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1.0 Background
1.1 General

WMI & Associates Limited has been retained by Solid General Contractors to prepare
a Functional Servicing and Preliminary Stormwater Management Report in support of
a proposed Townhome development located at 95 Cook Street and 103 Napier Street,
in the City of Barrie.

This report presents an investigation of existing services and drainage patterns,
conceptual designs for proposed watermain, sanitary sewers, and stormwater
management controls in support of a planning applications. The level of detail
presented is sufficient to support planning level approvals and shall serve as the basis
for detailed design.

Fundamental servicing and drainage objectives, as detailed in this report, are based
on drainage and servicing constraints, pre-consultation information from the City of
Barrie, Lake Simcoe Regional Conservation Authority (LSRCA) design guidelines, and
best management practices as set out by the Ministry of the Environment,
Conservation and Parks (MECP). Plan and profile drawings of the surrounding
municipal roads were also referenced to determine the extent of existing utilities and
municipal infrastructure.

This report is based on a Site and Context Plan prepared by Architecture Unfolded
October 21, 2022. The conceptual Site Plan, and a Site Location Plan are contained
in Appendix A for reference. Also, refer to the Conceptual Site Servicing and Grading
Plans contained in Appendix A for pertinent conceptual design details which are
discussed throughout this report.

1.2 Site Description

The subject site comprises 0.98ha and consists of 95 Cook Street and 103 and 107
Napier Street. The site is located on institutional and residential lands in a primarily
residential area. It is bound to the north, south, east and west by existing low density
residential properties. The property is legally referred to as Part of Lot 5, South Side
of Napier Street, Part of Lot 6 South Side of Napier Street, Part of Lot 6 North Side of
Codrington Street, Registered Plan 6, and Lot 1 and Lot 2 of Registered Plan 1029, in
the City of Barrie, County of Simcoe.

The site currently contains an institutional building (St. Giles Church), a large paved
parking lot that is accessed from Cook Street, and grassed areas along with some
trees around the perimeter of the site. The portion of the site fronting Napier Street
consists of two residential dwellings, paved driveways, grassed lawns and a few trees
and outbuildings.

WMI & Associates Limited
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The proposed development includes six (6) residential townhouse blocks ranging from
4-7 units for a total of 35 units, an internal road system connecting to Cook Street, and
individual driveway access for each unit. The site will also comprise visitor parking,
and a landscaped amenity area. The residential properties on Napier Street will be
unchanged from the existing condition except that their rear yards will be reduced in
size to accommodate the townhome development. The existing church building will be
reduced in size and have its own separate access to Cook Street, and will contain a
new asphalt parking lot. It is noted that the new church property is a separate entity
and is not part of the subject townhome site, however, by virtue of its severance from
the subject site many aspects of servicing and drainage are considered within this
report.

2.0 Site Grading

The proposed grading for the residential development intends meet the requirements
of the site layout and stormwater management strategy. The following highlights the
proposed features:

e Internal road grades will include a saw-tooth pattern to facilitate adequate
drainage to catchbasins and surface ponding while also maintaining an
overland flow route to Cook Street. Driveway slopes for the individual units will
be in the order of 4.0% to 7.0%.

o Earth fill will be required to facilitate overland drainage towards Cook Street.
Some retaining walls with heights in the order of 0.50 to 2.5m will be required
to facilitate the matching of existing grades at external property boundaries

e Most of the townhome blocks will require a split drainage design, however the
south-western most blocks would be best suited as rear walk-outs, to facilitate
the required grade drop down to existing property line grades while also
minimizing the use of retaining walls.

e Perimeter grades within landscaped areas and around the proposed buildings
will generally be between 2.0% to 7.0%, with some areas containing 3:1 slopes

as required to match property line grades.

e Rear yard swale grades will be in the order of 0.5% - 4.0% slope to support LID
measures and to also avoid existing external grades from being altered.

Refer to Figure 5 for the Grading Concept Plan, contained in Appendix A.

WMI & Associates Limited
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3.0 Sanitary Servicing

The site currently contains three (3) sanitary service connections, one to the existing
church site that is serviced from the existing 250mm dia. Cook Street sanitary sewer,
and two from the existing 250mm dia. Napier Street sewer that currently services the
residential dwellings at 103 and 107 Napier Street.

The services to 103 and 107 Napier Street are to remain unaltered. The proposed
townhome units are to be serviced by a new 200mm dia. sanitary sewer, extended
eastward from Cook Street sanitary sewer, via a new dog-house manhole connection.
Each townhome unit will be serviced by individual sanitary service connections that will tie
into this sewer. It is proposed to relocate the church’s sanitary service to the
aforementioned new sanitary sewer, and decommission the old service that ties directly
to the Cook Street sewer, since the existing service is in conflict with the new sewer that
is required to service the townhomes.

In order to confirm if the existing sanitary sewer system on Cook Street is able to
accommodate sewage flows from the proposed development, an external servicing
analysis has been undertaken. The analysis utilized plan and profile drawings, online
mapping, as well as sanitary sewer routing and pipe data from the City’s Open Portal
online data centre.

From this information, sanitary drainage areas and flows were approximated and existing
and proposed condition sanitary design sheets were prepared to analyse existing sewers
to the point where they outlet to the nearest trunk sewer (at Codrington / Puget Street).
The analysis reveals that the existing sewers are adequate to convey both existing flows
and proposed condition flows, considering the added increase from the 35 townhome
units.

Since the proposed development has a negligible impact on the existing sewers they
are draining into, in terms of added flows and existing sewer system capacity, it is
anticipated that the expected increase in sanitary sewer flow can be accommodated
by the existing municipal sewage system.

Refer to the existing and proposed condition external sanitary sewer design sheets,
and the drainage plans obtained from the City of Barrie, contained in Appendix B.
Also refer to Appendix C for supporting internal sanitary sewage flow calculations.

4.0 Water Servicing

There are existing 150mm and 200mm diameter municipal watermains located on
Cook Street and Napier Street, respectively, from which there are water service
connections to the church and the 2 residences on Napier Street. Both Cook Street
and Napier Street also contain a network of fire hydrants that currently provide fire
protection to the local area.

WMI & Associates Limited
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Service to the townhomes is to be accomplished by extending a new 200mm dia.
watermain from Cook Street, and providing individual service connections to each unit.

4.1 Fire Protection

Fire protection to the Townhome site will be provided via new internal fire hydrants that
will be fed from the proposed 200mm dia. watermain. The spacing of fire hydrants will
be such that there is sufficient distance to the main entrance of each residential unit,
and to the main entrance of the church building, in accordance with minimum OBC and
municipal criteria. It is noted that there are currently no fire hydrants in close proximity
to the church (nearest is approximately 110m away) so the addition of new watermains
and associated fire hydrants will inherently resolve this fire protection deficiency.

The City standard requirement for fire water supply is that the minimum supply of water
shall be provided in accordance with the City of Barrie’s land use designation (for
Townhome developments), or that supply be in accordance with the site-specific fire
water demand as determined by a Fire Underwriter's Survey (FUS) demand
calculation, whichever is greater. For this development, the land-use fire water demand
of 155L/s is the governing requirement.

A hydrant flow test was completed on March 17, 2022 utilizing the fire hydrants located
at Cook Street and Napier Street (residual hydrant) and at Cook Street and Strabane
Avenue (Flow hydrant). The results from this test indicates that the local municipal
water system is generally capable of supplying the City-standard 155L/s fire flow (for
Townhomes) at 20 PSI.

A headloss calculation that considers the fire flow + maximum day demand, relative to
the anticipated static watermain pressure available from the Cook Street watermain,
further confirms that the proposed internal water system is sufficient to supply the
proposed development in the event of a fire.

Refer to Appendix C for supporting water service calculations.

5.0 Utilities

Existing hydro, gas and telecom infrastructure is present along Cook and Napier
Streets, and is currently servicing the existing residences.

The local utilities have been contacted to confirm their ability to service this infill
development. Specific utility servicing requirements will be confirmed at the detailed
design stage.

WMI & Associates Limited
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6.0 Stormwater Management
6.1 Existing Topography and Pre-Development Drainage

Existing grades within the site are generally sloped in the range of 1-5%; however, the
grades along the south and east property lines are steeper in the order of 5-15%. The
site is predominantly drained via overland sheet flow, with the majority of the site
draining to the south-east onto private residential properties fronting Codrington Street
and Weldon Street. This drainage outlets through landscaped side yard areas prior to
discharging to the Codrington Street storm sewers. A small portion of the site also
drains west onto Cook Street and is captured by the Cook Street storm drainage
system. It is also noted that rear yards from external residential properties located to
the north and west of the site (from 109-113 Cook Street and 95-101 Napier Street)
drain onto the subject site via sheet flow.

The pre-development drainage areas consists of 2 internal drainage areas and an
external drainage area. Catchment PRE-1 comprises 0.22ha and is the area which
drains to Cook Street. PRE-2 comprises 0.88ha and is the area which drains to
Codrington Street. Catchment EXT is the external drainage area which comprises
0.24ha.

Refer to the Pre-development Drainage Plan, Figure 2, contained in Appendix A.
6.2 Subsurface Conditions

Based on data from the Soils Map of Simcoe County, published by the Canada
Department of Agriculture (1959), the predominant soil deposit in the area is identified
as Vasey Sandy Loam and Tioga Loamy Sand. These soils are considered to have
good drainage characteristics, and are classified within Hydrologic Soils Group ‘AB"’.

A Preliminary Geotechnical Investigation Report has been undertaken on the subject
site, by Cambium Inc., dated February 4, 2022. This investigation consisted of 4
boreholes, drilled to depths of 6.2m to 6.6m below the ground surface. 3 of the
boreholes were outfitted with monitoring wells.

Below the surficial topsoil and parking lot asphalt, the soils generally consist of native
and infill sand and silty sand soils. A seam of clayey silt was discovered at
approximately 2m depth within one of the boreholes. No groundwater was encountered
at the time of borehole drilling, however measurement readings obtained at a later date
indicated that groundwater was observed at approximately 5m depth within 2 of the 3
monitoring wells.

A Preliminary Hydrogeological Assessment Report and Water Balance Analysis was
also undertaken for the subject site, by Cambium Inc., dated November 23, 2022. This
Report reveals that the shallow soils exhibit a percolation rate of approximately
40min/cm (15mm/hr) — 10min/cm (60mm/hr). The results of a water monitoring

WMI & Associates Limited
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program indicates that the seasonal high groundwater table remains at a depth of
approximately 5.0m within 2 of the 3 boreholes. The Water Balance Assessment
contained within this report further reveals that 24% of building rooftop downspouts
should be disconnected and runoff be infiltrated, in order to restore water balance to
pre-development levels.

Cambium’s review of Source Protection and Risk Management reveals the subject site
is within a Wellhead Protection Area Q1 and Q2 zone, and that adherence to the Q1
and Q2 policies will be achieved by providing infiltration in accordance with their water
balance recommendations.

The Preliminary Geotechnical Investigation Report and Hydrogeological Assessment
Report are contained in Appendix E for reference.

6.3 Design Criteria Guidelines

The stormwater management design principles for the proposed development are to
incorporate the policies and criteria of The Ministry of the Environment, Conservation,
and Parks (MECP), the Lake Simcoe Region Conservation Authority (LSRCA), and the
City of Barrie, and are to incorporate low impact development (LID) features as a part
of the stormwater management system. From this, the stormwater management design
criteria for the subject site are summarized below:

e The City of Barrie rainfall intensity-duration-frequency (IDF) curves will be used to
determine the peak design flows and runoff volumes for each of the design storm
events analyzed.

¢ Quantity controls are to be provided to attenuate peak flows to pre-development
and/or allowable levels for all storm events.

e Quality control will be provided at an ‘enhanced’ level as defined by The Ministry
of the Environment’s (MOE) Stormwater Management Planning and Design Manual
(March 2003).

e Phosphorus reduction, water balance controls, and runoff volume control will be
achieved to the greatest extent possible via on-site LID features as per LSRCA
guidelines.

e Erosion and sediment control measures will be implemented prior to and during the
construction of the development and maintained until the site is stabilized.

6.4 Post-Development Drainage

Post-development drainage conditions should generally strive to match pre-
development conditions as closely as possible. However, for this proposed
development the topographical constraints and proposed built form are indicators that
altering existing drainage patterns is a preferred solution. The proposed drainage

WMI & Associates Limited
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patterns will improve drainage flow characteristics in terms of impact on adjacent
properties by directing more post-development flow internally and ultimately to the
Cook Street right-of-way. In order to support this proposed solution an external
drainage analysis has been completed to determine if the Cook Street storm sewer
system can accommodate the revised drainage area.

6.4.1 External Drainage Analysis

Various plan and profile drawings, drainage plans, and data obtained from the City of
Barrie’'s Open Data portal were utilized to identify the routing of storm drainage from
Cook Street, towards the ultimate outlet at Kempenfelt Bay / Lake Simcoe.

From this information, an existing condition storm sewer design sheet was prepared to
evaluate the capacity of the storm sewer system under the existing/ baseline condition
(which only considers catchment PRE1 draining to the Cook Street sewers). This
analysis reveals that the existing storm sewers are adequate to convey the 5-year
storm event to the outlet.

It is noted that catchment PRE2 is a part of a different drainage system (the Napier
Street drainage system), however the desire is to re-direct the majority of site drainage
towards the Cook Street drainage system. To evaluate the impacts of added drainage
onto Cook Street from the subject site, a proposed condition was analyzed which
applies a total area of 0.86ha from the subject development and external church site
area at a runoff coefficient (C) of 0.40.

The proposed condition reveals that one section of existing storm sewer is undersized
at 133% of full-flow capacity. In order to facilitate sufficient sewer capacity for the
proposed development, it is proposed to remove this 10.5m section of 450mm diameter
storm sewer located at the intersection of Cook and Johnson Streets and replace with
a larger pipe.

Refer to the existing and proposed condition external storm sewer design sheets, and
the drainage plans obtained from the City of Barrie, contained within Appendix B.

6.4.2 Internal Drainage

The proposed internal drainage patterns will be such that the entire internal roadway,
auxiliary parking areas, the front yards of the Townhomes, and majority of the church
site will drain towards Cook Street. Due to topographical constraints the rear yards and
landscape areas around the perimeter of the site are not able to drain to Cook Street.
The impacts of this drainage are proposed to be minimized however as the drainage
area will be small and the proposed LIDs will retain stormwater for infiltration into the
native soils, thereby further mitigating nuisance flows onto adjacent low-lying lands
from frequent storm events.

WMI & Associates Limited
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The internal site area that is to drain to Cook Street via a storm sewer connection
comprises 0.51ha and is herein identified as catchment A1A. The church site, which
comprises 0.09ha, is also proposed to drain to Cook Street; it is identified as catchment
A1B.

The perimeter landscape area which cannot drain to Cook Street is herein identified
as catchment A2. It comprises 0.50ha and is to be drained primarily via a rear yard
swale, and is to outlet via sheet flow towards the south via longitudinal overflow weir
built into an infiltration trench.

Catchment EXT which drains into the subject site will be unchanged in the post
development condition, and will be accommodated by the aforementioned swale that

services catchment A2.

Table 1 below summarizes the uncontrolled pre- and post-development peak flows for
various return period design storms.

Table 1. Pre- and Post-Development Uncontrolled Peak Flows

Catchment A Tc (3 Q2 Qs Q1o Q25 Qso0 Q100
1.D. (ha) (min.) (m3/s) (m3/s) (m3/s) (m3/s) (m3/s) (m3/s)
PRE1 0.22 10 0.40 | 0.020 | 0.027 | 0.031 | 0.040 | 0.048 | 0.055
PRE2 0.88 10 0.32 | 0.071 | 0.093 | 0.108 | 0.139 | 0.169 | 0.193
To Cook

Street 0.86 10 0.40 | 0.079 | 0.104 | 0.121 | 0.156 | 0.188 | 0.215

(Allowable)
AlA 0.51 10 0.75 | 0.088 | 0.116 | 0.134 | 0.173 | 0.209 | 0.239
A1B 0.09 10 0.86 | 0.018 | 0.023 | 0.027 | 0.035 | 0.041 | 0.045
AlA + A1B 0.60 10 0.77 | 0.106 | 0.139 | 0.161 | 0.208 | 0.251 | 0.287
A2 0.50 10 0.39 | 0.045 | 0.059 | 0.069 | 0.088 | 0.107 | 0.122

Since the catchment A2 flows are less than PRE-2 flows, quantity controls are not
required for this catchment. However, since the total A1A + A1B post development
flow exceeds the allowable condition flow (area = 0.86ha @ C = 0.40), quantity controls
are required to attenuate post-development peak flows from catchment A1A + A1B.

Refer to Figure 3 for the Post-Development Drainage Plan, contained in Appendix A.
6.5 Quantity Control

To achieve allowable release rates for Areas A1A and A1B, peak flow attenuation is
required. Note that the subject of this report is the Townhome site (within the A1A area)
as such the quantity control details contained herein focus on this catchment. It is

WMI & Associates Limited
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expected that quantity controls from the external church site (Catchment A1B) will be
controlled to allowable levels (the church site area at C = 0.40).

Attenuation of catchment A1A peak flows will be achieved by storage within the internal
storm sewer system and via surface ponding within the internal roads. This system is
proposed to consist of perforated sub drainage pipes with clear stone bedding, as well
as storm pipes, manholes, and catchbasins, and an orifice control within the control
manhole. The internal road will be graded with a saw-tooth grading pattern, and the
storm sewers / inlet catchbasins placed at the center of the roads, so to accommodate
the ponding in such a manner that will optimize storage volumes while minimizing
ponding depths to no greater than 0.25m.

Table 2 below provides a summary of the post-development controlled peak flows and
maximum storage volumes required to achieve the targeted release rates.

Table 2: Post-Development Controlled Peak Flows and Max Storage Volumes

Max
Area Q2 Qs Qo Qzs Qso0 Q100 Storage
(ha) (m3/s) (m3/s) (m3/s) (m3/s) (m3/s) (m3/s) | Required
(m?3)

Catchment I.D.

