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1.0 Introduction and Background
11 General

WMI & Associates Limited was retained by Solid General Contractors Inc. to prepare
a Stormwater Report for the 0.24ha proposed mixed-use infill development located at
30 Sophia Street West in the City of Barrie.

The property is legally referred to as Part of Lot 7 and Part of Lot 8 West Side of Maple
Avenue, Part of Lot 6 East Side of Mary Street, Registered Plan 121, City of Barrie,
County of Simcoe.

The subject site is located northeast of the intersection between Sophia Street West
and Mary Street. The site is located in a mixed-use area comprising low-medium
density residential, as well as small office and commercial properties. It is bound to the
south and west by Sophia Street West and Mary Street, respectively, to the north by a
single family dwelling at 111 Mary Street, and to the east by a commercial property at
18 Sophia Street West. The site currently contains one (1) 370.8m? 2-storey
commercial structure, an asphalt and gravel parking lot, with residual lands being made
up of lawn and trees. An existing watercourse traverses the central portion of the site
in a west-east direction with the western half being enclosed and beneath the building
and the eastern half as open natural channel. The general location of this property is
illustrated on FIG1 in Appendix A (Site Location Plan) and will be referred to as “30
Sophia Street West” or the “site” within the context of this report.

An investigation of the existing and proposed servicing and stormwater management
design have been undertaken in order to support the construction of the proposed
mixed-use re-development. The proposed development will include a 1007.5m? 4-
storey mixed-use building with ground level commercial space, 39 residential units, a
rooftop amenity area, underground and surface parking space and perimeter
landscaped area. Two driveways are proposed for the site with one entrance from Mary
Street, approximately 38m north of the Sophia Street West and Mary Street
intersection and the second entrance from Sophia Street West, approximately 65m
east of the aforementioned intersection.

The stormwater management features that have been designed for this site will provide
both quantity and quality control. It should be noted that the construction of certain
Low Impact Development features will be limited due to site-specific constraints.
Proposed stormwater management features for the site include rooftop storage, and a
perforated pipe exfiltration system.
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1.2 Background

The following is a summary of drawings/reports utilized in establishing the existing
services and site constraints for the subject lands:

e Storm Drainage Plan for Queen’s Park Neighbourhood Renewal — Sophia
Street West, Mary Street and Maple Avenue, City of Barrie Engineering
Department, Drawing No. 2020-000, Sheet No. STM1 dated July 28, 2017.

e Paradigm Architecture + Design, Site Plan (A102) and Architectural Plans
(A200-204, A300-301, A400-401, and A501).

e Queen’s Park Neighbourhood Renewal- Plan & Profile, Sheet No. PP1 and
PP4, City of Barrie Engineering Department, Drawing No. 2020-000, Sheet No.
STM1 dated September 9, 2018.

e Draft Geotechnical Investigation Report, 30 Sophia Street West, Barrie,
Ontario, 14909-001, (prepared by Cambium Inc., July 27, 2022).

e Hydrogeological Assessment, 30 Sophia Street West, Barrie, Ontario,
14909-001, (prepared by Cambium Inc., October 4, 2022).

Itis the intent of this report to demonstrate, utilizing the existing and proposed services
available and according to the City of Barrie Design Standards, the feasibility to service
and develop the proposed development via the adjacent right-of-way’s (i.e. Sophia
Street West and Mary Street).

Refer to Appendix C for the above-mentioned background information.

2.0 Development Design Criteria

The stormwater management design for the site will incorporate the policies and
criteria of a number of agencies, including the Ministry of the Environment,
Conservation and Parks (MECP), Lake Simcoe Region Conservation Authority
(LSRCA) and the City of Barrie (City). Considering the size and type of development
proposed, and the desire to provide water balance, runoff volume control, phosphorus
reduction and quality control for the site runoff, additional design guidance has been
provided based on the Low Impact Development Stormwater Management Planning &
Design Guide (LID Manual) prepared by the Credit Valley Conservation (CVC) and the
Toronto and Region Conservation Authority (TRCA), Version 1.0, dated 2010. The
above noted agencies stormwater design criteria for the proposed development are
summarized below:

¢ Following the MECP and LID Guidelines noted above, the stormwater management
design utilized for the site will provide water quality control at an Enhanced Level
of Protection (minimum of 80% Total Suspended Solids removal efficiency).
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Engineering Design Standards, City of Barrie/LSRCA.
0 Post-to-Pre stormwater quantity peak flow control
0 An Enhanced level of stormwater quality control
o Erosion and sediment control
o Provide a sufficient outlet for stormwater
0 Runoff Volume Control, Phosphorus Reduction & Water Balance

Site layout and stormwater management design are based on the guidelines
described in the South Georgian Bay Lake Simcoe Source Protection Plan
amended on May 14, 2015.

Stormwater quantity control will be provided via the use of rooftop flow controls
which will over control the runoff generated on the proposed building’s flat rooftop
area over a maximum of 24hrs. Post-development peak flows will be controlled to
pre-development levels for each of the 2-100 year design storms.

Stormwater quality control will be provided via the use of an oil/grit separator (OGS)
sized for ETV particle size distribution as well as a perforated pipe exfiltration
system. All residual site area not directed to the aforementioned stormwater
features are considered to release clean runoff (i.e. sloped rooftop and landscaped
areas).

The City of Barrie’s Water Pollution Control Centre (WPCC) Station Rainfall
Intensity-Duration-Frequency (IDF) data, adjusted to account for climate change,
will be used to determine the peak design flows and runoff volumes for each of the
design storm events analyzed.

Erosion and Sediment Control measures will be implemented prior to and during
the construction of the development and maintained until the site is stabilized.

3.0 Pre-Development Condition

3.1

General

The eastern limits of the site are undeveloped and consist mainly of grass and minor
tree cover. The residual site area consists of an existing 370.8m?, 2-storey commercial
building, and associated asphalt and gravel parking areas along the north and west
limits of the property.



30 Sophia Street West, Barrie

Stormwater Management Report
November 2022

3.2 Pre-Development Drainage

External drainage enters the site from the north and east as overland sheet flow. Site
drainage is generally in a northeast to southwest direction with approximately 1.5m of
topographic relief.

The site (Catchment PRE) is predominantly drained via overland sheet flow, with the
majority of the runoff flowing toward the southwest. The open channel drainage feature
located in the eastern portion of the site collects runoff from the undeveloped portion
of the property as well as the external drainage areas to the north and east.
Immediately east of the existing building, the open channel transitions into a trunk
storm sewer that drains west under the existing building prior to entering the Mary
Street right-of-way.

Refer to Figure 2 for the Pre-Development Drainage Plan, In Appendix A.
3.3 Soil Conditions

According to the Soils Map of Simcoe County, Ontario, South Sheet, Soil Survey
Report No. 29 prepared for the Department of Agriculture, the site consists of a
combination of Vasey Sandy Loam and Tioga Loamy Sand which belong to Hydrologic
Soil Group ‘AB’ and are considered good draining soils. The Runoff Coefficients and
Curve Numbers associated with the site drainage area were computed by calculating
weighted values based on corresponding land uses and soil type. The Hydrologic Soil
Group was determined in accordance with the Ontario Ministry of Transportation
(MTO) Soil Classification System.

A Geotechnical Investigation (dated July 27, 2022) was completed by Cambium Inc.
This investigation consisted of 4 boreholes (BH/MW101-22, BH/MW102-22,
BH/MW103-22, BH104-22) drilled to depths of 6.7m below ground surface, with three
of the boreholes each outfitted with a monitoring well. Below the surficial topsoil, a
sand fill layer up to 1.5m thick was encountered with the underlying native soil
generally consisting of sand to silty sand with varying amounts of gravel and clay.
Groundwater was encountered at the time of borehole drilling with levels at 1.5m to
3.0m below ground surface. Groundwater table depths were found to be 0.85m to 2.6m
below grade as observed on April 29, 2022.

A Hydrogeological Assessment (dated October 4, 2022) was completed by Cambium
Inc. This assessment revealed that the surficial soils exhibit a percolation rate of
18min/cm (33mm/hr). The Water Balance Assessment contained within the report
indicates that 17% of the runoff from the building rooftop (132m?3/year) will be required
to be infiltrated to restore water balance to pre-development levels.
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Cambium’s review of Source Water Protection and Risk Management indicated that
the subject site is located within Well Head Protection Areas WHPA-D and WHPA-Q2,
partially within a Significant Groundwater Recharge Area and Highly Vulnerable
Aquifer, as well as within an Issues Contributing Area for sodium and chloride.
Considering the Source Water Protection areas impacting the site in addition to the
high groundwater table, the potential of implementing infiltration practices is limited
although the site soils are conducive.

Refer to Appendix D for the aforementioned Geotechnical Investigation and
Hydrogeological Assessment.

4.0 Post-Development Condition
41 General

The proposed residential development includes a standalone 1007.5m? 4-storey mixed
use building complete with ground level commercial space, 39-residential units, rooftop
amenity space, underground and surface parking space and perimeter landscaped
area. The proposed building will be located at the southwest corner of the site.

Post-development drainage patterns on-site will be generally consistent with that of
the existing condition. Differing from the existing condition, the City of Barrie is
currently undertaking the design for the reconstruction of municipal infrastructure along
Sophia Street West, Mary Street and Maple Avenue with the Queen’s Park
Neighbourhood Renewal project. This will entail the removal of the existing stormwater
drainage system that currently traverses the site in an east-west direction and
relocating the drainage network within the Sophia Street West right-of-way. All of the
drainage from the site will ultimately enter the Sophia Street West storm sewer system
at the southwest corner of the site.

4.2 Post-Development Drainage

The site is proposed to have two (2) connections to the surrounding municipal storm
sewer system. The first connection will be to the Mary Street storm sewer at the
northwest limit of the site, herein referred to as the north internal storm sewer. The
second connection will be to the Sophia Street West storm sewer at the southeast
corner of the site, herein referred to as the south internal storm sewer.

The north internal storm sewer will convey the contributing runoff generated by the
north edge of the building (sloped roof) and the parking lot, to a proposed an oil/grit
separator located upstream of a perforated pipe exfiltration system.
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A by-pass swale located along the north property line is proposed to intercept and
convey the external drainage from the north to the northwest corner of the site. A ditch
inlet catchbasin will collect and convey the external drainage from the north into the
north internal storm sewer immediately downstream of the exfiltration system.

The proposed building consists of an amenity area (flat roof portion) and is herein
referred to as Catchment BLDG, comprising 0.07ha. Runoff from this area is to drain
via Zurn Control — Flo Roof Drains (Z-105) to the north internal storm sewer system at
the northwest corner of the site, downstream of the exfiltration system. As a result,
the maijority of the site runoff will outlet to the proposed Mary Street storm sewer and
ultimately to the relocated trunk storm sewer located within the Sophia Street West
right-of-way.

A proposed trench drain located at the entrance to the underground parking garage
and a ditch inlet catchbasin located at the southeast corner of the site, will collect the
contributing runoff from the Sofia Street West entrance and the external drainage from
the east. The south internal storm sewer will then convey the contributing runoff
directly into the proposed Sofia Street West trunk storm sewer.

The residual site area is made up of the west, south and east perimeter portions of the
building rooftop (sloped roof) and the adjacent landscaped areas to the south and west
of the building.

The entire site with the exception of the flat roof portion of the building (BLDG), will
discharge uncontrolled to the adjacent municipal right-of-way’s. This uncontrolled area
is herein referred to as Catchment UNCTL and is comprised of 0.17ha. All site runoff
ultimately converges at the intersection of Mary Street and Sofia Street West whether
via the proposed storm sewer network or overland flow.

Refer to Figure 3 for the Post-Development Drainage Plan.

5.0 Hydrologic Analysis

5.1 Pre-Development Condition Results

Using the Site drainage areas as illustrated on Figure 2 and the Rational Method, the
total flows were determined for the 2, 5, 10, 25, 50 & 100-year design storm events.

These flows are summarized in Table 1 below.

The stormwater management design calculations including the Rational Method peak
flow values can be found in Appendix B.
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Table 1: Pre-Development Peak Flows

Catchment Area Pre-Development Peak Flows
(ha)
2yr. 5yr. 10 yr. 25 yr. 50 yr. 100 yr.
m?3/s m3/s m?3/s m3/s m3/s m3/s
EXT1 1.22 0.127 0.166 0.193 0.249 0.301 0.343
EXT2 0.10 0.010 0.014 0.016 0.020 0.025 0.028
PRE 0.24 0.029 0.038 0.045 0.058 0.070 0.080

5.2 Post-Development Condition Results

Using the drainage areas as illustrated on Figure 3 and the Rational Method, the total
post-development peak flows were determined for the 2, 5, 10, 25, 50 & 100-year
design storm events. The uncontrolled post-development peak flows are summarized
in Table 2 below.

Table 2: Post-Development Uncontrolled Peak Flows

Catchment Area Post-Development Uncontrolled Peak Flows
(ha)
2yr. 5yr. 10 yr. 25 yr. 50 yr. 100 yr.
m3/s m3/s m3/s m3/s m3/s m3/s
BLDG 0.07 0.015 0.019 0.022 0.027 0.030 0.033
UNCTL 0.17 0.029 0.037 0.044 0.056 0.068 0.077
POST 0.24 0.043 0.057 0.066 0.085 0.102 0.117

By comparing Tables 1 and 2, it is evident that the total post-development uncontrolled
peak flows from the site exceed their respective pre-development target rates. As a
result, post-development peak flow attenuation is required before releasing the site’s
runoff to the adjacent municipal right-of-way’s.

The stormwater management design calculations including the Rational Method peak
flow values can be found in Appendix B.

6.0 Stormwater Quantity Control

Stormwater quantity control will be provided for the site by over-controlling peak flows
discharged from the building rooftop (Catchment BLDG, 0.07ha) in order to
compensate for uncontrolled areas discharging directly to the adjacent municipal right-
of-way’s. It should be noted that due to architectural constraints, only a portion of the
building’s rooftop (flat roof portion) can be controlled, with the remainder (sloped roof
portion) to be directed to the uncontrolled portions of the site.
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Rooftop storage is proposed to be implemented on the flat roof portion of the building
(664m?), which will be outfitted with three (3) Zurn Control - Flo Z-105 drains. These
drains have been designed to release the maximum rooftop storage volume (35.6m?3)
during the 100-year design storm event while drawing down over a period of 17.7hrs.
The drains will attenuate the 100-year design storm’s peak flow rate from the rooftop
to a maximum of 3.32L/s. The sizing, spacing, and number of drains has been
determined based on OBC standards and has been coordinated with the mechanical
design of the building.

Subtracting the over-controlled peak flows from the building catchment (BLDG) from
the sites pre-development target rates, the allowable release rates for the uncontrolled

portion of the site (UNCTL) were determined and are tabulated in Table 3 below.

Table 3: Allowable Release Rates

Catchment Area Allowable Release Rates
(ha)
2yr. 5 yr. 10 yr. 25 yr. 50 yr. | 100 yr.
m3/s m3/s m3/s m3/s m3/s m3/s
PRE 0.24 | 0.029 | 0.038 0.045 0.058 0.070 0.080

BLDG (controlled) 0.07 | 0.001 | 0.002 0.002 0.003 0.003 0.003

UNCTL (allowable) | 0.17 | 0.028 | 0.037 0.043 0.055 0.067 0.076

By comparing Tables 2 and 3, it is evident that the post-development peak flows from
the uncontrolled catchment (UNCTL) are essentially equal to its allowable release
rates. The maximum exceedance of ~1L/s between post- and pre-development peak
flows for catchment UNCTL are considered negligible. As means to further illustrate
this point, the Modified Rational Method was used to determine the maximum storage
volumes required to attenuate each of the peak flow exceedances. The 100-year
design storm governed and resulted in a maximum storage volume requirement of
0.9m3. This storage volume will inherently be accommodated within the voids of the
perforated pipe exfiltration system which consists of a total storage capacity of 6.8m?3.
As a result, the over-control of peak flows from the building rooftop provides sufficient
peak flow attenuation to ensure post-development peak flows are equal to or less than
pre-development target rates.

Table 4 provided below summarizes the release rates and associated storage volumes
for the controlled (flat) portion of the proposed building’s rooftop (BLDG). The storage
volumes were determined using the Modified Rational Method in conjunction with
building rooftop flow control calculations to ensure that the rooftop storage meets all
OBC requirements including a maximum depth of 150mm and draw down time of
24hrs.
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Table 4: BLDG Quantity Control Characteristics

Storm Release Rates (m?/s) & Storage Volumes (m?)
Event Total Inflow Outflow Total Storage
(Year) Area | (Table 2 - BLDG) | (BLDG Controlled) Required
(ha) (m3/s) (m3/s) (m?3)
2 0.015 0.001 14 .4
5 0.019 0.002 19.6
10 0.07 0.022 0.002 23.1
25 ' 0.027 0.003 28.9
50 0.030 0.003 32.2
100 0.033 0.003 35.6

Refer to supporting drawings located in Appendix A and to the supporting calculations
provided in Appendix B for additional details related to the design of the proposed
rooftop controls.

The grading of the site will result in surface storage only during major storm events or
in the event of a storm sewer system failure (clogging). The maximum depth of the
ponding above the storm sewer inlet (CBMH 4) is 0.13m. During less frequent storm
events, the Mary Street site entrance will function as an overland spillway weir and
discharge major system runoff to the Mary Street right-of-way.

The external by-pass swales along the northern and eastern edges of the site will outlet
into ditch inlet catchbasins connected to the north and south internal storm sewer
systems, respectively. In the event of a clogged storm sewer system or during less
frequent storm events, the ditch inlet catchbasins will surcharge and drain to the
respective municipal right-of-way.

7.0 Stormwater Quality Control
7.1 Total Suspended Solids Removal Initiatives

In determining the best approach to provide quality control for the proposed
development, various factors were considered, as follows:

o Existing land characteristics and uses (i.e. soils, topography, treatment area,
location, etc.);

e Sources of stormwater runoff and degree of contamination from each.
e Local requirements and maintenance considerations;

o Facility feasibility & proximity to a suitable stormwater outlet and the receiving
watercourse/body of water (Lake Simcoe);
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e Utilizing an 'integrated treatment train' approach to treat stormwater runoff;

o Ability to utilize landscaped areas and providing water balance and nutrient uptake
benefits;

e Consideration for the groundwater table elevations and spatial separation from the
proposed LIDs.

Based on the above noted factors, the application of an internal storm sewer complete
with an oil/grit separator (OGS — FD-4HC or approved equivalent) and a perforated
pipe exfiltration system have been chosen to provide quality control for the proposed
parking lot area. The OGS has been designed based on Environmental Treatment
Verification (ETV) standards and will remove oils, floatables and suspended solids
providing an Enhanced Level of Protection (80% TSS removal efficiency). The
perforated pipe exfiltration system is proposed to be located immediately downstream
of the OGS to further supplement its stormwater quality control benefits.

