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1.0 INTRODUCTION

1.1 General

In 2022, J.L. Richards & Associates Limited (JLR) was retained by Minto Communities Inc. (Minto)
to prepare the detailed design of municipal infrastructure for Site Plan Approval (SPA) of Arcadia
Stage 6. This Site Servicing Report (SSR) presents the servicing constraints and strategies for
water, wastewater, stormwater servicing, and stormwater management in accordance with the
City of Ottawa Design Guidelines, the associated technical bulletins and relevant design excerpts.
This SSR also includes strategies for implementing erosion and sedimentation control measures
throughout the construction phase of the project.

1.2 Site Description

Minto’s Arcadia Stage 6 is located within the City of Ottawa’s Official Plan boundary and consists
of a £5.58 ha parcel bounded by Campeau Drive and Arcadia Stage 3 to the north, Campeau
Drive SWMF and Donum Lane to the east, Country Glen Way to the west and by the Light Rail
Transit (LRT) / Feedmill Creek to the south (refer to Figure 1-1). The legal description of the
subject property is Part of Block 2, Registered Plan 4M-1563 and Part of Lot 3, Concession 1
(Geographic Township of March), City of Ottawa (refer to Appendix A1 for the Legal Plan)

A topographical survey was completed by Stantec Inc. in May 2022 (Appendix A1). The survey
indicates that the existing ground surface contains fill piles and generally slopes downwards in a
northeasterly direction towards Donum Lane.

1.3 Proposed Development

The proposed development will consist of 368 residential units and one public parkette (0.56 ha).
Overall, the site will feature 11 Executive Towns, 80 Avenue Towns, 13 Urban Towns and 264
Metro Towns. The Concept Plan for Arcadia Stage 6 is attached to Appendix A1.

1.4  Proposed Connections to Existing Infrastructure

A review of existing services was completed along both frontages of the subject property to
identify existing sewers and watermains to service the development. The proposed connections
to the existing infrastructure consists of the following (refer to Appendix A3 for a copy of the
background drawings):

Watermain

» East: Connection to existing 305 mm diameter PVC watermain along Donum Lane.
»  West: Connection to existing 305 mm diameter PVC watermain along Country Glen Way.

Sanitary

» East: Removal and relocation of existing maintenance hole on Donum Lane and
connection using 375 mm pipe.

J.L. Richards & Associates Limited K1S 1N4
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Storm

» East: Removal and relocation of existing maintenance hole on Donum Lane and
connection using 1500 mm pipe.

» West: Connection to existing maintenance hole on Country Glen Way using 900 mm pipe.
The existing 600 mm pipe initially intended to service the proposed development will be
removed.

The existing watermain, storm and sanitary stubs on Donum Lane will be removed.
1.5 Consultation and Permits

A pre-consultation meeting was held on September 2, 2021, to discuss the planning process,
design criteria, and servicing constraints. A copy of the pre-consultation meeting notes has been
provided in Appendix A2.

As stated during the pre-consultation meeting, Stage 6 will be a Site Plan Control Application to
the City of Ottawa. Existing structures are in place at the East and West side of the property line.
These structures will be removed and/or relocated. As noted in the Servicing Drawings (S1 and
S2), Stage 6 will have two storm, one sanitary and two watermain connections. An Environmental
Compliance Approval (ECA) will be necessary to meet the Ministry of Environment, Conservation
and Parks (MECP) requirements. In addition, a Servicing Study Checklist has been included in
Appendix A4 of this report. The checklist provides all the details associated with this development
as well as the approval and permit requirements.

J.L. Richards & Associates Limited K1S 1N4
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Figure 1-1: Location Plan
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2.0 WATER SERVICING

21 Water Supply Design Criteria

A Hydraulic Network Analysis (HNA) was carried out to confirm the site’s watermain sizing and to
demonstrate its compliance to the Ottawa Design Guidelines for Water Distribution (July 2010)
and Technical Bulletins ISDTB-2014-02, ISTB-2018-02 and ISTB-2021-03. These documents are
herein referred to as the Design Guidelines and TB-2014-02, TB-2018-02, and TB-2021-03,
respectively.

Section 4.2.2 of the Design Guidelines states the following criteria for development additions to
the public water distribution system:

* Under maximum hourly demand conditions (peak hour), the residual pressures shall not
be less than 276 kPa (40 psi);

e During periods of maximum day and fire flow demand, the residual pressure at any point
in the distribution system shall not be less than 140 kPa (20 psi);

* In accordance with the Ontario Building Code (OBC) in areas that may be occupied, the
static pressure at any fixture shall not exceed 552 kPa (80 psi);

¢ The maximum pressure at any point in the distribution system in unoccupied areas shall
not exceed 689 kPa (100 psi); and

* Feedermains, which have been provided primarily for the purpose of redundancy, shall
meet, at a minimum, the basic day plus fire flow demand.

2.2 Domestic Water Demands

The estimated domestic water demands presented in this section are based on the site layout
and unit count proposed in the Concept Plan (Appendix A1). Since receiving the boundary
conditions from the City (Appendix B2), the number of units has been reduced from 409 to 368.
The proposed development now consists of 104 townhouses (11 Executive Towns, 80 Avenue
Towns and 13 Rear Lane Towns) and 264 duplexes (Metro Towns). Additionally, a public parkette
with a water service is proposed for this development.

The residential consumption rate for average day demand was set in accordance with the City’s
TB-2021-03. To represent water usage from the Public Parkette, a demand of 4.0 L/s was applied
to junction node J-33 for all three (3) demand scenarios (average day demand, maximum day
demand and peak hour demand). Table 2-1 summarizes the water consumption rates and total
estimated water demands used in the HNA. Calculated in accordance with Section 4.2.8 of the
Design Guidelines, the detailed water demand distribution is presented in Appendix B1.

J.L. Richards & Associates Limited K1S 1N4
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23

Table 2-1: Water Demands

Water Consumption or

Demand Scenario Peaking Factor

Total Demands (L/s)

Average Day Demand 280 L/c/d 6.88
Maximum Day Demand 2.5 x Avg Day 11.20
Peak Hour Demand 2.2 x Max Day 19.83

Fire Flow Requirements

The City has specified that the Fire Underwriters Survey (FUS) method shall be used for any
public or private site where new fire hydrants are being designed. Specifically, the required fire
flow (RFF) for each structure was calculated in accordance with TB-2018-02. Several firewalls
were specified throughout the development to limit the maximum RFF to 15,000 L/min (250 L/s)
in accordance with the boundary conditions received from the City of Ottawa. Critical fire areas
for Arcadia Stage 6 are presented in Table 2-2.

Table 2-2: Fire Flow Requirements

Location Block Number caICLI'_I/antﬁﬁ (FL';:)FIOW
Critical Fire Area 1 Block 26 15,000 (250)
Critical Fire Area 2 Block 27 15,000 (250)
Critical Fire Area 3 Block MT-05 15,000 (250)
Critical Fire Area 4 Block MT-11 15,000 (250)
Critical Fire Area 5 Block MT-01 10,000 (167)
Critical Fire Area 6 Block MT-02 14,000 (233)

Refer to Appendix B1 for the detailed RFF calculations for the critical fire areas.

24

Proposed Water Servicing, Boundary Conditions and Water Model
2.4.1 Proposed Water Servicing

The proposed water servicing for Arcadia Stage 6 includes a private 203 mm watermain
loop connected to the following existing watermains:

» Connection-1: the existing 305 mm watermain south of the intersection of Donum
Lane and Campeau Drive; and

» Connection-2: the existing 305 mm watermain £150 m south of the intersection of
Country Glen Way and Campeau Drive.

The water demands will be supplied by local 200 mm PVC watermains. A 50 mm PEX
water service will be extended from the mainline to provide domestic water service to units
which are not fronting the 200 mm watermains. All units will be provided with an individual
19 mm PEX water service from the front except for the duplex blocks with underground

J.L. Richards & Associates Limited K1S 1N4
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parking, which will be provided with a shared water service into the mechanical room for
each complex. The water service for the public parkette is proposed as a 50 mm copper
pipe. Refer to Drawing S1 and S2 for the water servicing layout.

The construction will be carried out in phases. Phase 1 will consist of constructing and
servicing MT-08, MT-10, MT-11, MT-12, MT-13 and MT-14, including the east
underground parking structure. The proposed watermain along Feedmill Private and
Creekway Private (north and east sides) will be constructed in Phase 1 to service these
buildings. The full RFF can be achieved at every phase of construction for each building
within that phase.

2.4.2 Boundary Conditions

Hydraulic boundary conditions were provided by the City at the two proposed connection
locations (Connection-1 and Connection-2) listed in Section 2.4.1 above. Tables 2-3
summarizes the hydraulic boundary conditions received (refer to Appendix B2 for a copy
of the City correspondence).

Table 2-3: Hydraulic Boundary Conditions

. Connection-1 Connection-2
Demand Scenarios Head (m) Head (m)
Maximum HGL 161.3 161.3
Peak Hour 156.3 156.3
Max Day plus Fire 1 (167 L/s) 153.8 151.5
Max Day plus Fire 2 (250 L/s) 150.5 145.5

2.4.3 \Water Model

A hydraulic water model within the WaterCAD® software platform was used to carry out
the HNA (refer to the overall schematics presented in Appendix B3). The water demands
from Table 2-1 and the boundary conditions from Table 2-3 were input into the model for
each demand scenario. Table 2-4 summarizes the watermain diameters and roughness
coefficients used in the model, based on Sections 4.2.12 and 4.3.5 of the Design
Guidelines.

