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1.0 INTRODUCTION

SCS Consulting Group Ltd. has been retained by Vogue Wycliffe (Oakville) Limited to prepare
this Stormwater Management (SWM) report in support of the submission for Plan of
Subdivision and Site Plan Approval from the Town of Oakville for the proposed re-
development of the 3171 Lakeshore Road West property, located in the Town of Oakville.

1.1 Study Area

The proposed re-development is comprised of the following land uses (refer to the Site Plan
and Plan of Subdivision in Appendix A):

A Plan of Subdivision consisting of:
®— 3 Freehold Townhouses; and
¢~ A Municipal Right-of-Way.

A Site Plan consisting of:
®—> 727 Condominium Townhouses;
®—> 8 Condominium Semi-Detached Lots; and
®—> A private condominium laneway.

The site is located predominantly within the Bronte Creek watershed in the Town of Oakville.
As shown on Figure 1, the site is bound by Lakeshore Road West to the south, unopened

municipal right-of-way to the east, and existing residential to the north and west.

The site is currently operating as a garden centre and is zoned as Residential Low (RL3-0).
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Figure 1: Site Location Plan
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The proposed re-development is approximately 1.2 ha in size and consists of various types of
condo townhouses and a proposed private road Access to the proposed re-development is off
of Victoria Street (West of the proposed re-development) and Lakeshore Road West.

It should be noted that for the purposes of this report, south is defined as the direction of Lake
Ontario per previous direction from the Town of Oakville. True north and the Site Plan north
have been identified on all drawings and figures.

1.2 Purpose of the Report

This SWM report has been prepared in support of the Plan of Subdivision and Site Plan
approval process. The detailed engineering design relating to site servicing and grading for the
site will incorporate the concepts of the SWM measures outlined in this report.

The objectives of this report are to:

®—>  (Calculate the proposed stormwater runoff rate from the development; and,
®—>  Determine suitable methods for attenuation and treatment of stormwater runoff.

1.3 Previous Documentation

The stormwater management strategy in this report was based on the following reports
(relevant excerpts are included in Appendix B):

®—>  Functional Servicing and Storm Water Management Report (FSSR), July 2019,
prepared by SCS Consulting Group;

®—>  Town of Oakville Stormwater Management Master Plan, dated November

2019.

Town of Oakville Development Engineering Procedures and Guidelines

Manual, dated January 2011; and

MECP SWM Planning and Design Manual, dated March 2003.

!

!
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2.0 STORM SERVICING

2.1 Existing Storm Sewer System

As shown on Figure 2, the sizes and locations of the existing storm sewers surrounding the
site are:

®—> A 300 mm diameter storm sewer on Victoria St. (west of the proposed re-
development) flowing west;

*—> A 600 mm diameter storm sewer and 100 mm diameter storm sewer on Victoria
St. (east of the proposed re-development) flowing east; and

®—> Several lengths of storm sewer ranging in size from 300 - 450 mm diameter on
Lakeshore Road West flowing east.

The Town of Oakville issued a Stormwater Management (SWM) Master Plan in November
2019 which provides a detailed major and minor system analysis of the Town of Oakville,
including the drainage from the proposed re-development. It should be noted that no storm
sewer upgrade recommendations were proposed for Victoria St. or Lakeshore Road West as
part of the SWM Master Plan analysis. Relevant excerpts are provided in Appendix B.

2.2 Proposed Storm Sewer System

The storm sewer system (minor system) within the proposed re-development (Drawing S-1)
is designed for the 5 year return storm as per the Town of Oakville standards. The storm sewer
system was designed in accordance with the Municipality, Ontario Building Code and MECP
guidelines, including the following:

®—> Pipes to be sized to accommodate runoff from a 5 year storm event;
¢~ Minimum Pipe Size: 300 mm diameter

*—> Maximum Flow Velocity: 4.0 m/s;

®—> Minimum Flow Velocity: 0.75 m/s; and

®—> Minimum Pipe Depth: 1.2 m, 1.5 m where sump pumps are required.

The storm sewer system will typically be designed with a slope of 0.5%. The storm sewer will
be constructed at a minimum depth of 1.5 m where sump pumps are required. The storm sewer
depth is limited by the invert elevation of the existing downstream sewer on Victoria St. (west)
and Lakeshore Road West. Sump pumps will be provided on all lots (where necessary) and
will outlet to the proposed storm sewer.

Oversized storm sewers (Superpipes) are proposed in the municipal right-of-way and condo
laneway as shown on Drawing S-1 to achieve stormwater management criteria for the site.
The Superpipe sizing and associated infrastructure are discussed further in Section 3.5.1.

4
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3.0 STORMWATER MANAGEMENT

3.1 Existing Drainage

As shown on Figure 2, based on the existing topography runoff from the proposed re-
development is conveyed to Victoria St. (west of the proposed re-development), Victoria St.
(east of the proposed re-development), and Lakeshore Road West. External drainage is
generally conveyed away from the proposed re-development except for a small area at the
southwest corner. The catchments shown on Figure 2 correspond to the catchment boundaries
provided in the Town of Oakville SWM Master Plan, the existing drainage boundaries based
on the topographic survey were delineated in the FSR prepared by SCS Consulting dated July
2019, relevant excerpts (Figure 2.1) are provided in Appendix B.

Runoff conveyed to Victoria St. (west) is captured by an existing storm sewer or conveyed
overland to Sheldon Creek. Runoff conveyed to Victoria St. (east) and Lakeshore Road West
is captured by an existing storm sewer or conveyed overland to Bronte Creek. The Victoria St.
(east) major and minor system drainage combines with the Lakeshore Road West drainage just
downstream of the proposed re-development at the intersection of Lakeshore Road West and
Mississaga St.

There are no stormwater management controls on the existing site.
3.2 Allowable Release Rates

The catchments shown on Figure 2 correspond to the catchment boundaries provided in the
Town of Oakville SWM Master Plan. In the SWM Master Plan, Catchment 101 and 102 were
modelled assuming the entire areas are conveyed to Victoria St. (west) and Lakeshore Road
West respectively. The allowable release rates to the Victoria St. (west) and Lakeshore Road
West major and minor systems are based on these drainage boundaries.

The allowable release rates for the proposed re-development are the SWM Master Plan peak
runoff rates up to and including the 100 year storm event. For runoff conveyed directly to an
existing storm sewer system, the allowable release rate is the respective SWM Master Plan 5
year peak runoff rate. The rational method was used to determine the target release rates from
the site based on Intensity-Duration-Frequency (IDF) rainfall curves from the Town of
Oakville SWM Master Plan. Supporting calculations are provided in Appendix C. Table 3.1
summarizes the SWM Master Plan peak flows from the site to both the Victoria St. (west) and
Lakeshore Road West outlets.

Table 3.1: Summary of Allowable Peak Flows

Return . . Lakeshore
. Victoria St.
Period (West) (L/s) Road West
Storm (L/s)
5 Year 26.8 140.6
100 Year 47.0 247.2

4
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3.3 Stormwater Runoff Control Criteria

The following stormwater runoff control criteria have been established based on the Town of
Oakville Stormwater Management Master Plan (2019) and the MECP Stormwater
Management Planning and Design Manual (2003). The stormwater runoff criteria are
summarized below in Table 3.2.

Table 3.2: Stormwater Runoff Control Criteria

Criteria Control Measure

Control proposed peak flows to SWM Master Plan peak flows for the 2
through 100 year storm events. Where runoff is conveyed to an existing

Quantity Control storm sewer, limit the maximum peak flow to the SWM Master Plan 5
year storm event peak flow.
Quality Control For site plan drainage, on-site quality control is required by an oil-grit

separator before outletting to the municipal storm sewer.

Erosion Control | Detention of the 25 mm rainfall runoff for a minimum of 24 hours.

Measures to minimize development impacts on the water balance to be

B . : P .
Water Budget incorporated into the development design (i.e. infiltration measures).

34 Stormwater Best Management Practices Selection

In accordance with the Ministry of Environment Stormwater Management Planning and
Design Manual (2003), a review of stormwater management best practices was completed in
the FSSR using a treatment train approach, which evaluated lot level, conveyance system and
end-of-pipe alternatives. The potential best management practices were evaluated based on the
stormwater management objectives listed in Table 3.2.

Table 3.3 below summarizes the recommended stormwater management Best Management
Practices (BMPs) for the proposed re-development as outlined in the FSSR.

Table 3.3: Summary of Recommended Stormwater
Best Management Practices (BMPs)

Stormwater Management Control Recommended BMP

Increased Topsoil Depth

At-Source Controls Roof Overflow to Grassed Areas

Permeable Pavers

Bioretention Facility

Underground Stormwater

End-Of-Pipe Controls Detention System
Oil-Grit Separator

4
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3.5 Proposed Storm Drainage

The proposed major and minor system flow patterns and drainage areas are shown on Figure
3.

Major and minor system overland flow from Catchment 201 (0.20 ha) will be captured via
proposed catchbasins, and conveyed via internal storm sewers, outletting to the existing
Victoria St. (west) storm sewer. A superpipe attenuation facility under the municipal road will
provide quantity control for Catchment 201 before the flow is released to the existing storm
sewer on Victoria St. (west). During the 100 year storm event, some flows will be released to
the Victoria St. (west) major system (via overland flow). The superpipe orifice plate will be
protected from clogging and damage by CB Shields installed in the upstream catchbasins.

Major and minor system overland flow from Catchment 202 (0.24 ha) will be conveyed
uncontrolled overland to Lakeshore Road West, which generally matches the existing drainage
condition.

Major and minor system runoff from Catchment 203 (0.70 ha) will be captured via proposed
catchbasins and conveyed via internal storm sewers, outletting to the existing Lakeshore Road
West storm sewer. A superpipe attenuation facility under the private condominium road will
provide quantity control for Catchment 203 before the flow is conveyed through an oil-grit
separator (OGS) and released to the existing storm sewer on Lakeshore Road West. Permeable
paver parking spots are proposed throughout the re-development to meet water budget criteria.

Major and minor system overland flow from Catchment 204 (0.03 ha) will be conveyed
uncontrolled overland to the unopened municipal right-of-way to the east of the proposed re-
development which generally drains towards Victoria St. (east).

Runoff from the 100 year storm event will be captured in one location as shown on Figure 3.
Runoff from the private condominium development (Catchment 203) will be captured in a low
point in the entrance laneway at the southeastern corner of the proposed re-development. It
should be noted that while the peak flow from 100 year storm event for Catchment 201 is not
fully captured, the proposed catchbasins will have a sufficient inlet capacity to convey the peak
flow. Inlet capacity is discussed further in Section 3.5.4.

3.5.1 Quantity Control

The proposed 100 year piped release rate from Catchment 201 will be controlled to the existing
5 year peak runoff rate to Victoria Street (west) via 43.0 m of 900 mm diameter concrete
superpipe beneath the municipal road. The superpipe will release runoff from Catchment 201
to the existing Victoria St. (west) storm sewer, therefore the maximum release rate during the
100 year storm event from the superpipe will be limited to 24.8 L/s which is less than the
allowable 5 year peak runoff rate entering the storm sewer from Catchment 101 (26.8 L/s).
Some major system flow will be released uncontrolled to Victoria St. (west) during the 100
year storm event. Approximately 15.3 L/s will be released uncontrolled for a total proposed
100 year peak release rate of 40.2 L/s which is less than the allowable 100 year peak runoff
rate from Catchment 101 (47.0 L/s). Runoff entering the superpipe will be detained by an 85
mm diameter orifice plate on the downstream side of the control manhole (MH12) on Victoria
St. (west). The location of the control manhole is shown on Figure 3 and on Drawing S-1.

000 >
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Orifice plate, superpipe parameters, and peak flow calculations are provided in Appendix C.
A dual drainage hydrology (PCSWMM) model was prepared to determine potential impacts
on the major and minor systems downstream of the proposed re-development. The results of
the PCSWMM analysis are discussed in Section 3.6.

The proposed 100 year piped release rate from Catchment 203 will be controlled to the existing
5 year peak runoff rate to Lakeshore Road West via three sections with a total length of 112.0
m of 1200 mm diameter concrete superpipe beneath the private road. There will be 32.3 m of
superpipe under Lane A and 79.7 m of superpipe under Lane B. The superpipe from Lane A
connects with the two sections of superpipe on Lane B via a 1200 mm MH (MH4). At MH4,
each section of superpipe will end at a bulkhead with 1 m sections of 450mm diameter concrete
pipe connecting the bulkhead to MH4. The superpipe will release runoff from Catchment 203
to the existing Lakeshore Road West storm sewer. A terminal backwater valve is proposed
downstream of the proposed OGS on the upstream side of MH2 to attenuate backwater effects
from the existing storm sewer. The maximum release rate during the 100 year storm event from
the superpipe will be limited to 128.1 L/s which is less than the allowable 5 year peak runoff
rate entering the storm sewer from Catchment 102 (140.6 L/s).

Runoff from Catchment 202 will be released uncontrolled to Lakeshore Road West. It should
be noted that runoff from Catchment 204 will be conveyed uncontrolled to Victoria St. (east)
but will eventually be conveyed to the Lakeshore Road West major and minor system at the
intersection of Lakeshore Road West and Mississauga St. Therefore, the proposed 100 year
release rate to the Lakeshore Road West system will include runoff from Catchments 202, 203,
and 204. Approximately 86.6 L/s will be released uncontrolled from Catchments 202 and 204
for a total proposed 100 year peak release rate of 214.7 L/s which is less than the allowable
100 year peak runoff rate from Catchment 102 (247.2 L/s). Runoff entering the superpipe will
be detained by a 200 mm diameter orifice tube located upstream of the proposed OGS unit.
The location of the orifice is shown on Figure 3 and on Drawing S-1. Orifice tube, superpipe
parameters, and peak flow calculations are provided in Appendix C. The proposed release
rates to Victoria St. (east) and Lakeshore Road West were examined as part of the PCSWMM
analysis in Section 3.6.

Additional peak runoff release rate calculations were prepared for the 5 year storm event to
confirm that the combined flows are less than or equal to the 5 year allowable runoff rates. The
proposed peak release rate to the Victoria St. (west) and Lakeshore Road West storm systems
are 14.4 L/s and 127.3 L/s respectively which is less than the 5 year allowable runoff rates of
26.8 L/s and 140.6 L/s respectively.

Refer to the proposed servicing on Drawing S-1 and orifice plate details on Drawing 902.
Calculations are provided in Appendix C. A summary of the quantity control provided is listed
in Table 3.4 and Table 3.5.

4
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Table 3.4: Summary of Release Rates
Allowable Total
Storm Storm Release Controlled Uncontrolled Allowable | Total Proposed
Outlet Event Rate to Site Release Site Release Site Site Release
utle ven Storm Rate (L/s) Rate (L/s) Release Rate (L/s)
Sewer (L/s) Rate (L/s)
5
Victoria | Year 14.4 0.0 26.8 14.4
St. (west) | 100 268
W 24.8 15.3 47.0 40.2
Year
Lakeshore Yzar 84.6 42.7 140.6 127.3
Road 100 140.6
West 128.1 86.6 247.2 214.7
Year
Table 3.5: Summary of Superpipe Storage Volumes
Total Underground
Required ST
Storm Qutlet Storm Event q System
Storage .
(m?) Provided
(m*)
L 5 Year 19.6
Victoria St. (west) 100 Year 74 27.4
5 Year 46.9
Lakeshore Road West 100 Year 1252 126.7

*Note: the full storage volume will be utilized during the 100 year storm event as the pipe will fill
completely before spilling uncontrolled to Victoria St. (west)

3.5.2 Quality Control

At-source quality control for all catchments will be provided by a treatment train of Best
Management (BMP) techniques which will include additional topsoil depth on all grassed arecas
and directing roof leaders to grass. The quality control provided by the grassed areas and roof
leaders to grass has not been quantified.

Runoff from Catchment 201 will not have quality control as it will be conveyed directly to the
municipal storm sewer system where it will receive quality control from any existing devices
operated by the Town of Oakville. Pre-treatment of flows will be provided by CB Shields
installed in upstream catchbasins. Refer to Drawing 101 and Drawing S-1 for CB Shield
locations and Drawing 901 for details.

Runoff from Catchment 202 and 204 will be from roofs and yards which is generally
considered to be “clean”, therefore no quality control is proposed for these catchments.

Quality control for runoff from Catchment 203 will be provided by a Hydrodome HD 4 oil-grit
separator (OGS). The OGS is sized to achieve 80% TSS Removal using a fine particle size
distribution. Sizing calculations, as well as operation and maintenance information are
provided in Appendix D.

000 >
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3.5.3 Erosion Control

The controlled areas of the proposed re-development (Catchment 201 and Catchment 203) are
too small to practically detain the runoff volume from the 25 mm storm event over 24 hours,
therefore it will not be possible to provide erosion control. It is typical that for relatively small
sites of less than 2.0 ha, erosion control in the form of stormwater detention is not required.

3.5.4 Overland Flow Conveyance

Right-of-way capacity calculations were prepared for the proposed private laneway. The
capacity provided by the private laneway will be sufficient to convey major system flows to
the 100 year capture point at the laneway entrance to Lakeshore Road West. Two 1.2m x 0.6m
catchbasins with Borden Grates are required at the 100 year capture point to convey the peak
runoff rate into the proposed superpipe. The 100 year capture point was sized assuming 50%
blockage. In an emergency event, runoff in excess of the capacity of the superpipe and/or 100
year capture point will be conveyed to Lakeshore Road West. Calculations are provided in
Appendix C. Refer to Drawing GR-1 for grate elevation and ponding depth.

Right-of-way capacity calculations were not prepared for the municipal right-of-way as it is
the most upstream end of Victoria St. (west). The two double catchbasins proposed at the low
points of the cul-de-sac are sized to capture up to the 100 year peak flow assuming 50%
blockage. Runoff in excess of the capacity of the Superpipe and/or 100 year capture point will
be conveyed to Victoria St. (west). Calculations are provided in Appendix C. Refer to
Drawing GR-1 for grate elevation and ponding depth.

As shown in Table 3.4 the 100 year peak release rates to Victoria St. (west) and Lakeshore
Road West are less than the allowable runoff rates, therefore the major system flows on
Victoria St. (west) and Lakeshore Road West will generally be maintained. A PCSWMM
analysis was prepared to confirm overland flow conveyance in the major systems downstream
of the proposed re-development and is discussed further in Section 3.6.

3.5.5 Water Budget

Where feasible, measures to minimize impacts on the water budget will be incorporated into
the development design. GeoBase Solutions has prepared water budget calculations for the
proposed re-development to show that the water budget for the site will be maintained in the
proposed condition, the water balance report is provided in Appendix B.

The existing infiltration and runoff volumes for the study area are approximately 1,440 m* and
3,820 m’® respectively. Without mitigation, the proposed re-development infiltration and runoff
volumes are approximately 830 m* and 5,820 m? respectively.

As outlined in Section 3.5, infiltration measures, such as permeable pavers will be
implemented, to maintain existing infiltration rates to the extent feasible. It is anticipated that
a proposed infiltration volume of approximately 1,010 m*® and a runoff volume of
approximately 5,640 m® can be achieved through the proposed mitigation measures. It should
be noted that additional infiltration measures, such as rear yard infiltration trenches, cannot be
incorporated into the re-development design since there will be insufficient space to meet the
minimum foundation setback of 5.0 m.

000 >
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3.5.6 Proposed Mitigation Measures — Permeable Pavers

Permeable pavers will capture 25 mm of runoff, from the parking areas only as shown on
Figure 3. Four parking areas within private property will be composed of Unilock permeable
pavers (or approved equivalent) overtop of 0.65 m of various sizes of crushed stone. The layers
of crushed stone will be wrapped in Terrafix 270R geotextile (or approved equivalent).
Drainage will sheet flow over the parking area where it will infiltrate through the pavers and
into the underlying stone bedding. A 100 mm diameter PVC underdrain will be provided a
minimum distance of 0.1 m above the bottom of the crushed stone base to convey excess runoff
to the closest catchbasin. Permeable paver sizing calculations are included in Appendix C and
details are shown on Drawing L3 prepared by MHBC provided in Appendix F.

3.6 SWM Master Plan PCSWMM Model Update

The proposed re-development was incorporated into the dual drainage (PCSWMM) model
prepared by the Town in support of the Town of Oakville SWM Master Plan (November 2019)
to determine the impact of the proposed re-development on the existing major and minor
systems as well as any backwater effects on the proposed superpipe facility described in
Section 3.5.1. A download link for the Town and proposed re-development model files is
provided in Appendix E.

As described in Section 3.1, under existing conditions a portion of the site is conveyed to
Sheldon Creek and the remainder is conveyed to Bronte Creek. The site area is correspondingly
distributed between PCSWMM catchments S8 36 (Catchment 101 to Sheldon Creek) and
S9 9 (Catchment 102 to Bronte Creek). An excerpt of the PCSWMM model schematic
showing the location of the site within the Town model is provided in Appendix E for
reference. The site area and associated impervious area was removed from the PCSWMM
catchments noted above to determine the impact that development of that area would have on
downstream conveyance systems. A summary of the catchment area and impervious area for
the original PCSWMM catchments, the site catchments, and the modified catchments is
provided in Table 3.6 below. It should be noted that the impervious area of Catchment 102
was underestimated in the original S9-9 parameters resulting in an unrealistic imperviousness
for the remainder of the catchment (97%), therefore the catchment imperviousness was
maintained as 51.4%.

Table 3.6: Summary of Existing PCSWMM Model Areas

Parameter Original Ca tiflien ¢ Modified | Original Ca tifl?len ¢ Modified
S8 36 S8 36 S9 9 S9 9
— 101 — — 102 —
Area (ha) 1.594 0.204 1.391 1.380 0.969 0411
Tmperv. 0.942 0.052 0.891 0.709 0.309 0211
Area (ha)
Imperv. (%) 59.1 253 64.1 514 31.9 514

As described in Section 3.5, under proposed conditions runoff continues to be conveyed to
Sheldon Creek (Catchment 201) and Bronte Creek (Catchments 202-204). Catchments 203 and
204 are proposed to be uncontrolled. To best replicate the existing modelling of the re-

000 >
Project No. 1930 Page 10




Stormwater Management Report
3171 Lakeshore Road West, Oakville June 2023

development area, Catchment 203 has been combined with the associated PCSWMM
catchment (S9_9). The percent routed has also been updated to account for the re-development
catchment. A summary of the catchment S9 9 parameters is provided in Table 3.7 below.
Catchments 201, 203, and 204 have been added as separate PCSWMM catchments with
Catchments 201 and 203 being routed through their respective proposed superpipe storage
facilities before outletting to the existing minor system (Junction O_0160_ 6768 and Junction
O _0160_ 400804 respectively) and Catchment 204 being conveyed to the existing major system
node on Victoria St. (east) (Junction O 0160 6138-S). The laneway sections from the 100 year
capture point in Catchment 203 to Lakeshore Road were also added to the model to allow for
a spill condition and outlet to the Lakeshore Road West major system (Junction
O 0160 _400804-S). Similarly, a spill condition was provided for Catchment 201 using the
right-of-way section attributed to Victoria St. (west) in the Town model. A summary of the
PCSWMM catchments created or modified as part of the PCSWMM analysis are provided in
Appendix E.

Table 3.7: Summary of Combined PCSWMM Model Areas

Modified S Combined
Parameter Catchment
S9 9 S9 9
— 202 —
Area (ha) 0411 0.245 0.656
Imperv.
Area (ha) 0.211 0.108 0.319
Imperv. (%) 514 44 49
Routed (%) 40 71 50

The 5 year and 100 year storm events were modelled using the SWM Master Plan and the
updated PCSWMM model. Printouts of the major and minor system profiles immediately
downstream of the proposed re-development are provided in Appendix E which show the
depth and peak flows in the conveyance systems.