AlA (Controlled) | 051 | 0.071 | 0.093 | 0.108 | 0.139 | 0.169 | 0.193 30
AlB
(Allowable @ 0.09 | 0.008 | 0.011 | 0.013 | 0.016 | 0.020 | 0.023
C=0.40)
A1A+A1B TOTAL - 0.079 | 0.104 | 0121 | 0156 | 0.188 | 0.215

In comparing pre-development peak flows from Table 1 and the controlled flows from
Table 2, it can be seen that the total post-development release rates for all storm
events can be achieved to allowable levels for catchments A1A and A1B.

Specifically, peak flow alteration from Area A1A will be achieved by underground and
roadway surface storage to a maximum volume of 30m? during the 100 year storm
event.

Refer to Appendix D for supporting conceptual storm drainage and stormwater
management calculations.

6.6 Quality Control

To provide runoff quality control at an enhanced level (80% Total Suspended Solids
removal), a treatment train approach is to be employed for catchment A1A. This
catchment contains the proposed internal road and driveways for the proposed rental
units, which is the primary source of contaminated runoff. The treatment train will
consist of infiltration and filtering of stormwater through the underground perforated
pipe system and through treatment by an oil/grit separator (OGS) with Enhanced
Verification Treatment (ETV) capabilities.

WMI & Associates Limited
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Runoff from Catchment A2 is not proposed to be quality controlled since this area
largely comprises rooftop and landscaped areas which produces uncontaminated
runoff. However, this area is to drain by grass swales and infiltration trenches which
will act to filter and retain Stormwater and associated sediment, thereby promoting the
treatment train approach for stormwater management.

Detailed quality control calculations will be provided at the detailed design stage.
6.7 Water Balance Controls

Water Balance Controls are proposed in accordance with LSRCA design guidelines,
and are based on the findings of the Water Balance Assessment conducted by
Cambium Inc. The Water Balance Analysis identifies that there is a net deficit of 604
m3 of infiltration annually but this can be mitigated through the diversion of 24% of the
total rooftop water for infiltration. Drainage from approximately one-half of the rooftop
area is to be directed to infiltration trenches which will provide the requisite water
balance to pre-development conditions. It is noted that the soils present in the area
are generally characterized as having moderate to high permeability (an estimated
infiltration rate of 15-60mm/hr), and the seasonal high ground water table is identified
as being approximately 5.0m below the existing ground surface. It is therefore
expected that infiltration based water balance measures can be implemented.

The conceptual design proposes a number of Low Impact Development (LID)
measures to promote infiltration, predominantly through infiltration trenches around the
perimeter rear-yard swale, as well as within the clear stone base of the underground
storm pipes.

The volumetric capacity of the infiltration trenches and clear stone storm sewer
bedding are intended to be maximized to provide the greatest peak flow attenuation
benefits, while also adhering to the typical maximum physical dimensions (as guided
by the MOE Stormwater Management Planning and Design Manual). This is to ensure
that effective quality and water balance controls will also be achieved, and to ensure
sufficient long term performance.

It is also noted that evapotranspiration will occur through the proposed grass swales
and through the perimeter landscape areas, which further promotes water balance and
supports the integrated treatment train approach for stormwater management.

Refer to preliminary runoff retention calculations for the proposed infiltration trenches
and underground storm pipes/chambers contained in Appendix D.

WMI & Associates Limited
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6.8 Phosphorous Controls

In accordance with LSRCA policy for new development sites within the Lake Simcoe
watershed, Stormwater Management Best Management Practices (BMPs) are to be
implemented to achieve measurable reductions in phosphorous loading from post-
development runoff.

Based on the proposed built form and soil conditions, the preferred mechanism for
providing phosphorus control of stormwater runoff is by way of infiltration into the native
soils. To achieve a high-level of infiltration, infiltration trenches and perforated storm
pipes with clear stone bedding are proposed.

To quantify the effectiveness of the proposed BMPs, a pre- and post-development
phosphorous loading analysis was undertaken using the Lake Simcoe Phosphorous
Loading Development Tool (TP Tool), prepared for the Ontario Ministry of the
Environment.

The Phosphorous removal efficiency of a perforated pipe infiltration/exfiltration system
is 87% and infiltration trenches are 60%, as determined through studies referenced in
support of the development of the TP Tool. From these efficiencies and from the
drainage characteristics of the subject site, the TP Tool indicates that the total post-
development phosphorous export from the site is 0.39kg/yr with the perforated pipe
BMP and infiltration trenches, whereas the phosphorous export from the site without
the BMP is 1.55kg/yr. This represents a 75% TP load reduction with the
implementation of the proposed BMPs.

For supporting calculations, refer to the Lake Simcoe Phosphorous Loading
Development Tool Project Development Summary sheet located in Appendix D.

6.9 Runoff Volume Controls

Runoff volume controls are also proposed to be provided in accordance with the
LSRCA Guidelines.

The objective of runoff volume control is to provide runoff volume reduction through
stormwater retention (via practices such as infiltration, evapotranspiration), runoff
filtration, and through the application rate control BMPs, in this order of priority. The
primary method of providing runoff volume control for this project is by retention and
infiltration through the proposed infiltration trenches and the exfiltration/ perforated
pipe system.

Due to the restricted space that is available for implementing LIDs due to the close
proximity of buildings to property lines and the congestion of other services and utilities
proposed within the internal road, it is not reasonably possible to retain the full 25mm
rainfall depth over all impervious areas. Therefore, providing LIDs that are capable of
retaining 12.5mm rainfall depth are proposed.

WMI & Associates Limited
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The total impervious area from catchments A1A + A2 (the internal post development
catchment areas) is equal to 5600m?. A rainfall depth of 12.5mm over this area equates
to a total volume of 70m? that is required to be retained onsite. The LIDs proposed
onsite are designed to retain this volume.

Supporting infiltration/ exfiltration trench calculations are contained in Appendix D for
reference.

6.10 Other Contaminants

It is noted that other contaminants such as heavy metals, oil, grease, pesticides,
bacteria and other nutrients could be present in stormwater runoff. These contaminants
are not expected in significant concentrations due to the proposed land use (residential
development), therefore are will not be a concern that requires any additional/ specific
form of quality controls that the proposed LID’s within the treatment train will already
provide.

The application of winter salt is expected to occur onsite to address safety concerns,
however the need for significant application is inherently minimized due to the mild
slopes/ grades within the proposed internal roadway. Directing the majority of rooftop
drainage to rear yards will also inherently reduce the need for heavy salt application
on sidewalks.

The temperature of stormwater is not expected to be a concern also due to the site’s
outlet is a fair distance away from the receiving watercourse as noted above, and any
associated fish habitat that may otherwise be impacted.

7.0 Sediment and Erosion Controls

Effective erosion and sediment control must be established prior to construction
commencement and maintained until the site has been stabilized. Pro-active 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.

Silt Fence: Silt fence will be placed on the down slope of all excavated material to prevent
sediment transport onto adjacent properties and the municipal roadways. 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), will ensure sediment laden overland runoff during
construction is cleansed before entering the municipal storm sewer system.

WMI & Associates Limited
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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.

Vegetated Buffers: Existing treed and lawn areas along the development limits are to
be maintained wherever possible. These areas will provide a natural barrier to filter
potentially sediment-laden overland flow before it is released from the site.

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

8.0 Summary

This Functional Servicing and Preliminary Stormwater Management Report
demonstrates how the proposed 95 Cook Street & 103 Napier Street townhome
development can be serviced by existing municipal services, and how storm runoff can
be controlled so to not impose any adverse effects on the surrounding environment.

Specifically:

e Storm drainage will be accomplished by an internal drainage system consisting
of storm sewers and drainage swales. An external drainage analysis confirms
that the Cook Street drainage system can accommodate the increase in peak
flows from the proposed development, subject to upsizing a 10.5m length of
municipal storm sewer.

e Peak flow attenuation will be provided by underground storage pipes as well as
by surface storage within the internal road.

e An enhanced level of quality control (80% TSS removal) will be provided by
infiltration-based LIDs and an oil/grit separator.

o Water balance and Phosphorous controls will be provided by infiltration based
LIDs consisting of infiltration trenches and perforated drainage pipes.

e Fire and potable water servicing will be provided by a new watermain extended
from the existing municipal watermain on Cook Street and establishing
individual service connections to each unit.

e Sanitary sewer servicing will be provided by extending a new sanitary sewer
into the site from the existing Cook Street sewer and establishing individual
service connections to each unit.

WMI & Associates Limited
21-694
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e The use of silt fence, clear stone and filter cloth inlet protection, a construction
mud mat, and vegetated buffers will provide adequate sediment and erosion
controls during construction.

Based on the above we recommend that this report be accepted in support of planning
level approvals.

Should you have any questions, or require additional information, please contact the
undersigned.
Prepared by:

WMI & Associates Limited

P.REIMER

. ~ 100135985
U Doy
e,

Chris Jungkunz, EIT Jonathan P. Reimer, P.Eng.
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APPENDIX B

EXTERNAL DRAINAGE
CALCULATIONS AND REFERENCES



WMI & Associates Limited"
119 Collier Street, Barrie, Ontario L4M 1H5

Wi b (705) 797-2027 f (705) 797-2028
External Sanitary Sewer Design Sheet
95 Cook Street + 103 Napier Street (Existing)
I:I <<< Elements Requiring Input Information
Peak Flow Formulaes: where, P = population in 1000's Comm/Inst Peaking Factor: 15
Qpop = (P*q*M)/86.4 (L/s) q = residential sewage unit flow rate Industrial Peaking Factor: 2
Qcomminst = Design Flow x Peaking Factor (L/s) M = Ultimate Flow Factor (residential peaking factor) Res - SFD *Single Family Dwellings: q:' 225 L/cap./day ppd =313
Qg = Design Flow x Peaking Factor (L/s) (Harmon) ~ M=1+(14/(4+P"%)) Res - MFD **Multi-Family Dwellings: q:' 225 L/cap./day ppu= 234
Quop = peak population flow (L/s) Date: 03-Mar-22
Qyiy = I*A (L/s), where A = Area (ha) Qcomminst = peak commercial/institutional flow (L/s) Infiltration Project No: 21-694
Qg = peak industrial flow (L/s) it 0.1 L/s/ha Prepared by: CJ
Qq = Qpop + Qcomminst +Qing + Qunit (L/S) (City of Barrie Sanitary Sewage Collection System Policies and Design Guidelines 2017)
Qi = peak extraneous (i.e. infiltration) flow (L/s) Mannings Coefficient
i = peak extraneous (i.e. infiltration) unit flow rate n: 0.013
MOE Velocity Requirements: 0.6m/s - 3.0m/s Qq = total peak design flow (L/s)
Location Sewage Flow Calculation Data Sewer Calculation Data Sewer Profile Data
Street Upstream Downstream Res - SFD Res - SFD Res - MFD Res - MFD Comm/Inst Industrial Cum. Res - SFD [ Cum. Res - MFD [ Cum. Comm/Inst| Cum. Industrial Residential Sewage Infiltration Total Dia. Slope Length | Capacity | Velocity Fallin Drop in MH (m) Top of Grate Elevation (m) Invert Elevation (m)
MH MH #of #of #of #of Total Daily Flow | Total Daily Flow # of # of Total Daily Flow | Total Daily Flow Peaking Flow Individual Cumulative Flow Flow Sewer
Units People Units People (L/day) (L/day) People People (L/day) (L/day) Factor (L/s) Area (ha) Area (ha) (L/s) (L/s) (mm) (%) (m) (Lis) (m/s) (m) DS us DS us DS
Rodney 100301677 100301703 8 25 0 25 0 0 0 4.37 0.28 0.63 0.63 0.06 0.35 200 1.10 96.4 35.89 1.1 1.06
Strabane 100301703 100301702 3 9 0 34 0 0 0 4.34 0.39 0.48 1.1 0.11 0.50 250 1.40 73.5 73.41 1.45 1.03
Strabane 100301702 100301701 9 28 0 63 0 0 0 4.29 0.70 1.08 219 0.22 0.92 250 1.26 75.3 69.64 1.37 0.95
Strabane 100301701 100301621 2 6 0 69 0 0 0 4.28 0.77 0.31 2.50 0.25 1.02 250 0.85 74.2 57.20 1.13 0.63
Cook 100301621 100301622 7 22 0 91 0 0 0 4.25 1.00 0.62 3.12 0.31 1.32 250 0.86 61.8 57.53 1.14 0.53
Cook 100301622 100301623 2 6 0 97 0 0 0 4.25 1.07 0.36 3.48 0.35 1.42 250 1.07 62.6 64.17 1.27 0.67
Napier 100301647 100301646 13 41 0 41 0 0 0 4.33 0.46 1.19 1.19 0.12 0.58 250 111 781 65.36 1.29 0.87
Napier 100301646 100301623 10 31 0 72 0 0 0 4.28 0.80 0.88 207 0.21 1.01 250 2.06 107.7 89.04 1.76 222
Cook 100301623 100301626 8 25 0 194 0 0 0 4.15 2.10 0.52 6.07 0.61 270 250 1.88 101.9 85.06 1.68 1.92
*Cook 100301626 100301625 8 25 Q 3600 219 9 3600 9 4.13 2.42 171 7.78 0.78 3.20 250 111 781 65.36 1.29 0.87
Cook 100301625 100301624 2 6 0 225 0 3600 0 4.13 249 0.32 8.10 0.81 3.30 250 1.04 78.5 63.27 1.25 0.82
Codrington 100301689 100301690 5 16 0 16 0 0 0 4.39 0.18 0.61 0.61 0.06 0.24 200 1.00 89.2 34.22 1.06 0.89
Codrington 100301690 120079766 4 13 0 28 0 0 0 4.36 0.32 0.46 1.07 0.11 0.43 200 1.00 72.8 34.22 1.06 0.73
Rodney 120079822 120079821 8 25 0 25 0 0 0 4.37 0.28 0.69 0.69 0.07 0.35 250 3.50 80.1 116.06 229 2.80
Mountbatten Road 120200197 120079846 8 25 0 25 0 0 0 4.37 0.28 0.88 0.88 0.09 0.37 250 1.00 85.5 62.04 1.22 0.86
Mountbatten Road 120079846 120079821 8 25 0 50 0 0 0 4.31 0.56 0.60 1.48 0.15 0.71 250 240 86.0 96.11 1.90 2.06
Mountbatten Cres 120079858 120079857 6 19 0 19 0 0 0 4.38 0.21 0.22 0.22 0.02 0.24 250 1.00 271 62.04 1.22 0.27
Mountbatten Cres 120079857 120079856 4 13 0 31 0 0 0 4.35 0.35 0.89 1.1 0.11 0.47 250 0.40 55.1 39.24 0.77 0.22
Mountbatten Cres 120079856 120079821 2 6 0 38 0 0 0 4.34 0.42 0.42 1.53 0.15 0.58 250 0.41 61.5 39.72 0.78 0.25
Rodney 120079821 120079767 3 9 0 122 0 0 0 4.22 1.34 0.50 4.20 0.42 1.76 250 0.50 55.8 43.87 0.87 0.28
Rodney 120079767 120079766 0 0 0 122 0 0 0 4.22 1.34 0.11 4.31 0.43 1.77 250 0.50 56.1 43.87 0.87 0.28
Codrington 120079766 100301692 7 22 0 172 0 0 0 417 1.87 0.54 5.92 0.59 2.46 200 1.00 729 34.22 1.06 0.73
Codrington 100301692 100301674 5 16 0 188 0 0 0 4.16 2.03 0.53 6.45 0.65 268 200 0.80 62.1 30.60 0.94 0.50
Easement 120200202 100301694 2 6 0 6 0 0 0 4.43 0.07 0.02 0.02 0.00 0.07 200 0.40 225 21.64 0.67 0.09
Easement 100301694 100301674 0 0 0 6 0 0 0 4.43 0.07 0.02 0.04 0.00 0.08 200 0.40 58.5 21.64 0.67 0.23
Codrington 100301674 100301673 1 3 0 197 0 0 0 4.15 213 0.20 6.69 0.67 2.80 200 0.80 15.9 30.60 0.94 0.13
Codrington 100301673 100301624 3 9 0 207 0 0 0 4.14 223 0.38 7.07 0.71 293 200 1.00 75.0 34.22 1.06 0.75
Codrington 100301624 100301675 3 9 0 441 0 3600 0 4.00 4.66 1.04 16.21 1.62 6.28 200 2.00 94.7 48.39 1.49 1.89
Codrington 100301675 100301880 3 9.39 0 451 0 3600 0 4.00 4.76 1.01 17.22 1.72 6.48 200 2.00 95.4 48.39 1.49 1.91
Weldon Cres 100301876 100301877 1" 34 0 34 0 0 0 4.34 0.39 1.47 1.47 0.15 0.54 200 0.40 76.3 21.64 0.67 0.31
Weldon Cres 100301877 100301878 2 6 0 41 0 0 0 4.33 0.46 0.26 1.73 0.17 0.63 200 0.40 65.2 21.64 0.67 0.26
Weldon Cres 100301878 100301879 0 0 0 41 0 0 0 4.33 0.46 0.14 1.87 0.19 0.65 200 0.40 2.0 21.64 0.67 0.01
Weldon St 100301875 100301879 1 34 0 34 0 0 0 4.34 0.39 0.92 0.92 0.09 0.48 250 3.20 105.6 110.98 219 3.38
Weldon St 100301879 100301880 1 3 0 78 0 0 0 4.27 0.87 0.36 3.15 0.32 1.19 250 0.52 70.9 44.74 0.88 0.37
Codrington 100301880 100301881 5 16 0 545 0 3600 0 3.95 5.66 1.36 21.73 217 7.84 200 0.53 67.9 24.91 0.77 0.36
Codrington 100301881 100307540 3 9 0 554 0 3600 0 3.95 5.76 0.81 22.54 225 8.02 200 0.40 64.5 21.64 0.67 0.26
Codrington 100307540 100301630 6 19 0 573 0 3600 0 3.94 5.94 0.85 23.39 2.34 8.28 250 0.40 64.8 39.24 0.77 0.26
Codrington 100301630 100301628 0 0 0 573 0 3600 0 3.94 5.94 0.02 23.41 2.34 8.28 250 2.00 13.9 87.74 1.73 0.28
Napier 100301645 100301644 10 31 0 31 0 0 0 4.35 0.35 0.94 0.94 0.09 0.45 250 1.05 80.6 63.57 1.25 0.85
Napier 100301644 100301643 6 19 0 50 0 0 0 4.31 0.56 0.80 1.74 0.17 0.74 250 1.32 73.5 71.28 1.41 0.97
Napier 100301643 100301642 12 38 0 88 0 0 0 4.26 0.97 1.20 294 0.29 1.27 250 3.00 105.6 107.45 212 3.17
Napier 100301642 100301641 10 31 0 119 0 0 0 4.22 1.31 0.70 3.64 0.36 1.67 250 2.00 107.4 87.74 1.73 2.15
Nelson 100301641 100301873 7 22 0 141 0 0 0 4.20 1.54 0.55 4.19 0.42 1.96 200 1.50 65.2 41.91 1.29 0.98
Nelson 100301873 100301869 6 19 0 160 0 0 0 4.18 1.74 0.74 4.93 0.49 223 200 1.50 911 41.91 1.29 1.37
Nelson 100301869 100301629 2 6 0 166 0 0 0 4.18 1.81 0.46 5.39 0.54 2.34 200 1.50 67.4 41.91 1.29 1.01
Nelson 100301629 100301628 0 0 0 166 0 0 0 4.18 1.81 0.10 5.49 0.55 235 250 1.86 14.5 84.61 1.67 0.27
Codrington 100301628 100307539 9 28 0 767 0 3600 0 3.87 779 1.38 30.28 3.03 10.82 250 3.27 114.7 112.19 221 3.75
Codrington 100307539 100307537 10 31 0 798 0 3600 0 3.86 8.09 1.46 31.74 3.17 11.26 250 3.30 114.8 112.70 222 3.79
Isobel 100301874 100301871 3 9 0 9 0 0 0 4.42 0.11 0.27 0.27 0.03 0.14 200 1.79 68.1 45.78 1.41 1.22
ABowman 100301872 100301871 8 25 0 25 0 0 0 4.37 0.28 0.64 0.64 0.06 0.35 200 0.40 57.0 21.64 0.67 0.23
ABowman 100301871 100301870 5 16 0 50 0 0 0 4.31 0.56 0.57 1.48 0.15 0.71 200 0.40 59.9 21.64 0.67 0.24
ABowman 100301870 100301867 2 6 0 56 0 0 0 4.30 0.63 0.16 1.64 0.16 0.79 200 0.40 53.0 21.64 0.67 0.21
AVancouver 100301864 100301867 4 13 0 13 0 0 0 4.40 0.14 0.54 0.54 0.05 0.20 200 0.40 43.7 21.64 0.67 0.17
“AVancouver 100301867 100301868 6 19 0 88 0 0 0 4.26 0.97 0.71 2.89 0.29 1.26 200 0.40 67.2 21.64 0.67 0.27
AVancouver 100301868 100307538 2 6 0 94 0 0 0 4.25 1.04 0.25 3.14 0.31 1.35 200 0.40 57.7 21.64 0.67 0.23
Vancouver 100307538 100307537 0 0 0 94 0 0 0 4.25 1.04 0.02 3.16 0.32 1.36 250 3.00 14.2 107.45 212 0.43
Codrington 100307537 100301627 9 28 0 920 0 3600 0 3.82 9.22 1.20 36.10 3.61 12.83 250 3.00 90.8 107.45 212 273
Codrington 100301627 100307504 6 19 0 939 0 3600 0 3.82 9.40 0.87 36.97 3.70 13.10 250 217 92.0 91.39 1.80 2.00
~Puget (N of Codrington) 100307504 1375 4304 0 173600 4304 0 173600 0 3.30 40.00 61.20 61.20 6.12 46.12
Puget 100307504 100307492 0 0 5243 0 177200 0 3.23 47.18 0.02 98.19 9.82 56.99 200 4.80 26.2 74.96 231 1.26
Individual Totals: 5243 0 177200 0 98.19
Cumulative # of People (SFD + MFD): 5243

