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LEGAL NOTIFICATION
This report was prepared by Robinson Land Development for the account of Wateridge Lifestyles Ltd.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on
it, are the responsibility of such third parties. Robinson Land Development accepts no responsibility
for damages, if any, suffered by any third party as a result of decisions made or actions based on this

project
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1.0

2.0

INTRODUCTION

Robinson Land Development have been retained by Wateridge Lifestyles Ltd. to prepare
detailed servicing and stormwater management designs in support of the proposed
development located at 200 Codd’s Road in the City of Ottawa. The subject site is located
within Block 21 of Phase 7 of Wateridge Village at Rockcliffe. The site is bound by Codd’s
Road to the west and north, Bareille-Snow Street to the east, and Tawadina Road to the south
(refer to Figure 1.0 — Key Plan following page 1).

This report will detail the proposed means of servicing the site and will provide details on how
the stormwater management requirements will be achieved in accordance with overarching
reports and current City of Ottawa guidelines.

GUIDELINES, STUDIES AND REPORTS

The servicing and stormwater management designs for the subject site have been prepared
in keeping with the following documents:

o Sewer Design Guidelines, City of Ottawa, December 2025 (herein referred to as OSDG).

e Water Distribution Design Guidelines, City of Ottawa, December 2025 (herein referred
to as OWDG).

¢ Design Guidelines for Sewage Works, Ministry of the Environment, 2008 (herein referred
to as MECP Design Guidelines).

e Design Guidelines for Drinking-Water Systems, Ministry of the Environment, 2008
(herein referred to as MECP Water Design Guidelines).

o Stormwater Planning and Design Manual, Ministry of the Environment, March 2003
(herein referred to as MECP SWM Design Guidelines).

e Water Supply for Public Fire Protection, Fire Underwriters Survey, 2020 (herein referred
to as FUS Guidelines).

¢ Ontario Building Code Compendium, Ministry of Municipal Affairs and Housing Building
Development Branch, June 27, 2025 (herein referred to as OBC).

e Former CFB Rockcliffe, Master Servicing Study, IBI Group, August 2015 (herein
referred to as the MSS).

¢ Stormwater Management Existing Conditions & LID Pilot Project Scoping, Final
Report, Aquafor Beech, August 2015 (herein referred to as the LID Pilot Project Report).

e Wateridge Village Phases 6 & 7, Developer Checklist, Aquafor Beech Limited,
November 2024 (herein referred to as the Developer Checklist).

o Design Brief, Wateridge Village at Rockcliffe Phases 6 and 7, Arcadis, August 2025
(herein referred to as the Arcadis Design Brief).

Project No. 25117 Page 1 February 2026
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3.0

4.0

A pre-consultation meeting was held with the City of Ottawa on November 12, 2025 to discuss
requirements for the proposed development. The pre-consultation meeting feedback has been
provided under Appendix A for reference.

EXISTING CONDITIONS

The subject site is contained within a 1.41-hectare block which forms part of Phase 7 of
Wateridge Village at Rockcliffe. The subject site (i.e. Block 21) is designated to have a mid-
rise mixed-use land use as identified on Figure 1.7 — Phasing Plan from the Arcadis Design
Brief (provided under Appendix A). The lands to west, east, and north of the site are currently
undeveloped, however, underground construction for Phases 6 and 7 of the subdivision is
anticipated to start in early 2026. The municipal right-of-way to the south (i.e. Tawadina Road)
has been constructed to wear course asphalt and concrete curb and sidewalk have been
installed on the north side, abutting the subject site. Refer to Figure 2.0 below for an aerial
view of the site under its current development state.

Figure 2.0: Existing Conditions

The topography of the property is generally flat and slopes towards the north. Refer to the
topographic plan prepared by Monument-Urso Surveying Ltd. under Appendix A for more
details. Existing municipal infrastructure is available within the adjacent right-of-ways as
detailed in the sections below.

DEVELOPMENT PROPOSAL
The Owner is proposing to develop the subject site to accommodate three new multi-storey
buildings which will be constructed in three phases. The key features of each phase have been

summarized below:

Phase 1

Project No. 25117 Page 2 February 2026
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5.0

Site area of 0.63 hectares
6-Storey retirement home building
Building footprint of 2,912 m?
1 level of underground parking
Access road connection to Bareille-Snow Street
Drop-off zone connection to Tawadina Street
Landscaped amenity area
188 dwelling units
o (98) assisted care units
o (30) bachelor units
o (47) 1-bedroom units
o (13) 2-bedroom units

Phase 2

Site area of 0.47 hectares

9-Storey apartment building

Building footprint of 2,060 m?

1 level of underground parking (extension of Phase 1 parking garage)
Enclosed link to the Phase 1 building

Extension of internal access road

Landscaped amenity areas

170 dwelling units

Phase 3

Site area of 0.31 hectares

9-Storey apartment building

Building footprint of 1,012 m?

1 level of underground parking (extension of Phase 2 parking garage)
Landscaped amenity areas

100 dwelling units

The full buildout of the subject site will provide a total of 458 residential units. Refer to the Site
Plan, prepared by T Bonhomme Architect, under Appendix B for more details. The site will be
serviced with new water, sanitary and storm infrastructure via connections to the existing
municipal systems as detailed in the sections below.

WATER SERVICING
5.1 Existing System

Phases 6 and 7 of Wateridge Village at Rockcliffe will be serviced with potable water via
connections to the existing 406mm diameter watermain located within the Tawadina Road
right-of-way. The distribution system is located within the Montreal Road Pressure Zone (Zone
MONT). The existing and proposed distribution systems are shown on Figure 2.1 from the
Arcadis Design Brief (provided under Appendix C). Municipal watermains will be available in
proximity to the subject site as follows:

e A 406mm diameter PVC watermain within the Tawadina Road right-of-way (previously
constructed as part of Phase 2B).

Project No. 25117 Page 3 February 2026
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¢ A 203mm diameter PVC watermain within the Codd’s Road right-of-way (to be constructed
as part of Phase 6-7).

e A 203mm diameter PVC watermain within the Bareille-Snow Street right-of-way (to be
constructed as part of Phase 6-7).

Service stub locations for Phase 1 have been coordinated with the design for Phases 6 and 7
of Wateridge Village. Refer to the General Plan of Services, prepared by Arcadis for Phases
6-7, under Appendix A for more details.

5.2 Design Criteria
The design of the watermain distribution system for Phases 6 and 7 of Wateridge Village at

Rockcliffe is detailed in the overarching Arcadis Design Brief. The following design criteria
were established for the subject site in keeping with the current OWDG:

Residential

e Basic Day (BSDY) Demand 280 L/person/day
e Maximum Day (MXDY) Demand AVGDY x 2.5

e Peak Hour (PKHR) Demand MXDY x 2.2

e Apartment (average) 1.8 persons/unit

Commercial Retail

e Basic Day (BSDY) Demand 2,500 L/1000 m?/day
e Maximum Day (MXDY) Demand AVGDY x 2.5

e Peak Hour (PKHR) Demand MXDY x 1.8

e Operating Pressure Range 50 to 80 psi

e Fire Flow Demand 9,000 L/min

Since the Phase 1 building will be classified as a retirement home (i.e. institutional use), water
demands for the units which are provided with assisted care have been calculated using the
following design criteria:

¢ Basic Day (BSDY) Demand 450 L/bed/day (OSDG; Appendix 4-A)
e Maximum Day (MXDY) Demand AVGDY x 1.5 (OWDG; Table 4.2)
e Peak Hour (PKHR) Demand MXDY x 1.8 (ISD-2010-2)

53 Water Demands

The Arcadis Design Brief provided domestic water demand calculations based on assumed
development parameters for the site (i.e. Block 21). The Arcadis Design Brief allocated
demands for a total population of 724 people and 2,292 m? of commercial retail space. The
domestic water demands have been recalculated based on the current development proposal
and are summarized in the table below.

Project No. 25117 Page 4 February 2026
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Table 5.1: Domestic Water Demands
Development Basic Day Maximum Day Peak Hour
Stage Demand (L/'s) Demand (L/'s) Demand (L/s)
Phase 1 0.95 1.86 3.79
Phase 2 1.06 2.64 5.75
Phase 3 0.58 1.46 3.21
Total Design 2.59 5.96 12.75
Arcadis Design’ 242 6.03 13.20

Notes:
1. As per Design Brief prepared for Phases 6 and 7 of Wateridge Village at Rockcliffe.

As shown in the table above, the basic day demand has increased by 7.0% while the maximum
day and peak hour demands have marginally decreased from the values allocated in the
Arcadis Design Brief. The hydraulic model outputs from the Arcadis Design Brief indicate that
the pressures within the distribution system range from 69.6 psi to 84.98 psi (480.15 kPa to
585.92 kPa) under the basic day scenario. The 7.0% increase in basic day demand is not
anticipated to lower the system pressures below the acceptable range. Refer to the Arcadis
water demand calculations and the current water demand calculations provided under
Appendix C for more details.

54 Proposed System

The development of the subject site will be phased with the intention that each phase will
undergo a future severance. Since each building will ultimately have independent ownership,
each building will be provided with independent water service connections to the municipal
distribution system. In accordance with the current OWDG, individual residential facilities with
basic day demands greater than 50 m3/day shall be connected with a minimum of two water
services, separated by an isolation valve, to avoid the creation of a vulnerable service area
(VSA). Since the basic day demands will exceed 50 m3/day, twin water service connections
(separated by an isolation valve) will be provided for each building.

The Phase 1 and Phase 3 buildings will receive water supply via individual 152mm diameter
water service connections to the existing 203mm diameter watermain on Bareille-Snow Street.
The Phase 2 building will receive water supply via individual 152mm diameter water service
connections to the existing 203mm diameter watermain on Codd’s Road. As noted under
Section 5.1, service stub locations for Phase 1 have been coordinated with the design for
Phases 6 and 7 of Wateridge Village. The proposed watermain network is shown on the
Servicing Plan (DWG. 25117-S1) provided under Appendix B.

