use needs based on their preferred land
usage/intensification to be determined at the Zoning By-Law and Site Plan stage to provide a more fulsome
assessment of the anticipated sanitary flows from the sewershed and the impacts on the downstream system.
Alternative options can be explored to address the downstream capacity issues and the routing of sanitary
flows in consultation with the agency stakeholders.

Preparation of an Area Servicing Plan will require time to undertake and implement. In the interim, as a
landowner in the sewershed, the 1O lands on the west side of Trafalgar Road represent approximately 20.6%
of the sewershed area north of Burnhamthorpe Road (total area is approximately 90 ha). Therefore 20.6%, or
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approximately 26.1 |/s of the total 126.74 |/s peak flow from this area is allocated to the 10 lands. The IO
lands should therefore be entitled to that capacity allocation to support construction of initial phases of the
envisioned development on the lands regardless of land use.

Table 4.2 - Wheat Boom Drive Sanitary Sewer Utilization

Existing Wheat Boom Drive

Development Scenario FullFlow  Flow at 70% Actual
Capacity (I/s) Capacity (I/s) | Utilization (%)

Original Analysis (R.V. Anderson) 285.90 79 - 84
IO Scenario A

W 10 Tl s (st | g
Employment 340 - 363 238 - 254

IO Scenario B

With 10 Trafalgar lands (western 29292 81 - 86

side) at 50% Res. + 50%
Employment

4.2 Municipal Water

The primary source of municipal water for the subject Lands will be the existing 1200-mm-diameter
transmission watermain on Trafalgar Road. The Area Servicing Plan undertook hydraulic modeling of existing
and proposed watermains 300 mm in diameter and greater. See the figure in Appendix C showing watermain
layout from the Area Servicing Plan. It is proposed to connect 300 mm watermains from the existing 1200 mm
transmission watermain on Trafalgar Road into the eastern and western properties of the subject Lands,
creating a looped watermain system within the internal roads. The sizing of additional watermain
interconnections within the local streets will be determined during detailed engineering for individual
sites/blocks.

The Area Servicing Plan modeling determined that there will be adequate flow and pressure at all Pressure
Zone 4 nodes during the maximum day and peak hour demand scenarios. The Area Servicing Plan (see figure
in Appendix C) determined that maximum day pressures at nodes within the subject Lands could range from
58 psi to 72 psi. In addition, the Area Servicing Plan undertook maximum day + fire flow modelling to confirm
that the water distribution could meet the Region’s requirements of 5,000 I/min (92 I/s) for residential
development and 15,000 I/min (250 I/s) for commercial, industrial, and institutional land uses. The analysis was
performed targeting a minimum allowable pressure of 30 psi (versus the typical 20 psi) to account for
additional system head losses that may occur when smaller diameter watermains infill within the final Site
Plans and development blocks.

4.2.1 Domestic Demands

An estimate of the domestic water demand for the two development scenarios is provided in Appendix C. To
be conservative, it was assumed that the future residential developments would be in the form of
apartment/condo type units which carry a higher population density. Scenario A (70% Res + 30%
Employment) generates a population that is 2083 people greater than Scenario B (50% Res + 50%
Employment). As a result, the Scenario A domestic demands for the average day, maximum day, and peak hour
will be 6.6 1/s, 14.9 |/s, and 31.9 |/s greater than the Scenario B demands, respectively. Demands from any of
the scenarios will be evenly distributed throughout the proposed development area and, if the future water
system is sufficiently looped, the additional domestic demand would not be expected to adversely impact the
water distribution system.
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4.2.2 Fire Flow Demands

Fire flow demands for any future developments will be subject to the methodology outlined in the Water
Supply for Public Fire Protection document published by Fire Underwriters Survey (FUS, 1999). During the
detailed design stage, the Site Plan(s) and architectural building plans will be used to calculate the required FUS
fire flows for each building. If the system is able to supply 15,000 |/min (250 |/s) as indicated in the Area
Servicing Plan, then sufficient flow will be available to satisfy the fire flow requirements regardless of the
development scenario and ultimate residential/employment land split as the building forms will be similar.

4.3 Storm

There is no existing storm sewer infrastructure suitable to service the subject Lands at this time. As part of the
future development, it will be necessary to design and construct a storm sewer system to collect and convey
surface runoff to a downstream stormwater management (SWM) facility designed consistent with the
recommendations of the NOCSS. Future storm sewers will be designed to provide capacity to convey the
surface runoff during a 5-year storm event per the Town of Oakville requirements. Any future storm sewer
design will also need to take into consideration flows from external areas entering the IO property, as well as
the downstream routing of flows to the eastern side of Trafalgar Road.

4.4 Stormwater Management

The NOCSS and the Secondary Plan (see figure in Appendix A) identified areas to be used for potential SWM
facilities. For the property on the western side of Trafalgar Road, a future SWM facility is proposed on the 10
lands immediately east of the existing water tower. It is noted that incorporation of this into the future
detailed design, could reduce the sanitary sewer and water demands associated with future development
applications. On the eastern side of Trafalgar Road, the secondary plan proposes two SWM facilities on the
northern side of Burnhamthorpe Road on either side of the existing watercourse - see Figure 3.0 for SWM
facility locations with respect to the subject Lands.