In general, the peak flows and depths in the Victoria St. (east) and Victoria St. (west) major
and minor systems will be maintained in both the 5 year and 100 year storm events. The peak
flows and depths will generally be maintained in the Lakeshore Road West minor system in
the 5 year and 100 year storm events and the major system in the 5 year storm event. The peak
flows in the Lakeshore Road West major system will be significantly reduced in the 100 year
storm event. Therefore, the proposed uncontrolled and controlled release rates will not
negatively impact the major and minor systems on Victoria St. (east), Victoria St. (west), and
Lakeshore road downstream of the proposed re-development.

It should be noted that the proposed laneway superpipe is shown to reach maximum capacity
for a limited time during the design storm event with some flows spilling out of the laneway
entrance to the Lakeshore Road west right-of-way. However, given the results presented above
this is acceptable because the additional major system flow is still significantly less than in the
existing condition. Similarly the cul-de-sac superpipe is shown to fill completely and spill to
Victoria St. (west) as intended. Therefore, the superpipe and orifice sizing conducted using the
modified rational spreadsheet as outlined in Section 3.5.1 is acceptable.

4
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4.0 EROSION AND SEDIMENT CONTROL DURIING
CONSTRUCTION

To ensure stormwater runoff during the construction phase does not transport sediment to the
existing municipal infrastructure, catchbasin sediment control devices have been proposed on
Lakeshore Road West along the frontage of the site, in addition to sediment control fence
around the perimeter of the site and a mud mat at the construction entrance. The existing west
asphalt driveway will be utilized as a mud mat to limit disturbance to the Lakeshore Road right-
of-way. Tree preservation fence will be provided in accordance with the landscape drawings
prepared by MHBC.

These measures are designed and constructed per the “Erosion and Sediment Control Guide
for Urban Construction” document (TRCA, 2019). These measures, as well as any additional
information pertaining to ESC Controls, can be found on Drawing ESC-1, ESC-2, and ESC-
3 provided in Appendix F. All reasonable measures will be taken to ensure sediment loading
to the adjacent storm sewer systems is minimized both during and following construction.

The following monitoring and record keeping will be ensured during construction:

*~—> All temporary erosion and sediment controls will be routinely inspected (at
minimum once a week) and maintained in proper working order;

All temporary erosion and sediment controls will be inspected after each
rainfall event;

All necessary repair works will be executed within a 48 hour period;

No removal of temporary erosion and sediment controls prior to the
stabilization of the area; and

Minimize sediment transport during and following construction.

P 1t

A ‘weekly’ monitoring report will be completed after every visit outlined above. The primary
contact for this will be Pete Stelmach of SCS Consulting Group Ltd. He can be reached at 647-
999-5189.

4
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5.0 SUMMARY

This report describes a stormwater management plan that services the proposed 3171
Lakeshore Road West, Oakville re-development in support of the submission for Plan of
Subdivision and Site Plan Approval from the Town of Oakville.

Quantity Control:
®—> Runoff from the proposed re-development to the Victoria St. (west) and
Lakeshore Road West storm systems will be limited to the allowable release rates
based on the Town of Oakville Stormwater Management Master Plan;
®—> Stormwater quantity control will be achieved through two orifice controls with
stormwater storage provided by underground superpipes in the municipal right-
of-way and the private laneway.

Quality Control:

®— The water quality objective is satisfied by reducing the TSS loading at source as
many of the site modifications are land uses that do not require water quality
treatment by inherently contributing clean runoff (roofs, lawns, gardens,
additional topsoil depth).

®—> Additional quality control will be provided for the private laneway drainage by
an oil-grit separator sized for 80% TSS removal with the fine particle size
distribution.

Erosion Control:
®—> The study area is too small to practically detain the runoff volume from the 25
mm storm event over a minimum of 24 hours.

Storm Servicing:
e~ Storm runoff will be conveyed by storm sewers designed in accordance with
Municipality and MECP criteria;
®—> Storm sewers will generally be designed for the 5 year storm event where
superpipe is not proposed; and
¢~ Adequate 100 year overland flow routes and capture locations will be provided.

Water Budget:
®—> The proposed re-development will result in a net decrease in infiltration volume
of 424 m*/yr (total infiltration volume of 1,012 m*/yr) and a net increase in runoff
volume of 1,822 m*/yr (total runoff volume of 5,638 m*/yr).
®—> RBest efforts to match existing infiltration volumes have been provided through
permeable paver parking spots.

PCSWMM Analysis:
®—> The Town of Oakville PCSWMM model was updated to incorporate the
proposed re-development.
®—> The results of the model show that the proposed re-development will not have a
negative impact on downstream major and minor systems.

4
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Erosion and Sediment Control:
®—> FErosion and Sediment control measures to facilitate construction of the site are
proposed including sediment control fence, access roads, check dams, etc.

Respectfully Submitted:

SCS Consulting Group Ltd.

N. D. MCINTOSH

100230564

W%m

Gauri Murria, EIT Nicholas McIntosh, M.A.Sc., P. Eng.

gmurria@scsconsultinggroup.com nmcintosh@scsconsultinggroup.com

P:\1930 3171 Lakeshore Road West, Oakville\Design\Reports\SWM Report\1930 - SWM Report.docx
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BEARING NOTE

BEARINGS ARE GRID, UTM ZONE 17, NAD 83 (CSRS)(2010.0)
COORDINATES ARE DERIVED FROM GPS OBSERVATIONS USING THE CAN—-NET REAL
TIME NETWORK.

COORDINATE VALUES ARE, TO URBAN ACCURACY PER SEC. 14 (2) OF O.REG.
216/10, AND CANNOT, IN THEMSELVES, BE USED TO RE—ESTABLISH CORNERS OR
BOUNDARIES SHOWN ON THIS PLAN.

POINT D NORTHING EASTING

ORP A 4804561.31 603892.57
ORP B 4804653.06 603912.23
ORP C 4804679.59 0603845.11

DISTANCES ARE GROUND AND CAN BE CONVERTED TO GRID BY MULTIPLYING BY
THE COMBINED SCALE FACTOR OF 0.999724.
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DRAFT PLAN OF SUBDIVISION

PART OF LOT 32,
CONCESSION 4,

SOUTH OF DUNDAS STREET
(GEOGRAPHIC TOWNSHIP OF TRAFALGAR)

AND BLOCK /9, REGISTERED PLAN M—=257

TOWN OF OAKVILLE
REGIONAL MUNICIPALITY OF HALTON

WESTON
CONSULTING

planning + urban design

KEY PLAN
1:10,000

LAKE ONTARIO

SUBJECT PROPERTY

OWNER'S CERTIFICATE:
| authorize Weston Consulting Group Inc. to prepare and
submit this plan for draft approval.

Date:
GARY BENSKY
AUTHORIZED SIGNING OFFICER
VOGUE WYCLIFFE (OAKVILLE) LIMITED

Date:

LOUIS GREENBAUM
AUTHORIZED SIGNING OFFICER
VOGUE WYCLIFFE (OAKVILLE) LIMITED

SURVEYOR'S CERTIFICATE:

| hereby certify that the boundaries of the lands being
subdivided and their correct relationship to the adjacent
lands are accurately and correctly shown on this plan.

P a {f WMM)
v (@Wﬂ

R-PE SURVEYING LTD.

ONTARIO LAND SURVEYORS

643 CHRISLEA ROAD, SUITE 7
WOODBRIDGE, ONTARIO  L4L 8A3
TEL (416) 635-5000 FAX (416) 635-5001
TEL (905) 264-0881 FAX (905) 264-2099

Date:

ADDITIONAL INFORMATION:

[Section 51(17) of the Planning Act, R.S.0. 1990, c. P.13],
as amended to February 22, 2021.

a), b), e), f), g), &j) - on plan.

c) - on key plan

d) - see statistics

h) - piped water to be installed by developer

i) - silt, silty clay, loam

k) - all services to be made available by developer

1) - nil

DEVELOPMENT STATISTICS: UNITS AREA(HA)
Street Townhouses [Block 1]: 3 0.0539
Condominium Townhouses & Semi-Detached [Block 2]: 32 0.8159
Open Space [Block 3]: 0.0037
0.3 m Reserve [Block 4]: 0.0028
Roads: 0.1163
TOTAL 35  0.9926

Overall Density 40.1 uph (excl. Open Space & Road)
Parking spaces provided

Street Townhouses (3 units): 6
Semi-Detached (8 units): 32
Condo townhouses (24 units): 48
Visitor Parking: 14
Total: 100
’ ’ ’ WESTON
CONSULTING T.905.738.8080 F.905.738.6637
Toronto: 268 Berkeley St.
planning + urban design T AT 405017 £ 805.738.6637
1-800.363.3558 westonconsulting.com
REVISIONS LIST
02 MAR 2021 REVISE CUL-DE-SAC PER REVISED SITE PLAN
23 0CT 2019 UPDATE PER SURVEYOR'S COMMENTS
19 JUNE 2019 FIRST ISSUE
Drawing Number:
File Number: 8030
Drawn By: SM
Planner: KF D 4
Scale: 1:300
CAD: 8030/draft plans/D4.dgn
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Appendix F

Existing Conditions Capacity Assessment
Results




> VICE
¢ SRon, \’l\g/ 7 N _NA ? \ NORTH S
& CREEK|PROVINC N x SOUTH-SERVICE
"I \\ v " "QUEEN ELIZABETH WAY (WB)

~
~
ROGRESS

N

(w]

o

>

~

PACIFIC
WESTGATE

NOSYIHdOW

»
a,
>
=
Creek é\NELAND
WILDWOOD

x)

@ )TRILLIUM)
7]

N

(@)

I

— —
[ ]
& gROOKSIPE
EDi -3 ¥ORIOLE
g G198
‘ s o g §
' >
\ ?\\0\
; <
] fe)
| S8 SE
] N £ @
y =z
‘.', " E —
Lo\ :
’ F—= ‘ @o %,
= Xy
IS 1
2 o
- gl s e | W \N&O»
Ul U
§= "F P} ] \
Legend Stormwater Management 5 Year Scale  1:18,650
H:::::j Network Roads Minor System Performance Master Plan Minor System Q100 200 400 600 800
Performance Assessment

Project No.

|:| Subcatchment Streams Unsurcharged
Parcels A Outfalls Below 1/2 Surcharging Depth and Above Obvert Phase 2 . g ~ igs woo TP 115045
Existing Condition °

Above 1/2 Surcharging Depth and Below Rim Elevation Town of Oakville (Part 1) Drawing No.
F1-1

Surcharged Above Rim Elevation




5, \Jl\(’
O, 7
v & CREEK ?OV’NC]AL PR ¥

/

/RL!D OAK
~

NOSYIHdOW

/) S QUEEN-ELIZABETH-WAY (WB)

N\ NA

22 jn O %@
|
= CF A
g 5
\ 857 % RS
* & % S o
-y e 100
s W s Sy
— ge‘ 0 onte
b C N\ . - {
.‘, % ONTARS "
/g"'\?‘: - " =
!,,- ' ' '
z A4
Legend
E-----H Network Major System Performance Flow Beyond ROW (Less Than 50%
I : - to Building) - Ditches Scale 1:18,650
[ ] subcatchment = = = = Flow Contained Within Ditch Stormwater Management 100 Year
0, -
Parcels e Flow Contained Within Curb s o i?deir{g;“_’ SOW (Less Than 50% Master Plan Major System e et
i - Performance Assessment ,
Roads \';\'/%;V_A%%’SVD“C*‘ But Contained _ _ _ _ FlowBeyond ROW (Greater Than Ph 2 Project No.
Streams thin 50% to Building) - Ditches ase T woo TP 115045
Culverts == === C\I/%;V.A%%'\?chrb But Contained Flow Beyond ROW (Greater Than ) EXIStmg Condition ® D - N
i — 50% to Building) - Curbed Town of Oakville (Part 1) rawing No.
A Outfalls F4-1

NORTH SERVICE

SOUTH-SERVIGE

PROGRESS

WELLINGTON

Z|SELBY
2

2
Z/scotT
=

s

Wi

x
O )TRILLIUM

WHITTINGTON

DWOOD

%\NELAND

|- SUFFOLK




A/ T (b)( —
Legend & TEE G, 8 13 e /98 v
. 69«\ MMP) o E % % - Wp)
: Network —————Pump  Minor System ¥ g 3 = =
06» 2 i B ¥ R\]\OE
[ ] subcatchment @  Storage = Unsurcharged Qo g g g = g)ﬂ\sﬁ
S—_
Parcels A Outfalls Below 1/2 Surcharging Depth and Above Obvert ;i; WYECROFT = =
i &
Roads Above 1/2 Surcharging Depth and Below Rim Elevation é’ H— cuD;
Surcharged Above Rim Elevation 3
z S
] 21 | =

i

|
A

, SAXQ

ALE

/]
T

z
= ;’ SEL
% 2N, S N =3 = 5
) : F <14 - g z h___7L I )—ngl___/\_ =~
LL]
x & 9 = SAM}&?D hwm—l’
= g 8 % m l
H a
Z J’ AVWAY i g 5 g %J SHELDON
= Ll
: S 9 g 20 | |5 i
3 ] }J—\ 2
5 i ’ ) THORNHILL >
3 04? OANE | | | HELY g g
:ZE = / HELEf! BECORD 52_ Ssmal
MITHIGAN 8 i HEVLE 2
v E j ]:] VIFHERY 1\ [A INBURY 2
d B YAT] 18
' | T
//\ EJECCA = B
T ] \ SAVOY =)
: [ SUNYVALE | 1& 4 \%x 2
' ] APPLEWOOD = l &, =
Z | SEAGRAM % = "
ouUT S 4oy Q LWERD 2 z % = I
WHILAB 7 © i %, i o 15 S > \ @~ sdrob. 2
” RVERS B O@o E: NN C: / in g 2 22 =
‘ A= c
A 11 : - ﬂ 19 1] 3 oHe 5
R . (%) o % €0 =
3 = e i 2 URNYBR spiiror a2 f 2 25’
; O f\ /\/4 ) S (%2) ‘7’3 T 8 % ; o
SO o c4 = = 8 £ =12 f
ULSTER SALVATS = e RN & Z 8
3 X ﬂ e — — u.r/ > G
3 Z VEREIGN : Al T 1=/ ol LLE
= 13 =8 e 1 I ey
7S] ij\ ! L (9)
> 8 R b RILL R ¥ é £
< 9 2\ 12 17 RE‘-\VD-N ™
g A< W % = o = . 2
% [¢) % i = 2 (= I o) : ING/TO |
A X G 2 2 2 HEED = =
R sy TAR Ll X : i
10 % E
WL \ Z &
& 2 \ »
T FOX RUN \5 S 5 )
Z o
| EES it 2
LS 2 / Stormwater Management Minor System Scale  1:15,000
= \ g 200 100 0 20
STEDF § m@}@ 6 Master Plan Capamty Assessment —=—R/Ieters
0 MISTWELL
WASE z % (Part 1) Project No.
— = Phase 2 A TP 115045
100-Year Existing Condition -
: Figure No.
Town of Oakville 9 F6-1




wOoOO.

Appendix H

Preferred Alternative Summary Drawings
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Network 8 Summary Sheet

Network Prioritization

Net Level of Service (LOS): D
Minor System - Basement Connected LOS: D
Major System LOS: A

Network Characteristics

Weighted Net Score:
Minor System - Basement Not Connected LOS:
Future Study Recommended:

Confirmatory

A

Area (ha): 3844 Existing Conditions Imperviousness (%): 50.46 Future Conditions Imperviousness (%): 52.24
Land Use (ha): Residential 28.93 Open Space 7.96 Commercial/Industrial 1.56
Number of Private Properties: 480

Infrastructure Characteristics

Modeled Sewer Length (m): 4,583 Basement Connected Sewer (m Not Connected (m): 774

Sewer Outfalls (#): 1 Modelled Sewer Manholes (#):
Existing ICD Implementation (%): 0 Existing SWM Facilities (#):

Recommended Works

None

Catch Basins (#):

Existing SWM Storage (m°):

N/A

A. Quantity Control

Minor System - Storm Sewers
ICD Implementation > 75 % of Inlets 148 # of CB
Replace with Like Sized Pipe -
Replace and Upgrade 1 Pipe Size -
Replace and Upgrade 2 Pipe Sizes -
Replace and Upgrade 3 Pipe Sizes -
Replace and Upgrade 4 Pipe Sizes -
Replace and Upgrade > 4 Pipe Sizes -
Diversion Sewers and New Sewers -
Online Storage -
Offline Storage -

3

33,3333 33

w

Inlet Improvements
Inlets Identified for Improvement: - # of Inlets

CB Upgrades
Higher Capacity Catch Basin Upgrades: - #0of CB

Minor System - Ditches
Culvert Improvement -m
Resectioning/Reditching -m

Major System

Replace Pipes -
Storage -
Urban Road LID Implementation 933 m
Resectioning/Reprofiling 845 m *

Remnant Channels

Remnant Channel L.D. N/A
Diversion -m
Online Storage -
Optimize Outlet -
Increase Pipe Size (Online) -
Reprofiling/Regrading -m

B. Quality Control
Proposed Stormwater Quality Outfall Retrofits: - # of Facilities
Impervious Area Treated to Enhanced Standard): - ha

Stormwater Quality Retrofits to Existing Dry Facilities: - # of Facilities
Impervious Area Treated to Enhanced Standard: - ha

Total Capital Works Costs

Preliminary and Detailed Design Future Studies (Schedule A/A+) Cost
Detailed Future Studies (Schedule B) Cost
Detailed Network Analysis Studies Cost

Total Capital Works and Future Studies Costs
Network Unitary Cost for All Recommended Works ($/Private Properties)

Storm Sewer Condition

$

315,064

364,841

4,978

369,819

770

Structural Grade

Rating 1 (Excellent) 2 3
Total Length of Pipes (m) 2573 1070 1025
Total Percentage of Pipes (%) 51.8 215 20.6
O & M Rating

Rating 1 (Excellent) 2 3
Total Length of Pipes (m) 1071 2457 896
Total Length of Pipes (%) 216 495 18

Notes:  Significant mitigation efforts, other than ICDs, are not required.

4
108
22

244
49

5 (Poor)
39
0.8

5 (Poor)
147
3

Total
4967
97

Total
4967
97

* Major system reprofiling has been recommended for review in areas which lack a suitable alternative for mitigating poor surface drainage.

Reprofiling should be considered at the time of roadway reconstruction.
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Network 9 Summary Sheet

Network Prioritization

Net Level of Service (LOS): C Weighted Net Score: 191

Minor System - Basement Connected LOS: D Minor System - Basement Not Connected LOS: A

Major System LOS: A Future Study Recommended: Further Assessment

Network Characteristics

Area (ha): 3217 Existing Conditions Imperviousness (%): 51.24 Future Conditions Imperviousness (%): 57.36
Land Use (ha): Residential 29.31 Open Space 214 Commercial/Industrial 0.71
Number of Private Properties: 298

Infrastructure Characteristics

Modeled Sewer Length (m): 3,869 Basement Connected Sewer (m): 2,294 Not Connected (m): 1,575
Sewer Outfalls (#): 1 Modelled Sewer Manholes (#): 61 Catch Basins (#): 133
Existing ICD Implementation (%): 0 Existing SWM Facilities (#): None Existing SWM Storage (m?): N/A

Recommended Works

A. Quantity Control

Minor System - Storm Sewers
ICD Implementation 75 % of Inlets 100 # of CB
Replace with Like Sized Pipe -m
Replace and Upgrade 1 Pipe Size 193 m
Replace and Upgrade 2 Pipe Sizes 177 m
Replace and Upgrade 3 Pipe Sizes -
Replace and Upgrade 4 Pipe Sizes -
Replace and Upgrade > 4 Pipe Sizes -
Diversion Sewers and New Sewers -
Online Storage -
Offline Storage -

33,549
329,073
301,351

333333

w

Inlet Improvements
Inlets Identified for Improvement: - # of Inlets $ -

CB Upgrades
Higher Capacity Catch Basin Upgrades: - #0of CB $ -

Minor System - Ditches
Culvert Improvement 310 m $ 33,063
Resectioning/Reditching 310 m $ 30,972

Major System

Replace Pipes -

Storage -

Urban Road LID Implementation 736 m $ 248,623
Resectioning/Reprofiling 347 m *

Remnant Channels

Remnant Channel L.D. N/A

Diversion -m $ -
Online Storage - $ -
Optimize Outlet -

Increase Pipe Size (Online) -

Reprofiling/Regrading -m $ -

B. Quality Control
Proposed Stormwater Quality Outfall Retrofits: - # of Facilities
Impervious Area Treated to Enhanced Standard): - ha $ -

Stormwater Quality Retrofits to Existing Dry Facilities: - # of Facilities
Impervious Area Treated to Enhanced Standard: - ha $ -

Total Capital Works Costs $ 976,632

Preliminary and Detailed Design Future Studies (Schedule A/A+) Cost 66,397
Detailed Future Studies (Schedule B) Cost 3,097

$

$
Detailed Network Analysis Studies Cost $ 80,000
Total Capital Works and Future Studies Costs $ 1,126,126
Network Unitary Cost for All Recommended Works ($/Private Properties) $ 3,779

Storm Sewer Condition

Structural Grade

Rating 1 (Excellent) 2 3 4 5 (Poor) Total
Total Length of Pipes (m) 2477 385 636 0 0 3498
Total Percentage of Pipes (%) 708 11 18.2 0 0 100
O & M Rating

Rating 1 (Excellent) 2 3 4 5 (Poor) Total
Total Length of Pipes (m) 431 2087 838 74 68 3498
Total Length of Pipes (%) 123 59.7 24 21 19 100

Notes:  Minor Pipe replacement upgrades are also recommended in addition to pipe upgrades as per the Lakeshore Road (Draft) Class EA.
Instances of surcharge at isolated locations with basement connections or foundations drains should be considered for disconnection from
the storm sewer system. Future study recommended with additional investigation to address residual data gaps and to validate alternatives.

* Major system reprofiling has been recommended for review in areas which lack a suitable alternative for mitigating poor surface drainage.
Reprofiling should be considered at the time of roadway reconstruction.
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§ GBS GeoBase Solutions (GBS) Ltd.

Geotechnical, Environmental, Hydrogeological

Project: 22-004-100 October 13, 2022

SCS Consulting Group Ltd.

30 Centurian Drive, Suite 100
Markham, ON,

L3R 8B8

Attention: Mr. Nick Mcintosh, M.A.Sc, P.Eng
via email: nmcintosh@scsconsultinggroup.com

Re: Site Water Balance Assessment - 3171 Lakeshore Rd. W. Oakuville, Ontario

GeoBase Solutions Ltd. (GBS) was retained to complete a site water balance assessment for the proposed
development located at 3171 Lakeshore Rd. W. in Oakville, Ontario (site). The site has a total area of about
11,700 m? and is currently developed as a garden center. The site is to be developed for residential
purposes and will involve the construction of townhouses with landscaped yards, an internal road system
and municipal services. This investigation is in support of the proposed draft site plan application for the
City of Oakville, and to satisfy the requirements of the Conservation Halton (CH).

EXISTING CONDITIONS

The subject Site has a total area of about 11,700 m? and is currently developed as a garden center with
pervious landscaped areas (8,100 m?), impervious paved areas and hardscaping (3,100 m?), and
buildings/roof area (500 m?2). Surrounding land use mostly includes residential properties.

PROPOSED DEVELOPMENT

The subject property is to be developed for residential purposes and will involve the construction of
townhouses with landscaped yards and an internal road system. For the site water balance calculations
in this report, post development areas were estimated based on site plan designs provided to GBS. The
total building area will occupy approximately 3,300 m2. Ground level impervious areas (roads/walkway
/parking areas) will occupy 3,700 m2. The remainder of the site will be pervious landscaped area and will
occupy approximately 4,700 m2. Appendix A shows the post-development conceptual model considered
for establishing post-hydrologic conditions.