5.5 System Pressures

A boundary condition request has been made to the City of Ottawa for the proposed water
service connections to the municipal distribution system. At the time of writing this report,
boundary conditions have still not been provided. It is likely that boundary conditions will not
be available until such a time that the watermain distribution system within the adjacent right-
of-ways are constructed and deemed in service. In lieu of boundary conditions, the hydraulic
water model outputs from the Arcadis Design Brief have been used to assess the system
pressures at the proposed building locations. The proposed water service connections for the
Phase 1 and Phase 3 building will be assessed by the junction node on Bareille-Snow Street
(i.e. J16) and the water service connections for the Phase 2 building will be assessed by the
junction node on Codd’s Road (i.e. J10). Refer to the Hydraulic Water Model Figure prepared

Project No. 25117 Page 5 February 2026
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by Arcadis under Appendix C. The Arcadis Design Brief provided hydraulic model outputs for

the minimum and maximum HGL scenarios. The results of those scenarios are summarized
in the table below:

Table 5.2: Hydraulic Water Model Outputs

Model Min. HGL Max. HGL
. Street . .
Junction (psi) (psi)
J10 Codd’s Rd. 75.74 76.46
J16 Bareille-Snow St. 75.74 76.44
Notes:

1. Outputs as per Arcadis Design Brief.
2. J10 represents anticipated pressures for the Phase 2 building.
3. J16 represents anticipated pressures for the Phase 1 and Phase 3 buildings.

As shown in the table above, the minimum pressures modelled at the service connections
exceed the desired minimum operating pressure of 50 psi and therefore are in accordance
with the current OWDG. The maximum pressures modelled at the service connections are
below the desired maximum operating pressure of 80 psi and therefore pressure reducing
valves (PRVs) will not be required. Refer to the hydraulic model outputs from the Arcadis
Design Brief under Appendix C for more details.

5.6 Fire Flows

The hydraulic water model developed (by Arcadis) for Phases 6 and 7 of Wateridge Village at
Rockcliffe assigned a fire flow demand of 15,000 L/min (250 L/s). The results of the hydraulic
simulation verified that all nodes in the system exceed the minimum residual pressure of 20
psi (150 kPa) under the under the max. day plus fire flow scenario.

In accordance with the current OWDG, the total required fire flow shall first be calculated based
on OBC Appendix A-3.2.5.7. The water supply coefficient (K) is derived from OBC Table 1
based on the type of construction and group classification for the building (as confirmed by the
Architect).

The total of spatial coefficient (Stot) is interpolated from OBC Figure 1 based on exposure
distances measured from the proposed building. Where a building has exposures on more
than one side, the percentage increase in the fire protection water supply should be totaled to
reflect all exposure protection requirements. Note that the total of spatial coefficient need not
exceed a value of 2.0.

The required minimum water supply flow rate can then be derived from OBC Table 2 based

on the calculated minimum supply of water (Q). The fire flow calculations for each building
have been summarized in the table below:

Project No. 25117 Page 6 February 2026
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Table 5.3: OBC Fire Flow Calculations
Parameter Ph_asse 1 Ph_asse 2 Ph_asg 3
Building Building Building

Water Supply Coefficient (K)™ 10 10 10
Building Volume (V)2 54,673 m® 42,773 m® 26,026 m®
Total of Spatial Coefficient (Stor)™ 1.5 2.0 1.5
Type of Construction™ Non-combustible
Group Classification™ B3 C C
Minimum Supply of Water (Q)6 820,091 L 855,466 L 390,383 L
Required Water Supply Flow Rate™ 9,000 L/min 9,000 L/min 9,000 L/min

Notes:
Derived from OBC Table 1.

Interpolated from OBC Figure 1

Q=KxVx Sror
Derived from OBC Table 2.

Nookrwh =

Calculated based on floor areas and heights provided by Architect.

Constructed type confirmed by Architect.
Group classification confirmed by Architect.

In accordance with the current OWDG, where a pressurized hydrant is available and the
required minimum water supply flow rate is 9,000 L/min (or greater), the required fire flow shall
also be calculated using FUS guidelines. As shown in the table above, the required water
supply flow rates for the buildings are not less than 9,000 L/min and therefore additional
calculations using FUS guidelines are warranted.

The total required fire flows have been calculated in accordance with the FUS guidelines using

the following input parameters:

Type of Construction
Effective Floor Area
Occupancy Class
Sprinkler Protection

e Exposure Distances

Non-combustible

Single largest floor area + 25% of two adjoining floors
Limited Combustible

Automatic sprinkler protection

Full supervision of sprinkler system

Water supply is standard for system and hose lines
Separations as per Site Plan

Using the parameters above, the total required fire flows have been calculated and

summarized in the table below:

Table 5.4: FUS Fire Flow Calculations
Total Required
Structure Fire Flow
(L/min)
Phase 1 Building 5,000
Phase 2 Building 4,000
Phase 3 Building 3,000

Project No. 25117
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6.0

As shown in the table above, the Phase 1 building will generate the highest required fire flow
and therefore will govern the site design. Since the total required fire flow is below the 15,000
L/min fire demand assumed in the Arcadis hydraulic water model, the watermain distribution
system will be able to provide adequate fire flow to meet the site demand. Refer to the
supporting fire flow calculations provided under Appendix C for more details.

5.7 Hydrant Coverage

In accordance with current OWDG, the aggregate fire flow capacity of all contributing fire
hydrants within 150 m of a building shall not be less than the required fire flow. The contribution
to the required fire flow is dependent on the distance from the hydrant to building being
considered. A flow of 5,700 L/min should be assigned to all hydrants with a distance of less
than or equal to 75 m from the building being considered and 3,800 L/min to all hydrants with
a distance between 75 m and 150 m from the building being considered (as per Table 1 from
Appendix | for AA rated hydrants). Coverage for the on-site buildings will be provided by the
municipal hydrants located within the adjacent right-of-ways. Since the buildings will be
sprinklered, a hydrant must also be located within 45 m of the building’s siamese connection
in accordance with the Ontario Building Code (OBC). Two hydrants located within 75 m of the
subject building will provide a contributing fire flow of 11,400 L/min (5,700 L/min + 5,700 L/min)
which well exceeds the total required fire flows calculated above. Refer to Figure 3.0: Hydrant
Coverage Plan provided under Appendix C.

SANITARY SERVICING
6.1 Existing System

All wastewater flows from Phases 6 and 7 of Wateridge Village at Rockcliffe will be conveyed
to the existing sanitary sewer system currently stubbed within Bareille-Snow Street (outlet
constructed as part of Phase 2). Wastewater flows will ultimately discharge to the Ottawa
Interceptor Sewer which bisects the CLC property south of the subject site. The existing and
proposed sanitary sewer network is shown on Figure 3.1 from the Arcadis Design Brief
(provided under Appendix D). Municipal sanitary sewers will be available in proximity to the
subject site as follows:

o A 250mm diameter PVC sanitary sewer within the Tawadina Road right-of-way (previously
constructed as part of Phase 2B).

e A 250mm diameter PVC sanitary sewer within the Codd’s Road right-of-way (to be
constructed as part of Phase 6-7).

e A 250mm diameter PVC sanitary sewer within the Bareille-Snow Street right-of-way (to be
constructed as part of Phase 6-7).

Service stub locations for Phase 1 have been coordinated with the design for Phases 6 and 7
of Wateridge Village. Refer to the General Plan of Services, prepared by Arcadis for Phases
6-7, under Appendix A for more details.

6.2 Design Criteria
The design of the sanitary sewer system for Phases 6 and 7 of Wateridge Village at Rockcliffe
is detailed in the overarching Arcadis Design Brief. The following design criteria were

established for the subject site in keeping with the current OSDG:

¢ Average Residential Flow 280 L/person/day (1ISTB-2018-01)
¢ Residential Peaking Factor Modified Harmon Eq. (ISTB-2018-01)
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e Commercial Flow 28,000 L/ha/day (ISTB-2018-01)

e Comm./Instit. Peaking Factor 1.5 (ISTB-2018-01)

¢ Infiltration Allowance 0.33 L/s/ha (ISTB-2018-01)

e Minimum Full Flow Velocity 0.60 m/s (OSDG S6.1.2.2)
e Maximum Full Flow Velocity 3.0 m/s (OSDG S6.1.2.2)
¢ Manning’s ‘n’ Value 0.013 (OSDG S6.1.8.2)
e Average Apartment 1.8 persons/unit (OSDG Table 4.2)

Since the Phase 1 building will be classified as a retirement home (i.e. institutional use),
sanitary flows for the units which are provided with assisted care have been calculated using
the following design criteria:

e Average Institutional Flow 450 L/bed/day (OSDG; Appendix 4-A)
e Peaking Factor 15 (Institutional)

Since the unit types for the Phase 1 building are known, populations have been calculated
using population densities from the OSDG. Population values for the future buildings (i.e.
Phase 2 and 3) are based on the average apartment population density in keeping with the
Arcadis Design Brief.

e Bachelor Apartment 1.4 persons/unit (OSDG Table 4.2)
e 1-Bedroom Apartment 1.4 persons/unit (OSDG Table 4.2)
e 2-Bedroom Apartment 2.1 persons/unit (OSDG Table 4.2)

6.3 Existing System Allocation

The design of the sanitary sewer system for Phases 6 and 7 of Wateridge Village at Rockcliffe
allocated peak sanitary design flows for the subject site (i.e. Block 21). The design assumed
that the subject site would have two sanitary outlets. An outlet to the sanitary sewer system on
Codd’'s Road and a secondary outlet to the sanitary sewer system on Bareille-Snow Street.
The allocated peak sanitary design flows are summarized in the table below.