SWM criteria for the subject Lands is taken from the North Oakville Creeks Subwatershed Study (NOCSS)
report and the NOCSS Addendum and the Ministry of the Environment, Conservation and Parks guidelines.
The SWM requirements are as follows:

e  Water Quality Control

0 Total phosphorus (TP) loadings must not increase after development.

o A Normal (70% TSS removal) level of water quality protection is stipulated for Joshua’s Creek;
in order to achieve the TP removal criterion, an Enhanced (80% TSS removal) level of
protection should be implemented.

o Adissolved oxygen level of 6 mg/L is required for Joshua’s Creek.

0 Chlorides - The Town of Oakville adopted a Salt Management Plan. The requirement for salt
management should be reviewed during the detailed design stage.

e Peak Flow Control

0 Post-development peak flows for the 2-year to 100-year storm events and the Regional Storm
are to be controlled based on target unit flow rates (m®/s/ha) as outlined in Table 7.4.1 in the
NOCSS Addendum (Appendix D). These targets are based on maintaining existing condition
flow rates.

o0 Provide infiltration if possible.
The subject Lands are located within subcatchments JC7 and JC8 as identified in Figure 7.4.7 of the NOCSS.
Surface drainage crosses under Burnhamthorpe Road at culverts JC-B10 and JC-B9, respectively. Drainage

from both subcatchments ultimately drains to culvert JC-D1 at Dundas Street. Table 4.3 summarizes the unit
area target flow rates from the NOCSS Addendum.
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Table 4.3 - Target Unit Flow Rates
Storm Event Target Flow (m®/s/ha)

2-year 0.007

5-year 0.011
10-year 0.013
25-year 0.017
50-year 0.019
100-year 0.021
Regional 0.052

Based on the criteria outlined above and the ultimate drainage areas, the SWM facilities will be MECP wet
pond facilities complete with a permanent pool and forebay for quality control. The ponds will include an
active storage component that will provide erosion and quantity (peak flow) control via an outlet control
structure.

For the western property, the SWM facility location identified on the Secondary Plan (see Appendix A and
Figure 3.0) is located within the IO lands. Depending on the timing of the proposed development and the
upstream development lands, this location can be used to provide a temporary SWM facility or the ultimate
SWM facility.

For the eastern property, unless the ultimate SWM facilities are constructed north of Burnhamthorpe Road,
temporary on-site facility(ies) will be required within the 10 lands to provide interim stormwater management
until such time as the municipal facility is constructed.

4.5 Other Services

Gas servicing for the site would need to be coordinated with Enbridge during detailed design. Oakville Hydro
lines bound the site and could readily provide service. Coordination would be required during detailed design.
Coordination with Bell and other telecommunications services would be required during detailed design.

4.6 Surface Grading and Drainage

As indicated previously, the existing lands drain in a southeasterly direction with an ultimate storm water
outlet to Joshua’s Creek on the eastern side of Trafalgar Road. It is expected that proposed grading schemes
for any future developments will direct underground (piped) and surface runoff (major overland flow) in the
same general direction.

4.7 Erosion and Sediment Control

Erosion and sediment controls must be implemented during construction. At a minimum, any sediment that is
tracked onto the roadway during the course of construction will be cleaned by the Contractor at the end of
each day. Temporary siltation protection in the form of silt sacks will be installed on all existing and new
catchbasins on the Site and within the immediately adjacent rights-of-way. Sediment control fence will be
required around the perimeter of the active work area and to protect the interior wetland. In addition,
depending on the size of area stripped for any future works, temporary sediment and erosion control ponds
will be constructed.
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5.0 CONCLUSIONS

Based on a review of the existing background information, the 1O lands on Trafalgar Road can be serviced as
follows:

e Sanitary servicing for the eastern property will be via a sanitary sewer system that will drain east
through the future development to William Cutmore Boulevard. Sanitary runoff from the western
property will be directed to a future Trafalgar Road sanitary sewer that will drain south to Wheat
Boom Drive and Ernest Appelbe Boulevard. It appears that the downstream sanitary sewers will be
operating at full capacity or greater based on the original Area Study. Land uses that intensify the
population by IO or other proponents will exacerbate the capacity issue. Due to the depth of the
downstream trunk sanitary sewer, consideration might be given to the preparation of a dynamic
wastewater model to characterize and understand the impacts of sanitary flow that exceeds the free
flow capacity of the system. The feasibility of trenchless technologies to construct the infrastructure
necessary to achieve additional capacity exist and should be considered. In the interim, the capacity
allocation for the 10 lands, and while not capable of supporting full build-out, should be available for
use and support initial phases of development.

e A future water distribution system will need to be extended from the existing watermain on Trafalgar
Road and looped through the subject Lands to provide domestic and fire water supply for the future
developments.