Table 2-4: Watermain Internal Diameters and C-Factors

Nominal Diameter Inside Diameter C-Factor
50 mm 41 mm (PEX) 100
50 mm (Copper)

150 mm 155 mm 100

200 mm 204 mm 110

300 mm 297 mm 120
J.L. Richards & Associates Limited K1S 1N4
JLR No.: 26299-006.01 -6- Revision: 3
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2.5 Simulation Results

The HNA was carried out under steady-state peak hour, maximum day plus fire flow, and
maximum pressure conditions to confirm that the proposed water servicing can meet the design
criteria outlined in Section 2.1.

2.5.1 Peak Hour

The simulation results found the minimum pressure at the site during the peak hour
condition to be 523 kPa (75.8psi) (refer to Appendix B4), which exceeds the minimum
pressure criterion of 276 kPa (40 psi) per the Design Guidelines.

2.5.2 Maximum Day Plus Fire Flow

Fire water supply will be provided by hydrants located along the 203 mm watermains.
Hydrant spacing was carried out in accordance with the Design Guidelines.

To ensure adequate fire protection, the maximum day demand shown in Table 2-1 was
analyzed simultaneously with the fire flow requirements. The fire flow simulation was
carried out by allowing WaterCAD® to calculate the maximum fire flow that can be drawn
from each hydrant without allowing any part of the system to experience pressures less
than 140 kPa (20 psi). Except for hydrant H-12, it is expected that the targeted fire flow of
15,000 L/min (250 L/s) can be provided throughout the site (refer to Appendix B5). As
shown in Appendix B2, contributing fire hydrants were assessed for each structure within
the site to confirm that adequate water supply is available per Appendix | of TB-2018-02.

As hydrant H-12 was only able to provide an available fire flow of 242 L/s, fire flow
demands of 63 L/s were manually applied to the nearby hydrants (H-11, H-12, H-13 and
H-14) to confirm that the hydrants could provide the RFF (250 L/s) while achieving the
minimum pressure requirement of 140 kPa (20 psi). The results indicated that the hydrants
were able to provide the RFF for Block MT-05 while maintaining the minimum pressure
requirement throughout the site.

2.5.3 Maximum Pressure

Based on a zero (0 L/s) demand condition, the simulation results found the pressures at
the site during the maximum pressure condition to range between 605 kPa (87.7 psi) and
649 kPa (94.1 psi) (refer to Appendix B6). Since these values exceed the maximum
pressure constraint of 552 kPa (80 psi) per the Design Guidelines, all units within Arcadia
Stage 6 will require pressure reducing valves (PRVSs).

2.6 Summary and Conclusions

Based on the water simulation results, the proposed development can be serviced by a 203 mm
watermain loop, 203 mm local watermains and 50 mm water service extensions as shown on
Drawing S1 and S2. Simulation results under peak hour demand and maximum pressure
conditions showed that the design criteria can be achieved with the installation of PRVs for all of
the units within the site. Furthermore, adequate fire water supply can be achieved with the
proposed servicing.

J.L. Richards & Associates Limited K1S 1N4
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3.0 WASTEWATER SERVICING

31 Background

In accordance with the Kanata West Master Servicing Study (KWMSS), wastewater servicing in
Arcadia Stage 6 is designed to outlet to the existing 675 mm diameter gravity sanitary sewer on
Campeau Drive. Sanitary sewage will then be conveyed by gravity to the Signature Ridge Pump
Station (SRPS) which, in turn, will eventually outlet to the Robert O. Pickard Environmental Centre
where wastewater is processed and treated prior to discharge into the Ottawa River.

3.2 Design Criteria

The sanitary sewer system within Arcadia Stage 6 is designed in accordance with the Ottawa
Sewer Design Guidelines and subsequent technical bulletins. The design parameters are applied
under two scenarios as per ISTB Technical Bulletin 2018-01. In addition to the typical design
values, annual values are used for the simulation of the system with failure of the pump station
and operation of the overflows. The simulation of the pump station failure should show that the
HGL of the sanitary system remains below the underside of footings due to the operation of the
overflows. The key design parameters have been summarized in Table 3-1.

Table 3-1: Wastewater Key Design Parameters

Design Parameter Design Value Annual Value
Duplex' Population Density 2.3 ppu Same as design
Row Townhouse? Population 2.7 ppu Same as design
Density
Residential Average Flow 280 L/Cap/Day 200 L/cap/day
Residential Peaking Factor Harmon’s Formula Same as design
Harmon’s Correction Factor (K) 0.8 0.6
Infiltration Allowance 0.33 L/s/ha 0.3
Manning’s Roughness 0.013 0.013
Coefficient (n)

Allowable Slopes Varies (Refer to Section -
6.1.2.2 of ODSG)

Allowable Velocities 0.6 m/s —3.0 m/s -

Allowable Freeboard - >0m

(1) The product “Metro Towns” are duplex units.

(2) The products “Rear Lane (or Urban) Towns”, “Executive Towns”, and “Avenue Towns” are
row townhouse units.

3.3 Proposed Sanitary Servicing and Design Flows

Wastewater generated from Arcadia Stage 6 will be conveyed via a local 200 mm diameter
sanitary sewer system that will discharge into the existing 375 mm sewer on Donum Lane as
shown in the Servicing Drawings (S1-S2).

Wastewater flows from the proposed development are presented in the Arcadia Stage 6 Sanitary
Design Sheet (refer to Appendix C1). Based on the design criteria (Table 3-1) and the site

J.L. Richards & Associates Limited K1S 1N4
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constraints, a total design peak flow of 11.19 L/s is calculated for the development. Table 3-2
summarizes the results from the sanitary design sheet.

Table 3-2: Sanitary Design Flow Summary

. . Res. .
. . Unit Unit Average Infilt. Total
DITARTE Sl i Count Density Flow LS Flow Flow
Flow
Duplex 264 2.3 ppu
5.42 ha 280 9.40Ls | 1.79Us | 11.19Us
L/cap/day
Row 104 2.7 ppu
Townhouse ’

The peak wastewater flow calculated for the proposed Arcadia Stage 6 developmentis 11.19 L/s
as shown in Table 3-2. This is based on a total population of 888 people. The sanitary design
spreadsheet prepared by IBI (Appendix C2) shows that a flow of 4.80 L/s was allocated for the
western portion of Stage 6 and a flow of 20.06 L/s was allocated for a 24.3 ha land parcel which
included the eastern portion of Stage 6. This amounts to a pro-rated flow allocation of 1.75 L/s for
the eastern portion. Thus, the total flow allocation for the entire Stage 6 development is 6.55 L/s
(4.80 L/s + 1.75 L/s).

It is noted that previously, the sanitary flows from this site were to be split between the western
portion discharging to Country Glen Way and the eastern portion discharging to Donum Lane.
Though two outlets were identified for this site, the flows were anticipated to quickly converge
along Campeau Drive into the same sewer located northeast of the site at the Donum
Lane/Winterset Road/Campeau Drive intersection (i.e., at ex. MH 307A). Although the calculated
peak flow for Arcadia Stage 6 is 11.19 L/s which is greater than the original combined allocated
flow of 6.55 L/s the following points discuss the downstream capacities:

1) The Donum Lane detailed design sheets completed as part of Arcadia Stage 3 & 4, show
that there is sufficient residual downstream capacity to accept the 11.19 L/s from Arcadia
Stage 6 on Donum Lane.

2) The design sheets from the KWMSS for Campeau Drive (Appendix C2) indicate that there
is sufficient residual capacity in the downstream system up to the signature ridge pumping
station to accommodate the increase in flow.

Given there is sufficient residual capacity in the sewer system, it is proposed to adopt the sanitary
servicing strategy described in this section.

3.4  Overflow and Sanitary Hydraulic Grade Line Analysis

Protection against basement flooding within the existing Arcadia Stages 1 to 4 is currently
provided by an existing overflow that outlets to the Paine Pond stormwater management facility
along with other overflows in the wastewater sewer network. No new overflows are proposed for
additional basement protection for Stage 6.

J.L. Richards & Associates Limited K1S 1N4
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The hydraulic grade line (HGL) analysis carried out for the detailed design of Stage 4 (latest
analysis dated February 2020) demonstrated that the design criterion for freeboard was met within
the system for Arcadia Stages 1 to 4, including a flow allowance from Stage 6. An updated HGL
analysis has been carried out to confirm the HGL within the Stage 6 development.

The HGL analysis was completed using the PCSWMM software platform. The HGL analysis was
based on the Signature Ridge HGL analysis completed by IBIl in September 2014 with the
following revisions:

. Peak wastewater flows were calculated in accordance with the parameters prescribed in
Technical Bulletin ISTB-2018-01 and based on residential unit counts and land uses per the
current proposed Arcadia Development (Appendix ‘A1°).

. The local sanitary sewers in Stage 6 were added to the model.

. Land use and residential unit counts were updated using design documents from Arcadia
Stages 1, 2 and the Arcadia Retail Development. Appendix C references all applicable
documents. Allocations are shown on Drawing OSAN.

. Populations and land uses on the eastern side of the Carp River were maintained as per
the 2014 HGL analysis; however, wastewater flows were recalculated based on the
parameters in the Technical Bulletin ISTB-2018-01.

. Existing overflows in the model on the East side of the Carp River were maintained in the
model although all sanitary sewers were updated as per the GeoOttawa information.

. As per the recent constructed works implemented in Stage 4, an emergency sanitary sewer
overflow was included at the Paine SWMF at the 1:25 year design elevation of 93.37 m.