NOTES: - Sanitary data taken from: Sanitary Sewer Design Sheet for Highland Ave., Mountbatten Cres., Mountbatten Rd., Rodney St. Reconstruction (2014/11/10); City of Barrie Engineering Department Drawings- Sanitary Drainage Plan SAN1 2015-001-003, 2006-018-005, 1965-163-003, 1965-152-001; and, opendata.barrie.ca/datasets/sanitary-pipes.
* - # of people for the Single-Family Residential Dwellings is calculated based on # of dwellings x population density (people per dwelling).

** - # of people for the Multi-Family Residential Dwellings (Townhouses, apartments, etc.) is calculated based on # of units x population density (people per unit = # of bedrooms x 2 people per bedroom).

*** _ Church flow based on 36L/seat from OBC Table 8.2.1.3.B. Other Occupancies for St Giles Anglican Church (kitchen and 100 seats assumed). Existing Church has an area 0.76ha to Cook Street sanitary sewer while 103 and 107 Napier St. contribute area of 0.38ha to Napier Street, for a total of 1.14ha.

A - Slope assumed based on minimum flow velocity.

~ - Sanitary Drainage Area upstream of Puget Street, north of Codrington Street, is ~61.2ha. ~6.2ha is institutional (educational) lands (Steele Street Public School (3.1ha) and St. Monica's Separate School (3.1ha)) with assumed flows of 28m3/day/ha as per typical Barrie Standards (total 173.6m3/day). The remaining ~55ha is primarily residential (R2) with max density of 25units/ha for a population of 1375.
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WMI & Associates Limited"

) 119 Collier Street, Barrie, Ontario L4M 1H5|
Wit b (705) 797-2027 f (705) 797-2028
External Sanitary Sewer Design Sheet
95 Cook Street + 103 Napier Street (Proposed)
I:I <<< Elements Requiring Input Information
Peak Flow Formulaes: where, P = population in 1000's Comml/Inst Peaking Factor: 15
Qpop = (P*q*M)/86.4 (L/s) q = residential sewage unit flow rate Industrial Peaking Factor: 2
Qcomminst = Design Flow x Peaking Factor (L/s) M = Ultimate Flow Factor (residential peaking factor) Res - SFD *Single Family Dwellings: q: 225 L/cap./day ppd = 3.13
Qg = Design Flow x Peaking Factor (L/s) (Harmon) ~ M=1+(14/(4+P"%)) Res - MFD **Multi-Family Dwellings: q:' 225 L/cap./day ppu= 234
Quop = peak population flow (L/s) Date: 03-Mar-22
Qyiy = I*A (L/s), where A = Area (ha) Qcomminst = Peak commercial/institutional flow (L/s) Infiltration Project No: 21-694
Qing = peak industrial flow (L/s) i 0.1 Lis/ha Prepared by: CJ
Qq = Qpop + Qcomminst +Qing + Qunit (L/S) (City of Barrie Sanitary Sewage Collection System Policies and Design Guidelines 2017)
Qi = peak extraneous (i.e. infiltration) flow (L/s) Mannings Coefficient
i = peak extraneous (i.e. infiltration) unit flow rate n: 0.013
MOE Velocity Requirements: 0.6m/s - 3.0m/s Qq = total peak design flow (L/s)
Location Sewage Flow Calculation Data Sewer Calculation Data Sewer Profile Data
Street Upstream Downstream Res - SFD Res - SFD Res - MFD Res - MFD ***Comm/Inst Industrial Cum. Res - SFD [ Cum. Res - MFD [ Cum. Comm/Inst| Cum. Industrial Residential Sewage Infiltration Total Dia. Slope Length | Capacity | Velocity Fallin Drop in MH (m) Top of Grate Elevation (m) Invert Elevation (m)
MH MH #of #of #of #of Total Daily Flow | Total Daily Flow # of # of Total Daily Flow | Total Daily Flow Peaking Flow Individual Cumulative Flow Flow Sewer
Units People Units People (L/day) (L/day) People People (L/day) (L/day) Factor (L/s) Area (ha) Area (ha) (L/s) (L/s) (mm) (%) (m) (Lis) (m/s) (m) DS us DS us DS
Rodney 100301677 100301703 8 25 0 25 0 0 0 4.37 0.28 0.63 0.63 0.06 0.35 200 1.10 96.4 35.89 1.1 1.06
Strabane 100301703 100301702 3 9 0 34 0 0 0 4.34 0.39 0.48 1.1 0.11 0.50 250 1.40 73.5 73.41 1.45 1.03
Strabane 100301702 100301701 9 28 0 63 0 0 0 4.29 0.70 1.08 219 0.22 0.92 250 1.26 75.3 69.64 1.37 0.95
Strabane 100301701 100301621 2 6 0 69 0 0 0 4.28 0.77 0.31 2.50 0.25 1.02 250 0.85 74.2 57.20 1.13 0.63
Cook 100301621 100301622 7 22 0 91 0 0 0 4.25 1.00 0.62 3.12 0.31 1.32 250 0.86 61.8 57.53 1.14 0.53
Cook 100301622 100301623 2 6 0 97 0 0 0 4.25 1.07 0.36 3.48 0.35 1.42 250 1.07 62.6 64.17 1.27 0.67
Napier 100301647 100301646 13 41 0 41 0 0 0 4.33 0.46 1.19 1.19 0.12 0.58 250 111 78.1 65.36 1.29 0.87
Napier 100301646 100301623 10 31 0 72 0 0 0 4.28 0.80 0.88 207 0.21 1.01 250 2.06 107.7 89.04 1.76 222
Cook 100301623 100301626 8 25 0 194 0 0 0 4.15 2.10 0.52 6.07 0.61 270 250 1.88 101.9 85.06 1.68 1.92
*Cook 100301626 100301625 8 25 35 819 3600 219 82 3600 9 4.08 3.26 199 8.06 0.81 4.07 250 111 8.0 65.36 129 0.09
Cook 100301625 100301624 2 6 0 225 82 3600 0 4.07 3.32 0.32 8.38 0.84 4.16 250 1.04 78.5 63.27 1.25 0.82
Codrington 100301689 100301690 5 16 0 16 0 0 0 4.39 0.18 0.61 0.61 0.06 0.24 200 1.00 89.2 34.22 1.06 0.89
Codrington 100301690 120079766 4 13 0 28 0 0 0 4.36 0.32 0.46 1.07 0.11 0.43 200 1.00 72.8 34.22 1.06 0.73
Rodney 120079822 120079821 8 25 0 25 0 0 0 4.37 0.28 0.69 0.69 0.07 0.35 250 3.50 80.1 116.06 229 2.80
Mountbatten Road 120200197 120079846 8 25 0 25 0 0 0 4.37 0.28 0.88 0.88 0.09 0.37 250 1.00 85.5 62.04 1.22 0.86
Mountbatten Road 120079846 120079821 8 25 0 50 0 0 0 4.31 0.56 0.60 1.48 0.15 0.71 250 240 86.0 96.11 1.90 2.06
Mountbatten Cres 120079858 120079857 6 19 0 19 0 0 0 4.38 0.21 0.22 0.22 0.02 0.24 250 1.00 271 62.04 1.22 0.27
Mountbatten Cres 120079857 120079856 4 13 0 31 0 0 0 4.35 0.35 0.89 1.1 0.11 0.47 250 0.40 55.1 39.24 0.77 0.22
Mountbatten Cres 120079856 120079821 2 6 0 38 0 0 0 4.34 0.42 0.42 1.53 0.15 0.58 250 0.41 61.5 39.72 0.78 0.25
Rodney 120079821 120079767 3 9 0 122 0 0 0 4.22 1.34 0.50 4.20 0.42 1.76 250 0.50 55.8 43.87 0.87 0.28
Rodney 120079767 120079766 0 0 0 122 0 0 0 4.22 1.34 0.11 4.31 0.43 1.77 250 0.50 56.1 43.87 0.87 0.28
Codrington 120079766 100301692 7 22 0 172 0 0 0 417 1.87 0.54 5.92 0.59 2.46 200 1.00 729 34.22 1.06 0.73
Codrington 100301692 100301674 5 16 0 188 0 0 0 4.16 2.03 0.53 6.45 0.65 268 200 0.80 62.1 30.60 0.94 0.50
Easement 120200202 100301694 2 6 0 6 0 0 0 4.43 0.07 0.02 0.02 0.00 0.07 200 0.40 225 21.64 0.67 0.09
Easement 100301694 100301674 0 0 0 6 0 0 0 4.43 0.07 0.02 0.04 0.00 0.08 200 0.40 58.5 21.64 0.67 0.23
Codrington 100301674 100301673 1 3 0 197 0 0 0 4.15 213 0.20 6.69 0.67 2.80 200 0.80 15.9 30.60 0.94 0.13
Codrington 100301673 100301624 3 9 0 207 0 0 0 4.14 223 0.38 7.07 0.71 293 200 1.00 75.0 34.22 1.06 0.75
Codrington 100301624 100301675 3 9 0 441 82 3600 0 3.96 5.46 1.04 16.49 1.65 711 200 2.00 94.7 48.39 1.49 1.89
Codrington 100301675 100301880 3 9.39 0 451 82 3600 0 3.96 5.56 1.01 17.50 1.75 7.31 200 2.00 95.4 48.39 1.49 1.91
Weldon Cres 100301876 100301877 1" 34 0 34 0 0 0 4.34 0.39 1.47 1.47 0.15 0.54 200 0.40 76.3 21.64 0.67 0.31
Weldon Cres 100301877 100301878 2 6 0 41 0 0 0 4.33 0.46 0.26 1.73 0.17 0.63 200 0.40 65.2 21.64 0.67 0.26
Weldon Cres 100301878 100301879 0 0 0 41 0 0 0 4.33 0.46 0.14 1.87 0.19 0.65 200 0.40 2.0 21.64 0.67 0.01
Weldon St 100301875 100301879 1 34 0 34 0 0 0 4.34 0.39 0.92 0.92 0.09 0.48 250 3.20 105.6 110.98 219 3.38
Weldon St 100301879 100301880 1 3 0 78 0 0 0 4.27 0.87 0.36 3.15 0.32 1.19 250 0.52 70.9 44.74 0.88 0.37
Codrington 100301880 100301881 5 16 0 545 82 3600 0 3.92 6.46 1.36 22.01 220 8.66 200 0.53 67.9 24.91 0.77 0.36
Codrington 100301881 100307540 3 9 0 554 82 3600 0 3.92 6.55 0.81 22.82 228 8.84 200 0.40 64.5 21.64 0.67 0.26
Codrington 100307540 100301630 6 19 0 573 82 3600 0 3.91 6.73 0.85 23.67 237 9.10 250 0.40 64.8 39.24 0.77 0.26
Codrington 100301630 100301628 0 0 0 573 82 3600 0 3.91 6.73 0.02 23.69 237 9.10 250 2.00 13.9 87.74 1.73 0.28
Napier 100301645 100301644 10 31 0 31 0 0 0 4.35 0.35 0.94 0.94 0.09 0.45 250 1.05 80.6 63.57 1.25 0.85
Napier 100301644 100301643 6 19 0 50 0 0 0 4.31 0.56 0.80 1.74 0.17 0.74 250 1.32 73.5 71.28 1.41 0.97
Napier 100301643 100301642 12 38 0 88 0 0 0 4.26 0.97 1.20 294 0.29 1.27 250 3.00 105.6 107.45 212 3.17
Napier 100301642 100301641 10 31 0 119 0 0 0 4.22 1.31 0.70 3.64 0.36 1.67 250 2.00 107.4 87.74 1.73 2.15
Nelson 100301641 100301873 7 22 0 141 0 0 0 4.20 1.54 0.55 4.19 0.42 1.96 200 1.50 65.2 41.91 1.29 0.98
Nelson 100301873 100301869 6 19 0 160 0 0 0 4.18 1.74 0.74 4.93 0.49 223 200 1.50 911 41.91 1.29 1.37
Nelson 100301869 100301629 2 6 0 166 0 0 0 4.18 1.81 0.46 5.39 0.54 2.34 200 1.50 67.4 41.91 1.29 1.01
Nelson 100301629 100301628 0 0 0 166 0 0 0 4.18 1.81 0.10 5.49 0.55 235 250 1.86 14.5 84.61 1.67 0.27
Codrington 100301628 100307539 9 28 0 767 82 3600 0 3.84 8.55 1.38 30.56 3.06 11.61 250 3.27 114.7 112.19 221 3.75
Codrington 100307539 100307537 10 31 0 798 82 3600 0 3.84 8.86 1.46 32.02 3.20 12.07 250 3.30 114.8 112.70 222 3.79
Isobel 100301874 100301871 3 9 0 9 0 0 0 4.42 0.11 0.27 0.27 0.03 0.14 200 1.79 68.1 45.78 141 1.22
ABowman 100301872 100301871 8 25 0 25 0 0 0 4.37 0.28 0.64 0.64 0.06 0.35 200 0.40 57.0 21.64 0.67 0.23
ABowman 100301871 100301870 5 16 0 50 0 0 0 4.31 0.56 0.57 1.48 0.15 0.71 200 0.40 59.9 21.64 0.67 0.24
ABowman 100301870 100301867 2 6 0 56 0 0 0 4.30 0.63 0.16 1.64 0.16 0.79 200 0.40 53.0 21.64 0.67 0.21
AVancouver 100301864 100301867 4 13 0 13 0 0 0 4.40 0.14 0.54 0.54 0.05 0.20 200 0.40 43.7 21.64 0.67 0.17
AVancouver 100301867 100301868 6 19 0 88 0 0 0 4.26 0.97 0.71 2.89 0.29 1.26 200 0.40 67.2 21.64 0.67 0.27
AVancouver 100301868 100307538 2 6 0 94 0 0 0 4.25 1.04 0.25 3.14 0.31 1.35 200 0.40 57.7 21.64 0.67 0.23
Vancouver 100307538 100307537 0 0 0 94 0 0 0 4.25 1.04 0.02 3.16 0.32 1.36 250 3.00 14.2 107.45 212 0.43
Codrington 100307537 100301627 9 28 0 920 82 3600 0 3.80 9.98 1.20 36.38 3.64 13.62 250 3.00 90.8 107.45 212 273
Codrington 100301627 100307504 6 19 0 939 82 3600 0 3.79 10.14 0.87 37.25 3.73 13.86 250 217 92.0 91.39 1.80 2.00
~Puget (N of Codrington) 100307504 1375 4304 0 173600 4304 0 173600 0 3.30 40.00 61.20 61.20 6.12 46.12
Puget 100307504 100307492 0 0 5243 82 177200 0 3.22 47.73 0.02 98.47 9.85 57.57 200 4.80 26.2 74.96 231 1.26
Individual Totals: 5243 81.9 177200 0 98.47
Cumulative # of People (SFD + MFD): 5325
NOTES: - Sanitary data taken from: Sanitary Sewer Design Sheet for Highland Ave., Mountbatten Cres., Mountbatten Rd., Rodney St. Reconstruction (2014/11/10); City of Barrie Engineering Department Drawings- Sanitary Drainage Plan SAN1 2015-001-003, 2006-018-005, 1965-163-003, 1965-152-001; and, opendata.barrie.ca/datasets/sanitary-pipes.
* - # of people for the Single-Family Residential Dwellings is calculated based on # of dwellings x population density (people per dwelling).
** - # of people for the Multi-Family Residential Dwellings (Townhouses, apartments, etc.) is calculated based on # of units x population density.
*** _ Church flow based on 36L/seat from OBC Table 8.2.1.3.B. Other Occupancies for St Giles Anglican Church (kitchen and 100 seats assumed). Same values for church from the existing condition are used to be conservative. Site area (0.98ha) and proposed church area (0.16ha), total of 1.14ha, is contributing 1.04ha to the sanitary sewer, as the proposed area for 103 and 107 Napier (0.1ha) is directed to Napier Street.
A - Slope assumed based on minimum flow velocity.
~ - Sanitary Drainage Area upstream of Puget Street, north of Codrington Street, is ~61.2ha. ~6.2ha is institutional (educational) lands (Steele Street Public School (3.1ha) and St. Monica's Separate School (3.1ha)) with assumed flows of 28m3/day/ha as per typical Barrie Standards (total 173.6m3/day). The remaining ~55ha is primarily residential (R2) with max density of 25units/ha for a population of 1375.
Z:\Proj 1121-694\D y 303_Sanitary_Design_Sheet(Existing).xisx]SAN SHEET (EX)
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WMI & Associates Limited|