e The NOCSS will require that future developments drain to SWM facilities that will provide the
requisite controls. The Secondary Plan identified a SWM facility at the southeastern corner of the
western property adjacent to the existing water tower. Depending on the timing of developments in
the area, a temporary ultimate SWM facility can be constructed at this location to the service the
Lands. For the eastern property, the ultimate SWM facilities servicing the property are located
downstream on the northern side of Burnhamthorpe Road. If these facilities are not constructed at
the time of site development, then a temporary facility(ies) can be constructed within the 10 lands as
an interim measure.

e |t is anticipated that future development applications will require detailed servicing studies/plans to
identify existing and necessary infrastructure to support future development of the subject Lands.
These would be subject to review and approval by the Town of Oakville, Region of Halton, and other
circulated review agencies.

All of which is respectfully submitted,

WALTERFEDY
hY
Brian Verspagen, M.Sc., P.E., P.Eng. John Oreskovic, P.Eng.
Practice Lead, Water Resources, Civil Water Resources Engineer, Civil
Partner
bverspagen@walterfedy.com joreskovic@walterfedy.com
519.576.2150 Ext. 331
/ajw
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SITE LOCATION

I.0. Trafalgar Corridor, Oakville
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Scenario A: 70% Residential Focus

Site Statistics

Total Site Area (incl. Employment land) 53.4 ha (132 ac)
Developable Area (Blocks 1-11) 26.3 ha

Total Gross Floor Area 707,000 m? (7.61 million ft?)
Overall Floor Space Ratio 2.68

Residential GFA 494,900 m? (5.3 million ft?)
Approximate # of Units (70 m?) 5,660

Non-Residential GFA 212,100 m? (2.3 million ft?)

Approximate # of Jobs (1 per 20 m?) 8,450 (321 jobs/ha)

Mixed Use (Res/Office/Retail)
Block Area (m?) Gross Floor Area (m?) | FSR o
£ ’ i : Residential

1 45,087 118,380 2.6 P Y o g WY b - Lo g
2 29,290 105,492 3.6 5 o oren Sodbe

e o ; UL . ; 407 Transitway Station
. 29’540 134’596 4 . - -‘ 3 ‘: - - —— ] X 407 Transitway Route
4 23,772 63,440 2.0
5 21,833 47,308 P
6 27,701 70,728 2.6
7 14,928 42,047 2.8
8 18,731 40,955 22
9 18,655 39,081 24
10 19,167 30,453 1.6
1 14,654 14,531 1

These scenarios should be considered as hypothetical demonstration models that
illustrate the development potential for the site. The developable area, number of
units and floor areas are approximate and subject to detailed design and applicable
planning approvals.

DRAFT 407/TRAFALGAR VISION



Scenario B: 50% Employment Focus

Site Statistics

Total Site Area (incl. Employment land) 53.4 ha (132 ac)
Developable Area (Blocks 1-11) 26.3 ha

Total Gross Floor Area 711,000 m? (7.6 million ft?)
Overall Floor Space Ratio 2.70

Residential GFA 355,500 m? (3.8 million ft?)
Approximate # of Units (70 m?) 4,060

Non-Residential GFA 355,500 m? (3.8 million ft?)

Approximate # of Jobs (1 per 20 m?) 14,200 (540 jobs/ha)

Block Area (m?) Gross Floor Area (m?) |FSR _ _ :::je:::
1 45,087 118,380 2.6 14 R € i Employment
2 29,290 105,492 3.6 TRl 1€ = | S
o : 407 Transitway Station
| 29,540 134,596 4.6 407 Transitway Route
4 23,772 63,440 2.7
5 21,833 47,352 2.2
6 27,701 70,728 2.6
7 14,928 42,047 2.8
8 18,731 38,583 2.1
9 18,655 39,069 2.1
10 19,167 31,573 1.6
11 14,654 20,160 1.4

These scenarios should be considered as hypothetical demonstration models that . ‘
illustrate the development potential for the site. The developable area, number of - - -_  : e A Stag;ng :
units and floor areas are approximate and subject to detailed design and applicable { i W 7 . &
planning approvals. e ; wdl ¥ -

4 ) 10-15 Year Horizan

INFRASTRUCTURE CNTARIO DRAFT
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Project No. 2022-019-10
Date: March 2022 TOWN OF OAKVILLE Peaking Factor (Res)= 1+[14/(4+(P/1000)°%))]
SANITARY SEWER DESIGN Peaking Factor (Comm)= 1+[14/(4+(P/1000)*%))] x 0.80
Project: 10 TRAFALGAR ROAD Dry Weather Flow = 275 l/c/d
Infiltration factor = 0.286 l/s/ha
Area Street Name Areas (ha) Total Population Total Peaking Factor Average Flow Peak Flow % Change
No. Townhouse Apartment Comm/Employ Area Townhouse | Apartment [ Comm/Employ | Population Residential Comm/Employ Residential [Comm/Employ Residential [Comm/Employ Total in Flow
People per Hectare --> 135 285 90 [ha] I/'s I/'s I/s I/s
Trafalgar Rd. - Original Analysis 18.32 23.60 48.12 90.04 2473 6726 4331 13530 2.99 2.84 29.28 13.78 87.56 39.17 126.74
IO Lands - 50% Res & 50% Comm&Employ 14.14 28.45 47.45 90.04 1909 8108 4271 14288 2.95 2.85 31.88 13.59 94.18 38.69 132.87 4.8%
IO Lands - 70% Res & 30% Com m&Empon 14.14 32.53 43.37 90.04 1909 9271 3903 15083 291 2.87 35.58 12.42 103.42 35.71 139.13 9.8%

