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EXCUTIVE SUMMARY

This scoped Master Servicing Study (MSS) review has been prepared in support of the
Stittsville South Urban Expansion Area (W-4) (SSUEA) development on behalf of Caivan
(Stittsville South) Inc. and Caivan (Stittsville West) Ltd. which will collectively be referred to
as “Caivan”.

The overall MSS study area encompasses approximately 80 ha of land and is bound by
Flewellyn Road to the south, Shea Road to the east, an existing urban subdivision
development to the north (Stittsville South - Area 6 ("Edenwylde”)) and an estate lot
subdivision (Woodside Acres) to the west. The SSUEA area includes Caivan’s landholdings as
well as an additional ~8.82 ha consisting of 5.68 ha residential holdout land parcels and 3.97
ha of Hydro One Networks Inc. (HONI) corridor west of the Faulkner Municipal Drain (FMD).
The easternmost parcel of Caivan’s lands, referred to henceforth as the Eder parcel, (6030
Fernbank Road, 14.24 ha) has been considered within this scoped MSS given the importance
of its inclusion from an infrastructure servicing and development phasing perspective. The
Eder parcel is proposed to be brought into the urban boundary through the planning process.
The proposed development concept consists of detached single homes, townhomes, stacked
townhomes, park blocks, stormwater management blocks, open space and road allowances.
The development area is bisected by a Hydro One 500 kV utility corridor.

Following completion of the Terms of Reference, Existing Conditions Report, Public Open
House and ongoing consultation with City staff, this MSS represents the next step in the
planning process. The purpose of this MSS report is to recommend a feasible servicing
strategy for the Stittsville South Urban Expansion Area (SSUEA), with respect to water,
wastewater collection and stormwater management. Furthermore, this report includes an MSS
level servicing design in support of a future draft plan application for the SSUEA Lands. The
report also meets the requirements set out by the City of Ottawa’s Serviceability Study
Checklist.

The SSUEA is located within the Jock River Watershed and is subject to the regulations
associated with the Rideau Valley Conservation Authority (RVCA). The ultimate storm outlet
for the site is the Faulkner Drain at the southeast corner of the site, however, the channel
extends from the existing subdivision to the North (at Friendly Crescent) via a storm sewer
and concrete headwall structure and continues straight south to meet the existing drain at
the Hydro corridor. The existing Faulkner Drain makes a 90-degree bend and flows on the
north side of Flewellyn Road to Shea Road. The City of Ottawa have appointed a Drainage
Engineer to complete an amendment to the existing Faulkner Drain Engineer’s Report for the
inclusion of the SSUEA lands as developed.

The stormwater analysis contained in this report indicates that the existing Davidson SWM
facility, located within the SSUEA lands, can receive peak runoff from 4.13 ha of SSUEA lands.
Preliminary analysis has been completed to size the storm trunk sewers for the 1:5-year event
(minor system) while accounting for flows in excess of the minor system by providing an
overland flow route (major system). Several alternative SWM strategies were evaluated and
the preferred option has minor and major system flows directed towards two new stormwater
management facilities and the existing Davidson SWM facility for treatment. Trunk storm
servicing would be provided by 875 to 1500 mm diameter pipe within the development’s
Public Right of ways.
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The Shea Road Sanitary Pump Station (SRSPS) is expected to service the SSUEA as
contemplated in the IMP. The Fernbank Trunk sewer has been extended within Fernbank
Road which provides a gravity outlet to the SRSPS. Currently, significant residual capacity is
available within the SRSPS and the Fernbank Road Trunk sewer. The wastewater servicing
strategy is to direct all sanitary flows within the Study Area to the SRSPS located on the
Davidson property. The existing SRSPS has a current firm capacity of 84 L/s, complete with
backup power, emergency overflow and will outlet through dual 200mm forcemains to the
Fernbank Trunk Sewer. It is anticipated that the existing SRSPS can accommodate the first
phases of SSUEA development. Staged upgrades will be required to increase firm capacity to
accommodate the full SSUEA development. Timing and details of these upgrades will be
further evaluated as part of the Functional Servicing Report. Trunk wastewater collection will
be provided by 200 to 375 mm diameter pipes within the SSUEA public right of ways and
include an outlet to the proposed Sanitary Pump Station. The proposed pipe sizes and slopes
are to meet the minimum requirements set out by the City of Ottawa Sewer Design Guidelines.

The study area is located at the southern boundary of the 3W pressure zone which is fed by
the Glen Cairn and Campeau Drive Pump Stations and the Stittsville Elevated Tank. Line
pressure is generally good and is suitable to service the entire study area. The proposed trunk
watermain network was analyzed to ensure that City of Ottawa guidelines were met. The
potable water network is expected to provide the level of service required for the development
of the SSUEA lands.
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1.0 INTRODUCTION

David Schaeffer Engineering Limited (DSEL) was retained to prepare a scoped Master
Servicing Study (MSS) in support of the Stittsville South Urban Expansion Area (W-4)
(SSUEA) development on behalf of Caivan (Stittsville South) Inc. and Caivan (Stittsville West)
Ltd. which will collectively be referred to as (“Caivan”) herein. The W-4 Lands are identified
on Schedule 1 of the Infrastructure Master Plan (IMP), included in Appendix A.

The study area encompasses approximately 80 ha of land and is bound by Flewellyn Road to
the south, Shea Road to the east, an existing urban subdivision development to the north
(Stittsville South - Area 6 ("Edenwylde”)) and an estate lot subdivision (Woodside Acres) to
the west. Exhibit 1 below illustrates the study area.

Exhibit 1: Stittsville South Urban Expansion Area

As illustrated on Exhibit 1, the development area has been divided into two distinct land
parcels for the purposes of this MSS on either side of the Faulkner Municipal Drain.
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The SSUEA area includes Caivan’s landholdings as well as an additional ~8.82 ha consisting
of 5.68ha residential holdout land parcels and 3.97 ha of Hydro One Networks Inc. (HONI)
corridor west of the Faulkner Municipal Drain (FMD). The eastern most parcel of Caivan’s
lands covering 14.24ha (1820 Shea Road) referred to as the Eder parcel herein, and two
holdout properties measuring 0.81ha each (1770 Shea Road and 5971 Flewellyn Road), were
considered within this scoped MSS.

The proposed future development activities within the SSUEA are contemplated to include
the following land uses:

Low Density Residential (single detached homes);

Medium Density Residential (townhomes and stacked townhomes);

Parkland;

Woodlot / Open Space;

Stormwater Management Facilities;

Hydro Easement / Open Space; and

Roads (18 m and 24m right-of-ways (ROW)) and Multiuse Pathways.

YV V. .V VYV VYV V V

The preferred Concept Plan for the SSUEA is presented in Figure 1, prepared by NAK Design
Strategies, and illustrates the various components noted above. The preferred concept was
prepared and refined in conjunction with the recommended sanitary and storm servicing
strategies presented in this MSS.

The preparation of this scoped MSS is supported by the following subconsultants in their
respective fields:

» Environmental assessment input provided by Morrison Hershfield,;

» Stormwater management analysis provided by J.F. Sabourin and Associates Inc.;

» Watermain analysis provided by GeoAdvice Engineering Inc.;

» Geotechnical and hydrogeological investigations completed by Paterson Group Inc.;

» Sanitary pumping station analysis completed by Novatech;

» Natural environment investigations completed by Kilgour & Associates Ltd.; and.

» Transportation analysis completed by CGH Transportation.
The MSS supports the Official Plan Amendment for the removal of the Future Neighborhood
Overlay on Schedule C17 and for the inclusion of the Eder Lands within the Urban Boundary.
The scoped MSS will review and evaluate servicing options to support the subject lands and

will demonstrate that the preferred servicing strategy is in conformance with the Provincial
Planning Statement, Official Plan, Infrastructure Master Plan, and Terms of Reference.
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1.1 Development Plan

The proposed community concept is shown in Figure 1. The plan was informed by the
environmental, site servicing and other studies and guidelines noted in Section 2. The
subdivision is contemplated to consist of a mix of single-family homes, townhomes, stacked
townhomes, park blocks, stormwater management blocks, open space and road
allowances/widenings. The following table summarizes the land use breakdown and predicted
populations associated with the development concept.

Table 1: Development Statistics Projection

Projected Residential Proiected
Land Use (1:2) Area (ha) Residential Units | Population Po |J.|Iation
per Area (ha) per Unit P
Residential
(Low Density) 14.4 33 3.4 1629
Residential
(Low Density) 14.8 67 2.7 2677
Residential
(Medium Density) 5.5 123 1.8 1214
. 5.7 (Existing ) ) )
Holdout Properties Residential)
Streets & Widening 18.3 - - -
Parks 3.5 - - -
Natural Heritage Site 4.6 - - -
Stormwater Facilities 4.4 - - -
Hydro Easement 4.0
Davidson SWM Pond 3.8 (Existing)
Shea Road Pump L
Station 0.20 (Existing
Total 79.20 - - 5520

Notes:

(3) Population density based upon above densities = 33 person/ha (SFH TH), 67 persons/ha (TH), 123 persons/ha

(Condo).

(4) Population projections may differ from population estimates used in other background studies. Population
projection and residential population per unit values are based on Ministry of Environment, Conservation, and Parks

(MECP) guidelines for servicing demand calculations and through consultation with City of Ottawa staff.

The above statistics were used to inform the servicing design for the site.

1.2 Provincial Planning Statement

2024 Provincial Planning Statement vision as it relates to Master Servicing planning is

summarized in the following quotations;

» ... the province has set a goal of getting at least 1.5 million homes built by 2031.

» Ontario will increase the supply and mix of housing options, addressing the full range
of housing affordability needs.
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» Providing a sufficient supply with the necessary mix of housing options will support a
diverse and growing population and workforce, now and for many years to come.

As such, it is the province’s direction to bring to market additional homes in a cost-effective
matter.

Chapter 3.1 outlines the General Policies for Infrastructure and Public Service Facilities and
Chapter 3.6 provides specific policies related to Sewage, Water, and Stormwater
infrastructure.

1.3 Official Plan

Cost-effective civil solutions allow for a more affordable end product. The City of Ottawa
Official Plan provides numerous polices to guide growth to provide affordable products to the
market.

OP Section 1.1 “"We will need to create an affordable supply of options across the city for
different household types and income groups.”

Big Policy Move 5: “"Becoming more liveable and affordable relative to other cities is a key to
Ottawa’s success.”

Chapter 4.7 provides policy direction on Drinking Water, Wastewater and Stormwater
Infrastructure.

Annex 4, Local Plan Framework, offers an outline of key points required in a Master Servicing
Study.

1.4 Infrastructure Master Plan

The Infrastructure Master Plan establishes growth related polices, objectives, and priorities
for municipal infrastructure.