Table 6.1: Allocated Peak Sanitary Design Flows

Peak Comm Peak Total
*q Res. " Comm. Infilt. .
Outlet Pop. Area *2 Design
Flow (ha) Flow (L/s) Flow (Lis)
(L/s) (L/s)
Codd's™ 345.6 3.85 0.15 0.05 0.23 413
Bareille-Snow™ 378.0 3.72 0.08 0.03 0.23 3.98
Total 723.6 7.57 0.23 0.07 0.47 8.12

Notes:

1. Population based on average apartment density of 1.8 persons/unit.

2. Peak commercial flow calculated using peaking factor of 1.0 as per Arcadis sanitary sewer
design sheet.

3. Corresponds to Area MH1A tributary to pipe run MH1A to MH2A.

4. Corresponds to Area MH5A ftributary to pipe run MH5A to MH20A.

As shown in the table above, the sanitary sewer system design for Phases 6 and 7 allocated
a peak sanitary design flow of 4.13 L/s within the sewer on Codd’s Road and 3.98 L/s within
the sewer on Bareille-Snow Street for a total design flow of 8.12 L/s from the subject site (i.e.
Block 21). Refer to the sanitary sewer design sheet and Sanitary Drainage Area Plan prepared
by Arcadis under Appendix D for more details.
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6.4 Sanitary Design Flows

Using the design criteria established above, peak sanitary design flows for the subject site
have been calculated and summarized in the table below. Since detailed floor plans are not
available for Phases 2 and 3 at this time, the commercial area allocated in the Arcadis Design
Brief has been assigned to the Phase 2 building which fronts onto Codd’s Road. The actual
area of commercial retail space provided will need to be reassessed during the detailed design
of future phases.

Table 6.2: Peak Sanitary Design Flows

Peak Res Peak Peak Inst. Infilt Total

Phase Flow (L/s)- Comm. Flow™ (L/s). Design

Flow (L/s) (L/s) Flow (L/s)
Phase 1 1.56 0.00 0.77 0.21 2.53
Phase 2 3.43 0.11 0.00 0.16 3.70
Phase 3 2.06 0.00 0.00 0.10 2.16
Total 7.05 0.11 0.77 0.47 8.39
Notes:

1. Population based on average apartment density of 1.8 persons/unit.

2. Peak commercial flow calculated using peaking factor of 1.0 as per Arcadis sanitary sewer
design sheet.

3. Corresponds to Area MH1A tributary to pipe run MH1A to MH2A.

4. Corresponds to Area MH5A tributary to pipe run MH5A to MH20A.

As shown in the table above, the full buildout of the subject site will have a peak sanitary design
flow of 8.39 L/s. This value exceeds the peak flow of 8.12 L/s allocated in the Arcadis Design
Brief by 0.27 L/s (3.3%). The municipal sanitary sewer system will have adequate capacity to
convey peak sanitary design flows from Phase 1, Phase 2, and approximately 88% of Phase
3 based on current design assumptions. At the detailed design stage for Phase 3, the
development plans will need to be adjusted to reduce the peak sanitary design flow, or it will
need to be demonstrated that the municipal system has adequate capacity to convey
additional flows from the subject site.

6.5 Proposed System

The development of the subject site will be phased with the intention that each phase will
undergo a future severance. Since each building will ultimately have independent ownership,
each building will be provided with independent sanitary service connections to the municipal
system. Wastewater flows from the Phase 1 building will be conveyed by a 250mm diameter
sanitary service to the 250mm diameter sanitary sewer on Bareille-Snow Street (between
MH20A and MH304A). Wastewater flows from the Phase 2 building will be conveyed by a
250mm diameter sanitary service to the 250mm diameter sanitary sewer on Codd’s Road
(between MH1A and MH2A). Wastewater flows from the Phase 3 building will be conveyed by
a 250mm diameter sanitary service to the 250mm diameter sanitary sewer on Bareille-Snow
Street (between MH5A and MH20A). As noted under Section 6.1, service stub locations for
Phase 1 have been coordinated with the design for Phases 6 and 7 of Wateridge Village. The
proposed sanitary network is shown on the Servicing Plan (DWG. 25117-S1) provided under
Appendix B.

Although the peak sanitary design flows could be adequately conveyed with a smaller service

size, 250mm diameter pipes have been specified to align with the mechanical design which
requires a larger pipe diameter. The proposed sanitary sewers have been designed with
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7.0

adequate capacity to convey the peak sanitary design flows and to meet self-cleansing
velocities under full flow and partial flow conditions. In accordance with the City of Ottawa
Sewer-Use By-Law, monitoring maintenance holes will be provided inside the property line for
each service connection to the municipal system. Refer to the sanitary sewer design sheet
provided under Appendix D for more details.

STORM SERVICING
71 Existing System

The minor storm sewer system for Phases 6 and 7 of Wateridge Village at Rockcliffe will
discharge to the existing 1650mm diameter storm sewer within Kishkabika Park (outlet
constructed as part of Phase 1A). Stormwater will ultimately discharge to the Eastern SWM
Facility located northwest of the subject site. The existing and proposed storm sewer network
is shown on Figure 4.1 from the Arcadis Design Brief (provided under Appendix E). Municipal
storm sewers will be available in proximity to the subject site as follows:

e 750mm diameter concrete storm sewers within the Tawadina Road right-of-way (previously
constructed as part of Phase 2B).

e 450mm-1200mm diameter concrete storm sewer within the Codd’s Road right-of-way (to
be constructed as part of Phase 6-7).

e 525mm-600mm diameter concrete storm sewers within the Bareille-Snow Street right-of-
way (to be constructed as part of Phase 6-7).

Service stub locations for Phase 1 have been coordinated with the design for Phases 6 and 7
of Wateridge Village. Refer to the General Plan of Services, prepared by Arcadis for Phases
6-7, under Appendix A for more details.

7.2 Design Criteria
The design of the minor storm sewer system for Phases 6 and 7 of Wateridge Village at

Rockcliffe is detailed in the overarching Arcadis Design Brief. The following design criteria
were established for the subject site in keeping with the current OSDG:

e Peak Flow (Q) 2.78CiA (Rational Method)

¢ Rainfall Intensity (i) City of Ottawa IDF Curve Equations

¢ Runoff Coefficient (C) 0.80 (Allocated for Blocks)
e Inlet Time 10 minutes (OSDG S5.1.4)

e Minimum Full Flow Velocity 0.80 m/s (OSDG S6.1.2.1)

¢ Maximum Full Flow Velocity 3.0 m/s (OSDG S6.1.2.1)

e Manning’s ‘n’ Value 0.013 (OSDG S6.1.8.1)

e Design Level of Service 2-Year Event (PIEDTB-2016-01)

The Arcadis Design Brief assumed a runoff coefficient of 0.80 for all development blocks within
Phase 6 and 7. The runoff coefficients for the site design will be calculated based on the actual
surface covers proposed on the Site Plan. In accordance with the OSDG, runoff coefficients
will be increased by 25% (up to a maximum of 1.0) during the 100-year event. The runoff
coefficients for the site design are as follows:

e Pervious Areas 0.20 (100-Year = 0.25)
e Impervious Areas 0.90 (100-Year =1.00)
e Gravel Areas 0.80 (100-Year = 1.00)
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7.3 Existing System Allocation

The design of the minor storm sewer system for Phases 6 and 7 of Wateridge Village at
Rockcliffe allocated peak design flows for the subject site (i.e. Block 21). The design assumed
that the subject site would have two storm sewer outlets. An outlet to the storm sewer system
on Codd’s Road and a secondary outlet to the storm sewer system on Bareille-Snow Street.
The allocated unrestricted 2-year peak design flows are summarized in the table below.

Table 7.1: Allocated Unrestricted 2-Year Peak Flows

R s
Codd’s Road™ 0.80 0.70 0.56 119.57
Bareille-Snow Street™ 0.80 0.71 0.57 121.28
Total 1.41 240.85

Notes:

1. Values as per Arcadis Design Brief.

2. Corresponds to Area S1A tributary to pipe run MH1 to MH2.
3. Corresponds to Area S21 tributary to pipe run MH21 to MH20.

As shown in the table above, the minor storm sewer system design for Phases 6 and 7
allocated a 2-year peak design flow of 119.57 L/s within the sewer on Codd’s Road and 121.28
L/s within the sewer on Bareille-Snow Street for a total minor system design flow of 240.85 L/s
from the subject site (i.e. Block 21). Refer to the storm sewer design sheet and Storm Drainage
Area Plan prepared by Arcadis under Appendix E for more details.

7.4 Minor System Peak Flows

In keeping with the Arcadis Design Brief, the subject site will have two outlets for minor system
flows. Approximately 0.62 hectares of the site area will be captured and discharged to the
existing storm maintenance hole (MH20) on Bareille-Snow Street and approximately 0.37
hectares will be captured and discharged downstream of the existing storm maintenance hole
(MH1) on Codd’s Road. The unrestricted 2-year peak flows have been summarized in the table
below.

Table 7.2: Unrestricted 2-Year Peak Flows

Outlet AC™ Z;Tgfv’('zf:)k
Codd’s Road™ 0.34 71.58
Bareille-Snow Street™ 0.49 102.25
Total 173.83

Notes:

1. Tributary to pipe run MH1 to MH2.

2. Tributary to pipe run MH20 to MH5.

3. Runoff coefficient calculations provided under Appendix E.

As shown in the table above, the unrestricted 2-year peak flows tributary to the municipal storm
sewer systems are less than the values allocated for in the Arcadis Design Brief and therefore
the downstream systems should have adequate capacity to convey minor system flows from
the subject site.
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7.5 Storm Sewer Design

Stormwater runoff from the internal access road and parking lot areas will be captured by
surface inlets and conveyed to the proposed storm sewer systems. Runoff captured by the
catch basin located within the Phase 1 parking area (denoted as CB 1) will be conveyed by
the proposed storm sewer system to the outlet on Bareille-Snow Street. The catch basins
located within the future parking lot extension and amenity area (denoted as CB 2, CB 3, and
CB 4) will be located atop the proposed Phase 2 parking garage structure. Runoff captured by
these inlets will be conveyed by the building’s internal plumbing system (to be designed by the
Mechanical Engineer) to the storm sewer outlet on Codd’s Road.