The revisions to the sewer shed areas are shown in the marked-up Figures from the September
2014 report (Appendix C8) along with the revised Sanitary Design Sheets for the Dry Weather
Flow and Wet Weather Flow with the Annual Parameters. Table 3-4 summarize the wet and dry
weather flows for Arcadia Stage 6 under the annual event.

The resulting flows at the overflows are listed in Table 3-3 below using the Annual Parameters for
the Dry Weather Flow condition and the Wet Weather Flow Condition. The values can be summed
to give the equivalent flow to the SRPS when the pump is operating.

Table 3-3: Sanitary Annual Flows at Overflow Locations

Overflow |Dry Weather| Wet Weather

Overflow Location Elevation Flow Flow

(m) (I/s) (I/s)
Paine SWMF 93.37 29 42
SRPS Emergency 93.70 97 244
Overflow
Richardson Ridge 9410 6 34
Overflow
Total Flow - 132 319

The simulated HGL elevations were then compared to underside of footing (USF) elevations of
Stage 4 and Stage 3. It should be noted that the USF used in this HGL analysis are generally

J.L. Richards & Associates Limited
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lower than those assumed as part of the 2013 IBI HGL analysis due to changes in the
development criteria of the site during the design phases.

Table 3-4 displays the freeboard under dry and wet weather flows. Results in Table 3-4 indicate
that a minimum freeboard greater 0.01m will be achieved throughout Stage 6. HGL levels for
conceptual future stages can be found in Appendix ‘C8’.

Table 3-4: Freeboard from Sanitary HGL under Pumping Station Failure

Manhole Ip | Underside of | DWE Max | op | WWE Max |e, o, g
(m) (m)
100A 94.24 93.92 0.32 94.20 0.04
101 94.24 93.92 0.32 94.20 0.04
101A 94.24 93.92 0.32 94.21 0.03
101B 94.24 93.92 0.32 94.21 0.03
102 94.24 93.92 0.32 94.21 0.03
102A 94.24 93.93 0.31 94.21 0.03
102B 94.44 93.93 0.51 94.22 0.22
103 94.62 93.92 0.70 94.21 0.41
104 94.24 93.92 0.32 94.21 0.03
105 94.24 93.92 0.32 94.21 0.03
106 94.24 93.93 0.31 94.22 0.02
107 94.69 93.93 0.76 94.22 0.47
109 94.80 93.93 0.87 94.23 0.57
110 94.80 93.93 0.87 94.23 0.57
110A 94.80 93.93 0.87 94.23 0.57
110B 94.80 93.93 0.87 94.23 0.57
111 94.80 93.93 0.87 94.23 0.57
112 95.10 93.93 1.17 94.23 0.87
113 95.10 93.93 1.17 94.23 0.87
114 95.10 93.93 1.17 94.23 0.87
114A 95.15 93.93 1.22 94.23 0.92
115 95.30 94.46 0.84 94.47 0.83
116 95.43 93.94 1.49 94.23 1.20
117 95.75 93.94 1.81 94.24 1.51
118 95.85 93.94 1.91 94.24 1.61
J.L. Richards & Associates Limited K1S 1N4
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Manhole ID Lll:lgc:,et:':;d(emc;f [I)-Iv(\gl:_ I;nn?;( Fre[%:é]vt)fard VIYIVgE ?Irl:)x Fr::(elr%::ard
119 95.50 93.99 1.51 94.24 1.26
120 96.14 94.28 1.86 94.28 1.86
121 96.14 94.13 2.01 94.24 1.90
122 96.14 94.71 1.43 94.72 1.42
123 96.14 94.27 1.87 94.27 1.87
124 96.14 94.07 2.07 94.07 2.07
124A 96.14 93.83 2.31 94.24 1.90

The table presented below displays the freeboard values for existing Arcadia Stages along with
existing downstream infrastructure up to the Signature Ridge Pumping Station. The information
summarized below provides a comparison of the updated results from the current JLR model to
those presented in the SRPS report.

Table 3-5: 2014 Signature Ridge Pumping Station (IBl Group)

Ground IBI Min. R:V"isRe g
Elevation !BI FB to Minimum
IBI Node (aﬁgl;:ox El USF. UIt_|mate SRS JLR Model A Freeboard | Difference
ID SELED | BTkE | (IS Node HGL | USFor | from IBI
elev. (from IBl) | Scenario | approx. (m) Ground
From IBI) HGL(m) USF Elevation
(m) elev.) (m) (m)
Campeau Drive
1 103.5 99.53 3.97 MHSA66062 | 96.99 6.51 -2.54
2 96.68 95.47 1.21 MHSA66066 | 94.44 2.24 -1.03
2B 95.14 94.76 0.38 MHSA65328 | 94.27 0.87 -0.49
14 99.5 94.64 4.86 MHSA65349 | 94.19 5.31 -0.45
14A 96 94.52 1.48 MHSA65349 | 94.19 1.81 -0.33
3 94.8 94.5 0.3 MHSA65349 | 94.19 0.61 -0.31
4 94.86 94.44 0.42 MHSA65352 | 94.15 0.71 -0.29
5 94.2 94.23 -0.03 MHSA65123 | 94.12 0.08 -0.11
12465 95.7 94.27 1.43 MHSA12465 | 94.12 1.58 -0.15
South of Highway 417
15 97.6 94.77 2.83 MHSA43765 | 94.26 3.34 -0.51
Didsbury Road
20011 97.55 94.29 3.26 MHSA20011 | 94.13 3.42 -0.16
12461 96.05 94.26 1.79 MHSA12461 | 94.12 1.93 -0.14
Prop 5E 94 .45 94.17 0.28 MHSA69564 | 94.11 0.34 -0.06
J.L. Richards & Associates Limited K1S 1N4
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Ground IBI Min. S
Elevation !BI FB to Minimum
IBl Node (aﬁgn;:ox El USF. Ult.' LD e JLR Model e Freeboard | Difference
ID T e Node HGL | o USFor | from IBI
elev. (from IBI) | Scenario | approx. (m) Ground
From IBI) HGL(m) USF Elevation
(m) elev.) (m) (m)
Prop5D 94.38 94.11 0.27 MHSAG69565 | 94.1 0.28 -0.01
Prop 5C 94.33 94.06 0.27 MHSAG9566 | 94.08 0.25 0.02
5A 95.15 94.03 1.12 MHSAG65995 | 94.07 1.08 0.04
Arcadia Stage 1 and 2
MH9 94.79 MHSAG69409 | 94.29 -0.5
MH41 95.12 94.77 0.35 MHSAG69400 | 94.29 0.83 -0.48
MH32 94.75 MHSAG9392 | 94.29 -0.46
MH31 95.11 94.81 0.3 MHSAG69391 | 94.55 0.56 -0.26
MH30 95.17 94.87 0.3 MHSAG9390 | 94.76 0.41 -0.11
MH29 95.46 95.05 0.41 MHSAG69389 | 94.99 0.47 -0.06
MH28 95.46 95.17 0.29 MHSAG9388 | 95.1 0.36 -0.07
MH27 95.8 954 0.4 MHSA69387 | 95.33 0.47 -0.07
MH26 96.5 95.73 0.77 MHSAG9386 | 95.66 0.84 -0.07
MH25 97.77 96.02 1.75 MHSA69385 | 95.97 1.8 -0.05
[S1]
MH40 95.11 94.77 0.34 MHSAG9399 | 94.44 0.67 -0.33
MH39 95.1 94.77 0.33 MHSAG69398 | 94.68 0.42 -0.09
MH38 95.17 94.53 0.64 MHSAG9397 | 94.88 0.29 0.35
MH36 95.59 94.76 0.83 MHSAG69396 | 95.1 0.49 0.34
MH37 96.07 95.06 1.01 MHSA69410 | 95.38 0.69 0.32
MH35 96.04 95.02 1.02 MHSAG69395 | 95.35 0.69 0.33
MH34 96.5 95.46 1.04 MHSA69394 | 95.78 0.72 0.32
MH33 96.37 MHSAG9393 | 96.67 0.3
MH8 94.8 MHSAG69408 | 94.29 -0.51
MH7 94.8 MHSAG9407 | 94.29 -0.51
MH6 95.27 94.82 0.45 MHSAG69406 | 94.29 0.98 -0.53
MH24 95.2 94.82 0.38 MHSAG9556 | 94.48 0.72 -0.34
MH23 95.37 94.82 0.55 MHSAG69555 | 94.73 0.64 -0.09
MH22 95.16 94.82 0.34 MHSAG9554 | 94.79 0.37 -0.03
MH21 95.5 94.7 0.8 MHSA69553 | 95.02 0.48 0.32
MH5 95.16 94.86 0.3 MHSAG9405 | 94.38 0.78 -0.48
MH4 95.47 94.9 0.57 MHSAG9404 | 94.54 0.93 -0.36
MH20 95.52 94.9 0.62 MHSAG69551 | 94.83 0.69 -0.07
MH19 95.32 94.66 0.66 MHSAG69552 | 95.05 0.27 0.39
MH3 96.17 95.02 1.15 MHSAG69403 | 94.94 1.23 -0.08
J.L. Richards & Associates Limited K1S 1N4
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Ground IBI Min. S
Elevation !BI FB to Minimum
IBI Node (aﬁgn;:ox El USF. Ult.' LD e JLR Model e Freeboard | Difference
ID T e Node HGL | o USFor | from IBI
elev. (from IBI) | Scenario | approx. (m) Ground
From IBI) HGL(m) USF Elevation
(m) elev.) (m) (m)
MH18 96.24 95.03 1.21 MHSAG9421 | 95.36 0.88 0.33
MH17 96.59 95.3 1.29 MHSAG9420 | 95.63 0.96 0.33
MH16 96.59 95.41 1.18 MHSAG9419 | 95.73 0.86 0.32
MH15 96.59 95.83 0.76 MHSAG9417 | 96.26 0.33 0.43
MH13 97.25 95.94 1.31 MHSAG9417 | 96.26 0.99 0.32
MH2 97.27 95.73 1.54 MHSAG9402 | 95.68 1.59 -0.05
MH14 97.09 95.7 1.39 MHSAG9416 | 96.02 1.07 0.32
MH13 97.25 95.94 1.31 MHSAG9417 | 96.26 0.99 0.32
MH1 [S2] 98.12 96.31 1.81 MHSAG9401 | 96.25 1.87 -0.06
S6 95.19 94.77 0.42 MHSAGB5325 | 94.28 0.91 -0.49
MH104A 94.725 MHSAG5342 | 94.28 -0.445
Heritage Hills
20116 107.9 103.86 4.04 MHSA20116 | 103.84 4.06 -0.02
20164 107.3 101.66 5.64 MHSA20164 | 101.64 5.66 -0.02
12735 102.01 96.37 5.64 MHSA12735 | 96.35 5.66 -0.02
12732 99.4 95.19 4.21 MHSA12732 | 94.84 4.56 -0.35
20098 106.8 104.32 2.48 MHSA20098 | 104.32 2.48 0
20179 106.6 103.67 2.93 MHSA20179 | 103.63 2.97 -0.04
20123 106.1 103.39 2.71 MHSA20123 | 103.33 2.77 -0.06
20127 105.4 101.7 3.7 MHSA20127 | 101.67 3.73 -0.03
20130 102.9 99.29 3.61 MHSA20130 | 99.27 3.63 -0.02
13058 98 95.06 2.94 MHSA13058 | 94.98 3.02 -0.08
20161 98 94.84 3.16 MHSA20161 | 94.61 3.39 -0.23
Terry Fox Drive (Richardson Ridge)
Baylis 97.15 94.65 25 MHSAG4878 | 95.03 212 0.38
Rchrdsn 96 94.6 14 MHSAG4876 | 94.89 1.11 0.29
N.
L. 94.8 94.5 0.3 MHSAG4834 | 94.45 0.35 -0.05
Rchrdsn
MH329A 94.81 94.49 0.32 MHSAG4833 | 94.46 0.35 -0.03
MH328A 94.84 94.51 0.33 MHSAG4832 | 94.46 0.38 -0.05
L. 94.97 94.46 0.51 MHSAG63532 | 94.45 0.52 -0.01
Rchrdsn
Ea.
N62 94.7 94.44 0.26 MHSAGB3527 | 94.42 0.28 -0.02
Terry Fox Drive (Broughton to SRPS)
J.L. Richards & Associates Limited K1S 1N4
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Ground IBI Min. R:vLisRed
Elevation IBI FB to Minimum
IBI Node (approx USF. UIt_|mate diotie JLR Model B Freeboard | Difference
USF Elevation | Buildout (FB to HGL
ID . Node to USF or from IBI
elev. (from IBI) | Scenario | approx. (m) Ground
From IBI) HGL(m) USF .
Elevation
(m) elev.) (m) (m)