THORNTHWAITE MONTHLY WATER BALANCE MODEL

The Thornthwaite water balance (Thornthwaite, 1948; Mather, 1978; 1979) is an accounting type method
used to analyze the allocation of water among various components of the hydrologic cycle. Inputs to the
model are monthly temperature, site latitude, precipitation and stormwater run-on. Outputs include
monthly potential and actual evapotranspiration, evaporation, water surplus, total infiltration and total
runoff. For ease of calculation, a spreadsheet model was used for the computation.

GeoBase Solutions (GBS) Ltd. Page 1



Project: 22-005-100 — Site Water Balance Assessment 2
3171 Lakeshore Rd. W. Oakville, Ontario

When precipitation (P) occurs, it can either runoff (R) through the surface water system, infiltrate (l) to
the water table, or evaporate/evapotranspire (ET) from the earth’s surface and vegetation. The sum of R
and | is termed as the water surplus (S). When long-term averages of P, R, | and ET are used, there is no
net change in groundwater storage (ST). Annually, however, there is a potential for small changes in ST.

The annual water budget can be stated as:

P=ET+R+1+S5T

Based on the physiographic setting and proximity to climate stations, the Burlington TS Climate Station
was chosen as the most representative database. The most recent 30-year normal (average weather data)
available from Environment Canada covers the period from January 1981 to December 2010. Table A-1,
Appendix A summarizes the monthly and annual averages for precipitation and daily temperature.

PRE-DEVELOPMENT WATER BALANCE

To predict outputs of the pre-development water balance, various inputs were entered into the
Thornthwaite model including monthly precipitation and temperature, site latitude, water holding
capacity values for native soils and factors of infiltration. Various inputs and outputs of the model are
described in detail below. The detailed calculations are presented in Appendix A.

PRECIPITATION (P)

Based on the 30-year average for the Burlington TS Climate Station, the average precipitation for the area
is about 863 mm/year. The monthly distribution of precipitation is presented in Table A-1, Appendix A.

STORAGE (ST)

Groundwater storage (ST) of native soils for the existing site was estimated using values of Water Holding
Capacity (mm) of respective land use and soil types identified in Table 3.1 of the Storm Water
Management (SWM) Planning & Design Manual (MOE, March 2003). The land uses, soil types and
respective water holding capacities chosen to represent existing conditions at the site include cultivated,
forested and shrub/pasture with a silt loam soil. Using the procedures outlined in the SWM Planning &
Design Manual for the above land use and soil type, the annul change in storage is 0. The monthly
distribution of ST for each of the land us/soil types is presented in Table A-2, Appendix A.

EVAPORATION / EVAPOTRANSPIRATION (ET)

In the pre-development scenario, there are existing impervious surfaces resulting in evaporation which is
estimated as 15% of precipitation (129 mm/yr). As a result, evaporation volume for pre-development
conditions was calculated at 466 m3/yr.

Evapotranspiration in the pre-development scenario occurs over each pervious land use. Monthly
Potential Evapotranspiration (PET) is estimated using monthly temperature data and is defined as a water
loss from a homogeneous vegetation-covered area that never lacks water (Thornthwaite, 1948; Mather,

GeoBase Solutions (GBS) Ltd. October 13, 2022



Project: 22-005-100 — Site Water Balance Assessment 3
3171 Lakeshore Rd. W. Oakville, Ontario

1978). Considering a total annual precipitation of 863 mm, adjusted Potential Evapotranspiration (PET) is
estimated at 629.5 mm.

A comparison between PET and Precipitation (P) produces a soil moisture deficit which begins in June and
is increases to a maximum of 153 mm in August. Actual Evapotranspiration (AET) is based on PET and
changes in ST (A ST). Where there is not enough P to satisfy PET, a reduction in ST occurs. Estimated AET
for landscaped areas was calculated at 541 mm/yr. The total annual volume of AET across the existing site
is estimated at 4,379 m3/yr. Detailed calculations and the monthly distribution of AET is presented in Table
A-2, Appendix A.

INFILTRATION (1)

For pervious areas, precipitation surplus following AET has two components in the Thornthwaite model:
a runoff component (overland flow that occurs when soil moisture capacity is exceeded) and an infiltration
component. The accumulation of infiltration factors for topography, soil types and cover as prescribed in
Table 3.1 of the SWM Planning & Design Manual give infiltration factors for existing conditions on the site
as shown below in Section Table 1.

Table 1: Existing Conditions — Infiltration Factor

TOTAL INFILTRATION
FACTOR

Landscaped 0.30 0.20 0.05 0.55

LAND USES / SOIL TYPES TOPOGRAPHY

Considering the above infiltration factors, the total depth of Infiltration (l) estimated for existing
conditions is about 177 mm/yr, or a total volume of 1,436 m3/yr. The more detailed calculations are
presented in Table A-2, Appendix A.

RUNOFF (R)

The runoff component calculated in the pre-development model is the remaining volume of precipitation
surplus for both pervious and impervious areas. Considering the precipitation surpluses and the total
Infiltration and evaporation volume over the site, the total volume of runoff estimated for existing
conditions is about 3,816 m3/yr. The more detailed calculations are presented in Table A-2, Appendix A.

POST-DEVELOPMENT WATER BALANCE (NO MITIGATION)

To predict outputs of the post-development water balance, the same elements of the 30-year average
weather data and site latitude inputs were used. Various inputs and outputs of the post-development
model are described in detail below. The detailed calculations are presented in Table A-3 Appendix A.

PRECIPITATION (P)

Precipitation remains the same (ie. The 30-year climate normals (1981-2010) for the Burlington TS Climate
Station).

GeoBase Solutions (GBS) Ltd. October 13, 2022
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STORAGE (ST)

Groundwater storage (ST) of native soils for the post-development site remains the same as
predevelopment conditions since both in consider only landscaped pervious areas. A soil moisture holding
capacity of 125 was selected for silt loam soils. Similar to pre-development conditions, using the
procedures outlined in the SWM Planning & Design Manual for each land use, the annual change in
storage is 0. The monthly distribution of ST for each of the land use/soil types is presented in Table A-3
Appendix A.

EVAPORATION / EVAPOTRANSPIRATION (ET)

In the post construction scenario, changes in land use result in an about 3,400 m?2 of additional impervious
surfaces. For impervious areas it is assumed that evaporation will occur and will amount to approximately
15% of total precipitation. Considering a total annual precipitation of 863 mm, evaporation is estimated
at 129 mm. As a result, a total annual volume of evaporation is estimated at 906 m3/yr. The detailed
calculations for evaporation are included in Table A-3 Appendix A.

For post-development pervious areas, monthly PET is estimated using the same inputs and calculations
described in the pre-development model respective of land use and soil moisture holding capacity. In the
post-development scenario, annual AET is 2,541 m3/yr. The monthly distribution of Post-development AET
and detailed calculations are presented in Table A-3, Appendix A.

INFILTRATION (1)

The same accumulation of infiltration factors for topography, soil types and cover as prescribed in Table
3.1 of the SWM Planning & Design Manual were used give infiltration factors for post-development
conditions. Considering the infiltration factors used, the total volume of Infiltration (I) estimated for post-
development conditions is about 833 m3/yr. The more detailed calculations are presented in Table A-3,
Appendix A.

RUNOFF (R)

The runoff component calculated in the post-development model is a combination of the remaining
volume of precipitation surplus for both pervious and impervious areas. The total volume of runoff (R)
estimated for post-development conditions is 5,817 m3/yr. The more detailed calculations are presented
in Table A-3, Appendix A.

POST-DEVELOPMENT WATER BALANCE (WITH MITIGATION)

Based on results of the pre-development and post-development water balance completed, the proposed
development will produce a reduction in annual AET (1,838 m3/yr), an increase in annual ET (440 m3/yr),
a reduction in annual infiltration (603 m3/yr) and an increase in annual runoff (2001 m3/yr), as shown in
Table A-4, Appendix A. The effects are mainly the result of increased impervious area, replacing pervious
areas of the site.

GeoBase Solutions (GBS) Ltd. October 13, 2022
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Best efforts have been made to remove the infiltration deficit through the use of Low Impact Development
(LID) measures. A mitigation plan was provided by SCS Consulting Group Itd. (SCS) for incorporation into
a mitigated post-development site water balance. The mitigation plan includes a design with permeable
pavers totalling an area of 260 m2. The location of the pavers are provided in the Proposed Storm Drainage
Plan (figure 3) provided in the SWM Report completed by SCS. Using comparisons between total annual
rainfall depth and daily rainfall depth provided by Wet Weather Flow Management Guidelines, City of
Toronto, 2006, the pavers were provided with a 94% efficiency rating considering their design to infiltrate
a 25 mm storm event.

Based on results of the post-development water balance with mitigation, the proposed development will
produce a reduction in annual AET (1,838 m3/yr), an increase in annual ET (440 m3/yr), a reduction in
annual infiltration (424 m3/yr) and an increase in annual runoff (1,822 m3/yr), as shown in Table A-4,
Appendix A. The effects are mainly the result of increased impervious area, replacing pervious areas of
the site.

The detailed calculations for the mitigated site water balance is summarized in Table A-4, Appendix A.
The post-development with mitigation infiltration deficit of 424 m3/yr is 29% of the pre-development
infiltration volume.

We trust that the information contained in this report is satisfactory. Should you have any questions,
please do not hesitate to contact this office.

GeoBase Solutions (GBS) Ltd.

Prepared By: Reviewed By:
( -, 7
A WL NV
Scott Watson, B.A.T. Naeem Ehsan, M.Eng., P.Eng.
Project Manager Senior Engineer

GeoBase Solutions (GBS) Ltd. October 13, 2022
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Appendix A
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TABLE A-1

CLIMATE NORMALS 1981-2010 (BURLINGTON TS CLIMATE STATION)

Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Thornthwaite (1948)

Mean Unadjusted Potential Daylight Adjusted Potential .
L. ) L. Total Precipitation
Month Temperature | Heat Index Evapotranspiration Correction Evapotranspiration T
(°C) (mm) Value (mm)
January -4.4 0.0 0.0 0.78 0.0 66.0
February -3.2 0.0 0.0 0.88 0.0 54.5
March 1.0 0.1 2.8 0.99 2.8 61.6
April 7.5 1.8 30.5 1.12 34.1 70.6
May 13.9 4.7 62.9 1.22 76.8 81.0
June 19.4 7.8 93.1 1.28 119.2 69.1
July 22.5 9.7 110.9 1.25 138.6 75.3
August 21.4 9.0 104.5 1.16 121.3 82.0
September 16.9 6.3 79.2 1.04 82.4 83.1
October 10.4 3.0 447 0.92 41.2 71.9
November 4.4 0.8 16.3 0.81 13.2 84.9
December -1.0 0.0 0.0 0.75 0.0 63.0
TOTALS 43.4 545.0 629.5 863.0

Notes: Daylight Correction values obtained from Instruction and Tables For Computing Potential Evapotranspiration and The Water Balance (Thornthwaite & Mather, 1957)
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TABLE A-2
Pre-development Water Balance
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
C: and ic C Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 2.82 34.11 76.78 119.23 138.62 121.27 82.36 41.16 13.18 0.00 0.00 0.00 62953
P - Total Precipitation (mm) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
P-PET (mm)| 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50 -
Soil Moisture Deficit (mm) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)| ~ 125.00 125.00 125.00 74.87 11.55 0.00 0.74 31.48 103.20 125.00 125.00 125.00 -
Actual Potential Evapotranspiration (mm) 2.82 34.11 76.78 109.18 97.19 83.81 82.36 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm) 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50 -
Actual Soil Moisture Deficit (mm)| 0.00 0.00 0.00 -40.08 -61.97 -63.78 -63.04 -32.31 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm) 0.00 0.00 0.00 40.08 21.89 181 0.74 -30.74 3231 0.00 0.00 0.00 -
lanscaped Precipitation Surplus (mm)| 58.78 36.49 4.22 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor| 0.55 055 0.55 055 055 055 055 055 0.55 055 0.55 055 -
Run-Off Coefficient| 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 -
Infiltration (mm) 3233 20,07 232 0.00 0.00 0.00 0.00 0.00 21.68 34.65 36.30 29.98 17733
Run-Off (mm)| 26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m?) = 1500.00 Monthly Volumes
Total AET (m!) 4.23 51.17 115.17 163.77 145.78 125.72 123.55 61.74 19.76 0.00 0.00 0.00 810.89
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (mil 48.49 30.10 3.48 0.00 0.00 0.00 0.00 0.00 32.52 51.98 54.45 44.96 265.99
Total Runoff (m’) 39.68 24.63 2.85 0.00 0.00 0.00 0.00 0.00 26.61 42.53 44.55 36.79 217.63
Precipitation (mm)| 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
. Existing Paved Run-Off Coefficient 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
e Area Evaporation (mm)) 9.24 10.59 12.15 10.37 1130 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
g Run-Off (mm)| 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
_E Catchment Area (m?) = 400.00 Monthly Volumes
g Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (mil 3.70 4.24 4.86 4.15 4.52 4.92 4.99 4.31 5.09 3.78 3.96 3.27 51.78
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m!) 20.94 24.00 27.54 23.49 25.60 27.88 28.25 24.45 28.87 21.42 22.44 18.53 293.42
Precipitation (mm)) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor| 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
Existing Roof Run-Off Coefficient| 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
Area Evaporation (mm) 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm) 52.36 60.01 68.85 58.74 64.01 69.70 70.64 6112 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 100.00 Monthly Volumes
Total AET (m!) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 0.92 1.06 122 1.04 113 1.23 125 1.08 127 0.95 0.99 0.82 12.95
Total Infiltration (mil 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m®) 5.24 6.00 6.89 5.87 6.40 6.97 7.06 6.11 7.22 5.36 5.61 4.63 73.36
Catchment 101 Total Monthly Volumes
Total AET (m’) 4.23 5117 115.17 163.77 145.78 125.72 12355 61.74 19.76 0.00 0.00 0.00 810.89
Total Evaporation (mil 4.62 5.30 6.08 5.18 5.65 6.15 6.23 5.39 6.37 4.73 4.95 4.09 64.73
Total Infiltration (m?) 48.49 30.10 3.48 0.00 0.00 0.00 0.00 0.00 32.52 51.98 54.45 44.96 265.99
Total Runoff (m!) 65.86 54.63 37.28 29.37 32.00 34.85 35.32 30.56 62.69 69.30 72.60 59.95 584.40
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TABLE A-2
Pre-development Water Balance
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
C: and ic C Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 2.82 34.11 76.78 119.23 138.62 121.27 82.36 41.16 13.18 0.00 0.00 0.00 62953
P - Total Precipitation (mm)| 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
P-PET (mm)| 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50 -
Soil Moisture Deficit (mm)) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)|  125.00 125.00 125.00 74.87 11.55 0.00 0.74 3148 103.20 125.00 125.00 125.00 -
Actual Potential Evapotranspiration (mm) 2.82 34.11 76.78 109.18 97.19 83.81 82.36 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm) 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50 -
Actual Soil Moisture Deficit (mm)| 0.00 0.00 0.00 -40.08 -61.97 -63.78 -63.04 3231 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm) 0.00 0.00 0.00 40.08 21.89 1.81 0.74 -30.74 3231 0.00 0.00 0.00 -
lanscaped Precipitation Surplus (mm)) 58.78 36.49 4.22 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor| 0.55 055 0.55 055 055 055 0.55 055 0.55 055 0.55 055 -
Run-Off Coefficient] 0.45 045 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 -
Infiltration (mm) 3233 20,07 232 0.00 0.00 0.00 0.00 0.00 21.68 34.65 36.30 29.98 17733
Run-Off (mm) 26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m’) = 6600.00 0.60 Monthly Volumes
Total AET (m’) 18.60 225.15 506.73 720.58 641.44 553.18 543.60 271.66 86.96 0.00 0.00 0.00 3567.90
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m?) 21338 13245 15.33 0.00 0.00 0.00 0.00 0.00 143.09 228.69 239.58 197.84 1170.35
Total Runoff (m’) 174.58 108.37 1254 0.00 0.00 0.00 0.00 0.00 117.07 187.11 196.02 161.87 957.56
Precipitation (mm)) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
o Existing Paved Run-Off Coefficient] 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
S Area Evaporation (mm)) 9.24 10.59 12.15 10.37 1130 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
g Run-Off (mm) 52.36 60.01 68.85 58.74 64.01 69.70 70.64 6112 7217 53.55 56.10 46.33 73355
_E Catchment Area (m?) = 2700.00 Monthly Volumes
g Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 24.95 2859 3281 27.99 30.50 3321 33.66 29.12 34.38 25.52 26.73 22,07 349.52
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m®) 14137 162.03 185.90 158.58 172.81 188.19 190.71 165.01 194.85 144.59 151.47 125.08 1980.59
Precipitation (mm)) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
Existing Roof Run-Off Coefficient| 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
i=d Evaporation (mm)) 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm) 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 400.00 Monthly Volumes
Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 3.70 4.24 4.86 4.15 452 4.92 4.99 431 5.09 378 3.96 3.27 5178
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 20.94 24.00 27.54 2349 25.60 27.88 28.25 24.45 28.87 21.42 22.44 18.53 293.42
Catchment 102 Total Monthly Volumes
Total AET (m’) 18.60 225.15 506.73 720.58 641.44 553.18 543.60 271.66 86.96 0.00 0.00 0.00 3567.90
Total Evaporation (m’) 28.64 32.83 37.67 3213 35.01 38.13 38.64 3343 39.48 29.30 30.69 25.34 401.30
Total Infiltration (m?) 21338 132.45 1533 0.00 0.00 0.00 0.00 0.00 143.09 228.69 239.58 197.84 1170.35
Total Runoff (m®) 336.90 294.40 225.98 182.08 198.42 216.07 218.97 189.46 340.79 353.12 369.93 305.47 3231.56
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TABLE A-3
Post-development Water Balance
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
C: and ic C Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 2.82 34.11 76.78 119.23 138.62 121.27 82.36 41.16 13.18 0.00 0.00 0.00 62953
P - Total Precipitation (mm) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
P-PET (mm)| 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50 -
Soil Moisture Deficit (mm) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)| ~ 125.00 125.00 125.00 74.87 11.55 0.00 0.74 31.48 103.20 125.00 125.00 125.00 -
Actual Potential Evapotranspiration (mm) 2.82 34.11 76.78 109.18 97.19 83.81 82.36 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm) 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50 -
Actual Soil Moisture Deficit (mm)| 0.00 0.00 0.00 -40.08 -61.97 -63.78 -63.04 -32.31 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm) 0.00 0.00 0.00 40.08 21.89 1.81 0.74 -30.74 3231 0.00 0.00 0.00 -
lanscaped Precipitation Surplus (mm)| 58.78 36.49 4.22 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor| 0.55 055 0.55 055 055 055 055 055 0.55 055 0.55 055 -
Run-Off Coefficient| 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 -
Infiltration (mm) 3233 20,07 232 0.00 0.00 0.00 0.00 0.00 21.68 34.65 36.30 29.98 17733
Run-Off (mm)| 26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m?) = 800.00 Monthly Volumes
Total AET (m!) 2.26 27.29 61.42 87.34 71.75 67.05 65.89 3293 10.54 0.00 0.00 0.00 432.47
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (mil 25.86 16.05 1.86 0.00 0.00 0.00 0.00 0.00 17.34 27.72 29.04 23.98 141.86
Total Runoff (m’) 2116 13.14 152 0.00 0.00 0.00 0.00 0.00 14.19 22,68 23.76 19.62 116.07
Precipitation (mm)| 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
. Freneeealpated Run-Off Coefficient 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
S Area Evaporation (mm)) 9.24 10.59 12.15 10.37 1130 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
g Run-Off (mm)| 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
_E Catchment Area (m?) = 900.00 Monthly Volumes
g Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (mil 8.32 9.53 10.94 9.33 10.17 11.07 11.22 9.71 11.46 8.51 8.91 7.36 116.51
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m!) 47.12 54.01 61.97 52.86 57.60 62.73 63.57 55.00 64.95 48.20 50.49 41.69 660.20
Precipitation (mm)) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor| 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
Proposed Roof Run-Off Coefficient| 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
Area Evaporation (mm) 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm) 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 300.00 Monthly Volumes
Total AET (m!) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 2.77 3.18 3.65 311 339 3.69 374 3.24 3.82 2.84 2.97 245 38.84
Total Infiltration (mil 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 1571 18.00 20.66 17.62 19.20 2091 21.19 18.33 21.65 16.07 16.83 13.90 220,07
Catchment 201 Total Monthly Volumes
Total AET (m’) 2.26 27.29 61.42 87.34 77.75 67.05 65.89 3293 10.54 0.00 0.00 0.00 432.47
Total Evaporation (mil 11.09 1271 14.58 12.44 13.55 14.76 14.96 12.94 15.28 11.34 11.88 9.81 155.34
Total Infiltration (m?) 25.86 16.05 1.86 0.00 0.00 0.00 0.00 0.00 17.34 27.72 29.04 23.98 141.86
Total Runoff (m!) 83.99 85.15 84.14 70.48 76.81 83.64 84.76 7334 100.79 86.94 91.08 75.21 996.33
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TABLE A-3
Post-development Water Balance
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
C: and ic C Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm) 2.82 34.11 76.78 119.23 138.62 121.27 82.36 41.16 1318 0.00 0.00 0.00 629.53
P - Total Precipitation (mm) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
P-PET (mm)| 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 71.72 63.00 66.00 54.50 -
Soil Moisture Deficit (mm) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)|  125.00 125.00 125.00 74.87 11.55 0.00 0.74 31.48 103.20 125.00 125.00 125.00 -
Actual Potential Evapotranspiration (mm) 2.82 34.11 76.78 109.18 97.19 83.81 82.36 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm) 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 71.72 63.00 66.00 54.50 -
Actual Soil Moisture Deficit (mm)| 0.00 0.00 0.00 -40.08 -61.97 -63.78 -63.04 -32.31 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm)) 0.00 0.00 0.00 40.08 21.89 181 -0.74 -30.74 3231 0.00 0.00 0.00 -
lanscaped Precipitation Surplus (mm)| 58.78 36.49 4.22 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor 0.55 055 0.55 055 055 055 055 055 0.55 055 0.55 055 -
Run-Off Coefficient| 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 -
Infiltration (mm)) 3233 20,07 232 0.00 0.00 0.00 0.00 0.00 21.68 34.65 36.30 20.98 177.33
Run-Off (mm)| 26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m’) = 1400.00 0.60 Monthly Volumes
Total AET (m;) 3.95 47.76 107.49 152.85 136.06 117.34 115.31 57.62 18.45 0.00 0.00 0.00 756.83
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m’) 45.26 28.09 3.25 0.00 0.00 0.00 0.00 0.00 30.35 48.51 50.82 41.97 248.26
Total Runoff (m’) 37.03 22,99 2.66 0.00 0.00 0.00 0.00 0.00 24.83 39.69 41.58 34.34 203.12
Precipitation (mm)| 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
o Freneeealpated Run-Off Coefficient 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
= Area Evaporation (mm)) 9.24 10.59 12.15 1037 11.30 12.30 12.47 10.79 1274 9.45 9.90 8.18 129.45
g Run-Off (mm)| 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
_E Catchment Area (m?) = 400.00 Monthly Volumes
g Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 3.70 4.24 4.86 4.15 4.52 4.92 4.99 4.31 5.09 3.78 3.96 3.27 51.78
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m;) 20.94 24.00 27.54 23.49 25.60 27.88 28.25 24.45 28.87 21.42 22.44 18.53 293.42
Precipitation (mm)) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor| 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
Proposed Roof Run-Off Coefficient] 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
Area Evaporation (mm) 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm) 52.36 60.01 68.85 58.74 64.01 69.70 70.64 6112 72.17 53.55 56.10 46.33 733.55
Catchment Area (m’) = 600.00 Monthly Volumes
Total AET (m;) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 5.54 635 7.29 6.22 6.78 7.38 7.48 6.47 7.64 5.67 5.94 4.91 77.67
Total Infiltration (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 31.42 36.01 4131 35.24 38.40 41.82 4238 36.67 43.30 3213 33.66 27.80 44013
Catchment 202 Total Monthly Volumes
Total AET (m’) 3.95 47.76 107.49 152.85 136.06 117.34 11531 57.62 18.45 0.00 0.00 0.00 756.83
Total Evaporation (m’) 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Total Infiltration (m?) 45.26 28.09 3.5 0.00 0.00 0.00 0.00 0.00 3035 48.51 50.82 41.97 248.26
Total Runoff (m;) 89.39 83.00 71.51 58.74 64.01 69.70 70.64 61.12 97.00 93.24 97.68 80.66 936.67
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TABLE A-3
Post-development Water Balance
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
C: and ic C Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 2.82 34.11 76.78 119.23 138.62 121.27 82.36 41.16 13.18 0.00 0.00 0.00 62953
P - Total Precipitation (mm)| 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
P-PET (mm)| 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50 -
Soil Moisture Deficit (mm)) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)|  125.00 125.00 125.00 74.87 11.55 0.00 0.74 3148 103.20 125.00 125.00 125.00 -
Actual Potential Evapotranspiration (mm) 2.82 34.11 76.78 109.18 97.19 83.81 82.36 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm) 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50 -
Actual Soil Moisture Deficit (mm)| 0.00 0.00 0.00 -40.08 -61.97 -63.78 -63.04 3231 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm) 0.00 0.00 0.00 40.08 21.89 1.81 0.74 -30.74 3231 0.00 0.00 0.00 -
lanscaped Precipitation Surplus (mm)) 58.78 36.49 4.22 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor| 0.55 055 0.55 055 0.55 055 0.55 055 0.55 055 0.55 055 -
Run-Off Coefficient] 0.45 045 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 -
Infiltration (mm) 3233 20,07 232 0.00 0.00 0.00 0.00 0.00 21.68 34.65 36.30 29.98 17733
Run-Off (mm)| 26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m?) = 2100.00 Monthly Volumes
Total AET (m’) 5.92 71.64 161.23 229.27 204.09 176.01 172.96 86.44 27.67 0.00 0.00 0.00 1135.24
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m?) 67.89 4214 4.88 0.00 0.00 0.00 0.00 0.00 4553 72.77 76.23 62.95 37238
Total Runoff (m’) 55.55 34.48 3.99 0.00 0.00 0.00 0.00 0.00 37.25 59.54 62.37 51.50 304.68
Precipitation (mm) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
- Proposed Paved Run-Off Coefficient] 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
= Area Evaporation (mm)| 9.24 10.59 12.15 10.37 1130 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
g Run-Off (mm)| 52.36 60.01 68.85 58.74 64.01 69.70 70.64 6112 7217 53.55 56.10 46.33 73355
_E Catchment Area (m?) = 2400.00 Monthly Volumes
g Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 2218 25.42 29.16 24.88 27.11 29.52 29.92 25.88 30.56 22.68 23.76 19.62 310.68
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m®) 125.66 144.02 165.24 140.96 153.61 167.28 169.52 146.68 173.20 128.52 134.64 111.18 1760.52
Precipitation (mm) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
Proposed Roof Run-Off Coefficient| 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
i=d Evaporation (mm)| 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm)| 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
Catchment Area (m?) = 2200.00 Monthly Volumes
Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 20.33 2330 26.73 22.80 24.85 27.06 27.42 2373 28.02 20.79 21.78 17.99 284.79
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 11519 132.02 151.47 129.22 140.81 15334 155.40 134.45 158.76 117.81 123.42 101.92 1613.81
Catchment 203 Total Monthly Volumes
Total AET (m’) 5.92 71.64 161.23 229.27 204.09 176.01 172.96 86.44 27.67 0.00 0.00 0.00 1135.24
Total Evaporation (m’) 42.50 48.71 55.89 47.68 51.96 56.58 57.34 49.61 58.58 43.47 4554 37.61 595.47
Total Infiltration (m?) 67.89 4214 4.88 0.00 0.00 0.00 0.00 0.00 4553 72.77 76.23 62.95 37238
Total Runoff (m®) 296.40 310.53 320.70 270.18 294.42 320.62 324.92 281.13 369.21 305.87 320.43 264.60 3679.01
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TABLE A-3
Post-development Water Balance
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
C: and ic C Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 2.82 34.11 76.78 119.23 138.62 121.27 82.36 41.16 13.18 0.00 0.00 0.00 62953
P - Total Precipitation (mm) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
P-PET (mm)| 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50 -
Soil Moisture Deficit (mm) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)|  125.00 125.00 125.00 74.87 11.55 0.00 0.74 31.48 103.20 125.00 125.00 125.00 -
Actual Potential Evapotranspiration (mm) 2.82 34.11 76.78 109.18 97.19 83.81 82.36 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm) 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50 -
Actual Soil Moisture Deficit (mm)| 0.00 0.00 0.00 -40.08 -61.97 -63.78 -63.04 -32.31 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm) 0.00 0.00 0.00 40.08 21.89 1.81 0.74 -30.74 3231 0.00 0.00 0.00 -
lanscaped Precipitation Surplus (mm)| 58.78 36.49 4.22 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor| 0.55 055 0.55 055 055 055 055 055 0.55 055 0.55 055 -
Run-Off Coefficient| 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 -
Infiltration (mm) 3233 20,07 232 0.00 0.00 0.00 0.00 0.00 21.68 34.65 36.30 29.98 17733
Run-Off (mm)| 26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m?) = 400.00 Monthly Volumes
Total AET (m!) 113 13.65 30.71 43.67 38.88 33.53 32.95 16.46 5.27 0.00 0.00 0.00 216.24
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (mi) 12.93 8.03 0.93 0.00 0.00 0.00 0.00 0.00 8.67 13.86 14.52 11.99 70.93
Total Runoff (m®) 1058 6.57 0.76 0.00 0.00 0.00 0.00 0.00 7.10 11.34 11.88 9.81 58.03
Precipitation (mm)| 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
- Freneeealpated Run-Off Coefficient 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
= Area Evaporation (mm)) 9.24 10.59 12.15 10.37 1130 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
g Run-Off (mm)| 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
_E Catchment Area (m?) = 0.00 Monthly Volumes
g Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (mi) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m!) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Precipitation (mm)) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor| 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
Proposed Roof Run-Off Coefficient| 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
Area Evaporation (mm) 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm) 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 200.00 Monthly Volumes
Total AET (m!) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 1.85 212 2.43 2.07 2.26 2.6 2.49 2.16 255 1.89 1.98 1.64 25.89
Total Infiltration (mi) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 10.47 12.00 13.77 1175 12.80 13.94 14.13 12.22 14.43 10.71 11.22 9.27 146.71
Catchment 204 Total Monthly Volumes
Total AET (m’) 113 13.65 30.71 43.67 38.88 3353 32,95 16.46 5.27 0.00 0.00 0.00 216.24
Total Evaporation (mi) 1.85 212 243 2,07 2.26 2.46 249 2.16 2.55 1.89 1.98 1.64 25.89
Total Infiltration (m?) 12.93 8.03 0.93 0.00 0.00 0.00 0.00 0.00 8.67 13.86 14.52 11.99 70.93
Total Runoff (m!) 21.05 18.57 14.53 11.75 12.80 13.94 14.13 12.22 21.53 22.05 23.10 19.08 204.74
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TABLE A-4