Area Breakdown
for 10 Concepts

Total drainage area fributary to MH 3A

at Trafalgar & Burnhamthorpe fram
Region Analysis

90.04 ha

- 18.32ha townhouse (20.3%)
= 23.60ha aparntmant [26.29%)
- 48.12ha light commercial {53.5%)

;

10 Trafalgar Lands on west side

of Trafalgar Road

20.40 ha

Agsume residential area on 1O lands

will 22 all apartmantcondo typea

50% Residential + 50% Employment

10.20ha Residential
10.20ha employment

:

FRemaining Lands

69.64 ha

- 14 14ha townhouse (20.35%:)
- 18.25ha apartmant {26.29%)
- 37.25ha light commercial {53.5%%)

70% Residential + 30% Employment
14.28ha Reasidential
&.12ha employmenti

TOTAL

50% Hesidential + 50% Employment

Residential (Townhomes) = 14.14ha
Residential (Apartmenis) = 10.20ha + 18.25ha = 28.45ha
Employment = 10.20ha + 37.25ha = 47.45ha

0% Hesidenhial + 30% Employmeant

Residential (Townhomes) = 14.74ha
Residential (Apartmenis) = 14_28ha + 18.25ha = 32.53ha
Employment = 6.12ha + 37.25ha = 43.3Tha
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R.V. Anderson Associates Limited

2001 Sheppard Avenue East Suite 300
Toronto Ontaric M2J 428 Canada

Tel 416 497 8600 Fax 855 833 4022
www.rvanderson.com

TECHNICAL MEMORANDUM
TO: Alexander Andrenkov, P.Eng., PMP. RVA: 163269
FROM: Peter Cho, P.Eng., PMP.
DATE: November 8, 2021

SUBJECT: Trafalgar Road (Phase 2) - Hays Boulevard to William Halton Parkway
Sanitary Sewer Design (R2079-D)

1.0 PROJECT DESCRIPTION

Halton Region (Region) has retained RVA to provide the detailed design of road
rehabilitation and widening for Trafalgar Road from Hays Boulevard to William Halton
Parkway. This section of Trafalgar Road is proposed to be widened to accommodate
4.0m curb lane in each direction, as well as four (4) general purpose traffic lanes in
accordance with recommendation of the Environmental Assessment Report (AECOM,
2015). A proposed multi-use trail and sidewalk will be provided along both sides of
Trafalgar Road.

As part of this project, the Region has requested RVA to design a 2.2km sanitary sewer
along Trafalgar Road to serve the future developments along the road corridor. This
memo documents the design criteria and assumptions used for the design of the
sanitary sewer.

2.0 SANITARY DESIGN

RVA reviewed the following background information provided by the Region:

¢ North Oakville East Secondary Plan — Area Servicing Plan Oakville, Ontario
(ASP 2011)

e Three updated sanitary sewer design sheets from the Region assessing the
upper, lower, and average population estimates

e Green Ginger subdivision drawings

These background documents have been appended to this memo for reference.

5 = COMPANIES

Platinum member



Technical Memorandum -2- R.V. Anderson Associates Limited
Sanitary Design

The ASP 2011 study delineated the wastewater drainage boundaries in the North
Oakville community, including Trafalgar Road. Based on the Ultimate Waster Drainage
Plan in the study, the proposed alignment of the sanitary sewer runs along Trafalgar
Road from Burnhamthorpe to Wheat Boom Drive, going through the future Green Ginger
development and eventually connects to the forcemain on Dundas Street. Refer to
Appendix A for the route of the sanitary sewer (3A to 3D). The plan shows north of
Burnhamthorpe Road, the area west of Trafalgar Road will drain towards the new sewer
(3A). Between Burnhamthorpe Road and Road ‘C’ areas east and west of Trafalgar will
drain towards the new sewer (3B and 3C). Between Road ‘C’ and Wheatboom Drive,
areas west of Trafalgar will drain towards to the new sewer.

Although the ASP 2011 delineated the drainage boundaries for the new sanitary sewer,
the population density shown was outdated. It should be noted at the time of this design,
the future developments along Trafalgar Road were at various stages of planning, some
of which have yet to submit their application, so the future population numbers for the
Trafalgar Road corridor have not been established. Since the future sanitary sewer
capacity requirement is heavily dependent on projected population numbers, the Region
has provided their future upper, lower, and average population estimates considering
possible variation of land use in their updated sanitary sewer design sheets. For a
conservative approach, this sanitary design is based on the upper population estimate.
Refer to Appendix B for the updated sanitary sewer design sheet provided by the
Region.