Subject lands are identified as area W-4 and are illustrated on Schedule 1 of the IMP.
Schedule 1 extracted and included in Appendix A for reference. Furthermore, the lands are
shown within the Public Service Area, see extracted Schedule 3 in Appendix A, with the
exception of the Eter parcel. Except for certain circumstances as defined in the Official Plan,
all development inside the Public Service Area is to be serviced by City-operated water and
wastewater systems. Consideration of PSA expansion proposals will be governed by the
polices outlined in both the IMP and the Official Plan. Each proposal will be evaluated on its
own merits, based on local conditions, and without setting a precedent. The direction which
follows provides further clarification to the Official Plan policies. This Plan permits service
extensions outside of the Public Service Area as shown on Schedule 3 (Appendix A), subject
to compliance with Official Plan policies 4.7.2.4 (a), (b), c), or (d), or their successors thereto.

The W-4 lands were considered to add 68 gross ha to the City containing 618 units with a
total population of 1,504.

This MSS considered the IMP policies in evaluating water, wastewater, and stormwater
infrastructure solutions. Sections 5.3, 6.3, and 7.2 outline the goals for each infrastructure
component.

The IMP offered the following for the subject lands:
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» The management of stormwater in both cluster areas in the West Urban Community
could prove challenging given the location of urbanization being in the upper watershed
area of available storm outlets, and the need to manage increased runoff volumes
through downstream drainage systems in built-out areas, or across lands not owned
by the City.

> Servicing in area W-4 is also challenging due to the presence of shallow bedrock, and
the proximity of adjacent rural development on private wells.

The IMP states that completion of an MSS requires fulfilling the following five study steps:

a) Pre-consultation will be conducted with the landowner group or proponent of Municipal
Class EA undertakings required in the local plan area;

b) Preparation of a study-specific Terms of Reference consistent with the City’s Guidelines for
preparing MSS Terms of Reference (Appendix C) and to the satisfaction of the City;

c) Completion of an MSS consistent with the approved study-specific Terms of Reference;

d) Completion of the Municipal Class Environment Assessment process, including the required
public consultation; and

e) Approval of the MSS concurrent with approval of the local plan. MSSs supporting local plans
identified in IMP policy 4.3.6.1 a) will require Council approval concurrent with approval of a
CDP or Concept Plan and EMP.

1.5 Terms of Reference

This section summarizes key items from the terms of reference and where they are addressed
in this report. The complete terms of reference are located in Appendix A.

Task 1: Agreement on Terms of Reference
» Agreed to Terms of Reference are included in Appendix A.
Task 2: Internal Concept Plan Review Process (Input Evaluation)

1. Review and Consolidate: As part of the Concept Plan Review Process, a review of
background reports that are concerned with the study area will be completed.

» Completed as part of the Existing Conditions Report included in Appendix A and
restated in Section 3.0 of this MSS.

2. Hydrological Modelling: A hydrologic model will be developed to estimate peak flows
and hydrographs under for the various outlets from the Study Area.

» Completed as part of the Existing Conditions Report included in Appendix A.

3. Coordination and Liaise with Other Disciplines: The Concept Plan review process will
discuss findings from other disciplines including geotechnical, hydrogeology, water
budget, hydrology, ecology (aquatic resources and natural areas), etc., which will
establish the existing environmental conditions.
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a. Geotechnical Inputs:
i. Review and establish grade raise restrictions.

ii. Review soil characteristics to determine if soils are conducive to
infiltration measures.

iii. Review areas of recharge or discharge potential.
b. Hydrologist Inputs:

i. Identify the zones conducive to infiltration measures or other low impact
development (LID) strategies.

c. Biologist Inputs:
i. The objectives and targets from a storm discharge perspective will be
based on the on-site environmental constraints as well as the limitations

of the receiving watercourses.

d. Review Topographical Survey and Complete Inventory of Existing
Infrastructure.

» Sections 2.0 and 3.0 summarizes other discipline inputs into the MSS.

4. Evaluation and Assessment of Storm Design Criteria, Objectives and Pond
Alternatives: Based on the findings of the natural resource inventories, storm criteria
for both water quality and quantity will be established from a consensus with other
disciplines and based on requirements prevalent in the Study Area.

» Section 7.0 outlines storm design goals and criteria, evaluation, and alternatives.

5. Coordination with Drainage Engineer for requirements relating to the Faulkner
Municipal Drain (FMD).

» Section 7.1.1. outlines the work completed relating to the Faulkner MD.
6. Concept Plan Summary Discussions & Preferred Plan Selection.

» Section 1.1 outlines to the Concept Plan whereas the discussion of preferred plan
selection is included in this document and others.

Task 3: Functional Servicing Report and Master Infrastructure Review
1. Evaluation of Municipal Servicing Requirements for the Preferred Concept Plan.
a. Grading: Develop a macro level Grading Plan for the Concept Plans.
» Conceptual grading plan is included in Drawings.

b. Review capacity of receiving water course(s).

DAVID SCHAEFFER ENGINEERING LTD.
PAGE 6
© DSEL



SCOPED MASTER SERVICING STUDY
STITTSVILLE SOUTH URBAN EXPANSION AREA (W-4)
CAIVAN (STITTSVILLE SOUTH) INC. & CAIVAN (STITTSVILLE WEST) LTD.

>

As described in Section 7.1.1. this work is underway in coordination with the
appointed drainage engineer.

Water Infrastructure: Confirm pressure objectives with the City along feedermains
under both domestic and fire flow conditions.

Section 5.0 summarizes anticipated pressures along the feedermains.

Wastewater Infrastructure: Based on the sanitary sewer outlets inventoried as part of
Task 2, assess residual capacities. Prepare a Sanitary Drainage Area Plan and Design
Sheets for the preferred Concept Plan.

Section 6.0 of this study completed a sanitary sewer analysis.

Storm Servicing and Stormwater Management: Confirm storm design criteria (quantity
and quality) with the RVCA, MECP and the City and discuss potential impacts.
Coordinate with the City Drainage Group regarding the Faulkner Drain and any
requirements under the Ontario Drainage Act. Prepare Storm Sewer Designh Sheets
and Drainage Area Plans for the preferred Concept.

Section 7.0 details the above objectives.

Water Budget: prepare a pre- and post-development water balance review.

Section 3.0 outlines various sources of pre-development water budget, while the
Water Budget prepared by Paterson addresses the post development condition.
Additional discussion on water budget targets are included in Section 7.4.

Opinion of Probable Cost and Phasing.

Option of Probable Costing and phasing are included in Section 5.0, 6.0, and 7.0.
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2.0 GUIDELINES, PREVIOUS STUDIES, AND REPORTS
2.1 Existing Studies, Guidelines, and Reports
The following documents were referenced in the preparation of this report:

> Design Guidelines for Drinking-Water Systems,
Ministry of the Environment, Conservation, and Parks, May 11, 2023.

> Design Guidelines for Sewage Works,
Ministry of the Environment, Conservation, and Parks, September 4, 2024.

> Stormwater Planning and Design Manual,
Ministry of the Environment, March 2003.

> Low Impact Development Stormwater Management Guidance Manual,
Draft for Consultation
Ministry of the Environment, Conservation, and Parks, January 2022.

> Ontario Building Code Compendium
Ministry of Municipal Affairs and Housing Building Development Branch, May 29,
2024.

> City of Ottawa Official Plan
City of Ottawa, November 4, 2022.

> City of Ottawa Infrastructure Master Plan
City of Ottawa, June 2024.

> Mississippi-Rideau Source Water Protection Plan, MVCA &
RVCA, April 28, 2022.

> Ottawa Sewer Design Guidelines,
City of Ottawa, SDG002, October 2012.

o Technical Bulletin ISDTB-2014-01, Revisions to Ottawa Design Guidelines -
Sewer,
City of Ottawa, February 5, 2014.

o Technical Bulletin PIEDTB-2016-01, Revisions to Ottawa Design Guidelines -
Sewer,
City of Ottawa, September 6, 2016.

o Technical Bulletin ISTB-2018-01, Revisions to Ottawa Design Guidelines -
Sewer,
City of Ottawa, March 21, 2018.

o Technical Bulletin ISTB-2018-03, Revisions to Ottawa Design Guidelines -
Sewer,
City of Ottawa, June, 2018.
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o Technical Bulletin ISTB-2019-02, Revisions to Ottawa Design Guidelines -
Sewer,
City of Ottawa, July 8, 2019.

o Technical Bulletin IWSTB-2024-04, Screening Criteria — Infiltration-type LIDs
for Development,
City of Ottawa, September 12, 2024.

> Ottawa Design Guidelines — Water Distribution
City of Ottawa, July 2010.

o Technical Bulletin ISD-2010-2
City of Ottawa, December 15, 2010.

o Technical Bulletin ISDTB-2014-02
City of Ottawa, May 27, 2014.

o Technical Bulletin ISTB-2018-02
City of Ottawa, March 21, 2018.

o Technical Bulletin ISTB-2021-03
City of Ottawa, August 18, 2021.

> Low Impact Development Technical Guidance Report, Implementation in Areas with
Potential Hydrogeological Constraints
Dillon Consulting and Aquafor Beech, February 2021
(LID Report)

> Fire Underwriters Survey, 2020 (FUS)

> Jock River Reach 2 & Mud Creek Subwatershed Study Existing Conditions Report
Marshall Macklin Monaghan / WESA, May 2009.
(Jock River Reach 2 SWS)

> Engineer’s Report for the Flowing Creek Municipal Drain
A.J. Graham Engineering, December 1973.
(Flowing Creek Engineer’s Report)

> Amendment to the Engineer’s Report for the Faulkner Municipal Drain & Addendum
#1
Robinson, December 2020 and March 2021.
(Faulkner Engineer’s Report)

> Flowing Creek Flood Risk Mapping from Flewellyn Road to Jock River
Rideau Valley Conservation Authority, May 2017.
(Flowing Creek Flood Mapping)

> Fernbank Community Design Plan, Master Servicing Study
Novatech, June 2009
(Fernbank MSS)
> Stittsville South - Area 6, City of Ottawa, Master Servicing Report & Stormwater

Management Design Plan
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Novatech/DSEL, December 2013
(Area 6 MSS)

> Stittsville South Subdivision, City of Ottawa - Detailed Servicing & Stormwater
Management Report
Novatech, July 2016
(Stittsville South Servicing Report)

> Stittsville South Subdivision, City of Ottawa - Shea Road Sanitary Pump Station
Design Brief
Novatech, May 2016 (Shea Road P.S. Design)

> Design Brief for the Stormwater Management Pond for the Davidson Lands
JFSA/DSEL, November 2017 (Davidson Pond Brief)