Stormwater runoff from the proposed underground parking garage ramp will be captured by a
trench drain and conveyed by the building’s internal plumbing system (to be designed by the
Mechanical Engineer) to the storm sewer outlet on Bareille-Snow Street.

The proposed storm sewers have been designed with adequate capacity to convey the
unrestricted 2-year peak flow from the subject site. The storm sewers have also been designed
to convey the restricted 100-year peak flow without surcharging of the system. The storm
sewers have been designed to meet the allowable full flow velocities for self-cleansing in
accordance with the current OSDG. Refer to the Storm Drainage Area Plan (DWG. 25117-
STM1) and the storm sewer design sheet provided under Appendix E for more details.

7.6 Foundation Drainage System

In accordance with the Geotechnical Investigation, perimeter and subfloor foundation drainage
systems are recommended for the proposed buildings. The captured groundwater will be
conveyed to building sumps. The sumps will incorporate a duplexed pump arrangement for
100% pumping redundancy and will be equipped with emergency power (to be designed by
others). The foundation drainage systems will outlet to the proposed building storm services.

7.7 Roof Drainage

The proposed buildings will incorporate flat roof designs. Stormwater runoff will be captured
by roof drains and conveyed to the building storm services. Stormwater runoff from the Phase
1 and Phase 3 building roofs will be captured by roof drains and conveyed by the proposed
storm sewer system to the outlet on Bareille-Snow Street. Runoff from the Phase 2 building
roof will be captured by roof drains and conveyed to the storm sewer outlet on Codd’s Road.
The sizing of the building storm services has been coordinated with mechanical design
requirements. In accordance with City of Ottawa standards, the roof drainage system shall not
discharge directly to the foundation drainage system. Refer to Section 8.4 for additional details
on the roof controls.

7.8 Free Flow to Municipal Minor System

Stormwater runoff from the perimeter of the site will be conveyed uncontrolled to the municipal
storm sewer systems located within the adjacent right-of-ways. Drainage area FF1 is
comprised of the free flow area along the southern perimeter of the site which will be conveyed
uncontrolled to the Tawadina Road right-of-way. The runoff will be captured within the existing
pipe run MH304 to MH305. Drainage area FF2 is comprised of the free flow area along the
western perimeter of the site which will be conveyed uncontrolled to the Codd’s Road right-of-
way. The runoff will be captured within pipe run MH1 to MH2. Drainage area FF3 is comprised
of the free flow area along the northern perimeter of the site which will be conveyed
uncontrolled to the Codd’s Road right-of-way. The runoff will be captured within pipe run MH4
to MH3. Drainage area FF4 is comprised of the free flow area along the eastern perimeter of
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the site which will be conveyed uncontrolled to the Bareille-Snow Street right-of-way. The
runoff will be captured within pipe run MH20 to MH5.

The capacities of the municipal storm sewers to accommodate additional flow from the site’s
free flow areas during the design level of service event (i.e. 2-year) have been assessed and
summarized in the table below.

Table 7.3: Downstream Storm Sewer Assessment
Full Flow Peak Free Revised
Street Pipe Run Capacity™ Design Flow™ Percent
(L/s) Flow™ (L/s) (L/s) Full® (%)
Tawadina Rd. MH304 to MH305 604.10 *4 10.3 *4
Codd'’s Rd. MH1 to MH2 248.81 161.21 8.4 68.2
Codd'’s Rd. MH4 to MH3 1,838.53 1,167.47 4.5 63.7
Bareille-Snow St. MH20 to MH5 906.40 248.85 11.3 28.7

8.0

Notes:

1. As per storm sewer design sheet prepared for Wateridge Village at Rockcliffe.

2. Refer to free flow calculations under Appendix F.

3. (Peak Design Flow + Free Flow) / (Full Flow Capacity) *100

4. The peak design flow from the existing phase design is unknown, however, the 2-year free flow
accounts for only 1.7% of the total pipe capacity.

As shown in the table above, the municipal storm sewers will have adequate capacity to
accommodate free flow from the subject site.

7.9 Interim Storm Servicing

The proposed development will be phased and as such will require an interim storm servicing
design to manage stormwater runoff until the future phases are constructed. Under the interim
condition (i.e. only Phase 1 constructed), runoff from the parking area and building roof will be
conveyed by the proposed storm sewer system to the outlet on Bareille-Snow Street as under
the ultimate condition. Stormwater runoff from the future Phase 2 and Phase 3 lands will be
conveyed by a drainage swale to a temporary ditch inlet catch basin (denoted as DICB 1). The
temporary DICB forms part of the Wateridge Village Phase 6-7 design prepared by Arcadis
and discharges to pipe run MH20 to MH5 on Bareille-Snow Street via a 200mm diameter catch
basin lead. Refer to the interim Storm Drainage Area Plan (DWG. 25117-STM2) and interim
storm sewer design sheet provided under Appendix E for more details.

STORMWATER MANAGEMENT
8.1 Existing System

The stormwater management design for Phases 6 and 7 of Wateridge Village at Rockcliffe has
implemented a dual drainage design with minor and major systems. The minor system is
conveyed by the storm sewer network to the trunk sewer within Kishkabika Park and ultimately
to the Eastern SWM Facility. Inlet control devices (ICDs) are utilized to minimize surcharging
in the minor system during infrequent storm events, to maximize available surface storage,
and to meet the downstream system allowance. The minor system capture is generally based
on the 100-year simulated flow for the individual catchments which is increased above the
OSDG 2-year target to minimize major system flow leaving the site. The balance of surface
runoff not captured by the minor system is conveyed via the major system. The major overland
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/ emergency flow route cascades stormwater to the limit of Codd’s Road, east of Michael
Stoqua Street. Refer to the DDSWMM Model Schematic, prepared by Arcadis, under
Appendix F for more details.

The hydraulic stormwater model (developed by Arcadis) has assumed that the individual
development blocks (i.e. the subject site) will incorporate minor system inflow restrictions with
major system flow cascading to the adjacent right-of-ways.

8.2 Design Criteria

In accordance with the overarching Arcadis Design Brief and current OSDG, the following
stormwater management design criteria have been implemented for the subject site:

¢ Control minor system peak flows to the allocated rates provided in Table 5-3 of the Arcadis
Design Brief.
e Control major system flows to the allocated rates provided in Table 5-7 of the Arcadis
Design Brief.
¢ Provide on-site storage (in excess of the allowable release rates) for all storm events up to
and including the 100-year event.
No surface ponding during the 2-year design event.
Maximum surface ponding depth of 350mm.
Minimum 300mm of freeboard between 100-year spill elevation and any building openings.
No spill from stress test (100-year + 20%) onto permanent structures.
Minimum 150mm of freeboard between spill elevations and ground elevation at building
envelope (in proximity to flow route or ponding area).
Provide a major overland flow route to the adjacent municipal right-of-ways.
Low Impact Development (LID) targets
= Infiltration 4mm
= Erosion Control 4mm
= Water Quality 15mm (includes 4mm infiltration/erosion target)
¢ Quality control via the Eastern SWM Facility

8.3 Allowable Release Rates

The stormwater management design for Phases 6 and 7 of Wateridge Village at Rockcliffe
allocated minor and major system flows from the subject site (i.e. Block 21). The subject site
is identified as catchments B1A and B21 in the Arcadis Design Brief. The minor system design
target was based on the 5-year event, and the major system flow was based on the 100-year
3-hour Chicago storm. As discussed under Section 7.3, the Arcadis design assumed that the
subject site would have two outlets for stormwater. Catchment B1A is conveyed to an outlet
on Codd’s Road and catchment B21 is conveyed to an outlet on Bareille-Snow Street. The
minor and major system allowable release rates for each outlet are summarized in the table

below.
Table 8.1: Allowable Release Rates
Arcadis SMISI:::n Major
Outlet Drainage Ca):ature“ System
*2
Area ID (Lls) Flow™” (L/s)
Codd’s Road™ B1A 142 121
Bareille-Snow Street™ B21 144 122
Total 286 243
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Notes:

As per Table 5-3 from the Arcadis Design Brief. Provided under Appendix F.
As per Table 5-7 from the Arcadis Design Brief. Provided under Appendix F.
Corresponds to Area B1A tributary to pipe run MH1 to MH2.

Corresponds to Area B21 tributary to pipe run MH21 to MH20.

AN

8.4 Quantity Control

In order to restrict stormwater peak flows to the allowable release rates established in the
overarching Arcadis Design Brief, quantity controls will be required. Drainage area STM1 is
comprised largely of the Phase 1 parking area. Since the proposed storm sewers have
capacity to convey the unrestricted 100-year peak flow from area STM1, quantity controls for
are not required and the drainage area is assumed to be uncontrolled.

Drainage area STM2, STM3, and STM4 are comprised of the future Phase 2 and Phase 3
parking area and adjacent amenity spaces. The catch basins (denoted as CB 2, CB 3, and
CB4) will be located atop the proposed Phase 2 parking garage structure and as such will be
conveyed by the building’s internal plumbing system (to be designed by the Mechanical
Engineer). For stormwater management purposes, these drainage areas are assumed to be
uncontrolled to avoid the need for inlet restrictions within the shallow inlet structures located
atop the parking garage structure.