Post-development Water Balance With Mitigation
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
Catchments and Hydrologic Components Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 282 3411 76.78 119.23 138.62 12127 8236 4116 13.18 0.00 0.00 0.00 629.53
P-Total Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
P-PET (mm)) 5878 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50
Soil Moisture Deficit (mm)) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)| 125.00 125.00 125.00 74.87 11.55 0.00 0.74 3148 103.20 125.00 125.00 125.00
Actual Potential Evapotranspiration (mm)| 282 3411 76.78 109.18 97.19 83.81 8236 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm)| 5878 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50
Actual Soil Moisture Deficit (mm) 0.00 0.00 0.00 -40.08 -61.97 6378 -63.04 3231 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm)| 0.00 0.00 0.00 40.08 21.89 181 -0.74 -30.74 -32.31 0.00 0.00 0.00
lanscaped Precipitation Surplus (mm)|  58.78 36.49 422 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor 055 055 055 0.55 055 0.55 055 0.55 055 055 055 055
Run-Off Coefficient] 045 045 045 045 045 045 045 045 045 045 045 045
Infiltration (mm)| 3233 20.07 2.32 0.00 0.00 0.00 0.00 0.00 2168 34.65 36.30 29.98 177.33
Run-Off (mm)|  26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m’) = 800.00 Monthly Volumes
AET Volume (m*) 226 27.29 61.42 87.34 7775 67.05 65.89 32.93 10.54 0.00 0.00 0.00 432.47
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m’) 25.86 16.05 1.86 0.00 0.00 0.00 0.00 0.00 17.34 27.72 29.04 23.98 141.86
Total Runoff () 2116 13.14 1.52 0.00 0.00 0.00 0.00 0.00 14.19 22.68 2376 19.62 116.07
Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
Evaporation Factol 015 0.5 015 015 015 015 015 015 015 015 015 015
e R Run-Off Coefficient 085 0.85 085 0.85 085 0.85 085 0.85 0385 085 0385 0385 -
§ =] Evaporation (mm)| 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
é Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 70.64 6112 72.17 53.55 56.10 46.33 733.55
_§ Catchment Area (m’) = 900.00 Monthly Volumes
§ Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 832 953 10.94 933 10.17 11.07 11.22 9.71 11.46 851 891 7.36 116.51
Facility Infiltration (m®) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 47.12 54.01 61.97 52.86 57.60 62.73 63.57 55.00 64.95 48.20 50.49 41.69 660.20
Precipitation (mm)| 61.60 70.60 81.00 69.10 7530 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.5 0.15 015 0.15 015 0.15 015 0.15 0.15 0.15 0.15 -
Py Run-Off Coefficient 0.85 0.85 085 0.85 085 0.85 085 0.85 0385 0385 0385 0385
(e Evaporation (mm) 9.24 1059 12.15 1037 11.30 1230 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 7064 6112 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 300.00 Monthly Volumes
Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 2.77 318 365 311 339 3.69 374 324 382 2.84 297 2.45 38.84
Facility Infiltration (m®) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m*) 1571 18.00 20.66 17.62 19.20 20.91 2119 18.33 21.65 16.07 16.83 13.90 220.07
Catchment 201 Total Monthly Volumes
Total AET (m®) 226 27.29 61.42 87.34 7775 67.05 65.89 32.93 10.54 0.00 0.00 0.00 432.47
Total Evaporation (m’) 11.09 12.71 14.58 1244 13.55 14.76 14.96 1294 15.28 1134 11.88 9.81 155.34
Total Infiltration (m’) 25.86 16.05 186 0.00 0.00 0.00 0.00 0.00 17.34 27.72 29.04 23.98 141.86
Total Runoff (m’) 83.99 85.15 84.14 70.48 76.81 83.64 84.76 7334 100.79 86.94 91.08 75.21 996.33
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TABLE A-4

Post-development Water Balance With Mitigation
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
Catchments and Hydrologic Components Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 282 3411 76.78 119.23 138.62 12127 8236 4116 13.18 0.00 0.00 0.00 629.53
P-Total Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
P-PET (mm)) 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50
Soil Moisture Deficit (mm)) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)| 125.00 125.00 125.00 74.87 11.55 0.00 0.74 3148 103.20 125.00 125.00 125.00
Actual Potential Evapotranspiration (mm)| 282 3411 76.78 109.18 97.19 83.81 8236 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm)| 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50
Actual Soil Moisture Deficit (mm) 0.00 0.00 0.00 -40.08 -61.97 63.78 -63.04 3231 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm)| 0.00 0.00 0.00 40.08 21.89 181 0.74 -30.74 -32.31 0.00 0.00 0.00
lanscaped Precipitation Surplus (mm)| 5878 36.49 422 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor 055 055 055 0.55 055 0.55 055 0.55 055 0.55 055 055
Run-Off Coefficient 045 045 045 045 045 045 045 045 045 045 045 045
Infiltration (mm)| 3233 20.07 2.32 0.00 0.00 0.00 0.00 0.00 2168 34.65 36.30 29.98 177.33
Run-Off (mm)|  26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m’) = 1400.00 Monthly Volumes
Total AET (m®) 395 47.76 107.49 152.85 136.06 11734 11531 57.62 18.45 0.00 0.00 0.00 756.83
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m’) 45.26 28.09 325 0.00 0.00 0.00 0.00 0.00 3035 4851 50.82 41.97 248.26
Total Runoff (m*) 37.03 22.99 2.66 0.00 0.00 0.00 0.00 0.00 24.83 39.69 41.58 34.34 203.12
Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
Evaporation Factol 015 0.5 015 015 015 015 015 015 015 015 015 015
Proposed Paved Run-Off Coefficient] 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
g (ea Evaporation (mm)| 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
E Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 70.64 6112 72.17 53.55 56.10 46.33 733.55
_E Catchment Area (m?) = 400.00 Monthly Volumes
§ Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 3.70 424 486 415 452 492 499 431 5.09 3.78 396 327 51.78
Total Infiltration (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 2094 24.00 2754 23.49 25.60 27.88 28.25 24.45 28.87 2142 2244 1853 293.42
Precipitation (mm)| 61.60 70.60 81.00 69.10 7530 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 015 0.5 0.15 015 0.15 015 0.15 015 0.15 015 0.15 0.15 -
Py Run-Off Coefficient 0.85 0.85 085 0.85 085 0.85 085 0.85 085 0.85 0385 0385
(e Evaporation (mm) 9.24 1059 12.15 1037 11.30 1230 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 7064 6112 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 600.00 Monthly Volumes
Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 554 6.35 7.29 6.22 678 7.38 7.48 6.47 7.64 5.67 594 491 77.67
Total Infiltration (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff () 3142 36.01 4131 35.24 38.40 41.82 42.38 36.67 4330 3213 33.66 27.80 440.13
Catchment 202 Total Monthly Volumes
Total AET (m®) 395 47.76 107.49 152.85 136.06 11734 11531 57.62 18.45 0.00 0.00 0.00 756.83
Total Evaporation (m’) 924 1059 12.15 1037 11.30 1230 12.47 1079 12.74 9.45 990 818 129.45
Total Infiltration (m’) 45.26 28.09 325 0.00 0.00 0.00 0.00 0.00 3035 4851 50.82 41.97 248.26
Total Runoff (m’) 89.39 83.00 7151 58.74 64.01 69.70 70.64 6112 97.00 93.24 97.68 80.66 936.67
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TABLE A-4

Post-development Water Balance With Mitigation
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
Catchments and Hydrologic Components Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 282 3411 76.78 119.23 138.62 12127 8236 4116 13.18 0.00 0.00 0.00 629.53
P-Total Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
P-PET (mm)) 5878 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50
Soil Moisture Deficit (mm)) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)| 125.00 125.00 125.00 74.87 11.55 0.00 0.74 3148 103.20 125.00 125.00 125.00
Actual Potential Evapotranspiration (mm)| 282 3411 76.78 109.18 97.19 83.81 8236 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm)| 5878 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50
Actual Soil Moisture Deficit (mm) 0.00 0.00 0.00 -40.08 -61.97 63.78 -63.04 3231 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm) 0.00 0.00 0.00 40.08 21.89 181 0.74 -30.74 -32.31 0.00 0.00 0.00
lanscaped Precipitation Surplus (mm)|  58.78 3649 422 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor 055 055 055 0.55 055 0.55 055 0.55 055 055 055 055
Run-Off Coefficient] 045 045 045 045 045 045 045 045 045 045 045 045
Infiltration (mm)| 3233 20.07 2.32 0.00 0.00 0.00 0.00 0.00 2168 34.65 36.30 29.98 177.33
Run-Off (mm)|  26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m’) = 2100.00 Monthly Volumes
Total AET (m®) 592 7164 16123 22927 204.09 176.01 172.96 86.44 27.67 0.00 0.00 0.00 1135.24
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m’) 67.89 42.14 488 0.00 0.00 0.00 0.00 0.00 4553 72.77 76.23 62.95 372.38
Total Runoff (m*) 55.55 34.48 3.99 0.00 0.00 0.00 0.00 0.00 37.25 59.54 6237 51.50 304.68
Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
Evaporation Factol 015 0.5 015 015 015 015 015 015 015 015 015 015
e R Run-Off Coefficient 085 0.85 085 0.85 085 0.85 085 0.85 0385 085 0385 0385 -
(ea Evaporation (mm)| 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 70.64 6112 72.17 53.55 56.10 46.33 733.55
Catchment Area (m?) = 2140.00 Monthly Volumes
Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 19.77 22.66 26.00 2218 2417 26.32 26.68 23.08 27.25 20.22 21.19 17.49 277.02
§ Total Infiltration (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
:E‘ Total Runoff (m’) 112.05 128.42 147.34 125.69 136.97 149.16 151.16 130.79 154.43 114.60 120.05 99.14 1569.80
_E Precipitation (mm)| 61.60 70.60 81.00 69.10 7530 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
g Evaporation Factor 015 0.5 0.15 015 0.15 015 0.15 015 0.15 0.15 0.15 0.15 -
Proposed Run-Off Coefficient] 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Pervious Paved
e Evaporation (mm) 9.24 1059 12.15 1037 11.30 1230 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 7064 6112 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 260.00 Infiltration Efficiency  94.00% Monthly Volumes
Total AET (m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 2.40 2.75 316 2.69 294 3.20 324 2.80 331 2.46 257 213 33.66
Total Infiltration (m’) 12.80 14.67 16.83 14.35 15.64 17.03 17.26 14.94 17.64 13.09 1371 1132 179.28
Total Runoff () 0.82 0.94 1.07 0.92 1.00 1.09 1.10 0.95 113 0.84 0.88 0.72 11.44
Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
Evaporation Factol 015 0.5 015 015 015 015 015 015 015 015 015 015
Proposed Roof Run-Off Coefficient 085 0.85 085 0.85 085 0.85 085 0.85 0385 085 0385 0385 -
(ea Evaporation (mm)| 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 70.64 6112 72.17 53.55 56.10 46.33 733.55
Catchment Area (m?) = 2200.00 Monthly Volumes
Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 2033 2330 2673 22.80 24.85 27.06 27.42 23.73 28.02 20.79 2178 17.99 284.79
Total Infiltration (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 115.19 132.02 151.47 129.22 14081 15334 155.40 13445 158.76 117.81 123.42 101.92 1613.81
Catchment 203 Total Monthly Volumes
Total AET (m) 592 7164 16123 22927 204.09 176.01 172.96 86.44 27.67 0.00 0.00 0.00 1135.24
Total Evaporation (m’) 42.50 48.71 55.89 47.68 51.96 56.58 5734 29.61 58.58 43.47 4554 37.61 595.47
Total Infiltration (m’) 80.69 56.81 21.70 14.35 15.64 17.03 17.26 14.94 63.17 85.85 89.94 74.27 551.66
Total Runoff (m’) 28361 295.86 303.87 255.83 27878 30359 307.66 266.19 35157 20278 306.72 253.28 3499.73
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TABLE A-4

Post-development Water Balance With Mitigation
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
Catchments and Hydrologic Components Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 282 3411 76.78 119.23 138.62 12127 8236 4116 13.18 0.00 0.00 0.00 629.53
P-Total Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
P-PET (mm)) 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50
Soil Moisture Deficit (mm)) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)| 125.00 125.00 125.00 74.87 11.55 0.00 0.74 3148 103.20 125.00 125.00 125.00
Actual Potential Evapotranspiration (mm)| 282 3411 76.78 109.18 97.19 83.81 8236 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm)| 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50
Actual Soil Moisture Deficit (mm) 0.00 0.00 0.00 -40.08 -61.97 63.78 -63.04 3231 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm)| 0.00 0.00 0.00 40.08 21.89 181 0.74 -30.74 -32.31 0.00 0.00 0.00
lanscaped Precipitation Surplus (mm)| 5878 36.49 422 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor 055 055 055 0.55 055 0.55 055 0.55 055 0.55 055 055
Run-Off Coefficient 045 045 045 045 045 045 045 045 045 045 045 045
Infiltration (mm)| 3233 20.07 2.32 0.00 0.00 0.00 0.00 0.00 2168 34.65 36.30 29.98 177.33
Run-Off (mm)|  26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m’) = 400.00 Monthly Volumes
Total AET (m®) 113 13.65 3071 43.67 38.88 33.53 32.95 16.46 527 0.00 0.00 0.00 216.24
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m’) 12.93 8.03 093 0.00 0.00 0.00 0.00 0.00 8.67 13.86 14.52 11.99 70.93
Total Runoff (m*) 10.58 6.57 0.76 0.00 0.00 0.00 0.00 0.00 7.10 1134 11.88 9.81 58.03
Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
Evaporation Factol 015 0.5 015 015 015 015 015 015 015 015 015 015
Proposed Paved Run-Off Coefficient] 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
§ (ea Evaporation (mm)| 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
E Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 70.64 6112 72.17 53.55 56.10 46.33 733.55
_E Catchment Area (m?) = 0.00 Monthly Volumes
§ Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Precipitation (mm)| 61.60 70.60 81.00 69.10 7530 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 015 0.5 0.15 015 0.15 015 0.15 015 0.15 015 0.15 0.15 -
Py Run-Off Coefficient 0.85 0.85 085 0.85 085 0.85 085 0.85 085 0.85 0385 0385
(e Evaporation (mm) 9.24 1059 12.15 1037 11.30 1230 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 7064 6112 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 200.00 Monthly Volumes
Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 1.85 212 243 2.07 226 2.46 249 216 255 189 198 164 25.89
Total Infiltration (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff () 10.47 12.00 13.77 11.75 12.80 13.94 14.13 12.22 14.43 1071 11.22 9.27 146.71
Catchment 204 Total Monthly Volumes
Total AET (m®) 113 13.65 3071 43.67 38.88 33.53 3295 16.46 527 0.00 0.00 0.00 216.24
Total Evaporation (m’) 1.85 212 243 2.07 226 2.46 249 216 2.55 189 1.98 164 25.89
Total Infiltration (m’) 12.93 8.03 093 0.00 0.00 0.00 0.00 0.00 867 13.86 14.52 1199 70.93
Total Runoff (m’) 21.05 18.57 14.53 11.75 12.80 13.94 14.13 12.22 2153 22.05 23.10 19.08 204.74
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TABLE A-5
Site Water Balance Summary
Water Balance - 3171 Lakeshore Rd. W., Oakuville, Ontario

Total Site Month Total
March April May June July August September October November | December January February
Pre-Development

Total AET (m?) 23 276 622 884 787 679 667 333 107 0 0 0 4379

Total ET (m’) 33 38 44 37 41 44 45 39 46 34 36 29 466

Total Infiltration (m?) 262 163 19 0 0 0 0 0 176 281 294 243 1436
Total Runoff (m?) 403 349 263 21 230 251 254 220 403 422 443 365 3816

Post-Development without Mitigation

Total AET (m?) 13 160 361 513 457 394 387 193 62 0 0 0 2541
Total ET (m’) 65 74 85 73 79 86 87 75 89 66 69 57 906

Total Infiltration (m?) 152 94 1 0 0 0 0 0 102 163 171 141 833
Total Runoff (m?) 491 497 491 411 448 488 494 428 589 508 532 440 5817

Post-Devel it with

Total AET (m?) 13 160 361 513 457 394 387 193 62 0 0 0 2541

Total ET (m’) 65 74 85 73 79 86 87 75 89 66 69 57 906

Total Infiltration (m’) 165 109 28 14 16 17 17 15 120 176 184 152 1013
Total Runoff (m?) 478 483 474 397 432 471 477 413 571 495 519 428 5637

Post-Development Deficit with Mitigation (-ve value implies a net gain)

Total AET (m?) 10 116 261 371 330 285 280 140 45 0 0 0 1838

Total ET (m’) -31 -36 -41 -35 -38 -42 -42 -37 -43 -32 -34 -28 -440

Total Infiltration (m?) 97 54 -9 -14 -16 -17 -17 -15 56 105 110 91 424
Total Runoff (m?) -75 -134 -211 -185 -202 -220 -223 -193 -167 -73 -76 -63 -1822
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3171 Lakeshore Road West

éno
o

& consulting EXISTING WEIGHTED RUNOFF COEFFICIENT Project Number: 1930
us group itd Date: January 2023
Designer Initials: N.D.M.
Catchment 101 Outlets to: Victoria Street (West)
Runoff Weighted Runoff
Coefficient Area (ha) Coefficient
Asphalt 0.90 0.04 0.19
Rooftops 0.90 0.01 0.04
Pervious Area 0.25 0.15 0.19
TOTAL 0.20 0.41
Catchment 102 Outlets to: Lakeshore Road West
Runoff Weighted Runoff
Coefficient Area (ha) Coefficient
Asphalt 0.90 0.27 0.25
Rooftops 0.90 0.04 0.04
Pervious Area 0.25 0.66 0.17
TOTAL 0.97 0.46
Overall Total
Runoff Weighted Runoff
Catchment Coefficient Area Coefficient
101 0.41 0.20 0.07
102 0.46 0.97 0.38
TOTAL 1.17 0.45

P:\1930 3171 Lakeshore Road West, Oakville\Design\SWM\Detailed Design\Design Calculations\1930D - Commercial SWM Design (MRM &
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ALLOWABLE RELEASE RATE

3171 Lakeshore Road West
Project Number: 1930

Date: January 2023
Designer Initials: N.D.M.