Broughton 94.7 94.42 0.28 MHSA58579 | 94.39 0.31 -0.03
MH205 96.99 94.8 2.19 MHSA58578 | 94.46 2.53 -0.34
MH207 97.26 94.95 2.31 MHSAS58577 | 94.52 2.74 -0.43

TBD 95.42 94.34 1.08 MHSA58582 | 94.29 1.13 -0.05
SRPS 95.35 94.03 1.32 SPRS 94.07 1.28 0.04
3.5 Summary and Conclusions

Wastewater servicing for Arcadia Stage 6 will be designed in accordance with the City of Ottawa
Sewer Design Guidelines, the associated technical bulletins, and various background documents
as highlighted throughout this section. The proposed collection and conveyance of wastewater
will consist of a local 200 mm diameter sewer which will outlet into Donum Lane as shown on
Drawings S1 and S2. It is recommended that this wastewater servicing plan be implemented in
order to provide adequate sanitary servicing for the proposed development.
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4.0 STORM SERVICING AND STORMWATER MANAGEMENT

4.1 Background

Similar to Arcadia Stages 1 to 4 stormwater management requirements for this development were
originally set by the 2006 Kanata West Master Servicing Study (KWMSS), which identified a single
stormwater management facility (referred as a Pond One) to service the area of the then proposed
Arcadia developments. In 2018, after development of Stages 1 and 2, JLR evaluated various
storm servicing strategies for the remainder of the Arcadia Development as part of the document
entitled “Stormwater Management Strategy Report - Arcadia Residential Stages 3, 4 and
Commercial Stage 2, JLR, May 2018”. The 2018 report identified that the preferred solution for
the remainder of the Arcadia development was to incorporate a second stormwater management
facility (SWM facility) on the south side of Campeau Drive which would improve HGL issues, allow
for the immediate servicing of Campeau Drive extension and Light Rail Transit (LRT) and reduce
submergence along the minor system when compared to a single pond servicing strategy. The
two-pond concept was accepted by the City of Ottawa. The second SWM facility referred to as
the Campeau Drive SWMF is the dedicated storm outlet for Stage 3, which included part of the
Stage 6 lands.

Storm flows from the west side of Arcadia Stage 6 discharge to existing stubs on Country Glen
Road that were included as part of the design for the commercial development on the west side
of Country Glen Road. Discharges to the minor system on Country Glen Road flow via the existing
minor system through Stages 1, 2 and 4 of Arcadia development and outlet to the Paine Pond,
which provides water quantity and quality control for discharges to Carp River. Release rates to
Country Glen Road were set in the Arcadia Commercial 370 Huntmar Drive Design Brief by IBI
Group, October 2014.

Storm flows from the east side of Arcadia Stage 6 discharge to an existing storm sewer on Donum
Lane, which discharges into Campeau Drive SWMF. This facility provides water quantity and
quality controls prior to releasing controlled flows into the Carp River. Allowable release rates
from the east side of Arcadia Stage 6 were set out in the JLR 2018 report and confirmed in the
design of Arcadia Stage 3.

4.2 Design Criteria

Storm and stormwater management servicing for the Arcadia Stage 6 was developed in
accordance with the City of Ottawa 2012 Sewer Design Guidelines (OSDG) and the more recent
Technical Bulletin PIEDTB-2016-01 (September 6, 2016). These two documents are herein
referred to as the Design Guidelines in this section. A summary of the key storm and stormwater
management criteria follows:

. Control minor system flows to the allowable release rates at existing stubs at Country Glen
Road and Donum Lane;
. Storm sewers are designed to capture the 1:5 year storm event as a minimum using the

Rational Method and using the regressions derived from Intensity-Duration-Frequency (IDF)
equations as per the Design Guidelines;

. Provide a freeboard in the sewer network to the underside of footing (USF) of 300 mm
during the 1:100-year storm where weeping tile connections are present;

J.L. Richards & Associates Limited K1S 1N4
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The runoff coefficients (C-factors) for the residential development were based on the
maximum lot coverage permitted by the proposed zoning, as per the Design Guidelines.
C-factors for non-residential land uses to be calculated based on the ratio of pervious and
impervious surfaces depicted on proposed site plans;

Minimum roadway profile grades at 0.5%;

Roadway cross-fall of 3% was used for all streets;

Minimum roadway slope of 0.1% from crest-to-crest for overland flow route;

Minimum rear yard slope in the absence of perforated pipe system of 1.5% along with swale
side slopes of 3 horizontal to 1 vertical;

Maximum street ponding depth of 350 mm (static and dynamic) as per the Design
Guidelines and maximum depth of rear yard flow to be 300 mm;

Minimum vertical clearance of 0.15 m between the spill elevation on the street and the
finished grade (garage elevation);

Minimum vertical clearance of 0.30 m between the rear yard spill elevation and the ground
elevation at the building in the rear yards;

During the Climate Change event, the street ponding is not to reach the lowest building
opening while the storm HGL must remain at or below the USF;

The product of the velocity and depth of major system flows on streets during the 1:100-
year design storm event is not to exceed 0.60 m?#s; and,

Major system flows up to and including the 1:100-year design storm event are contained

within the site and internally are self-contained within the park and amenity blocks.

4.3 Proposed Stormwater Management Approach

It is proposed to utilize both the west and east connection points to the existing minor storm
sewers on Country Glen Road and Donum Lane respectively. The Country Glen Road sewer will
utilize the two existing stubs located approximately 70 m (MH201, Ext 1) and 130 m (MH205, Ext
2) upstream of the intersection with Campeau Drive, while the Donum Lane sewer will have one
connection point at the existing stub to the east of the proposed development. The stormwater
management approach will require that the discharges to these locations are controlled to the
allowable release rates identified in the design of Phase 1 and Stage 3 of the Arcadia site. These
allowable release rates are identified in Table 4-1.

Table 4-1: Allowable Release Rates

Allowable Release

Outlet Rate (m¥/s) Set By
West — Country Glen 0.148 Arcadia Commercial 370 Huntmar Drive Design
Road (MH201, Ext 1) ' Brief by IBI Group, October 2014
West — Countrv Glen Arcadia Commercial 370 Huntmar Drive Design
y 0.492 Brief by IBI Group, October 2014 (Prorated by
Road (MH205, Ext 2) -
Contributing Area)
Stormwater Management Strategy report-
East — Donum Lane 0.567 Arcadia Residential Stages 3, 4 and Commercial

Stage 2, JLR, May 2018

J.L. Richards & Associates Limited
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The release rate to MH205 identified in the Arcadia Commercial 370 Huntmar Drive Design Brief
(IBI Group, October 2014) design sheets, 520 L/s, was based on an upstream contributing area
of 2.82 ha with a runoff coefficient of 0.70. However it is now intended to split the lands to this
inlet stub and therefore the release rate will be prorated to each contributing area. Arcadia Stage
6 will contribute runoff from an area of 2.67 ha. At the same runoff coefficient, 0.70, and time of
concentration, 12 minutes, the smaller area will have an allowable release rate of 492 L/s, which
is shown in Table 4-1. The remaining area of 0.15 ha will remain undeveloped and subject to
future site plans. The combined allowable release rate for lands covering the Stage 6
development to the Country Glen Road storm sewer is 640 L/s.