Drainage areas R1-R3 are comprised of the building roofs and will be restricted by roof drain
controls. At the time of writing this report, the total number of roof drains is unknown. The roof
drains have been assumed to have a cumulative maximum release rate of 50 L/s/ha taken
over the total roof area. Supporting details on the roof drain designs will need to be provided
in subsequent submissions. A Watts roof drain specification sheet has been provided under
Appendix F for reference.

Drainage area FF1 is comprised of the free flow area along the southern perimeter of the site
which will be conveyed uncontrolled to the Tawadina Road right-of-way. The runoff will be
captured within the existing pipe run MH304 to MH305. Drainage area FF2 is comprised of the
free flow area along the western perimeter of the site which will be conveyed uncontrolled to
the Codd’'s Road right-of-way. The runoff will be captured within pipe run MH1 to MH2.
Drainage area FF3 is comprised of the free flow area along the northern perimeter of the site
which will be conveyed uncontrolled to the Codd’s Road right-of-way. The runoff will be
captured within pipe run MH4 to MH3. Drainage area FF4 is comprised of the free flow area
along the eastern perimeter of the site which will be conveyed uncontrolled to the Bareille-
Snow Street right-of-way. The runoff will be captured within pipe run MH20 to MH5. To be
conservative, no reduction in free flows resulting from stormwater retention in the proposed
bioretention cells has been accounted for. Refer to the free flow calculations provided under
Appendix F.

Drainage area FF5 is comprised of the underground parking garage ramp and will be captured
by a trench drain and conveyed by the building’s internal plumbing system (to be designed by
the Mechanical Engineer). For stormwater management purposes, the drainage area is
assumed to be uncontrolled since there will be no surface storage available at the trench drain
location.

Peak flows for the 2-year through 100-year design events have been calculated using the
Rational Method. The results have been summarized in the tables below.
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Table 8.2: Stormwater Peak Flows (to Codd’s Road Outlet)

2-Year Peak 5-Year Peak 100-Year Peak

Drainage Area Flow Control

Flow (L/s) Flow (L/s) Flow (L/s)
STM22 (Minor) 15.2 20.6 39.5 Uncontrolled
STM32 (Minor) 4.8 6.5 12.4 Uncontrolled
STM4°2 (Minor) 10.5 14.3 28.1 Uncontrolled
R2™ (Minor) 10.7 10.7 10.7 Roof Drains
FF2'2 (Major) 8.4 115 23.0 Uncontrolled
FF32 (Major) 45 6.1 12.6 Uncontrolled
Total (Minor) 41.2 52.1 90.8
Total (Major) 12.9 17.5 35.5
Allowable (Minor)™ 142 142 142
Allowable (Major)™ 121 121 121

Notes:

1. Peak flows for roof areas are based on a maximum roof drain release rate of 50 L/s/ha.
2. Peak flows for uncontrolled areas are calculated at a time of concentration of 10 minutes.
3. Allowable release rates as per Arcadis Design Brief.

Table 8.3: Stormwater Peak Flows (to Bareille-Snow Outlet)

2-Year Peak 5-Year Peak 100-Year Peak

Drainage Area Flow Control

Flow (L/s) Flow (L/s) Flow (L/s)

STM173 (Minor) 21.3 28.9 55.2 Uncontrolled
R1™ (Minor) 14.6 14.6 14.6 Roof Drains
R3™ (Minor) 59 5.9 5.9 Roof Drains
FF4™2 (Major) 11.3 15.3 30.5 Uncontrolled
FF52 (Minor) 35 4.8 9.1 Uncontrolled

Total (Minor) 45.3 54.1 84.8
Total (Major) 11.3 15.3 30.5
Allowable (Minor)™ 144 144 144
Allowable (Major)™“ 122 122 122

Notes:

1. Peak flows for roof areas are based on a maximum roof drain release rate of 50 L/s/ha.

2. Peak flows for free flow areas are calculated using the Rational Method at a time of concentration of
10 minutes.

3. Peak flow calculated using the Rational Method at a time of concentration of 10 minutes.

4. Allowable release rates as per Arcadis Design Brief.
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Table 8.4: Cumulative Stormwater Peak Flows

2-Year Peak 5-Year Peak 100-Year Peak
Outlet

Flow (L/s) Flow (L/s) Flow (L/s)
Codd’s Rd. (Minor) 41.2 52.1 90.8
Codd’s Rd. (Major) 12.9 17.5 35.5
Bareille-Snow St. (Minor) 45.3 54 .1 84.8
Bareille-Snow St. (Major) 11.3 15.3 30.5
Tawadina Rd.™ (Major) 10.3 14.0 27.6
Total (Minor) 86.5 106.3 175.5
Total (Major) 34.6 46.9 93.7
Allowable (Minor)™ 286 286 286
Allowable (Major)™ 243 243 243

Notes:
1. Peak flows for free flow area FF1.
2. Allowable release rates as per Arcadis Design Brief.

As shown in the tables above, the total peak flows from the subject site do not exceed the
allowable release rates and therefore the site has been designed in accordance with the
overarching Arcadis Design Brief.

8.5 Quantity Storage

In order to restrict stormwater peak flows to the rates provided in Section 8.4, on-site storage
will be required. On-site storage (in excess of the allowable release rates) will be required for
all storm events up to and including the 100-year event. In accordance with the current OSDG,
there shall be no surface ponding during the 2-year event, and the maximum ponding depth
shall not exceed 350mm. Required storage volumes have been calculated for each drainage
area using the Modified Rational Method and the allowable release rates provided in Section
8.4.

Since drainage areas STM1-STM4 will be uncontrolled, stormwater runoff for up to and
including the 100-year design event will be fully captured by the minor system and no surface
storage will be required.

The required storage volumes for drainage areas R1-R3 will be provided as rooftop storage.
At the time of writing this report, ponding details for the building roofs are unknown. Available
storage volumes for the roofs have been estimated by assuming a conical shaped ponding
area with a maximum ponding depth of 150mm. Supporting details on the roof storage designs
will need to be provided in subsequent submissions.

Storage volumes and ponding depths for the on-site catchment areas during the 100-year
design event have been summarized in the table below.
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Table 8.5: 100-Year Storage Volumes & Ponding Depths
100-Year Event

Drainage Area Required Available Surface
Storage Storage Ponding
Volume (m®)  Volume (m3) Depth™ (m)
STM1 0.0 3.67 0.00
STM2 0.0 5.172 0.00
STM3 0.0 21.17 0.00
STM4 0.0* 0.772 0.00
R1 1121 146.27 0.15
R2 82.2 107.273 0.15
R3 45.2 58.9° 0.15
Notes:
1. Ponding depths are measured from the ponding elevation to the top of grate elevation.
2. Available surface storage volumes are calculated using AutoCAD Civil3D by Autodesk.
3. Available roof storage estimated based on conical shaped ponding area at 150mm ponding depth.
4. Capacity of minor system exceeds peak flow therefore no surface storage is required.

As shown in the table above, adequate on-site storage has been provided to detain the 100-
year event to the allowable release rates established in the overarching Arcadis Design Brief.
Refer to the Ponding Area Plan (DWG. 25117-PA1) and the storage volume tables provided
under Appendix F for more details.

8.6 Stress Test (100-YR + 20%) and Freeboard

The stress test (100-year + 20%) event must be assessed to ensure that ponding limits do not
encroach onto adjacent permanent structures. Flows and required storage volumes for the
stress test event are shown on the storage volume tables provided under Appendix F. For
drainage areas STM1-STM4, no surface ponding will occur during the street test event. For
building floodproofing, a minimum freeboard of 0.30m must also be provided between the
maximum static ponding elevation and any building openings adjacent to the ponding area.
The table below demonstrates the provided freeboard for the subject site:

Table 8.6: Provided Freeboard

Max. Static Building Stress Ground
Drainage o Opening Freeboard Test Freeboard
Ponding - . Surface
Area 1 Elevation (m) Ponding *2 (m)
Elev." (m) Elev.” (m)
(m) Elev. (m)
STM1 90.27 90.65 0.38 90.18" 90.48 0.30
STM2 90.31 90.65 0.34 90.2173 90.60 0.39
STM3 90.28 90.65 0.37 90.087 90.45 0.37
STM4 90.60 90.90 0.30 90.50°3 90.85 0.35
Notes:

1.  Maximum static ponding elevation before spilling occurs.
2. Ground surface elevation at perimeter of closest permanent structure adjacent to ponding area.
3. Where no surface ponding will occur, ponding elevations are set to the T/G elevation.
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As shown in the table above, adequate freeboard has been provided to protect the on-site
buildings from flooding for up to and including the stress test event. Refer to the Ponding Area
Plan (DWG. 25117-PA1) provided under Appendix F for more details.

8.7 Major System

The maijor system for the subject site has been designed to cascade overland flow from the
individual catchment areas to the adjacent municipal right-of-ways. Overland flow from
drainage area STM4 and STM1 will cascade east to the Bareille-Snow Street right-of-way.
Overland flow from drainage areas STM2 and STM3 will cascade north to the Codd’s Road
right-of-way. As discussed further under Section 8.6, adequate freeboard has been provided
in accordance with the current OSDG.