The presence of a high ground water table located less than 1.0m from the base of the
perforated pipe exfiltration system prohibits the use of infiltration into the native soils
below the stone trench. Based on this, an impermeable liner around the stone trench
is proposed to isolate the captured runoff from the native soils and filter the stormwater
runoff through the storage media prior to discharging into the downstream municipal
storm sewer system on Mary Street.

Runoff generated from the building’s rooftop is considered ‘clean’. Considering this
and that the rooftop runoff will discharge directly into the internal north storm sewer
downstream of the exfiltration system, no additional quality control measures are
proposed. The remainder of the site is comprised of landscaped space that is
considered to produce clean runoff due to the filtration, infiltration, and
evapotranspiration benefits associated with landscaped space.

It is important to note that the runoff generated by the proposed developments residual
site area (rooftop and landscaped surfaces) is considered to be clean. The external
by-pass swales in conjunction with their downstream ditch inlet catchbasins complete
with deep sumps, will promote sedimentation prior to discharging to the respective
municipal right-of-way’s.

Considering the above, a minimum of 80% Total Suspended Solids (TSS) removal
efficiency is considered to be achievable on-site via the use of the aforementioned
proposed treatment train.

Refer to the Site Grading Plan (GR) and the General Site Servicing Plan (GEN) located
in Appendix A and to the supporting calculations provided in Appendix B for
additional details.

10
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7.2 Total Phosphorus Removal Initiatives

Phosphorus removal initiatives are also proposed for the subject site, in accordance
with the requirements of the Lake Simcoe Protection Plan and the LSRCA Phosphorus
Offsetting Policy, July 2021.

Each of the on-site stormwater management features noted in Section 7.1 above will
retain pollutants and nutrients (such as phosphorus). Due to the nature of the
proposed development, some site area along the perimeter of the property is unable
to be captured and treated. The heavily contaminated portion of the site (parking lot)
will be treated via the use of the OGS and perforated pipe exfiltration system which
are capable of providing 20% and 87% phosphorus removal efficiency, respectively.

Using the phosphorus removal efficiencies listed in Appendix E of the LSRCA
Technical Guidelines for Stormwater Management Submissions (April 2022), and the
Event Mean Concentrations (EMC) of total phosphorus from different land uses as
provided by the LID TTT Workshop, the calculated total post-development phosphorus
export from the site is 0.153kg/yr with the proposed Best Management Practices
(BMPs). The phosphorus export from the site without the BMPs was determined to be
0.317kg/yr which represents of 51.9% reduction in total phosphorus export from the
site based on the implementation of the proposed BMPs.

Based on the above and the LSRCA’s Phosphorus Offsetting Policy (July 2021), the
offsetting calculation is as follows:

Offset Cost ($) = Offset Ratio (2.5:1) x Offset Value ($35,770/kg/yr) x TP load (kg/yr)
x Administration Fee (1.15)
= 2.5 x $35,770/kg/yr x 0.153kg/yr x 1.15
= $15,734.33

It is noted that only the greater of either the phosphorus offsetting fee or water balance
compensation is required — not both.

Site constraints such as high groundwater levels, the presence of an underground
parking structure, proposed land cover and site servicing layout, limits the opportunity
to achieve 80% TP removal. Based on the above, the proposed design is considered
to have maximized the TP removal potential for the development as much as possible.
For supporting calculations, refer to the Phosphorus Removal Calculations located in
Appendix B.

11
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7.3 Water Balance Initiatives

Water Balance Controls are proposed in accordance with the requirements of the Lake
Simcoe Protection Plan (LSPP), LSRCA guidelines, and in accordance with the findings
of the Water Balance Assessment conducted by Cambium Inc. and included within the
Hydrogeological Assessment.

It is noted that the soils present on site are of sufficient permeability (approximately
33mm/hr) to support infiltration; however, the water table is too shallow for the use of
infiltration facilities, as there would be insufficient separation (less than 1.0m) from the
base of any proposed feature.

The Water Balance Assessment notes that there is a net infiltration deficit of 132m?3/year
when comparing post- to pre-development infiltration. To offset the aforementioned
deficit, the assessment suggests that approximately 17% of rooftop runoff is required to
be infiltrated. With the total rooftop area (flat and sloped) being equal to 1007.5m?, 17%
is equal to 171.3m?2.

Based on the configuration of the building, the flat portion of the roof has an area of 664m?
and the remaining sloped portion has an area of 343.5m? which is unable to be controlled.
The northern portion of the sloped roof (118.0m?) is presumed to be directed to the parking
lot, and the remaining uncontrolled sloped roof portion (225.5m?) is directed to downspouts
discharging to pervious (landscaped) areas along the west, south and east sides of the
building. Considering that the area of the rooftop that will drain to pervious surfaces is
greater than that required from the Water Balance Assessment, (225.5m? > 171.3m?),
sufficient water balance is achieved.

With respect to overall water balance for the subject lands, the proposed SWM design
is considered to have made every feasible effort to maintain the pre-development
infiltration and evapotranspiration rates.

Refer to Appendix C for the Hydrogeological Investigation prepared by Cambium Inc.
for details related to the water balance analysis.

7.4 Runoff Volume Control

In an effort to provide adequate runoff volume control as per Section 3.2.4, Volume
Control Requirements, Section 3.2.5 Stormwater Volume Control Techniques and
Section 3.2.6 Flexible Treatment Alternatives for Sites with Restrictions within the
LSRCA Technical Guidelines for Stormwater Management Submissions, effective date
April, 2022, the following factors were considered:

12



30 Sophia Street West, Barrie

Stormwater Management Report
November 2022

e The proposed infill re-development is less than 5.0ha and only results in 0.08ha of
new impervious surface relative to the pre-development condition but considering
the that the proposed building area is >500m?, Section 3.2.4 of the LSRCA SWM
Guidelines is applicable.

e Groundwater monitoring observed in BH/MW103-22 revealed a groundwater level
at 233.26m (0.85mbgs) during the review in April 2022, which is expected to be the
highest groundwater elevation. Considering this, the construction of the infiltration
features are not feasible on-site and the proposed perforated pipe exfiltration
system will have an impermeable liner so that the runoff is detained and filtered
on-site rather than retained and infiltrated as per Section 3.2.5 of the LSRCA SWM
Guidelines.

e As previously stated, site constraints such as the high groundwater levels, the
presence of an underground parking structure, proposed land cover and site
servicing layout, limits the opportunity to infiltrate runoff. As a result, a best efforts
approach to stormwater runoff volume control has been provided based on
Alternative #2 within Section 3.2.6 of the LSRCA SWM Guidelines (minimum 5mm
of volume reduction from all impervious surfaces (0.20ha), 10m3).

To achieve sufficient runoff volume control as per the criteria noted above, a
combination of the proposed perforated pipe exfiltration system and rooftop storage
will be utilized. The runoff volume directed to the perforated pipe exfiltration system
will be filtered prior to discharge from the site while the over-controlled rooftop runoff
will not require filtration as it is considered to be clean.

The following table demonstrates how runoff volume control requirements are
exceeded by the proposed stormwater management design:

Table 5: Runoff Volume Control

Impervious SWM Feature Required Provided
Areas Runoff Runoff
Volume Volume
Parking Lot (0.09ha) Perforated Pipe 4.5m?3 6.8m3
Exfiltration System
Flat Rooftop (0.07ha) Rooftop Controls 3.5m3 3.5m3
Residual (0.04ha) - 2.0m?3 -
Total (0.20ha) 10.0m3 10.3m3

Based on the results provided within Table 5, the total provided runoff volume exceeds
the minimum required and as a result, sufficient control is achieved.
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7.5 Winter Salt, Temperature, and Other Contaminants

In providing adequate quality control with respect to winter salt, temperature, and other
contaminants the following factors were considered:

e The application of winter salt is expected, however the need for significant
application is minimized due to the mild slopes/grades within the proposed parking
lot, and the presence of the underground parking garage which will not be exposed
to ice/snow. Directing the sloped portions of the building rooftop to perimeter
landscaped areas and the flat portion of the building rooftop directly into the internal
north storm sewer system will reduce the need for heavy salt application in the
parking lot and pedestrian walkway areas. The site will consist of sufficient snow
storage areas properly located as per municipal standards and based on the nature
of the re-development, tree cover will be minimal resulting in negligible winter
shading impacts and promoting increased snow/ice melt. Where possible, the use
of winter road salt will be minimized and supplemented with sand which can be
more easily captured by the proposed stormwater management quality control
features.

o With respect to temperature of stormwater runoff, the only proposed storage
feature exposed to sunlight is the flat portion of the building rooftop and it functions
on the premise of temporary stormwater capture and subsequent release over 24
hours or less. The reduced attenuation time decreases the potential of increasing
water temperatures.

o Other contaminants such as heavy metals, oil & grease, will be captured via the
storm sewer system and OGS unit. Due to the minimal landscaped area proposed
within the re-development, pesticide use is not expected.

8.0 Erosion and Sediment Controls

Effective erosion and sediment control must be established prior to construction
commencement and maintained until the site has been stabilized. Proactive measures
will be required to limit the amount of sediment travelling downstream. Where site
grading is required, exposure of the soil during construction should be minimized to
avoid erosion and sedimentation.

The following measures must be carried out prior to construction and maintained until
disturbed areas have regained significant grass cover:

Topsoil Stripping: Topsoil stripping will be reduced as much as possible. Where
grading is necessary, the exposed soil will be stabilized by seeding immediately upon
being set to grade. Should topsoil stockpiling be required, the stockpiles will be kept
at manageable levels for grass/weed cutting purposes.
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Silt Fence: Silt fence will be placed along the down slope of all excavated material to
prevent sediment transport. Periodic inspections and repairs to the silt fence should be
performed regularly, as well as after every rainfall event.

Storm Sewer Inlets: Filter cloth complete with clear stone cover at storm sewer inlet
structures (i.e. catchbasins and area drains), will ensure sediment laden overland
runoff during construction is filtered before entering the municipal storm sewer system.

Mud Mat: Mud tracking from construction traffic must be controlled through the use of
a mud-mat consisting of large diameter rip-rap located at the construction site
entrance/exit.

Monitoring and Inspection: Erosion monitoring and sediment removal should be
undertaken each week during construction, and after every significant rainfall event.
All damaged or clogged control devices or fencing must be repaired immediately.

Finally, the Site Engineer will be responsible for completing routine inspections of the
sediment and erosion control items throughout the construction phase of the
development. During the construction period erosion protection shall be implemented
according to the Erosion & Sediment Control Plan (ESC). Refer to Erosion & Sediment
Control Plan (ESC) in Appendix A for additional details.

9.0 Summary and Conclusions

As outlined herein this Stormwater Management Report, the proposed mixed-use infill
re-development can be sufficiently integrated onto 30 Sophia Street West in the City
of Barrie, without imposing any negative/adverse impacts to the surrounding lands
from a stormwater management perspective. Specifically, we note the following:

e The Stormwater Management System can be accommodated within the site and
will discharge to the existing stormwater outlets (Mary & Sophia Street West right-
of-way’s).

o Peak flow attenuation will be provided via rooftop storage and associated over-
controlled discharge using Zurn Control — Flo Roof Drains (Z-105).

e An 'Enhanced' Level of Protection, as defined in the MOE's Stormwater
Management Planning & Design Manual, will be provided via an oil/grit separator
(OGS) sized based on ETV Standards and a perforated pipe exfiltration system for
the proposed parking lot. The residual site area is considered to generate clean
runoff (rooftop and landscaped areas).

o Water balance will be provided via downspouts directed to pervious surfaces as
outlined within the Hydrogeological Assessment.
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¢ Phosphorus reduction will be provided via the oil/grit separator (OGS) sized based
on ETV Standards and a perforated pipe exfiltration system for the proposed
parking lot.

e The use of a mud mat, silt fence and storm sewer inlet protection, will provide
sufficient erosion and sediment control during construction until the site is
stabilized.

The stormwater management design as described above, can be constructed and
maintained as a feasible method of treating all stormwater run-off generated by the
development.
Based on the above, we request that this report be received by the City in support of
detailed design and ultimately the construction of the proposed mixed-use infill re-
development located at 30 Sofia Street West.
Respectfully submitted,
WMI & Associates Limited

e Doy P
Chris Jungkunz, E.I.T. Jeremy W. Lightheart, P. Eng.

Z:\Projects\2022\22-770\Design\Reports\Issue_No_11221123_SWM_Report.docx
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l 4. SILTATION CONTROL FENCE (REFER TO BSD—1233) TO BE

CONSTRUCTED/INSTALLED AROUND PERIMETER OF THE
| T PRIOR TO CONSTRUCTION COMMENCEMENT.
L e - - B | 19.82 5. CONSTRUCTION ENTRANCE MAT (REFER TO BSD-23D) TO
NON-WOVEN LLV. STABILIZED GEOTEXTILE TO BE CEDAR FENCE POST TO BE PLACED AT EACH CT T T T T NI T 93
STRETCHED TIGHT AND FOLDED OVERTOF OF FENCE TERMINUS OR CHANGE OF DIRECTION, POSTS ARE 20.12 R S SO B \‘WTEE#@HM#‘R# ASPHALT AREA
A WEaMUN OF 300mm AND WIRE FASTEMED TO BE DIRECT BURIED WITH A MINIMLM 1000 f \ : \ : I : I m : : :T‘—lk\iéﬁéﬁ M
EMBEDMENT —L T ‘ H

(N57°36'20"E P1)
NOTE: CEDAR POSTS ARE REQUIRED WHERE FENCE
LENGTHS EXCEED 150 LINCAR METERS AND ARE NOT

REQUIRED WITHIN THE MUNICIPAL BOULEVARDS

BE POSITIONED AND INSTALLED BY THE CONTRACTOR
PRIOR TO ANY SITE DISTURBANCE.

= 6. ALL DISTURBED AREAS THAT WILL REMAIN FOR MORE

%
XH %XH LXH

S, THAN 30 DAYS SHALL BE STABILIZED PER THE "LSRCA
J TECHNICAL GUIDELINES FOR STORMWATER MANAGEMENT
XH XH XH XH XH XH XH XH XH XH XH XH XH H XH XH XH XH XH H XH XH XH —B5— XH XH XH XH XH —— SUBM'SS'ONS“.
X —ETH X XH X /-\ GRAVEL DRIVEWAY T DRIVEWAY CK OF CURB ASPHALT DRIVEWAY
= \e AURB BACK OF CURB | BACK OF CURB — A ,,, 7. ALL SWM QUALITY CONTROLS SHALL REMAIN OFF—LINE
" 'f, EDCE OF ASPHALT — EDGE OF ASPHALT UNTIL THE SITE HAS BEEN STABILIZED AS APPROVED BY
150mm (7-57) PAGE WIRE FENCING @ DGE OF ASPHALT THE ENGINEER.
25>
50 x 50 x 1800 STEEL T" BAR POSTS S NOTES:
T 3 SOPHIA STREET W
= 1. TOPOGRAPHIC SURVEY PREPARED BY RUDY
1200 T, YELLOW OR ORANGE PAINT o
Or I 4 B MAK SURVEYING LTD. DATED MARCH 14TH,
‘io,, | ] P.I.N. 58800 0079 (LT) 2022,
STEEL T'BAR POST _ o
. P WRE l - o _ — OWN OF ASPHALT 2. SITE PLAN PREPARE BY IPS CONSULTING INC
| FLTER FABRIC ™~ ~ CROWN OF ASPHALT — RECEIVED SEPTEMBER 30TH, 2022.
- 3. EXTERNAL SERVICING INFORMATION PROVIDED
* gﬂmﬁmﬁmﬁ?ﬁ I = = I s I I I . . I IS EEEE S S S S S S - - I . S S . - BY THE CITY OF BARRIE ENGINEERING
ADMMISTERED ACCORDINGLY 1==— 800 I I I B NS S S . I EEEE DD DDDE EEES DEan DD IS S S O S - — IEEE I IS DI I S S S Y B DEPARTMENT, DATED SEPTEMBER 19TH 2018.
2 SILT/SEDIMENT CONTRCL FENCE SHOULD BE ALIGNED WITH CONTOURS FOR SHEET ‘IPMIIN—- I‘ i 3795 ALL EXISTING AND FUTURE SERVICING HAS
3. SILTATIONCONTROL FENCE IS TO BE LOCATED IN AREAS OF LOW SEDIMENT YIELD ON -_.maﬁcﬂo“ﬂ’“m# a0 \ ED&QF NSPHALT BEEN TAKEN FROM THESE DRAWINGS.
TOPOGKRAPHIC FACTOR LS BASED ON SLOPE LENGTH AND GRADENT= | | EDGE OF ASPHALT EDGE OF ASPHALT 4. REFER TO LANDSCAPE PLANS FOR TREE
4. %E‘g{um?mémmﬁémm%mmmm"ﬁCMIm NATIVE BACK OF CURB — BACK OF CURB PRESERVATION, SOFT & HARD LANDSCAPING
COMPAGTION OF TRENGH MATERIAL MEETING 85% S PD. PROPERTY LIMIT OR SOIL OR CLEAR STONE DETAILS.
5. ALL DIMENSIONS ARE IN MILLIME TRES UNLESS OTHERWISE SHOWN TOP OF BANK -
6. SILT/SEDMENT CONTROL FENCE MAY BE UTILIZED FOR TREE PRESERVATION AND IS TO
BE USED IN CONJUNCTION WITH BSD-1231, BSD-1232 AND BSD-1236
o REV No. | paTE: OCT 2017 APPROVED CONTRACTOR TO DETERMINE
m SILTATION CONTROL 2 [ewmwrs | . octtot7 LOCATION OF EXISTING UTILITIES
A L N PRIOR TO CONSTRUCTION.
STANDARD DETAIL FENCING BSD-1233 | Original Signed By
FORMERLY BSD-23A DIRECTOR OF ENGINEERING
Notes: c No|Issue / Revision Date Client: WMI & Associates Limited
1. Unless noted otherwise, the measurements and distances shown on this drawing are shown in meters. SITE BENCHMARK IS THE TOP OF THE 1 | MUNICIPAL SUBMISSION NOvV, 27, 2022 Solid G | Cont ¢ 119 Collier Street
30 SOPHIA e, Ontar
2. Do not scale crawings. CONCRETE MONUMENT AT THE SOUTHWEST In%' eneral Lontractors @  Barie Ontario
CORNER OF THE PROPERTY HAVING AN : il
3. It is the contractor’s responsibility to verify all dimensions, levels and datums on site and report any discrepancies or ELEVATION OF 233.68m. EROSION AND SEDIMENT 66 Leek C t Ph 705-797-2027
omissions to WMI & Associates Ltd. prior to construction. T A~AAN TS AN B AN o Lee rescen . www.wmiengineering.ca
C_ONTRO_L PLAN Richmond Hill, Ontario -
4. This drawing is to be read and understood in conjunction with all other relevant documents applicable to this project. L4B 1H1 Drawn By AB Checked By DAl Drawing No.
5. This drawing is the exclusive property of WMI & Associates Ltd. and the reproduction of any part of this document .
without prior written consent is strictly prohibited. Scale 1:150 Project No. 5, 770 ESC
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GENERAL — CONSTRUCTION

10.