In order to achieve the allowable release rates, the stormwater management of the site will include
online detention of the stormwater runoff in underground oversized sewers and allowing increased
headwater depths in sewer sections with no weeping tile connections. Where weeping tile
connections are proposed at houses with basements, the 1:5-year free flow capacity of the pipe
network will be maintained, the 1:100-year HGL will remain 300mm below the underside of footing
of connected units and the climate change event HGL will remain below the underside of footing
of connected units.

44 Proposed Minor System Servicing
4.4.1 Runoff Coefficient

Runoff coefficients (C-Factors) were calculated for Arcadia Stage 6 based on the
weighted product between the percentage of the pervious area at a C-Factor of 0.2
and the percentage of the impervious area at a C-Factor of 0.9. GIS Mapping of
the impervious and pervious surfaces was used in the PCSWMM software spatial
weighting tool to develop an overall weighted C-Factor for the site, excluding the
park and amenity site. Due to consistency and density of the site, this approach
provides a conservative C-Factor to be used across the site. C-Factors are
provided in Table 4-2.

Table 4-2: C-Factors

Area C-Factor
Site Development Area 0.78
Parkland (Public) 04
Amenity Space (Private) 0.58

One of the amenity spaces, which will remain private, has runoff from residential
area and the C value for this subcatchment has been calculated separately based
on an area weighting between 0.78 and 0.4 areas. A similar approach was used
for three subcatchment areas with predominant open space and a reduced C-
Factor of 0.58 was used.

4.4.2 Minor System Servicing

The proposed storm sewers of Arcadia Stage 6 were sized using the Rational
Method based on the C-Factors presented in Table 4-2. Appropriate rainfall
intensities were used in the Rational Method based on the rainfall regression

J.L. Richards & Associates Limited K1S 1N4
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4.4.4

equations presented in Section 5.4.2 of the OSDG along with an inlet time of ten
(10) minutes at the upstream end of the system. The Rational Method Storm Sewer
Design Sheet is included in Appendix ‘D1’, while the Storm Drainage Plans
included in the drawing set provide details associated with the storm drainage
areas.

The storm drainage design sheet includes sewer sections which are used to control
upstream flows through a restricted size. The restricted sewer sections operate
under pressure in the minor system design event to control flows downstream and
so show as operating beyond capacity in the design sheet, however these sewers
are accounted for in the modelling HGL analysis.

Inlet Control Devices

Storm servicing for Arcadia Stage 6 was developed to limit all flows transmitted to
the storm sewers and meet the 0.35 m criterion as the maximum street ponding
depth requirement. To achieve this criterion, servicing was developed using ICDs
at inlets to the minor system.

The response under the 1:5-year rational method calculation was used to
determine the minimum ICD targeted flow for Arcadia Stage 6. The ICDs were
selected based on the dynamic model head differential between the maximum HGL
at the grate and the higher of the geodetic elevation of the centroid of the ICD or
the downstream HGL, in each catch basin lead. Therefore, each ICD was sized to
transmit the targeted peak flow based on the calculated water level depth at the
top of grate. When water rises above the top of grate in the roadway sag, flows
transmitted to the storm sewers will marginally increase due to the increase in the
hydraulic head. Based on the range of flows and hydraulic heads at each catch
basin, the following types of ICDs are proposed in Stage 6:

 |PEX Tempest Type A,
* |PEX Tempest Type B; and
* |PEX Tempest Type C;

Comprehensive ICD Tables referred to as the Catch Basin Table were prepared
and are included in Appendix ‘E2’. The Catch Basin Tables show specific
information including top of grate elevation, pipe size and invert, the restricted
capture rate and ICD type. The information shown on the Catch Basin Tables was
extracted and shown on Drawing D1.

Water Quality

The storm discharge criterion for the subdivision is based on the enhanced
protection level of 80% TSS removal. As described in JLR design briefs for
Stormwater Management Facilities for Campeau and Paine Ponds, the 80 % of
TSS removal was used as a design criterion to complete the detailed design of
aforementioned facilities to provide water quality treatment for Arcadia Stage 6
development. Campeau Drive Pond services flows coming from eastern portion of

J.L. Richards & Associates Limited K1S 1N4
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development while Paine Pond services flows from western portion of
development.

The comparison of the design values used and the proposed values are shown in

Table 4-3 and demonstrate that the ponds have the required water quality
treatment capacity.

Table 4-3: Water Quality Capacity Analysis

Stage 6 Area | Stage 6 C Factor | Stage 6 AxC
Campeau Pond Allocated 2.45 0.80 1.96
Campeau Pond Proposed 2.15 0.78 1.67
Paine Pond Allocated 3.55 0.70 2.48
Paine Pond Proposed 3.33 0.70 2.31

In Table 4-3 the allocated values to Campeau Pond are from the Arcadia Stage 3
Campeau Drive Pond Stormwater Management Facility Design Brief and the
Stormwater Drainage Plan is contained in Appendix E. The allocated values to
Paine Pond are from the design sheet in the Arcadia Commercial 370 Huntmar
Drive Design Brief by IBI Group, October 2014 (also copied in Appendix E). Since
the design sheet does not have any GIS mapping associated with it the split
between Campeau Pond and Paine Pond is not specifically mapped, however the
allocations were made in the modelling and the areas calculated now are
consistent with the latest boundaries and GIS spatial mapping.

Table 4-3 shows that the overall AxC value proposed going to each pond is less
than that originally allocated under the previous modelling which was used to size
the pond permanent pool and extended detention volumes and therefore there is
sufficient water quality control capacity in the downstream facilities. It is also
recognized that the overall C-Factor of 0.78 used for the areas going to Campeau
Pond is conservative as it does not reflect the park or amenity areas within the site
boundaries, despite these areas being included in the area calculation.

4.5 Stormwater Management Modelling Approach

4.51

Dual Drainage Model

The analysis of both major and minor drainage systems was carried out to
demonstrate their compliance with respect to the design criteria described in
Section 4.2. The performance of the major overland system and minor storm
sewer system was analyzed with PCSWMM. This software is a dynamic model
which allows both hydrologic and hydraulic components to be simulated in the
same platform and also allows the simulation of the interaction between the major
and minor systems. The PCSWMM software platform was used to:

* Generate the surface runoff hydrograph for each sub-area under various
recurrences.

J.L. Richards & Associates Limited K1S 1N4
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» Subdivide each inflow hydrograph into its minor and major system components
based on the proposed inlet capture rates and roadway sag storage.

» Assess cascading, if any, and carry out dynamic routing of storm flows to
determine flow depths along the roadways. As previously stated, the maximum
major overland flow depths along the subdivision’s roadways are to be limited
to 350 mm or less, as per Technical Bulletin PIEDTB-2016-01.

» Demonstrate that the HGL along the storm sewers during the 1:100-year event
without sedimentation is 300 mm below the basement’s USFs.

PCSWMM was set-up to evaluate the proposed servicing as detailed on Drawings
G1 (Grading), Drawings SWM1 (Ponding Plan), Drawings DST, ODST (Drainage)
and Drawings S1-S2 & OS (Servicing). As per Drawings DST, the Arcadia Stage
6 lands were discretized into more refined sub-catchments for the immediate
drainage area of Stage 6 and lumped sub-catchments for the entire modelled
extents. To demonstrate the model schematic, Figure E1-1 and Figure E1-2
(Appendix E1) were prepared and depict the major and minor system elements of
the model along with the subcatchments.

Integration with the Carp River Modelling and Boundary Conditions

In order to evaluate the design of the Paine and Campeau Stormwater
Management Facilities and the impact on the Carp River, a sub-model of the City
of Ottawa PCSWMM Carp River model was extracted to act as the downstream
receiver for the stormwater management facilities. The inflow hydrograph at the
upstream end of the sub-section of the Carp and the downstream stage hydrograph
were both extracted from the overall Carp River model and used as inputs for the
respective storm events in the Arcadia Detailed Design model.

Details of the detailed design model and the control of flows released to the Carp
River were provided in the Paine Stormwater Management Facility Design Brief,
JLR February 2020 for Arcadia Stage 4 and the Stormwater Management Facility
Design Brief, Campeau Drive SWMF, JLR May 2019 for Arcadia Stage 3.

Both reports demonstrated that the use of the sub-model was a representation of
the flows in the Carp River from the full model and that the stormwater
management ponds provided sufficient controls to achieve no impact to the peak
flows or maximum water levels in the Carp River.

Since the Arcadia Stage 6 development is internal to the detailed model used in
these two reports and discharges to the two ponds, the Arcadia Stage 6 model will
use the detailed sub-model to demonstrate that flows to the ponds can be
maintained under the proposed Stage 6 stormwater management strategy and
therefore there will be no impact on the Carp River.

Simulation of Street Segments

Flow directed to a street segment is split at the major system node; flows are
broken down into minor and major system components using an outlet rating curve
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representing the ICD capture and assigning the minor system flow directly into the
minor conduit while maintaining the major system flows on the surface conduit.
Flow through the outlet link is calculated based on the HGL above the elevation of
the ICD and its rated capacity under various water surface elevations. The ICD
rating curves are those provided by the manufacturer.