5 Year storm

IDF Parameters*

a= 1170
t=10
b=5.8
c=0.843

min

Allowable Release Rate Calculation

Outlet Area time Intensity Flow
ID t i=al(t+b) c Q=CiA/360
ha min mm/hr l/s
Lakeshore Road West 0.969 10.00 114.21 140.6
Victoria Street (West) 0.204 10.00 114.21 26.8
*a,b,c's per Town of Oakville
100 Year storm
a= 2150
IDF Parameters* t=10 min
b=57
c=0.861
Allowable Release Rate Calculation
Outlet Area time Intensity Flow
ID t i=a/(t+b) c Q=CiA/360
ha min mm/hr l/s
Lakeshore Road West 0.969 10.00 200.80 247.2
Victoria Street (West) 0.204 10.00 200.80 47.0

*a,b,c's per Town of Oakville

P:\1930 3171 Lakeshore Road West, Oakville\Design\SWM\Detailed Design\Design Calculations\1930D - Commercial SWM Design (MRM &
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mes— 3171 Lakeshore Road West
@ &8 @ consulting PROPOSED WEIGHTED Project Number: 1930
el &F uF group itd

Date: January 2023
Designer Initials: N.D.M.

RUNOFF COEFFICIENT

Catchment 201 Outlets to: Victoria Street (West)
Runoff Weighted Runoff Weighted Runoff
Coefficient  Area (ha) Coefficient Coefficient (100 Year)
Ground Level Impervious 0.90 0.09 0.41 0.45
Rooftops 0.90 0.03 0.14 0.15
Grass 0.25 0.08 0.10 0.13
TOTAL 0.20 0.64 0.73
Catchment 202 Outlets to: Lakeshore Road West
Runoff Weighted Runoff  \yeighted Runoff
Coefficient  Area (ha) Coefficient  coefficient (100 Year)
Ground Level Impervious 0.90 0.04 0.15 0.17
Rooftops 0.90 0.06 0.23 0.25
Grass 0.25 0.14 0.15 0.18
TOTAL 0.24 0.52 0.60
Catchment 203 Outlets to: Lakeshore Road West
Runoff Weighted Runoff  \yeighted Runoff
Coefficient  Area (ha) Coefficient  coefficient (100 Year)
Ground Level Impervious 0.90 0.21 0.27 0.30
Rooftops 0.90 0.27 0.35 0.39
Grass 0.25 0.22 0.08 0.10
TOTAL 0.70 0.70 0.78
Catchment 204 Outlets to: Victoria Street (East)
Runoff Weighted Runoff  \yeighted Runoff
Coefficient  Area (ha) Coefficient  coefficient (100 Year)
Ground Level Impervious 0.90 0.00 0.00 0.00
Rooftops 0.90 0.003 0.09 0.10
Grass 0.25 0.027 0.23 0.28
TOTAL 0.03 0.32 0.38

P:\1930 3171 Lakeshore Road West, Oakville\Design\SWM\Detailed Design\Design Calculations\1930D - Commercial SWM Design (MRM &
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3171 Lakeshore Road West
consulting PROPOSED WEIGHTED Project Number: 1930

aroup i RUNOFF COEFFICIENT Date: January 2023
Designer Initials: N.D.M.

[

o
(-1 []
(X

Victoria Street (East) Total

Runoff Weighted Runoff
Catchment Coefficient Area Coefficient
204 0.32 0.03 0.32
TOTAL 0.03 0.32
Lakeshore Road West Total
Runoff Weighted Runoff
Catchment Coefficient Area Coefficient
202 0.52 0.24 0.13
203 0.70 0.70 0.52
TOTAL 0.94 0.65
Victoria Street (West) Total
Runoff Weighted Runoff
Catchment Coefficient Area Coefficient
201 0.64 0.20 0.64
TOTAL 0.20 0.64
Overall Total
Runoff Weighted Runoff
Catchment Coefficient Area Coefficient
201 0.64 0.20 0.64
202 0.52 0.24 0.63
203 0.70 0.70 2.44
204 0.32 0.03 0.05
TOTAL 1.17 3.75
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3171 Lakeshore Road West

SUMMARY Project Number: 1930
Date: April 2023

Designer Initials: N.D.M.

100 Year
Runoff 1 Stor?ge Storage Orifice Size (mm) | Orifice Release Uncontrolled Major (Overland) " "

Catchment ID Coef. Area (ha) Release Rate (L/s) R?:“;;rfd Available (m?) 2 Rate (L/s) | Release Rate (Lis) Flow (Ls) Location of Orifice Invert VERTICAL/TUBE Control
201 0.73 0.20 40.2 274 274 85 24.8 15.3 MH12 82.420 VERTICAL
202 0.60 0.24 80.2 0.0 0.0 uncontrolled - 80.2 - 100.000 -
203 0.78 0.70 128.1 125.2 126.7 200 128.1 MHTEE1 End Cap [ 82.500 TUBE
204 0.38 0.03 6.4 0.0 0.0 uncontrolled - 6.4 - 100.000 -
Total | | 1.17 | 254.9 | 1526 | 1540 | - | - | | | - | - | -
Lakeshore Road West Minor System Allowable Release 1406 U

Rate (Existing 5 Year) . s
Lakeshore Road West Minor System Proposed Release 128.1 Us
Rate (100 Year)) .
Lakeshore Road West and Victoria Street (East) 100 year
247.2 L/s
Allowable Release Rate
Lakeshore Road West and Victoria Street (East) Proposed
214.7 L/s
Release Rate
Victoria Street (West) Minor System Allowable Release 268 U
Rate (Existing 5 Year) . s
Victoria Street (West) Minor System Proposed Release 248 Us
Rate (100 Year)) .
Victoria Street (West) 100 year Allowable Release Rate 47.0 Lis
Victoria Street (West) Proposed Release Rate 40.2 Lis

Notes:

" Per Modified Rational Calculations (attached)

2 See attached for orifice details

5 Year
Storage . = .
Runoff 0 Storage | Orifice Size (mm) |Orifice Release|  Uncontrolled

Cechnsrt cssn Area (ha) e EE D) R?::;;rf d Available (m’) 2 Rate (L/s) | Release Rate (L/s)
201 0.64 0.20 14.4 20 274 85 14.4 0
202 0.52 0.24 39.7 0 0 uncontrolled - 39.7
203 0.70 0.70 84.6 46.9 126.7 200 84.6 0
204 0.32 0.03 3.0 0 0 uncontrolled - 3.0
Total | | 1.17 | 141.7 | 665 | 1540 | | |

Lakeshore Road West and Victoria Street (East) 5 year
140.6 L/s

Allowable Release Rate

Lakeshore Road West and Victoria Street (East) Proposed
127.3 L/s

Release Rate
Victoria Street (West) 5 year Allowable Release Rate 26.8 L/s
Victoria Street (West) Proposed Release Rate 14.4 L/s

Notes:
" Per Modified Rational Calculations (attached)
2 See attached for orifice details
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MODIFIED RATIONAL METHOD

3171 Lakeshore Road West
Project Number: 1930

Date: April 2023

Designer Initials: N.D.M.

Area ID: 201
Area = 0.200 ha
"c"= 0.73
AC= 0.1450
Tc= 10.0 min
Time Increment = 5.0 min
Release Rate = 40.16 I/s Town of Oakville 100 Year
Max.Storage = 27.4 m® a= 2150
b= 57
c= 0.861
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min) (mm/hr) (1) (m°) (m°) (m*)
10.0 200.8 80.94 48.6 241 24.5
15.0 158.3 63.80 57.4 30.1 27.3
20.0 1314 52.95 63.5 36.1 27.4
25.0 112.7 45.44 68.2 42.2 26.0
30.0 99.0 39.90 71.8 48.2 23.6
35.0 88.4 35.64 74.9 54.2 20.6
40.0 80.0 32.26 774 60.2 17.2
45.0 73.2 29.50 79.7 66.3 13.4
50.0 67.5 27.21 81.6 72.3 9.3
55.0 62.7 25.27 83.4 78.3 5.1
60.0 58.5 23.60 85.0 84.3 0.6
65.0 55.0 22.16 86.4 90.4 -4.0
70.0 51.8 20.89 87.7 96.4 -8.6
75.0 49.0 19.77 89.0 102.4 -13.4
80.0 46.6 18.77 90.1 108.4 -18.3
85.0 44.4 17.88 91.2 114.5 -23.3
90.0 42.4 17.07 92.2 120.5 -28.3
95.0 40.5 16.34 93.1 126.5 -33.4
100.0 38.9 15.67 94.0 132.5 -38.5
105.0 37.4 15.06 94.9 138.6 -43.7
110.0 36.0 14.50 95.7 144.6 -48.9
115.0 34.7 13.98 96.5 150.6 -54.1
120.0 33.5 13.50 97.2 156.6 -59.4
125.0 32.4 13.05 97.9 162.7 -64.7

<<<<

Area ID: 201

<<<<

Area = 0.200 ha
"c"= 0.64
AC= 0.1280
Tc= 10.0 min
Time Increment = 5.0 min
Release Rate = 14.43 /s of Oakville 5 Year
Max.Storage = 19.6 m® a= 1170
b= 58
c= 0843
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min) (mm/hr) (is) (m°) (m°) (m*)
10.0 114.2 40.64 24.4 8.7 15.7
15.0 90.6 32.23 29.0 10.8 18.2
20.0 75.5 26.88 32.3 13.0 19.3
25.0 65.1 23.15 34.7 15.2 19.6
30.0 57.3 20.39 36.7 17.3 19.4
35.0 51.3 18.27 38.4 19.5 18.9
40.0 46.6 16.57 39.8 21.6 18.1
45.0 42.7 15.18 41.0 23.8 17.2
50.0 39.4 14.03 421 26.0 16.1
55.0 36.7 13.05 43.1 28.1 14.9
60.0 34.3 12.21 44.0 30.3 13.6
65.0 32.3 11.48 44.8 32.5 12.3
70.0 30.5 10.84 45.5 34.6 10.9
75.0 28.9 10.27 46.2 36.8 9.4
80.0 27.4 9.76 46.9 39.0 7.9
85.0 26.2 9.31 47.5 41.1 6.3
90.0 25.0 8.90 48.0 43.3 4.7
95.0 23.9 8.52 48.6 45.5 3.1
100.0 23.0 8.18 49.1 47.6 1.5
105.0 22.1 7.87 49.6 49.8 -0.2
110.0 21.3 7.58 50.0 52.0 -1.9
115.0 20.6 7.32 50.5 54.1 -3.6
120.0 19.9 7.07 50.9 56.3 -5.4
125.0 19.2 6.84 51.3 58.4 7.1
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e 3171 Lakeshore Road West
Q i @ consutting ON-SITE DETENTION Project Number: 1930
& &5 &5 oroup itd AND ORIFICE DETAILS Date: Apr 2023

Designer Initials: N.D.M.

Area ID 201
Orifice Equation: Q= CdA(29h)1'2
Type of Control: VERTICAL
Orifice Diameter: 85|mm Location: MH12
Area: 0.006|m?
g= 9.81 m/sec2
Cy= 0.62
Pipe Storage
Diameter Area Length | Volume
(mm) (m?) (m) (m’)
900 0.636 43.0 27.4
Total Volume 27.4
Stage Head Storage Discharge
(m) (m) (m’) (m’/s)
Invert E.L. 82.42 0.00 0.0 0.00
5 Year WL 83.32 0.86 19.6 0.014
100 Year WL g5 59 2.54 27.4 0.025
(Surface spill elevation)

P:\1930 3171 Lakeshore Road West, Oakville\Design\SWM\Detailed Design\Design Calculations\1930D - Commercial SWM Design (MRM &
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O—= 3171 Lakeshore Road West

O
c consuliing MODIFIED RATIONAL METHOD Project Number: 1930
group lid Date: January 2023

Designer Initials: N.D.M.

Area ID: 203 Area ID: 203
Area = 0.700 ha Area = 0.700 ha
"c"= 0.78 "c"= 0.70
AC= 0.5488 AC= 0.4870
Tec= 10.0 min Tec= 10.0 min
Time Increment = 5.0 min Time Increment = 5.0 min
Release Rate = 128.09 L/s of Oakville 100 Year Release Rate = 84.62 L/s of Oakville 5 Year
Max.Storage = 125.2 m® a= 2150 Max.Storage = 46.9 m® a= 1170
b= 5.7 b= 5.8
c=  0.861 c= 0843
Time Rainfall Storm Runoff Released Storage Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume Intensity Runoff Volume Volume Volume
(min) (mm/hr) (Ils) (m?) (m?) (m?) (min) (mm/hr) (ls) (m?) (m?) (m?)
10.0 200.8 306.33 183.8 76.9 106.9 10.0 114.2 154.63 92.8 50.8 42.0
15.0 158.3 241.44 217.3 96.1 121.2 15.0 90.6 122.64 110.4 63.5 46.9 <<<<
20.0 131.4 200.40 240.5 115.3 125.2 <<<< 20.0 755 102.27 122.7 76.2 46.6
25.0 112.7 171.96 257.9 134.5 123.5 25.0 65.1 88.09 132.1 88.9 433
30.0 99.0 151.01 271.8 153.7 118.1 30.0 57.3 77.60 139.7 101.5 38.1
35.0 88.4 134.90 283.3 172.9 110.4 35.0 51.3 69.50 145.9 114.2 31.7
40.0 80.0 122.09 293.0 192.1 100.9 40.0 46.6 63.04 151.3 126.9 244
45.0 732 111.65 3014 211.3 90.1 45.0 427 57.77 156.0 139.6 16.4
50.0 67.5 102.96 308.9 230.6 783 50.0 394 53.38 160.1 152.3 7.8
55.0 62.7 95.62 315.5 249.8 65.8 55.0 36.7 49.65 163.8 165.0 -1.2
60.0 58.5 89.32 3215 269.0 52.6 60.0 343 46.45 167.2 177.7 -10.5
65.0 55.0 83.85 327.0 288.2 38.8 65.0 323 43.67 170.3 190.4 -20.1
70.0 51.8 79.06 332.1 3074 246 70.0 305 41.23 173.2 203.1 -29.9
75.0 49.0 74.82 336.7 326.6 10.1 75.0 28.9 39.07 175.8 215.8 -40.0
80.0 46.6 71.05 341.0 345.8 -4.8 80.0 274 37.14 178.3 228.5 -50.2
85.0 444 67.66 345.1 365.0 -20.0 85.0 26.2 35.41 180.6 2412 -60.6
90.0 424 64.61 348.9 384.3 -35.4 90.0 25.0 33.84 182.8 253.9 711
95.0 40.5 61.84 352.5 403.5 -51.0 95.0 23.9 32.42 184.8 266.6 -81.8
100.0 38.9 59.31 355.9 422.7 -66.8 100.0 23.0 31.13 186.8 279.3 -92.5
105.0 374 57.00 359.1 441.9 -82.8 105.0 22.1 29.94 188.6 292.0 -103.3
110.0 36.0 54.87 362.1 461.1 -99.0 110.0 213 28.84 190.4 304.6 -114.3
115.0 34.7 52.91 365.1 480.3 -115.3 115.0 20.6 27.83 192.1 317.3 -125.3
120.0 335 51.09 367.8 499.5 -131.7 120.0 19.9 26.90 193.7 330.0 -136.4
125.0 324 49.40 370.5 518.7 -148.2 125.0 19.2 26.03 195.2 342.7 -147.5
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. 90— 3171 Lakeshore Road West
se consulting ON-SITE DETENTION Project Number: 1930

group lid AND ORIFICE DETAILS [Date: January 2023
Designer Initials: N.D.M.

Area ID 203

Orifice Equation: Q= C.A(2gh)"?

Type of Control: TUBE
200{mm Location:] MHTEE1 End Cap
Area: 0.031|m?
g= 9.81 m/sec2
Cy= 0.82
Pipe Storage
Diameter Area Length | Volume
(mm) (m?) (m) (m’)
1200 1.131 112.0 126.7
Total Volume 126.7
Stage Head Storage Discharge
(m) (m) (m°) (m’/s)
Invert E.L. 82.50 0.00 0.0 0.00
5 Year WL 83.15 0.55 46.9 0.085
100 Year WL 83.86 1.26 125.2 0.128

P:\1930 3171 Lakeshore Road West, Oakville\Design\SWM\Detailed Design\Design Calculations\1930D - Commercial SWM Design (MRM &
WB)-Version1 - Superpipe Design.xIsm
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Storage Summary

3171 Lakeshore Road W
Project Number: 1930
Date: April 2023
Designer Initials: C.M.D.

Lane B Superpipe 1 Parameters

Length = 26.8 m
Slope = 0.4 %
Diameter = 1200 mm
Area of Pipe = 1.1310 m?
D/S Superpipe Invert = 82.50 m
Elevation Increment = 0.02 m
Total Storage Provided = 30.31 m®
U/S Superpipe Invert = 82.61 m
U/S Superpipe Obvert = 83.81 m
D/S Superpipe Obvert = 83.70 m

Stage/Storage Table:

Volume
Pipe 1
Stage (m) (m3)
82.50 0.00
82.52 0.01
82.54 0.05
82.56 0.14
82.58 0.27
82.60 0.46
82.62 0.72
82.64 1.02
82.66 1.37
82.68 1.74
82.70 2.15
82.72 2.57
82.74 3.03
82.76 3.50
82.78 3.99
82.80 4.50
82.82 5.03
82.84 5.57
82.86 6.12
82.88 6.69
82.90 7.26
82.92 7.85
82.94 8.45
82.96 9.05
82.98 9.66
83.00 10.28
83.02 10.90
83.04 11.53
83.06 12.16
83.08 12.80
83.10 13.44
83.12 14.08
83.14 14.72
83.16 15.36
83.18 16.00
83.20 16.64
83.22 17.28
83.24 17.92
83.26 18.55
83.28 19.18
83.30 19.81
83.32 20.43
83.34 21.04
83.36 21.65
83.38 22.25
83.40 22.84
83.42 23.42
83.44 23.99
83.46 24.54
83.48 25.09
83.50 25.62
83.52 26.14
83.54 26.63
83.56 27.11
83.58 27.57
83.60 28.01
83.62 28.43
83.64 28.81
83.66 29.17
83.68 29.49
83.70 29.76
83.72 29.98
83.74 30.13
83.76 30.23
83.78 30.29
83.80 30.31
83.82 30.31
83.84 30.31
83.86 30.31
83.88 30.31
83.90 30.31
83.92 30.31
83.94 30.31
83.96 30.31
83.98 30.31
84.00 30.31
84.02 30.31
84.04 30.31
84.06 30.31

Lane B Superpipe 2 Parameters

Length = 529 m
Slope = 0.4 %
Diameter = 1200 mm
Area of Pipe = 1.1310 m?
D/S Superpipe Invert = 82.64 m
Elevation Increment = 0.02 m
Total Storage Provided = 59.83 m*
U/S Superpipe Invert = 82.85 m
U/S Superpipe Obvert = 84.05 m
D/S Superpipe Obvert = 83.84 m

Stage/Storage Table:

Volume
Pipe 2
Stage (m) (m3)
82.50 0.00
82.52 0.00
82.54 0.00
82.56 0.00
82.58 0.00
82.60 0.00
82.62 0.00
82.64 0.00
82.66 0.01
82.68 0.05
82.70 0.14
82.72 0.27
82.74 0.47
82.76 0.73
82.78 1.06
82.80 147
82.82 1.96
82.84 2.53
82.86 3.20
82.88 3.93
82.90 4.73
82.92 5.58
82.94 6.47
82.96 741
82.98 8.39
83.00 9.39
83.02 10.43
83.04 11.50
83.06 12.60
83.08 13.71
83.10 14.85
83.12 16.01
83.14 17.19
83.16 18.38
83.18 19.58
83.20 20.80
83.22 22.03
83.24 23.27
83.26 24.52
83.28 25.77
83.30 27.03
83.32 28.29
83.34 29.55
83.36 30.81
83.38 32.07
83.40 33.33
83.42 34.59
83.44 35.84
83.46 37.08
83.48 38.31
83.50 39.54
83.52 40.75
83.54 41.95
83.56 43.14
83.58 44.31
83.60 45.46
83.62 46.59
83.64 47.70
83.66 48.78
83.68 49.83
83.70 50.86
83.72 51.86
83.74 52.82
83.76 53.74
83.78 54.61
83.80 55.44
83.82 56.21
83.84 56.92
83.86 57.55
83.88 58.09
83.90 58.54
83.92 58.92
83.94 59.22
83.96 59.45
83.98 59.62
84.00 59.73
84.02 59.80
84.04 59.82
84.06 59.83

Lane A Superpipe Parameters

Length = 323 m
Slope = 0.4 %
Diameter = 1200 mm
Area of Pipe = 1.131 m?
D/S Superpipe Invert = 82.70 m
Elevation Increment = 0.02 m
Total Storage Provided = 36.53 m*
U/S Superpipe Invert = 82.83 m
U/S Superpipe Obvert = 84.03 m
D/S Superpipe Obvert = 83.90 m
Stage/Storage Table:
Volume
Pipe 3
Stage (m) (m3)
82.50 0.00
82.52 0.00
82.54 0.00
82.56 0.00
82.58 0.00
82.60 0.00
82.62 0.00
82.64 0.00
82.66 0.00
82.68 0.00
82.70 0.00
82.72 0.01
82.74 0.05
82.76 0.14
82.78 0.27
82.80 0.47
82.82 0.73
82.84 1.05
82.86 1.44
82.88 1.86
82.90 2.33
82.92 2.83
82.94 3.36
82.96 3.92
82.98 4.50
83.00 5.10
83.02 5.72
83.04 6.36
83.06 7.02
83.08 7.69
83.10 8.38
83.12 9.08
83.14 9.79
83.16 10.51
83.18 11.24
83.20 11.98
83.22 12.73
83.24 13.48
83.26 14.24
83.28 15.00
83.30 15.77
83.32 16.54
83.34 17.31
83.36 18.09
83.38 18.86
83.40 19.63
83.42 20.40
83.44 21.17
83.46 21.94
83.48 22.70
83.50 23.46
83.52 24.21
83.54 24.95
83.56 25.69
83.58 26.41
83.60 27.13
83.62 27.83
83.64 28.53
83.66 29.21
83.68 29.87
83.70 30.52
83.72 31.15
83.74 31.76
83.76 32.35
83.78 32.92
83.80 33.46
83.82 33.97
83.84 34.46
83.86 34.90
83.88 35.31
83.90 35.66
83.92 35.95
83.94 36.18
83.96 36.34
83.98 36.44
84.00 36.50
84.02 36.53
84.04 36.53
84.06 36.53

Cul-de-sac Parameters

Length = 43 m
Slope = 1%
Diameter = 900 mm
Area of Pipe = 0.636 m?
D/S Superpipe Invert = 8242 m
Elevation Increment = 0.02 m
Total Storage Provided = 2736 m®
U/S Superpipe Invert = 82.85 m
U/S Superpipe Obvert = 83.75 m
D/S Superpipe Obvert = 83.32 m

Stage/Storage Table:

Volume
Pipe 4
Stage (m) (m3)
82.42 0.00
82.44 0.00
82.46 0.02
82.48 0.05
82.50 0.09
82.52 0.16
82.54 0.25
82.56 0.36
82.58 0.50
82.60 0.67
82.62 0.87
82.64 1.09
82.66 1.35
82.68 1.64
82.70 1.96
82.72 2.31
82.74 2.70
82.76 3.13
82.78 3.58
82.80 4.08
82.82 4.60
82.84 5.17
82.86 5.77
82.88 6.39
82.90 7.05
82.92 7.72
82.94 8.40
82.96 9.1
82.98 9.82
83.00 10.54
83.02 11.27
83.04 12.01
83.06 12.75
83.08 13.49
83.10 14.23
83.12 14.98
83.14 15.72
83.16 16.45
83.18 17.18
83.20 17.89
83.22 18.60
83.24 19.30
83.26 19.98
83.28 20.64
83.30 21.28
83.32 21.89
83.34 22.48
83.36 23.02
83.38 23.53
83.40 24.01
83.42 24.45
83.44 24.85
83.46 25.22
83.48 25.56
83.50 25.86
83.52 26.14
83.54 26.38
83.56 26.59
83.58 26.77
83.60 26.93
83.62 27.05
83.64 27.15
83.66 27.23
83.68 27.29
83.70 27.32
83.72 27.34
83.74 27.35
83.76 27.36
83.78 27.36
83.80 27.36
83.82 27.36
83.84 27.36
83.86 27.36
83.88 27.36
83.90 27.36
83.92 27.36
83.94 27.36
83.96 27.36
83.98 27.36
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Required Laneway R.O.W. Capacity

3171 Lakeshore Road West, Oakuville
Project Number: 1930

Date: October 2022

Designer Initials: C.M.D.