1.

12.

13.
14,

ALL MEASUREMENTS ARE IN METRES, PIPE SIZES IN MILLIMETERS, UNLESS OTHERWISE NOTED.

ALL CONSTRUCTION SHALL BE IN ACCORDANCE WITH CURRENT MUNICIPAL STANDARDS AND THE MOST CURRENT ONTARIO PROVINCIAL STANDARD DRAWINGS
AND SPECIFICATIONS (IN THAT ORDER UNLESS NOTED OTHERWISE). IF A DISCREPANCY ARISES THE MUNICIPAL STANDARDS ARE TO GOVERN.

LOCATIONS OF EXISTING SERVICES ARE NOT GUARANTEED. CONTRACTOR TO CONFIRM EXISTING UTILITY LOCATIONS AND ELEVATIONS PRIOR TO
gﬁﬁSJv%llJ?CKTION. THE CONTRACTOR IS REQUIRED TO NOTIFY THE VARIOUS UTILITY COMPANIES A MINIMUM OF 48 HOURS PRIOR TO THE COMMENCEMENT OF

THE CONTRACTOR IS REQUIRED TO NOTIFY THE MUNICIPALITY AND ENGINEER A MINIMUM OF 48 HOURS TO THE COMMENCEMENT OF ANY WORK. THE
CONTRACTOR IS RESPONSIBLE FOR COORDINATING INSPECTION FOR ALL CIVIL WORKS WITH THE ENGINEER IN ORDER TO PROVIDE SUFFICIENT CERTIFICATION
AS REQUIRED BY THE MUNICIPALITY.

ALL DIMENSIONS AND ELEVATIONS ARE TO BE CHECKED AND VERIFIED BY THE CONTRACTOR. ANY DISCREPANCIES ARE TO BE REPORTED TO THE ENGINEER.

TRAFFIC CONTROLS TO CONFORM TO THE LATEST REVISION OF THE MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES AND ONTARIO TRAFFIC MANUAL
TEMPORARY CONDITIONS (BOOK 7).

STREET AND TRAFFIC SIGNS — M.T.0. STANDARDS
FILTER FABRIC — TERRAFIX 270R OR APPROVED EQUAL.

DEWATERING TO BE CARRIED OUT IN ACCORDANCE WITH OPSS—517 AND 518 TO MAINTAIN ALL TRENCHES IN A DRY CONDITION, CONTRACTOR IS
RESPONSIBLE FOR OBTAINING NECESSARY PERMITS FOR DEWATERING.

ALL DISTURBED AREAS WITHIN EXISTING RIGHT—OF—-WAYS ARE TO BE REINSTATED TO THEIR ORIGINAL CONDITION OR BETTER AS DETERMINED BY THE
MUNICIPALITY (MIN 100mm TOPSOIL AND SOD).

ALL SEWER SYSTEMS INCLUDING SERVICE CONNECTIONS TO THE SEWER MAINS AS WELL AS CATCHBASINS AND MANHOLES SHALL BE THOROUGHLY FLUSHED
AND /OR CLEANED OF DEBRIS AND ALL PIPES SHALL BE TESTED IN ACCORDANCE WITH OPS AND SHALL BE INSPECTED BY AN APPROVED VIDEO CAMERA
TESTING COMPANY AND THE ENGINEER SHALL BE PROVIDED A COPY OF APPROPRIATE DATA UPON COMPLETION OF CONSTRUCTION AND PRIOR TO FINAL
APPROVAL. ANY SECTIONS OF SEWER OR SERVICE CONNECTIONS THAT FAIL TO MEET THE REQUIREMENTS SHALL BE REPAIRED OR REPLACED AT THE
DIRECTION OF THE ENGINEER. ONLY CHEMICAL PRESSURE GROUTING REPAIR TECHNIQUES WILL BE CONSIDERED ACCEPTABLE.

THESE ENGINEERING DRAWINGS ARE TO BE READ IN CONJUNCTION WITH THE LATEST VERSION OF THE GEOTECHNICAL INVESTIGATION. GEOTECHNICAL
INSPECTION & MATERIALS TESTING TO BE PROVIDED DURING ALL SERVICING, PARKING LOT SUB—GRADE, PARKING LOT BASE, PAVEMENT, AND CONCRETE
WORKS.

FOR SPECIFIC DIMENSIONS AND BUILDING INFORMATION REFER TO SITE PLAN/ARCHITECTURAL DRAWINGS.

PIPE DEFLECTION SHOULD BE USED WHEREVER POSSIBLE TO MINIMIZE THE USE OF BENDS, WHEREVER IT IS NECESSARY TO DEFLECT FROM A STRAIGHT
LINE, EITHER IN THE VERTICAL OR HORIZONTAL PLANE, THE AMOUNT OF DEFLECTION SHALL NOT EXCEED THE MANUFACTURER’'S SPECIFICATIONS.

ABOVE GROUND WORKS:

1.
2.
3.

4.
5.
6

SUB—GRADE PREPARATION TO BE COMPLETED IN ACCORDANCE WITH GEOTECHNICAL INVESTIGATIONS, AND SHALL BE PROOF ROLLED.
ASPHALT SURFACES TO BE CONSTRUCTED AS SHOWN ON THE PAVEMENT CROSS—SECTIONS DETAIL.

CONCRETE CURB _ON THE PROPERTY TO BE AS PER OPSD 600.110 CONCRETE BARRIER CURB. CURBS RECONSTRUCTED IN THE MUNICIPAL RIGHT—OF—-WAY
ARE TO MATCH THE EXISTING CURB TYPE.

SIDEWALKS TO BE CONSTRUCTED AS PER OPSD 310.010, 310.020, & 310.030.
CONCRETE STRENGTH FOR CURB AND SIDEWALK IS TO BE 30MPA AT 28 DAYS.
A ROAD OCCUPANCY PERMIT IS REQUIRED PRIOR TO COMMENCEMENT OF WORK IN ANY MUNICIPAL RIGHT—OF—WAY.

SANITARY SEWER:

1.
2.

SANITARY MANHOLES TO BE 1200mm@ AS PER OPSD 701.010 WITH BENCHING ACCORDING TO OPSD 701.021.

ALL SANITARY SEWERS TO BE PVC SDR—35 (OR APPROVED EQUIVALENT). ALL SANITARY SERVICES TO BE PVC SDR—28. BEDDING TO BE IN ACCORDANCE
WITH OPSD 1006.020 AND 802.010.

PROVIDE SANITARY SEWER CLEANOUTS AS REQUIRED BY THE ONTARIO BUILDING CODE.
ALL SANITARY MANHOLES SHALL BE COMPLETED WITH FROST STRAPS PER OPSD 701.100.

MODULAR ADJUSTMENT UNITS FOR MANHOLES TO BE PROVIDED IN ACCORDANCE WITH OPSD 704.010. MAXIMUM THICKNESS OF ADJUSTMENTS UNITS IS
300mm. MODULAR ADJUSTMENT UNITS FOR MANHOLES WITHIN THE MUNICIPAL RIGHT OF WAY TO BE PROVIDED IN ACCORDANCE WITH BSD—41.

STORM SEWER:

—_

PIPE MATERIAL TO BE PVC CERTIFIED TO C.S.A. STANDARDS 182.2 AND 182.4 UNLESS OTHERWISE NOTED.

A

WIDTH SHALL BE:

—et-ACCORDANCE WITHTHE |
URBAN DESIGN MANUAL

PROPERTY LINE

|_500

SIDEWALK

1500 to 2000

\

VARIES

BACK OF CURB /

OPSD - 600.01, 600.02
\ / AND 601.01
1T

= 1
“EDGE OF PAVEMENT : f
501

|_—_L_"50|]

*500 MIN., 1500 MAX. FOR

COMMERCIAL OR INDUSTRIAL
ENTRANCES

PLAN — A
500 VARIES |
sW DRIVEWAY
THROUGH
BOULEVARD
CURB DEPRESSION
MaX,
7% 2% "
CURB TAPER FOR AL — —— 2%

PRIVATE PARK

L
ING LOTS

SECTION A-A

NOTES:

CROSSFALL OF SIDEWALK 2.0% UNLESS OTHERWISE APPROVED.
ALL DIMENSIONS ARE IN MILLIMETRES UNLESS OTHERWISE SHOWN.

UPON THE APPROVAL OF THE DIRECTOR OF ENGINEERING, STEEPER SLOPES MAY BE CONSIDERED WHEN

THE BOULEVARD WIDTH IS LESS THAN 2.4M OR DURING ROAD RECONSTRUCTION.
REVERSE GRADES ARE NOT APPROVED,

APPROV
¢t .2oll7

i 5)\. T =
DIRECTOR OF ENGINEERING

Ow>r N

— Dropped curb
at entrances

— Thickness of

Finished road 3 9
surface ! - { [

250

S S N |

sidewalk
E -—
V]
Q|5
ol=
o
o
*

f 250

e

Additional width when sidewalk

is adjacent to curb

NOTES:
1 When sidewalk is continuously adjacent, the dropped curb

at entrances shall be reduced to 75mm.
For slipforming procedure a 5% batter is acceptable.

Treatment at entrances shall be according to OPSD 351.010.

Outlet treatment shall be according to the OPSD 610 Series.

The transition from one curb type to another shall be

a minimum length of 3.0m, except in conjunction with guide rail

where it shall be according to the OPSD 900 Series.
All dimensions are in millimetres unless otherwise shown.

Key Plan:
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Barrie

STANDARD DETAIL
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DRIVEWAY AND ENTRANCE 1

REVNo. | paTE: OCT 2017

ONTARIO PROVINCIAL STANDARD DRAWING

Nov 2012 lRevl 2

SCALE:N.T.S.
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\ | 4B i 40
\ Contraction joint |
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Curb and gutter 1.5m min
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<D

for driveway entrance Sidewalk depressed

to match dropped curb
for driveway entrance
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0.5m min \~ Curb and gutter
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N

NOTES:

1 At commercial and industrial
driveways, the thickness shall
be 200mm.

PLAN
Transition section
r Dropped sidewalk
| T t | - i i
" ten [Tocross arweway oot soec, | _somar
SIDEWALK WITHOUT BOULEVARD SIDEWALK WITH BOULEVARD
SECTION A-A SECTION C-C
. 150
Curb and qutter -—— 2% min rNote 1 . .
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A For contraction joint detail, see

OPSD 310.010.

B All dimensions are in millimetres

unless otherwise shown.

ONTARIO PROVINCIAL STANDARD DRAWING

Nov 2019 |Rev]| 3

CONCRETE SIDEWALK
DRIVEWAY ENTRANCE DETAILS

OPSD 310.050

2. STORM SEWER TO BE MINIMUM 300mm DIAMETER WITH JOINTS CONFORMING TO C.S.A. STANDARD A257.3.
3. MODULAR ADJUSTMENT UNITS FOR MANHOLES WITHIN THE MUNICIPAL RIGHT OF WAY TO BE PROVIDED IN ACCORDANCE WITH BSD—41.
4. STORM SEWER BEDDING AS PER OPSD 802.010 (FLEXIBLE PIPE) OR 802.030 (RIGID PIPE). MH 3
5. MANHOLES AND CATCHBASINS ARE TO BE IN ACCORDANCE WITH OPSD STANDARDS. CATCHBASIN-MANHOLES ARE TO HAVE SUMPS, MANHOLES TO BE BE I
BENCHED, UNLESS OTHERWISE NOTED. A
6. STORM SEWER COVER LESS THAN 1.2m TO PIPE OBVERT WILL REQUIRE FROST PROTECTION INSULATION AS PER DETAIL ON DRAWING DS1. Ef‘::_‘
7. ALL STORM MANHOLES SHALL BE COMPLETED WITH FROST STRAPS AS PER OPSD 701.100. gé
'_
WATERMAINS: tv
1. WATERMAIN PIPES, FITTINGS, HYDRANTS, SERVICE PIPE TYPES & MANUFACTURERS ARE TO BE IN ACCORDANCE WITH MUNICIPAL STANDARDS. *
e 1 O SO 0T B T S ST BB PEANT SR 0 e NSO . Y B
m, : 4 R e D R R R R e A R e At O D TR
B 00 00 0-0- 0000, V0 00 EEEEEEBRRE |
3. WATERMAIN BEDDING AS PER OPSD 802.010 (FLEXIBLE PIPE) OR 802.030 (RIGID PIPE). 200mma PVC STORM PIPE 300mma PVC STORM PIPE 3
4. SERVICE CONNECTIONS SHALL BE IN ACCORDANCE WITH OPSD 1104.010 AND 1104.020. %E
5. THE MINIMUM HORIZONTAL SEPARATION BETWEEN THE WATERMAIN / WATER SERVICES AND THE SANITARY / STORM SEWER IS TO BE 2.5m. 90" ELBOW—_ ag
@]
6. A MINIMUM OF 0.5m VERTICAL CLEARANCE BETWEEN THE WATERMAIN / WATER SERVICES AND ALL UTILITIES SHALL BE MAINTAINED, WHILE MAINTAINING A ~N  Jd—e e <F
ENGINEER'S DISCRETION. WHERE. 0.5 ‘SEFARATION” GANNOT BE MANTANED. | 0 <0 NSULATION AND/GR GONCRETE ENGASED AT e XX, = .- - R BE
N [
7. WATERMAIN / WATER SERVICE COVER LESS THAN 1.7m TO PIPE OBVERT WILL REQUIRE FROST PROTECTION INSULATION AS PER DETAIL ON DRAWING DST. \/\\/\\/\\/\\/\\/ . s e /\\/\\/\\/\\/\\/\ o X
8. VALVES SHALL BE INSTALLED IN ACCORDANCE WITH OPSD STANDARDS. \/\\/\\/\\/\\/\\/ NN NN SENENONENDNDNANY 2NN 2N E /\\/\\/\\/\\/\\/\—f
9. CONTRACTOR IS RESPONSIBLE FOR ALL TIE—INS INCLUDING MATERIALS, EXCAVATION AND BACKFILL AS REQUIRED TO FACILITATE THE SWABBING AND // // // // // // // // // // // // // // // // 28 // // // // // // // 74 // // S // // // // // //
NEONANCNNS NN X NN NN QAKX NEQNGANS NGNS
TESTING OF THE NEW WATERMAINS UNDER THE SUPERVISION OF THE ENGINEER. \//\\//\\//\\//\\//\\// > N //\\ \\//\\//\\//\\//\\//\\//\\//\\// \\//\\//\\//\\//\\//\\//\\//\ \\//\\//\\ 5 //\\ //\\ //\\ //\\ //\\ //\
10. FIRE HYDRANTS AND VALVES SHALL ONLY BE OPERATED BY MUNICIPAL WATER DEPARTMENT STAFF. ALK \ / N N AL A A A A AL S AL A A A A AL A A A AL ARG A
<
11, THE CONTRACTOR SHALL PRESSURE TEST, CHLORINATE AND FLUSH THE NEW WATERMAINS. ANY PRESSURE TESTING, CHLORINATING AND FLUSHING BEYOND //\\///\\///\\///\\///\\/// TRORITR /\///\\///\\ \///\\///\ //\\///\\///\\///\\///\\///\\///\\/// /\\///\\///\\///\\///\\///\\///\\///\ /\\///\\///\\ TR ///\\///\\ \///\\///\\//>
THE INITIAL PROCEDURE WILL BE THE CONTRACTORS' RESPONSIBILITY. TESTING PROCEDURES TO BE IN ACCORDANCE WITH MUNICIPAL STANDARDS OR AS <
DIRECTED BY MUNICIPAL WATER DEPARTMENT STAFF. MV EF I FFRFIFFFIF- EFFFRFIFIFFE - IFFFEFIFIFEFHREFEFIEFEFEFEFIFIFIFIFIFEEFEECEIFIFRFRFANETNENES
REMOVABLE PLUG/CAP 50mm MPERMEABLE LINER
ON 150mm¢@ SUBDRAINS CLEARSTONE L (BENTOFIX SRNWL OR
NOTES: 900mm SUMP FROM BOTTOM OF SUBDRAIN APPROVED EQUIVALENT)
TO BOTTOM OF STORM MANHOLE NATIVE
A SOIL
\ éﬁ%@?ﬁNP%fgv?EQTEECH ARGE) 1. PERFORATED PIPES TO BE PLUGGED AT DOWNSTREAM END USING APPROPRIATE SIZED CAP OR EQUIVALENT. TEMPORARY PLUG TO
STORM MANHOLE BE INSTALLED UNTIL TRIBUTARY AREA IS STABILIZED.
REMOVABLE 2. 90° ELBOWS SHALL BE INSTALLED ON UPSTREAM END OF ALL 150mm@ PERFORATED PIPES.
300mme 150mme PERFORATED PLUG/CAP STORM MANHOLE 3. ALL PERFORATED SUBDRAIN TO BE 150mm@ PERFORATED CORRUGATED c/w POLYESTER SOCK.
[STORM PIPE SUBDRAIN (LOWER DISCHARCE) 4. IMPERMEABLE LINER TO BE INSTALLED AROUND ALL TRENCH FACILITES WITH 300mm MIN. OVERLAP. LINEAR LID
5. ALL STORM STRUCTURES TO HAVE 900mm DEEP SUMPS FROM THE BOTTOM OF THE LOWEST SUBDRAIN TO BOTTOM OF STORM T
MANHOLE. I 150mm® PERFORATED
150mm 300mm® STORM
300mme ‘ 300mme 300mmse SUBDRAIN. (UPPER ™ (MIN.) PIPE NOTES:
STORM PIPE ‘ STORM PIPE [STORM PIPE N 'NTA\KE)
/ N 1. TOPOGRAPHIC SURVEY PREPARED BY RUDY
ASPHALT LIGHT DUTY ASPHALT HEAVY DUTY /\\// oy o RVEYING LTD. DATED MARCH 14TH,
= MH 2 <= = MH 3 <= N //
40mm HL3 ASPHALTIC CONCRETE 40mm HL3 ASPHALTIC CONCRETE 2. SITE PLAN PREPARE BY IPS CONSULTING INC
50mm HLE ASPHALTIC GONCRETE 70mm HLB ASPHALTIC CONCRETE \\/ RECEIVED SEPTEMBER 30TH, 2022.
// . 150mm GRANULAR 'A’ BASE 150mm GRANULAR A’ BASE BEDDING AND / 3. g)éTETEEAI&T?F%ﬁ%%é?;%ﬁ%ﬂ;%&rf(;ROVIDED
' soomm cranuiar| 0« |0 % L <] asomm cRANULAR COVER </ DEPARTMENT, DATED SEPTEMBER 19TH 2018,
B SUB-BASE[ 1 a” 'B" SUB-BASE MPERNESEIE N BEEN TAKEN FROM THESE DRAWINGS.
150mm@ PERFORATED P . (BENTOFIX
e 4. REFER TO LANDSCAPE PLANS FOR TREE
SUBDRAIN (UPPER INTAKE) COMPACTED SUB—BASE SR RN & N PRESERVATION, SOFT & HARD LANDSCAPING
N
REMOVABLE 50mm \///\ /X/ /\//X//X//X///\//X/ \/ /\///
PLUG/CAP A NOTE: — PER GEOTECHNICAL REPORT CLEARTSONE 1(@3")‘ L CAUTION
‘ 150mm# PERFORATED
SIUSEEZ?-I'?AAFJEE§LOWER CONTRACTOR TO DETERMINE
STORM MANHOLES (PLAN VIEW) PAVEMENT CROSS—SECTIONS CROSS—SECTION A—A LOCATION OF EXISTING UTILITIES
N.T.S. N.T.S. N.T.S. PRIOR TO CONSTRUCTION.
Notes: Benchmark: 233.68m No.|Issue / Revision Date Client: WMI & Associates Limited
1. Unless noted otherwise, the measurements and distances shown on this drawing are shown in meters. SITE BENCHMARK IS THE TOP OF THE 1 | MUNICIPAL SUBMISSION NOV, 27, 2022 30 < Solid General Contractors 119 Collier Street

2. Do not scale drawings.

3. It is the contractor’s responsibility to verify all dimensions, levels and datums on site and report any discrepancies or
omissions to WMI & Associates Ltd. prior to construction.