> Caivan - Stittsville Lands (5993, 6070 & 6115 Flewellyn Road): Conceptual SWM
Ponds Sizing and Preliminary HGL Analysis.
JFSA (P2267), November 2023. (Davidson Pond Brief)

> Design Brief, Davidson Lands — OPA 76 Area 6a, Phase 1 (5993 Flewellyn Road)

IBI Group, February 2018
(IBI Phase 1)

> Design Brief, Davidson Lands — OPA 76 Area 6a, Phase 2 (5993 Flewellyn Road)

IBI Group, July 2020
(IBI Phase 2)

> Geotechnical Investigation, Proposed Residential Development, 5993, 6070 & 6115
Flewellyn Road, Ottawa
Paterson Group (PG5570-2), August 7, 2024
(Geotechnical)

> Hydrogeological Existing Conditions Report, Proposed Residential Development, 5993
& 6115 Flewellyn Road & 6030 & 6070 Fernbank Road, Ottawa, Ontario
Paterson Group (PH4625-REP.01.R2), August 7, 2024.
(Existing Hydrogeology)

> Hydrogeological Study and Water Budget Assessment, Proposed Residential
Development, 5993 & 6115 Flewellyn Road & 6030 & 6070 Fernbank Road, Ottawa,
Ontario
Paterson Group (PH4681-REP.01.R2), August 7, 2024
(Water Budget)

> Stittsville South W4 Future Neighborhood Area - Existing Conditions Report
Kilgour & Associates Ltd., August 13, 2024.
(Kilgour Natural Heritage Conditions)

> Hydraulic Capacity and Modeling Analysis - Stittsville South Urban Expansion Area
Development (Technical Memorandum - Final). GeoAdvice Engineering Inc., January
17, 2025. (GeoAdvice Hydraulic Analysis)
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> Existing Conditions Report — Servicing for Stittsville South Urban Expansion Area,
DSEL, September 2023 (Existing Conditions Report)

> Shea Road Pump Station and Fernbank Capacity Review Memorandum, Novatech,
May 2023.

> Shea Road Pump Station Upgrade Options, Novatech, December 2024.

> Caivan Lands - Stittsville West Ltd., & Stittsville South Inc.: Conceptual SWM Ponds
Sizing and Preliminary HGL Analysis, JFSA, August 9, 2024.

2.2 Report Integration

In support of the Official Plan Amendment application for the SSUEA study, various studies
and plans are required to identify: on-site and off-site municipal infrastructure (e.g. roads,
water, and sewers); the natural heritage system; recreational pathways; community facility
requirements; on-site and off-site transportation infrastructure; and land use densities and
mixes.

The reports and planning for the SSUEA were undertaken in a similar time frame and in a
coordinated manner, resulting in an iterative planning and decision-making process. An
inventory of the concurrent and inter-related reports is provided in the following table
highlighting how the various components influence this MSS. These reports are referenced
throughout the MSS and are provided for reference in the appendices or as companion
documents under separate cover.

Examples of inter-related aspects of the infrastructure and land use planning process include:
> Analysis of existing conditions, which led to the identification of development
constraints that were used as the starting point for the Land
Use/Demonstration Plan;
» The establishment of trunk watermains, storm collector sewers and sanitary
collector sewers along proposed major roads, which is meant to support
orderly and cost-effective phasing within SSUEA; and,

» The integration and design of the pathways system to reflect environmental
amenities, transportation networks, and neighborhood requirements.

Table 2: Summary of Studies and Reports

Report Relationship to Master Servicing Study
Class Environmental Assessment Provides overview of infrastructure projects to service the
Requirements Overview (Morrison development area and applicability of the Environmental Assessment
Hershfield) dated October 2023 and Planning Act process.

Identifies the existing municipal infrastructure within, and
surrounding, the SSUEA and assesses capacity to service the study
area.

Existing Conditions Report - Servicing
Infrastructure (DSEL) dated Sept. 2023
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Stittsville South W4 Future Neighborhood
Area - Existing Conditions Report (Kilgour
& Associates Ltd.) dated August 13, 2024

Delineates the natural heritage system within the SSUEA based on
field studies performed and identifies opportunities for consideration
in the planning process related to development options.

Defines drainage features and setbacks within and adjacent to the
subject lands, which influences stormwater management
recommendations for the development.

Geotechnical Investigation - Proposed
Residential Development (Paterson)
dated August 7, 2024

Determines general site subsoil and groundwater conditions,
provides grade-raise recommendations, and bedrock contours.

Hydrogeological Existing Conditions
Report (Paterson) dated August 7, 2024

Assesses the hydrogeological setting of the site with respect to
bedrock and surficial geology, aquifers, aquitards, horizontal and
vertical flow patterns, existing groundwater recharge/discharge, and
aquifer vulnerability.

Hydrogeological Study and Water Budget
Assessment (Paterson) dated August 7,
2024

Assesses the hydrogeological setting of the site with respect to
aquifer systems, groundwater levels, hydraulic properties and
catchment characteristics. Provides pre-development water budget
analyses to identify infiltration potential and opportunities for the use
of LID measures.

Conceptual SWM Ponds Sizing and
Preliminary HGL Analysis - Draft Report
(JFSA) dated August 9, 2024

Conceptual sizing of two SWM ponds, impacts of discharging a
portion of SSUEA lands to the Davidson SWM Pond, and preliminary
storm and sanitary HGL analysis.

Hydraulic Capacity and Modeling Analysis
- Stittsville South Urban Expansion Area
Development (Technical Memorandum -
Final) (GeoAdvice Engineering Inc.) dated
January 2025

Describes the assumptions and results of the hydraulic modeling and
capacity analysis for proposed development within the SSUEA lands.
Includes identification of connections to existing municipal
infrastructure and ensuring guideline requirements are satisfied.
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3.0 EXISTING CONDITIONS

DSEL prepared and submitted an Existing Conditions Report in September 2023 included in
Appendix A.

The following summarizes key items from the existing conditions report that informed the
preparation of the MSS along with updated materials.

3.1 Existing and Adjacent Land Uses

The study area encompasses approximately 80 ha of land and is bound by Flewellyn Road to
the south, Shea Road to the east, an existing urban subdivision development to the north
(Stittsville South - Area 6 ("Edenwylde”)) and an estate lot subdivision (Woodside Acres) to
the west.

The subject area is currently a mix of active/former agricultural/pasture land in the eastern
portions and partial forested areas in the western portion. The overall area is bisected
diagonally (north/south) by an existing HONI 500kV utility corridor and an existing
stormwater management facility (Davidson Stormwater Pond) is located centrally within the
property and manages flows from a portion of the Edenwylde Subdivision to the north.

In addition, a stormwater conveyance ditch originating from the development areas to the
north, conveys drainage southward parallel to the east boundary of the current 6070 Fernbank
Road property. The ditch officially transitions to being the Faulkner Municipal Drain (FMD)
approximately 215 m north of the Flewellyn Road ROW and then flows eastward along the
Flewellyn Road corridor and then southward along the west side of Shea Road.

Land use to the southwest of the subject consists of a rural estate lot subdivision (Woodside
Acres) while lands to the northwest are comprised of new urban community development
areas (Stittsville South - Area 6 ("Edenwylde”)) which began construction in ~2016/17.

Along the subject area periphery are six rural residential properties fronting onto Flewellyn
Road and one undeveloped rural parcel fronting Shea Road.

3.2 Land Ownership

The SSUEA subject area is comprised of multiple landowners with lands of varying size.
However, the majority of land ownership (approximately 88%) within the development area
is under one ownership (Caivan) with the remainder being smaller holdout parcels as indicated
in Exhibit 1 in Section 1.1 of this report.

3.3 Jock River Reach 2 and Mud Creek Subwatershed Existing Conditions Report

Marshall, Mackin, Monaghan completed a Subwatershed Existing Conditions Report in May
2009 for the Jock River Reach 2 and Mud Creek subwatershed.

The subject lands are included in the Jock River Reach 2 catchment area, where runoff from
the site flow to the Jock River via the Faulkner MD and Flowing Creek. Flowing Creek empties
into the Jock River east of the Village of Richmond.

The Subwatershed Existing Conditions Report was prepared to develop integrated
subwatershed plans based on eco-system management principles that will guide stakeholders
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on how to best manage human activities affecting surface/ground water resources and other
valued eco-system components in the subject subwatersheds.

Groundwater recharge, to the bedrock aquifers, within the Jock River Reach 2 subwatershed
was anticipated to occur where the bedrock is close to the surface, and where the surficial
materials have relatively higher permeability. The bedrock is shallowest to the north, west
and south of the subwatershed. The study indicated that the subject lands were identified as
having shallow overburden.

The study found no evidence of urban impact on flows due to low proportion of urban lands
except for Wilson-Cowan Drain.

The estimated water budget within Jock Reach 2 the breakdown was estimated at 358 mm of
runoff, 372 mm of evapotranspiration and 213 mm of infiltration (943mm of precipitation).

The study did not present any specific recommendations for development within the
watershed.

3.4 Source Protection

The subject lands reside within both the Mississippi-Rideau and Raisin Region-South Nation
Source protection areas.

Mapping from the Mississippi-Rideau Source Protection Plan indicates that some portions of
the development area may fall under the fringes of the Significant Groundwater Recharge
Area (SGRA) mapping and is included with an area identified as Highly Vulnerable Aquifer.
See Schedules L and M of the source water protection plan included in Appendix A.

Highly Vulnerable Aquifers receive a vulnerability score of 6. Significant Groundwater
Recharge Areas receive a vulnerability score of 2 to 6 depending on the area’s vulnerability.
Activities can only be considered a “significant” drinking water threat in areas scored 8 to 10.

There were no Wellhead or Intake protection zones identified within the subject lands.

3.5 Road Infrastructure

As discussed above, the subject lands area bounded by the following existing roads:
» Shea Road to the east,

» Flewellyn Road to the south, and
> Existing local roads to the north, Ocala Street and Painted Sky Way.

3.6 Topography and Drainage

For the Caivan landholdings west of the HONI corridor the site topography generally drains
east and south (elevations ranging from 109 m to 103 m) with drainage ultimately being
conveyed to the north Flewellyn Road right-of-way (ROW) and the FMD which bisects the
development area.

Similarly, the development area east of the HONI corridor also drains eastward and southward
(elevations ranging from 104 m to 102 m) to the portion of the FMD along the northern
Flewellyn Road ROW as well as the western side of the Shea Road ROW.
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No flood hazard lands have been identified within or near the subject lands.

3.7 Geotechnical

Paterson Group (Paterson) was commissioned to complete geotechnical investigation for the
SSUEA lands.