Town of Oakville 5 Year

(Rational Method)
Area (ha) = 0.39
Runoff Coeff. = 0.70
T, (min) = 10.00
a= 1170
b= 5.80
c= 0.843

Intensity (mm/hr) = 114.21
Runoff (m’/s)=___ 0.087

Town of Oakville 100 Year

(Rational Method)
Area (ha) = 0.67
100 Year Return Period Factor' = 1.25
100 Year Runoff Coeff. = 0.88
T, (min)= 10.00
a= 2150
b= 5.70
c= 0.861

Intensity (mm/hr) = 200.80
Runoff (m’/s)=  0.327

Area Runoff . .
1 . 1 Weighted Runoff Coefficient
(ha) Coefficient
0.39 0.70 0.70
0.39 0.70

'Refer to Lane A Catchments on Drawing DR-1 in Appendix F

Catchment 203
Runoff . .
Area (ha) . 1 Weighted Runoff Coefficient
Coefficient
0.67 0.70 0.70
0.67 0.70

'Refer to weighted runoff coefficient calculations in this Appendix

'100 year return period factor calculated as per MTO Design Chart 1.07

Major System Peak Flow:
Qpeak = Q100yr = QSyr = 0.240 m3/s

Therefore, there is sufficient capacity in the Catchment 203 laneway and entrance laneway
(capacity of 0.442 cu.m/s and 0.293 cu.m/s respectively per calculations in this Appendix) to
convey the peak flow of 0.24 cu.m/s.

P:\1930 3171 Lakeshore Road West, Oakville\Design\SWM\Detailed Design\Design Calculations\Conveyance Calculations\1930 - ROW Capacity.xlsm



3171 Lakeshore Road West, Oakville

00—
consulting Cul-de-sac 100 Year Capture Calculation Project Number: 1930
group ltd Catchment 201 Date: October 2022
Designer Initials: C.M.D.
Catchment 201
. . Runoff
City of Oakville 100 Year Land Use Area (ha) . 1 Weighted Runoff Coefficient
Coefficient
(Rational Method)
Area (ha) = 0.20 - 0.20 0.64 0.64
100 Year Return Period Factor' = 1.25 0.20 0.64
100 Year Runoff Coeff. = 0.80 'Refer to weighted runoff coefficient calculations in this Appendix
T, (min) = 10.00
a= 2150
b= 5.70
c= 0.861
Intensity (mm/hr) =  200.80
Runoff (m’/s)=  0.089

'100 year return period factor calculated as per MTO Design Chart 1.07
100 Year Peak Flow:

Q100yr =

P:\1930 3171 Lakeshore Road West, Oakville\Design\SWM\Detailed Design\Design Calculations\100 Year Capture\1930 - 100 Year Capture..xlsm
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3171 Lakeshore Road West, Oakville

100 Year Capture Calculations
Catchment 201

Project Number: 1930
Date: October 2022
Designer Initials: C.M.D.

Design Charts

Design Chart 4.19

: Inlet Capacity at Road Sag

(85.04)

(85.05-84.94)
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"0.00 0.05 0.10 0.15 020 025 030
DEPTH OF PONDING d (m)
*Per Ministry of Transportation Ontario Drainage Manual
100 Year Capture Capacity for OPSD 400.01 & 400.03 - Catchment 201
Required Capture Capacity| 0.089 m’/s
Required Capture Capacity with 50% Blockage 0.178 m*/s
Type of Catch Basin Twin
Number of Catchbasins 2
Required Capture Capacity Per Catchbasin 0.089 m'3/s
Provided Capture Capacity per Catchbasin 0.103 m%s
Ponding Depth Required 0.10 m
Ponding Depth Provided 0.11 m
Sizing CB Lead - Catchment 201
Grate Elevation = 84.94 m
Lead Invert = 83.26 m
CB Lead Diameter = 0.300 m
Orifice Flow Required CB Lead Capacity = 0.089 m*/s
Orifice Coefficient = 0.82
Required Head Above CB Lead Centroid = 0.03 m
Required Water Elevation = 83.44 m
Pine Flo CB Lead Slope = 1.0%
'PEFIOW I brovided CB Lead Pipe Full Flow Capacity = 0.097 m’/s
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consulting 100 Year Capture
group Itd Catchment 203

3171 Lakeshore Road West, Oakville
Project Number: 1930

Date: January 2023

Designer Initials: C.M.D.

Catchbasin Capacity (Borden Grate)
Required depth above grate = 0.02 Im (84.36)
Provided depth above grate = 0.10 Im (84.44-84.34)
Area of Orifice =| 0.0041 |m?
Orifice Coefficient = 0.6
Total Discharge, Q=] 0.002 |[[m®/sec
Discharge Vel., V= 0.410 |m/sec
Honeycomb Grating
Grating Length = 1.2 m
Grating Width = 0.6 m
Catchbasin Opening
Length=] 1.200 |m
Width =] 0.600 [m
Area=| 0.720 |m?
Area Lost to Grating/Opening =| 0.00091 |m?
Orifice Opening Area =| 0.0041 |m?
Effective number of Openings = 142
Grating Open Area =] 0.586 |m?
Assumed Blockage=| 50.0 |%
Effective Grating Open Area =| 0.293 |m?
Effective flow Capacity =| 0.120 |m®sec
Number of Catchbasins = 2
Catchbasin Capacity =| 0.240 [m%sec
Super CB Lead Diameter =} 0.375 |m
Super CB Grate Invert =] 84.33
Super CB Lead Invert =} 83.27
Head over Lead Invert=] 0.87 Im
Super CB Lead Capacity =] 0.332 |m?%sec
Inlet Capacity (0.02m Ponding Depth) =| 0.240 |m®sec

' See Required Laneway ROW Capacity calculation in this Appendix.

Therefore, two 1.2mx0.6m Borden grate have sufficient capacity
with 50% blockage to capture the 100 year flow of 0.240 m?/s.

P:\1930 3171 Lakeshore Road West, Oakville\Design\SWM\Detailed Design\Design Calculations\100 Year Capture\1930 - 100 Year
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Entrance Laneway @ 2.08%

Project Description

. Manning
Friction Method Formula
Solve For Discharge

Input Data
Channel Slope 2.08 %
Normal Depth 0.093 m

Section Definitions

Station Elevation
(m) (m)
0+00.000 0.000
0+01.625 -0.033
0+01.650 -0.033
0+01.850 -0.108
0+02.125 -0.083
0+05.450 -0.016
0+08.775 -0.083
0+09.050 -0.108
0+09.250 -0.033
0+09.275 -0.033
0+10.000 -0.015
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.000, 0.000) (0+01.625, -0.033) 0.025
(0+01.625, -0.033) (0+09.275, -0.033) 0.013
(0+09.275, -0.033) (0+10.000, -0.015) 0.025
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Discharge 0.293 m3/s
Roughness Coefficient 0.016
. -0.108 to
Elevation Range 0.000 m
Flow Area 0.3 m2
Wetted Perimeter 9.261 m
Hydraulic Radius 0.033 m
Top Width 9.23 m
Normal Depth 0.093 m
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Laneway ROW Capacity.fm8 Center [10.03.00.03]
2023-01-16 27 Siemon Company Drive Suite 200 W Page 1 of 2

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



Entrance Laneway @ 2.08%

Results
Critical Depth 0.107 m
Critical Slope 0.69 %
Velocity 0.95 m/s
Velocity Head 0.046 m
Specific Energy 0.14 m
Froude Number 1.660
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.000 m
Length 0.000 m
Number Of Steps 0
GVF Output Data
Upstream Depth 0.000 m
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity m/s
Upstream Velocity Infinity m/s
Normal Depth 0.093 m
Critical Depth 0.107 m
Channel Slope 2.08 %
Critical Slope 0.69 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Laneway ROW Capacity.fm8 Center [10.03.00.03]
2023-01-16 27 Siemon Company Drive Suite 200 W Page 2 of 2

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



Entrance Laneway @ 2.08%

Project Description

Friction Method

Solve For

Manning
Formula

Discharge

Input Data

Channel Slope
Normal Depth
Discharge

2.08 %
0.093 m
0.293 m3/s

0.25
0.20
0.15
0.10
0.05
0.00

-0.05

-0.10

-0.15

-0.20

(i35

-0.30

-0.35

Elevation

0400 0402 0+04 0+06 0408 0+10
Station

Bentley Systems, Inc. Haestad Methods Solution

FlowMaster

Laneway ROW Capacity.fm8 Center [10.03.00.03]
2023-01-16 27 Siemon Company Drive Suite 200 W Page 1 of 1
Watertown, CT 06795 USA +1-203-755-1666



Laneway @ 2.08%

Project Description

. Manning
Friction Method Formula
Solve For Discharge

Input Data
Channel Slope 2.08 %
Normal Depth 0.108 m

Section Definitions

Station Elevation
(m) (m)
0+00.000 0.000
0+01.625 -0.033
0+01.650 -0.033
0+01.850 -0.108
0+02.125 -0.083
0+04.850 -0.028
0+07.575 -0.083
0+07.850 -0.108
0+08.050 -0.033
0+08.075 -0.033
0+09.700 0.000
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.000, 0.000) (0+01.625, -0.033) 0.025
(0+01.625, -0.033) (0+08.075, -0.033) 0.013
(0+08.075, -0.033) (0+09.700, 0.000) 0.025
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Discharge 0.442 m3/s
Roughness Coefficient 0.018
. -0.108 to
Elevation Range 0.000 m
Flow Area 0.4 m2
Wetted Perimeter 9.731 m
Hydraulic Radius 0.045 m
Top Width 9.70 m
Normal Depth 0.108 m
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Laneway ROW Capacity.fm8 Center [10.03.00.03]
2023-01-17 27 Siemon Company Drive Suite 200 W Page 1 of 2

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



Laneway @ 2.08%

Results
Critical Depth 0.122 m
Critical Slope 0.81 %
Velocity 1.01 m/s
Velocity Head 0.052 m
Specific Energy 0.16 m
Froude Number 1.529
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.000 m
Length 0.000 m
Number Of Steps 0
GVF Output Data
Upstream Depth 0.000 m
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity m/s
Upstream Velocity Infinity m/s
Normal Depth 0.108 m
Critical Depth 0.122 m
Channel Slope 2.08 %
Critical Slope 0.81 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Laneway ROW Capacity.fm8 Center [10.03.00.03]
2023-01-17 27 Siemon Company Drive Suite 200 W Page 2 of 2

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



Laneway @ 2.08%

Project Description

Manning
Formula

Solve For Discharge

Friction Method

Input Data

Channel Slope 2.08 %
Normal Depth 0.108 m
Discharge 0.442 m3/s

0.25
0.20
0.15
0.10
0.05
0.00

-0.05

-0.10

-0.15

-0.20

(i35

-0.30

-0.35

Elevation

0400 EI+EIEIEI+EI4 0+06 0408 0+11
Station

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Laneway ROW Capacity.fm8 Center [10.03.00.03]

2023-01-17 27 Siemon Company Drive Suite 200 W Page 1 of 1
Watertown, CT 06795 USA +1-203-755-1666
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Parking Areas
Permeable Paver Sizing

3171 Lakeshore Road West, Oakville
Project Number: 1930

Date: September 2022

Designer Initials: C.M.D.

Water Balance Volume

Rainfall Depth

Initial

Initial

*Based on typical infiltration rate of silty clay soils

i 3 Abstraction 3
Land Type Area (ha) (mm) Rainfall Volume (m°) Abstraction (mm) 1 4 Runoff Volume (m®)
Volume (m”)
@)= (5)=
™ @) (@X(1)x10 m3ha-mm ) (#)X(1)x10 m3/ha- (6)=(3)-(5)
mm
Permeable Paver Parking Area 0.026 25 6.4 1.0 0.3 6.1
Total 0.026 25 6.4 1.0 0.3 6.1
Minimum runoff storage volume to infiltrate the 25mm storm event= 6.1 m
48 Hour Drawdown Calculation
| - Infiltration Rate* 12.0 mm/h
n - Porosity 0.4 I+t
t - Design Detention Time 48 h D=————
SF - Safety Factor 2.5 SF +n=1000
D - Maximum Depth of Infiltration Trench for 48
0.6 m
Hour Drawdown
Permeable Paver Parking Storage Parameters
Porosity Coefficient 0.4
Minimum Depth 0.10 m
Area 255.4 m?
Provided Runoff Storage Volume 10.3 me
Actual Drawdown Time 8.3 h

Therefore, the sizing for the Permeable Paver Parking Storage is approximately 0.1 m deep, with a surface area of 255.4 sq.m to provide a total 10.3 cu.m of runoff storage volume.

P:\1930 3171 Lakeshore Road West, Oakville\Design\SWM\Detailed Design\Design Calculations\LID Design\1930-Permeable Paver Sizing.xls



00— 3171 Lakeshore Road West

s c s consulting SEDIMENT TRAP Project Number: 1930

group Itd Date: January 2023
SIZING SHEET Designer Initials: G.M.

Excavated Sediment Trap in Ditch OPSD 219.220

Drainage Area: 0.58 ha
Sediment Trap Volume= 0.58 ha X 125 m®ha
= 73 m’ (Required)
Depth = 1.0m
Length = 13.0 m
Width = 6.5 m
Volume provided = 75.0 m® (Provided)

1 |_ \ Tm | 1
0.5 0.5
|<

13m >|

Section B-B

| '—\ T”” /— |
0.5 0.5
< >

6.5m

Section A-A

P:\1930 3171 Lakeshore Road West, Oakville\Design\SWM\ESC\Design Calculations\Sediment Trap Calculations\1930-Sediment Trap Calculations.xlsm
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Hydroworks

Hydroworks Sizing Summary

3171 Lakeshore Rd
Oakuville, Ontario

01-19-2023

Recommended Size: HydroDome HD 4

A HydroDome HD 4 is recommended to provide 80 % annual TSS removal based on a drainage
area of .7 (ha) with an imperviousness of 69 % and Toronto Central, Ontario rainfall for the
20 um to 2000 um particle size distribution.

The recommended HydroDome HD 4 treats 100 % of the annual runoff and provides 87 % annual
TSS removal for the Toronto Central rainfall records and 20 um to 2000 um particle size distribution.

The HydroDome has a siphon which creates a discontinuity in headloss. Since a peak flow was not
specified, headloss was calculated using the full pipe flow of .2 (m3/s) for the given 450 (mm)
pipe diameter at .5% slope. The headloss was calculated to be 426 (mm) above the crown of the
450 (mm) outlet pipe.

This summary report provides the main parameters that were used for sizing. These parameters
are shown on the summary tables and graphs provided in this report.

If you have any questions regarding this sizing summary please do not hesitate to contact
Hydroworks at 888-290-7900 or email us at support@hydroworks.com.

The sizing program is for sizing purposes only and does not address any site specific parameters such as hydraulic gradeline, tailwater submergence,
groundwater, soils bearing capacity, etc. Headloss calculations are not a hydraulic gradeline calculation since this requires a starting water level
and an analysis of the entire system downstream of the HydroDome .

Page 1



TSS Removal Sizing Summary

“ | Hydroworks Siphon Separator Sizing Program = HydroDome 7=
File  Product Units CAD Video Help
Ned3e X
General | Dimensions | Rairfal | Ste | TS5 PSD | TSS Loading | Guantity Storage | By-Pass | Custom | CAD | Video | Other |
—Site Parameters —Units | Rainfall Station
Lrea (ha) | T [ us Toronto Central Ontario
Impervicusness (%) | 69 ¥ Metric | 1982 to 1959 Rainfall Timestep = 15 min.
Project Title [3171 Lakeshore Rd [~ Outlet Fipe
li Diam. | 450 Slope (%] | 5
ions) |Oak\riﬂe. Ontano ) L)
ETV Lab Testing Resulis I Post Treatment Recharge Peak Design Flow (m3/s) |
HydroDome Annual Sizing Results Particle Size Distribution
Model# | Glow (nd/s) | Qtot md/s) | Flow Capture (%) | TSS Removal (%) 5“;&“”“ °"'25 SSEE
Unavailable 202 202 100 % 81 ;1 &0 20 265
HD 4 22 202 100 2 a7 % 150 20 265
HO & 202 202 ‘H}Df 93} 400 20 265
HD & 202 202 100 % 95% 2000 20 765
Unavailable 202 202 100 % gt
HD & 202 202 100% 98%
HD 10 202 202 100 % 95 %
HD 12 202 202 100 % 95 %

Note: Results vary significantly based on particle size disinbution

TSS Particle Size Distribution

“ | Hydroworks Siphon Separator Sizing Program = HydroDome

File  Product Units CAD Video Help
Nedzed
General | Dimensions I Rairfall I Site TS5 P5SD | 755 Loading I Guantity Storage | By-Pass I Custom I CAD I Yideo I Cther I
TS5 Farticle Size Distribution
Size fum) | % | 5G Notes: TSS Disinbutions
b 20 20 265 1. To change data " Standard Design
i just click 2 cell and
| &0 20 265 m Ehe new " ETV Canada
5
= 150 20 265 . © oKi10
400 20 265 2 Toadd a row just
! go to the bottom of " Toronto
2000 20 265 fthe table and start
- typing. & QOntario Fine
L ]
3. To delete a row, o
select the row by Sy Dovehisy
clicking on the first " Kitchener
pointer column,
then press delete " User Defined
4. To sort the table
click on one of the
column headings
Clear
Youmustselect a particle size dismbution for TSS to simulate TSS removal \wiater Temp {C) | 20

Page 2




Rainfall Station - Toronto Central, Ontario(1982 to 1999)

Rainfall Intensity Distribution

//’

40 /
zul

% of Annual Rainfall
-

0 2 10 15 20 25 30 35 40 45 50
25 14 12.5 175 225 215 325 375 425 475

Rainfall Intensity (mmjhr)

Site Physical Characteristics

~ | Eiytiionwicris Siphon Separstor Sk Progras - HydfaDorre (2=
File  Product Units CAD Video Help
General ] Dimensions l Rairfal Site ]TSS PSO | TS5 Loading l Guantity Storage ] By-Pass ] Custom ] CAD ] Yideo l Cther ]
—Catchment Parameters 1~ Maintenance - I
Vfidith (m) i e MR D15 Frequency (menths) 12

Default \width Perv Mannings n 25

Imp. Depress. Storage (mm) 21
Slope () 2 Perv. Depress. Storage (mm) 5.08

Daily Evaporation (mm/day)
Jan | Feb | Mar | Apr | May | Jun | Jul |Aig | Sep | Oct | Nov | Dec
o | 0 0 254 | 254 381 381 3.81 254 | 254 0 i}
1~ Infiltration i Catch Basins 1
Max. Infiltstion Rate (mmvhr) 535 # of Catch basins 2 R o
| | catchment wadth,
Min, Infiltration Rate (mm'hr) 10.16
~Controlled Roof Runoff
Infiltration Decay Rate (1/s) 00053

Default Values

]T' Roof Runoff (m3/s)

Infiltration Regen. Rate (1/s)

Page 3




Dimensions And Capacities

“ | Hydroworks Siphon Separator Sizing Program = HydroDome | 7=
File  Product Units CAD Video Help
LNedze X

General Dimensions | Rairfal | Ste | T55 PSD | TSS Loading | Guantity Storage | By-Pass | Custom | CAD | Video | Other |

Dhmensions and Capacities

Model Diiarn. (m} |  Depth {m) | Foat. Vol (L} Sediment Vol. m3) | Total Val. {m3)
HD 3 0.91 1.22 114 0.3 0.8
HD 4 122 1.37 243 0.6 16
HO5 152 168 447 11 kR
HD & 183 158 728 19 52
HD 7 213 23 1114 3 82
HD & 244 259 1658 43 12.1
HD 10 305 32 3284 g2 233
HD 12 366 im 5639 1359 40

Depth = Depth from outlet invert to inside bottom of tank

Generic HD 4 CAD Drawing

Frame & Cowver
Qutlet I |
| ] | | |I- :
#pdroDome Inser., I-_ Onparficew
[
& ;
'E]J.l_g_"l _ Inlet St Dutlet
| ,
¥ .
L I[ -
I
1350
1219
T | L ot
:_____________l
ETW Canada Yot oI
MIDEF Cerified an
MICAT Virdud Profile
Ingepandanthy Tested
Bimensions i fmm Hydroworks HydroDome
HO & Storage Vol = 1600
L
Hipdro PROJECT: HD 4 {1200merdd]
iy LocTion
i REVISION DATE: 6/1/2001
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TSS Buildup And Washoff