4. This drawing is to be read and understood in conjunction with all other relevant documents applicable to this project.

5. This drawing is the exclusive property of WMI & Associates Ltd. and the reproduction of any part of this document
without prior written consent is strictly prohibited.
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APPENDIX B

STORMWATER MANAGEMENT
CALCULATIONS



// N\ WMI & Associates Limited

o 119 Collier Street, Barrie, Ontario L4M 1H5
wml p (705) 797-2027 f (705) 797-2028

RUNOFF COEFFICIENT CALCULATIONS
"C" SPREADSHEET
Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street West Prepared By: CJ

RUNOFF COEFFICIENT NUMBERS

Land Cover Hydrologic Soil Groups

A-AB B-BC C-D

0 - 5% grade 0.22 0.35 0.55

Cultivated Land 5 - 10% grade 0.3 0.45 0.6
10 - 30% grade 0.4 0.65 0.7

0 - 5% grade 0.1 0.28 0.4

Pasture Land 5 - 10% grade 0.15 0.35 0.45
10 - 30% grade 0.22 0.4 0.55

0 - 5% grade 0.08 0.25 0.35

Woodlot or Cutover |5 - 10% grade 0.12 0.3 0.42
10 - 30% grade 0.18 0.35 0.52

Lakes and Wetlands 0.05 0.05 0.05
Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.95 0.95 0.95
Gravel (not used for proposed parking or storage areas) 0.4 0.5 0.6
Residential Single Family 0.3 0.4 0.5
Multiple (i.e. semi, townhouse, apartment, etc.) 0.5 0.6 0.7

Industrial Light 0.55 0.65 0.75
Heavy 0.65 0.75 0.85

Commercial 0.6 0.7 0.8
Unimproved Areas 0.1 0.2 0.3
< 2% grade 0.05 0.11 0.17

Lawn 2 - 7% grade 0.1 0.16 0.22
> 7% grade 0.15 0.25 0.35

Ref: Runoff Coefficient Numbers - Adapted from Design Chart 1.07, Ontario Ministry of Transportation, "MTO Drainage
Management Manual”, MTO. (1997)

: << Elements Requiring Input Information

PRE-DEVELOPMENT CONDITION - PRE

Land Cover Hydrologic Soil Groups
A-AB B-BC C-D

0 - 5% grade
Cultivated Land 5 - 10% grade
10 - 30% grade
0 - 5% grade
Pasture Land 5 - 10% grade
10 - 30% grade
0 - 5% grade
Woodlot or Cutover |5 - 10% grade
10 - 30% grade

Lakes and Wetlands

Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.12
Gravel (not used for proposed parking or storage areas)
. . Single Family
Residential Multiple (i.e. semi, townhouse, apartment, etc.)
Industrial Light
Heavy
Commercial

Unimproved Areas

< 2% grade
Lawn 2 - 7% grade 0.12
> 7% grade

Total Area (ha)= 0.24 Runoff Coefficient, C=  0.53



POST-DEVELOPMENT CONDITION - BLDG

Land Cover Hydrologic Soil Groups
A-AB B-BC C-D
0 - 5% grade
Cultivated Land 5 - 10% grade
10 - 30% grade
0 - 5% grade
Pasture Land 5 - 10% grade
10 - 30% grade
0 - 5% grade
Woodlot or Cutover |5 - 10% grade
10 - 30% grade
Lakes and Wetlands
Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.07

Gravel (not used for proposed parking or storage areas)
. . Single Family
Residential Multiple (i.e. semi, townhouse, apartment, etc.)
Industrial Light
Heavy
Commercial

Unimproved Areas

Lawn

< 2% grade

2 - 7% grade

> 7% grade

Total Area (ha)=  0.07

POST-DEVELOPMENT CONDITION - UNCTL

Runoff Coefficient, C = 0.95

Land Cover Hydrologic Soil Groups
A-AB B-BC C-D
0 - 5% grade
Cultivated Land 5 - 10% grade
10 - 30% grade
0 - 5% grade
Pasture Land 5 - 10% grade
10 - 30% grade
0 - 5% grade
Woodlot or Cutover |5 - 10% grade
10 - 30% grade
Lakes and Wetlands
Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.13
Gravel (not used for proposed parking or storage areas)
. . Single Family
Residential Multiple (i.e. semi, townhouse, apartment, etc.)
Industrial Light
Heavy
Commercial
Unimproved Areas
< 2% grade
Lawn 2 - 7% grade 0.04
> 7% grade

Total Area (ha)=  0.17

Z:\Projects\2022\22-770\Design\Storm\[221019_C_CALCS.xIsx]C CALCS

Runoff Coefficient, C = 0.73
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1 119 Collier Street, Barrie, Ontario L4M 1H5
wml p (705) 797-2027 f (705) 797-2028
RATIONAL METHOD CALCULATIONS
Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street West Prepared By: CJ

: <<<  Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from:[Barrie WPCC Station + 15% to account for climate change |
2-year 5-year 10-year 25-year 50-year 100-year
A= 678.085 A= 853.608 A= 975.865 A 1146.275 A= 1236.152 A= 1426.408
B= 4.699 B= 4.699 B= 4.699 B= 4.922 B= 4.699 B= 5.273
C= 0.781 C= 0.766 C= 0.760 C 0.757 C= 0.751 C= 0.759
Rational Method Formula Rainfall Intensity Equation (2-100 year storm events)
Q = CxIxA (m%s) l2.100 = A (mm/hr)
360 (B+To)®
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
|= Rainfall Intensity, (mm/hr) B= Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
Tec= Time of Concentration, (min)
Runoff Coefficient Equations Rainfall Intensity Equation (25mm storm event)
Based on MTO Drainage Manual (1984), page BD-4 Based on the MOE SWMP Manual (2003), Eq'n 4.9
2-year C,= C L25mm = (43xC)+5.9 (mm/hr)
5-year Cs= C
10-year Cpo= C where, C= Runoff Coefficient
25-year Cyx= 110xC
50-year Csp= 120xC
100-year Cip0= 125xC
For storms having a return period of more than 10 years, the
Runoff Coefficient, C, will be increased as indicated above, up to
a maximum value of 1.
Uncontrolled Peak Flows
Catchment A Tc C Qa5mm Q2 Qs Q1o Q25 Qso Q100
1.D. (ha) (min.) (m%s) (m%s) (m%s) (m%s) (m%s) (m%s) (m%s)
PRE 0.24 10.0 0.53 0.010 0.029 0.038 0.045 0.058 0.070 0.080
BLDG 0.07 10.0 0.95 0.008 0.015 0.019 0.022 0.027 0.030 0.033
UNCTL 0.17 10.0 0.73 0.013 0.029 0.037 0.044 0.056 0.068 0.077
POST 0.24 10.0 0.79 0.021
EXT1 1.22 10.0 0.45 0.039 0.127 0.166 0.193 0.249 0.301 0.343
EXT2 0.10 10.0 0.45 0.003 0.010 0.014 0.016 0.020 0.025 0.028
Controlled Peak Flows and Target Rates
PRE | 0029 | 0038 | 0045 [ 0058 [ 0070 [ 0.080 |
BLDG (controlled) 0.001 0.002 0.002 0.003 0.003 0.003
UNCTL (allowable)
where, UNCTL (allowable) = PRE - BLDG (controlled)
Notes: EXT1 and EXT2 have an allowable runoff coefficient of 0.45 as per City of Barrie Storm Drainage Plan STM1 Queen's Park Neighbourhood Renewal

BLDG is portion of the buildings rooftop that is flat and discharging to rooftop control drains.
UNCTL is comprised of all site area (parking lot, sloped roof portion, landscaped areas, etc.) except for the BLDG catchment.

Z:\Projects\2022\22-770\Design\Storm\[221019_Rational_Method_Calcs(A,B,C).xIsx]Rational Method
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wmi 119 Collier Street, Barrie, Ontario L4M 1H5
p (705) 797-2027 f (705) 797-2028

MODIFIED RATIONAL METHOD CALCULATIONS
2-year Design Storm Event - Catchment BLDG
Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street West Prepared By: CJ

I:l <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from: [Barrie WPCC Station + 15% to account for climate change |

2-year 5-year 10-year 25-year 50-year 100-year
A 678.085 A= 853.608 A 975.865 A 1146.275 A= 1236.152 A 1426.408
B= 4.699 B= 4.699 B= 4.699 B= 4.922 B= 4.699 B= 5.273
C 0.781 C= 0.766 C 0.760 C 0.757 C= 0.751 C 0.759
Rational Method Formula Rainfall Intensity Equation (2-100 year storm events)
Q = CxIxA (ms) 2100 = A (mm/hr)
360 (B +1t5)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
I= Rainfall Intensity, (mm/hr) = Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
tg= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 VRrunoft = Qrunott Xty (M?)
2-year C,= [}
5-year Cs= C where, QRrunoff = Runoff Peak Flow Rate, (m“/sec)
10-year Cipo= C tg= Storm Duration, (sec)
25-year Cx= 110xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 125xC VReleased = Qreleased X (tg + Te)/2 (m?)
For storms having a return period of more than 10 years, the Runoff Coefficient, C,
will be increased as indicated above, up to a maximum value of 1. where, Qreleased = Max. Release Rate, (m*/sec)
tg= Storm Duration, (sec)
Tc= Time of Concentration, (sec)

Max. Storage Required

Vstorage = Vrunoff - VReleased (m?)
Viaunoff = Runoff Volume, (m?)
Vreleased = Released Volume, (m”)
Z:\Projects\2022\22-770\Design\Storm\[221019_Modified_Rational_Method_Calcs(A,B,C).xisx]100-YR_BLDG
Catchment Storm Area Runoff Coeff.| Runoff Coeff.| Time of Conc.| Storm Time | Release Rate
1.D. Event A (ha) Cc Cuop T (min.) Step (min.) (m?/s)
BLDG 2-year 0.0664 0.95 0.95 10 5 0.00136
NOTES: 2-year pre-development target is ms
Storm Rainfall Runoff Peak Runoff Released Storage Max. Storage
Duration Intensity Flow Rate Volume Volume Volume Required
ty (min.) (mm/hr) (m°/s) (m?) (m?) (m*) (m*)

10 83.1 0.0146 8.74 0.82 7.92

15 66.1 0.0116 10.43 1.02 9.41

20 55.4 0.0097 11.65 1.22 10.43

25 48.0 0.0084 12.61 1.43 11.18

30 42.5 0.0074 13.40 1.63 11.77

35 38.3 0.0067 14.07 184 12.24

40 34.9 0.0061 14.66 2.04 12.62

45 32.1 0.0056 15.18 224 12.94

50 29.8 0.0052 15.65 2.45 13.21

55 27.8 0.0049 16.08 2.65 13.43

60 26.1 0.0046 16.48 2.86 13.62

65 246 0.0043 16.84 3.06 13.78

70 233 0.0041 17.18 3.26 13.92

75 222 0.0039 17.50 3.47 14.03

80 21.2 0.0037 17.80 3.67 14.13

85 20.2 0.0035 18.08 3.88 14.21

90 194 0.0034 18.35 4.08 14.27

95 18.6 0.0033 18.61 4.28 14.33

100 17.9 0.0031 18.86 4.49 14.37

105 17.3 0.0030 19.09 4.69 14.40

110 16.7 0.0029 19.32 4.90 14.42

115 16.2 0.0028 19.53 5.10 14.43

120 15.6 0.0027 19.74 5.30 14.44 14.4

125 15.2 0.0027 19.94 5.51 14.43

130 14.7 0.0026 20.13 5.71 14.42

135 143 0.0025 20.32 5.92 14.41

140 13.9 0.0024 20.50 6.12 14.38

145 13.6 0.0024 20.68 6.32 14.36

150 13.2 0.0023 20.85 6.53 14.32

155 129 0.0023 21.02 6.73 14.29

160 12.6 0.0022 21.18 6.94 14.24




4 B WMI & Associates Limited

wmi 119 Collier Street, Barrie, Ontario L4M 1H5
p (705) 797-2027 f (705) 797-2028

MODIFIED RATIONAL METHOD CALCULATIONS
5-year Design Storm Event - Catchment BLDG
Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street West Prepared By: CJ

I:l <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from: [Barrie WPCC Station + 15% to account for climate change |

2-year 5-year 10-year 25-year 50-year 100-year
A 678.085 A= 853.608 A 975.865 A 1146.275 A= 1236.152 A 1426.408
B= 4.699 B= 4.699 B= 4.699 B= 4.922 B= 4.699 B= 5.273
C 0.781 C= 0.766 C 0.760 C 0.757 C= 0.751 C 0.759
Rational Method Formula Rainfall Intensity Equation (2-100 year storm events)
Q = CxIxA (ms) 2100 = A (mm/hr)
360 (B +1t5)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
I= Rainfall Intensity, (mm/hr) = Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
tg= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 VRrunoft = Qrunott Xty (M?)
2-year C,= [}
5-year Cs= C where, QRrunoff = Runoff Peak Flow Rate, (m“/sec)
10-year Cipo= C tg= Storm Duration, (sec)
25-year Cx= 110xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 125xC VReleased = Qreleased X (tg + Te)/2 (m?)
For storms having a return period of more than 10 years, the Runoff Coefficient, C,
will be increased as indicated above, up to a maximum value of 1. where, Qreleased = Max. Release Rate, (m*/sec)
tg= Storm Duration, (sec)
Tc= Time of Concentration, (sec)

Max. Storage Required

Vstorage = Vrunoff - VReleased (m?)
Viaunoff = Runoff Volume, (m?)
Vreleased = Released Volume, (m”)
Z:\Projects\2022\22-770\Design\Storm\[221019_Modified_Rational_Method_Calcs(A,B,C).xisx]100-YR_BLDG
Catchment Storm Area Runoff Coeff.| Runoff Coeff.| Time of Conc.| Storm Time | Release Rate
1.D. Event A (ha) Cc Cuop T (min.) Step (min.) (m?/s)
BLDG 5-year 0.0664 0.95 0.95 10 5} 0.00184
NOTES: 5-year pre-development target is ms
Storm Rainfall Runoff Peak Runoff Released Storage Max. Storage
Duration Intensity Flow Rate Volume Volume Volume Required
ty (min.) (mm/hr) (m°/s) (m?) (m?) (m*) (m*)

10 108.9 0.0191 11.45 1.10 10.35

15 87.0 0.0153 13.73 1.38 12.35

20 73.2 0.0128 15.39 1.66 13.73

25 63.6 0.0111 16.70 193 14.77

30 56.4 0.0099 17.79 2.21 15.58

35 50.9 0.0089 18.72 2.48 16.24

40 46.5 0.0081 19.54 2.76 16.78

45 42.8 0.0075 20.27 3.04 17.23

50 39.8 0.0070 20.93 3.31 17.61

55 37.2 0.0065 21.53 3.59 17.94

60 35.0 0.0061 22.08 3.86 18.22

65 33.1 0.0058 22.59 4.14 18.45

70 314 0.0055 23.07 4.42 18.66

75 29.8 0.0052 23.53 4.69 18.83

80 28.5 0.0050 23.95 4.97 18.98

85 27.3 0.0048 24.35 5.24 19.11

90 26.1 0.0046 24.74 5.52 19.22

95 25.1 0.0044 25.10 5.80 19.31

100 24.2 0.0042 25.45 6.07 19.38

105 234 0.0041 25.79 6.35 19.44

110 22.6 0.0040 26.11 6.62 19.48

115 218 0.0038 26.42 6.90 19.52

120 21.2 0.0037 26.71 7.18 19.54

125 20.5 0.0036 27.00 7.45 19.55

130 20.0 0.0035 27.28 7.73 19.55 19.6

135 194 0.0034 27.55 8.00 19.55

140 18.9 0.0033 27.81 8.28 19.53

145 18.4 0.0032 28.06 8.56 19.51

150 18.0 0.0031 28.31 8.83 19.48

155 17.5 0.0031 28.55 9.11 19.44

160 17.1 0.0030 28.78 9.38 19.40




4 B WMI & Associates Limited

wmi 119 Collier Street, Barrie, Ontario L4M 1H5
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MODIFIED RATIONAL METHOD CALCULATIONS
10-year Design Storm Event - Catchment BLDG
Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street West Prepared By: CJ

I:l <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from: [Barrie WPCC Station + 15% to account for climate change |

2-year 5-year 10-year 25-year 50-year 100-year
A 678.085 A= 853.608 A 975.865 A= 1146.275 A= 1236.152 A 1426.408
B= 4.699 B= 4.699 B= 4.699 B= 4.922 B= 4.699 B= 5.273
C 0.781 C= 0.766 C 0.760 C 0.757 C= 0.751 C 0.759
Rational Method Formula Rainfall Intensity Equation (2-100 year storm events)
Q = CxIxA (ms) 2100 = A (mm/hr)
360 (B +1t5)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
I= Rainfall Intensity, (mm/hr) = Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
tg= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 VRrunoft = Qrunott Xty (M?)
2-year C,= [}
5-year Cs= C where, QRrunoff = Runoff Peak Flow Rate, (m“/sec)
10-year Cipo= C tg= Storm Duration, (sec)
25-year Cx= 110xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 125xC VReleased = Qreleased X (tg + Te)/2 (m?)
For storms having a return period of more than 10 years, the Runoff Coefficient, C,
will be increased as indicated above, up to a maximum value of 1. where, Qreleased = Max. Release Rate, (m*/sec)
tg= Storm Duration, (sec)
Tc= Time of Concentration, (sec)