Key details are discussed herein, while full details are provided in the above report. The
geotechnical investigation indicates that:

>

Surface Conditions: Western portions of the subject site (west of FMD) are heavily
vegetated while eastern areas are generally cleared of trees and vegetation. The site
gradually slopes from the northwest to the southeast. The site also gradually slopes
downward from the northeast and southwest to the central portion of the site, thereby
having a shallow valley bearing northwest to southeast.

Soil Profile: Profile consists of topsoil overlying a loose to compact, brown silty sand
to sandy silt deposit, followed by compact to dense glacial till, underlain by bedrock.
The glacial till deposit was generally observed to consist of compact to dense brown
silty sand with gravel, cobbles and traces of clay.

Bedrock: The bedrock within the subject area consists of limestone, dolostone, shale
and sandstone of the Gull River Formation and an overburden drift thickness of 0.3 to
6.1 m depth across the subject site. Borehole investigations into the bedrock surface
yielded an average Rock Quality Designation (RQD) value ranging from 57 to 100%
indicating a fair to excellent quality bedrock across the site. Proposed development
within bedrock may require blasting; specific blasting requirements would apply. See
bedrock contour plan extracted from the Geotechnical report in Appendix B.

Preliminary Grade Raise: From a geotechnical perspective, the subject site has
been considered satisfactory for the proposed development. Only two borehole
locations observed a discontinuous shallow stiff, brown, silty clay layer which may
have isolated specific 2m permissible grade raise restrictions but that would be refined
at a site-specific level in future development applications.

Groundwater: A total of 13 groundwater monitoring wells were installed within the
development area. The groundwater table will fluctuate seasonally but measured
groundwater levels generally ranged from 0 to 3.7 m below existing ground. See
bedrock contour plan extracted from the Existing Hydrogeological report in
Appendix B.

3.8 Hydrogeological Conditions

The hydrogeology of the subject area has been analyzed by Paterson Group. The
hydrogeological investigations indicates that:

>

Groundwater Recharge: The field saturated hydraulic conductivity indicates that
the overburden soils are considered to have a moderate hydraulic conductivity
suggesting that the overburden materials act as a permeable layer to predominantly
transmit groundwater in a horizontal direction with insignificant recharge to the
bedrock layer below due to the higher RQD values. A portion of the site is mapped as
a significant groundwater recharge area (SGRA). The Mississippi- Rideau Source
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Protection Region (MRSPR) SGRA mapping shows that the site area mapped as a
recharge area is negligible compared to the overall SGRA zones. It should be noted
that site specific testing provides better resolution than the high level SGRA mapping
provided by the MRSPR.

> Water Budget: It was Paterson’s interpretation that saturated conditions in the
permeable overburden soils represent the existing water table at the subject site with
the potential for minor groundwater lowering due to servicing installation and a typical
minor water budget deficit after development. The shallow bedrock, perched
groundwater in the shallow overburden, and high RQD values may make it impractical
to use infiltrating Low Impact Development (LID) measures on the site. The use of
best management practices (BMP) should be used for stormwater quality and quantity
control to assist in infiltrating clean water, treating salt impacted water where possible
or redirecting salt impacted water away from the SGRA during seasonal periods with
expected elevated salt levels.

> Groundwater Flow: The direction of hydraulic gradients shows that groundwater
flow travels predominantly from west to east towards the eastern corner of the subject
site. The overburden and bedrock groundwater flow in the vicinity of the study area
is considered to partially reflect local topography and subwatershed regional
boundaries. It is anticipated that the vertical gradient observed in the west portion of
the site is due to the higher topography to the west of the subject site providing
additional head where groundwater may daylight in areas such as the human-made
excavation observed in the west portion of the site. The eastern portion of the site is
showing a slight downward gradient which is indicative of the overburden providing
insignificant recharge to the underlying bedrock aquifer. It should be noted that
groundwater within the shallow overburden aquifer is expected to flow laterally at the
bedrock interface until it is discharged at the Faulkner Drain or roadside ditch.

> Aquifers: In general, the overburden soils at the subject site are relatively shallow
and consist of moderate hydraulic conductivities with lower value materials on the east
side of the development area. With the limited thickness of available quantity of
groundwater within the overburden aquifer, it is not considered an adequate source
for water supply wells. Surrounding water wells in the vicinity of the site are accessing
the bedrock aquifers. Based on a review of the MECP water well record database,
Paterson has identified one aquifer system in the vicinity of the study area which
consists of the underlying bedrock aquifer. The Gull River Formation aquifer system is
located over the entirety of the study area. The majority of water wells are completed
at greater depths within the bedrock unit.

> Wells: As noted above, water supply wells are the primary source for drinking water
for existing residential properties to the west (Woodside Acres) and adjacent holdout
properties.

3.9 Existing Hydrology

JFSA completed an assessment of the pre-development hydraulic and hydrologic drainage
conditions included as part of the Existing Conditions Report, in Appendix A.

A detailed topographic study was completed to identify all major flow paths within the
development under existing conditions. From this analysis, it was found that for the eastern
lands, the site primarily consists of 2 major drainage areas both of which discharge to the
Faulkner Drain on Flewellyn Road. For the western lands, the drainage patterns are slightly
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more complex but approximately half of the lands discharge to the Faulkner Drain on Flewellyn
Road, while the remaining half discharges to the Faulkner Drain where it divides the east and
west properties.

Continuous hydrologic modelling has been completed which has made use of soil infiltration
testing completed by Paterson Group to determine the site’s predevelopment water budget.
Based on this analysis it was determined that for the total development site, approximately
17% of the annual rainfall will result in runoff, 63% will evaporate and 20% will infiltrate.

Based on Table 4.2 of the Robinsons report there are three existing culverts that act as
residential entrances on Flewellyn Road (Culverts 4+882.90, 5+055.00 & 5+185.40) that
are either close to or have slightly less than the required capacity to safely convey the full
100-yearflow. The culverts are likely controlling water levels along this portion of Flewellyn
Road, as such these culverts should be revisited in the future to ensure that peak water levels
are contained within the Faulkner Municipal drain.

3.10 Municipal Drains
3.10.1 Flowing Creek Municipal Drain

As noted above runoff from the subject site drains to the existing Faulkner Municipal Drain to
the Flowing Creek Municipal Drain.

The 1973 Engineers Report indicates that “For most row crops, surface drainage systems
should remove excess water from the soil surface within 24 hours after the rainfall ceases,
providing there are lateral drains within the basin.”

“The flow for excellent farm drainage has been used in our design for the Main Drain. This
design will not provide for peak flows during the freshets or the occasional torrential summer
storm. Excess run off during these times will be discharged as overland flow and the lands
adjacent to the channels may be flooded temporarily, however, not for such a period that
excessive crop damage will result.”

3.10.2 Faulkner Municipal Drain

Robinson Consultants Inc. was appointed by the City of Ottawa on April 27, 2016 to complete
an Engineer’s Report to amend the existing Engineer’s Report for the Faulkner Municipal Drain.

The engineering consideration of the impact of the land use change included a review of the
"Stittsville South Subdivision City of Ottawa, Faulkner Drain Hydrotechnical Update" (SWM
Report) as prepared by Novatech Engineering Consultants Ltd., dated "Revised July 15,
2016". The Hydrology in the Novatech Engineering Consultants Ltd., July 2016 report was
based on full development in accordance with the approved Community Development Plan,
referred to Scenario 3. The hydrology from this report has been reviewed and approved by
the City of Ottawa and has been used as the basis for design of the improvements to the
Faulkner Municipal Drain included in the current report.

A steady state flow model was produced using HEC-RAS software to review and assess flow
impacts on the Faulkner Municipal Drain.

The capacity of existing culverts on the Faulkner Municipal Drain was calculated using MTO
nomographs. The modeled flow at these culverts was then used to verify if the culverts had
sufficient capacity to convey the design flows.
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Robinson Consultants Inc prepared an addendum to the Faulkner Municipal Drain report on
March 26, 2021. Modifications to the existing Faulkner Municipal Drain included relocating a
portion of the drain, lowering the profile, and modifying the cross-section of the drain to
increase the capacity and to reduce the potential for erosion of the steep banks. The proposed
modifications were made to accommodate the drainage from the stormwater management
systems for the development area and will relocate the drain outside the road allowance for
Shea Road where it was very deep and presented a safety hazard.

3.11 Environmental Considerations

Kilgour and Associates was commissioned to complete an Environmental Impact Statement
(EIS) for the W-4 lands, assessing the existing natural features, ecological assets, and
potential environmental constraints to development.

The subject area is within the Rideau Valley Conservation Authority jurisdiction. During review
of the site KAL conducted a headwater drainage feature assessment (HDFA) of the subject
area. The review identified six (6) HDF’s located both adjacent and within the development.
One group of channels (tributaries A, B and D) is associated/located within the western treed
area of the site while the second grouping (tributaries C, E and F) is primarily associated with
the FMD which bisects the study area and ultimately conveys all flows from the site. The
following table describes the various features.

Table 3: HDFA Summary

KAL HDF Tributary (HDF) Description
Identifier(®)

Originates in the northwest region of the site (~150 m offset from west
boundary and roughly parallel to Tributary D) and flows southward as a
braided channel towards Flewellyn Road. It primarily functions as a
drainage feature supporting spring/rainfall run-off.

Tributary A

Originates within the northwest, central region of the site and flows
Tributary B southeast, eventually joining Tributary E. It has a standing water pool
present with interstitial flow towards the Flewellyn Drain.

Flewellyn Road ditch feature (north side) originating at the southwestern
corner of the Site, at the terminus of Tributary D. Flows eastward, joining
the Faulkner Drain. Tributary C is a permanent feature that has water
present year-round

Tributary C

Man-made, engineered lot swale feature that originates in the
northwestern corner of the Site. It follows the western property boundary
Tributary D and is present within portions of the rear yard allowances of the adjacent
Woodside Acres estate lot development. Primarily functions as a drainage
feature supporting spring/rainfall run-off.

Constructed, linear channel feature that originates within the west,
central portion of the site and flows south eventually turning eastward
Tributary E joining the Faulkner Drain. It has intermittent standing water pools
present with intermittent flow towards Faulkner Drain and receives
intermittent flow from Tributary B.
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Shea Road ditch feature (west side) at the eastern Site boundary. It is
located adjacent to an agricultural field and connects downstream to the
Faulkner Drain at Flewellyn Road. It primarily functions as a drainage
feature supporting spring and rainfall run-off.

Tributary F

HDFs on the site currently exist in primarily forested areas such that they include extensive
tree cover along their riparian corridors. The HDFs themselves are hydrologically limited,
having insufficient water level though most of the year to support fish or other aquatic wildlife.
Based upon site topography and constraints, future site development is anticipated to require
the construction of multiple wet stormwater management facilities to support quality/quantity
stormwater management for the area. The outlet channels for each feature provide an
opportunity to design local watercourses following principles of natural channel design and
with increased levels of hydration that would support improved habitat conditions beyond the
limited capacity afforded by the current HDFs.