“ | Hydroworks Siphon Separator Sizing Program = HydroDome | 7 =
File  Product Units CAD Video Help
B EED
General | Dimensions | Rainfall | Ste | TSSPSD TS Loading | Guantity Storage | By-Pass | Custom | CAD | Video | Other |
TS5 Buildup —Street Sweeping —— | [ Soil Eresion
o T Efficiency (%) [0 I” Add Erosionto TSS
mmmm--l Stat orth For ]
] Michaelis-Menton
Stop Month Sep
Frequency (days) | 30
— TS5 Washoff Awailable Fraction | 3
| Power-Exponential
["1 Rating Curve (no upper limit)
1 Rating Curve (limited to buildup) W Reset to Default
Values
—T55 Buildup Parameters —T55 Washoff Parameters ——— 1 T55 Buildup
Limit (kg'ha) [202 Coefficient [ 0855 {+' Based on Area
Coeff (katha) I 67.25 Exponent I 1 " Based on Curb Length
Exponent I 5
Upstream Quantity Storage
“ | Hydroworks Siphon Separator Sizing Program = HydroDome | 7 =

File  Product Units CAD Video Help

Nedd e H

General | Dimensions | Rairfal | Ste | TS5 PSD | TS5 Loading Quantity Storage | By-Pass | Custom | CAD | Video | Other |

Quantity Contral Storage Notes:
Stora 3 | Discha /s
e 13 g0 ) 1. To change data just click a
L o 0 cell and type in the new value
. (s)

2. To add a row just goto the
bottom of the table and start
typing,

3. To delete a row, select the row

by clicking on the first pointer
column, then press delete

4. To sort the table click on one
of the column headings

Clear
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Other Parameters

“ | Hydroworks Siphon Separator Sizing Program = HydroDome

=
B

File  Product Units CAD Video Help

Nedd e H

" Scaling Law
¥ Peclet Scaling based on diameter x depth
™ Peclet Scaling based on surface area (diameter x diameter)

General | Dimensions | Rairfal | Ste | TS5 PSD | TSS Loading | Guantity Storage | By-Pass | Custom | CAD | Video  Other |

—HydroDome Design

¥ High Flow \Weir

™ Flow Control {parking lot storage)
Must add Quantity Storage Tables

—T55 Removal Extrapolation

¥ Extrapolate TSS Removal for flows lower than tested
[~ Mo TSS Removal extrapolation for flows lower than tested
[™ Mo TSS Removal extrapoloation for lowsr flows or inter-event periods

—Lab Testing
™ Use NJDEF Lab Testing Results
¥ Use ETV Canada Lab Testing Results

155 Removal Results

TS5 Removal Required
& Required TSS Removal P

" Choose Modal # TS5 Remaval (%) | a0 Enter required TS5 Removal (%)

Hydroworks Sizing Program - Version 5.5
Copyright Hydroworks, LLC, 2021
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Hydroworks

Jdrollor[ 1} [l drolJlome
U

(1 eration 1] Maintenance Manual

Cerlion [

[leale call D droClor(Tat [T I or email ullat fulTort[] h(drolJor[TIéom i[[ou have
anl]lueltionl[Iregarding the (n[Tection [lheclli(t[ ] leale email a col ol the com[leted
checlli(t to Lldrolor[1Jat Cullortl] h{drolJor[IIcom [or our record([]



| Do COd DO
|
Che JLdrolJome (Ligure [Iilla [tatelolthelart hLdrod[hamic [elarator [ drolJlome

can be uled [or [Jater [ualit(Jand [Cuantit[ o[ control iLdelired(]

ULdrodhamic [elaratorlIremove [Lolid [ debrilland lighter than Uater [oil_tralh(
lloating debri 1 bllutant]rom [tormUater I drod_hamic [elaratorJand other [ater
Tualitt'mealurellare mandated bl iregulatorilagencie I TolIn(Tlit[ T State[ T ederal
[lovernment[to [rotect [torm [Jater [ualit’]rom Collution generated bl lurban
develolment [frallic[ [ eollelal][art o[ hel] develo[ ment Cermitting re_uirement( L

Alltorm Cater treatment [tructure11ll u] Dith CollutantCtheTbecome le[T1and le[T]
elective in removing nel] [ollutionI_herelorelit iLlimLortant that [torm [ater
treatment [tructurelbe maintained on a regular balillto enlure that thelJare

ol erating at o/ timum [erlormancel | he [I[drollome i[Ino dillerent in thi iregard and
thiClmanual hallbeen alTembled to [rovide the ol Inerioerator [Jith the necelTarl]
inflormation to in[Iect and coordinate maintenance ol their OCdroComel

F o Cde 0 Dec o D000 £

p @
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ﬁ \Check Valve

High Flow

Outlet

Low Flow

\ Inlet Protection

<&—1 _ Inlet

\Scour Protection Plate

F (00 LI Cde 0 D0 CEI0CTe OO0 OO000mE

OCOIC e
]
(]
Orrd e
]

[loatable[]

[

A vilual in[Tection can be conducted [or [loatableIbl[lremoving the coverigrate and
looling dol1n into the el arator(]

[ISS[Sediment

mTection for [ISS builducan be conducted uling a Sludge Cudgel 1 Tlore [rol 1]
AccuSludgel] or eluivalent fam(ling device that allol1(the mealurement ol the
delth ol 'SS(Tediment in the unit' 'hele devicellt[TicalllThave a ball valve at the
bottom ol the tube that allol (/[ Tater and ['SS to lo[] into the tube [Then lolJering the
tube into the unit[/nce the unit touchellthe bottom o the devicelit il uicll]ulled
ull]ard [uch that the (ater and ['SS in the tube [orcelIthe ball valve clo’ed allolling
the uler to 'ee a [ull core ol ]ater('SS in the unit Several reading(1TIor [T hould
be made at diTerent locationo'the [tructure to enure that an accurate ['SS delth

mealurement il lrecorded(]

Hydroworks



|| eration
[he [Jater level during [eriod([Jithout rain [hould be near the outlet invert ol the
"tructurelllithe [Jater level remain(Inear the tol ol the [/ drollome thillmall uggelt

that there i(Jan ob[truction dolInltream olthe (1L drolJome or that the inlet [rotection
at the (1l droJome malneed to be cleaned]

Frio0000

[Jon[truction [Jeriod

[he J[droJome [elarator Chould be in[(Tected everl [our [eelT]and alter ever[]
large [torm [over 15" (11l mmCoLrain_during the conltruction Leriod[]

[Jo[t[Tlon[truction [leriod

Che OldroUor( I CdroCJome Lelarator Chould be in[(Iected during the lir(t Cear o]
ol eration [or normal [tabililed Citel/[gralled or [aved areal [lthe unit il ublect to
oil [TillTJor runollirom un(tabilired areal(ltorage [ile[T e[l oled [oil ITthe
OCdroOJome Celarator Chould be in[(Tlected more reluentlC [ timel Cer [earlhe
initial annual in[Tection [Jill indicate the reluired [Fre[uenclJolin[Tection and
maintenance i[the unit CJallmaintained alter the con(truction Ceriod[]

RINEE RN

Relort /[ hould be [rel‘ared al [ art ol each in[Tection and include the (ollo’ling
information’]

[0 Date olin[Tection

[0 S coordinateJo[[][droJor[T]unit

[0 Cime Cnce lat rainall

[0 Date odalt in(Tection

(1] [n[tallation delicienciel]milTing [art[Tincorrect inltallation o[ T art[T]

[ Structural delicienciell [¢oncrete crac I brolen [art[ 1]

[0 OCerational delicienciell deaI T elevated Cater levell

[0 Crelence o[ bil Cheen or del(th ol oil laler

[ Eltimate ol delthivolume o[ lloatable[ [frahlleavel[Tical tured

[ 1"Sediment de[ th mealured

[I"Recommendation] @r anCreairCandor maintenance or the unit

[ I"Eltimation o[ time belore maintenance illreluired i_ not re[uired at time o[
in[(ection

A [am(le in[Tection checllilt i(1[ rovided at the end ol thilimanuall’

py @
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M err
U
CrlrdOrc

Che [idrolJor 1]l drolJome unit i1t TicalllJmaintained uling a vacuum truc( 1 here
are numeroul lcom[ aniel /that can maintain the (1l drollome [e[ aratorl Maintenance
[lith a vacuum trucllinvolvellremoving all ol the [Jater and [ediment together( ] he
[ater il 1then [elarated [rom the [ediment on the trucllor at the dilTolal [acilit[ 1!

[lhe area around the [1[drolJome [Tovidellclear accel[to the bottom ol the [tructure
[ligure [T hilJiClthe area [here a vacuum hole [Jould be lolJered to clean the unit(}

(n in(tance] Ohere a vacuum trucJiCnot available other maintenance methodJ(ile]
clamlhell bucletlican be uledbut thel1TJill be le[T]electivel1a clamChell buclet il
uled the [Jater mult be decanted [rior to cleaning Cince the [ediment il Junder [Jater
and t[LicallC line in natured

[he local municilalitl] hould be conlulted [or the allol1able dilT olal ol tion[]or both
Oater and [ediment] [rior to anlJmaintenance ol eration ] /nce the [Jater irldecanted
the Cediment can be removed [Jith the clamChell buclet[]

Maintenance ol a [l drolJor[ ][] drolJome unit [Jill t[Ticallltale [1to [Thourl]
delending on Lile olunit and uLing a vacuum truc I Uleaning maltale longer [or
other cleaning method(lile[‘clam[hell buclet(T]

nlet Crotection [Tigure [illlocated at the inlet to the loC o oening in the
UdroJome to enLure the oening doellnot become cloggedAlthough it iCinot
anticil ated that the inlet [ rotection Llill have to be rellaced on a regular l[ile[ annuall
balilllince the inlet ['rotection il1[ rotected blithe fubmerged entrance to the
[irdrollome [the inlet ['rotection hould be checled each time the ([ drolome il
in[Tected or maintained( 1 he inlet [rotection il Iremovable and hould be rinled [lith
[ater to enlure anlIdebrillcaught on the [rotection iCldi’carded( ' /nle[Tidamaged(]
the inlet [rotection can be rein(talledA rel lacement [iece can be bought through
OCdrollorl T]1andor retail [torel T [ drolJorTlcan [rovide in[ormation on the inlet
[rotection and [There it can be bought[ A [ign that the inlet [rotection need!’
cleaningirel lacement [Tould be a [Tater level near the crolIn ol'the outlet [ie in the
[tructure during "eriod(1ith no o]

Hydroworks



Maintenance Area

F (0O i Cde D0 D0 CEM OO 000 OO
U
W
W

Fri0mo0

[Jon[truction [Jeriod

A [l drolJome [elarator can lill [Jith conltruction ['ediment "uic[l during the
conltruction [Ceriod["he [l drolJlome mult be maintained during the con(truction
Ceriod [Then the delth o[ T1SSTediment reache 117 [T Imm(Ifmult allo be
maintained during the conltruction [eriod i’ there i(lan all reciable delth ol oil in the
unit (more than a Cheen(Jor il Tloatableother than oil cover over (11 ol the area ol
the Celarator

Che COCdroOdJome Celarator Chould be maintained at the end othe conCtruction
[eriod[ [ rior to ol eration [or the [olt[¢on[truction [eriod(]

[lo[t[Ton[truction [eriod

Che maintenance Or Cediment accumulation idreuired iCthe deth ol"ediment i
[for greater in [elarator(]ith [tandard Uater [TumlIdelth(][Tiable [T

"here Uill be delign(]Jith increaed [ediment [torage baled on [T ecilicationlor

Cite[TT ecilic criterialTleale contact [l droCor(Tlat [TTITI T 1to inCuire [Thether
Cour [J[drollome [Jalldeligned [lith e(tra [um{ldel th to e[tend the re[uencliol]

maintenancel]
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[lhe [1[drol[Jome [el[arator mult alCo be maintained i[ there i(Jan allreciable delth
ol oil in the unit [more than a CTheenllor i[[loatableJother than oil cover over [ 1] o[]
the Dater Curface othe Celarator]

[
oo Cd Ced O COCmOCmm e Cde ] Cec i m Ode o o0 CIMcd CI
MOl 0] 00 DI (I O M OMmOOOO0m Od [ OO0 OOMMDMmD O 00
oo U () e
oo 0 () e
g g 0 [ L0
g g 0 [ L0
g g 0 L0
go g 0 I () e
0o o EENINENE () e
0o o (0 MO0 L0
[
[l [

Hydroworks



O0O00000MOIDDO000MO0moonod

U
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U
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N [] [] [] [] []
U [] [] [] [] []
LOoer ] ] ] ] ]
O00MmOordMOmd O [ [ [] [] []
U OO A e L e ] ] ] ] ]
O 00 OO0 OO0 000 O 00g
Soil erolion evident [] []
E[loled material [torage on [ite ] L]
“arge e[ [ ol ure to leallitter [lot[Jo[ tree[ 1! [] []
Ligh trallic (vehicle[ area [] []
Ordr00 00 OO U U U U U U ood O NN
Ibltructionlin the inlet (] []
Jamage to [/[drolJome (crac ed bro enlloole [iecell’ (] ]
‘mlrolerlllin[talled outlet [ile [ ] ]
'nternal comonent damage (cracied brolenloole [iecell] (] ]
“loating debrillin the [elarator [oil leave T trarh[] ] ]
“arge debriClvilible in the Celarator (] []
TJoncrete cracTTdelicienciel’ [ ] []
ElToled rebar []m []
Railed [Dater level [Tater level clole to tol 1ol 1] drollome![] [ ] []
"] ater [eel age [Tlater level not at outlet [ile invert( [ ] ]

[1 ater level delth belo[ outlet [iCe invert “
OO0 OO0 OO
[loating debril1del th < 0.5” 1m0 0 [] >0.5” 011 ][] O] o
loating debrillcoverage [T ORI I C 0[]0 OO el [ 0
Sludge de'th O’ MO0 O (0 [0 0Omomoo oo O[]
0]
0J
0 Maintenance reluired

(M Relairlreluired
AN Curther inveltigation illrel"uired

UotelInTection’Ihould not be made [Jithin (1 hour(Jolfa [torm to allol] the [Jater to
drain (rom the [tructure to alTelT1a railed [later level or [Tater level [eelage
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Hydroworks
CJrdroJor[ T} [ drollome

ne [lear [imited [] arrant(]

UldroUor L1111 Darrant[Ito the [urchaler and Lubleluent ollnerlllIduring the Larrant] Ceriod [ublect to the term(
and conditionJhereol(lithe [ drollor[ ][] droJome to be ree [rom delectlin material and [JorLman(hillunder normal
ule and [ervicellllhen [rolerll]intalledJuledlJin[Iected and maintained in accordance (lith [I[drolJor( ] [Iritten
in[truction( I 1or the [eriod ol the [Jarrant[ I _he [tandard [Jarrant(][eriod i[1[] ear[]

[Che Carrantl] Ceriod beginClonce the Celarator hallbeen manuactured and i(] available [or deliverlTJAn[]com[onent[]
determined to be delectiveleither bl[ailure or bllin[Tectionin material and CDorCmanChill [Jill be relairedrellaced or
remanufactured at Hydroworks’ option provided, however, that by doing so Hydroworks, LLC will not be obligated to
re[lace an entire inlert or concrete CectionCJor the comllete unitTJChil] Darrant] doel] not cover Chifling chargelT]
damagelTlaboranlicoltlJincurred to obtain accelTto the unitCanlIcolt]to re[fairre[lace anll[urlace treatmenticover
alter re[airrelacementCor other chargellthat malloccur due to [roduct [a@ilurel[relair or re[lacement(]

Uhil] Darrant] doel] not all'l] to anl] material that hall been dilallembled or modilied [lithout [rior allroval ol]
UdroUor L1111 that hallbeen [ublected to miLuLemilalllication_neglect alteration_accident or act oJ_odLor that

hallnot been in[talledlin[ I ected ol erated or maintained in accordance [lith [JCdrollor[ 1111 ] in[tructionJand illin lieu

ol all other Darrantiellellrelled or imllied ][ drollor[I 111 doellnot authori(e anlirel rel entative or other [er[on to

el and or otherlJiLe modilllthilllimited [arrant[ 1]

[he olIner Chall [rovide (CdroCor[TT1 111 [ith Critten notice ofanJalleged delect in material or ClorCmanChillincluding
a detailed delcriltion olthe alleged delect uCon diCtover(lolthe delect[ I drollor ITII 1 [hould be contacted at [T
Uentral Avellllar[ 110 0 Jor anlother addrel Tall [ull lied b O drotlorCE T CIT OO )

Chitllimited DarrantJiClelcluCivel"here are no other Darrantie[TelTrelTlor imCliedlor merchantabilit'lor litnelT][or a
[articular CurCole and none [hall be created [Thether under the unilorm commercial codellcultom or ulfage in the
indultriJor the courle ol dealinglbetleen the [artieT]1drollor(TT 111 [Jill reClace anCigood(ithat are delective under
thitiJarrantlallthe [ole and elclulive remed(]or breach olthillJarrant(T]

Sublect to the loregoingall condition[Tlarrantie[Tterm(Tundertalinglor liabilitie]lincluding liabilitTJal1to negligence(T!
ellrelled or imlliedland holllbever ariling[lallto the condition I uitabilit [ litnel T alet Tor title to the [ drollor(l]
[l drollome are hereblInegated and el cluded and (Il drollor[I 1T givelland malelIno [uch relrelentationIlarrant]
or undertaling elcelt allellrelll[] et [orth hereinl][Inder no circum(tancel] [hall [ICdrolJor(ITI[[I] be liable to the
Curchaler or to anlthird Cart[![or [roduct liabilitlIclaim( I claimariling [rom the delign I hiCment[or in[tallation ol the
[ldrollomelor the colt ol other goodl]or [ervicellrelated to the [urchale and inltallation ol the [I[drolJomel] lor thil]
[imited [ arrantito all'l[Tthe [1[drollome mu't be in(talled in accordance [lith all [ite conditionlIreluired b tate and
local codes; all other applicable laws; and Hydroworks’ written inltallation inltruction(T]

OrdroCor(TTIIT] elTrelT1] diCclaim(] liabilitT) for [TeciallJconleluential or incidental damagell feven ilJit hall been
adviled olthe [olTibilitr]olthe famellor breach olelTrelTed or imClied Darrant T droCor[TTI 1] [hall not be liable
[or [enaltie(]or liruidated damage(TJincluding lo[T] o roduction and [rolitrTllabor and materiallTloverhead colt[Tlor
other lo[T]or e[Tenle incurred blithe Curchaler or an(third CartlT SecilicallJecluded [rom limited [Jarranticoverage
are damagelto the [l drolJome ariling [rom ordinar(] [Jear and tear(JalterationJaccidentlimi_ulelJabule or neglect(]
im[rol er maintenance( Jailure ol the [roduct due to im(roler in[tallation ol the concrete [ectionl]or im[roler [ilingl or
anl(] other event not cauled bl] Hydroworks, LLC. This limited warranty represents Hydroworks' sole liability to the
[urchaler [or claimlrelated to the [l drolJomellhether the claim illbaled ul on contract! tort ‘or other legal balilT]
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DIGITAL REPORT AND MODELLING FILES

The following secure link is being provided by SCS Consulting Group to share 3171
[Lakeshore Road West related digital data:

https://filesafecloud.scsconsultingeroup.com/url/vwb7phmucpszejqz

Please click on the link and download all files from this location.

-3. PCSWMM Modelling (Town and Site Plan Modified)
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Project ID
Project Name

1930

3171 Lakeshore Road West, Oakville

Date January 2023
Description Assess Impact on Adjacent Catchment Areas
Location Town of Oakville

ATTRIBUTES
Name 201 203 204 S$8_36 modified S9_9 combined
X-Coordinate 603838.08 603874.383
Y-Coordinate 4804491.167 4804615.887
Description
Tag 8 8
Rain Gage RG1 RG1 RG1 RG1 RG1
Outlet 13 J1 0_0160_6138-S 0_0160_6768-S | O_0160_400803-S
Area (ha) 0.196 0.7 0.03 1.391 0.656
Width (m) 49 167.7 20 347 164
Flow Length (m) 40 40 15 40 40
Slope (%) 3 1 4 0.87 1
Imperv. (%) 61 69 10 64.1 48.6
N Imperv 0.013 0.013 0.013 0.013 0.013
N Perv 0.25 0.25 0.25 0.25 0.25
Dstore Imperv (mm) 1 1 1 1 1
Dstore Perv (mm) 5 5 5 5 5
Zero Imperv (%) 25 25 25 25 25
Subarea Routing PERVIOUS | PERVIOUS PERVIOUS PERVIOUS PERVIOUS
Percent Routed (%) 11 13 100 40 50




HGL

Conduit O_0200_401240-S
Flow = 0.031 m3/s

Slope = 0.00396 m/m
Invertl = 83.91 m

Invert2 = 83.85 m

Conduit O_0200_401242-S
Flow = 0.286 m3/s

Slope = 0.0159 m/m
Invert1 = 83.85 m

Invert2 = 83.05 m

Conduit O_0200_401238-S

Flow = 0.287 m?¥s
Slope = 0.0154 m/m
Invert1 = 83.05 m
Invert2 = 82.33 m

Conduit O_0200_401239-S
Flow = 0.147 m3/s

Slope = 0.00381 m/m
Invert1 = 82.33 m

Invert2 = 82.28 m

Peak values

Conduit O_0200_7156-S-R1_1
Flow = 0.008 m?¥s

Slope =-0.00039 m/m

Invert1 = 82.28 m

Invert2 = 82.292 m

88

87.5

87

86.5

86

85.5

85

845

84

83.5

83

825

20

Junction O_0160_400808-S
CWSEL = 83.94627 m

Max. CWSEL = 83.94627 m
06/02/2020 08:30AM

40

Junction O_0160_400804-S
CWSEL =83.92349 m

Max. CWSEL = 83.92349 m
06/02/2020 08:30AM

60

80

Junction O_0160_400806-S
CWSEL =83.12408 m

Max. CWSEL = 83.12408 m
06/02/2020 08:30AM

100

Junction O_0160_400807-S
CWSEL = 82.40457 m

Max. CWSEL = 82.40457 m
06/02/2020 08:30AM

120

140

Junction O_0160_6671-S
CWSEL =82.34224 m

Max. CWSEL = 82.34224 m
06/02/2020 08:35AM

82
160

JunctionJ3 9 R LS

CWSEL = 82.31709 m

Max. CWSEL = 82.31709 m

06/02/2020 08:35AM

LAKESHORE ROAD WEST
MAJOR SYSTEM

5 YEAR

EXISTING




HGL Peak values

Conduit C7 Conduit O_0200_401242-S Conduit O_0200_4012: Conduit O_0200 401239-S Conduit O_0200_7156-S-R1_1
Flow = 0 m¥s Flow = 0.224 m®/s Flow = 0.236 m?/s Flow=0.113 m¥s Flow = 0.006 m3/'s
Length =13.4m Length =50.172 m Length = 46.851 m Length =13.116 m Length = 30.937 m
Depth = 0.108 m Depth=4m Depth=4 m Depth =4 m Depth=4 m
Slope = 0.0284 m/m Slope = 0.0159 m/m Slope = 0.0154 m/m Slope = 0.00381 m/m Slope =-0.00039 m/m
Invert1 = 84.44 m Invert1 = 83.85m Invert1 = 83.05 m Invert1 = 82.33 m Invert1 = 82.28 m
Invert2 = 84.06 m Invert2 =83.05m Invert2 = 82.33 m Invert2 = 82.28 m Invert2 = 82.292 m
'\._\ -_ __‘———________ : ___‘———__________ '
A =55 ~ ________h“—*———______ R~ S =,
10_0200_401241-8 ‘ |
_Ufﬂz";QQ?i01240-S ‘ 88
...... | . ) — ; 1 e s | st oo g fc N, . |875
0200 6474-S
{‘ = + t T 87
| !
-‘-‘-‘-‘-“"'--
86.5
| © 0200 _6475-S 0_0200_7156-S-R1| 2
i
| \ | [l
‘ ‘ 86
185.5
85
R‘ L e I JEN . T RS | S, it < e | ) | M, (.
6 0160 M00804-IC |
= W1[[9[LS ‘
110-9 N S i N — | I . . |835
1)0806-!0 ‘
- 83
ORI/ 2 _9
N 12 9 % 1_9 |
-2 O H671-1C | OR2 9 [R_LS
A460_U00807-1C -...‘ lI | H 82.5
82
40 60 | | 120 | 140
Junction J2 Junction O_0160_400804-S Junction O_0160_400806-S Junction O_0160_400807-S Junction O_0160_6671-S JunctionJ3 9 R LS
Max. CWSEL = 83.22612 m Max. CWSEL =83.91692 m Max. CWSEL = 83.11904 m Max. CWSEL = 82.39771m Max. CWSEL = 82.33525 m Max. CWSEL = 82.31245m
06/02/2020 08:35AM 06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:35AM 06/02/2020 08:35AM