Using the information from above background documents, the total peak flow under the
upper population estimate scenario was determined following the Halton Water and
Wastewater Linear Design Manual (version 4.0 April 2019) guidelines. Refer to
Appendix C for our sanitary sewer design sheet and sanitary drainage area plan. The
total peak flow is the sum of infiltration flow within the Trafalgar Road right-of-way, and
the equivalent residential flow and the equivalent commercial and industrial flows. This
design assumes residential, and commercial and industrial will be the predominate
future land use based on the few permit applications submitted to the City of Oakville to
date. The areas used in the design sheet are the tributary drainage areas between the
sanitary manholes within the Trafalgar Road right-of-way.

The proposed plan and profile layout of the new sanitary sewer was based on our review
of the existing site conditions and constructability considerations. The proposed sanitary
alignment will run adjacent to the west curb along Trafalgar Road from Wheatboom
Drive to north of Road ‘D’ to minimize lane shutdowns for future maintenance purposes.
From north of Road ‘D’ (at sanitary MH #22), the sanitary alignment will turn and run in
the west boulevard area to avoid conflict with the existing 750mm dia. watermain
crossing. This layout minimizes impact to the existing watermain on Trafalgar Road.

Halton Region RVA 163269
November 8, 2021 DRAFT



Technical Memorandum -3- R.V. Anderson Associates Limited
Sanitary Design

The proposed sanitary profile was determined based on the existing sanitary manhole
invert elevation on Wheatboom Drive within the Green Ginger subdivision — refer to
Appendix D. Our design approach was to maximize the buried depth of the proposed
sanitary sewer at Burnhamthorpe Road to provide greater flexibility for future
developments to tie into their service connections. Due to the existing 750mm dia.
watermain at Wheatboom Drive intersection, the section of sanitary sewer along
Wheatboom Drive had to be steepened to 1% to meet the minimum vertical clearance.
Along Trafalgar Road a 0.55% slope was selected for the proposed sanitary profile and
the resulting invert elevation at Burnhamthorpe Road is 5.2m below the proposed road
profile. This is the maximum buried depth achievable at Burnhamthorpe Road
intersection to minimize the impact to the existing watermain on Trafalgar Road and for
the new sanitary sewer to be able to tie back into the existing sanitary manhole within
the Green Ginger subdivision.

Refer to Appendix E for proposed sanitary sewer plan and profile drawings and Sanitary
Drainage drawings.

Based on the calculated total peak flow, a 600mm dia. PVC sanitary at 0.55% slope will
meet the future drainage capacity requirements along Trafalgar Road under the upper
population estimate. This results in a full flow velocity of 1.65m/s which is within the
allowable range per Halton Water and Wastewater Linear Design Manual.

Halton Region RVA 163269
November 8, 2021 DRAFT
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Technical Memorandum -4 - R.V. Anderson Associates Limited
Sanitary Design

SUMMARY

The road rehabilitation and widening on Trafalgar Road provides a good opportunity for
the Region to install the new sanitary sewer as planned in the Region’s ASP 2011 study
in anticipation of the future developments. Since most of the developments have yet to
submit their applications, this sanitary design was done based on reasonable
assumptions made based on information provided by the Region and previous planning
studies. Our finding that a 600mm dia. PVC sanitary sewer should provide sufficient
drainage capacity for the projected population estimate under the conservative scenario
coincides with the Region’s findings in their updated sanitary sewer design sheet.
Should more information on the future developments become available, the total peak
flow in the area should be revisited to confirm that this sanitary sewer still meets the
required drainage capacity and full flow velocity.

Peter Cho, P.Eng., PMP
Project Manager

R:\2016\163269 - Trafalgar Road Widening\ProjectData\Submission\20211108 - 60% Design\Sanitary Memo\20211108 -163269 - Trafalgar Road Sanitary Memo
.docx

Halton Region RVA 163269
November 8, 2021 DRAFT
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APPENDIX B