Standard HDFA management directives of “Mitigation” indicate that a feature may be
maintained, replicated, or enhanced using natural channel design techniques to maintain or
enhance the reach. There is no requirement to retain the feature per se, but on-site flow,
outlet flows, and overall water balance for the area must be maintained by providing
mitigation measures to infiltrate clean stormwater. Per KAL, this applies to Tributaries A and
D.

Standard HDFA management directives of “Protection” indicate that the feature may be
maintained and/or enhanced, but typically should not be relocated. The general directive is
for the feature to be protected and its riparian zone enhanced where feasible. Notably for
Tributaries B and E, however, these tributaries are sourced from the SWCM1-1 community
wetland (see Kilgour Natural Heritage Conditions report for further details). As the wetland
would be unlikely to remain with development occurring on the western half of the site, (i.e.
even with standard setbacks) the hydrology of those tributaries is unlikely to remain
regardless of protections otherwise applied. Tributaries C and F are also designated as
“Protection” but those HDFs are periphery to the site (i.e. roadside ditches) and can be
maintained in their respective locations.

Tributary D along the western boundary of the study area, and the Faulkner Drain were
identified as requiring development setbacks. Tributary D with a development setback of 5 m
is anticipated to protect the limited flows within the feature. KAL has indicated that the
existing FMD has variable setback buffers from 0 m through much of its length beyond the
site. North of the SSUEA also has minimal setbacks. KAL concludes that the functionality of
any buffer would be limited to providing filtration of overland runoff could be provided by a
setback of 15m with simple vegetation buffers, or less provided that overland flows are
treated by a stormwater facility prior to release or landscaping with comprehensive plantings.

KAL indicates that, the outlet channels for each feature provide an opportunity to design local
watercourses following principals of natural channel design and with increased levels of
hydration that would support improved habitat for local biota beyond the limited capacity
afforded by the current HDFs. Regarding the previously discussed forest cover on the Site,
SWM block planning should include extensive canopy cover that also allows new watercourses
to still be situated directly within a forested riparian context.
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4.0 NEED AND JUSTIFICATION FOR MUNICIPAL SERVICING
4.1 Vision & Goals for the SSUEA

It is envisioned that the SSUEA study area will be a residential enclave for the residents in
the southern boundary area of Stittsville. The combination of diverse housing options, in
addition to the leisure and recreational opportunities, will make it an attractive place to live
and play. The integration of various housing options, coupled with leisure and recreational
amenities within the development, is anticipated to foster an appealing living and recreational
environment.

An offset grid pattern road network, characterized by regularly spaced intersections will
optimize transit, cycling, vehicular travel, and pedestrian circulation. The Hydro One Corridor
will provide a strong linear corridor for pedestrians and cyclists, which will form part of a
Greenspace network that links features such as the Davidson Stormwater Facility,
watercourses, parks, and open spaces.

4.2 Servicing Problem Statement

A servicing strategy is needed to support the wastewater collection requirements, water
demands, storm drainage requirements, and stormwater management requirements for the
proposed land uses within the SSUEA. The servicing strategy must be consistent with the
Provincial Policy Statement (PPS), must meet City of Ottawa requirements, must meet the
requirements of other approval agencies (e.g. Ontario Ministry of Environment, Conservation,
and Parks, Ontario Ministry of Natural Resources and Forestry, Rideau Valley Conservation
Authority, etc.), and must demonstrate good engineering practice for the protection of public
safety, the environment, and sustainable operation.
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5.0 WATER SUPPLY SERVICING
5.1 Existing Water Supply

The SSUEA study area are expected to be included within the City’s Pressure Zone 3W service
area of the City of Ottawa water distribution network (see Figure 2 for reference). The
pressure zone receives supply from the Campeau Drive and Glen Cairn Pump stations. The
Stittsville Elevated Tank provides balanced storage during peak usage and fire flow conditions.
The available options for connectivity to the City’s water supply network include:

» The major water supply line in the vicinity of the developmentis a 400mm diameter
watermain along Fernbank Road, with a watermain stub approximately 300m
southwest of the Fernbank Road and Shea Road intersection;

> An existing 250mm diameter watermain located within the Parade Drive ROW,
immediately north of the western portion of the development area. A future
southbound ROW block from Parade Drive is located between civic addresses 714
and 720 Parade Drive;

» An existing 250mm diameter watermain is located within the Aridus Crescent ROW
which is north of the Davidson Lands parcel. An existing 50mm water service
within a servicing block from Aridus Crescent to the SRPS pump station is also
installed facilitating water supply to that facility;

> An existing 200mm diameter watermain located within the Painted Sky Way ROW
at the northwest portion of the Davidson land parcel; and;

» An existing 200mm diameter watermain location within the Ocala Street ROW north
of the northeastern portion of the Davidson land parcel.

5.2 Future Water Infrastructure Improvements

The City of Ottawa’s Infrastructure Master Plan (IMP) does not illustrate any planned upgrades
to the 3W pressure zone specific to servicing the W-4 lands.

Upgrades to the 3W pressure zone are limited to improvements to support development in
the W-2 and W-3 Urban Expansion Areas, where, it is contemplated to create a new Stittsville
PS for creation of new Stittsville pressure zone. The creation of the new pressure zone is
expected to have an indirect benefit to the existing zone, however City-wide hydraulic
modeling will be required to confirm the extent of the benefit.

5.3 Water Supply Goals
The following summarizes goals for the development of a preferred water supply network.

» Per the OP, civil infrastructure will need to be cost effective to support an affordable
supply of options across the city for different household types and income groups.

» The subject lands are shown within the PSA, see extracted Schedule 3 in Appendix
A, therefore development of water supply options will be restricted to the expansion
of the existing municipal system.

» Capable of potable water to the preferred concept plan in a cost-effective manner.
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» In conformance with MECP and City of Ottawa design standards.
» Utilize existing infrastructure.
» Minimize disruption to existing community.
5.4 Water Supply Targets
Table 4 summarizes the Water Supply Design Criteria employed in the preparation of the

preliminary water demand estimate as provided by the City of Ottawa for expansion areas
where the population exceeds 3000 persons. See correspondence with City staff in Appendix

C.2.

Table 4: Water Supply Design Criteria

Design Parameter

| Value

Extracted from Section 4: Ottawa Design Guidelines, Water Distribution (July

2010)

Minimum Watermain Size

150 mm diameter

Minimum Depth of Cover

2.4 m from top of watermain
to finished grade

During normal operating conditions desired operating
pressure is within

350 kPa and 480 kPa

During normal operating conditions pressure must not

276 kPa
drop below
During normal operating conditions pressure must not 552 kPa
exceed
During fire flow operating pressure must not drop below 140 kPa
City of Ottawa — Email Correspondence (July 2024)
Residential - Single Family 3.4 p/unit
Residential - Townhome/ Semi 2.7 p/unit
Residential - MediumDensity 1.8 p/unit

Average Day Demand

Single Detached

612 L/unit/day

Multifamily 535 L/unit/day
Apartment/Condo 394 L/unit/day
Water Loss per Connection 80 L/unit/day
Parkland 28,000 L/ha/day

Outdoor Water Demand

Single Detached

700 L/unit/day

Multifamily 350 L/unit/day
Apartment/Condo 0 L/unit/day
Parkland 0 L/unit/day

Maximum Day Demand

Single Detached

AVDY + OWD L/unit/day

Multifamily

AVDY + OWD L/unit/day

Apartment/Condo

AVDY + OWD L/unit/day
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Parkland 1.5 x AVDY

Peak Hour Demand

Single Detached 2.1 x MXDY L/unit/day
Multifamily 2.1 x MXDY L/unit/day
Apartment/Condo 1.6 x MXDY L/unit/day
Parkland 1.8 x MXDY L/unit/day

1 Values represent L/cap/day for residential land uses.

2 Occupancy factors chosen according to housing type. The values shown were extracted from
Section 4.2.8 of the Ottawa Design Guidelines - Water Distribution (2010)

3 Qutdoor water demand is applied to single family, semi-detached and townhome units with rear
yards.

4The 1.5 multiplier represents the additional outdoor water demand associated with employment
areas.

5.5 Required Fire Flow

Fire Flow requirements are to be confirmed in accordance with Local Guidelines (Fire
Underwriters Survey, 2020), City of Ottawa Water Supply Guidelines, and the Ontario Building
Code, upon development of detailed concepts for the detached single homes, townhouses,
stacked townhomes, and the park blocks. For planning purposes, fire flow estimates are
provided in the preliminary water demand estimate based on the information available in the
preliminary concept plan and comparable recent developments in the City of Ottawa.

Based on the initial boundary conditions provided by the City of Ottawa, the maximum
allowable fire flow requirement to ensure the minimum level of service within the distribution
network is 167 L/s. As such, a fire flow of 167 L/s was used for low density residential and
medium density residential, respectively, to assess the trunk watermain network capacity and
ensure that guideline requirements are met. Based on the analysis provided by GeoAdvice,
the distribution network can sufficiently meet the required level of service under normal and
emergency operating conditions. Adequate looping, hydrant spacing, and the elimination of
dead end watermains will be emphasized within the development as detailed design proceeds
to ensure that all guideline requirements are addressed. In addition, detailed fire flow
calculations are to be completed for the purpose of sizing local watermains. The trunk
watermain network has been designed for the maximum day plus 167 L/s fire flow
requirement which will govern the watermain sizing for the SSUEA.

A fire flow requirement of 167 L/s was assigned to low density and high-density residential
areas for the purpose of trunk watermain network design in support of the proposed land uses
in the SSUEA. A summary of the minimum available fire flows is shown in Table 5.

Table 5: Summary of Minimum Available Fire Flows (GeoAdvice, 2023)

Required Fire Flow Minimum Available Fire Flow

167 L/s (10,000 L/min) 232 L/s (13,920 L/min)

The modelling and reporting provided in Appendix C.1 indicates that the proposed watermain
network can provide domestic flows to the subject area with service pressures within the
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acceptable range and can provide the required fire flow at all modelled nodes. This fire flow
is considered representative of the maximum allowable flow for residential uses under current
City guidelines and is suitable for planning purposes for the residential uses proposed.

5.6 Boundary Conditions

The City of Ottawa provided boundary conditions at the following locations to assess
serviceability and recommend a preferred trunk watermain network in support of development
within the SSUEA.

» Boundary Condition Location 1: Pressure Zone 3W, Parade Drive, Existing
254 mm diameter watermain.