2 119 Collier Street, Barrie, Ontario L4M 1H5|
Wi p (705) 797-2027 f (705) 797-2028
External Sanitary Sewer Design Sheet
95 Cook Street + 103 Napier Street (Existing)
:l <<< Elements Requiring Input Information
Peak Flow Formulaes: where, P = population in 1000's Comm/Inst Peaking Factor: 1.5
Qpop = (P*q*M)/86.4 (L/s) q = residential sewage unit flow rate Industrial Peaking Factor: 2
Qcomminst = Design Flow x Peaking Factor (L/s) M = Ultimate Flow Factor (residential peaking factor) Res - SFD *Single Family Dwellings: q:| 225 L/cap./day ppd =343
Qing = Design Flow x Peaking Factor (L/s) (Harmon) ~ M=1+(14/(4+P°%)) Res - MFD **Multi-Family Dwellings: q:| 225 L/cap./day ppu= 234
Qpop = peak population flow (L/s) Date: [25-Feb-22
Qo = i*A (L/s), where A = Area (ha) Qcomminst = P€ak commercial/institutional flow (L/s) Infiltration Project No: 21-694
Qi = peak industrial flow (L/s) i0 0.1 L/s/ha Prepared by: CJ
Qq = Qpop + Qcomminst *Qing + Qunse (L/S) (City of Barrie Sanitary Sewage Collection System Policies and Design Guidelines 2017)
Qi = peak extraneous (i.e. infiltration) flow (L/s) Mannings Coefficient
i = peak extraneous (i.e. infiltration) unit flow rate n:. 0.013
MOE Velocity Requirements: 0.6m/s - 3.0m/s Qq = total peak design flow (L/s)
Location Sewage Flow Calculation Data Sewer Calculation Data Sewer Profile Data
Street Upstream Downstream Res - SFD Res - SFD Res - MFD Res - MFD ***Comm/Inst Industrial Cum. Res - SFD [Cum. Res - MFD|Cum. Comm/Inst| Cum. Industrial Residential Sewage Infiltration Total Dia. Slope Length | Capacity | Velocity Fall in Drop in MH (m) Top of Grate Elevation (m) Invert Elevation (m)
MH MH #of # of #of # of Total Daily Flow | Total Daily Flow # of # of Total Daily Flow | Total Daily Flow Peaking Flow Individual | Cumulative Flow Flow Sewer
Units People Units People (L/day) (L/day) People People (L/day) (L/day) Factor (L/s) Area (ha) Area (ha) (L/s) (L/s) (mm) (%) (m) (LIs) (m/s) (m) DS us DS us DS
Rodney 100301677 100301703 8 25 0 25 0 0 0 4.37 0.28 0.63 0.63 0.06 0.35 200 1.10 96.4 35.89 1.1 1.06
Strabane 100301703 100301702 3 9 0 34 0 0 0 4.34 0.39 0.48 1.1 0.11 0.50 250 1.40 73.5 73.41 1.45 1.03
Strabane 100301702 100301701 9 28 0 63 0 0 0 4.29 0.70 1.08 219 0.22 0.92 250 1.26 75.3 69.64 1.37 0.95
Strabane 100301701 100301621 2 6 0 69 0 0 0 4.28 0.77 0.31 2.50 0.25 1.02 250 0.85 74.2 57.20 1.13 0.63
Cook 100301621 100301622 7 22 0 91 0 0 0 4.25 1.00 0.62 3.12 0.31 1.32 250 0.86 61.8 57.53 1.14 0.53
Cook 100301622 100301623 2 6 0 97 0 0 0 4.25 1.07 0.36 3.48 0.35 1.42 250 1.07 62.6 64.17 1.27 0.67
Napier 100301647 100301646 13 41 0 41 0 0 0 4.33 0.46 1.19 1.19 0.12 0.58 250 111 78.1 65.36 1.29 0.87
Napier 100301646 100301623 10 31 0 72 0 0 0 4.28 0.80 0.88 2.07 0.21 1.01 250 2.06 107.7 89.04 1.76 222
Cook 100301623 100301626 8 25 0 194 0 0 0 4.15 2.10 0.52 6.07 0.61 270 250 1.88 101.9 85.06 1.68 1.92
Cook 100301626 100301625 8 25 Q 3600 219 9 3600 9 4.13 242 1.98 8.05 0.81 322 250 111 8.1 65.36 129 0.87
Cook 100301625 100301624 2 6 0 225 0 3600 0 4.13 2.49 0.32 8.37 0.84 3.32 250 1.04 78.5 63.27 1.25 0.82
Codrington 100301689 100301690 5 16 0 16 0 0 0 4.39 0.18 0.61 0.61 0.06 0.24 200 1.00 89.2 34.22 1.06 0.89
Codrington 100301690 120079766 4 13 0 28 0 0 0 4.36 0.32 0.46 1.07 0.11 0.43 200 1.00 72.8 34.22 1.06 0.73
Rodney 120079822 120079821 8 25 0 25 0 0 0 4.37 0.28 0.69 0.69 0.07 0.35 250 3.50 80.1 116.06 229 2.80
Mountbatten
Road 120200197 120079846 8 25 0 25 0 0 0 4.37 0.28 0.88 0.88 0.09 0.37 250 1.00 85.5 62.04 1.22 0.86
Mountbatten
Road 120079846 120079821 8 25 0 50 0 0 0 4.31 0.56 0.60 1.48 0.15 0.71 250 2.40 86.0 96.11 1.90 2.06
Mountbatten
Cres 120079858 120079857 6 19 0 19 0 0 0 4.38 0.21 0.22 0.22 0.02 0.24 250 1.00 271 62.04 1.22 0.27
Mountbatten
Cres 120079857 120079856 4 13 0 31 0 0 0 4.35 0.35 0.89 1.1 0.11 0.47 250 0.40 55.1 39.24 0.77 0.22
Mountbatten
Cres 120079856 120079821 2 6 0 38 0 0 0 4.34 0.42 0.42 1.53 0.15 0.58 250 0.41 61.5 39.72 0.78 0.25
Rodney 120079821 120079767 3 9 0 122 0 0 0 4.22 1.34 0.50 4.20 0.42 1.76 250 0.50 55.8 43.87 0.87 0.28
Rodney 120079767 120079766 0 0 0 122 0 0 0 4.22 1.34 0.11 4.31 0.43 177 250 0.50 56.1 43.87 0.87 0.28
Codrington 120079766 100301692 7 22 0 172 0 0 0 4.17 1.87 0.54 5.92 0.59 246 200 1.00 72.9 34.22 1.06 0.73
Codrington 100301692 100301674 5 16 0 188 0 0 0 4.16 2.03 0.53 6.45 0.65 2.68 200 0.80 62.1 30.60 0.94 0.50
Easement 120200202 100301694 2 6 0 6 0 0 0 4.43 0.07 0.02 0.02 0.00 0.07 200 0.40 225 21.64 0.67 0.09
Easement 100301694 100301674 0 0 0 6 0 0 0 4.43 0.07 0.02 0.04 0.00 0.08 200 0.40 58.5 21.64 0.67 0.23
Codrington 100301674 100301673 1 3 0 197 0 0 0 4.15 213 0.20 6.69 0.67 2.80 200 0.80 15.9 30.60 0.94 0.13
Codrington 100301673 100301624 3 9 0 207 0 0 0 4.14 2.23 0.38 7.07 0.71 293 200 1.00 75.0 34.22 1.06 0.75
Codrington 100301624 100301675 3 9 0 441 0 3600 0 4.00 4.66 1.04 16.48 1.65 6.31 200 2.00 94.7 48.39 1.49 1.89
Codrington 100301675 100301880 3 9.39 0 451 0 3600 0 4.00 4.76 1.01 17.49 1.75 6.51 200 2.00 95.4 48.39 1.49 1.91
Weldon Cres 100301876 100301877 1 34 0 34 0 0 0 4.34 0.39 1.47 1.47 0.15 0.54 200 0.40 76.3 21.64 0.67 0.31
Weldon Cres 100301877 100301878 2 6 0 4 0 0 0 4.33 0.46 0.26 173 0.17 0.63 200 0.40 65.2 21.64 0.67 0.26
Weldon Cres 100301878 100301879 0 0 0 41 0 0 0 4.33 0.46 0.14 1.87 0.19 0.65 200 0.40 2.0 21.64 0.67 0.01
Weldon St 100301875 100301879 " 34 0 34 0 0 0 4.34 0.39 0.92 0.92 0.09 0.48 250 3.20 105.6 110.98 219 3.38
Weldon St 100301879 100301880 1 3 0 78 0 0 0 4.27 0.87 0.36 3.15 0.32 1.19 250 0.52 70.9 44.74 0.88 0.37
Codrington 100301880 100301881 5 16 0 545 0 3600 0 3.95 5.66 1.36 22.00 220 7.86 200 0.53 67.9 24.91 0.77 0.36
Codrington 100301881 100307540 3 9 0 554 0 3600 0 3.95 5.76 0.81 22.81 228 8.04 200 0.40 64.5 21.64 0.67 0.26
Codrington 100307540 100301630 6 19 0 573 0 3600 0 3.94 5.94 0.85 23.66 237 8.31 250 0.40 64.8 39.24 0.77 0.26
Codrington 100301630 100301628 0 0 0 573 0 3600 0 3.94 5.94 0.02 23.68 237 8.31 250 2.00 13.9 87.74 1.73 0.28
Napier 100301645 100301644 10 31 0 31 0 0 0 4.35 0.35 0.94 0.94 0.09 0.45 250 1.05 80.6 63.57 1.25 0.85
Napier 100301644 100301643 6 19 0 50 0 0 0 4.31 0.56 0.80 1.74 0.17 0.74 250 1.32 73.5 71.28 1.41 0.97
Napier 100301643 100301642 12 38 0 88 0 0 0 4.26 0.97 1.20 2.94 0.29 1.27 250 3.00 105.6 107.45 212 3.17
Napier 100301642 100301641 10 31 0 119 0 0 0 4.22 1.31 0.70 3.64 0.36 1.67 250 2.00 107.4 87.74 1.73 215
Nelson 100301641 100301873 7 22 0 141 0 0 0 4.20 1.54 0.55 4.19 0.42 1.96 200 1.50 65.2 41.91 1.29 0.98
Nelson 100301873 100301869 6 19 0 160 0 0 0 4.18 1.74 0.74 4.93 0.49 223 200 1.50 91.1 41.91 1.29 1.37
Nelson 100301869 100301629 2 6 0 166 0 0 0 4.18 1.81 0.46 5.39 0.54 2.34 200 1.50 67.4 41.91 1.29 1.01
Nelson 100301629 100301628 0 0 0 166 0 0 0 4.18 1.81 0.10 5.49 0.55 235 250 1.86 14.5 84.61 1.67 0.27
Codrington 100301628 100307539 9 28 0 767 0 3600 0 3.87 7.79 1.38 30.55 3.06 10.85 250 3.27 114.7 112.19 221 3.75
Codrington 100307539 100307537 10 31 0 798 0 3600 0 3.86 8.09 1.46 32.01 3.20 11.29 250 3.30 114.8 112.70 222 3.79
Isobel 100301874 100301871 3 9 0 9 0 0 0 4.42 0.11 0.27 0.27 0.03 0.14 200 1.79 68.1 45.78 1.41 1.22
Bowman 100301872 100301871 8 25 0 25 0 0 0 4.37 0.28 0.64 0.64 0.06 0.35 200 0.40 57.0 21.64 0.67 0.23
Bowman 100301871 100301870 5 16 0 50 0 0 0 4.31 0.56 0.57 1.48 0.15 0.71 200 0.40 59.9 21.64 0.67 0.24
Bowman 100301870 100301867 2 6 0 56 0 0 0 4.30 0.63 0.16 1.64 0.16 0.79 200 0.40 53.0 21.64 0.67 0.21
Vancouver 100301864 100301867 4 13 0 13 0 0 0 4.40 0.14 0.54 0.54 0.05 0.20 200 0.40 43.7 21.64 0.67 0.17
Vancouver 100301867 100301868 6 19 0 88 0 0 0 4.26 0.97 0.71 2.89 0.29 1.26 200 0.40 67.2 21.64 0.67 0.27
Vancouver 100301868 100307538 2 6 0 94 0 0 0 4.25 1.04 0.25 3.14 0.31 1.35 200 0.40 57.7 21.64 0.67 0.23
Vancouver 100307538 100307537 0 0 0 94 0 0 0 4.25 1.04 0.02 3.16 0.32 1.36 250 3.00 14.2 107.45 212 0.43
Codrington 100307537 100301627 9 28 0 920 0 3600 0 3.82 9.22 1.20 36.37 3.64 12.85 250 3.00 90.8 107.45 212 2.73
Codrington 100301627 100307504 6 19 0 939 0 3600 0 3.82 9.40 0.87 37.24 3.72 13.13 250 217 92.0 91.39 1.80 2.00
Puget (N of
Codrington) I 100307504 1530 4789 0 4789 0 0 0 3.26 40.66 61.20 61.20 6.12 46.78
Puget 100307504 100307492 0 0 5728 0 3600 0 3.19 47.65 0.02 98.46 9.85 57.49 200 4.80 26.2 74.96 231 1.26
Individual Totals: 5728 0 3600 0 98.46
Cumulative # of People (SFD + MFD): 5728

NOTES:

* - # of people for the Single-Family Residential Dwellings is calculated based on # of dwellings x population density (people per dwelling).
** - # of people for the Multi-Family Residential Dwellings (Townhouses, apartments, etc.) is calculated based on # of units x population density (people per unit = # of bedrooms x 2 people per bedroom).
*** - Institutional value based on 36 L per seat from OBC Table 8.2.1.3.B. Other Occupancies and 100 seats (with kitchen) for the St Giles Anglican Church.
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WMI & Associates Limited
119 Collier Street, Barrie, Ontario L4M 1H5|