The storage in roadway sag is included in the model as being inherent within the
major system conduits. The dynamic capability of PCSWMM means that the static
and any dynamic flow is calculated in the model to provide one depth value at each
sag location. The low points and high points in the street conduits are taken from
the Civil 3D surface.

The subdivision’s grading was developed with roadway static storage depths to
maximize detention and attenuation of major overland flows while those of lesser
volume sags were designed to maximize the conveyance capability of the dynamic
section of the cross-section during events where cascading occurs.

Adjoining Existing Areas

The western half of Campeau Drive, from Huntmar Drive to 160 metres east of the
roundabout with Country Glen Road, was included in the SWMHYMO modelling
for Arcadia Phase |, which included flows from Campeau Drive, residential facing
Campeau Drive, Country Glen Road and minor flows from the commercial areas.
The minor system flows were extracted from the approved SWMHYMO modelling
and imported into the PCSWMM modelling. The IBI design allowed for some major
overland flow to continue down Campeau Drive to the low point at the junction with
Donum Lane and this hydrograph was also extracted from the SWMHYMO model
and imported into the PCSWMM model.

It should be noted that the previous modelling for Arcadia Phase | included Stage
6 as commercial with all major overland flows retained on site, however, due to the
change to residential and some of the properties facing Campeau Drive, the
grading means that there is some runoff contributing directly to Campeau Drive
flows. In order to capture the change in major system flow and small changes in
drainage areas as a result of Stage 4, the hydrographs along Campeau Drive from
the Phase | model were removed and replaced with subcatchments, inlet links and
weirs representing the runoff and conveyance included in the SWMHYMO model.

The hydrologic parameters used are consistent with the Phase | modelling and the
flows in the model are consistent with those in the Phase | modelling. A
comparison of the flows is provided in Table 4-4.
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Table 4-4: Major Overland Flow Comparison along Campeau Drive

Section of Major Overland Flow along SwgnﬁYM%l:.1oo Pc?‘::’“"“"é;: L

Campeau Drive year 3-hour Chicago | year 3-hour Chicago
flow (m3/s) flow (m3/s)

MH300 to MH301 at commercial access on 0.221 0.221

Campeau Drive

MH301 to MH302 0.267 0.263

MH302 to Country Glen Road roundabout 0.319 0.306

Country Glen Road roundabout to MH304 0.357 0.354

MH304 to Donum Lane roundabout 0.430 0.430

In addition, the total inflow to the low points on Campeau Drive at the Donum Lane
roundabout were simulated in the Stage 4 model. The inlet capture defined in the
Stage 4 model was set at the 1:10-year rate at each of the low point inlets.
Additional flows to the low points at the Donum Lane roundabout included the
immediate catchments in the model. In a change to the Stage 4 model, the actual
impervious surface coverage was used to refine the imperviousness values used
in the hydrology for the Campeau Drive catchment. The imperviousness reduced
from 85.7% to 72.0% reflecting the front yards facing the north side of Campeau
Drive covered by the catchment area. A comparison of the incoming flow for the
1:10-year and 1:100-year 3-hour Chicago storms at the north and south low points
is provided in Table 4-5.

Table 4-5: Incoming Flow to the North and South Low Points — 3-hour Chicago Storm

Stage 4 Model | Stage 4 Model | Stage 6 Model | Stage 6 Model Stage 4.

- ) - ; Modelled Minor
Low 1:10-year 1:100-year 1:10-year 1:100-year System Inlet
Point |incoming flow |incoming flow |incoming flow |incoming flow y

(m¥/s) (m¥/s) (m¥/s) (m¥/s) CEFLITE R

(m?3/s)

North 0.198 0.517 0.174 0.480 0.2
South 0.156 0.452 0.159 0.457 0.16

The comparison with the flows in the SWMHYMO model with those in the Stage 4
modelling shows that the changes to the drainage areas have negligible impact on
the hydraulics of Campeau Drive. The flows from upstream are consistent with the
previous modelling and the inclusion of the runoff from Stage 6 front yards, along
with refinement of the imperviousness values for Campeau Drive, means that the
1:10-year flow rate remains below, or at, the modelled inlet capture rate and the
1:100-year event flows are no greater, or at, previously simulated flow rates.
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4.6

Modelling Parameters

4.6.1

46.2

Hydrological Parameters

The following parameters were used in the hydrologic component of PCSWMM:

Areas and Imperviousness: Catchment ID and drainage areas used by
PCSWMM match those shown on either Drawing DST or Figure E-1 (Appendix
E1). Inregard to the imperviousness of subcatchments, C-Factors reported in
Section 4.4.1 were used to estimate PCSWMM'’s imperviousness.

Catchment Width: The catchment width is approximately twice the length of
the street segment through the subcatchment, in accordance with the OSDG
for the majority of catchments where there is an even split on the road. In some
cases the catchment width is the length of the road section if the catchment is
all to one side of the road.

Manning’s Roughness Coefficient: Manning’s Roughness Coefficients of
0.013 and 0.25 were used for the impervious and pervious surfaces,
respectively within the Stage 6 area, which are consistent with the OSDG.
Historically other values have been used for the pervious component in other
stages and these have been maintained.

CN Infiltration parameters: For consistency with the City of Ottawa Carp
River Model the CN infiltration approach was used. The CN value of 75 for
pervious land cover was maintained from the Carp River Model.

Since PCSWMM is based on the Nonlinear Reservoir Routing Method (SWMM
5 engine) to generate runoff from subcatchments, the infiltration and
depression storage are accounted for separately. The formulation of the SCS
Loss Method incorporated into SWMM does not include the Initial Abstraction
term. CN is used in SWMM to compute infiltration losses only, not total
hydrologic losses as in the original SCS methodology. Therefore, the CN
value is used and not a modified CN (CN*) as this alters for term to account
for the difference in Initial Abstraction.

Initial Abstraction: Initial abstraction of 4.67 mm and 1.57 mm was used for
the pervious and impervious surfaces respectively, consistent with the OSDG
and Carp River Model.

Note that for catchments that were previously modelled in SWMHYMO for Arcadia
Phase | maintained the catchment parameters as per the SWMHYMO model to
maintain consistency with previous work.

Simulation of Storm Distributions

The City of Ottawa requires that the performance of the minor and major systems
be investigated under the 3-hour Chicago design storm. As such, 1:2-year, 1:5-
year, 1:10-year, 1:25-year, 1:50-year, and 1:100-year 3-hour Chicago storms were
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evaluated. In addition, the critical storm distribution for the Carp River is the 12-
hour SCS storm and so this distribution was also assessed by the model for the
same durations, in addition to the standard 24-hour SCS storm distribution for the
same durations. The 12-hour SCS storm was found to be critical for the minor
system HGL while the Chicago 3-hour storm for the major overland flow system.

It should be noted that the 12-hour SCS storm used in the modeling was labelled
as the MTO 12-hour SCS storm in the Carp River modelling and the nomenclature
has been maintained to differentiate it from the storms for Arcadia derived from the
City of Ottawa IDF and OSDG.

The Climate Change stress test event was run for all three storm distributions used.
As per the requirements of the Ottawa Sewer Design Guidelines, historical storms
were also assessed, including the July 1, 1979 storm, the August 4, 1988 storm
and the August 8, 1996 storm.

4.6.3 Simulation of Park and Amenity Blocks

For the park and amenity blocks the model includes a storage node with an outlet
link to restrict flow to the minor system to the 1:5-year runoff rate for the blocks. In
events greater than the 1:5-year return period then the storage node detains runoff
over and above the release rate for the block. The 1:5-year release rates for the
blocks are shown in Table 4-6.

Table 4-6: Release Rates for the Park and Amenity Area

Area (ha) . 1:5-year Storage
Block Imper\/(Lz;xsness Ccil;f?::efnt Release Rate | Requirement
(m?3/s) (m?3)
Park Block 0.50 28.57 0.40 0.058 50
Amenity 0.12 54.29 0.58 0.021 1
Block

4.6.4 Simulation of Garage Access Ramps

Two of the units within the Stage 6 development have depressed garage access
ramps. One of these will be able to drain via gravity to the storm sewer system
while the other to the east of the site will require to be pumped to the minor system.
A maximum pump rate of 9 L/s, approximately equivalent to a 1:10 year event.
Where the gravity connection is provided the drain is above the underside of footing
for the unit and 300mm freeboard should be maintained below the grate elevation.

4.7 Simulation Results

This section of the Report presents the results of the simulation of Stage 6 as part of the detailed
model for the Arcadia site as a whole, incorporating Stages 1 to 4 and the Paine Pond and
Campeau Drive stormwater management facilities. The modelling includes the future Stage 5 at
a conceptual level with the same parameters as used in the Stage 3 and 4 models.
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The objective of this section is to assess the performance of the following systems under the
build-out condition:

. The major overland system under extreme storm events (i.e., 1:100 year and climate
change events) as per the OSDG; and
. The major overland system during the 1:2-year storm event and determine whether surface

ponding is to occur.
. Appendices E4 and E5 provide Storm HGL analyses and Street Ponding Analyses
respectively for a range of historical storms and interim conditions.