LAKESHORE ROAD WEST
MAJOR SYSTEM

5 YEAR

PROPOSED




HGL Peak values

Conduit O_0200_401240-S Conduit O_0200_401242-S Conduit O_0200_401 233-8 Conduit 0_0200_401238-S Conduit O_0200_7156-S-R1_1
Flow = 0.071 m3/s Flow = 0.868 m¥s Flow =1.112 m%s Flow = 0.853 m¥/s Flow = 0.161 m¥s
Slope = 0.00396 m/m Slope = 0.0159 m/m Slope = 0.0154 m/m Slope = 0.00381 m/m Slope =-0.00039 m/m
Invertl = 83.91m Invertl = 83.85m Invert1 = 83.05 m Invert1 = 82.33 m Invert1 =82.28 m
Invert2 = 83.85 m Invert2 = 83.05 m Invert2 = 82.33 m Invert2 = 82.28 m Invert2 = 82.292 m
88
87.5
86
85.5
85
..... S | S | PR . : EP—— N TS N I ————— - 1845
84
83.5
83
825
: 82
0 20 40 60 80 100 120 140 160
Junction O_0160_400808-S Junction O_0160_400804-S Junction O_0160_400806-S Junction O_0160_400807-S Junction O_0160_6671-S Junction J3_9 R_LS
CWSEL = 83.96284 m CWSEL =83.95797 m CWSEL =83.16902 m CWSEL = 82.47604 m CWSEL =82.43593 m CWSEL = 82.41261 m
Max. CWSEL = 83.96284 m Max. CWSEL = 83.95797 m Max. CWSEL = 83.16902 m Max. CWSEL = 82.47604 m Max. CWSEL = 82.43593 m Max. CWSEL = 82.41261m
06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:35AM

LAKESHORE ROAD WEST
MAJOR SYSTEM

100 YEAR

EXISTING



HGL Peak values

Conduit C5 Conduit O_0200_401242-S Conduit O_0200_4012: Conduit O_0200_401239-S Conduit O_0200_7156-S-R1_1
Flow = 0 m¥s Flow = 0.585 m?/s Flow = 0.762 m¥/s. Flow = 0.492 m?¥s Flow = 0.069 m¥s
Length =13.4m Length =50.172 m Length = 46.851 m Length =13.116 m Length = 30.937 m
Depth = 0.108 m Depth=4m Depth=4 m Depth =4 m Depth=4 m
Slope = 0.0284 m/m Slope = 0.0159 m/m Slope = 0.0154 m/m Slope = 0.00381 m/m Slope =-0.00039 m/m
Invert1 = 84.44 m Invert1 = 83.85m Invert1 = 83.05 m Invert1 = 82.33 m Invert1 = 82.28 m
Invert2 = 84.06 m Invert2 =83.05m Invert2 = 82.33 m Invert2 = 82.28 m Invert2 = 82.292 m
'\._\ -_ __‘———________ : ___‘———__________ '
A =55 ~ ________h“—*———______ R~ S =,
'0_0200_401241-S ‘ |
_Ufﬂz";QQ?i01240-S ‘ 88
...... | . ) — ; 1 e s | st oo g fc N, . |875
_(0200_6474-S
{‘ = + t T 87
| !
h-‘-‘-‘-‘-“"'--
86.5
| 0.0200_6475-S 0_0200_7156-S-R1| 2
i
| \ | [l
‘ ‘ 86
185.5
85
_______ D R I JEN . [ R———, | SN, < e | ) | M, (.
W19|LS
! 84
110-9 N S i N | I . . |835
4100806-IC
83
82.5
82

40

60 140

Junction MH3 Junction O_0160_400804-S Junction O_0160_400806-S Junction O_0160_400807-S Junction O_0160_6671-S Junction J3_9_R_LS
Max. CWSEL = 84.33624 m Max. CWSEL = 83.94395 m Max. CWSEL = 83.15376 m Max. CWSEL = 82.44703 m Max. CWSEL = 82.39968 m Max. CWSEL = 82.37912 m
06/02/2020 08:35AM 06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:35AM

LAKESHORE ROAD WEST
MAJOR SYSTEM

100 YEAR

PROPOSED




HGL Peak values

Orifice O_0160_400808-IC Conduit O_0200_401240 Conduit O_0200_401238 Conduit O_0200_401239
Flow = 0.001 m¥s Flow = 0.035 m%/s Flow = 0.365 m®/s Flow = 0.486 m?¥/s
Slope = 0.0165 m/m Slope = 0.00576 m/m Slope = 0.00229 m/m
Invert1 = 82.08 m Invert1 = 80.62 m Invert1 =80.31m
Invert2 =81.83 m Invert2 = 80.35 m Invert2 = 80.28 m
B 88
87
86
85
84
83
82
81
80
79
0 20 40 60 80 100 120
Junction O_0160_400808-S Junction O_0160_400808 Junction O_0160_400804 Junction O_0160_400806 Junction O_0160_400807 Junction O_0160_6671_09_1_LS
CWSEL = 83.94627 m CWSEL = 82.50443 m CWSEL = 82.41638 m CWSEL = 81.98442 m CWSEL = 81.18639 m CWSEL = 80.00918 m
Max. CWSEL = 83.94627 m Max. CWSEL = 82.50443 m Max. CWSEL = 82.41638 m Max. CWSEL = 81.98442 m Max. CWSEL =81.18639 m Max. CWSEL = 80.00918 m
06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:35AM

LAKESHORE ROAD WEST
MINOR SYSTEM

5 YEAR

EXISTING



HGL Peak values
Conduit C4 Conduit O_0200_401242 Conduit O_0200_401239 Conduit O_0200_7156_1
Flow = 0.101 m¥s Flow = 0.259 m%¥/s Flow = 0.471 m¥/s Flow = 0.667 m®/s
Length =16.9 m Length =50.172 m Length=13.116 m Length =11.58 m
Depth = 0.45m Depth =0.45m Depth =0.45m Depth =0.825 m
Slope = 0.0101 m/m Slope = 0.00957 m/m Slope = 0.00229 m/m Slope = 0.00207 m/m
Invertl = 82.04 m Invertl = 81.7 m Invert1 = 80.31 m Invertl = 79.25 m
Invert2 = 81.87 m Invert2 =81.22 m Invert2 = 80.28 m Invert2 = 79.226 m
-‘HHH-H‘-R___ _-x-_-_ﬂ_"““x-h,____h_“_ ___________________—__________ = “
| 84.5
O_0160_400804-IC
......................................... == 84
83.5
60 400806-IC
83
- | 0_0160_6671-IC . N
0 400807-IC ——  ~ 825
82
1 81.5
81
— LS 80.5
80
79.5
79
20 40 60 80 100 120 140

\ —

Junction MH2
Max. CWSEL = 82.4029 m
06/02/2020 08:35AM

Junction O_0160_400804
Max. CWSEL = 82.38887 m
06/02/2020 08:35AM

_—

Junction O_0160_400806
Max. CWSEL = 81.96092 m
06/02/2020 08:35AM

Junction O_0160_400807
Max. CWSEL = 81.1507 m
06/02/2020 08:35AM

06/02/2020 08:35AM

Junction O_0160_6671_09_1_LS
Max. CWSEL = 79.96413 m

/"'/.
Junction O_0160_6671_09 2 LS
Max. CWSEL = 79.94186 m
06/02/2020 08:35AM

LAKESHORE ROAD WEST
MINOR SYSTEM

5 YEAR

PROPOSED




HGL

Conduit O_0200_401240
Flow = 0.064 m¥/s

Slope = 0.0165 m/m
Invert1 = 82.08 m

Invert2 =81.83 m

Conduit O_0200_401242
Flow = 0.316 m%¥/s

Slope = 0.00957 m/m
Invert1 =81.7m

Invert2 =81.22 m

Conduit O_0200_401239
Flow = 0.578 m%/s

Slope = 0.00229 m/m
Invertl =80.31m
Invert2 = 80.28 m

Peak values

Conduit O_0200_7156_1
Flow = 1.336 m%s

Slope = 0.00207 m/m
Invert! =79.25m
Invert2 = 79.226 m

Junction O_0160_400808
CWSEL = 83.88092 m

Max. CWSEL = 83.88092 m
06/02/2020 08:30AM

20

40

Junction O_0160_400804
CWSEL =83.77097 m

Max. CWSEL = 83.77097 m
06/02/2020 08:30AM

83.5

60

Junction O_0160_400806
CWSEL = 83.12463 m
Max. CWSEL = 83.12463 m
06/02/2020 08:30AM

80

Junction O_0160_400807
CWSEL =82.34254 m

Max. CWSEL = 82.34254 m
06/02/2020 08:30AM

100

83

120

Junction O_0160_6671_09_1_LS

CWSEL = 81.77467 m
Max. CWSEL = 81.77467 m
06/02/2020 08:35AM

82

81.5

81

80.5

80

79.5

79

140

Junction O_0160_6671_09_2_LS
CWSEL = 81.6803 m

Max. CWSEL = 81.6803 m
06/02/2020 08:35AM

LAKESHORE ROAD WEST
MINOR SYSTEM

100 YEAR

EXISTING




HGL Peak values
Conduit C4 Conduit O_0200_401242 Conduit O_0200_401239 Conduit O_0200_7156_1
Flow = 0.124 m¥/s Flow = 0.329 m3/s Flow = 0.626 m?*/s Flow = 1.179 m¥/s
Length =16.9 m Length =50.172 m Length=13.116 m Length =11.58 m
Depth = 0.45m Depth =0.45m Depth =0.45m Depth =0.825 m
Slope = 0.0101 m/m Slope = 0.00957 m/m Slope = 0.00229 m/m Slope = 0.00207 m/m
Invertl = 82.04 m Invertl = 81.7 m Invert1 = 80.31 m Invertl = 79.25 m
Invert2 = 81.87 m Invert2 =81.22 m Invert2 = 80.28 m Invert2 = 79.226 m
-‘HHH'HRH _""‘---_______H-\-H---- o _____————_____ — “
84.5
O_0160_400804-IC
............................................... 84
83.5
~6=0160_%00806-IC
—r 83
. 0_0160_6671-IC
50160 400807-IC — 825
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\ —

Junction MH2
Max. CWSEL = 83.79358 m

40

Junction O_0160_400804
Max. CWSEL = 83.78212 m

Junction O_0160_400806
Max. CWSEL = 83.082 m

0160_400807
Max. CWSEL = 82.10409 m

Junction O_0160_6671_09_1_LS
Max. CWSEL = 81.35858 m

Junction O_0160_6671 09 2 LS

Max. CWSEL = 81.27497 m
06/02/2020 08:30AM

LAKESHORE ROAD WEST
MINOR SYSTEM

100 YEAR

PROPOSED

06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:30AM 06/02/2020 08:30AM




HGL Peak values

Conduit O_0200_6725-S Conduit O_0200_6380-S Conduit O_0200_6381-S Conduit O_0200_6711-S
Flow = 0.145 m¥/s Flow = 0.136 m%s Flow = 0 m¥s Flow = 0.045 m¥/s
Slope = 0.00608 m/m Slope = 0.021 m/m Slope =-0.00383 m/m Slope = 0.0062 m/m
Invertl = 83.54 m Invert1 =83.22 m Invertl =83.01 m Invert1 =83.03 m
Invert2 = 83.22 m Invert2 = 83.01 m Invert2 = 83.03 m Invert2 = 82.28 m
\ 87.5
\
h-‘-‘-"""'--...
AN i 87
\ __________.——
 TRPESESSE SO T
\
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I+ < 86.5
\___
o 86
. 85.5
= 85
- 845
- 84
183.5
83
82.5
82
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
Junction O_0160_6137-S Junction O_0160_6138-S Junction O_0160_6770-S Junction O_0160_9331-S Junction O_0160_6769-S Junction O_0160_6112-S
CWSEL = 83.60593 m CWSEL = 83.32927 m CWSEL = 82.91946 m CWSEL = 83.10323 m CWSEL =83.11622 m CWSEL = 82.3529 m
Max. CWSEL = 83.60593 m Max. CWSEL = 83.32927 m Max. CWSEL = 82.91946 m Max. CWSEL = 83.10323 m Max. CWSEL =83.11622 m Max. CWSEL = 82.3529 m
06/02/2020 08:40AM 06/02/2020 08:40AM 06/02/2020 08:45AM 06/02/2020 08:50AM 06/02/2020 08:45AM 06/02/2020 08:40AM

ICTORIA ST. EAST
MAJOR SYSTEM
5 YEAR
EXISTING



92 9
| 6137-IC

20

Junction O_0160_6137-S
Max. CWSEL = 83.60596 m

06/02/2020 08:40AM

O_D200_p563-S

80

Junction O_0160_6138-S
Max. CWSEL = 83.3308 m
06/02/2020 08:40AM

100

Junction O_0160_6770-S
Max. CWSEL = 82.92555 m
06/02/2020 08:45AM

0_0200_7325-S
200 7324-S
|

' 1sq‘_____

180 220

Max. CWSEL

Junction O_0160_9331-S

06/02/2020 08:50AM

=83.10319 m

Junction O_0160_6769-S
Max. CWSEL = 83.1162 m
06/02/2020 08:45AM

240

D 9
 6112-IC

260

Junction O_0160_6112-S
Max. CWSEL = 82.35289 m
06/02/2020 08:40AM

HGL Peak values
Conduit O_0200_6725-S Conduit O_0200_6380-S Conduit O_0200 _f Conduit O_0200_6381-S Conduit O_0200_6711-S
Flow = 0.145 m¥/s Flow = 0.142 m?/s Flow = 0 m¥/s Flow = 0 m¥s Flow = 0.045 m?¥/s
Length = 52.647 m Length=10m Length =94 m Length =5.217 m Length =120.874 m
Depth =4 m Depth=3.7m Depth=37m Depth=3.7m Depth=3.7m
Slope = 0.00608 m/m Slope = 0.021 m/m Slope = -0.00255 m/m Slope =-0.00383 m/m Slope = 0.0062 m/m
Invert1 = 83.54 m Invertl = 83.22 m Invert1 =82.79 m Invert1 =83.01 m Invert1 =83.03 m
Invert2 = 83.22 m Invert2 = 83.01 m Invert2 = 83.03 m Invert2 = 83.03 m Invert2 = 82.28 m
0O_0200 6724-S
‘w,‘ = 87.5
|
\ -_____________________'__—————————’_'_'_'_ 87
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825

82

ICTORIA ST. EAST
MAJOR SYSTEM
5 YEAR
PROPOSED




HGL Peak values
Conduit O_0200_6725-S Conduit O_0200_6380-S Conduit O_0200_6381-S Conduit O_0200_6711-S
Flow = 1.428 m¥/s Flow = 1.432 m¥/s Flow = 1.138 m%/s Flow = 2.366 m¥/s
Slope = 0.00608 m/m Slope = 0.021 m/m Slope =-0.00383 m/m Slope = 0.0062 m/m
Invert1 = 83.54 m Invert1 =83.22 m Invertl =83.01 m Invert] =83.03 m
Invert2 = 83.22 m Invert2 = 83.01 m Invert2 = 83.03 m Invert2 = 82.28 m
\ 875
\
h-‘-‘-"""'--._.
\ S — 87
p VIS S T
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835
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825
82
20 40 60 80 100 120 140 160 180 200 220 240 260 280
Junction O_0160_6137-S Junction O_0160_6138-S Junction O_0160_6770-S Junction O_0160_9331-S Junction O_0160_6769-S Junction O_0160_6112-S
CWSEL = 83.70424 m CWSEL = 83.41807 m CWSEL =83.31824 m CWSEL = 83.30615m CWSEL = 83.29882 m CWSEL = 82.66158 m
Max. CWSEL = 83.70424 m Max. CWSEL = 83.41807 m Max. CWSEL = 83.31824 m Max. CWSEL = 83.30615m Max. CWSEL = 83.29882 m Max. CWSEL = 82.66158 m
06/02/2020 08:35AM 06/02/2020 08:35AM 06/02/2020 08:40AM 06/02/2020 08:40AM 06/02/2020 08:40AM 06/02/2020 08:45AM

VICTORIA ST. EAST
MAJOR SYSTEM
100 YEAR
EXISTING




20

Junction O_0160_6137-S

Max. CWSEL = 83.70408 m

06/02/2020 08:35AM

60

Junction O_0160_6138-S
Max. CWSEL = 83.41827 m
06/02/2020 08:35AM

Junction O_0160_6770-S
Max. CWSEL = 83.31796 m
06/02/2020 08:40AM

140 ' 1sq_ 180 200

Junction O_0160_9331-S
Max. CWSEL = 83.30582 m
06/02/2020 08:40AM

Junction O_0160_6769-S
Max. CWSEL = 83.29842 m
06/02/2020 08:40AM

260 280

Junction O_0160_6112-S
Max. CWSEL = 82.65968 m
06/02/2020 08:45AM

ICTORIA ST. EAST
MAJOR SYSTEM
100 YEAR
PROPOSED

HGL Peak values
Conduit O_0200_6725-S Conduit O_0200_6380-S Conduit O_0200 Conduit O_0200_6381-S Conduit O_0200_6711-S
Flow = 1.424 m®/s Flow = 1.437 m¥s Flow = 1.143 m¥s Flow = 1.137 m?¥s Flow = 2.354 m3¥/s
Length = 52.647 m Length=10m Length =94 m Length =5.217 m Length =120.874 m
Depth =4 m Depth=3.7m Depth=37m Depth=3.7m Depth=3.7m
Slope = 0.00608 m/m Slope = 0.021 m/m Slope = -0.00255 m/m Slope = -0.00383 m/m Slope = 0.0062 m/m
Invert1 = 83.54 m Invert! = 83.22 m Invert1 =82.79 m Invert1 =83.01 m Invert! =83.03 m
Invert2 = 83.22 m Invert2 = 83.01 m Invert2 = 83.03 m Invert2 = 83.03 m Invert2 =82.28 m
0O_0200_6724-S
= 875
| \
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HGL

Conduit O_0200_6724
Flow = 0.31 m%¥s
Slope = 0.0047 m/m
Invert1 =81.25m
Invert2 = 81.04 m

Conduit O_0200_6725
Flow = 0.397 m%¥/s
Slope = 0.00437 m/m
Invert! =81.04 m
Invert2 = 80.81 m

Conduit O_0200_6381
Flow = 0.399 m?*/s
Slope =-0.00575 m/m
Invert1 = 80.06 m
Invert2 = 80.09 m

Conduit O_0200_6711
Flow = 1.595 m%/s
Slope = 0.00422 m/m
Invert] =79.94 m
Invert2 = 79.43 m

Peak values

20

Junction O_0160_6136
CWSEL = 83.61656 m

40

Max. CWSEL = 83.61656 m

06/02/2020 08:40AM

|
|

60

80 100

Junction O_0160_6137
CWSEL = 83.44401 m

Max. CWSEL = 83.44401 m
06/02/2020 08:40AM

120 140

Junction O_0160_6138
CWSEL =83.18945 m

Max. CWSEL = 83.18945 m

06/02/2020 08:40AM

160

180 200

Junction O_0160_9331
CWSEL = 82.79539 m

Max. CWSEL = 82.79539 m

06/02/2020 08:40AM

83.5

83

220 240

Junction O_0160_6769
CWSEL =82.21301m

Max. CWSEL =82.21301 m
06/02/2020 08:40AM

300

Junction O_0160_6112
CWSEL =81.63235m
Max. CWSEL = 81.63235m
06/02/2020 08:40AM

MINOR
5 YEAR
EXISTING

VICTORIA ST. EAST
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HGL

Peak values
Conduit O_0200_6724 Conduit O_0200_6725 Conduit O_0200_6381 Conduit O_0200_6711
Flow = 0.309 m*/s Flow = 0.395 m?¥/s Flow = 0.398 m?/s Flow = 1.597 m?*/s
Length = 44.698 m Length = 52.647 m Length=5.217 m Length =120.874 m
Depth = 0.525 m Depth=0.6 m Depth =0.375m Depth =1.05m
Slope = 0.0047 m/m Slope = 0.00437 m/m Slope =-0.00575 m/m Slope = 0.00422 m/m
Invertl =81.25 m Invertl = 81.04 m Invert1 = 80.06 m Invertl =79.94 m
Invert2 = 81.04 m Invert2 = 80.81 m Invert2 = Invert2 = 80.09 m Invert2 =79.43 m
~—_ 2 =
— /
84
| 83.5
 0160_6769-IC
83
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180.5
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20

120

140 260 300

\ - - o S e
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\»‘ \ “““-»EH__EH e ——— e
\ T — — B i

Junction O_0160_6136 Junction O_0160_6137 Junction O_0160_6138 Junction O_0160_9331 Juncﬁon 0O_0160_6769 Junction O_0160_6112
Max. CWSEL = 83.61626 m Max. CWSEL = 83.44994 m Max. CWSEL = 83.19714 m Max. CWSEL = 82.80589 m Max. CWSEL = 82.20837 m Max. CWSEL = 81.6403 m

06/02/2020 08:40AM 06/02/2020 08:40AM 06/02/2020 08:40AM 06/02/2020 08:40AM 06/02/2020 08:40AM 06/02/2020 08:40AM

ICTORIA ST. EAST
MINOR
5 YEAR
PROPOSED




HGL Peak values

Conduit O_0200_6724 Conduit O_0200_6725 Conduit O_0200 6381 Conduit O_0200_6711
Flow = 0.256 m¥/s Flow = 0.303 m%¥/s Flow = 0.305 m%/s Flow = 1.645 m¥s
Slope = 0.0047 m/m Slope = 0.00437 m/m Slope =-0.00575 m/m Slope = 0.00422 m/m
Invertl =81.25m Invertl =81.04 m Invert1 = 80.06 m Invertl =79.94 m
Invert2 = 81.04 m Invert2 = 80.81 m Invert2 = 80.09 m Invert2 =79.43 m
T
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0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320
Junction O_0160_6136 Junction O_0160_6137 Junction O_0160_6138 Junction O_0160_9331 Junction O_0160_6769 Junction O_0160_6112
CWSEL = 83.88049 m CWSEL =83.72172 m CWSEL = 83.60222 m CWSEL =83.41885 m CWSEL = 83.13652 m CWSEL = 82.52777 m
Max. CWSEL = 83.88049 m Max. CWSEL =83.72172 m Max. CWSEL = 83.60222 m Max. CWSEL = 83.41885 m Max. CWSEL = 83.13652 m Max. CWSEL = 82.52777 m
06/02/2020 08:35AM 06/02/2020 08:35AM 06/02/2020 08:35AM 06/02/2020 08:35AM 06/02/2020 08:35AM 06/02/2020 08:35AM

ICTORIA ST. EAST
MINOR
100 YEAR
EXISTING



0_02

Peak values
Conduit O_0200_6724 Conduit O_0200_6725 Conduit O_0200_6381 Conduit O_0200_6711
Flow = 0.258 m3*/s Flow <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>