8.8 Low Impact Development (LID)
8.8.1 LID Design Targets
Low impact development (LID) targets for the subject site were established in the overarching

Wateridge Village Phases 6 & 7 Developer Checklist prepared by Aquafor Beech Limited. The
design targets have been summarized below:

¢ Infiltration Target 4mm (applied to full catchment area)
e Erosion Control Target 4mm (applied to full catchment area)
o Water Quality Target Minimum: 15mm (applied to impervious catchment area)

Enhanced: 25mm (applied to impervious catchment area)

Using the above design targets, stormwater volumes have been calculated for the ultimate
development. The required volumes associated with the LID design targets have been
summarized in the table below:

Table 8.7: LID Design Targets

Total Site Impervious Inflitration/ Water Quality Target™ (m?)
Area (m?) Area (m?) Erosion *Control
Target™ (m3) Minimum Enhanced
13,979 9,802 55.9 107.8 205.8

Notes:

1. Based on target of 4mm. Catchment based target applied over the full catchment area.

2. Based on target of 11mm for minimum requirements and 21mm for enhanced. Target is applied
directly to contributing impervious area. The water quality target includes the infiltration/erosion
control target (i.e. water quality target = 15mm water quality event — 4mm infiltration/erosion control
target).

The above targets will be achieved through the implementation of various LID measures as
discussed in the sections below. Refer to the LID Drainage Area Plan & Details (DWG. 25117-
LID1) under Appendix G.

8.8.2 Infiltration Chambers

A portion of the LID design targets will be achieved by incorporating underground infiltration
chambers within the on-site storm sewer system to promote stormwater retention and
infiltration. The depths of the underground storage chambers and corresponding available
storage volumes are constrained by the interpolated bedrock depths. The underground
storage chambers are proposed to be GreenStorm systems designed by Stormcon (or
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approved equivalent). The modular design of the GreenStorm system provides flexibility in
constrained sites while maximizing the available storage volume. Each chamber will be
equipped with access ports to facilitate operation and maintenance activities. Detailed shop
drawings for each chamber will be provided prior to final approval. Refer to the GreenStorm
product manual under Appendix G for more details.

Infiltration Chamber 1:

Stormwater runoff from the Phase 1 building roof and underground parking garage ramp (LID-
3) will be conveyed to an underground infiltration chamber downstream of storm maintenance
hole ST201. Each roof drain will be equipped with a self-locking polyethylene dome which will
prevent large debris (i.e leaves) from being captured, providing pre-treatment upstream of the
chambers. The available storage volume (for retention and infiltration) is equal to the chamber
sump volume located below the inlet/outlet pipe invert elevations. The available storage
volume within the chamber sump has been calculated to be 12.4 m3 which represents the
approximate runoff volume from a 4mm event. The depth and available storage volume of the
chamber is constrained by the native bedrock surface (refer to Section 8.8.8 for more details).
In the event that the chamber sump is full, overflow will be conveyed to the downstream
maintenance hole (ST205) via the outlet pipe.

Infiltration Chamber 2:

Stormwater runoff from the Phase 3 building roof (LID-4) will be conveyed to an underground
infiltration chamber downstream of storm maintenance hole ST203. The available storage
volume (for retention and infiltration) is equal to the total chamber storage volume since the
obvert of the system is located at the same elevation as the outlet pipe in storm maintenance
hole ST203. The available storage volume within the chamber has been calculated to be 13.5
m? which represents the approximate runoff volume from a 11mm event. The depth and
available storage volume of the chamber is constrained by the native bedrock surface (refer to
Section 8.8.8 for more details). In the event that the chamber is full, stormwater will bypass
the chamber and be conveyed to the downstream maintenance hole (ST204) via the outlet
pipe in ST203. Refer to the supporting storage volume calculations provided under Appendix
G.

Infiltration Chamber Drawdown Time

The time to fully drain each chamber has been estimated using the following equation:

d
f

Where: [Sustainable Technologies Evaluation Program]

t=

t = drawdown time (hrs)
d = ponding depth (mm)
f = design infiltration rate (mm/hr)

The borehole data indicates that above the underlying bedrock is a layer of silty sand material.
Extensive infiltration testing was completed by Paterson Group in support of Phases 6 & 7 of
Wateridge Village at Rockcliffe. Test location, PT 1, is located within the boundary of the
subject site (i.e. Block 21) and is in proximity to the proposed infiltration chambers. The field
measured infiltration rate was determined to range from 72.21 mm/hr to 79.24 mm/hr. The
measured infiltration rate must be divided by a safety correction factor (from Table C2 of the
LID Manual) to determine the design infiltration rate. The safety correction factor is based on
the ratio of the mean infiltration rate at the proposed bottom of the LID practice relative to the
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mean infiltration rate 1.5 metres below. In review of the boreholes north and south of the
proposed infiltration chambers, the native soil (i.e. silty sand) appears to remain consistent
above the bedrock surface. Further geotechnical testing is ongoing to verify infiltration rates,
however, a safety correction factor of 3.5 has been selected to be conservative. The design
infiltration rate has been calculated to be 20.63 mm/hr. Refer to excerpts from the Paterson
Geotechnical Report under Appendix G for more details.

Chamber 1:
t =(310 mm)/ (20.63 mm/hr)
t=15.0 hrs
Chamber 2:
t = (660 mm) / (20.63 mm/hr)
t=32.0hrs

Drawdown times of 15.0 hrs and 32.0 hrs have been calculated for chamber 1 and chamber 2
respectively which are below the maximum recommended drawdown time of 48 hours.

8.8.3 Permeable Surfaces

A portion of the LID design targets will be achieved by the implementation of permeable
surfaces to promote retention and infiliration. Permeable pavement is proposed within the
limits of the Phase 1 parking area (LID-1) and permeable sidewalks are proposed on the north
side of the Phase 1 building (LID-2). Areas of the site which are located directly above the
underground parking garage structures are not considered suitable for permeable surfaces.
The drop off access from Tawadina Road and the adjacent sidewalk were considered,
however, the Owner intends to install heat tracing materials in this area to prevent slipping
hazards for the senior residents and therefore permeable surfaces were not feasible in this
location. The permeable surfaces are proposed to be manufactured by PurePave (or approved
equivalent). PurePave systems offer the following benefits:

e Superior Infiltration: 35 to 70 times more permeable than traditional materials.

e Extreme Durability: 3 to 6 times stronger than asphalt.

o Winter Performance: Designed for extreme winter conditions, resisting frost heave, ice
buildup, and salt damage.

e Low Maintenance: Self-draining surface eliminates ponding, reducing erosion and long-
term maintenance costs.

Refer to the PurvePave brochure and specifications under Appendix G for more details. The
PurePave system includes the following key elements:

e PurePave surface material

¢ Compacted clear stone layer

e Perforated underdrain (optional — required in high groundwater conditions or with
impermeable liner)

¢ Biaxial geogrid on bottom and sides
Concrete header (required where there is a transition to different material type)

e Impermeable liner (required within 4 metres of building foundation)
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The typical PurePave structure will vary depending on the application (i.e. heavy-duty
pavement vs sidewalks). Detailed shop drawings will be provided by PurePave for each
application prior to approval. Where a permeable surface is proposed within 4.0 metres of a
building foundation, an impermeable liner will be required. On the north side of the Phase 1
building, a 100mm diameter perforated subdrain is proposed within the PurePave system to
provide an outlet for stormwater in the area where an impermeable liner is required.
Stormwater storage will be provided within the underlying clear stone layers to achieve the LID
design targets for the site.

8.8.4 Bioretention

A portion of the LID design targets will be achieved by the implementation of bioretention areas
to promote stormwater retention and infiltration. In total three bioretention cells are proposed.
A bioretention cell (LID-5) will retain stormwater runoff from the landscaped area on the east
side of the Phase 1 building. A second bioretention cell (LID-6) will retain stormwater runoff
from the landscaped area on the south side of the Phase 1 building, east of the access road.
A third bioretention cell (LID-7) will retain stormwater runoff from the landscaped area on the
south side of the Phase 1 building, west of the access road. Each bioretention area will
incorporate the following key features:

Maximum surface ponding depth of 150mm
75mm mulch layer

500mm filter media layer

100mm pea stone choking layer

300mm clear stone storage layer

The size of each bioretention feature has been assessed using the following equation:

_WQv

A= d=V

Where: [LID Manual]

A = Footprint surface area (m?)

WQV = Water quality volume (m3)

d = Bioretention cell depth (m)

V = Void ratio for filter media and gravel storage layer (recommended to be 0.40)

The water quality volume (WQV) has been assigned as the greater of the infiltration/erosion
control target or the water quality target. Since the catchment areas of the bioretention cells
have minimal impervious area, the infiltration/erosion control target returns the greatest
volumes and has therefore been used in the sizing calculations. The sizing calculations have
been summarized in the table below.

Table 8.8: Bioretention Surface Area Sizing
Total Infiltration/ Bioretention E:gtl; :?n‘: E;g\t:ﬁ'?rg

LD 1D C:rt:: Trﬁzr)‘t Ep:l?smnt*?ontsrol Cell(:});pth Surface Area Surface Area
arget’ (m>) (m?) (m?)

LID-5 503 2.0 0.98 5.1 14.0

LID-6 297 1.2 0.98 3.0 30.0

LID-7 421 1.7 0.98 4.3 45.0
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Notes:
1. Based on target of 4mm. Catchment based target applied over the full catchment area.

As shown in the table above, the provided surface areas of each bioretention cell exceed the
required surface areas calculated using the equation from the LID Manual.

8.8.5 Provided Storage Volumes

The implementation of infiltration chambers, permeable surfaces, and bioretention cells will
provide adequate retention volumes to meet the LID design targets established for the site.
The provided storage volumes for each LID feature have been summarized in the table below.

Table 8.9: LID Provided Storage Volumes

Surface Area  Depth of Clear Psrt% ‘:,iad;ed
LID ID Feature Type of L!D Stone S*torage Volume
Feature™ (m?) Layer? (m) (md)
LID-1 Permeable Pavement 545 0.40 87.2
LID-2 Permeable Sidewalk 177 0.30 21.2
LID-3 Infiltration Chamber 50 n/a’ 12.4
LID-4 Infiltration Cahmber 26 n/a™ 13.5
LID-5 Bioretention 14 0.40 2.2
LID-6 Bioretention 30 0.40 4.8
LID-7 Bioretention 45 0.40 7.2
Total 148.6
Notes:

1. Surface area of LID features excludes areas within municipal right-of-way.
2. Void ratio of 0.40 assumed for clear stone layers.
3. Storage is provided within the GreenStorm open chamber.