» Boundary Condition Location 2: Pressure Zone 3W, Hickstead Way via
Aridus Crescent, Existing 254 mm diameter PVC watermain.

> Boundary Condition Location 3: Pressure Zone 3W, Hickstead Way via
Painted Sky Way, Existing 254 mm diameter PVC watermain.

> Boundary Condition Location 4: Pressure Zone 3W, Ocaia Street, Existing
203 mm diameter PVC watermain.

5.7 Water Supply Servicing Design

GeoAdvice Engineering Inc. was retained to perform a preliminary hydraulic assessment for
the SSUEA Lands. The Hydraulic Capacity and Modeling Analysis — Stittsville South Urban
Expansion Area Development (GeoAdvice Hydraulic Analysis) prepared by GeoAdvice
Engineering Inc. dated Januar7 2025 is enclosed in Appendix C.1 for reference. This report
is prepared for the SSUEA (W-4) and also considered the southeast parcel in the potable
water servicing strategy.

The sizing of the trunk watermain infrastructure was considered in the GeoAdvice Hydraulic
Analysis. The overall distribution network will be assessed at the detailed design stage.

5.7.1 Water Supply Servicing Alternatives

To supply water to the entirety of the subject property, a local watermain network will follow
the road network and ultimately connect to off-site watermains based on the layout presented
in Figure 1.1 of the Hydraulic Capacity and Modelling Analysis Stittsville South Urban
Expansion Area Development (GeoAdvice, August 2024) report. Watermain connections and
sizing were reviewed as part of MSS-level design to address City of Ottawa and MECP
requirements.

Based on GeoAdvice’s review of the background infrastructure in this area, the watermain
connections available to the north of the subject property present the only feasible option to
service the lands, and no other logical or efficient alternative designs were advanced for
additional analysis and evaluation. At this time, no opportunities exist to connect to the
existing municipal infrastructure outside of what will be proposed below. Future extension of
the 400 mm diameter watermain within Fernbank Road and the 300 mm diameter watermain
within Shea Road (Cope Drive-Shea Road Intersection) would provide possible connection
opportunities, however, no infrastructure upgrades are currently identified in the
Infrastructure Master Plan (City of Ottawa, 2023) and adequate supply can be provided to the
SSUEA in the absence of public infrastructure upgrades.
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5.7.2 Water Servicing Plan Recommended Alternative
Stittsville West Lands

An existing, single, future north/south roadway connection is depicted within the legal fabric
of the subdivision to the north (located between 714 and 720 Parade Drive). This location
would provide a future roadway connection and watermain feed location from the existing
watermain network for to the West Lands for initial phases of development in this area.

There are no additional future right of way blocks for a second roadway connection to the
Parade Drive watermain from the West Lands. In terms of additional watermain feeds (either
interim or permanent) a secondary watermain connection for the development area could be
implemented via:

> An interim/permanent loop through the Parade Drive stormwater management pond
block at the east end of Parade Drive.

> A watermain loop underneath the tributary to the FMD, then north through the
walkway block adjacent to the SRSPS and connecting to the Aridus Crescent 250 mm
watermain. This would require an upsize of the existing 50mm water service to the
sanitary pump station.

Stittsville South Lands

An existing, single, future north/south roadway connection is depicted within the legal fabric
of the subdivision as an extension of Painted Sky Way from the adjacent Stittsville South -
Area 6 (Edenwylde) development to the north. This location provides the primary water
supply point to the South Lands. Similar to the second feed option for the West Lands, a
connection to the Aridus Crescent 250mm watermain could be implemented. For the ultimate
development of the South Lands area, east of the HONI corridor, an external connection from
Ocala Street will provide additional water supply and looping to the development area.

5.8 Commitments for Functional and Detailed Design

Detailed hydraulic analyses will be prepared for the phases of the proposed water distribution
network at the time of their respective detailed designs, to determine that water supply is
made available to the SSUEA as specified in the City of Ottawa Water Supply Guidelines.

The water distribution network will have to be designed to support the phased development
of the lands making up the SSUEA. The phased water supply systems will be looped for areas
> 50 m3, per ISTB 2018-02-08, to provide for system security and redundancy.

The proposed trunk watermain network is shown to generally follow the proposed road
network. Note that as the road network is conceptual in nature and is subject to change, the
watermain network is also subject to change. Easements may be required for local and trunk
watermains as detailed design progresses for the development lands, in order to meet City
and MECP guidelines.

During detailed design of the developments within the SSUEA:

» Demands will be updated, and distribution refined, once more detailed
development information is available;
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» Demand factors according to Section 4.2.1 of the City of Ottawa Design
Guidelines & subsequent Technical Bulletins will be used (for localized areas
with populations less than 3,000 and/or areas less than 50 ha);

» Local watermain sizing will need to be evaluated at the subdivision approval
stage; and,

> Individual residential blocks will be evaluated for required fire flow as detailed
plans for these sites are developed.

5.9 Water Supply Conclusion

The SSUEA is to be serviced by a proposed network of trunk watermains varying in diameter
from 250 mm to 300 mm. At this stage of analysis, only the trunk watermain within the West
and South Lands are shown. A network of local watermains is assumed to service
developments within the SSUEA.

A preliminary hydraulic analysis, provided in Appendix C.1, has been completed to ensure
compliance with City of Ottawa Water Supply Guidelines. The proposed watermain network is
expected to deliver all domestic and fire flows as per Ministry of the Environment,
Conservation, and Parks (MECP), City of Ottawa and Fire Underwriters Criteria to support
development within the SSUEA. Estimated fire flows of 167 L/s for low density and medium
density residential can be achieved for the development and service pressures are expected
to fall within the appropriate ranges.

All proposed water infrastructure is to be designed and constructed in accordance with
Ministry of the Environment, Conservation, and Parks (MECP) and City of Ottawa guidelines
as part of detailed design associated with the SSUEA.
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6.0 WASTEWATER SERVICING
6.1 Existing Infrastructure

The adjacent developments to the north of the subject lands are serviced by the existing Shea
Road Sanitary Pumping Station (SRSPS) which is located along the north boundary within the
SSUEA lands being assessed and generally located within the Stittsville South Lands
portion of the development area (North of the existing stormwater management pond
(Davidson Pond)). As per the Environmental Compliance Approval (ECA #3415-ADWLIJG)
issued September 21, 2016 (see report excerpt in Appendix D.1), the SRSPS, constructed
in 2017, was designed with an interim firm capacity of 42 L/s and upgraded to its current firm
capacity of 84 L/s (in accordance with its original design) in late 2022. The SRSPS forcemains
were also directed to the most recent extension of the Fernbank Sanitary Trunk Sewer (FSTS).

A 450mm diameter sanitary sewer connected to the SRSPS is available to service the SSUEA.
The existing 450mm diameter inlet sanitary sewer has a residual capacity of approximately
80% which would allow for an additional ~390 L/s of sanitary.

Per the Master Servicing Report for the Stittsville South — Area 6 development, there is excess
capacity available in the Fernbank Lands trunk sewer (see report excerpt in Appendix D.2).
The Area 6 study summarized that the Fernbank Trunk was designed for a peak flow of 528
L/s (Fernbank CDP Lands - New Trunk Sewer sanitary design sheet provided in Appendix
D.3 for reference) and had a capacity of 670 L/s (excess capacity of 142 L/s). The Area 6
report further summarized that the Area 6 and Liard Street P.S. (monitored) flows to the
Fernbank Trunk totaled approximately 85 L/s and 39 L/s respectively and would utilize a
portion of this capacity. However, the original design criteria of the Fernbank Trunk system
(and Area 6) was based on older City of Ottawa design criteria. When considering the new
criteria adopted by the City after those designs the excess capacity available is increased.

Table 6: Sanitary Flow Review

Area PF Qunits | Qcom/1Inst Q1/1 Qror | Diff.

Network Reviewed (ha) Pop. ) (L/s) (L/s) (L/s) (L/s) | (Lss)

Old City Parameters for Sanitary (1)

Fernbank CDP Lands (@ 551.8 30,169 | 2.47 302.5 71.0 154.5 |528.0 o
Stittsville Area 63 70.74 4,502 | 3.29 59.94 2.37 19.81 82.1 o
Liard St P.S. (monitored) ) -- -- -- -- -- -- 39.0 -

New City Parameters for Sanitary (5

Fernbank CDP Lands 551.8 | 30,169 | 2.18 | 213.1 39.76 182.09 |435.0 | -93.0
Stittsville Area 6 70.74 | 4,502 | 2.83 41.2 1.33 23.34 | 66.0 | -16.1
Liard St P.S. (monitored) (®) -- -- -- -- -- -- 39.0 0
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(1) Old City Parameters: 350 L/day; 0.28 L/s/ha infiltration; Comm./Inst. Flow = 50,000 I/ha/day

(2) Sanitary design sheet excerpt provided in Appendix B. From “Fernbank Community Design Plan — Master Servicing Study (June
2009)”

(3) Sanitary design sheet excerpt from updated IB design for Edenwylde development. From City submission 2020-04-09"

(4) Liard Street pump station — monitored flow summary from the “West Urban Community — Wastewater Collection System Master
Servicing Plan” by RV Anderson Associates Ltd., dated July 2012 and as summarized in the Area 6 MSS.

(5) New City Parameters: 280 L/day; 0.33 L/s/ha infiltration; Comm./Inst. Flow = 28,000 I/ha/day; updated Peak Factor correction
factor

(6) Same value as prior as it was monitored information.

(7) Peaking Factor

From the table above the flow summarized in the Fernbank Lands trunk is reduced from 528.0
L/s to ~435.0 L/s (-93.0 L/s) based on review with new parameters.

The Area 6 land development flows are reduced from 82.1 L/s to ~66.0 L/s (-16.1 L/s).

The Area 6 MSS summarized excess capacity at peak flow in the Fernbank Lands trunk at 142
L/s. With the new parameters this excess capacity increases to 235 L/s based on the above
table with 105 L/s of that taken up by the Area 6 and the Liard St. P.S. flows (130 L/s capacity
remaining).

6.2 Future Expansion

The IMP contemplates a required expansion to the existing Shea Road Pump Station to
support the SSUEA.

Section 7.8.4.2. of the IMP indicates that to accommodate growth up to 2046, the capacity
of the Shea Road PS will need to be increased to 110 L/s. The project cost was estimated at
$7,800,000 and was anticipated to be 100% Development Charge funded.

6.3 Wastewater Collection Goals

The following summarizes goals for the development of a preferred wastewater collection
system.

» Conformance with design standards: Designed and planned in conformance with MECP
and City of Ottawa design standards.

» Meets Public Service Area requirements: The subject lands are shown within the public
service area, see extracted Schedule 3 in Appendix A, therefore development of
wastewater supply options will be restricted conveyance of wastewater to the existing
collection system. IE, on-site treatment is not contemplated in the development of
collection alternatives.