Wit p (705) 797-2027 f(705) 797-2028|
External Sanitary Sewer Design Sheet
95 Cook Street + 103 Napier Street (Proposed)
I:I <<< Elements Requiring Input Information
Peak Flow Formulaes: where, P = population in 1000's Comm/Inst Peaking Factor: 15
Qpop = (P*q*M)/86.4 (L/s) q = residential sewage unit flow rate Industrial Peaking Factor: 2
Qcomminst = Design Flow x Peaking Factor (L/s) M = Ultimate Flow Factor (residential peaking factor) Res - SFD *Single Family Dwellings: q: 225  L/cap./day ppd = 3.13
Qi = Design Flow x Peaking Factor (L/s) (Harmon) ~ M=1+(14/(4+P°%)) Res - MFD **Multi-Family Dwellings: q: 225  Licap./day ppu= 234
Qpop = peak population flow (L/s) Date: 25-Feb-22
Qinsit = I"A (L/s), where A = Area (ha) Qcomminst = peak commercial/institutional flow (L/s) Infiltration Project No: 21-694
Qing = peak industrial flow (L/s) il 04 Usha Prepared by: CJ
Qq = Qpop + Qcommiinst +Qina + Qunit (L) (City of Barrie Sanitary Sewage Collection System Policies and Design Guidelines 2017)
Qi = peak extraneous (i.e. infiltration) flow (L/s) Mannings Coefficient
i = peak extraneous (i.e. infiltration) unit flow rate n: 0.013
MOE Velocity Requirements: 0.6m/s - 3.0m/s Qq = total peak design flow (L/s)
Location Sewage Flow Calculation Data Sewer Calculation Data Sewer Profile Data
Street Upstream Downstream Res - SFD Res - SFD Res - MFD Res - MFD ***Comm/Inst Industrial Cum. Res - SFD | Cum. Res - MFD | Cum. Comm/Inst| Cum. Industrial Residential Sewage Infiltration Total Dia. Slope Length | Capacity | Velocity Fallin Drop in MH (m) Top of Grate Elevation (m) Invert Elevation (m)
MH MH #of #of #of #of Total Daily Flow | Total Daily Flow #of #of Total Daily Flow | Total Daily Flow Peaking Flow Individual Cumulative Flow Flow Sewer
Units People Units People (L/day) (L/day) People People (L/day) (L/day) Factor (Lis) Area (ha) | Area (ha) (Lis) (Lis) (mm) (%) (m) (Lls) (m/s) (m) DS us DS us DS
Rodney 100301677 100301703 8 25 0 25 0 0 0 4.37 0.28 0.63 0.63 0.06 0.35 200 1.10 96.4 35.89 1.1 1.06
Strabane 100301703 100301702 3 9 0 34 0 0 0 4.34 0.39 0.48 1.1 0.1 0.50 250 1.40 735 73.41 1.45 1.03
Strabane 100301702 100301701 9 28 0 63 0 0 0 4.29 0.70 1.08 219 0.22 0.92 250 1.26 75.3 69.64 1.37 0.95
Strabane 100301701 100301621 2 6 0 69 0 0 0 4.28 0.77 0.31 2.50 0.25 1.02 250 0.85 742 57.20 1.13 0.63
Cook 100301621 100301622 7 22 0 91 0 0 0 4.25 1.00 0.62 3.12 0.31 1.32 250 0.86 61.8 57.53 1.14 0.53
Cook 100301622 100301623 2 6 0 97 0 0 0 4.25 1.07 0.36 3.48 0.35 1.42 250 1.07 62.6 64.17 1.27 0.67
Napier 100301647 100301646 13 M 0 M 0 0 0 4.33 0.46 1.19 1.19 0.12 0.58 250 1.1 781 65.36 1.29 0.87
Napier 100301646 100301623 10 31 0 72 0 0 0 4.28 0.80 0.88 2.07 0.21 1.01 250 2.06 107.7 89.04 1.76 222
Cook 100301623 100301626 8 25 0 194 0 0 0 4.15 210 0.52 6.07 0.61 2.70 250 1.88 101.9 85.06 1.68 1.92
Cook 100301626 MH A 8 25 0 219 0 0 0 4.13 2.36 0.95 7.02 0.70 3.06 250 1.1 8.0 65.36 1.29 0.09
Internal MHA 100301625 Q Q 35 819 3600 219 82 3600 Q 4.08 3.26 103 8.05 081 4.07 250 111 701 65.36 129 0.78
Cook 100301625 100301624 2 6 0 225 82 3600 0 4.07 3.32 0.32 8.37 0.84 4.16 250 1.04 78.5 63.27 1.25 0.82
Codrington 100301689 100301690 5 16 0 16 0 0 0 4.39 0.18 0.61 0.61 0.06 0.24 200 1.00 89.2 34.22 1.06 0.89
Codrington 100301690 120079766 4 13 0 28 0 0 0 4.36 0.32 0.46 1.07 0.1 0.43 200 1.00 728 34.22 1.06 0.73
Rodney 120079822 120079821 8 25 0 25 0 0 0 4.37 0.28 0.69 0.69 0.07 0.35 250 3.50 80.1 116.06 2.29 2.80
Mountbatten
Road 120200197 120079846 8 25 0 25 0 0 0 4.37 0.28 0.88 0.88 0.09 0.37 250 1.00 85.5 62.04 1.22 0.86
Mountbatten
Road 120079846 120079821 8 25 0 50 0 0 0 4.31 0.56 0.60 1.48 0.15 0.71 250 2.40 86.0 96.11 1.90 2.06
Mountbatten
Cres 120079858 120079857 6 19 0 19 0 0 0 4.38 0.21 0.22 0.22 0.02 0.24 250 1.00 271 62.04 1.22 0.27
Mountbatten
Cres 120079857 120079856 4 13 0 31 0 0 0 4.35 0.35 0.89 1.1 0.1 0.47 250 0.40 55.1 39.24 0.77 0.22
Mountbatten
Cres 120079856 120079821 2 6 0 38 0 0 0 4.34 0.42 0.42 1.53 0.15 0.58 250 0.41 61.5 39.72 0.78 0.25
Rodney 120079821 120079767 3 9 0 122 0 0 0 4.22 1.34 0.50 4.20 0.42 1.76 250 0.50 55.8 43.87 0.87 0.28
Rodney 120079767 120079766 0 0 0 122 0 0 0 4.22 1.34 0.11 4.31 0.43 177 250 0.50 56.1 43.87 0.87 0.28
Codrington 120079766 100301692 7 22 0 172 0 0 0 4.17 1.87 0.54 5.92 0.59 2.46 200 1.00 72.9 34.22 1.06 0.73
Codrington 100301692 100301674 5 16 0 188 0 0 0 4.16 2.03 0.53 6.45 0.65 2.68 200 0.80 62.1 30.60 0.94 0.50
Easement 120200202 100301694 2 6 0 6 0 0 0 4.43 0.07 0.02 0.02 0.00 0.07 200 0.40 225 21.64 0.67 0.09
Easement 100301694 100301674 0 0 0 6 0 0 0 4.43 0.07 0.02 0.04 0.00 0.08 200 0.40 58.5 21.64 0.67 0.23
Codrington 100301674 100301673 1 3 0 197 0 0 0 4.15 213 0.20 6.69 0.67 2.80 200 0.80 15.9 30.60 0.94 0.13
Codrington 100301673 100301624 3 9 0 207 0 0 0 4.14 2.23 0.38 7.07 0.71 2.93 200 1.00 75.0 34.22 1.06 0.75
Codrington 100301624 100301675 3 9 0 441 82 3600 0 3.96 5.46 1.04 16.48 1.65 7.1 200 2.00 94.7 48.39 1.49 1.89
Codrington 100301675 100301880 3 9.39 0 451 82 3600 0 3.96 5.56 1.01 17.49 175 7.30 200 2.00 95.4 48.39 1.49 1.91
Weldon Cres 100301876 100301877 " 34 0 34 0 0 0 4.34 0.39 1.47 1.47 0.15 0.54 200 0.40 76.3 21.64 0.67 0.31
Weldon Cres 100301877 100301878 2 6 0 M 0 0 0 4.33 0.46 0.26 173 0.17 0.63 200 0.40 65.2 21.64 0.67 0.26
Weldon Cres 100301878 100301879 0 0 0 M 0 0 0 4.33 0.46 0.14 1.87 0.19 0.65 200 0.40 20 21.64 0.67 0.01
Weldon St 100301875 100301879 " 34 0 34 0 0 0 4.34 0.39 0.92 0.92 0.09 0.48 250 3.20 105.6 110.98 2.19 3.38
Weldon St 100301879 100301880 1 3 0 78 0 0 0 4.27 0.87 0.36 3.15 0.32 1.19 250 0.52 70.9 44.74 0.88 0.37
Codrington 100301880 100301881 5 16 0 545 82 3600 0 3.92 6.46 1.36 22.00 2.20 8.66 200 0.53 67.9 24.91 0.77 0.36
100301881 100307540 3 9 0 554 82 3600 0 3.92 6.55 0.81 22.81 2.28 8.84 200 0.40 64.5 21.64 0.67 0.26
100307540 100301630 6 19 0 573 82 3600 0 3.91 6.73 0.85 23.66 2.37 9.09 250 0.40 64.8 39.24 0.77 0.26
Codrington 100301630 100301628 0 0 0 573 82 3600 0 3.91 6.73 0.02 23.68 2.37 9.10 250 2.00 13.9 87.74 173 0.28
Napier 100301645 100301644 10 31 0 31 0 0 0 4.35 0.35 0.94 0.94 0.09 0.45 250 1.05 80.6 63.57 1.25 0.85
Napier 100301644 100301643 6 19 0 50 0 0 0 4.31 0.56 0.80 1.74 0.17 0.74 250 1.32 73.5 71.28 1.41 0.97
Napier 100301643 100301642 12 38 0 88 0 0 0 4.26 0.97 1.20 2.94 0.29 1.27 250 3.00 105.6 107.45 212 3.17
Napier 100301642 100301641 10 31 0 119 0 0 0 4.22 1.31 0.70 3.64 0.36 1.67 250 2.00 107.4 87.74 173 215
Nelson 100301641 100301873 7 22 0 141 0 0 0 4.20 1.54 0.55 4.19 0.42 1.96 200 1.50 65.2 41.91 1.29 0.98
Nelson 100301873 100301869 6 19 0 160 0 0 0 4.18 1.74 0.74 4.93 0.49 2.23 200 1.50 91.1 41.91 1.29 1.37
Nelson 100301869 100301629 2 6 0 166 0 0 0 4.18 1.81 0.46 5.39 0.54 2.34 200 1.50 67.4 41.91 1.29 1.01
Nelson 100301629 100301628 0 0 0 166 0 0 0 4.18 1.81 0.10 5.49 0.55 2.35 250 1.86 14.5 84.61 1.67 0.27
Codrington 100301628 100307539 9 28 0 767 82 3600 0 3.84 8.55 1.38 30.55 3.06 11.61 250 3.27 114.7 112.19 2.21 3.75
Codrington 100307539 100307537 10 31 0 798 82 3600 0 3.84 8.86 1.46 32.01 3.20 12.06 250 3.30 114.8 112.70 222 3.79
Isobel 100301874 100301871 3 9 0 9 0 0 0 4.42 0.1 0.27 0.27 0.03 0.14 200 1.79 68.1 45.78 1.41 1.22
Bowman 100301872 100301871 8 25 0 25 0 0 0 4.37 0.28 0.64 0.64 0.06 0.35 200 0.40 57.0 21.64 0.67 0.23
Bowman 100301871 100301870 5 16 0 50 0 0 0 4.31 0.56 0.57 1.48 0.15 0.71 200 0.40 59.9 21.64 0.67 0.24
Bowman 100301870 100301867 2 6 0 56 0 0 0 4.30 0.63 0.16 1.64 0.16 0.79 200 0.40 53.0 21.64 0.67 0.21
Vancouver 100301864 100301867 4 13 0 13 0 0 0 4.40 0.14 0.54 0.54 0.05 0.20 200 0.40 43.7 21.64 0.67 0.17
Vancouver 100301867 100301868 6 19 0 88 0 0 0 4.26 0.97 0.71 2.89 0.29 1.26 200 0.40 67.2 21.64 0.67 0.27
Vancouver 100301868 100307538 2 6 0 94 0 0 0 4.25 1.04 0.25 3.14 0.31 1.35 200 0.40 57.7 21.64 0.67 0.23
Vancouver 100307538 100307537 0 0 0 94 0 0 0 4.25 1.04 0.02 3.16 0.32 1.36 250 3.00 14.2 107.45 212 0.43
Codrington 100307537 100301627 9 28 0 920 82 3600 0 3.80 9.98 1.20 36.37 3.64 13.62 250 3.00 90.8 107.45 212 273
Codrington 100301627 100307504 6 19 0 939 82 3600 0 3.79 10.14 0.87 37.24 3.72 13.86 250 217 92.0 91.39 1.80 2.00
Puget (N of
Codrington) R 100307504 1530 4789 0 4789 0 0 0 3.26 40.66 61.20 61.20 6.12 46.78
Puget 100307504 100307492 0 0 5728 82 3600 0 3.18 48.17 0.02 98.46 9.85 58.02 200 4.80 26.2 74.96 2.31 1.26
Individual Totals: 5728 81.9 3600 0 98.46
Cumulative # of People (SFD + MFD): 5810
NOTES:

* - # of people for the Single-Family Residential Dwellings is calculated based on # of dwellings x population density (people per dwelling).
** - # of people for the Multi-Family Residential Dwellings (Townhouses, apartments, etc.) is calculated based on # of units x population density.
*** - Based on 36 L per seat from OBC Table 8.2.1.3.B. Other Occupancies and 100 seats (with kitchen) for the St Giles Anglican Church.
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The City of SANITARY SEWER DESIGN

DESIGN SHEET SAN-1
BZ 5 ];M E Land Use or Zoning Designation Basis (Residential) FILE NO T04-HIG

Highland Ave., Mountbatten Cres.,
Mountbatten Rd., Rodney St.

CONTRACT / PROJECT Reconstruction
nz 0.013
M= 1+[14/(4+P0.5)] (Harmon peaking factor where; 2 < M < 4)
Q, = P*q*M/86.4 (Peak population flow where; q = 225 L/day/person; P = population in thousands)
Q=I"A (Peak extraneous flow: I= 0.1L/s/ha over development area)
Qo= Qp+ Q; (Total peak flow as the sum of peak population flow and peak extraneous flow,
MAINTENANCE LAND DEV. POP. AREA | POP. | POP. M Q, AREA Q Qo L D S Q v
STREET \ AREA HOLE USE DENSITY | DENSITY (ACC) | PEAKING (ACC) FULL FULL
FROM TO (units/ha) (ppu) (ha) FACTOR | (L/S) (ha) (L/S) (L/S) (m) (mm) (%) (L/S) (m/s)
A1 - Rodney Street SAL08302 SAL08301 R2 25 3.13 0.69 54 54 4.00 0.56 0.69 0.07 0.63 80.09 250 3.50[ 111.25 2.27
A2 - Mountbatten Road SAL08303 SAL08304 R2 25 3.13 0.88 69 69 4.00 0.72 0.88 0.09 0.81 85.51 250 1.00 59.47 1.21
A3 - Mountbatten Road SAL08304 SAL08301 R2 25 3.13 0.60 47 116 4.00 1.21 1.48 0.15 1.36 85.98 250 0.50 42.05 0.86
A3 - Mountbatten Crescent SAL08307 SAL08306 R2 25 3.13 0.22 18 18 4.00 0.19 0.22 0.02 0.21 27.05 250 1.00 59.47 1.21
A4 - Mountbatten Crescent SAL08306 SAL08305 R2 25 3.13 0.89 70 88 4.00 0.92 1.11 0.11 1.03 68.11 250 0.40 37.61 0.77
A3 - Mountbatten Crescent SAL08305 SAL08301 R2 25 3.13 0.42 33 121 4.00 1.26 1.53 0.15 1.41 61.50 250 0.40 37.61 0.77
A7 - Rodney Street SAL08301 SAL08300 R2 25 3.13 0.50 40 331 4.00 3.45 7.15 0.71 4.16 55.80 250 1.08 61.80 1.26
A8 - Rodney Street SAL08300 SAL08299 R2 25 3.13 0.11 9 340 4.00 3.54 7.26 0.73 4.27 55.80 250 0.40 37.61 0.77
A9a - Lakeview Crescent Ex. SAL04063 SAL08308 R2 25 3.13 0.39 31 31 4.00 0.32 0.39 0.04 0.36 62.93 250 2.87| 100.74 2.05
A9b - Lakeview Crescent SAL08308 SAL08298 R2 25 3.13 0.35 28 59 4.00 0.61 0.74 0.07 0.69 42.67 250 4.00] 118.94 242
A14 - Codrington Public School SAL08298 | 28 m®/day/ha | 0.90 0.29 0.90 0.09 0.38
A10 - Rodney Street SAL08298 SAL08295 R2 25 3.13 0.14 11 410 4.00 4.56 9.04 0.90 5.47 81.04 250 4.85[ 130.96 2.67
A11 - Highland Avenue SAL08297 SAL08296 R2 25 3.13 1.01 80 80 4.00 0.83 1.01 0.10 0.93 101.16 250 4.12(  120.71 2.46
A12 - Highland Avenue SAL08296 SAL08295 R2 25 3.13 0.36 29 109 4.00 1.14 1.37 0.14 1.27 39.97 250 1.50 72.83 1.48
A13 - Rodney Street SAL08295 SAL08294 R2 25 3.13 0.11 9 528 3.96 5.45 10.52 1.05 6.50 73.82 250 0.88 55.79 1.14
A15 - White Pine Place SAL04054 SAL08294 R2 25 3.13 1.70 134 134 4.00 1.40 1.70 0.17 1.57 15.70 250 6.10| 146.87 2.99
A16 - Rodney Street SAL08294 SAL08287 R2 25 3.13 0.90 71 733 3.88 7.41 13.12 1.31 8.72 15.70 250 6.10] 146.87 2.99
A16 - Rodney Street SAL08297 SAL08286 R2 25 3.13 0 733 3.88 7.41 13.12 1.31 8.72 17.80 250 6.10] 146.87 2.99
A16 - Rodney Street SAL08296 SAL04101 R2 25 3.13 0 733 3.88 7.41 13.12 1.31 8.72 15.30 250 6.10] 146.87 2.99
A17 - Collingwood Street SAL04102 SAL04101 R2 25 3.13 5.18 406 406 4.00 4.23 5.18 0.52 4.75 38.30 250 4.00( 118.94 242

DATE: Rev 2014/11/10 CALCULATED BY: C. McCulligh CHECKED BY: L.H. Borgdorff
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APPENDIX C

SANITARY AND WATER SERVICING
CALCULATIONS



V4 ~ WMI & Associates Limited

] 119 Collier Street, Barrie, Ontario L4M 1H5
wml p (705) 797-2027 f(705) 797-2028
TOTAL DAILY SANITARY DESIGN FLOW CALCULATIONS
Date: 03-Mar-22 Project No.: 21-694