Max. Storage Required

Vstorage = Vrunoff - VReleased (m?)
Viaunoff = Runoff Volume, (m?)
Vreleased = Released Volume, (m”)
Z:\Projects\2022\22-770\Design\Storm\[221019_Modified_Rational_Method_Calcs(A,B,C).xisx]100-YR_BLDG
Catchment Storm Area Runoff Coeff.| Runoff Coeff.| Time of Conc.| Storm Time | Release Rate
1.D. Event A (ha) Cc Cuop T (min.) Step (min.) (m?/s)
BLDG 10-year 0.0664 0.95 0.95 10 5 0.00215
NOTES: 10-year pre-development target is ms
Storm Rainfall Runoff Peak Runoff Released Storage Max. Storage
Duration Intensity Flow Rate Volume Volume Volume Required
ty (min.) (mm/hr) (m°/s) (m?) (m?) (m*) (m*)

10 126.5 0.0222 13.30 1.29 12.01

15 101.3 0.0178 15.98 161 14.36

20 85.3 0.0149 17.94 1.94 16.00

25 74.1 0.0130 19.49 2.26 17.23

30 65.9 0.0115 20.78 2.58 18.20

35 59.5 0.0104 21.88 2.90 18.98

40 54.3 0.0095 22.85 3.23 19.63

45 50.1 0.0088 23.72 3.55 20.17

50 46.6 0.0082 24.50 3.87 20.63

55 43.6 0.0076 25.22 4.19 21.03

60 41.0 0.0072 25.88 4.52 21.37

65 38.8 0.0068 26.50 4.84 21.66

70 36.8 0.0064 27.07 5.16 21.91

75 35.0 0.0061 27.61 5.48 22.13

80 33.4 0.0059 28.12 5.81 22.32

85 32.0 0.0056 28.60 6.13 22.48

90 30.7 0.0054 29.06 6.45 22.61

95 29.5 0.0052 29.50 6.77 22.73

100 28.5 0.0050 29.92 7.10 22.83

105 27.5 0.0048 30.32 7.42 22.91

110 26.6 0.0047 30.71 7.74 22.97

115 25.7 0.0045 31.08 8.06 23.02

120 24.9 0.0044 31.44 8.39 23.05

125 24.2 0.0042 31.78 8.71 23.08

130 235 0.0041 32.12 9.03 23.09

135 229 0.0040 32.44 9.35 23.09 23.1

140 223 0.0039 32.76 9.68 23.08

145 21.7 0.0038 33.06 10.00 23.06

150 21.2 0.0037 33.36 10.32 23.04

155 20.6 0.0036 33.65 10.64 23.00

160 20.2 0.0035 33.93 10.97 22.96
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MODIFIED RATIONAL METHOD CALCULATIONS
25-year Design Storm Event - Catchment BLDG
Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street West Prepared By: CJ

I:l <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from: [Barrie WPCC Station + 15% to account for climate change |

2-year 5-year 10-year 25-year 50-year 100-year
A 678.085 A= 853.608 A 975.865 A= 1146.275 A= 1236.152 A= 1426.408
B= 4.699 B= 4.699 B= 4.699 B= 4.922 B= 4.699 B= 5.273
C 0.781 C= 0.766 C 0.760 C 0.757 C= 0.751 C 0.759
Rational Method Formula Rainfall Intensity Equation (2-100 year storm events)
Q = CxIxA (ms) 2100 = A (mm/hr)
360 (B +1t5)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
I= Rainfall Intensity, (mm/hr) = Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
tg= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 VRrunoft = Qrunott Xty (M?)
2-year C,= [}
5-year Cs= C where, QRrunoff = Runoff Peak Flow Rate, (m“/sec)
10-year Cipo= C tg= Storm Duration, (sec)
25-year Cx= 110xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 125xC VReleased = Qreleased X (tg + Te)/2 (m?)
For storms having a return period of more than 10 years, the Runoff Coefficient, C,
will be increased as indicated above, up to a maximum value of 1. where, Qreleased = Max. Release Rate, (m*/sec)
tg= Storm Duration, (sec)
Tc= Time of Concentration, (sec)

Max. Storage Required

Vstorage = Vrunoff - VReleased (m?)
Viaunoff = Runoff Volume, (m?)
Vreleased = Released Volume, (m”)
Z:\Projects\2022\22-770\Design\Storm\[221019_Modified_Rational_Method_Calcs(A,B,C).xisx]100-YR_BLDG
Catchment Storm Area Runoff Coeff.| Runoff Coeff.| Time of Conc.| Storm Time | Release Rate
1.D. Event A (ha) Cc Cuop T (min.) Step (min.) (m?/s)
BLDG 25-year 0.0664 0.95 1.00 10 5 0.00271
NOTES: 25-year pre-development target is ms
Storm Rainfall Runoff Peak Runoff Released Storage Max. Storage
Duration Intensity Flow Rate Volume Volume Volume Required
ty (min.) (mm/hr) (m°/s) (m?) (m?) (m*) (m*)

10 148.2 0.0273 16.40 1.63 14.77

15 119.0 0.0220 19.76 2.03 17.73

20 100.5 0.0185 22.24 2.44 19.80

25 87.5 0.0161 24.21 2.85 21.36

30 77.8 0.0144 25.84 3.25 22.59

35 70.3 0.0130 27.24 3.66 23.58

40 64.3 0.0119 28.47 4.07 24.41

45 59.4 0.0110 29.57 4.47 25.10

50 55.2 0.0102 30.57 4.88 25.69

55 51.7 0.0095 31.48 5.28 26.20

60 48.7 0.0090 32.32 5.69 26.63

65 46.0 0.0085 33.10 6.10 27.00

70 43.7 0.0081 33.83 6.50 27.33

75 41.6 0.0077 34.52 6.91 27.61

80 39.7 0.0073 35.17 7.32 27.85

85 38.0 0.0070 35.78 7.72 28.06

90 36.5 0.0067 36.36 8.13 28.23

95 35.1 0.0065 36.92 8.54 28.39

100 33.8 0.0062 37.45 8.94 28.51

105 32.7 0.0060 37.97 9.35 28.62

110 31.6 0.0058 38.46 9.76 28.70

115 30.6 0.0056 38.93 10.16 28.77

120 29.7 0.0055 39.39 10.57 28.82

125 28.8 0.0053 39.83 10.98 28.85

130 28.0 0.0052 40.25 11.38 28.87

135 27.2 0.0050 40.66 11.79 28.87 28.9

140 26.5 0.0049 41.06 12.20 28.87

145 25.8 0.0048 41.45 12.60 28.85

150 25.2 0.0046 41.83 13.01 28.82

155 246 0.0045 42.20 13.41 28.78

160 24.0 0.0044 42.55 13.82 28.73
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MODIFIED RATIONAL METHOD CALCULATIONS
50-year Design Storm Event - Catchment BLDG
Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street West Prepared By: CJ

I:l <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from: [Barrie WPCC Station + 15% to account for climate change |

2-year 5-year 10-year 25-year 50-year 100-year
A 678.085 A= 853.608 A 975.865 A= 1146.275 A= 1236.152 A= 1426.408
B= 4.699 B= 4.699 B= 4.699 B= 4.922 B= 4.699 B= 5.273
C 0.781 C= 0.766 C 0.760 C 0.757 C= 0.751 C 0.759
Rational Method Formula Rainfall Intensity Equation (2-100 year storm events)
Q = CxIxA (ms) 2100 = A (mm/hr)
360 (B +1t5)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
I= Rainfall Intensity, (mm/hr) = Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
tg= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 VRrunoft = Qrunott Xty (M?)
2-year C,= [}
5-year Cs= C where, QRrunoff = Runoff Peak Flow Rate, (m“/sec)
10-year Cipo= C tg= Storm Duration, (sec)
25-year Cx= 110xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 125xC VReleased = Qreleased X (tg + Te)/2 (m?)
For storms having a return period of more than 10 years, the Runoff Coefficient, C,
will be increased as indicated above, up to a maximum value of 1. where, Qreleased = Max. Release Rate, (m*/sec)
tg= Storm Duration, (sec)
Tc= Time of Concentration, (sec)

Max. Storage Required

Vstorage = Vrunoff - VReleased (m?)
Viaunoff = Runoff Volume, (m?)
Vreleased = Released Volume, (m”)
Z:\Projects\2022\22-770\Design\Storm\[221019_Modified_Rational_Method_Calcs(A,B,C).xisx]100-YR_BLDG
Catchment Storm Area Runoff Coeff.| Runoff Coeff.| Time of Conc.| Storm Time | Release Rate
1.D. Event A (ha) Cc Cuop T (min.) Step (min.) (m?/s)
BLDG 50-year 0.0664 0.95 1.00 10 5 0.003
NOTES: 50-year pre-development target is ms
Storm Rainfall Runoff Peak Runoff Released Storage Max. Storage
Duration Intensity Flow Rate Volume Volume Volume Required
ty (min.) (mm/hr) (m°/s) (m?) (m?) (m*) (m*)

10 164.2 0.0303 18.17 1.80 16.37

15 131.8 0.0243 21.88 2.25 19.63

20 111.2 0.0205 24.62 2.70 21.92

25 96.8 0.0179 26.79 3.15 23.64

30 86.2 0.0159 28.60 3.60 25.00

35 779 0.0144 30.16 4.05 26.11

40 71.2 0.0131 31.53 4.50 27.03

45 65.8 0.0121 32.76 4.95 27.81

50 61.2 0.0113 33.87 5.40 28.47

55 57.3 0.0106 34.89 5.85 29.04

60 54.0 0.0100 35.83 6.30 29.53

65 51.0 0.0094 36.71 6.75 29.96

70 48.4 0.0089 37.53 7.20 30.33

75 46.1 0.0085 38.30 7.65 30.65

80 44.1 0.0081 39.02 8.10 30.92

85 42.2 0.0078 39.72 8.55 3117

90 40.5 0.0075 40.37 9.00 31.37

95 39.0 0.0072 41.00 9.45 31.55

100 37.6 0.0069 41.60 9.90 31.70

105 36.3 0.0067 42.18 10.35 31.83

110 35.1 0.0065 42.73 10.80 31.93

115 34.0 0.0063 43.27 11.25 32.02

120 33.0 0.0061 43.78 11.70 32.08

125 32.0 0.0059 44.28 12.15 32.13

130 311 0.0057 44.76 12.60 32.16

135 30.3 0.0056 45.23 13.05 32.18

140 29.5 0.0054 45.68 13.50 32.18 32.2

145 28.7 0.0053 46.12 13.95 32.17

150 28.0 0.0052 46.55 14.40 32.15

155 27.4 0.0050 46.96 14.85 32.11

160 26.8 0.0049 47.37 15.30 32.07
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MODIFIED RATIONAL METHOD CALCULATIONS
100-year Design Storm Event - Catchment BLDG
Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street West Prepared By: CJ

I:l <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from: [Barrie WPCC Station + 15% to account for climate change |

2-year 5-year 10-year 25-year 50-year 100-year
A 678.085 A= 853.608 A 975.865 A= 1146.275 A= 1236.152 A= 1426.408
B= 4.699 B= 4.699 B= 4.699 B= 4.922 B= 4.699 B= 5.273
C 0.781 C= 0.766 C 0.760 C 0.757 C= 0.751 C 0.759
Rational Method Formula Rainfall Intensity Equation (2-100 year storm events)
Q = CxIxA (ms) 2100 = A (mm/hr)
360 (B +1t5)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
I= Rainfall Intensity, (mm/hr) = Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
tg= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 VRrunoft = Qrunott Xty (M?)
2-year C,= [}
5-year Cs= C where, QRrunoff = Runoff Peak Flow Rate, (m“/sec)
10-year Cipo= C tg= Storm Duration, (sec)
25-year Cx= 110xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 125xC VReleased = Qreleased X (tg + Te)/2 (m?)
For storms having a return period of more than 10 years, the Runoff Coefficient, C,
will be increased as indicated above, up to a maximum value of 1. where, Qreleased = Max. Release Rate, (m*/sec)
tg= Storm Duration, (sec)
Tc= Time of Concentration, (sec)

Max. Storage Required

Vstorage = Vrunoff - VReleased (m?)
Viaunoff = Runoff Volume, (m?)
Vreleased = Released Volume, (m”)
Z:\Projects\2022\22-770\Design\Storm\[221019_Modified_Rational_Method_Calcs(A,B,C).xisx]100-YR_BLDG
Catchment Storm Area Runoff Coeff.| Runoff Coeff.| Time of Conc.| Storm Time | Release Rate
1.D. Event A (ha) Cc Cuop T (min.) Step (min.) (m?/s)
BLDG 100-year 0.0664 0.95 1.00 10 5 0.00332
NOTES: 100-year pre-development target is ms
Storm Rainfall Runoff Peak Runoff Released Storage Max. Storage
Duration Intensity Flow Rate Volume Volume Volume Required
ty (min.) (mm/hr) (m°/s) (m?) (m?) (m*) (m*)

10 180.2 0.0332 19.94 1.99 17.95

15 145.3 0.0268 24.12 2.49 21.63

20 122.9 0.0227 27.21 2.99 24.22

25 107.2 0.0198 29.65 3.49 26.17

30 95.4 0.0176 31.69 3.98 27.70

35 86.3 0.0159 33.43 4.48 28.95

40 79.0 0.0146 34.96 4.98 29.98

45 729 0.0135 36.32 5.48 30.84

50 67.9 0.0125 37.55 5.98 31.58

55 63.6 0.0117 38.68 6.47 32.21

60 59.8 0.0110 39.72 6.97 32.75

65 56.6 0.0104 40.69 7.47 33.22

70 53.7 0.0099 41.59 7.97 33.62

75 511 0.0094 42.44 8.47 33.97

80 48.8 0.0090 43.24 8.96 34.27

85 46.8 0.0086 44.00 9.46 34.53

90 44.9 0.0083 44.72 9.96 34.76

95 43.2 0.0080 45.40 10.46 34.95

100 41.6 0.0077 46.06 10.96 35.10

105 40.2 0.0074 46.69 11.45 35.24

110 38.9 0.0072 47.29 11.95 35.34

115 37.6 0.0069 47.88 12.45 35.43

120 36.5 0.0067 48.44 12.95 35.49

125 35.4 0.0065 48.98 13.45 35.53

130 34.4 0.0063 49.50 13.94 35.56

135 33.5 0.0062 50.01 14.44 35.57 35.6

140 32.6 0.0060 50.50 14.94 35.56

145 31.8 0.0059 50.98 15.44 35.54

150 31.0 0.0057 51.44 15.94 35.51

155 30.3 0.0056 51.89 16.43 35.46

160 29.6 0.0055 52.33 16.93 35.40
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STORMWATER MANAGEMENT CALCULATIONS
2-year Design Storm Event - Rooftop Flow Control

Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street Prepared By: CJ

Rooftop Flow Control Design Calculations:

NOTES: -The following calculations are based on the use of Zurn Control-Flo Roof Drains (Z-105) which can be specified to consist
of between 1-6 possible weirs/notches per drain. As noted by Zurn Industries Ltd., each weir/notch is designed to provide
a linear flow-depth relationship and is rated at a 5 GPM per inch of head per notch flow rating (12.4 L/s per meter of

head per notch).
- On Dead-Level Roofs, drains should be located no further than 15m from the edge of the roof and no further than 30m

from adjacent drains. The number of drains proposed to control the rooftop stormwater runoff is determined based on the
size of the roof area being controlled and the maximum allowable spacing noted above and required by the 2006 Ontario
Building Code.

- The Draw Down Time associated with the Max. Storage Volume provided on the rooftop is calculated based on a linear
flow-depth relationship (i.e. release rate decreases linearly with the depth of water). The maximum allowable draw down
time for stormwater runoff attenuated on a rooftop is 24 hours based on the 2006 Ontario Building Code.

- As required by the 2006 Ontario Building Code, one (1) or more overflow scupper drains are required to be installed on
a flat roof designed to provide stormwater runoff attenuation so that the maximum depth of water on the roof cannot
exceed 150mm.

- The Storage Depth and associated Draw Down Time is based on vertical parapet walls along the perimeter of the roof (i.e.
volume equals depth mulitplied by rooftop area). As a result, by assuming a constant rooftop area, the flow-storage
relationship is linear similar to the flow-depth relationship when using the Zurn Control-Flo Drains (Z-105).

- To utilize the maximum rooftop storage potential for a particular building, the Max. Rooftop Release Rate and associated
Max. Storage Volume should produce as close to the maximum allowable draw down time of 24 hours as possible.

: << Elements Requiring Input Information

Rooftop Area = 0.0664 ha
# of Roof Drains = 3 (see notes provided above)
Max. Rooftop Release Rate = 1.36 L/s
Max. Storage Volume = 14.4 m® (based on attenuating the  2-year design storm

rooftop runoff and releasing it at the Max.
Rooftop Release Rate (listed above))

0.022 m (see notes provided above)

Max. Storage Depth

Max. Release Rate per Notch 12.4 L/s per meter of head per notch (see notes provided above)

0.27 L/s per notch

# of Notches Required = 5.0 notches are required to convey 1.36  L/s from the rooftop based
on the maximum head/depth of storage available
= 5.0
# of Notches per Drain = 17 OR  2drains c/w 2 notches per drain and 1 drain

c/w 1 notches
Draw Down Time = 17.7 hr Sufficient Design

Z:\Projects\2022\22-770\Design\Storm\[221019_Rooftop_Control_Calcs.xIsx]50yr
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STORMWATER MANAGEMENT CALCULATIONS
5-year Design Storm Event - Rooftop Flow Control

Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street Prepared By: CJ

Rooftop Flow Control Design Calculations:

NOTES: -The following calculations are based on the use of Zurn Control-Flo Roof Drains (Z-105) which can be specified to consist
of between 1-6 possible weirs/notches per drain. As noted by Zurn Industries Ltd., each weir/notch is designed to provide
a linear flow-depth relationship and is rated at a 5 GPM per inch of head per notch flow rating (12.4 L/s per meter of

head per notch).
- On Dead-Level Roofs, drains should be located no further than 15m from the edge of the roof and no further than 30m

from adjacent drains. The number of drains proposed to control the rooftop stormwater runoff is determined based on the
size of the roof area being controlled and the maximum allowable spacing noted above and required by the 2006 Ontario
Building Code.

- The Draw Down Time associated with the Max. Storage Volume provided on the rooftop is calculated based on a linear
flow-depth relationship (i.e. release rate decreases linearly with the depth of water). The maximum allowable draw down
time for stormwater runoff attenuated on a rooftop is 24 hours based on the 2006 Ontario Building Code.

- As required by the 2006 Ontario Building Code, one (1) or more overflow scupper drains are required to be installed on
a flat roof designed to provide stormwater runoff attenuation so that the maximum depth of water on the roof cannot
exceed 150mm.