» Level of Service: Per Section 4.3.2. of the IMP, System design criteria established in
the IMP is intended to ensure that current City design and level of service guidelines
can be met in future neighbourhoods. They are not intended to achieve improvements
to levels of service in existing development areas.

> Affordable: Civil infrastructure will need to be cost effective to support an affordable
supply of options across the city for different household types and income groups.

» COperable: Design to consider ease of operation.

» Sustainable: Preferred solution will consider future maintenance and operation cost.
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» Community Impacts: Minimize disruption to existing community.
6.4 Wastewater Design Targets

The criteria employed in the preliminary design of the proposed wastewater system are
summarized in Table 7.

Table 7: Wastewater Design Criteria

Design Parameter | Value

Current Design Guidelines
Residential - Single Family 3.4 p/unit
Residential - Townhome/ Semi 2.7 p/unit
Residential - Apartment 1.8 p/unit
Average Daily Demand 280 L/d/per
Peaking Factor Harmon’s Peaking Factor. Max 4.0, Min

1.0
Infiltration and Inflow Allowance 0.33 L/s/ha for all areas
Park Flows 9300 L/ha/d
(75 p/acre per Sewer Guidelines Appendix
4-A)
Park Peaking Factor 1.0
Sanitary sewers are to be sized employing 1 2 1
the Manning’s Equation Q= ;ARASA
Minimum Sewer Size 200mm diameter
Minimum Manning’s 'n’ 0.013
Minimum Depth of Cover 2.5m from crown of sewer to grade
Minimum Full Flowing Velocity 0.6m/s
Maximum Full Flowing Velocity 3.0m/s
Extracted from Sections 4 and 6 of the City of Ottawa Sewer Design Guidelines, October 2012, and
recent residential subdivisions in City of Ottawa.
Operational Parameters on Monitoring Data
(Example Only, Values to be Reviewed on Case-by-Case Basis with City of
Ottawa)

Average Daily Demand 280 L/d/per
Harmon - Correction Factor 0.4 to 0.6
Commercial / Institutional Peak Factor 1 (non-coincident peak)
Extracted from Sections 4 and 6 of the City of Ottawa Sewer Design Guidelines, October 2012, and
recent residential subdivisions in City of Ottawa.

The City of Ottawa Sewer Design Guidelines state that wherever possible, the design of
sanitary sewers should be based on the ultimate sewage flows permitted by the land use
zoning. The preferred concept plan and associated population projections, detailed in Section
1.1 of this report, represent the best available planning information and thus have been used
for the purpose of sizing the proposed trunk sanitary sewer network. A summary of the
associated design assumptions is provided below:

» Low Density Residential Areas: Based on the unit type areas available from
the preferred concept plan, as well as the population densities from the City
of Ottawa Sewer Design Guidelines (single family - 3.4p/unit, townhomes -
2.7p/unit, back-to-back townhomes - 2.1 p/unit, apartments 1.8 p/unit), a
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population density of 148 pop/gross ha was assigned to all low-density
residential areas.

» Medium Density Residential Areas: Based on the unit type areas available
from the preferred concept plan, as well as, the population densities from the
City of Ottawa Sewer Design Guidelines (single family — 3.4p/unit, townhomes
- 2.7p/unit, back-to-back townhomes - 2.1 p/unit, apartments 1.8 p/unit), a
population density of 144 pop/gross ha was assigned to all medium density
residential areas. Applying the 221 pop/gross ha density to the medium
density areas allows for more flexibility in the future design of the medium
density blocks.

Note that with the use of the population densities reported above, the population may differ
from the populations reported in Section 1.1. The populations used for the wastewater
servicing design are conservative in nature to allow for the sanitary sewer networks to
accommodate potential changes in population and servicing demand estimates at the detailed
design level, as site-specific designs advance.

6.5 SSUEA Wastewater Servicing

Sanitary sewer routing and sizes have been preliminarily proposed as part of MSS-level
design, to meet City and MECP guidelines. The preferred trunk wastewater design follows and
ultimately connects to the existing 450 mm diameter PVC sanitary sewer which conveys flows
to the SRSPS based on the layout presented in Drawing No. 4. The preferred design is a
sanitary network that makes efficient use of existing SRSPS pump station and applicable
downstream infrastructure.

6.5.1 SSUEA Wastewater Servicing Options
The following options were evaluated for sanitary servicing for the West/South Lands:

Option 1: Gravity sanitary flows for Stittsville West/South Land areas to the existing
SRSS along with:
a. Upgrades to the SRSPS to accommodate new flows (pumps, instrumentation,
electrical, generator etc);
b. Utilization of existing forcemains to the FSTS (pending capacity review);
c. Construction of a new emergency overflow to a future stormwater management
pond (SWMP) for the SSUEA to allow for lower underside of footings for the
development.

Option 2: Construction of a new sanitary pump station within the southern portion of the
South Lands along with:
a. Forcemains pumping flows to the existing SRSPS;
b. Upgrades to the SRSPS to accommodate new flows (pumps, instrumentation,
electrical, generator etc);
c. Utilization of existing forcemains to the Fernbank Sanitary Trunk Sewer (FSTS);
d. Construction of a new emergency overflow to a future stormwater management
pond (SWMP) to allow for lower underside of footings for new development.

Option 3: Construction of a new sanitary pump station within the southern portion of the
South Lands which would accept all sanitary flows within the service area along with:

a. Decommissioning of the existing SRSPS;

b. Extension of gravity sewers to the new pump station;
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c. Utilization of existing forcemains to the Fernbank Sanitary Trunk Sewer (FSTS);
d. Construction of a new emergency overflow to a future stormwater management
pond (SWMP) to allow for lower underside of footings for new development.

Option 4: Similar to Option 3 above with the difference of implementing construction of new,
independent, twin forcemains to the FSTS via Shea and Fernbank Roads (i.e. should the
existing forcemains be found not suitable due to the additional head required to pump from
the southern area).

Option 5: Construction of a new sanitary pump station within the southern portion of the
South Lands which would be independent of the SRSPS:
a. SRSPS is not touched;
b. Construct new, independent, twin forcemains to the FSTS via Shea and
Fernbank Roads;
c. Independent emergency overflow to a new SWMP.

6.6 Wastewater Evaluation Matrix

The wastewater servicing options presented in Section 6.5 were brought forward for
evaluation through a pair-wise comparison matrix. The evaluation matrix was developed
based on the wastewater collection goals which have been assigned weighting to guide the
selection of the preferred wastewater servicing solution.

Table 8: Stormwater Management Evaluation Criteria

Evaluation Parameter Value
Conformance with City 20%
Standards/Policies
Affordability 30%
Operation and Maintenance 20%
Sustainability 20%
Community Impacts 10%

The ranking values assigned to the alternatives based on the various criteria are given over
a relative range from 1 to 5.

Table 9: Decision Matrix Categories Ranking System

Ranking Description

The alternative meets all applicable requirements,
provides tangible benefits

The alternative has some minor negative impacts or
4 — Minor Impact dis-benefits that may easily be mitigated or
compensated for

The alternative has noticeable negative impacts,

3- Moderate Impact however, the severity of the impacts may be reduced
or compensated for

The alternative has significant negative impacts
which may be mitigated, although these may be
costly, time consuming or result in other negative
impacts

5 - Positive or No Impact

2 - Noticeable Negative Impact
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The alternative does not meet applicable
requirements, results in significant dis-benefits
and/or negative impacts cannot be mitigated

1 - Negative or Significant
Impact

Under this ranking system, each individual criterion is ranked relatively for each alternative.
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Table 10: Wastewater Servicing Evaluation

Option 1 — All flow to Option 2 — New PS pumping Option 3/4 — New PS, existing PS Option 3 — New PS,
existing (upgraded) PS to existing PS decommissioned independent of existing
(=) (=) (=] (=) (=)
Parameter £ £ £ £ £
..5, Description g ..g’ Description g .'5’ Description g 5 Description g f»
) o ) o ) o ) o | @
= n| = n| =S n| = n| =
Conformance . Diverges from Diverges from
with City 5 In confqrmance with infrastructure plan for Diverges from infrastructure infrastructure plan for
20% | current infrastructure | 5 1.0 . 0.4 3 0.6 3 0.6
Standards/ an for the area the area; not standard plan for the area the area
Policies P practice to pump to PS
I(_:%vr\::issttgr?ts}j%)tlon. High cost, construction High cost, construction of Costs for new PS and
Affordability 30% 5 1.5 | of new PS, upgrades 2 0.6 | new PS, deep trunk required | 2 0.6 . 3 0.9
scope and budget to existin to service existing area new forcemain
established 9 9
. Minimal change to Operation of two PS Minimal change to current Operation of two PS
Operation and | g0, | current level of 4 | 08 | facilties 2 | 0.4 | level of maintenance 4 | 08 | facilities 2 | 04
Maintenance maintenance ’ ’ ’ ’
Consistent with Double the amount of Similar to Option 1 in terms Double the amount of
Sustainability 20% | current long-term 4 0.8 | infrastructure to 2 0.4 | of single PS facility to 4 0.8 | infrastructure to 2 0.4
strategy maintain maintain over long term maintain
Some disruption Minimal impacts on
during construction Similar to Option 1 in Increased disruption to existing residential
Communit of upgrades terms of construction existin commuFr)\it durin community; traffic
Impacts y 10% | adjacent to existing 4 0.4 | impacts; having two 3 0.3 decom?‘nissionin >c/>f exist?n 3 0.3 | disruptions with new 3 0.3
P community but long facilities increases PS 9 9 forcemain construction;
term impacts are potential odour issues ) having two facilities
unchanged increases potential
odour issues
Total 4.5 2.1 3.1 2.6
Ranking 1 4 2 3
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6.6.1 Preferred Wastewater Servicing Plan

Based on the above analysis the recommended alternative was found to be Option 1, where
it scored 4.1.

This option mitigates additional costs, utilizes/optimizes existing infrastructure and does not
add additional uncertainty into the advancement of development. This is option is also
consistent with the City’s Infrastructure Master Plan, Draft Final (July 2024) which includes
costs for the SRSPS and forcemain upgrades as part of its Wastewater Master Plan (Collection)
Capital Program. See excerpts from the Draft IMP included Appendix D.7.

See attached Drawing No. 4 for an overview of the proposed trunk sanitary network.

6.6.1.1 West Lands Preferred Wastewater Servicing Plan

Proposed trunk sanitary sewers within the Stittsville West Lands are shown in Drawing No.
4. To demonstrate servicing feasibility, the trunk sewer is carried back at minimum slopes
while accounting for drops at manholes, existing infrastructure sizing, and possible conflicts
with crossing other sewers. As the design of the West Lands advance, the sanitary sewer
network details are subject to change; for example, to be raised where appropriate to offer
construction cost savings, provided that conditions related to minor changes are met.