SANITARY POPULATION HIGH DENSITY
CHECK



PROJECT NO & TITLE: 1D7523 - Design Basis for Sewer Design (50% more apartments) - PRELIMINARY THE REGIONAL MUNICIPALITY OF HALTON DATE: October 20, 2020
LOCATION: North Oakville East DRAINAGE: Calculation Period DESIGNED BY: K. Connell
Manning's n: Accuracy level (1=normal; 2=moderate; 3=best). - SANITARY SEWER DESIGN SHEET CHECKED BY:
MANHOLE TRIBUTARY AREA (ha) POPULATION TRIBUTARY o SEWER PROPERTIES Pl PE
i
i WEATH PEAK RDIl
TYPE OF DEVELOPMENT/ POPULATION DENSITY FACTOR .- LAND USE ER DRY |FACTOR Rate Sub- (D:r'f;er) SLOPE R ‘I’:';C,'S‘)y v De”‘(ho/;ﬂ“" Remarks
restore_default population_density factors a9 FLOW | WEATHE ROW MaAx | system
S5Ee TOTAL |— | RFLOW MAX DRY (same Actual
STREET/Sub-Area FROM [ To |MENCTH[ o Zz 2 = = TOTAL 1255 ¥ k-t POPULAT per Sub- FLOW INFITRA EXPECTE | mber i) Fullflow | ¢, Rate TYPE [cCLASS
2 8 g = AREA [2BE| S8 = TION | DFLOW capacity
s 5 3 2 2 =E S25| S5 2 ION system fed by )
E S 3 € £ 2E > SE £ 275 2.00 0.286 previous | 200 0.2% Full | Actual 30%
£ s a H 8 | € < 2E E ve one)
38 s [~ < 3 g0 (5}
(Leave no blanks within a system) (m) 40 550 | 100 | 135 | 285 %0 105 (ha) 0 RESL |commi| INDL | (PE) [ (us) (Us) | pesign | (ws) [whas)| ws) (Us) (mm) Ii (Us) (Us) 06 25
Subtrunk 3A 3A 38| 450.00 1832 | 2360 | 4812 90.04 9198 4331 - 13529 | 431 231 282 | 1216 | 0286 | 258 1473 1 250 0.60 2304 1.40
Subtrunk 38 3B 3C__| 45000 1208 | 510 | 2448 2166 3,084 2203 5288 | 168 59.9 268 | 1604 | 0286 | 119 198.1 1 525 060 3475 156
Subtrunk 3C 3C 3D | 85000 918 | 945 | 1814 3677 3933| 1633 - 5565 17.7 776 257 | 1992 | 0286 | 105 2473 1 525 060 3475 156

1D7523 SDS - High Density Check xism

aw0417
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PARAMETERS SANITARY SEWER DESIGN SHEET SHEET 1 OF 1

Peaking Factors - Residential 1+[14/(4+(P/1000)®)]

Peaking Factors - Commercial and Industrial Land Use 0.8 x {1+[14/(4+(P/1000) **)]}

Residential Dry Weather Flow 275 LIC/D

Commercial/Industrial Dry Weather Flow 275 L/IC/D

Inflow/ Infiltration Allowance = 0.286|L/s/ha

SOURCE: Halton Water and Wastewater Linear Design Manual (version 4.0 April 2019) PROJECT: Trafalgar Road Widening (Region of Halton)

MANHOLE POPULATION AREAS (ha) FLOW (L/S) SEWER DATA Flow
STREET FROM TO EXISTING RESIDENTIAL | COMMERCIAL TOTAL TOTAL AREA TOTAL AREA| RESIDENTAL | COMMERCIAL | EQUIVALENT | EQUIVALENT | INFILTRATION | TOTAL PEAK TOTAL NOMINAL | ACTUAL | SLOPE |LENGTH | TYPE OF FULL FULL FLOW UNUSED U/S INVERT D/S INVERT |FALL IN SEWER
RESIDENTIAL AND RESIDENTIAL | COMMERCIAL PEAKING PEAKING RESIDENTIAL | COMMERCIAL FLOW (L/s) |CUMULATIVE| DIAMETER | DIAMETER (%) (m) PIPE FLOW VELOCITY CAPACITY ELEV. (m) ELEV. (m) (m)
INDUSTRIAL | POPULATION AND FACTOR FACTOR FLOW AND PEAK FLOW (mm) (mm) n CAPACITY (m/s) (IIs)
INDUSTRIAL INDUSTRIAL (Us) (is)
POP FLOW