- The Storage Depth and associated Draw Down Time is based on vertical parapet walls along the perimeter of the roof (i.e.
volume equals depth mulitplied by rooftop area). As a result, by assuming a constant rooftop area, the flow-storage
relationship is linear similar to the flow-depth relationship when using the Zurn Control-Flo Drains (Z-105).

- To utilize the maximum rooftop storage potential for a particular building, the Max. Rooftop Release Rate and associated
Max. Storage Volume should produce as close to the maximum allowable draw down time of 24 hours as possible.

: << Elements Requiring Input Information

Rooftop Area = 0.0664 ha
# of Roof Drains = 3 (see notes provided above)
Max. Rooftop Release Rate = 1.84 L/s
Max. Storage Volume = 19.6 m® (based on attenuating the = 5-year design storm

rooftop runoff and releasing it at the Max.
Rooftop Release Rate (listed above))

0.030 m (see notes provided above)

Max. Storage Depth

Max. Release Rate per Notch 12.4 L/s per meter of head per notch (see notes provided above)

0.37 L/s per notch

# of Notches Required = 4.9 notches are required to convey 1.84  L/s from the rooftop based
on the maximum head/depth of storage available
= 5.0
# of Notches per Drain = 17 OR  2drains c/w 2 notches per drain and 1 drain

c/w 1 notches
Draw Down Time = 17.7 hr Sufficient Design

Z:\Projects\2022\22-770\Design\Storm\[221019_Rooftop_Control_Calcs.xIsx]50yr
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STORMWATER MANAGEMENT CALCULATIONS
10-year Design Storm Event - Rooftop Flow Control

Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street Prepared By: CJ

Rooftop Flow Control Design Calculations:

NOTES: -The following calculations are based on the use of Zurn Control-Flo Roof Drains (Z-105) which can be specified to consist
of between 1-6 possible weirs/notches per drain. As noted by Zurn Industries Ltd., each weir/notch is designed to provide
a linear flow-depth relationship and is rated at a 5 GPM per inch of head per notch flow rating (12.4 L/s per meter of

head per notch).
- On Dead-Level Roofs, drains should be located no further than 15m from the edge of the roof and no further than 30m

from adjacent drains. The number of drains proposed to control the rooftop stormwater runoff is determined based on the
size of the roof area being controlled and the maximum allowable spacing noted above and required by the 2006 Ontario
Building Code.

- The Draw Down Time associated with the Max. Storage Volume provided on the rooftop is calculated based on a linear
flow-depth relationship (i.e. release rate decreases linearly with the depth of water). The maximum allowable draw down
time for stormwater runoff attenuated on a rooftop is 24 hours based on the 2006 Ontario Building Code.

- As required by the 2006 Ontario Building Code, one (1) or more overflow scupper drains are required to be installed on
a flat roof designed to provide stormwater runoff attenuation so that the maximum depth of water on the roof cannot
exceed 150mm.

- The Storage Depth and associated Draw Down Time is based on vertical parapet walls along the perimeter of the roof (i.e.
volume equals depth mulitplied by rooftop area). As a result, by assuming a constant rooftop area, the flow-storage
relationship is linear similar to the flow-depth relationship when using the Zurn Control-Flo Drains (Z-105).

- To utilize the maximum rooftop storage potential for a particular building, the Max. Rooftop Release Rate and associated
Max. Storage Volume should produce as close to the maximum allowable draw down time of 24 hours as possible.

: << Elements Requiring Input Information

Rooftop Area = 0.0664 ha
# of Roof Drains = 3 (see notes provided above)
Max. Rooftop Release Rate = 2.15 L/s
Max. Storage Volume = 231 m® (based on attenuating the = 10-year design storm

rooftop runoff and releasing it at the Max.
Rooftop Release Rate (listed above))

0.035 m (see notes provided above)

Max. Storage Depth

Max. Release Rate per Notch 12.4 L/s per meter of head per notch (see notes provided above)

0.43 L/s per notch

# of Notches Required = 5.0 notches are required to convey 2.15  L/s from the rooftop based
on the maximum head/depth of storage available
= 5.0
# of Notches per Drain = 17 OR  2drains c/w 2 notches per drain and 1 drain

c/w 1 notches
Draw Down Time = 17.7 hr Sufficient Design

Z:\Projects\2022\22-770\Design\Storm\[221019_Rooftop_Control_Calcs.xIsx]50yr
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STORMWATER MANAGEMENT CALCULATIONS
25-year Design Storm Event - Rooftop Flow Control

Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street Prepared By: CJ

Rooftop Flow Control Design Calculations:

NOTES: -The following calculations are based on the use of Zurn Control-Flo Roof Drains (Z-105) which can be specified to consist
of between 1-6 possible weirs/notches per drain. As noted by Zurn Industries Ltd., each weir/notch is designed to provide
a linear flow-depth relationship and is rated at a 5 GPM per inch of head per notch flow rating (12.4 L/s per meter of

head per notch).
- On Dead-Level Roofs, drains should be located no further than 15m from the edge of the roof and no further than 30m

from adjacent drains. The number of drains proposed to control the rooftop stormwater runoff is determined based on the
size of the roof area being controlled and the maximum allowable spacing noted above and required by the 2006 Ontario
Building Code.

- The Draw Down Time associated with the Max. Storage Volume provided on the rooftop is calculated based on a linear
flow-depth relationship (i.e. release rate decreases linearly with the depth of water). The maximum allowable draw down
time for stormwater runoff attenuated on a rooftop is 24 hours based on the 2006 Ontario Building Code.

- As required by the 2006 Ontario Building Code, one (1) or more overflow scupper drains are required to be installed on
a flat roof designed to provide stormwater runoff attenuation so that the maximum depth of water on the roof cannot
exceed 150mm.

- The Storage Depth and associated Draw Down Time is based on vertical parapet walls along the perimeter of the roof (i.e.
volume equals depth mulitplied by rooftop area). As a result, by assuming a constant rooftop area, the flow-storage
relationship is linear similar to the flow-depth relationship when using the Zurn Control-Flo Drains (Z-105).

- To utilize the maximum rooftop storage potential for a particular building, the Max. Rooftop Release Rate and associated
Max. Storage Volume should produce as close to the maximum allowable draw down time of 24 hours as possible.

: << Elements Requiring Input Information

Rooftop Area = 0.0664 ha
# of Roof Drains = 3 (see notes provided above)
Max. Rooftop Release Rate = 2.71 L/s
Max. Storage Volume = 28.9 m® (based on attenuating the = 25-year design storm

rooftop runoff and releasing it at the Max.
Rooftop Release Rate (listed above))

0.044 m (see notes provided above)

Max. Storage Depth

Max. Release Rate per Notch 12.4 L/s per meter of head per notch (see notes provided above)

0.55 L/s per notch

# of Notches Required = 5.0 notches are required to convey 2.71  L/s from the rooftop based
on the maximum head/depth of storage available
= 5.0
# of Notches per Drain = 17 OR  2drains c/w 2 notches per drain and 1 drain

c/w 1 notches
Draw Down Time = 17.7 hr Sufficient Design

Z:\Projects\2022\22-770\Design\Storm\[221019_Rooftop_Control_Calcs.xIsx]50yr
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STORMWATER MANAGEMENT CALCULATIONS
50-year Design Storm Event - Rooftop Flow Control

Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street Prepared By: CJ

Rooftop Flow Control Design Calculations:

NOTES: -The following calculations are based on the use of Zurn Control-Flo Roof Drains (Z-105) which can be specified to consist
of between 1-6 possible weirs/notches per drain. As noted by Zurn Industries Ltd., each weir/notch is designed to provide
a linear flow-depth relationship and is rated at a 5 GPM per inch of head per notch flow rating (12.4 L/s per meter of

head per notch).
- On Dead-Level Roofs, drains should be located no further than 15m from the edge of the roof and no further than 30m

from adjacent drains. The number of drains proposed to control the rooftop stormwater runoff is determined based on the
size of the roof area being controlled and the maximum allowable spacing noted above and required by the 2006 Ontario
Building Code.

- The Draw Down Time associated with the Max. Storage Volume provided on the rooftop is calculated based on a linear
flow-depth relationship (i.e. release rate decreases linearly with the depth of water). The maximum allowable draw down
time for stormwater runoff attenuated on a rooftop is 24 hours based on the 2006 Ontario Building Code.

- As required by the 2006 Ontario Building Code, one (1) or more overflow scupper drains are required to be installed on
a flat roof designed to provide stormwater runoff attenuation so that the maximum depth of water on the roof cannot
exceed 150mm.

- The Storage Depth and associated Draw Down Time is based on vertical parapet walls along the perimeter of the roof (i.e.
volume equals depth mulitplied by rooftop area). As a result, by assuming a constant rooftop area, the flow-storage
relationship is linear similar to the flow-depth relationship when using the Zurn Control-Flo Drains (Z-105).

- To utilize the maximum rooftop storage potential for a particular building, the Max. Rooftop Release Rate and associated
Max. Storage Volume should produce as close to the maximum allowable draw down time of 24 hours as possible.

: << Elements Requiring Input Information

Rooftop Area = 0.0664 ha
# of Roof Drains = 3 (see notes provided above)
Max. Rooftop Release Rate = 3 L/s
Max. Storage Volume = 322 m® (based on attenuating the = 50-year design storm

rooftop runoff and releasing it at the Max.
Rooftop Release Rate (listed above))

0.048 m (see notes provided above)

Max. Storage Depth

Max. Release Rate per Notch 12.4 L/s per meter of head per notch (see notes provided above)

0.60 L/s per notch

# of Notches Required = 5.0 notches are required to convey 3 L/s from the rooftop based
on the maximum head/depth of storage available
= 5.0
# of Notches per Drain = 17 OR  2drains c/w 2 notches per drain and 1 drain

c/w 1 notches
Draw Down Time = 17.7 hr Sufficient Design

Z:\Projects\2022\22-770\Design\Storm\[221019_Rooftop_Control_Calcs.xIsx]50yr
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STORMWATER MANAGEMENT CALCULATIONS
100-year Design Storm Event - Rooftop Flow Control

Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street Prepared By: CJ

Rooftop Flow Control Design Calculations:

NOTES: -The following calculations are based on the use of Zurn Control-Flo Roof Drains (Z-105) which can be specified to consist
of between 1-6 possible weirs/notches per drain. As noted by Zurn Industries Ltd., each weir/notch is designed to provide
a linear flow-depth relationship and is rated at a 5 GPM per inch of head per notch flow rating (12.4 L/s per meter of

head per notch).
- On Dead-Level Roofs, drains should be located no further than 15m from the edge of the roof and no further than 30m

from adjacent drains. The number of drains proposed to control the rooftop stormwater runoff is determined based on the
size of the roof area being controlled and the maximum allowable spacing noted above and required by the 2006 Ontario
Building Code.

- The Draw Down Time associated with the Max. Storage Volume provided on the rooftop is calculated based on a linear
flow-depth relationship (i.e. release rate decreases linearly with the depth of water). The maximum allowable draw down
time for stormwater runoff attenuated on a rooftop is 24 hours based on the 2006 Ontario Building Code.

- As required by the 2006 Ontario Building Code, one (1) or more overflow scupper drains are required to be installed on
a flat roof designed to provide stormwater runoff attenuation so that the maximum depth of water on the roof cannot
exceed 150mm.

- The Storage Depth and associated Draw Down Time is based on vertical parapet walls along the perimeter of the roof (i.e.
volume equals depth mulitplied by rooftop area). As a result, by assuming a constant rooftop area, the flow-storage
relationship is linear similar to the flow-depth relationship when using the Zurn Control-Flo Drains (Z-105).

- To utilize the maximum rooftop storage potential for a particular building, the Max. Rooftop Release Rate and associated
Max. Storage Volume should produce as close to the maximum allowable draw down time of 24 hours as possible.

: << Elements Requiring Input Information

Rooftop Area = 0.0664 ha
# of Roof Drains = 3 (see notes provided above)
Max. Rooftop Release Rate = 3.32 L/s
Max. Storage Volume = 35.6 m® (based on attenuating the = 100-year design storm

rooftop runoff and releasing it at the Max.
Rooftop Release Rate (listed above))

0.054 m (see notes provided above)

Max. Storage Depth

Max. Release Rate per Notch 12.4 L/s per meter of head per notch (see notes provided above)

0.67 L/s per notch

# of Notches Required = 5.0 notches are required to convey 3.32  L/s from the rooftop based
on the maximum head/depth of storage available
= 5.0
# of Notches per Drain = 17 OR  2drains c/w 2 notches per drain and 1 drain

c/w 1 notches
Draw Down Time = 17.7 hr Sufficient Design

Z:\Projects\2022\22-770\Design\Storm\[221019_Rooftop_Control_Calcs.xIsx]50yr
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MODIFIED RATIONAL METHOD CALCULATIONS
2-year Design Storm Event - Catchment UNCTL
Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street West Prepared By: CJ

I:l <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from: [Barrie WPCC Station + 15% to account for climate change |

2-year 5-year 10-year 25-year 50-year 100-year
A 678.085 A= 853.608 A 975.865 A= 1146.275 A= 1236.152 A= 1426.408
B= 4.699 B= 4.699 B= 4.699 B= 4.922 B= 4.699 B= 5.273
C 0.781 C= 0.766 C 0.760 C 0.757 C= 0.751 C 0.759
Rational Method Formula Rainfall Intensity Equation (2-100 year storm events)
Q = CxIxA (ms) 2100 = A (mm/hr)
360 (B +1t5)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
I= Rainfall Intensity, (mm/hr) = Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
tg= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 VRrunoft = Qrunott Xty (M?)
2-year C,= [}
5-year Cs= C where, QRrunoff = Runoff Peak Flow Rate, (m“/sec)
10-year Cipo= C tg= Storm Duration, (sec)
25-year Cx= 110xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 125xC VReleased = Qreleased X (tg + Te)/2 (m?)
For storms having a return period of more than 10 years, the Runoff Coefficient, C,
will be increased as indicated above, up to a maximum value of 1. where, Qreleased = Max. Release Rate, (m*/sec)
tg= Storm Duration, (sec)
Tc= Time of Concentration, (sec)

Max. Storage Required

Vstorage = Vrunoff - VReleased (m?)
Viaunoff = Runoff Volume, (m?)
Vreleased = Released Volume, (m”)
Z:\Projects\2022\22-770\Design\Storm\[221019_Modified_Rational_Method_Calcs(A,B,C).xis]25-YR_UNCTL
Catchment Storm Area Runoff Coeff.| Runoff Coeff.| Time of Conc.| Storm Time | Release Rate
1.D. Event A (ha) Cc Cuop T (min.) Step (min.) (m?/s)
UNCTL 2-year 0.17 0.73 0.73 10 1 0.028
NOTES: 2-year UNCTL (allowable) = 0.028 ms
Storm Rainfall Runoff Peak Runoff Released Storage Max. Storage
Duration Intensity Flow Rate Volume Volume Volume Required
ty (min.) (mm/hr) (m°/s) (m?) (m?) (m*) (m*)

10 83.1 0.0286 17.16 16.80 0.36 0.4

11 78.9 0.0272 17.93 17.64 0.29

12 75.2 0.0259 18.64 18.48 0.16

13 719 0.0247 19.29 19.32 0.00

14 68.9 0.0237 19.91 20.16 0.00

15 66.1 0.0228 20.48 21.00 0.00

16 63.6 0.0219 21.01 21.84 0.00

17 61.3 0.0211 21.52 22.68 0.00

18 59.2 0.0204 22.00 23.52 0.00

19 57.2 0.0197 22.45 24.36 0.00

20 55.4 0.0191 22.88 25.20 0.00

21 53.7 0.0185 23.29 26.04 0.00

22 52.1 0.0179 23.68 26.88 0.00

23 50.7 0.0174 24.06 27.72 0.00

24 49.3 0.0170 24.42 28.56 0.00

25 48.0 0.0165 24.77 29.40 0.00

26 46.8 0.0161 25.10 30.24 0.00

27 45.6 0.0157 25.42 31.08 0.00

28 44.5 0.0153 25.73 31.92 0.00

29 43.5 0.0150 26.03 32.76 0.00

30 42.5 0.0146 26.32 33.60 0.00

31 41.6 0.0143 26.60 34.44 0.00

32 40.7 0.0140 26.87 35.28 0.00

33 39.8 0.0137 27.14 36.12 0.00

34 39.0 0.0134 27.39 36.96 0.00

35 38.3 0.0132 27.64 37.80 0.00

36 37.5 0.0129 27.88 38.64 0.00

37 36.8 0.0127 28.12 39.48 0.00

38 36.1 0.0124 28.35 40.32 0.00

39 35.5 0.0122 28.58 41.16 0.00

40 34.9 0.0120 28.79 42.00 0.00




4 B WMI & Associates Limited

wmi 119 Collier Street, Barrie, Ontario L4M 1H5
p (705) 797-2027 f (705) 797-2028

MODIFIED RATIONAL METHOD CALCULATIONS
5-year Design Storm Event - Catchment UNCTL
Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street West Prepared By: CJ

I:l <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from: [Barrie WPCC Station + 15% to account for climate change |

2-year 5-year 10-year 25-year 50-year 100-year
A 678.085 A= 853.608 A 975.865 A= 1146.275 A= 1236.152 A= 1426.408
B= 4.699 B= 4.699 B= 4.699 B= 4.922 B= 4.699 B= 5.273
C 0.781 C= 0.766 C 0.760 C 0.757 C= 0.751 C 0.759
Rational Method Formula Rainfall Intensity Equation (2-100 year storm events)
Q = CxIxA (ms) 2100 = A (mm/hr)
360 (B +1t5)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
I= Rainfall Intensity, (mm/hr) = Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
tg= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 VRrunoft = Qrunott Xty (M?)
2-year C,= [}
5-year Cs= C where, QRrunoff = Runoff Peak Flow Rate, (m“/sec)
10-year Cipo= C tg= Storm Duration, (sec)
25-year Cx= 110xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 125xC VReleased = Qreleased X (tg + Te)/2 (m?)
For storms having a return period of more than 10 years, the Runoff Coefficient, C,
will be increased as indicated above, up to a maximum value of 1. where, Qreleased = Max. Release Rate, (m*/sec)
tg= Storm Duration, (sec)
Tc= Time of Concentration, (sec)

Max. Storage Required

Vstorage = Vrunoff - VReleased (m?)
Viaunoff = Runoff Volume, (m?)
Vreleased = Released Volume, (m”)
Z:\Projects\2022\22-770\Design\Storm\[221019_Modified_Rational_Method_Calcs(A,B,C).xis]25-YR_UNCTL
Catchment Storm Area Runoff Coeff.| Runoff Coeff.| Time of Conc.| Storm Time | Release Rate
1.D. Event A (ha) Cc Cuop T (min.) Step (min.) (m?/s)
UNCTL 5-year 0.17 0.73 0.73 10 1 0.037
NOTES: 5-year UNCTL (allowable) = 0.037 ms
Storm Rainfall Runoff Peak Runoff Released Storage Max. Storage
Duration Intensity Flow Rate Volume Volume Volume Required
ty (min.) (mm/hr) (m°/s) (m?) (m?) (m*) (m*)