Project: 95 Cook Street + 103 Napier Street Prepared By: CJ

: <<< Elements Requiring Input Information

Total Daily Design Flow Calculations

References: - City of Barrie Sanitary Sewage Collection System Policies and Design Guidelines 2017
- Ontario Building Code (OBC), 2012, Division B, Part 8, Table 8.2.1.3.A. Residential Occupancy & Table 8.2.1.3.B. Other Occupancies

Proposed Condition:

Establishment: # of # of water # of # of Gross Floor Land Total Daily Design Total Daily Design Sanitary
people closets fuel outlets  seats Area (m?) Area (ha) Sanitary Sewage Volume Sewage Flow (L/day)
Residential Uses:
Townhouses (35 units @ 2.34 ppu (medium density) 81.9 225 L/person 18,428
0
Subtotal = 81.9 18,428
Harmon Formula, M=1+ 14 Peaking Factor, M = 4.27
(4 + P%%) Peak Total Daily Design Sanitary Sewage Flow (L/day) = 78,685
where, P = Design population in 1000s Peak Extraneous Unit Flow (L/s/ha) = 0.10
*Land Area (ha) = 0.88
Peak Extraneous Flow (L/day) = 7603
Peak Total Daily Design Flow (L/day) = 86,289
Total Average Daily Design Flow (L/day) = 18,428
Peak Total Daily Design Flow (L/sec) = 0.999

Note: *Land area is total site area (0.98ha) - Area of 103 and 107 Napier Street (0.10ha)

Z:\Projects\2021\21-694\Design\Sanitary\[220303_Total_Daily_Sanitary_Design_Flow_Calcs.xIsx]Sani_Design_Flows



WMI & Associates Limited|

] 119 Collier Street, Barrie, Ontario L4M 1Hs|
Wit b (705) 7972027 f (705) 797-2028|
Internal Sanitary Sewer Design Sheet
95 Cook Street + 103 Napier Street
[0 << Eloments Requiring Input Information
[Poak Fow Formulaes where, P = population in 1000's Commiinst Peaking Factor| 2
Qo= (Pa"MY/B6.4 (Us) q = residential sewage unit flow rate Industrial Peaking Factor:| 3
|Qceruis = Design Flow x Peaking Factor (Lis) M= Uttimate Flow Factor (residential peaking factor) Res - SFD Single Family Dwelings G 225 Ucapiday  ppd=| 343
|Quus = Design Flow x Peaking Factor (Lis) (Harmon) ~ M=1+(14/(4+P"%)) Res - MFD Multi-Family Dwellings: q: 225 Ucap./day ppu= 234
Q. = peak population flow (Lis) Date: [03:Mar:22
Qi =1"A (Us),  where A = Area (ha) o = Peak commercialfinstitutional flow (Lis) Infiltration Project No: 21-694
Qg = peak industrial flow (Lis) 04 Usha Prepared by: CJ
191 = Qe * Qe +QUs + Qs (LU5) (as per City of Barrie Sanitary Sewage Collection System Policies and Design Guidelines (SSCSPDG) 2017)
Qi = peak extranous (1. infilration) flow (LJs) Mannings Coefficient
peak extraneous (. inftration) unit flow rate 0013
MOE Velocity 0.6mis - 3.0mis Q, = total peak design flow (Ls)
Tocation Sewage Flow Calculation Data Sower Calculalion Data Sewer Profile Data
Street Upstream | Downstream | Res-SFD | Res-SFD | Res-MFD | ‘Res-MFD | Commiinst Industrial | Cum. Res - SFD | Cum. Res - MFD| Cum. Commilnst| Cum. Industrial | Residential | Sewage Infiiration Total | Dia | Slope | Length | Capacity | Velocity | Fallin | DropinMH (m) | Top of Grate Elevation (m) (m)
MH MH #of #of #of #of Total Daily Flow | Total Daily Flow #of #of Total Daily Fiow | Total Daily Flow |~ Peaking Flow indvidual | Cumulative | Flow | Flow Sewer
Units People Units People (Uday) (Uday) People People (Liday) (Uday) Factor (Us) Area (ha) | Area(ha) | (Uis) (s) | (mm) | (%) (m) (Us) (mis) (m) DS us DS us DS
B D c 0 1404 404 0 0 @0 016 07 017 002 | o018 | 200 | 100 | 277 | 3422 | 106 028
B c B 0 4 936 0 24 0 0 a7 027 012 029 003 | o030 | 200 | 100 | 365 | 322 | 106 037
B E B 0 6 1404 0 1404 0 0 440 016 019 019 002 | o1 | 200 | 100 | 316 | 322 | 106 032
A B A 0 19 4.6 0 819 0 0 a2 091 0.40 088 009 | 100 | 200 | o6 | 1073 | 2650 | o082 064 INPUT VALUE INPUT VALUE
Individual Totals 0 819 0 g = 088
Cumulative # of People (SFD + MFD). 819

NOTES: * # of people for the Multi-Family Residential Dwellings (Townhouses, apartments, etc.) is calculated based on # of units x population density (2.34 for medium density as per SSCSPDG).

** Land area contributing to Cook Street s total site area (0.98ha) reduced by the area of 103 and 107 Napier Street (0.10ha), which are directed to Napier Street.

EET

)_Santary_Design <



4 ™ WMI & Associates Limited

] 119 Collier Street, Barrie, Ontario L4M 1H5

wml p (705) 797-2027 f (705) 797-2028
TOTAL DAILY DOMESTIC WATER SUPPLY FLOW CALCULATIONS
95 Cook Street + 103 Napier Street
Date: 03-Mar-22 Project No.: 21-694

Project: 95 Cook Street + 103 Napier Street Prepared By: CJ

: <<< Elements Requiring Input Information

Total Daily Design Flow Calculations
References: - Ontario Building Code (OBC), 2012, Division B, Part 8, Table 8.2.1.3.A. Residential Occupancy & Table 8.2.1.3.B. Other Occupancies

- Ministry of the Environment (MOE), Design Guidelines for Drinking-Water Systems (2008), Chapter 3
- City of Barrie Water Transmission and Distribution Design Standard

Proposed Condition:

Establishment: # of # of water # of # of Gross Floor Land Total Daily Design Avg Day Demand  Max Day Demand  Peak Hourly Demand
people closets fuel outlets  seats Area (mz) Area (ha) Volume ADD (L/s) MDD (L/s) PHD (L/s)

Residential Uses:
Townhouses (35 units @ 2.57 ppu (medium density)) 90.0 225 L/person 0.23 1.69 2.54
L/person 0.00 0.00 0.00
Subtotal = 90.0 0.23 1.69 2.54
Peaking Factor = 7.2 10.85

Notes:

Z:\Projects\2021\21-694\Design\Water\[220303_Total_Daily_Domestic_Water_Supply_Flow_Calcs.xIsx]Water_Supply_Flows



' 4 N\ WMI & Associates Limited

119 Collier Street, Barrie, Ontario L4M 1H5

9
Wil p (705) 797-2027 f (705) 797-2028

FIRE PROTECTION WATER DEMAND DESIGN CALCULATIONS
FIRE UNDERWRITERS SURVEY METHOD

Date: 03-Mar-22 Project No.: 21-694

Project: 95 Cook Street + 103 Napier Street Prepared By: CJ

: <<< Elements Requiring Input Information

Fire Protection Water Storage

Reference: Part Il Water Supply for Public Fire Protection, Fire Underwriters Survey, 1999
F=220*C*vA
where F=the required fire flow in litre per minute
C=coefficient related to type of construction
1.5 for wood frame construction
1.0 for ordinary construction - brick or other masonry wall, combustible floor and interior
0.8 for non-combustible construction - unprotected metal structure components masonry or metals walls
0.6 for fire resistive - fully protected frame floors, roof
A= the total floor area in square metres - incl. all storeys excluding basements 50% below grade

= 1.5
*A= 222
= 4917
Apply reduction for low contents fire hazard -25 % (apartment/ dwelling use)
F= 3688
Apply reduction for automatic sprinklers designed to
NFPA 13 (30%), systems with water supply (10%) and 0 %
systems with electronic supervision (10%)
F= 3688 litres/min
F= 61.5 litres/sec
Add to flow for separation per side where separation is 75 %
less than 45m. Max increase is 75% °
F= 6453 litres/min
F= 107.6 litres/sec

Note:
*Floor area of the largest single unit in each Townhouse block (assumed to be 3 storeys)

Z:\Projects\2021\21-694\Design\Water\Fire_Protection\[220303_Fire_Water_Demand.xIsx]FUS



WMI & Associates Limited
119 Collier Street, Barrie, Ontario L4M 1H5
p (705) 797-2027 f (705) 797-2028,

Watermain Headloss Calculations
95 Cook Street + 103 Napier Street

<<<

—

Velocity, V = _Q (m/s) Hazen -Williams Equation (re-arranged for Friction Slope’
A (Friction Head Loss Calculation)
where, Q = Flow (m*%s) Friction Slope, S = (V)05 X100 (m/100m)
A = Cross-Sectional Area (m°) (0.85CRO83)1054

Elements Requiring Input Information

Total Head Loss = Friction Head Loss + Minor Head Loss
Pressure (psi) = Pressure Head (m) x 1.422

Total HGL = Ground Elev. + Pressure Head

Date: 12-Dec-22
Project No: 21-694
Prepared by: CJ

Minor Head Loss, H, = (K;+Ky+Kj...) X V2/29 where, V = mean velocity (m/s)
where, SK= (Ki+Ko+Ks...) k = 0.85 for Sl units
V= mean velocity (m/s) C = Roughness Coefficient
g= 9.81 (acceleration due to gravity, m/s?) R = hydraulic radius (m)
Description Pipe Design Forcemain Sum of Minor | Minor Head | Total Head | Total Pressure| Pressure [Pressure Head|Ground Elev| Total HGL [[Ground Elev| Total HGL | Pressure Head| Pressure
Coefficient Flow Diameter | Velocity |Unit Friction Head| Distance | Friction Head| Loss Coeff. Loss Loss Loss @ Pt. A @ Pt. A @ Pt. A @ Pt A @Pt.B @PtB @PtB @Pt.B
C (L/s) (mm) (m/s) Loss (m/100m) (m) Loss (m) SK= (m) (m) (psi) (psi) (m) (m) (m) (m) (m) (m) (psi)
Internal
Watermain 110 156.69 200 4.99 14.47 186.00 26.92 2.68 3.40 30.32 43.12 67 47.12 270.35 317.47 270.94 287.15 16.21 23.04
NOTES: - Loss Coefficient: 1-290°Bends @ K=1

2-4Valves @ K=0.12
3 - Sudden Enlargement (3:4) @ K=0.2

-Maximum Daily Demand (1.69L/s) + Townhouse fire flow (155L/s - as per City requirments) governs watermain size requirements.
-Pressure @ point A = Residual pressure under dual port flow from the Vipond Inc. fire flow test results dated March 17, 2022.
-The Pressure @ point B is required to be greater than 20PSI under the fire flow + MDD scenario

\_Headloss_Calc

Z:\Projects\2021\21-694\Desig \[221212_ _Headloss_Calc.




WMI & Associates Limited
119 Collier Street, Barrie, Ontario L4M 1H5
p (705) 797-2027 f (705) 797-2028
FIRE FLOW ANALYSIS CALCULATIONS

Date: 12-Dec-22 Project No.: 21-694

Project: 95 Cook Street + 103 Napier Street Prepared By: CJ

_ <<< Elements Requiring Input Information

Fire Flow Calculations

Static Pressure psi 538 kPa
Residual Pressure (residual during dual port test flow) psi 462 kPa
Flow (dual port test flow on hydrant) USGPM 90 L/s

City of Barrie Water Transmission and Distribution Policies and Design Guidelines (Aug. 2021)
4.3. Watermain Design Criteria
Section 4.3.1. Fire Flows shall meet the following criteria:

- Large Residential Lots: minimum 70 L/s @ 20 psi

- Residential: 100 L/s @ 20 psi

- Townhouse: 155 L/s @ 20 psi

- Apartment: 200 L/s @ 20 psi

- High Rise Residential/Downtown/Mixed: Calculations required to be provided

- Institutional: 200 L/s @ 20 psi

- Commercial: 283 L/s @ 20 psi

- Industrial: 333 L/s @ 20 psi

Hydrant Flow Calculations

Qa = Qr*V(ha/hy) where, Qa = Flow at 20 psi (138kpa)
Qr = Flow at Test
h, = Pressure Drop Available (static - min. allowable)
h; = Pressure Drop at Test (static - residual at tested flow)

Q= 14324 ( 78 -2 )i o180 - 67 )
Qa= 3288 USGPM @ 20 psi
Qa= 207.5 L/s @ 20 psi

Z:\Projects\2021\21-694\Design\Water\[221212_City_of_Barrie_Fire Flow_Calcs.xIsx]Fire Flow Test (Cod+Nap2.5")



FOR FIRE, LIFE SAFETY & SECURITY

rLow TEST RESULTS C VIPOND
INC

est. 1945

DATE MARCH 17, 2022 TIME VALVE OPENED :2:30 PM
TIME LAST VALVE CLOSED :2:45 PM
LOCATION : COOK ST & STRABANE
BARRIE
ONTARIO
TEST BY : LEN.K—ETHAN.B

NAME OF CITY OPERATOR : REBECCA LYNN

Ve

\ [

Napier gt |
Napier,
St

- ~—

SIZE OF UNDERGROUND MAIN :150MM

STATIC PRESSURE : 78 PS|

TEST NO. OF  NOZZLE DISCHARGE ~ RESIDUAL PITOT  DISCHARGE
NO. NOZZLES DIAMETER CO—EFFICIENT PRESSURE PRESSURE (U.S.GPM)

(INCHES) (PSI) (PSI)
1 1 1-3/4 0.995 73 44 591
2 1 2-1/2 0.90 70 20 754
3 2 2-1/2 0.90 67 18 1432
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/ 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: 03-Mar-22 Project No.: 21-694

Project: 95 Cook Street + 103 Napier Street Prepared By: CJ

Ref:

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

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



I:I <<< Elements Requiring Input Information

PRE-DEVELOPMENT CONDITION PRE2

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 0.16

Woodlot or Cutover |5 - 10% grade

10 - 30% grade

Lakes and Wetlands

Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.26
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 0.46

> 7% grade

Total Area (ha)=  0.88 Runoff Coefficient, C=  0.35
POST-DEVELOPMENT CONDITION A1A
Land Cover Hydrologic Soil Groups
A-AB B-BC Cc-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.) 0.39
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)=  0.51 Runoff Coefficient, C=  0.75



POST-DEVELOPMENT CONDITION A1B

Land Cover Hydrologic Soil Groups

A-AB | B-BC Cc-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.) 0.08
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 0.01

> 7% grade

Total Area (ha)=  0.09 Runoff Coefficient, C=  0.86
POST-DEVELOPMENT CONDITION A2
Land Cover Hydrologic Soil Groups
A-AB B-BC Cc-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.) 0.17
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 0.33

> 7% grade

Total Area (ha)=  0.50 Runoff Coefficient, C=  0.39

Z:\Projects\2021\21-694\Design\Storm\[1.0_C_CALCS xIsx]C CALCS
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RATIONAL METHOD CALCULATIONS

Date: 03-Mar-22

Project: 95 Cook Street + 103 Napier Street

Project No.: 21-694

Prepared By: CJ

WMI & Associates Limited
119 Collier Street, Barrie, Ontario L4M 1H5
p (705) 797-2027 f (705) 797-2028

<<<

I

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)f
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
| = Rainfall Intensity, (mm/hr) = Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
Tc= 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 Ci= C where, C= Runoff Coefficient
25-year Cx= 1.10xC
50-year Cs= 1.20xC
100-year Cio= 1.25xC
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.
Catchment A Te (o] Qa5mm Q, Qs Qo Qys Q5o Qqq0
1.D. (ha) (min.) (ms) (m¥s) (m¥s) (m¥s) (m¥s) (m¥s) (m%s)
*PRE1 0.22 10.0 0.40 0.006 0.020 0.027 0.031 0.040 0.048 0.055
PRE2 0.88 10.0 0.35 0.018 0.071 0.093 0.108 0.139 0.169 0.193
**To Cook Street
(Allowable) 0.86 10.0 0.40 0.022 0.079 0.104 0.121 0.156 0.188 0.215
A1A 0.51 10.0 0.75 0.041 0.088 0.116 0.134 0.173 0.209 0.239
A1B 0.09 10.0 0.86 0.009 0.018 0.023 0.027 0.035 0.041 0.045
A1 Total 0.60 10.0 0.77 0.050 0.106 0.139 0.161 0.208 0.251 0.287
A2 0.50 10.0 0.39 0.012 0.045 0.059 0.069 0.088 0.107 0.122
A1B (Allowable @ C=0.40) 0.09 10.0 0.40 0.002 0.008 0.011 0.013 0.016 0.020 0.023
A1A (controlled)
=To Cook - A1B (Allowable) 0.020 0.071 0.093 0.108 0.139 0.169 0.193

Note: *C=0.40 is based on drainage plans obtained from the City of Barrie.
**Area is based on 3/4 of the total site and church area of 1.14ha.
Z:\Projects\2021\21-694\Design\Storm\[2.0_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
Date: 03-Mar-22 Project No.: 21-694

Project: 95 Cook Street + 103 Napier Street Prepared By: CJ

|:| <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from:rBarrie 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 +1tg)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
1= Rainfall Intensity, (mm/hr) B= Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
ty= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 ViRunoff = Qruno Xty (M?)
2-year C,= C
5-year Cs = C where, QRrunoff = Runoff Peak Flow Rate, (m*/sec)
10-year Cipo= (o} ty= Storm Duration, (sec)
25-year Cx= 1.10xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 1.25xC VReleased = Qreteased X (ta + Tc)/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, Qreieasss = Max. Release Rate, (m°/sec)
tg= Storm Duration, (sec)
Te= Time of Concentration, (sec)