4.71

Low Point Ponding Analysis

The results at each of the low points, as generated by a 3-hour Chicago storm
distribution, are set out in Table 4-7 and in The simulation results compiled in Table
4-7 above shows ponding depths at the locations where the catchbasin manhole
structures were utilized to convey the surface flow into storm sewer. At these
locations the modelling is such that surface flow head is required to be present to
drive the flow through grate opening into the minor system. Ponding hydrographs
for the 1:2 year and 1:5 year event showed that surface ponding is only present for
the peak of the event to create the head in the model. The depths in the 1:2 year
and 1:5 year events are only from the grate and are not as a result of any
downstream ICD.

Table 4-8. Low points correspond to Area IDs from the ponding plan Drawing
SWM1.

Table 4-7: Catchbasin Ponding Depths (3-hour Chicago Event)

Low Point Top of Maxin!um 1:2 year 1:5 year 1:100 year |Climate Change
ID Grate (m) Static Depth Depth Depth Depth
Depth (mm) (mm) (mm) (mm)
2 97.3 300 10 10 10 20
3 97.25 300 20 30 50 70
10 96.67 180 - 10 210 310
20 95.8 150 20 20 40 50
21 96.3 100 20 30 60 80
24 96.22 230 60 70 150 220
25 96.2 300 - - 90 130

The simulation results compiled in Table 4-7 above shows ponding depths at the
locations where the catchbasin manhole structures were utilized to convey the
surface flow into storm sewer. At these locations the modelling is such that surface
flow head is required to be present to drive the flow through grate opening into the
minor system. Ponding hydrographs for the 1:2 year and 1:5 year event showed
that surface ponding is only present for the peak of the event to create the head in
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the model. The depths in the 1:2 year and 1:5 year events are only from the grate
and are not as a result of any downstream ICD.

Table 4-8: Low Point Major System Ponding (3-hour Chicago Event)

Low Point Top of Maxin'!um 1:2 year 1:5 year 1:100 year |Climate Change
ID Grate (m) Static Depth Depth Depth Depth
Depth (mm) (mm) (mm) (mm)

4 97.15 300 - - 100 120
4 97.15 300 - - 50 120
5 96.9 250 - - - -

5 96.9 250 - - 30 90

6 96.92 230 - - 160 290
7 96.85 150 - - - -

7 96.85 150 - - - 40

8 96.77 180 - - 170 310
9 96.8 140 - - - -

9 96.8 140 - - - 90
11 96.7 150 - - - -

11 96.7 150 - - - 50
12 96.2 190 - - 100 140
13 96 250 - - 150 180
13 96 250 - - 20 130
14 95.6 150 - - 160 200
14 95.6 150 - - - 10
15 95.6 200 - - 150 250
22 95.71 140 - - 180 190
23 95.9 150 - - 90 130
26 96.15 200 - - 110 160
27 96.57 150 - - 150 190
28 96.77 250 - - 120 160
29 96.87 240 - - 160 260
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Low Point Top of Maxin'!um 1:2 year 1:5 year 1:100 year |Climate Change
ID Grate (m) Static Depth Depth Depth Depth
Depth (mm) (mm) (mm) (mm)
30 97.07 130 - - - -
31 97.22 130 - - - 50
32 97.02 200 - - 160 210
33 97.17 130 - - - 50
34 97.07 220 - - 60 100
36 97.25 300 - - 150 200
36 97.3 200 - - - 30

The simulation results compiled in Table 4-8 shows that:
* No ponding nor dynamic flow will occur in the 1:2-year or 1:5 year events within

the site; and,

e Maximum ponding depth of 210 mm during the 1:100-year event;
» In the climate change event, the peak ponding depth is below 350mm

4.7.2 Major System Flow

The major system overland flow route simulation results for the 3-hour Chicago
storm are summarized in Table 4-11 showing the values for Velocity x Depth
design criteria where overland flow is present. A full list of all locations is included
in Appendix E.

Table 4-9: Major System Overland Flow Routes Analysis — Velocity x Depth (3hr Chicago)

Street Segment u/SID D/S ID Velocity x Depth (m?/s)
ID 1:2 year | 1:5year 1:100 Climate
year Change

HP_ST6_J17- HP_ST6_J17 LP_ST6 _J12 0 0 0 0.01
LP_ST6_J12
HP_ST6_J17- HP_ST6_J17 LP_ST6_J13 0 0 0 0.04
LP_ST6_J13
HP_ST6_J18- HP_ST6_J18 LP_ST6_J12 0 0 0.01 0.03
LP_ST6_J12
HP_ST6_J19- HP_ST6_J19 HP_ST6_J18 0 0 0 0.02
HP_ST6_J18
HP_ST6_J19- HP_ST6_J19 LP_ST6_J11_W 0 0 0 0.05
LP_ST6_J11
HP_ST6_J19- HP_ST6_J19 LP_ST6_J11_E 0 0 0 0.05
LP_ST6 _J11_E
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Street Segment uU/sS ID D/S ID Velocity x Depth (m?/s)
ID 1:2 year 1:5 year 1:100 Climate
year Change

HP_ST6_J19- HP_ST6_J19 LP_ST6_J2 W 0 0 0 0.04
LP_ST6_J2
HP_ST6_J19- HP_ST6_J19 LP_ST6 J2 E 0 0 0 0.04
LP_ST6 J2_E
HP_ST6_J1- J35 LP_ST6_J24 0 0 0 0.01
LP ST6 J24 2
HP_ST6_J20- HP_ST6_J20 HP_ST6_J21 0 0 0 0.02
HP_ST6_J21
HP_ST6_J20- HP_ST6_J20 J29 E 0 0 0 0.05
J29 E
HP_ST6_J20- HP_ST6_J20 LP_ST6_J1 W 0 0 0 0.05
LP_ST6_J1
HP_ST6_J20- HP_ST6_J20 LP_ST6 J1_E 0 0 0 0.05
LP_ST6 J1_E
HP_ST6_J20- HP_ST6_J20 J29 W 0 0 0 0.06
LP_ST6_J2_1
HP_ST6_J20- J29 W LP_ST6_J2 W 0 0 0 0.05
LP _ST6 J2 2
HP_ST6_J21- HP_ST6_J21 LP_ST6_J10 0 0 0 0.03
LP_ST6_J10
HP_ST6_J22- HP_ST6_J22 LP_ST6_J10 0 0 0.02 0.02
LP_ST6_J10
HP_ST6_J22- HP_ST6_J22 LP_ST6_J9 0 0 0.01 0.04
LP_ST6_J9
HP_ST6_J26- HP_ST6_J26 LP_ST6_J5 0 0 0 0.03
LP_ST6_J5
HP_ST6_J27- HP_ST6_J27 W J28 W 0 0 0 0.05
LP_ST6_J1_1
HP_ST6_J27- J28 W LP_ST6 J1_W 0 0 0 0.03
LP_ST6 J1 2
HP_ST6_J27- HP_ST6 J27 W | LP_ST6_J26 W 0 0 0 0.03
LP_ST6_J2
HP_ST6_J2- HP_ST6_J2 LP_ST6_J23 0 0 0.03 0.04
LP_ST6_J23
HP_ST6_J2- HP_ST6_J2 LP_ST6_J24 0 0 0.02 0.02
LP_ST6_J24
HP_ST6_J8- HP_ST6_J8 LP_ST6_J19 0 0 0 0.01
LP_ST6_J19
J12_S- J12_S LP_ST6 J25 S 0 0 0.01 0.01
LP_ST6_J25 S
J29 E- J29 E LP_ST6 J2 E 0 0 0 0.05
LP_ST6 J2_E
J32_W- J32. W LP_ST6_J21 W 0 0 0.02 0.02
LP_ST6_J21 W
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Street Segment uU/sS ID D/S ID Velocity x Depth (m?/s)

ID 1:2 year 1:5 year 1:100 Climate
year Change

J6-LP_ST6_J16 J6 LP_ST6_J16 0 0 0.01 0.02

J7_LP_ST6_J16 J7 LP_ST6_J16 0 0 0.02 0.02

Cascading flow only occurs through the street network in the events greater than
the 1:5 year. In rainfall events where cascading flow does occur the velocity x depth
of each of these major overland flow routes are under the allowable maximum of
0.6 m?/s and meeting design criteria for the events up to the 1:100 year design
storm event.

4.7.3 Storm Sewer HGL Analysis

The storm sewer HGL under the ultimate servicing scenario is shown at each of
the manhole nodes in Table 4-10. Where there is no Underside of Footing (USF)
associated with the manhole a dash is shown in the table.

Table 4-10: HGL Analysis (12-hour SCS Storm)

USF 1:100 year 1:100 year Climate Climate
MH ID Elevation | Event Max HGL | Freeboard | Change Max Change
(m) (m) (m)- HGL (m) Freeboard (m)-

EXMH201 - 94.83 - 94.95 -
EXMH203 - 94.91 - 95.02 -
CBMH114 - 95.35 - 95.49 -
CBMH115 - 95.31 - 95.45 -
CBMH116 - 95.26 - 95.4 -

221 96.04 95.19 0.85 95.31 0.73
219 - 95.14 - 95.25 -

224A 96.04 95.11 0.93 95.22 0.82
CBMH2 - 95.57 - 95.57 -
224 - 95.03 - 95.12 -
211 - 95.92 - 96.08 -
210 - 95.9 - 96.06 -
216 - 95.89 - 96.05 -
217 - 95.85 - 96.01 -
218 - 95.77 - 95.93 -
213A - 95.89 - 96.06 -
214A - 95.86 - 96.02 -

212 95.28 94.85 0.43 94.97 0.31

213 95.36 94.85 0.51 94.97 0.39

214 95.47 94.85 0.62 94.97 0.5
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USF 1:100 year 1:100 year Climate Climate
MH ID Elevation | Event Max HGL Freeboard Change Max Change
(m) (m) (m)- HGL (m) Freeboard (m)-

218A 95.52 94.86 0.66 94.98 0.54

215 95.43 94.85 0.58 94.97 0.46
208 - 94.05 - 94.27 -

207 94.89 94 0.89 94.21 0.68

206 95.09 93.94 1.15 94.13 0.96

205 94.24 93.87 0.37 94.05 0.19

201B 94.24 93.8 0.44 93.96 0.28

201 94.54 93.73 0.81 93.88 0.66
200A - 93.65 - 93.88 -
200 - 93.65 - 93.88 -
CB102 - 94.77 - 94.85 -

CBMH103 94.72 94.51 0.21 94.53 0.19
204A - 94.06 - 94.29 -
204 - 94.04 - 94.26 -
203 - 95.31 - 954 -
202 - 95.31 - 95.4 -
201A - 95.3 - 95.39 -
CBMH107 - 95.34 - 95.43 -
202A - 95.32 - 95.41 -
CB108 - 93.68 - 93.88 -
CB109 - 93.67 - 93.88 -
105A - 93.65 - 93.88 -
CBMH104 - 93.65 - 93.88 -

4.7.4

The simulation results compiled in Table 4-10 shows that:

* All nodes achieve HGLs with 300 mm freeboard to the underside of footing in
the 1:100-year event with the smallest freeboard being 300 mm; and,

* All nodes maintain a clearance to the underside of footing in the climate
change stress test event.