10 108.9 0.0375 22.49 22.20 0.29 0.3

11 103.6 0.0356 23.52 23.31 0.21

12 98.8 0.0340 24.47 24.42 0.05

13 94.5 0.0325 25.36 25.53 0.00

14 90.6 0.0312 26.18 26.64 0.00

15 87.0 0.0300 26.96 27.75 0.00

16 83.8 0.0288 27.68 28.86 0.00

17 80.8 0.0278 28.37 29.97 0.00

18 78.1 0.0269 29.02 31.08 0.00

19 75.5 0.0260 29.64 32.19 0.00

20 73.2 0.0252 30.22 33.30 0.00

21 71.0 0.0244 30.78 34.41 0.00

22 69.0 0.0237 31.32 35.52 0.00

23 67.0 0.0231 31.84 36.63 0.00

24 65.2 0.0225 32.33 37.74 0.00

25 63.6 0.0219 32.80 38.85 0.00

26 62.0 0.0213 33.26 39.96 0.00

27 60.5 0.0208 33.70 41.07 0.00

28 59.0 0.0203 34.13 42.18 0.00

29 57.7 0.0199 34.54 43.29 0.00

30 56.4 0.0194 34.94 44.40 0.00

31 55.2 0.0190 35.33 45.51 0.00

32 54.0 0.0186 35.71 46.62 0.00

33 52.9 0.0182 36.07 47.73 0.00

34 51.9 0.0179 36.43 48.84 0.00

35 50.9 0.0175 36.77 49.95 0.00

36 49.9 0.0172 37.11 51.06 0.00

37 49.0 0.0169 37.44 52.17 0.00

38 48.1 0.0166 37.76 53.28 0.00

39 47.3 0.0163 38.07 54.39 0.00

40 46.5 0.0160 38.37 55.50 0.00
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MODIFIED RATIONAL METHOD CALCULATIONS
10-year Design Storm Event - Catchment UNCTL
Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street West Prepared By: CJ

I:l <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from: [Barrie WPCC Station + 15% to account for climate change |

2-year 5-year 10-year 25-year 50-year 100-year
A 678.085 A= 853.608 A 975.865 A= 1146.275 A= 1236.152 A= 1426.408
B= 4.699 B= 4.699 B= 4.699 B= 4.922 B= 4.699 B= 5.273
C 0.781 C= 0.766 C 0.760 C 0.757 C= 0.751 C 0.759
Rational Method Formula Rainfall Intensity Equation (2-100 year storm events)
Q = CxIxA (ms) 2100 = A (mm/hr)
360 (B +1t5)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
I= Rainfall Intensity, (mm/hr) = Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
tg= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 VRrunoft = Qrunott Xty (M?)
2-year C,= [}
5-year Cs= C where, QRrunoff = Runoff Peak Flow Rate, (m“/sec)
10-year Cipo= C tg= Storm Duration, (sec)
25-year Cx= 110xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 125xC VReleased = Qreleased X (tg + Te)/2 (m?)
For storms having a return period of more than 10 years, the Runoff Coefficient, C,
will be increased as indicated above, up to a maximum value of 1. where, Qreleased = Max. Release Rate, (m*/sec)
tg= Storm Duration, (sec)
Tc= Time of Concentration, (sec)

Max. Storage Required

Vstorage = Vrunoff - VReleased (m?)
Viaunoff = Runoff Volume, (m?)
Vreleased = Released Volume, (m”)
Z:\Projects\2022\22-770\Design\Storm\[221019_Modified_Rational_Method_Calcs(A,B,C).xis]25-YR_UNCTL
Catchment Storm Area Runoff Coeff.| Runoff Coeff.| Time of Conc.| Storm Time | Release Rate
1.D. Event A (ha) Cc Cuop T (min.) Step (min.) (m?/s)
UNCTL 10-year 0.17 0.73 0.73 10 1 0.043
NOTES: 10-year UNCTL (allowable) = 0.043 ms
Storm Rainfall Runoff Peak Runoff Released Storage Max. Storage
Duration Intensity Flow Rate Volume Volume Volume Required
ty (min.) (mm/hr) (m°/s) (m?) (m?) (m*) (m*)

10 126.5 0.0435 26.13 25.80 0.33 0.3

11 120.4 0.0414 27.34 27.09 0.25

12 114.9 0.0395 28.46 28.38 0.08

13 109.9 0.0378 29.49 29.67 0.00

14 105.4 0.0363 30.46 30.96 0.00

15 101.3 0.0349 31.37 32.25 0.00

16 97.6 0.0336 32.23 33.54 0.00

17 94.1 0.0324 33.04 34.83 0.00

18 91.0 0.0313 33.80 36.12 0.00

19 88.0 0.0303 34.53 37.41 0.00

20 85.3 0.0294 35.22 38.70 0.00

21 82.8 0.0285 35.89 39.99 0.00

22 80.4 0.0277 36.52 41.28 0.00

23 78.2 0.0269 37.13 42.57 0.00

24 76.1 0.0262 37.71 43.86 0.00

25 74.1 0.0255 38.27 45.15 0.00

26 72.3 0.0249 38.82 46.44 0.00

27 70.6 0.0243 39.34 47.73 0.00

28 68.9 0.0237 39.84 49.02 0.00

29 67.4 0.0232 40.33 50.31 0.00

30 65.9 0.0227 40.81 51.60 0.00

31 64.5 0.0222 41.27 52.89 0.00

32 63.1 0.0217 41.71 54.18 0.00

33 61.9 0.0213 42.15 55.47 0.00

34 60.6 0.0209 42.57 56.76 0.00

35 59.5 0.0205 42.98 58.05 0.00

36 58.4 0.0201 43.38 59.34 0.00

37 57.3 0.0197 43.77 60.63 0.00

38 56.3 0.0194 44.15 61.92 0.00

39 55.3 0.0190 44.52 63.21 0.00

40 54.3 0.0187 44.88 64.50 0.00
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MODIFIED RATIONAL METHOD CALCULATIONS
25-year Design Storm Event - Catchment UNCTL
Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street West Prepared By: CJ

I:l <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from: [Barrie WPCC Station + 15% to account for climate change |

2-year 5-year 10-year 25-year 50-year 100-year
A 678.085 A= 853.608 A 975.865 A= 1146.275 A= 1236.152 A= 1426.408
B= 4.699 B= 4.699 B= 4.699 B= 4.922 B= 4.699 B= 5.273
C 0.781 C= 0.766 C 0.760 C 0.757 C= 0.751 C 0.759
Rational Method Formula Rainfall Intensity Equation (2-100 year storm events)
Q = CxIxA (ms) 2100 = A (mm/hr)
360 (B +1t5)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
I= Rainfall Intensity, (mm/hr) = Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
tg= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 VRrunoft = Qrunott Xty (M?)
2-year C,= [}
5-year Cs= C where, QRrunoff = Runoff Peak Flow Rate, (m“/sec)
10-year Cipo= C tg= Storm Duration, (sec)
25-year Cx= 110xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 125xC VReleased = Qreleased X (tg + Te)/2 (m?)
For storms having a return period of more than 10 years, the Runoff Coefficient, C,
will be increased as indicated above, up to a maximum value of 1. where, Qreleased = Max. Release Rate, (m*/sec)
tg= Storm Duration, (sec)
Tc= Time of Concentration, (sec)

Max. Storage Required

Vstorage = Vrunoff - VReleased (m?)
Viaunoff = Runoff Volume, (m?)
Vreleased = Released Volume, (m”)
Z:\Projects\2022\22-770\Design\Storm\[221019_Modified_Rational_Method_Calcs(A,B,C).xis]25-YR_UNCTL
Catchment Storm Area Runoff Coeff.| Runoff Coeff.| Time of Conc.| Storm Time | Release Rate
1.D. Event A (ha) Cc Cuop T (min.) Step (min.) (m?/s)
UNCTL 25-year 0.17 0.73 0.80 10 1 0.055
NOTES: 25-year UNCTL (allowable) = 0.055 ms
Storm Rainfall Runoff Peak Runoff Released Storage Max. Storage
Duration Intensity Flow Rate Volume Volume Volume Required
ty (min.) (mm/hr) (m°/s) (m?) (m?) (m*) (m*)

10 148.2 0.0561 33.65 33.00 0.65 0.6

11 1411 0.0534 35.24 34.65 0.59

12 134.7 0.0510 36.71 36.30 0.41

13 129.0 0.0488 38.08 37.95 0.13

14 123.8 0.0469 39.35 39.60 0.00

15 119.0 0.0451 40.55 41.25 0.00

16 114.7 0.0434 41.68 42.90 0.00

17 110.7 0.0419 42.75 44.55 0.00

18 107.0 0.0405 43.76 46.20 0.00

19 103.6 0.0392 44.72 47.85 0.00

20 100.5 0.0380 45.64 49.50 0.00

21 97.5 0.0369 46.52 51.15 0.00

22 94.8 0.0359 47.36 52.80 0.00

23 92.2 0.0349 48.16 54.45 0.00

24 89.8 0.0340 48.93 56.10 0.00

25 87.5 0.0331 49.68 57.75 0.00

26 85.3 0.0323 50.39 59.40 0.00

27 83.3 0.0315 51.09 61.05 0.00

28 81.4 0.0308 51.76 62.70 0.00

29 79.6 0.0301 52.40 64.35 0.00

30 77.8 0.0295 53.03 66.00 0.00

31 76.2 0.0288 53.64 67.65 0.00

32 74.6 0.0282 54.23 69.30 0.00

33 73.1 0.0277 54.81 70.95 0.00

34 71.7 0.0271 55.37 72.60 0.00

35 70.3 0.0266 55.91 74.25 0.00

36 69.0 0.0261 56.44 75.90 0.00

37 67.8 0.0257 56.96 77.55 0.00

38 66.6 0.0252 57.46 79.20 0.00

39 65.4 0.0248 57.95 80.85 0.00

40 64.3 0.0243 58.44 82.50 0.00
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MODIFIED RATIONAL METHOD CALCULATIONS
50-year Design Storm Event - Catchment UNCTL
Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street West Prepared By: CJ

I:l <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from: [Barrie WPCC Station + 15% to account for climate change |

2-year 5-year 10-year 25-year 50-year 100-year
A 678.085 A= 853.608 A 975.865 A= 1146.275 A= 1236.152 A= 1426.408
B= 4.699 B= 4.699 B= 4.699 B= 4.922 B= 4.699 B= 5.273
C 0.781 C= 0.766 C 0.760 C 0.757 C= 0.751 C 0.759
Rational Method Formula Rainfall Intensity Equation (2-100 year storm events)
Q = CxIxA (ms) 2100 = A (mm/hr)
360 (B +1t5)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
I= Rainfall Intensity, (mm/hr) = Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
tg= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 VRrunoft = Qrunott Xty (M?)
2-year C,= [}
5-year Cs= C where, QRrunoff = Runoff Peak Flow Rate, (m“/sec)
10-year Cipo= C tg= Storm Duration, (sec)
25-year Cx= 110xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 125xC VReleased = Qreleased X (tg + Te)/2 (m?)
For storms having a return period of more than 10 years, the Runoff Coefficient, C,
will be increased as indicated above, up to a maximum value of 1. where, Qreleased = Max. Release Rate, (m*/sec)
tg= Storm Duration, (sec)
Tc= Time of Concentration, (sec)

Max. Storage Required

Vstorage = Vrunoff - VReleased (m?)
Viaunoff = Runoff Volume, (m?)
Vreleased = Released Volume, (m”)
Z:\Projects\2022\22-770\Design\Storm\[221019_Modified_Rational_Method_Calcs(A,B,C).xis]25-YR_UNCTL
Catchment Storm Area Runoff Coeff.| Runoff Coeff.| Time of Conc.| Storm Time | Release Rate
1.D. Event A (ha) Cc Cuop T (min.) Step (min.) (m?/s)
UNCTL 50-year 0.17 0.73 0.88 10 1 0.067
NOTES: 50-year UNCTL (allowable) = 0.067 ms
Storm Rainfall Runoff Peak Runoff Released Storage Max. Storage
Duration Intensity Flow Rate Volume Volume Volume Required
ty (min.) (mm/hr) (m°/s) (m?) (m?) (m*) (m*)

10 164.2 0.0678 40.69 40.20 0.49 0.5

11 156.3 0.0645 42.60 42.21 0.39

12 149.2 0.0616 44.37 44.22 0.15

13 142.8 0.0590 46.01 46.23 0.00

14 137.1 0.0566 47.54 48.24 0.00

15 131.8 0.0544 48.99 50.25 0.00

16 127.0 0.0524 50.34 52.26 0.00

17 122.6 0.0506 51.63 54.27 0.00

18 118.5 0.0489 52.85 56.28 0.00

19 1147 0.0474 54.01 58.29 0.00

20 111.2 0.0459 55.11 60.30 0.00

21 108.0 0.0446 56.17 62.31 0.00

22 104.9 0.0433 57.18 64.32 0.00

23 102.0 0.0421 58.15 66.33 0.00

24 99.4 0.0410 59.08 68.34 0.00

25 96.8 0.0400 59.98 70.35 0.00

26 94.5 0.0390 60.85 72.36 0.00

27 92.2 0.0381 61.69 74.37 0.00

28 90.1 0.0372 62.50 76.38 0.00

29 88.1 0.0364 63.28 78.39 0.00

30 86.2 0.0356 64.04 80.40 0.00

31 84.3 0.0348 64.78 82.41 0.00

32 82.6 0.0341 65.49 84.42 0.00

33 81.0 0.0334 66.19 86.43 0.00

34 79.4 0.0328 66.87 88.44 0.00

35 779 0.0322 67.53 90.45 0.00

36 76.4 0.0316 68.17 92.46 0.00

37 75.1 0.0310 68.80 94.47 0.00

38 73.7 0.0304 69.41 96.48 0.00

39 725 0.0299 70.01 98.49 0.00

40 71.2 0.0294 70.60 100.50 0.00
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MODIFIED RATIONAL METHOD CALCULATIONS
100-year Design Storm Event - Catchment UNCTL
Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street West Prepared By: CJ

I:l <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from: [Barrie WPCC Station + 15% to account for climate change |

2-year 5-year 10-year 25-year 50-year 100-year
A 678.085 A= 853.608 A 975.865 A= 1146.275 A= 1236.152 A= 1426.408
B= 4.699 B= 4.699 B= 4.699 B= 4.922 B= 4.699 B= 5.273
C 0.781 C= 0.766 C 0.760 C 0.757 C= 0.751 C 0.759
Rational Method Formula Rainfall Intensity Equation (2-100 year storm events)
Q = CxIxA (ms) 2100 = A (mm/hr)
360 (B +1t5)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
I= Rainfall Intensity, (mm/hr) = Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
tg= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 VRrunoft = Qrunott Xty (M?)
2-year C,= [}
5-year Cs= C where, QRrunoff = Runoff Peak Flow Rate, (m“/sec)
10-year Cipo= C tg= Storm Duration, (sec)
25-year Cx= 110xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 125xC VReleased = Qreleased X (tg + Te)/2 (m?)
For storms having a return period of more than 10 years, the Runoff Coefficient, C,
will be increased as indicated above, up to a maximum value of 1. where, Qreleased = Max. Release Rate, (m*/sec)
tg= Storm Duration, (sec)
Tc= Time of Concentration, (sec)

Max. Storage Required

Vstorage = Vrunoff - VReleased (m?)
Viaunoff = Runoff Volume, (m?)
Vreleased = Released Volume, (m”)
Z:\Projects\2022\22-770\Design\Storm\[221019_Modified_Rational_Method_Calcs(A,B,C).xis]25-YR_UNCTL
Catchment Storm Area Runoff Coeff.| Runoff Coeff.| Time of Conc.| Storm Time | Release Rate
1.D. Event A (ha) Cc Cuop T (min.) Step (min.) (m?/s)
UNCTL 100-year 0.17 0.73 0.91 10 1 0.076
NOTES: 100-year UNCTL (allowable) = 0.076 ms
Storm Rainfall Runoff Peak Runoff Released Storage Max. Storage
Duration Intensity Flow Rate Volume Volume Volume Required
ty (min.) (mm/hr) (m°/s) (m?) (m?) (m*) (m*)

10 180.2 0.0775 46.50 45.60 0.90 0.9

11 171.7 0.0739 48.74 47.88 0.86

12 164.1 0.0706 50.82 50.16 0.66

13 157.2 0.0676 52.75 52.44 0.31

14 151.0 0.0650 54.56 54.72 0.00

15 145.3 0.0625 56.25 57.00 0.00

16 140.1 0.0603 57.85 59.28 0.00

17 135.3 0.0582 59.36 61.56 0.00

18 130.9 0.0563 60.79 63.84 0.00

19 126.7 0.0545 62.15 66.12 0.00

20 122.9 0.0529 63.45 68.40 0.00

21 119.4 0.0513 64.69 70.68 0.00

22 116.0 0.0499 65.87 72.96 0.00

23 1129 0.0486 67.01 75.24 0.00

24 109.9 0.0473 68.10 77.52 0.00

25 107.2 0.0461 69.16 79.80 0.00

26 104.6 0.0450 70.17 82.08 0.00

27 102.1 0.0439 71.15 84.36 0.00

28 99.8 0.0429 72.09 86.64 0.00

29 97.5 0.0420 73.01 88.92 0.00

30 95.4 0.0411 73.90 91.20 0.00

31 934 0.0402 74.76 93.48 0.00

32 91.5 0.0394 75.59 95.76 0.00

33 89.7 0.0386 76.40 98.04 0.00

34 88.0 0.0378 77.19 100.32 0.00

35 86.3 0.0371 77.96 102.60 0.00

36 84.7 0.0364 78.71 104.88 0.00

37 83.2 0.0358 79.44 107.16 0.00

38 81.7 0.0352 80.15 109.44 0.00

39 80.3 0.0345 80.84 111.72 0.00

40 79.0 0.0340 81.52 114.00 0.00
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STORMWATER MANAGEMENT CALCULATIONS
Perforated Pipe Exfiltration System Design
Date: 19-Oct-22 Project No.: 22-770

Project: 30 Sophia Street West Prepared By: CJ

Purpose: An exfiltration trench is proposed on-site to provide quality control, runoff volume control and phosphorus reduction
benefits. The exfiltration trench will accommodate runoff from the parking lot and north portion of roof perimeter
(sloped section) that drains to the parking lot (0.09ha).

: <<< Elements Requiring Input Information

Required Storage Volume:

Impervious Area = 0.09 ha (Catchment UNCTL - To LID)
Runoff Volume = 5 mm
Required Storage Volume = A(ha) xRV (mm)x10 m°
= 0.09 ha X 5 mm x 10 m?
= 4.5 m?