lEurnhamlhorpe Road MH 26 MH 19 0 9198 4331 9198 4331 90.000 90.000 2.99 3.30 87.55 45.52 25.74 158.82 158.82 600.00 610.00 0.55 PVC 0.013 475.88 1.63 317.07
Road D MH 19 MH 13 0 3084 2203 3084 2203 42.000 42.000 3.43 3.55 33.69 24.91 12.01 70.61 70.61 600.00 610.00 0.55 PVC 0.013 475.88 1.63 405.27
Road C MH 13 MH 2 0 3933 1633 3933 1633 37.000 37.000 3.34 3.65 41.81 18.98 10.58 71.38 71.38 600.00 610.00 0.55 PVC 0.013 475.88 1.63 404.51
Trafalgar Road MH26 MH25 0 0 0 9198 4331 0.120 0.120 2.99 0.00 87.55 0.00 0.03 165.59 165.59 600.00 610.00 0.55 23.27 PVC 0.013 475.88 1.63 310.29 178.903 178.775 0.128
Trafalgar Road MH25 MH24 0 0 0 9198 4331 0.910 1.030 2.99 0.00 87.55 0.00 0.29 165.85 165.85 600.00 610.00 0.55 150.00 PVC 0.013 475.88 1.63 310.03 178.745 177.917 0.828
Trafalgar Road MH24 MH23 0 0 0 9198 4331 0.910 1.940 2.99 0.00 87.55 0.00 0.55 166.11 166.11 600.00 610.00 0.55 150.00 PVC 0.013 475.88 1.63 309.77 177.887 177.062 0.825
Trafalgar Road MH23 MH22 0 0 0 9198 4331 0.100 2.040 2.99 2.64 87.55 36.42 0.58 202.56 202.56 600.00 610.00 0.55 17.40 PVC 0.013 475.88 1.63 273.33 177.032 176.936 0.096
Trafalgar Road MH22 MH19 0 0 0 9198 4331 0.840 2.880 2.99 2.64 87.55 36.42 0.82 202.80 202.80 600.00 610.00 0.55 140.03 PVC 0.013 475.88 1.63 273.09 176.906 176.136 0.770
Trafalgar Road MH19 MH18 0 0 0 12282 6534 0.490 3.370 2.87 2.51 112.02 52.17 0.96 243.15 243.15 600.00 610.00 0.55 81.85 PVC 0.013 475.88 1.63 232.74 176.106 175.656 0.450
Trafalgar Road MH18 MH17 0 0 0 12282 6534 0.540 3.910 2.87 2.51 112.02 52.17 1.12 243.30 243.30 600.00 610.00 0.55 90.06 PVC 0.013 475.88 1.63 232.58 175.626 175.131 0.495
Trafalgar Road MH17 MH16 0 0 0 12282 6534 0.540 4.450 2.87 2.51 112.02 52.17 1.27 243.46 243.46 600.00 610.00 0.55 90.84 PVC 0.013 475.88 1.63 232.43 175.101 174.601 0.500
Trafalgar Road MH16 MH13 0 0 0 12282 6534 0.780 5.230 2.87 2.51 112.02 52.17 1.50 243.68 243.68 600.00 610.00 0.55 121.63 PVC 0.013 475.88 1.63 232.20 174.571 173.902 0.669
Trafalgar Road MH13 MH11 0 0 0 16215 8167 0.820 6.050 2.74 2.43 141.63 63.25 1.73 284.61 284.61 600.00 610.00 0.55 128.30 PVC 0.013 475.88 1.63 191.28 173.872 173.166 0.706
Trafalgar Road MH11 MH10 0 0 0 16215 8167 0.730 6.780 2.74 2.43 141.63 63.25 1.94 284.82 284.82 600.00 610.00 0.55 120.00 PVC 0.013 475.88 1.63 191.07 173.136 172.476 0.660
Trafalgar Road MH10 MH9 0 0 0 16215 8167 0.560 7.340 2.74 2.43 141.63 63.25 2.10 284.98 284.98 600.00 610.00 0.55 90.98 PVC 0.013 475.88 1.63 190.91 172.446 171.946 0.500
Trafalgar Road MH9 MH8 0 0 0 16215 8167 0.370 7.710 2.74 2.43 141.63 63.25 2.21 285.08 285.08 600.00 610.00 0.55 60.04 PVC 0.013 475.88 1.63 190.80 171.916 171.586 0.330
Trafalgar Road MH8 MH7 0 0 0 16215 8167 0.540 8.250 2.74 2.43 141.63 63.25 2.36 285.24 285.24 600.00 610.00 0.55 89.06 PVC 0.013 475.88 1.63 190.65 171.556 171.066 0.490
Trafalgar Road MH7 MH5 0 0 0 16215 8167 0.460 8.710 2.74 2.43 141.63 63.25 2.49 285.37 285.37 600.00 610.00 0.55 71.72 PVC 0.013 475.88 1.63 190.52 171.036 170.642 0.394
Trafalgar Road MH5 MH4 0 0 0 16215 8167 0.940 9.650 2.74 2.43 141.63 63.25 2.76 285.64 285.64 600.00 610.00 0.55 145.00 PVC 0.013 475.88 1.63 190.25 170.612 169.814 0.798
Trafalgar Road MH4 MH3 0 0 0 16215 8167 0.830 10.480 2.74 2.43 141.63 63.25 3.00 285.87 285.87 600.00 610.00 0.55 128.04 PVC 0.013 475.88 1.63 190.01 169.784 169.080 0.704
Trafalgar Road MH3 MH2 0 0 0 16215 8167 0.100 10.580 2.74 2.43 141.63 63.25 3.03 285.90 285.90 600.00 610.00 0.55 17.28 PVC 0.013 475.88 1.63 189.98 169.020 168.934 0.086
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Estimate of Domestic Water Demand for IO Trafalgar Lands

Total 10 Area
Per captia Flow

Population Densities
Residential (apartment)
Employment

Peaking Factors
Max. Day =

Peak Hr. (Res.)
Peak Hr. (Comm.)