Storm Sewer HGL Analysis for Existing Arcadia Stages

The storm sewer HGL under the ultimate servicing scenario is shown at each of
the existing Arcadia Stages 1 and 2 manhole nodes in Table 4-11. Where there is
no Underside of Footing (USF) associated with the manhole, a dash is shown in
the table.

J.L. Richards & Associates Limited
JLR No.: 26299-006.01 -31-

K1S 1N4
Revision: 3




Site Servicing Report
Arcadia Stage 6

Table 4-11: Storm HGL Analysis Arcadia Stage 1 and 2 (12-hour SCS)

sl USF(m) | Byildout ﬁtg:_dfnﬁ'; Stage 6 Ultimate | ' reeboard
HGL (m) HGL (m)™
MH200 95.15 94.75 94.36 - 0.79
MH201 95.31 94.96 94.57 - 0.74
MH202 95.37 95.07 94.71 - 0.66
MH203 95.43 95.13 94.79 - 0.64
MH204 95.69 95.20 94.92 - 0.77
MH205 97.59 95.87 95.92 0.05 1.67
MH206 97.59 96.01 96.05 0.04 1.54
MH207 97.74 96.50 96.54 0.04 1.20
MH208 97.64 97.13 97.17 0.04 0.47
MH209 96.71 95.74 95.66 - 1.05
MH210 95.94 95.27 95.07 - 0.87
MH211 95.64 95.31 95.16 - 0.48
MH212 96.14 95.54 95.50 - 0.64
MH213 95.89 95.31 95.20 - 0.69
MH214 95.89 95.27 95.15 - 0.74
MH215 95.49 95.15 94.86 - 0.63
MH216 95.39 95.09 94.67 - 0.72
MH217 95.64 95.21 94.74 - 0.90
MH501 97.82 95.72 95.54 - 2.28
MH502 96.32 95.37 94.99 - 1.33
MH503 95.57 94.87 94.23 - 1.34
MH504 95.23 94.53 93.96 - 1.27
MH505 95.16 94.48 93.92 - 1.24
MH506 95.12 94.42 93.87 - 1.25
MH513 97.25 96.48 96.11 - 1.14
MH514 96.87 96.01 95.67 - 1.20
MH515 96.59 96.14 95.74 - 0.85
MH516 96.59 95.63 95.27 - 1.32
MH517 96.52 95.51 95.11 - 1.41
J.L. Richards & Associates Limited K1S 1N4
JLR No.: 26299-006.01 -32- Revision: 3



Site Servicing Report
Arcadia Stage 6

il USF (M) | Byildout ﬁ‘g:_dz’n‘:; Stage 6 Ultimate | ' reeboard
HGL (m) HGL (m)™
MH518 96.17 95.26 94.83 - 1.34
MH519 95.32 94.85 94.33 - 0.99
MH520 95.27 94.81 94.26 - 1.01
MH521 95.14 94.81 94.05 - 1.09
MH522 95.14 94.73 94.03 - 1.1
MH523 95.31 94.72 94.03 - 1.28
MH524 95.16 94.63 93.98 - 1.18
MH525 97.77 95.25 95.25 - 2.52
MH526 96.42 95.25 95.16 - 1.26
MH527 95.77 95.05 94.70 - 1.07
MH528 95.47 94.88 94.57 - 0.90
MH529 95.46 94.81 94.51 - 0.95
MH530 95.23 94.68 94.40 - 0.83
MH531 95.11 94.54 94.28 - 0.83
MH533 97.68 95.58 95.58 - 2.10
MH534 96.42 95.78 95.38 - 1.04
MH535 96.04 95.31 94.71 - 1.33
MH536 95.59 95.05 94.56 - 1.03
MH537 96.07 95.16 94.81 - 1.26
MH538 95.31 94.81 94.39 - 0.92
MH539 95.11 94.59 94.23 - 0.88
MH540 95.11 94.46 94.13 - 0.98
(1) If the HGL in ultimate buildout condition is greater than the HGL of the Stage 1 Interim
buildout, then the difference in HGL levels is provided.

The simulation results compiled in Table 4-12 shows that:

 The HGL levels for the ultimate buildout condition are lower than the HGL
levels in Arcadia Stages 1 and 2 interim buildout conditions, except in Stage 1
at MH205, MH206, MH207, and MH208.

* A minimum freeboard of 0.3m is provided at all manhole nodes in the existing
Arcadia Stages.
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The storm sewer HGL under the ultimate servicing scenario is shown at each of
the existing Arcadia Stages 3 manhole nodes in Table 4-12. Where there is no
Underside of Footing (USF) associated with the manhole, a dash is shown in the
table.

Table 4-12: Storm HGL Analysis Arcadia Stage 3 (12-hour SCS)

St?gfe :i:]r g Ultimate | Difference between
MH ID USF (m) Buildout HGL Buildout Stage 3 & Stage 6 Freeboard
T HGL (m) | Ultimate HGL (m)"
MH100 - 93.65 93.65 - -
Table 4-12 shows that there is no impact on Donham Lane HGLs from the Stage
6 development.
4.7.5 System Release Rates and Downstream HGLs
The allowable release rates for the system to Donum Lane and Country Glen Road
were identified in Section 4.3. The results of the modelling for the 1:100-year event
for the three storm distributions are shown in Table 4-13
Table 4-13: System Release Rates Comparison
Event Stage 6 to Allowable to Stage 6 to | Allowable Release
Donum Lane| Donum Lane | Country Glen| Rate to Country
(m?3/s) (m?3/s) Road (m?¥s) | Glen Road (m?3/s)
3-hour Chicago 0.563 0.567 0.640 0.640
12-hour SCS 0.500 0.567 0.616 0.640
24-hour SCS 0.497 0.567 0.603 0.640

Table 4-13 shows that the system meets the allowable release rate in each of the
storm distributions for events up to the 1:100-year event. Since the allowable
release rates are achieved the operations of the Paine Pond and Campeau Drive
SWMF will be maintained as per the Design Briefs for the facilities and there will
be no impact on the downstream Carp River.

4.8 Summary and Conclusions

The stormwater servicing and management concept is proposed to provide stormwater servicing
for Arcadia Stage 6, as shown on the Servicing Plan (Drawing S1 and S2).
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5.0

Erosion and Sedimentation Control

Erosion and sediment control measures, as outlined in the Ontario Ministry of Natural
Resources (MNR) Guidelines on Erosion and Sediment Control for Urban Construction Sites, will
be implemented to trap sediment on site. The following erosion and sediment control measures
can be implemented during construction as shown on the Erosion and Sediment Control Plan
(Drawing ESC):

Supply and installation of a silt fence barrier, as per OPSD 219.110.

Supply and installation of siltsack or sentinel CB inserts between the frame and cover of

catch basins and maintenance holes adjacent to the project area during construction, to

prevent sediment from entering the sewer system.

Stockpiling of material during construction is to be located along flat areas away from

drainage paths. For material placed on sloped areas, stockpiles are to be enclosed with

a silt fence to protect watercourses.

All catch basins are to be equipped with sumps, inspected frequently, and cleaned as

required.

Temporary ICDs are to be placed blocking part of the sewer pipe in the connecting storm

maintenance holes to eliminate construction debris from entering the existing storm sewer

system. The ICDs are to be removed after the proposed storm sewers have been fully

cleaned.

A mud mat is to be built at each of the site entranceways to prevent the transport of

sediment onto paved surfaces. The mud mat shall be:

o Minimum of 20 m in length for the full width of the entrance way (10 m wide minimum).

o Minimum of 400 mm thick underlain with a geotextile (or graded aggregate filter); and

o Constructed with 50 mm diameter clear stone for the first 10 m (extending from the
paved street) and the remainder of the length with 150 mm diameter clear stone.

The proposed removal and reinstatement measures as well as the erosion control measures shall
conform to the following documents:

“Guidelines on Erosion and Sediment Control for Urban Construction Sites” published by
Ontario Ministries of Natural Resources, Environment, Municipal Affairs, and Transportation
& Communication, Association of Construction Authorities of Ontario and Urban
Development Institute, Ontario, May 1987.

“MTO Drainage Manual”, Chapter F: “Erosion of Materials and Sediment Control”, Ministry
of Transportation & Communications, 1985.

“Erosion and Sediment Control” Train