As shown in the table above, the cumulative provided storage volume for all on-site LID
measures is 148.6 m3. When averaged over the total site area (13,979 m?) the average rainfall
depth retained is equal to 10.6mm which well exceeds the 4mm infiltration/ erosion control
target. When average over the total site impervious area (9,818 m?) the average rainfall depth
retained is equal to 15.1mm which exceeds the 11mm water quality target.

8.8.6 Ratio of Impervious Area
For each LID measure, the ratio of impervious area to LID feature surface area has been

assessed based on recommendations from the LID Manual. The results have been
summarized in the table below.
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Table 8.10:  Ratio of Impervious Area to LID Surface Area

Contributing LID Feature Ratio of Imp.
LID ID Feature Type Imp. Drainage  Surface Area™ Area to LID
Area (m?) (m?) Surface Area
LID-1 Permeable Pavement 480 545 0.9:1
LID-2 Permeable Sidewalk 78 177 0.4:1
LID-3 Infiltration Chamber 3107 50 62.2:1
LID-4 Infiltration Cahmber 1178 26 46.0:1
LID-5 Bioretention 71 14 5.1:1
LID-6 Bioretention 22 30 0.7:1
LID-7 Bioretention 64 45 1.4:1

Notes:
1. Contributing area to permeable pavement excludes area treated by permeable sidewalk.
2. LID feature surface area excludes area within the municipal right-of-way.

Table 3.4.1 from the LID Manual (provided under Appendix G for reference) provides typical
impervious area to facility treatment area ratios for various LID practices. For permeable
surfaces, the recommended ratio is 1:1 to 1.2:1. As shown in the table above, the ratios for the
permeable surfaces do not exceed 1.2:1 and are in accordance with the LID Manual
recommendations. For bioretention, the recommended ratio is 5:1 to 15:1. As shown in the
table above, the ratios for the bioretention areas do not exceed the recommended values. For
infiltration chambers, the recommended ratio is 5:1 to 20:1. As shown in the table above, the
ratios for the infiltration chambers exceed the recommend values. The storm sewers which
convey stormwater runoff from the building roofs to the infiltration chambers have been
designed with minimal cover to maximize separation to bedrock and groundwater. Due to the
noted constraints, it is not feasible to expand the size of the infiltration chambers while meeting
minimum separation requirements. The intention of the recommended ratio for infiltration
chambers is to prevent premature clogging of the system which typically consists of a clear
stone trench. The GreenStorm chambers proposed for the subject site utilize a modular design
which does not rely on clear stone layers for storage. Sediments accumulate within the base
of the chambers and can easily be removed via the access ports; compared to a typical clear
stone infiltration trench which is inaccessible without excavation. The GreenStorm chambers
can be designed to incorporate treatment rows to compartmentalize inlets allowing for easier
and localized cleaning. The rate of sediment accumulation will need to be monitored to
establish an appropriate operation and maintenance frequency. Refer to the GreenStorm
maintenance manual provided under Appendix G for more details.

8.8.7 Soil Amendments

In accordance with the Developer Checklist and as discussed in the Arcadis Design Brief, all
landscaped areas will require soil amendments to further enhance water quality benefits. The
following excerpts are from the Arcadis Design Brief:

Soil amendments are typically composed of the addition of additional organic matter in the
form of compost. Compost amendments are tilled or mixed into existing soils thereby
enhancing or restoring soil properties by reversing the loss of organic matter and compaction.

In general, soils with appropriate levels of organics, nutrients and good structure are capable
of supporting plant and animal life while also providing important stormwater management
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functions. Healthy soils efficiently infiltrate and store water, adsorb excess nutrients, filter
sediments, remove pollutants through biological decomposition, as well as moderate peak
stream flows and temperatures. In addition, healthy soils support vigorous plant and tree
growth that also intercepts rainfall and return it to the atmosphere through evaporation and
transpiration. Healthy soils also support urban tree canopy cover, a focus of many urban
planners and ecologists.

Hydrologically speaking, soil amendments are used to make Hydrologic Group C and D soils
suitable for on-site stormwater control and infiltration. Soil amendments benefits include
increased infiltration, stormwater storage in the soil matrix, survival rate of new plantings, root
growth and stabilization against erosion, improved overall tree and plant health and decreased
need for irrigation and fertilization of landscaping. Amended soils are suitable for any pervious
area where soils have been or will be compacted by the grading and construction process.
[Arcadis Design Brief, Section 6.5]

The options for soil amendments (as detailed in the Developer Checklist) have been provided
under Appendix G for reference.

8.8.8 Site Constraints

Approximately 62% of the total site area will be comprised of underground parking garage
structures which limits the available space to implement infiltration based measures. A
minimum horizontal separation of 4.0 m is recommended between building foundations and
infiltration based LID measures. Where minimum separations cannot be achieved,
impermeable liners shall be implemented. The site is also constrained by 5.0 m wide hydro
easements spanning the western and northern property boundaries, further reducing the
available space to implement LID measures on-site.

Section 3.1 of the Developer Checklist outlines site conditions which are considered unsuitable
or may increase facility failure rate for infiltration based controls. A geotechnical assessment
is required to confirm site conditions and the suitability of LID measures. At the time of writing
this report, seasonally high groundwater data is unavailable. However, groundwater readings
were taken within the on-site monitoring wells at the time of the site investigations (December
2025). The groundwater depth ranged from 2.2 m (86.50m) up to 4.6 m (85.30m) below the
original ground surface. Groundwater levels will continue to be monitored at the site to verify
the seasonally high groundwater elevation. The proposed LID designs will need to be amended
accordingly depending on the results of the testing.

Manual groundwater readings were recorded by Paterson Group in support of the Wateridge
Village Phase 6 & 7 development. A single borehole (BH 1-23) was located within the limits of
the subject site (i.e. Block 21). Groundwater readings were recorded in September, May and
April 2023. The groundwater was recorded as dry in September and May 2023. In April 2023,
the groundwater was recorded at a depth of 1.57 m (87.45m) below original ground (refer to
summary of groundwater levels under Appendix G). Until further groundwater levels become
available, the highest groundwater level recorded at the site (87.45m) will be used to assess
the proposed LID designs.

The recent geotechnical investigations for the site have identified that underlying bedrock was
encountered at all borehole locations. Of the four boreholes recently completed, the depth to
bedrock ranged from 1.3 m (88.60m) up to 2.8 m (85.80m) below the original ground surface.
Refer to excerpts from the geotechnical investigation under Appendix G for more details.
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Table 8.11:  Summary of LID Constraints
Finished Bottom of Bedrock Bedro<_:k . HGV\! HGW_

LID ID ;urface LID Elev. Elev. (m) Sepzaratlon Elev." Separation

ev. (m) (m) (m) (m) (m)
LID-1 89.77-90.82 89.31-90.36  86.25-87.90 2467 87.45 1.86
LID-2 89.92-91.25 89.57-90.90 86.64-88.60 2.3073 87.45 212
LID-3 90.00-90.55 88.06 87.04 1.02 87.45 0.61
LID-4 90.22-90.37 88.12 87.07 1.05 87.45 0.67
LID-5 89.84 88.89 87.30 1.59 87.45 1.44
LID-6 90.27 89.29 87.24 2.05 87.45 1.84
LID-7 90.72 89.74 87.88 1.86 87.45 2.29

Notes:

1. Groundwater level recorded by Paterson Group in BH 1-23 on April 20", 2023.
2. Inferred bedrock elevations based on on-site investigations.
3. Assessed at highest bedrock location.

As shown in the table above, the bottom of the proposed LID measures will meet the minimum
1.0 metre separation to bedrock based on inferred elevations between test locations. The
separation to bedrock at the proposed infiltration chambers (i.e. LID-3 and LID-4) only
marginally exceeds the minimum separation. Additional investigations will be completed at
these locations to determine if the minimum separation can be achieved. In the event that the
bedrock is higher than anticipated, the footprints of the chambers will need to be reduced or
omitted entirely.

As shown in the table above, the bottom of the proposed LID measures will meet the minimum
1.0 metre separation to the seasonally high groundwater table with the exception of the
proposed infiltration chambers (i.e. LID-3 and LID-4). If additional groundwater monitoring (to
be completed in spring 2026) indicates that the separation cannot be achieved, further
investigations, such as a groundwater mounding analysis, may be warranted. If supported
through additional analysis, there remains a benefit for the implementation of infiltration based
measures for the remainder of the year when groundwater levels are lower.

8.8.9 Winter Operation

For the permeable surfaces, PurePave is designed for extreme winter conditions and is
functional in all seasons. PurePave has been tested and proven to reduce ice accumulation,
support snow melt and reduce dependency on de-icing treatments. Winter maintenance
operations which could potentially clog the system, such as frequent sanding, should be
avoided.

The proposed infiltration chambers will have over 1.5 metres of cover depth (measured to
system obvert) and are anticipated to have no loss of function during winter operation. Thermal
insulation can be provided along the top of the chambers for added protection against freezing
conditions.

The proposed bioretention cells will not function during winter conditions as the surface areas
will be inundated with snow cover and the filter media layer will be in a frozen condition. During
the spring thaw, the systems will regain their infiltration potential.
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9.0

8.9 Quality Control

Stormwater runoff from the subject site will ultimately discharge to the Eastern SWM Facility
located northwest of the development. The Eastern SWM Facility was designed to provide
enhanced level quality control for the tributary drainage area (which includes the subject site).
The Arcadis Design Brief provided updated design calculations to demonstrate that the facility
remains adequately sized to provide water quality treatment for the tributary drainage area
following the development of Phase 6 and Phase 7. Since quality control will be provided by
the existing SWM facility, no additional on-site measures are required. However, the LID
measures discussed under Section 8.8 will provide additional quality control for a portion of
the site’s stormwater runoff.