53.4 ha (east and west side)
275 lic/d

285 people/ha (assume all residential is apartment/condo style)

90 people/ha

2.25
4.00
2.25

Development Scenario Area (ha) Population Avg. Day | Max. Day | Peak Hr.
Residential Employment | Residential Employment Total Flow (I/s) | Flow (I/s) | Flow (lI/s)
Scenario A 70% Res + 30% Emply. 37.4 16.0 10653 1442 12095 38.5 86.6 146.0
Scenario B 50% Res + 50% Emply. 26.7 26.7 7610 2403 10013 31.9 71.7 1141
Difference in Domestic Water Demand: 6.6 14.9 31.9

Note: Design criteria per Regional Municipality of Halton Version 5 Water and Wastewater Linear Design Manual, October 2019
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TABLE 7.4.1 TARGET UNTT AREA PEAK FLOYW RATES
EXISTING LAND USE

TABLE 7.4.1 TARGET UNIT AREA PEAK FLOW RATES

EXISTING LAND USE

Culvert | Drainugs | Regional | 100 year | 30 year | 25 year | 1% vear | 2 vear 2 year
Locatinn No. Avea Storm storm starm slorm storm storm storm
b, m'is m'is m'is 'l m'is w'is s
Munn's Creck
MC-DH | 25409 2.m 0.99 (.88 (.77 1.6 [{s]1 .33
: ;s Flosw ate [ Arza tm f50ia) 1067 [ENOER) 0.029 0026 0.0321 D7 0.1
s e r—
S C R v Ty BN 1.31 1.16 Loz .81 G567 [EE)
Flowe ratee ¢ Area {niindbiy n.034 n.022 (.019 0057 LR .01 a7
West Morrbson Creek
[ MWDl | o608 | inos | 416 | 377 330 | 2358 | 2313 ] 135
Dundas S F.
v [T e ¢ e im daiat | 0048 | 0016 | o.M | 0ans | oail | o | b
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o, E_| MTD? | 31354 {15867 | 518 [ 433 400 | 314 [oams | L6
| biew e Acs iy | 0044 | D0lE | 0.3 0013 | ooin o0 | s
Hoshua's Creck
JO-D1 | 962,74 50,06 20,58 18,18 Ls,02 12.57 10035 0.53
Dundis S1. E Slow rare ¢ Adaa (' 0,052 0,421 G019 0.aL7 0,013 0.011 0.0 7
i a I1C D2 l 11180 5,68 221 195 1.60 1.51 1.07 {163
Tluw cale / Amea i s (.051 L0280 LRI {1415 (.02 BRG] 0.006

\ Culvert | Druinage | Regional | 100 vear| 30 vear | 25 vear | 10 vear | Syear | 2 year
1.ocation No. Area Sterm storm storm siorm storm storn So8m
23 oi'ls s ' s s il iy
M4 Wil Creck
EM.DZ | 45,56 2.ai 1.04 1.2 U.81] .67 1.51 0.3l
Flaw raie ¢ Area sty | U054 022 | o020 | o0lT | 003 | 0.0l 0.(H¥7
EM-D3 | L7 075 0.36 0.32 0.5 023 .19 0.2
Kl vate £ Atea (m siha) .7165 1.031 D027 1,074 (R 1 il6 oLtk
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Flew nite ! A imstny | 060 | 0020 | poig | 0ais [T oo | omn [ 0006
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D e e N W N NNl N 2l B X
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Flow rate ¢ Arza (m imdhi (.05 1019 0010 (A1 4 0.011 i} W 0005
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EEREI T R R T T T T T
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i A e T T e T e T B T O
St IOy et WU Y- N O 0 O Y NV
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G e Ouak Cnxkl ] |
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i B o R I 20 6 O
Waest 16 Mile Creck Teibs,
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Tlaw sate | .-\l.e-a gy | 0441 0014 | o2 | o0l LR G A B
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B P I X M S 7 5 A T T
SM-D! | B0 .52 0,24 0,22 .19 0,15 e 0.0
Flow rae ¢ Area i vwhay | DLDGS o0 | ooer | osed oo [ uele | anid
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A, | T ] D I [ e I ) ) | Ty [

| TABLE 6.3.6 TARGET T'NIT AREA 'EAK FLOW RATES
|2 e L EXISTING LAND USE = -

3 > i e 100 50 25 1 5 3
. | 4 | Tiocation Culveri (;AW&]_:;R! Land Tac : ‘.c.:a: ).c:\r \'u:il' year \e:u year
£ MNon 11vdl. I\o,] acds | mfs | omifs | omis m s m'y s
e

122 Bunbiastbospe RE. B, 1C-B7 2215 |Existing 38 5.5 4 4300 3.40 283 1.31
34|
135 Rushamihiome Rl E. JC-BY 2235  |Existing 1.06 | 082 | 072 | 0.63 1,50 .42 4.26
1136
157 Buahamihorpe Rd. T JC-B10 2222 |Existing 33 ] 2234 1 109 | 195 1.34 1.15 .73
128]
[128fDundas St T JC-DL 2275 |Existing 0061 2058 | 1818 ¢ 1602 | 1257 | {035 6.53
|l340
[141§Dundas St L, JO-D2 2278 {Existing 5.0¥ 221 | 93 .69 1.3 L.av 0.65
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