Max. Storage Required

Vstorage = VRunoft = VReleased (m*)
Vewot = Runoff Volume, (m”)
Vgeeased = Released Volume, (m?)
Z:\Projects\2021\21-694\Design\Storm\[2.0_Rational_Method_Calcs(A,B,C).xisx]Rational Method
Catchment Storm Area Runoff Coeff. | Runoff Coeff. | Time of Conc. | Storm Time | Release Rate

1.D. Event A (ha) c Cwop Tc (min.) Step (min.) (m”/s)

POST1A 2-year 0.51 0.75 0.75 10 5 0.071
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 0.0883 52.98 42.60 10.38 10.4

15 66.1 0.0703 63.23 53.25 9.98

20 55.4 0.0589 70.65 63.90 6.75

25 48.0 0.0510 76.47 74.55 1.92

30 42.5 0.0451 81.26 85.20 0.00

35 38.3 0.0406 85.35 95.85 0.00

40 34.9 0.0370 88.91 106.50 0.00

45 32.1 0.0341 92.07 117.15 0.00

50 29.8 0.0316 94.92 127.80 0.00

55 27.8 0.0296 97.52 138.45 0.00

60 26.1 0.0278 99.91 149.10 0.00

65 24.6 0.0262 102.12 159.75 0.00

70 23.3 0.0248 104.18 170.40 0.00

75 222 0.0236 106.12 181.05 0.00

80 21.2 0.0225 107.94 191.70 0.00

85 20.2 0.0215 109.66 202.35 0.00

90 19.4 0.0206 111.30 213.00 0.00

95 18.6 0.0198 112.85 223.65 0.00

100 17.9 0.0191 114.34 234.30 0.00

105 17.3 0.0184 115.76 244.95 0.00

110 16.7 0.0177 117.12 255.60 0.00

115 16.2 0.0172 118.43 266.25 0.00

120 15.6 0.0166 119.70 276.90 0.00

125 15.2 0.0161 120.91 287.55 0.00

130 14.7 0.0157 122.09 298.20 0.00

135 14.3 0.0152 123.23 308.85 0.00

140 13.9 0.0148 124.33 319.50 0.00

145 13.6 0.0144 125.40 330.15 0.00

150 13.2 0.0140 126.43 340.80 0.00

155 12.9 0.0137 127.44 351.45 0.00

160 12.6 0.0134 128.42 362.10 0.00




4 N 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
Date: 03-Mar-22 Project No.: 21-694

Project: 95 Cook Street + 103 Napier Street Prepared By: CJ

|:| <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from:rBarrie 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 +1tg)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
1= Rainfall Intensity, (mm/hr) B= Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
ty= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 ViRunoff = Qruno Xty (M?)
2-year C,= C
5-year Cs = C where, QRrunoff = Runoff Peak Flow Rate, (m*/sec)
10-year Cipo= (o} ty= Storm Duration, (sec)
25-year Cx= 1.10xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 1.25xC VReleased = Qreteased X (ta + Tc)/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, Qreieasss = Max. Release Rate, (m°/sec)
tg= Storm Duration, (sec)
Te= Time of Concentration, (sec)

Max. Storage Required

Vstorage = VRunoft = VReleased (m*)
Vewot = Runoff Volume, (m”)
Vgeeased = Released Volume, (m?)
Z:\Projects\2021\21-694\Design\Storm\[2.0_Rational_Method_Calcs(A,B,C).xisx]Rational Method
Catchment Storm Area Runoff Coeff. | Runoff Coeff. | Time of Conc. | Storm Time | Release Rate

1.D. Event A (ha) c Cwop Tc (min.) Step (min.) (m”/s)
POST1A 5-year 0.51 0.75 0.75 10 5 0.093
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 0.1157 69.44 55.80 13.64 13.6

15 87.0 0.0925 83.23 69.75 13.48

20 73.2 0.0778 93.32 83.70 9.62

25 63.6 0.0675 101.29 97.65 3.64

30 56.4 0.0599 107.89 111.60 0.00

35 50.9 0.0541 113.54 125.55 0.00

40 46.5 0.0494 118.49 139.50 0.00

45 42.8 0.0455 122.90 153.45 0.00

50 39.8 0.0423 126.89 167.40 0.00

55 37.2 0.0396 130.53 181.35 0.00

60 35.0 0.0372 133.89 195.30 0.00

65 33.1 0.0351 137.01 209.25 0.00

70 31.4 0.0333 139.92 223.20 0.00

75 29.8 0.0317 142.66 237.15 0.00

80 28.5 0.0303 145.24 251.10 0.00

85 27.3 0.0290 147.68 265.05 0.00

90 26.1 0.0278 150.00 279.00 0.00

95 25.1 0.0267 152.22 292.95 0.00

100 24.2 0.0257 154.33 306.90 0.00

105 234 0.0248 156.36 320.85 0.00

110 22.6 0.0240 158.31 334.80 0.00

115 21.8 0.0232 160.18 348.75 0.00

120 21.2 0.0225 161.99 362.70 0.00

125 20.5 0.0218 163.73 376.65 0.00

130 20.0 0.0212 165.42 390.60 0.00

135 19.4 0.0206 167.05 404.55 0.00

140 18.9 0.0201 168.64 418.50 0.00

145 18.4 0.0196 170.17 432.45 0.00

150 18.0 0.0191 171.67 446.40 0.00

155 17.5 0.0186 173.12 460.35 0.00

160 17.1 0.0182 174.53 474.30 0.00




4 N WMI & Associates Limited

wmi 119 Collier Street, Barrie, Ontario L4M 1H5
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MODIFIED RATIONAL METHOD CALCULATIONS
10-year Design Storm Event
Date: 03-Mar-22 Project No.: 21-694

Project: 95 Cook Street + 103 Napier Street Prepared By: CJ

|:| <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from:rBarrie 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 +1tg)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
1= Rainfall Intensity, (mm/hr) B= Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
ty= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 ViRunoff = Qruno Xty (M?)
2-year C,= C
5-year Cs = C where, QRrunoff = Runoff Peak Flow Rate, (m*/sec)
10-year Cipo= (o} ty= Storm Duration, (sec)
25-year Cx= 1.10xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 1.25xC VReleased = Qreteased X (ta + Tc)/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, Qreieasss = Max. Release Rate, (m°/sec)
tg= Storm Duration, (sec)
Te= Time of Concentration, (sec)

Max. Storage Required

Vstorage = VRunoft = VReleased (m*)
Vewot = Runoff Volume, (m”)
Vgeeased = Released Volume, (m?)
Z:\Projects\2021\21-694\Design\Storm\[2.0_Rational_Method_Calcs(A,B,C).xisx]Rational Method
Catchment Storm Area Runoff Coeff. | Runoff Coeff. | Time of Conc. | Storm Time | Release Rate

1.D. Event A (ha) c Cwop Tc (min.) Step (min.) (m”/s)

POST1A 10-year 0.51 0.75 0.75 10 5 0.108
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 0.1345 80.67 64.80 15.87 15.9

15 101.3 0.1076 96.87 81.00 15.87

20 85.3 0.0906 108.76 97.20 11.56

25 741 0.0788 118.18 113.40 4.78

30 65.9 0.0700 125.99 129.60 0.00

35 59.5 0.0632 132.70 145.80 0.00

40 54.3 0.0577 138.58 162.00 0.00

45 50.1 0.0533 143.83 178.20 0.00

50 46.6 0.0495 148.59 194.40 0.00

55 43.6 0.0463 152.93 210.60 0.00

60 41.0 0.0436 156.94 226.80 0.00

65 38.8 0.0412 160.67 243.00 0.00

70 36.8 0.0391 164.15 259.20 0.00

75 35.0 0.0372 167.43 275.40 0.00

80 33.4 0.0355 170.52 291.60 0.00

85 32.0 0.0340 173.45 307.80 0.00

90 30.7 0.0326 176.23 324.00 0.00

95 29.5 0.0314 178.89 340.20 0.00

100 28.5 0.0302 181.43 356.40 0.00

105 275 0.0292 183.87 372.60 0.00

110 26.6 0.0282 186.21 388.80 0.00

115 25.7 0.0273 188.46 405.00 0.00

120 24.9 0.0265 190.63 421.20 0.00

125 24.2 0.0257 192.73 437.40 0.00

130 23.5 0.0250 194.76 453.60 0.00

135 229 0.0243 196.72 469.80 0.00

140 22.3 0.0236 198.63 486.00 0.00

145 217 0.0230 200.48 502.20 0.00

150 21.2 0.0225 202.28 518.40 0.00

155 20.6 0.0219 204.03 534.60 0.00

160 20.2 0.0214 205.73 550.80 0.00
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MODIFIED RATIONAL METHOD CALCULATIONS
25-year Design Storm Event
Date: 03-Mar-22 Project No.: 21-694

Project: 95 Cook Street + 103 Napier Street Prepared By: CJ

|:| <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from:rBarrie 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 +1tg)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
1= Rainfall Intensity, (mm/hr) B= Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
ty= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 ViRunoff = Qruno Xty (M?)
2-year C,= C
5-year Cs = C where, QRrunoff = Runoff Peak Flow Rate, (m*/sec)
10-year Cipo= (o} ty= Storm Duration, (sec)
25-year Cx= 1.10xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 1.25xC VReleased = Qreteased X (ta + Tc)/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, Qreieasss = Max. Release Rate, (m°/sec)
tg= Storm Duration, (sec)
Te= Time of Concentration, (sec)

Max. Storage Required

Vstorage = VRunoft = VReleased (m*)
Vewot = Runoff Volume, (m”)
Vgeeased = Released Volume, (m?)
Z:\Projects\2021\21-694\Design\Storm\[2.0_Rational_Method_Calcs(A,B,C).xisx]Rational Method
Catchment Storm Area Runoff Coeff. | Runoff Coeff. | Time of Conc. | Storm Time | Release Rate

1.D. Event A (ha) c Cwop Tc (min.) Step (min.) (m”/s)
POST1A 25-year 0.51 0.75 0.83 10 5 0.139
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 0.1732 103.89 83.40 20.49

15 119.0 0.1391 125.22 104.25 20.97 21.0

20 100.5 0.1174 140.92 125.10 15.82

25 87.5 0.1023 153.38 145.95 7.43

30 77.8 0.0910 163.74 166.80 0.00

35 70.3 0.0822 172.63 187.65 0.00

40 64.3 0.0752 180.43 208.50 0.00

45 59.4 0.0694 187.40 229.35 0.00

50 55.2 0.0646 193.71 250.20 0.00

55 51.7 0.0604 199.48 271.05 0.00

60 48.7 0.0569 204.80 291.90 0.00

65 46.0 0.0538 209.75 312.75 0.00

70 43.7 0.0510 214.38 333.60 0.00

75 41.6 0.0486 218.73 354.45 0.00

80 39.7 0.0464 222.83 375.30 0.00

85 38.0 0.0445 226.73 396.15 0.00

90 36.5 0.0427 230.43 417.00 0.00

95 35.1 0.0410 233.96 437.85 0.00

100 33.8 0.0396 237.34 458.70 0.00

105 327 0.0382 240.57 479.55 0.00

110 31.6 0.0369 243.69 500.40 0.00

115 30.6 0.0358 246.68 521.25 0.00

120 29.7 0.0347 249.57 542.10 0.00

125 28.8 0.0336 252.36 562.95 0.00

130 28.0 0.0327 255.05 583.80 0.00

135 27.2 0.0318 257.67 604.65 0.00

140 26.5 0.0310 260.20 625.50 0.00

145 25.8 0.0302 262.66 646.35 0.00

150 25.2 0.0295 265.06 667.20 0.00

155 24.6 0.0288 267.38 688.05 0.00

160 24.0 0.0281 269.65 708.90 0.00
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MODIFIED RATIONAL METHOD CALCULATIONS
50-year Design Storm Event
Date: 03-Mar-22 Project No.: 21-694

Project: 95 Cook Street + 103 Napier Street Prepared By: CJ

|:| <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from:rBarrie 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 +1tg)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
1= Rainfall Intensity, (mm/hr) B= Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
ty= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 ViRunoff = Qruno Xty (M?)
2-year C,= C
5-year Cs = C where, QRrunoff = Runoff Peak Flow Rate, (m*/sec)
10-year Cipo= (o} ty= Storm Duration, (sec)
25-year Cx= 1.10xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 1.25xC VReleased = Qreteased X (ta + Tc)/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, Qreieasss = Max. Release Rate, (m°/sec)
tg= Storm Duration, (sec)
Te= Time of Concentration, (sec)

Max. Storage Required

Vstorage = VRunoft = VReleased (m*)
Vewot = Runoff Volume, (m”)
Vgeeased = Released Volume, (m?)
Z:\Projects\2021\21-694\Design\Storm\[2.0_Rational_Method_Calcs(A,B,C).xisx]Rational Method
Catchment Storm Area Runoff Coeff. | Runoff Coeff. | Time of Conc. | Storm Time | Release Rate

1.D. Event A (ha) c Cwop Tc (min.) Step (min.) (m”/s)
POST1A 50-year 0.51 0.75 0.90 10 5 0.169
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 0.2094 125.63 101.40 24.23

15 131.8 0.1681 151.25 126.75 24.50 245

20 111.2 0.1418 170.16 152.10 18.06

25 96.8 0.1235 185.20 177.45 7.75

30 86.2 0.1099 197.73 202.80 0.00

35 77.9 0.0993 208.51 228.15 0.00

40 71.2 0.0908 217.98 253.50 0.00

45 65.8 0.0839 226.46 278.85 0.00

50 61.2 0.0780 234.14 304.20 0.00

55 57.3 0.0731 241.18 329.55 0.00

60 54.0 0.0688 247.69 354.90 0.00

65 51.0 0.0651 253.74 380.25 0.00

70 48.4 0.0618 259.40 405.60 0.00

75 46.1 0.0588 264.73 430.95 0.00

80 441 0.0562 269.77 456.30 0.00

85 42.2 0.0538 274.54 481.65 0.00

90 40.5 0.0517 279.09 507.00 0.00

95 39.0 0.0497 283.43 532.35 0.00

100 37.6 0.0479 287.58 557.70 0.00

105 36.3 0.0463 291.56 583.05 0.00

110 35.1 0.0448 295.39 608.40 0.00

115 34.0 0.0433 299.08 633.75 0.00

120 33.0 0.0420 302.64 659.10 0.00

125 32.0 0.0408 306.08 684.45 0.00

130 31.1 0.0397 309.40 709.80 0.00

135 30.3 0.0386 312.63 735.15 0.00

140 29.5 0.0376 315.76 760.50 0.00

145 28.7 0.0366 318.80 785.85 0.00

150 28.0 0.0358 321.75 811.20 0.00

155 274 0.0349 324.63 836.55 0.00

160 26.8 0.0341 327.43 861.90 0.00
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MODIFIED RATIONAL METHOD CALCULATIONS
100-year Design Storm Event
Date: 03-Mar-22 Project No.: 21-694

Project: 95 Cook Street + 103 Napier Street Prepared By: CJ

|:| <<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from:rBarrie 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 +1tg)°
where, C= Runoff Coefficient where, A= Rainfall IDF Coefficient
1= Rainfall Intensity, (mm/hr) B= Rainfall IDF Coefficient
A= Drainage Area, (ha) C= Rainfall IDF Coefficient
ty= Storm Duration, (min)
Runoff Coefficient Equations Runoff Volume
Based on MTO Drainage Manual (1984), page BD-4 ViRunoff = Qruno Xty (M?)
2-year C,= C
5-year Cs = C where, QRrunoff = Runoff Peak Flow Rate, (m*/sec)
10-year Cipo= (o} ty= Storm Duration, (sec)
25-year Cx= 1.10xC
50-year Cso= 1.20xC Released Volume
100-year Cio= 1.25xC VReleased = Qreteased X (ta + Tc)/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, Qreieasss = Max. Release Rate, (m°/sec)
tg= Storm Duration, (sec)
Te= Time of Concentration, (sec)

Max. Storage Required

Vstorage = VRunoft = VReleased (m*)
Vewot = Runoff Volume, (m”)
Vgeeased = Released Volume, (m?)
Z:\Projects\2021\21-694\Design\Storm\[2.0_Rational_Method_Calcs(A,B,C).xisx]Rational Method
Catchment Storm Area Runoff Coeff. | Runoff Coeff. | Time of Conc. | Storm Time | Release Rate

1.D. Event A (ha) c Cwop Tc (min.) Step (min.) (m”/s)
POST1A 100-year 0.51 0.75 0.94 10 5 0.193
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 0.2393 143.56 115.80 27.76

15 145.3 0.1930 173.69 144.75 28.94 28.9

20 122.9 0.1633 195.91 173.70 22.21

25 107.2 0.1424 213.53 202.65 10.88

30 95.4 0.1268 228.16 231.60 0.00

35 86.3 0.1146 240.71 260.55 0.00

40 79.0 0.1049 251.72 289.50 0.00

45 72.9 0.0969 261.54 318.45 0.00

50 67.9 0.0901 270.42 347.40 0.00

55 63.6 0.0844 278.54 376.35 0.00

60 59.8 0.0795 286.02 405.30 0.00

65 56.6 0.0751 292.98 434.25 0.00

70 53.7 0.0713 299.48 463.20 0.00

75 51.1 0.0679 305.58 492.15 0.00

80 48.8 0.0649 311.34 521.10 0.00

85 46.8 0.0621 316.80 550.05 0.00

90 44.9 0.0596 321.99 579.00 0.00

95 43.2 0.0574 326.93 607.95 0.00

100 41.6 0.0553 331.66 636.90 0.00

105 40.2 0.0534 336.19 665.85 0.00

110 38.9 0.0516 340.55 694.80 0.00

115 37.6 0.0500 344.73 723.75 0.00

120 36.5 0.0484 348.77 752.70 0.00

125 354 0.0470 352.67 781.65 0.00

130 34.4 0.0457 356.44 810.60 0.00

135 335 0.0445 360.09 839.55 0.00

140 32.6 0.0433 363.63 868.50 0.00

145 31.8 0.0422 367.07 897.45 0.00

150 31.0 0.0412 370.41 926.40 0.00

155 30.3 0.0402 373.66 955.35 0.00

160 29.6 0.0393 376.82 984.30 0.00
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STORMWATER MANAGEMENT CALCULATIONS
INFILTRATION TRENCH DESIGN

Date: 03-Mar-22 Project No.: 21-694
Project: 95 Cook Street +103 Napier Street Prepared By: CJ
References: Ministry of the Environment (MOE), Stormwater Management Planning & Design Manual (2003) Section 4.5.6

Infiltration trenches are proposed on-site to provide quality control, water balance, and phosphorus control. The targetted retention volume is 25mm
of rainfall from approximately half of the total building rooftop area.