Provided Storage Volume:

Provided Excavation Volume = LXWxD m?
= 226 m X 15 m X 0.5 m
= 170 md
Provided Storage Volume = 170 m® «x 0.4 (clear stone voids ratio)
= 6.8 m?

Soil Cover:
Based on the Ministry of the Environment's (MOE) Stormwater Management Design Manual dated March 2003,
Page 4-21, Figure 4.4: Soil Cover for Trenches (based on frost heave potential).

Min. Soil Cover = 0.7 m

Z:\Projects\2022\22-770\Design\Storm\[221031_Exfiltration_Feature_Design(MOE).xIsx]Exfiltration Trench
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wl'i PHOSPHORUS REMOVAL CALCULATIONS
30 Sofia Street West in Barrie
Date: 31-Oct-22 Project No.: 22-770
Project: 30 Sophia Street West Prepared By: CJ
: <<< Elements Requiring Input Information
Ref: Low Impact Development Treatment Train Tool (LIDTTT) Average Annual Precipitation (AAP) = 933 mm/yr (from Environment Canada's rain gauge
Land Event Mean Phosphorus Catchment Catchment Area Runoff Coefficient Event Mean Phosphorus Runoff Volume Total Phosphorus
Use Concentration (EMC) ID A 'C Concentration (EMC) v P
(mg/L) (ha) (mg/L) (m°fyr) (kalyr)
Paved Surface 0.2 UNCTL - To LID 0.09 0.95 0.23 797.7 0.18
Roof 0.0 UNCTL - No LID 0.08 0.52 0.20 388.1 0.07
Landscaped Area 0. BLDG (flat roof 0.07 0.95 0.09 620.4 0.05
Row Crop 0.
Open Space/Parkland 0.20
Forest 0.23
Wetland 0.81
Total 0.24 1806.3 0.317
Example Calculations:
Weighted Land-Use EMC Weighted Land-Use 'C' Runoff Volume, V = [AAP/1000] x [A x 10000] x ‘'C'
EMCrown = [EMCyy) x Areaq)] + [EMCpp) X Areag)] Corotan = [Cy x Areaq)] +[Cp X Areag)
Areaou) Arearota UNCTL - No LID
V = [(933mm/yr)/1000] x [0.08ha x 100001 x 0.52
UNCTL - No LID (0.04ha landscaped area, 0.04ha sloped roof) UNCTL - No LID (0.04ha landscaped area, 0.04ha sloped roof) V= 388.1m°yr
EMCunet -no Loy = [0.09mg/L x 0.04ha] + [0.32mg/L X 0.04ha] Cuner -NoLipy = [0.95 x 0.04ha] + [0.10 x 0.04ha]
0.08ha 0.08ha Total Phosphorus, P = EMC/1000 x V
EMCuncri - No i) = 0.20ma/L CuncrL-NoLip) = 0.52
UNCTL - No LID

P = (0.20mg/L)/1000 x 388.1m*/yr
P = 0.078kalyr
Ref: Phosphorus Removal Efficiencies from LSRCA Technical Guidelines for Stormwater Management Submissions, Appendix E, April 2022

Catchment UNCTL - To LID OGS (ETV) Pipe Exfiltration
s 20% TP Reduction s 87% TP Reduction
0.23 mg/L 0.184 mg/L 0.024 mg/L
797.7 mlyr 797.7 m°lyr 797.7 m°lyr
0.183 kg/yr 0.147 kglyr 0.019 kg/yr
|
\V
Catchment BLDG (flat roof) Outlet Catchment UNCTL - No LID
0.09 mg/L > 0.084 mg/L < 0.2 mg/L
620.4 m°lyr 1806.3 m°/yr 388.1 m°iyr
0.056 kg/yr 0.153 kg/yr 0.078 kglyr
Post-Development Post-Development %
w/o BMPs w/BMPs Reduction
(katyr) (katyr)
0.317 0.153 51.9%
NOTES:

ZAPy 022\22-770\D 221031_Phosphorus_Removal_Calcs xisxP_Removal_Calcs




Worksheet for North Ext By-pass

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Normal Depth

Left Side Slope

Right Side Slope

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Discharge

Subcritical

0.035
0.60
0.40

3.0
3.0

0.351
0.48
2.53
0.19
240
0.31
2.40
0.73
0.03
0.43
0.52

0.00
0.00

0.00

0.00
Infinity
Infinity

0.40

0.31

0.60

2.40

%

H:V

H:V

m3/s

m2

m/s

m/s

%
%
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Worksheet for North Ext By-pass

Messages

Notes

The 100-year peak flow from catchment EXT1 is 0.343m3/s.

Bentley Systems, Inc. Haestad Methods SoBdidle¢ EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Rating Table for North Ext By-pass

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Normal Depth

Left Side Slope

Right Side Slope

Normal Depth (m)

0.00
0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.10
0.1
0.12
0.13
0.14
0.15
0.16
0.17
0.18
0.19
0.20
0.21
0.22
0.23

Manning Formula

Discharge
Discharge (m?/s) Velocity (m/s)
0.000 0.06
0.000 0.10
0.000 0.13
0.001 0.16
0.001 0.18
0.002 0.21
0.003 0.23
0.005 0.25
0.007 0.27
0.009 0.29
0.011 0.31
0.014 0.33
0.018 0.35
0.021 0.36
0.026 0.38
0.030 0.40
0.036 0.41
0.042 0.43
0.048 0.44
0.055 0.46
0.063 0.48
0.071 0.49
0.080 0.51

0.035
060 %
040 m
30 HvV
30 HvV

Wetted Perimeter

Flow Area (m?) (m)

0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.02
0.02
0.03
0.04
0.04
0.05
0.06
0.07
0.08
0.09
0.10
0.1
0.12
0.13
0.15
0.16

0.00
0.06
0.13
0.19
0.25
0.32
0.38
0.44
0.51
0.57
0.63
0.70
0.76
0.82
0.89
0.95
1.01
1.08
1.14
1.20
1.26
1.33
1.39
1.45

Top Width (m)

0.00
0.06
0.12
0.18
0.24
0.30
0.36
0.42
0.48
0.54
0.60
0.66
0.72
0.78
0.84
0.90
0.96
1.02
1.08
1.14
1.20
1.26
1.32
1.38

11/24/2022 12:10:59 PM

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page 1 of 2



Rating Table for North Ext By-pass

Input Data

Normal Depth (m)
0.24
0.25
0.26
0.27
0.28
0.29
0.30
0.31
0.32
0.33
0.34
0.35
0.36
0.37
0.38
0.39
0.40

Discharge (m?/s)
0.090
0.100
0.1
0.123
0.136
0.149
0.163
0.178
0.193
0.210
0.227
0.246
0.265
0.285
0.306
0.328
0.351

Velocity (m/s)
0.52

0.53
0.55
0.56
0.58
0.59
0.60
0.62
0.63
0.64
0.66
0.67
0.68
0.69
0.71
0.72
0.73

Flow Area (m?)
0.17
0.19
0.20
0.22
0.24
0.25
0.27
0.29
0.31
0.33
0.35
0.37
0.39
0.41
0.43
0.46
0.48

Wetted Perimeter

(m)

1.52
1.58
1.64
1.71
1.77
1.83
1.90
1.96
2.02
2.09
2.15
2.21
2.28
2.34
240
2.47
2.53

Top Width (m)

1.44
1.50
1.56
1.62
1.68
1.74
1.80
1.86
1.92
1.98
2.04
2.10
2.16
2.22
2.28
2.34
240
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Cross Section for North Ext By-pass

Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.035
Channel Slope 060 %
Normal Depth 040 m
Left Side Slope 3.0 HV
Right Side Slope 3.0 HV
Discharge 0.351 m¥/s

Cross Section Image
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Worksheet for East Ext By-pass

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Normal Depth

Left Side Slope

Right Side Slope

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Discharge

Subcritical

0.035
0.60
0.40

3.0
3.0

0.351
0.48
2.53
0.19
240
0.31
2.40
0.73
0.03
0.43
0.52

0.00
0.00

0.00

0.00
Infinity
Infinity

0.40

0.31

0.60

2.40

%

H:V

H:V

m3/s

m2

m/s

m/s

%
%
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Worksheet for East Ext By-pass

Messages

Notes

The 100-year peak flow from catchment EXT2 is 0.028m3/s.
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Rating Table for East Ext By-pass

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Normal Depth

Left Side Slope

Right Side Slope

Normal Depth (m)

0.00
0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.10
0.1
0.12
0.13
0.14
0.15
0.16
0.17
0.18
0.19
0.20
0.21
0.22
0.23

Manning Formula

Discharge
Discharge (m?/s) Velocity (m/s)
0.000 0.06
0.000 0.10
0.000 0.13
0.001 0.16
0.001 0.18
0.002 0.21
0.003 0.23
0.005 0.25
0.007 0.27
0.009 0.29
0.011 0.31
0.014 0.33
0.018 0.35
0.021 0.36
0.026 0.38
0.030 0.40
0.036 0.41
0.042 0.43
0.048 0.44
0.055 0.46
0.063 0.48
0.071 0.49
0.080 0.51

0.035
060 %
040 m
30 HvV
30 HvV

Wetted Perimeter

Flow Area (m?)

0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.02
0.02
0.03
0.04
0.04
0.05
0.06
0.07
0.08
0.09
0.10
0.1
0.12
0.13
0.15
0.16

(m)

0.00
0.06
0.13
0.19
0.25
0.32
0.38
0.44
0.51
0.57
0.63
0.70
0.76
0.82
0.89
0.95
1.01
1.08
1.14
1.20
1.26
1.33
1.39
1.45

Top Width (m)

0.00
0.06
0.12
0.18
0.24
0.30
0.36
0.42
0.48
0.54
0.60
0.66
0.72
0.78
0.84
0.90
0.96
1.02
1.08
1.14
1.20
1.26
1.32
1.38
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Rating Table for East Ext By-pass

Input Data

Normal Depth (m)
0.24
0.25
0.26
0.27
0.28
0.29
0.30
0.31
0.32
0.33
0.34
0.35
0.36
0.37
0.38
0.39
0.40

Discharge (m?/s)
0.090
0.100
0.1
0.123
0.136
0.149
0.163
0.178
0.193
0.210
0.227
0.246
0.265
0.285
0.306
0.328
0.351

Velocity (m/s)
0.52

0.53
0.55
0.56
0.58
0.59
0.60
0.62
0.63
0.64
0.66
0.67
0.68
0.69
0.71
0.72
0.73

Flow Area (m?)
0.17
0.19
0.20
0.22
0.24
0.25
0.27
0.29
0.31
0.33
0.35
0.37
0.39
0.41
0.43
0.46
0.48

Wetted Perimeter

(m)

1.52
1.58
1.64
1.71
1.77
1.83
1.90
1.96
2.02
2.09
2.15
2.21
2.28
2.34
240
2.47
2.53

Top Width (m)

1.44
1.50
1.56
1.62
1.68
1.74
1.80
1.86
1.92
1.98
2.04
2.10
2.16
2.22
2.28
2.34
240
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Cross Section for East Ext By-pass

Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.035
Channel Slope 060 %
Normal Depth 040 m
Left Side Slope 3.0 HV
Right Side Slope 3.0 HV
Discharge 0.351 m¥/s

Cross Section Image
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/'\ WMI & Associates Limited
9 119 Collier Street, Barrie, Ontario L4M 1H5
Wml p (705) 797-2027 f (705) 797-2028
Storm Sewer Design Sheet
30 Sophia Street West
: << Elements Requiring Input Information
Rational Method Calculation: Manning's Formula Calculation: Rainfall Intensity Calculation:
Q = 2.78%(Cg*CH*A) V = (kR¥*s™) /n Q=V*A 1= A Rainfall IDF Data: Barrie WPCC 1979-2003 adjusted for climate change
MOE Velocity Requirements: 0.8m/s - 6.0m/s (T +B)° 5-year 100-year
where, where, where, A= 853.608 1426.408
Q = peak flow rate (L/s) V = mean velocity (m/s) | = Rainfall Intensity (mm/hr) B= 4.699 5.273
Cr = runoff coefficient factor for storms > 10-yr (Cg = 1.0 for the 2, 5 & 10-yr storm events and k = 1.0 for SI units T = Time of Concentration (min.) Cc= 0.766 0.759 Date: 24-Oct-22
. Crg=1.1,1.2 & 1.25 for the 25, 50 & 100-yr . . ) . _ .
C = runoff coefficient . R = hydraulic radius (m) A = Rainfall IDF Coefficient Runoff Coeff. Factors, Cg = 1.00 1.25 Project No: 22-770
storm events respectively)
I = rainfall intensity (mm/hr) S = friction slope (m/m) B = Rainfall IDF Coefficient Prepared by: CJ
A = area (ha) n = Mannings Coefficient 0.013 C = Rainfall IDF Coefficient
Location Runoff Calculation Data Sewer Calculation Data Sewer Profile Data
Street Upstream Downstream Drainage Areas (ha) Individual Accumulated Time of Storm Rainfall | Peak Runoff|| Diameter | Slope Length Capacity Velocity Pipe Flow | Pipe Storage|[ Fallin [Dropin MH (m)| Top of Grate Elevation (m) Invert Elevation (m)
MH MH C= C= C= C= 2.78CA 2.78CA Concentration Event Intensity Flow Time Volume Sewer
0.45 0.50 0.65 0.95 (mins) (mm/hr) (L/s) (mm) (%) (m) (L/s) (m/s) (mins) (m (m) DS us DS us DS
Mary Street
OGS MH 2B 0.09 0.24 0.24 10.00 5-year 108.92 25.89 300 1.00 3.10 100.88 1.38 0.04 0.2 0.03 0.05 233.85 233.87 232.80 232.77
MH 2B MH 2 0.00 0.00 0.24 10.04 5-year 108.71 25.84 300 0.50 22.60 71.33 0.98 0.39 1.6 0.11 0.55 233.87 233.97 232.72 232.61
BLDG MH 2 0.07 0.18 0.18 10.00 5-year 108.92 20.14 300 1.70 5.30 131.53 1.80 0.05 0.4 0.09 0.25 234.14 233.97 232.40 232.31
EXT1 DICB 2A MH 2 1.22 0.02 1.55 1.55 10.00 5-year 108.92 169.27 375 2.60 10.10 294.94 2.59 0.07 1.2 0.26 0.05 233.82 233.97 232.37 232.11
MH 2 MH 1 0.00 0.00 1.98 10.42 5-year 106.58 210.67 450 1.10 8.50 311.95 1.90 0.07 14 0.09 233.97 233.87 232.06 231.97
Sophia Street
EXT2 DICB 4A MH 4 0.10 0.02 0.15 0.15 10.00 5-year 108.92 16.65 300 1.00 8.00 100.88 1.38 0.10 0.6 0.08 0.05 233.88 234.10 232.78 232.70
TD MH 4 0.01 0.03 0.03 10.00 5-year 108.92 2.88 200 1.40 9.10 40.49 1.25 0.12 0.3 0.13 0.05 233.30 234.10 232.83 232.70
MH 4 MH 3 0.00 0.00 0.18 10.12 5-year 108.24 19.41 300 1.80 7.30 135.35 1.85 0.07 0.5 0.13 234.10 234.19 232.65 232.52
Sum of Drainage Areas (ha): 1.32 0.04 0.00 0.17
Total Drainage Area (ha): 1.53

NOTES: *- The contributing flow from the building area (BLDG) has conservatively been calculated without any controls (flow restrictors) for the purpose of sizing the storm sewers. Refer to the Rooftop Control Calcs spreadsheet for the controlled flow rate from the building.

Z:\Projects\2022\22-770\Design\Storm\[221024 _stmdesignsheet_ABC.xIsx]STM SHEET




October 13, 2022

Page 1 of 2
ADS OGS Sizing Summary
Project Name: 30 Sophia St. West
Consulting Engineer: WMI Associates Ltd.
Location: Barrie, ON
Sizing Completed By: C. Neath Email: cody.neath@ads-pipe.com
Treatment Goal: Enhanced (MOE) Site Area: 0.09 ha
Selected Parameters: [80% TSS | 90% Volume % Impervious: 90%
Selected Unit: FD-4HC Rational C: 0.95
Rainfall Station: Barrie, ONT
Particle Size Distribution: NJDEP / ETV
Model TSS Removal |Volume Treated Peak Flowrate: -
FD-4HC 93.0% >90%

Unit Diameter (A): 1,200 mm /@
Inlet Pipe Diameter (B): 200 mm I
Outlet Pipe Diameter (C): 300 mm L
Height, T/G to Outlet Invert (D): 1160 mm
Height, Outlet Invert to Sump (E): 1515 mm
Sediment Storage Capacity (F): 0.78 m3
Oil Storage Capacity (G): 723 L ‘\@
R B
Max. Pipe Diameter: 600 mm
Peak Flow Capacity: 510 L/s \:@ U
Rim Elevation: 233.28 @ —0 \®
Inlet Pipe Elevation: 232.17
Outlet Pipe Elevation: 232.12

Notes:

Removal efficiencies are based on NJDEP Test Protocols and independently verified.

All units supplied by ADS have numerous local, provincial, and international certifications
(copies of which can be provided upon request). The design engineer is responsible for
ensuring compliance with applicable regulations.
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Project Name: 30 Sophia St. West

Location: Barrie, ON

Net Annual Removal Efficiency Summary: FD-4HC

Consulting Engineer:  WMI Associates Ltd.

mm/hr % % %
0.50 0.3% 100.0% 0.3%
1.00 25.7% 100.0% 25.7%
1.50 5.3% 105.3% 5.6%
2.00 13.4% 101.7% 13.6%
2.50 5.5% 99.0% 5.5%
3.00 3.7% 96.7% 3.6%
3.50 7.2% 94.8% 6.8%
4.00 3.4% 93.1% 3.1%
4.50 2.4% 91.7% 2.2%
5.00 4.3% 90.4% 3.9%
6.00 3.6% 88.1% 3.2%
7.00 4.3% 86.2% 3.7%
8.00 3.4% 84.5% 2.9%
9.00 1.6% 83.1% 1.4%
10.00 2.1% 81.8% 1.7%
20.00 8.9% 73.2% 6.5%
30.00 2.3% 68.1% 1.6%
40.00 1.0% 64.6% 0.7%
50.00 0.5% 61.8% 0.3%
100.00 0.7% 53.2% 0.4%
150.00 0.1% 48.2% 0.0%
200.00 0.0% 44.6% 0.0%
Total Net Annual Removal Efficiency: 92.8%
Total Runoff Volume Treated: 99.9%

Notes:

(1) Rainfall Data: 1978:2007, HLYO03, Barrie, ONT, 6110557.

(2) Based in NJDEP / ETV PSD, NJDEP Test Protocols 2013.

(3) Rainfall adjusted to 5 min peak intensity based on hourly average.
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