8.10 Interim Stormwater Management

The proposed development will be phased and as such will require an interim stormwater
management design to manage stormwater runoff until the future phases are constructed.
Since the site will remain largely undeveloped, stormwater peak flows will be reduced
compared to the ultimate condition. Under the interim condition (i.e. only Phase 1 constructed),
runoff from the parking area and building roof will be controlled by the same measures as
under the ultimate condition, however, the tributary drainage area to CB 1 (denoted as STM1-
1) will be reduced. Stormwater runoff from the future Phase 2 and Phase 3 lands (denoted as
STM2-1) will be conveyed by a drainage swale to a temporary ditch inlet catch basin (denoted
as DICB 1). The temporary DICB forms part of the Wateridge Village Phase 6-7 design
prepared by Arcadis and discharges to pipe run MH20 to MH5 on Bareille-Snow Street via a
200mm diameter catch basin lead. Using the Modified Rational Method and the capacity of
the temporary DICB lead as a release rate, it has been determined that no surface ponding
will occur for up to and including the 100-year design event. Refer to the supporting flow and
storage volume calculations provided under Appendix F for more details.

EROSION AND SEDIMENT CONTROL

Prior to construction and until vegetation has been re-established in disturbed areas,
temporary erosion and sediment control measures must be implemented to mitigate the impact
of construction on receiving watercourses and existing infrastructure. The following erosion
and sediment control (ESC) measures have been proposed for the subject site:

e Limiting the extent of exposed soils at any given time.

Erosion and sediment control measures shall be maintained until vegetation has been
re-established in all disturbed areas. Re-vegetate disturbed areas in accordance with
approved Landscape Plan as soon as possible.

e  Stockpile soil away (15 metres or greater) from watercourses, drainage features and top
of steep slopes.

e Installation of silt sacks between frame and cover on all proposed and existing catch
basins and open cover storm manholes until construction is completed.

e Silt fence barriers to be installed and maintained along property boundaries and where
indicated on the erosion and sediment control plans.

¢ Installation of mud mats at all construction entrances.

e For dry weather periods (active and/or inactive construction phases) inspections of ESC
measures shall be undertaken on a weekly basis.

e Inspection of ESC measures shall be undertaken immediately after major storm events
(>25mm of rain in 24 hour period), significant snowmelt events (melting of snow at a rate
which adversely affects the performance and function of the system), and extreme
weather events.
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Visual inspections shall also be undertaken in anticipation of large storm events (or a
series of rainfall and/or snowmelt days) that could potentially yield significant runoff
volumes.
Identify and rectify any deficiencies and undertake necessary maintenance measures as
soon as possible.
Inspections and maintenance of temporary ESC measures shall continue until they are
no longer required.
The Contractor shall ensure that records of inspection are taken, including at a
minimum:

o the inspector’'s name;

o date of inspection;

o visual observations;

o any necessary remedial measures taken to maintain the interim ESC measures.
Care shall be taken to prevent damage to ESC during construction operations.
In some cases, barriers may be removed temporarily to accommodate construction
operations. The affected barriers shall be reinstated immediately after construction
operations are completed.
ESC should be adjusted during construction to adapt to site features as the site
becomes developed.
ESC shall be cleaned of accumulated sedimentation as required and replaced as
necessary.
During the course of construction, if the Engineer believes that additional prevention
methods are required to control erosion and sedimentation, the Contractor shall
implement additional measures, as required, to the satisfaction of the Engineer.
Construction and maintenance requirements for erosion and sediment controls are to
comply with Ontario Provincial Standard Specification (OPSS) 805.

Refer to the Erosion and Sediment Control Plan (DWG. 25117-ESC1) and Interim Erosion and
Sediment Control Plan (DWG. 25117-ESC2) under Appendix B for more details.

9.1

ESC for LID Practices

LID practices which rely on infiltration require specific ESC during construction to prevent
contamination and/or clogging of the systems during construction. The LID Pilot Project Report
prepared by Aquafor Beech provides guidance on ESC for LID practices. Best management
practices for a LID ESC plan should include:

A multi-barrier approach which begins with erosion controls, followed by sediment
controls and avoids reliance on a single control point for sediment.

Retain existing vegetation to the greatest extent possible for as long as possible.
Minimize disturbed areas.

Reduce runoff velocities and detain runoff to promote settling.

Divert runoff from problem areas and away from infiltration based LID practices.
Minimize slope length and gradient of disturbed areas.

Maintain overland sheet flow and avoid concentrated flows.

Store and stockpile soils away from LID practices, watercourses, drainage features and
top-of-slopes.

Acknowledgment that ESC plans are dynamic and require application of the Adaptive
Management Approach (AMA) whereby the ESC plan is continually updated as a result
of site inspections.
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ESC measures to protect the proposed LID practices are shown on the Erosion and Sediment
Control Plans under Appendix B. The ESC plan will need to be reassessed once construction
staging plans are known.

10.0 CONCLUSIONS

It has been demonstrated that the proposed development for Block 21 within Phase 7 of
Wateridge Village at Rockcliffe can be adequately serviced and stormwater management
requirements can be achieved in keeping with current City of Ottawa guidelines and
overarching reports. Specifically, the development of the site will include the following key
servicing and stormwater management design features:

o Each building will receive independent water supply via twin 152mm diameter water
service connections to the municipal watermains within Codd’s Road and Bareille-Snow
Street.

o Water supply for fire protection will be provided by the municipal hydrants located along
the adjacent right-of-ways.

o Wastewater flows will be conveyed via 250mm diameter sanitary services to the municipal
sanitary sewer systems within Codd’s Road and Bareille-Snow Street.

o Stormwater runoff (minor system) will be captured and conveyed by on-site storm sewer
systems to the municipal storm sewer systems within Codd’s Road and Bareille-Snow
Street.

e Stormwater peak flows will be restricted to the allowable release rates established in the
overarching Arcadis Design Brief prepared for Phase 6 and Phase 7 of the Wateridge
Village at Rockcliffe.

o Adequate on-site storage will be provided for all events up to and including the 100-year
design event.

¢ The major system design will convey overland flow to the adjacent municipal right-of-
ways.

e Low impact development (LID) measures have been incorporated into the site design to
achieve infiltration (water balance) and erosion control targets (where feasible).

o Enhanced level quality control of stormwater runoff will be provided by the existing
Eastern SWM Facility.

e Erosion and sediment control measures will be implemented prior to construction and
maintained until vegetation has been re-established in disturbed areas.

Report Prepared By:

B.L MACKECHNE

100199554

Brandon MacKechnie, P.Eng.
Project Engineer
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Appendix A
Pre-Consultation Meeting Feedback

Topographic Plan (prepared by
Monument-Urso Surveying Ltd.)

Figure 1.7 — Phasing Plan
(prepared by Arcadis)

General Plan of Services
(prepared by Arcadis)



Appendix B

Site Plan
(prepared by T Bonhomme Architect)

Servicing Plan (DWG. 25117-S1)

Interim Servicing Plan
(DWG. 25117-S2)

Grading Plan (DWG. 25117-GR1)

Interim Grading Plan
(DWG. 25117-GR2)

Underground Parking Garage Plan &
Profile (DWG. 25117-P1)

Erosion and Sediment Control Plan
(DWG. 25117-ESC1)

Interim Erosion and Sediment Control
Plan (DWG. 25117-ESC1)

Notes & Details (DWG. 25117-N1)

Existing Conditions and Removals Plan
(DWG. 25117-R1)



Appendix C

Figure 2.1 — Proposed Water Plant
(prepared by Arcadis)

Water Demand Calculations
(prepared by Arcadis)

Water Demand Calculations

Hydraulic Water Model Figure
(prepared by Arcadis)

Hydraulic Water Model Outputs
(prepared by Arcadis)

Fire Flow Calculations

Figure 3.0: Hydrant Coverage Plan



Appendix D

Figure 3.1 — Proposed Wastewater
Plan (prepared by Arcadis)

Sanitary Sewer Design Sheet
(prepared by Arcadis)

Sanitary Drainage Area Plan
(prepared by Arcadis)

Sanitary Sewer Design Sheet



Appendix E

Figure 4.1 — Proposed Minor Storm
Plan (prepared by Arcadis)

Storm Sewer Design Sheet
(prepared by Arcadis)

Storm Drainage Area Plan
(prepared by Arcadis)

Storm Drainage Area Plan
(DWG. 25117-STM1)

Storm Sewer Design Sheet

Interim Storm Drainage Area Plan
(DWG. 25117-STM2)

Interim Storm Sewer Design Sheet

Runoff Coefficient Calculations



Appendix F

DDWMM Model Schematic
(prepared by Arcadis)

Table 5-3 Minor Flow Capture
(prepared by Arcadis)

Table 5-7 Major Flow from
Development Blocks
(prepared by Arcadis)

Table F1: Ponding and Orifice
Calculations

Roof Drain Specification Sheet
Free Flow Calculations
Storage Volume Tables

Ponding Area Plan (DWG. 25117-PA1)



Appendix G

Cambium Report
Bedrock Excerpt
Groundwater Excerpt
Site Location Plan
Boreholes

GreenStorm Product Manual
GreenStorm Maintenance Manual
GreenStorm Storage Volume
Calculations

Paterson Report
Infiltration Rates
Infiltration Testing Location Plan
Groundwater Levels

PurePave Brochure
PurePave Specifications

Table 3.4.1
Soil Amendment Options

LID Drainage Area Plan & Details
(DWG. 25117-LID1)
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