Water Storage Volume:

Rooftop Area 1400 m?
Rainfall Depth (RV) = 25 mm
Required Water Storage Volume = A (m?) x RV (mm) / 1000 (ma)
=
Required Gross Infiltration Facility Volume = Required Storage/Voids Ratio of clear stone
= 350 m
0.4

= 875 m’

From the Ministry of the Environment's (MOE) Stormwater Management Design Manual dated March 2003, Page 4-20,
Equation 4.2 The maximum allowable soak-away pit/ infiltration trench depth is:

Dinax = PT where, P = percolation rate of surrounding native soil (mm/hr)
1000 t = retention time (hr)
= 15 mm/hr x 48 hr
1000
= 072 m
Provided Depth = 050 m

Min. Bottom Area:
Based on the Ministry of the Environment's (MOE) Stormwater Management Design Manual dated March 2003, Page 4-
26, Equation 4.3: Infiltration Bottom Area is:

Min. Required Bottom Area:

A = 1000 V where, A= bottom area (m?)
Pnt V = runoff volume to be infiltrated (m®)
= 1000 35 P = percolation rate of surrounding native soil (mm/hr)
15 0.4 48 n = porosity of the storage media (0.4 for clear stone/1.0 for
= 121.5 m? infiltration basins)

t = retention time (hr)
Provided Bottom Area = 177.0 m?

Infiltration Facility Dimensions:
Total Length 177.0 m

Provided Volume: = LxWxD m? x Qty
= 1770 m x 1.00 m X 060 m
= 106.20 m®
Provided Storage Volume (Voids): = Vol. x 0.4 (voids)
= 425 md

Total Provided Infiltration Storage Volume:

Notes: - Refer to the latest Hydrogeological Assessment Report for the infiltration rate which was estimated to range from 15mm/hr-60mm/hr,
so 15mm/hr was used in the analysis .

Z:\Projects\2021\21-694\Design\Storm\[4.0_220303_Infiltration_Trench_Design.xIsx]IT-IMP_Area
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STORMWATER MANAGEMENT CALCULATIONS
EXFILTRATION TRENCH FEATURE DESIGN
Date: 03-Mar-22 Project No.: 21-694

Project: 95 Cook Street + 103 Napier Street Prepared By: CJ

Purpose: Exfiltration trenches are proposed on-site to provide quantity control, runoff volume control and phosphorus reduction
benefits. The exfiltration trench will be sized to retain 7mm of runoff volume generated by the contributing upstream
impervious area.

I:I <<<  Elements Requiring Input Information

Required Storage Volume:

Impervious Area = 0.39 ha
Runoff Volume = 7 mm
Required Storage Volume = A (ha) xRV (mm)x10 m°
= 0.39 ha X 7 mm x 10 m?
= 273 mt
Excavation Volume:
Min. Required Excavation Volume = Required Storage Volume/porosity of the storage media
= 27.3
0.4 < (0.4 for clear stone)
= 683 md
Provided Excavation Volume = LxWxD m?
= 133.7m x 1.5m x 0.35 m
= 702 38
Provided Volume = 28.1 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 = 0.5 m

Z:\Projects\2021\21-694\Design\Storm\[5.0_220303_Exfiltration_Feature_Design(MOE).xIsx]Exfiltration Trench
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MINISTRY OF THE ENVIRONMENT

Project DEVELOPMENT Summary

DEVELOPMENT: 21-694 95 Cook Street + 103 Napier Street
Subwatershed: Barrie Creeks

[Total Pre-Development Area (ha):|  1.14] Total Pre-Development Phosphorus Load (kg/yr):|  1.43]
Pre-Development Land Use | Area | P coeff. P Load
(ha) | (kg/ha) (kglyr)
High Intensity - Comm/Industria| 0.76 1.82 1.38
Low Intensity Development 0.38 0.13 0.05
POST-DEVELOPMENT LOAD
Post-Development Land Use | Area |P coeff.| Best Management Practice applied with P Removal |P Load
(ha) [ (kg/ha) Efficiency (kglyr)
High Intensity - Comm/Industrial 0.09 1.82|  Perforated Pipe Infiltration/Exfiltration Systems | 87%| 0.02

Catchment A1B: Infiltration/Exfiltration system will be located beneath storm sewers

[High Intensity - Residential | 051 1.32] Perforated Pipe Infiltration/Exfiltration Systems | 87%| 0.09]
Catchment A1A: Infiltration/Exfiltration system will be located beneath storm sewers.

[High Intensity - Residential | o054 1.3 Soakaways - Infiltration trenches | 60%| 0.29

Half of rooftop drainage and rear yards directed to infiltration trenches.
(0.54ha = catchment A2 (0.50ha) + 0.04ha area on Napier Street draining northward to pervious areas).

Post-Development Area Altered: 1.14 P Load
(kalyr)
Total Pre-Development Area: 1.14
Pre-Development: 1.43
Unaffected Area: 0 Post-Development: 1.55
Change (Pre - Post): -0.12
8% Net Increase in Load
Post-Development (with BMPs): 0.39
Change (Pre - Post): 1.04

73% Net Reduction in Load

March 3, 2022 Page 1 of 2



DEVELOPMENT: 21-694 95 Cook Street + 103 Napier Street
Subwatershed: Barrie Creeks

CONSTRUCTION PHASE LOAD

P Load

SUMMARY WITH IMPLEMENTATION OF BMPs (kglyr)
Pre-Development: 1.43
Construction Phase Amortized Over 8 Years : to be determined
Post-Development: 0.39
Post-Development + Amortized Construction: to be determined
Pre-Development Load - Post-Development Load: 1.04
Conclusion: 73% Reduction in Load
Pre-Development Load - (Post-Development + Amortized Construction Load): to be determined
Conclusion: to be determined

Based on a comparison of Pre-Development and Post-Development loads, and in consideration of
Construction Phase loads, the Ministry would encourage the Municipality to:

March 3, 2022 Page 2 of 2
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Stormceptor*EF Sizing Report

STORMCEPTOR®
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION 02/25/2022
City: Barrie Project Number: 21-694
Nearest Rainfall Station: BARRIE-ORO Designer Name: Chris Jungkunz

WMI & Associates

cjungkunz@wmiengineering.ca

249-535-1341

Climate Station Id: 6117700 Designer Company:
i Desi Email:
Years of Rainfall Data: 14 esigner tmai
Designer Phone:
Site Name: |95 Cook Street + 103 Napier Street EOR Name:

Drainage Area (ha):

EOR Company:

0.51
EOR Email:
Runoff Coefficient 'c": 0.75
EOR Phone:
Particle Size Distribution: Net Annual Sediment
Target TSS Removal (%): (TSS) Load Reduction
Sizing Summary
Required Water Quality Runoff Volume Capture (%): 90.00
Estimated Water Quality Flow Rate (L/s): 12.98 Stormceptor | TSS F\temoval
Model Provided (%)
Oil / Fuel Spill Risk Site? |ves | - -
Upstream Flow Control? |No | EFO6 89
Peak Conveyance (maximum) Flow Rate (L/s): | | EFO8 94
Site Sediment Transport Rate (kg/ha/yr): | | EFO10 97
EFO12 98

Recommended Stormceptor EFO Model: EFO4
Estimated Net Annual Sediment (TSS) Load Reduction (%): 80
Water Quality Runoff Volume Capture (%): >90

info@imbriumsystems.com

Page 1
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Stormceptor*EF Sizing Report

THIRD-PARTY TESTING AND VERIFICATION

P Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and
performance has been third-party verified in accordance with the 1SO 14034 Environmental Technology Verification (ETV)
protocol.

PERFORMANCE

» Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals,
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream
waterwavs.

PARTICLE SIZE DISTRIBUTION (PSD)

» The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing.
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably
representative of the particle size fractions found in typical urban stormwater runoff.

Particle Percent Less | Particle Size
Percent

Size (um) Than Fraction (um)

1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5 5
2 5 <2 5

i
imbrium
info@imbriumsystems.com Page 2 www.imbriumsystems.com
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Stormceptor*EF Sizing Report

Rainfall Percent Cumulative Flow Rate Surface Removal Cumulative
Intensity RETEL Rainfall Volume Flow R.ate Loading Rate Efficiency e Removal
(mm/hr)  Volume (%) (%) ws) M0 mingmy) ) Remeval(®) g

1 221 221 1.06 64.0 53.0 98 21.7 21.7
2 16.9 39.0 2.13 128.0 106.0 89 15.1 36.8
3 11.4 50.4 3.19 191.0 160.0 82 9.4 46.1
4 8.3 58.8 4.25 255.0 213.0 77 6.4 52.5
5 8.3 67.0 5.32 319.0 266.0 75 6.2 58.7
6 5.2 72.2 6.38 383.0 319.0 72 3.8 62.4
7 4.4 76.6 7.44 447.0 372.0 70 3.1 65.5
8 3.0 79.7 8.51 510.0 425.0 68 2.0 67.6
9 2.5 82.2 9.57 574.0 479.0 66 1.7 69.2
10 3.0 85.3 10.63 638.0 532.0 63 1.9 71.2
11 2.1 87.4 11.70 702.0 585.0 61 1.3 725
12 2.1 89.6 12.76 766.0 638.0 60 1.3 73.7
13 2.1 91.7 13.82 829.0 691.0 59 1.3 75.0
14 1.8 93.4 14.89 893.0 744.0 59 1.0 76.0
15 2.2 95.6 15.95 957.0 798.0 59 13 77.3
16 0.3 95.9 17.01 1021.0 851.0 58 0.2 77.5
17 0.3 96.2 18.08 1085.0 904.0 58 0.2 77.7
18 0.3 96.5 19.14 1148.0 957.0 58 0.2 77.9
19 0.3 96.9 20.20 1212.0 1010.0 57 0.2 78.0
20 0.4 97.2 21.27 1276.0 1063.0 56 0.2 78.2
21 0.0 97.2 2233 1340.0 1117.0 55 0.0 78.2
22 0.0 97.2 23.39 1404.0 1170.0 54 0.0 78.2
23 0.4 97.6 24.46 1467.0 1223.0 52 0.2 78.5
24 0.4 98.1 25.52 1531.0 1276.0 51 0.2 78.7
25 0.9 99.0 26.58 1595.0 1329.0 50 0.5 79.1
30 1.0 100.0 31.90 1914.0 1595.0 43 0.4 79.6
35 0.0 100.0 37.22 2233.0 1861.0 37 0.0 79.6
40 0.0 100.0 4253 2552.0 2127.0 32 0.0 79.6
45 0.0 100.0 47.85 2871.0 2393.0 28 0.0 79.6
50 0.0 100.0 53.17 3190.0 2658.0 26 0.0 79.6

Estimated Net Annual Sediment (TSS) Load Reduction = 80 %

Climate Station ID: 6117700 Years of Rainfall Data: 14

|
imbrium
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Stormceptor*EF Sizing Report

RAINFALL DATA FROM BARRIE-ORO RAINFALL STATION

RAINFALL INTENSITY (mm/hr)
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Stormceptor*EF Sizing Report

Maximum Pipe Diameter / Peak Conveyance

Stormceptor . Min Angle Inlet / Max Inlet Pipe Max Outlet Pipe Peak Conveyance
EF / EFO Model Diameter Outlet Pipes Diameter Diameter Flow Rate
(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)

EF4 / EFO4 1.2 4 90 609 24 609 24 425 15
EF6 / EFO6 1.8 6 90 914 36 914 36 990 35
EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60

EF10/ EFO10 3.0 10 90 1828 72 1828 72 2830 100

EF12 / EFO12 36 12 90 1828 72 1828 72 2830 100

SCOUR PREVENTION AND ONLINE CONFIGURATION

P Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional
bypass structures, piping, and installation expense.

DESIGN FLEXIBILITY

» Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure,
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.

OIL CAPTURE AND RETENTION

» While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is
recommended for sites where oil capture and retention is a requirement.

|
imbrium
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- INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle
g at which the inlet pipe(s) enters the unit.
0° - 45°: The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45°-90°: The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

HEAD LOSS

The head loss through Stormceptor EF is similar to that of a 60-degree bend
structure. The applicable K value for calculating minor losses through the unit is 1.1.
For submerged conditions the applicable K value is 3.0.

Pollutant Capacity

Depth (Outlet Recommended Maximum .
Stormceptor Model . . : . * Maximum
. Pipe Invert to Oil Volume Sediment Sediment Volume . %
EF / EFO Diameter . " Sediment Mass
Sump Floor) Maintenance Depth

(m) (ft) | (m) (ft) (L) (Gal) | (mm) (in) (L) (ft’) (kg) (Ib)

EF4 / EFO4 12 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFOS8 2.4 8 2.59 8.5 1070 | 280 610 24 8780 310 14048 38750
EF10/ EFO10 30 | 10 3.25 10.7 1670 | 440 610 24 17790 628 28464 78500
EF12 / EFO12 36 | 12 3.89 12.8 2475 | 655 610 24 31220 1103 49952 137875

*Increased sump depth may be added to increase sediment storage capacity
** Average density of wet packed sediment in sump = 1.6 kg/L (100 Ib/ft3)

Feature Benefit Feature Appeals To
Patent-pending enhanced flow treatment Superior, verified third-pa
P & ) a party Regulator, Specifying & Design Engineer
and scour prevention technology performance
Third-party verified light liquid capture | Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
and retention for EFO version locations Site Owner
Functions as bend, junction or inlet
! Design flexibility Specifying & Design Engineer
structure
Minimal drop between inlet and outlet Site installation ease Contractor

Large diameter outlet rizer for inspection
& a Easy maintenance access from grade Maintenance Contractor & Site Owner

and maintenance

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
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STANDARD PERFORMANCE SPECIFICATION FOR
“OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREATMENT DEVICE

PART 1 - GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground QOil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with ISO
14034 Environmental Management — Environmental Technology Verification (ETV).

1.2 REFERENCE STANDARDS & PROCEDURES

ISO 14034:2016 Environmental management — Environmental technology verification (ETV)

Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of
Oil-Grit Separators

1.3 SUBMITTALS
1.3.1 All submittals, including sizing reports & shop drawings, shall be submitted upon request with each
order to the contractor then forwarded to the Engineer of Record for review and acceptance. Shop drawings

shall detail all OGS components, elevations, and sequence of construction.

1.3.2 Alternative devices shall have features identical to or greater than the specified device, including:
treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage volume.

1.3.3 Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product

substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives
or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on the
exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of Record.

PART 2 - PRODUCTS

2.1 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage
capacity shall be as follows:

2.1.1 4 ft (1219 mm) Diameter OGS Units: 1.19 m3 sediment / 265 L oil
6 ft (1829 mm) Diameter OGS Units: 3.48 m3 sediment / 609 L oil
8 ft (2438 mm) Diameter OGS Units: 8.78 m3 sediment / 1,071 L oil

10 ft (3048 mm) Diameter OGS Units: 17.78 m® sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

PART 3 - PERFORMANCE & DESIGN
3.1 GENERAL

The OGS stormwater quality treatment device shall be verified in accordance with ISO 14034:2016 Environmental
management — Environmental technology verification (ETV). The OGS stormwater quality treatment device shall

%
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remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these
pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during
maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in engineering
design, manufacturing and production and supply of OGS stormwater quality treatment device systems, acceptable to
the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of the
sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified device.
Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada, and only rainfall intensities greater than 0.5 mm/hr shall be included in sizing calculations. Sizing
shall also be determined by use of the sediment removal performance data derived from the ISO 14034 ETV third-party
verified laboratory testing data from testing conducted in accordance with the Canadian ETV protocol Procedure for
Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the 1ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m?2 and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m?2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate of
1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m?2, and shall

be calculated using a simple proportioning formula, with 1400 L/min/m?2 in the numerator and the higher surface
loading rate in the denominator, and multiplying the resulting fraction times the sediment removal efficiency at

1400 L/min/m?2.

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 2.1.

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.

3.3.1 To be acceptable for on-line installation, the OGS device must demonstrate an average scour test
effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m?2.

3.4 LIGHT LIQUID RE-ENTRAINMENT SIMULATION TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of completed third-party Light Liquid
Re-entrainment Simulation Testing in accordance with the Canadian ETV Program’s Procedure for Laboratory
Testing of Oil-Grit Separators, with results reported within the Canadian ETV or ISO 14034 ETV verification. This re-
entrainment testing is conducted with the device pre-loaded with low density polyethylene (LDPE) plastic beads as a

%
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surrogate for light liquids such as oil and fuel. Testing is conducted on the same OGS unit tested for sediment removal to
assess whether light liquids captured after a spill are effectively retained at high flow rates.

3.4.1 For an OGS device to be an acceptable stormwater treatment device on a site where vehicular traffic
occurs and the potential for an oil or fuel spill exists, the OGS device must have reported verified performance
results of greater than 99% cumulative retention of LDPE plastic beads for the five specified surface loading rates

(ranging 200 L/min/m? to 2600 L/min/m?) in accordance with the Light Liquid Re-entrainment Simulation Testing
within the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators. However, an
OGS device shall not be allowed if the Light Liquid Re-entrainment Simulation Testing was performed with
screening components within the OGS device that are effective at retaining the LDPE plastic beads, but would
not be expected to retain light liquids such as oil and fuel.
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1981 to 2010 Canadian Climate Normals station data
Days with Rainfall
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