The peak sanitary flow from the Stittsville West Lands are expected to be 44.11 L/s. See
Appendix D for detailed calculations.

6.6.1.2 South Lands Preferred Wastewater Servicing Plan

Proposed trunk sanitary sewers within the Stittsville South Lands are shown Drawing No. 4.
To demonstrate servicing feasibility, the trunk sewer is carried back at minimum possible
slopes while accounting for drops at manholes, existing infrastructure sizing, and possible
conflicts with crossing other sewers. As the design of the Stittsville South Lands advance,
the sanitary sewer network details are subject to change; for example, to be raised where
appropriate to offer construction cost savings, provided that conditions related to minor
changes are met.

The peak sanitary flow from the Stittsville South Lands are expected to be 37.21 L/s. See
Appendix D.4 for the sanitary trunk sewer design sheet calculations.

6.6.2 Sanitary Flow Review

As noted in Section 8.1, the SRSPS was recently upgraded to a firm capacity of 84 L/s.
Buildout of the tributary areas to the SRSPS is ongoing, however there remains excess
capacity available in the facility prior to any further upgrade/expansion being required.
Novatech (the original designers of the SRSPS) have reviewed staged flows to the SRSPS with
consideration given to inclusion of flows from the Stittsville West/South Lands
development area under various flow conditions. The evaluation of various flow conditions
(as often required by the City) considered the following:

a) Condition 1 - Design Flow Parameters for Occupied & Unoccupied

b) Condition 2 - Annual flow Parameters for Occupied & Design Parameters for
Unoccupied

c) Condition 3 - Annual flow Parameters for Occupied & Unoccupied
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d) Condition 4 - Rare Parameters for Occupied & Unoccupied
(Design Parameters meaning standard design guideline values for design of sewers and
pumping stations; Annual Parameters meaning typical flows based on data, and Rare
Parameters meaning exceptional events)
Based on proposed conceptual development layout and density, the SSUEA has a projected
population potential and effective extraneous area of ~5,760 persons and 64.2 ha (excluding
HONI corridor and ponds), respectively. The theoretical peaked flow for the SSUEA, not
considering peaking factors from external areas, is approximately 70 L/s.
With consideration to ongoing development, and existing lands, that are currently allocated
as being tributary to the SRSPS (i.e. Area 6 development, redirected flows from the planned
decommissioning of the Friendly Street Sanitary Pump Station etc.) the maximum required
firm capacity of an updated SRSPS will be approximately 130 L/s.
6.6.3 SRSPS Anticipated Upgrades
In its May 2023 Shea Road Pump Station & Fernbank Trunk Capacity Review, Novatech
anticipated the following upgrades to accommodate a new firm capacity (See Appendix D.6
for further details):
Certain Upgrades:
» Higher horsepower pumps;
> Starters; and
» Power to pumps.
More than Likely Upgrades:

» New generator.
Possible Upgrades:

» Primary power supply and 600V wiring,; and

» Upsize 150mm piping between wet well and valve chamber and within basement.
Current Configuration Likely Sufficient:

» Controls;

» 200mm forcemain (need to demonstrate that surge pressures will not be an issue due
to higher velocities; the theoretical velocity will be confirmed by a transient analysis
as part of the detailed design for the SRSPS upgrades);

» Wet well (as long as new pumps fit and operating volumes are adjusted);

» Control room; and

» Bypass chamber.
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Existing SCADA data for the current wastewater flows to the SRSPS will need to be reviewed
further during the Draft Plan stage, prior to detailed design, to determine residual capacity
and timing for future upgrades.

Novatech reviewed upgrade options and summarized their finding in the Memorandum “Shea
Road Pump Station Upgrade Options” December 20, 2024, included in Appendix D. Novatech
concluded that a new 300mm dia. forcemain, discharge chamber and gravity outlet, minor
pump station upgrades to mechanical (valve chamber and bypass manhole piping) and
electrical. Existing forcemains to be utilized. Similar HP pumps with a firm capacity of 130L/s.
Is the most practical, feasible, and cost-effective option.

6.6.4 Consideration of Alternatives for Sanitary Servicing Design

Wastewater sewer sizing and routing were reviewed as part of MSS-level design, to address
all City of Ottawa and MECP requirements. Given the background infrastructure planning in
this area and the predicted performance, no other logical or efficient alternative designs were
advanced for additional analysis and evaluation.

6.7 Commitments for Functional and Detailed Design

The wastewater conveyance systems will be designed to support the phased developments
within the SSUEA lands. All proposed sanitary sewer infrastructure is to be designed in
accordance with the City of Ottawa Sewer Design Guidelines and all MECP guidelines.

The proposed gravity sewer conveyance systems are shown to generally follow the proposed
road network. Note that as the road network is conceptual in nature, the alignments of the
trunk sanitary sewers are also subject to change. Easements may be required in order to
provide efficient servicing to address City and MECP guidelines.

During design of the development within the SSUEA lands:

» Demands will be updated and distribution refined, once the more detailed
development information is available;

» Design parameters according to City of Ottawa Sewer Design Guidelines will
be used;

» Design of the trunk sewers are to be optimized for construction efficiencies,
provided that there are no significant negative impacts to affected landowners
and that other requirements for minor amendments are met;

» Local sanitary sewer sizing will need to be evaluated at the subdivision
approval stage; and

» Capacity in downstream infrastructure will be confirmed through sanitary
sewer network modelling, as-builts, and/or sanitary design sheet information,
as required.

» Shea Road Sanitary Pump Station upgrade requirements will be reviewed from
a timing and cost perspective.

6.8 Wastewater Servicing Conclusion
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The design of the sanitary sewer network is in accordance with the City of Ottawa Sewer
Design Guidelines.

The West and South Lands within the SSUEA are tributary to the Shea Road Sanitary Pump
Station (SRSPS) and Fernbank Trunk sanitary sewer. The South and West Lands are to be
directed to the Shea Road Sanitary Pump Station via the proposed trunk sanitary
infrastructure as outlined in Drawing No. 4. Adequate residual capacity is available within
the receiving downstream infrastructure and it can be concluded that the downstream
infrastructure can adequately service the SSUEA lands. To support the full proposed
development, the SRSPS will require upgrades to increase the PS firm capacity. There is
currently excess capacity to accommodate the first phases of development and the timeline
for staged upgrades will be reviewed as part of the FSR and detailed design. Additionally,
JFSA has provided PCSWMM modelling to analyze the sanitary HGL elevations within the
proposed development lands based on the flow details previously provided. From JFSA's
analysis, it was found that the proposed existing sanitary sewer infrastructure is sufficiently
sized to convey sanitary flows away from the proposed development under various extreme
conditions. Please see the JFSA report in Appendix E.1 for additional details. Note that
updated HGL analyses will be provided at the functional and detailed design stage as
additional details are established.

All proposed sanitary sewer infrastructure is to be designed and constructed in accordance
with the City of Ottawa Sewer Design Guidelines and MECP guidelines as part of detailed
design associated with Planning Act applications within the SSUEA.
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7.0 STORMWATER MANAGEMENT

7.1 Existing Stormwater Drainage

The existing site topography for the subject properties generally drains eastward and
southward. As noted previously the site is essentially bisected by an existing drainage
watercourse which transitions into the Faulkner Municipal Drain (FMD). See Drawing No. 3
for an overview.

Parade Drive Stormwater Management Facility

The residential development area to the north of the Maguire/Faulkner properties is serviced
via an existing 1.9 ha stormwater pond block adjacent to Parade Drive. This stormwater
facility has the following characteristics:

Drainage Area = ~33.7ha

Permanent Pool Elevation = 103.50 m

Extended Detention Elevation = 103.70 m

100-Year Elevation = 105.33 m

The facility outlets to an existing ditch located east of the storm outlet approximately 405 m
upstream of the commencement of the Faulkner Municipal Drain.

Davidson Stormwater Management Facility

The existing development to the north of the Davidson/Eder properties is serviced by the
central “"Davidson” stormwater management pond. The existing Davidson stormwater pond
occupies approximately 3.2 ha of land and is partially located under the existing Hydro One
tower line. The ponds are sized for their respective areas with no specific additional areas
considered. This stormwater facility has the following characteristics:

Drainage Area = ~40.6 ha

Permanent Pool Elevation = 101.50 m

Extended Detention Elevation = 102.10 m

100-Year Elevation = 103.17 m

The facility outlets from the south end of its configuration to a ditched outlet that conveys the
flows southwest to the Faulkner Municipal Drain.

7.1.1 Faulkner Municipal Drain

Section 4.3.8 of the IMP outlines the requirements for establishing legal stormwater outlets
for development. It states:

1) Development applications must demonstrate a legal and sufficient outlet exists or
that adequate progress has been made towards achieving this requirement.
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2) MSS approval will be contingent on sufficient notification and opportunity for input
from affected property owners regarding the need for legal outlets.

The subject lands are entirely tributary to the Faulkner Municipal Drain, where the existing
drain bisects the lands.

Caivan petitioned the City to review the existing Faulkner Municipal Drain. A drainage
engineer, Robinson Consultants, was appointed by Council on October 16, 2024.

Progress has been made toward confirming the sufficiency of the Faulkner Municipal Drain to
accept flows from the subject site in the post development condition. The public will be
notified and will have opportunity to comment through the Planning Act and Drainage Act
Process.

7.2 Stormwater Management Goals

The following summarizes goals for the development of a preferred stormwater management
system.

» Conformance with design standards: Designed and planned in conformance with MECP
and City of Ottawa design standards.

» Volumetric:

o The EIS recommends maintaining the existing water budget to support base
flow to the receiving water course.

o Due to the existing geotechnical, hydrogeologic site conditions, and the City of
Ottawa Technical Memo IWSTB-2024-04. Volumetric controls are not
recommended for this development.

> Quality control:

o Mitigate the release of sediment from the development area to the receiving
water course.

» Quantity control:
o Ensure no increase in water levels in the receiving water course.
» Conveyance:
o Convey frequent storm events through an underground storm sewer system.

o Convey major storm events to safe outlets along roadways and servicing
corridors.

o Site grading design to convey stormwater away from properties.

» Affordable: Civil infrastructure will need to be cost effective to support an affordable
supply of options across the city for different household types and income groups.
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» Operable: Design to consider ease of operation.
» Sustainable: Preferred solution will consider future maintenance and operation cost.
» Community Impacts: Minimize disruption to existing community.
7.3 Stormwater Management Targets
7.3.1 Volumetric
As indicated in the Provincial Guidelines, the City of Ottawa OP and IMP, the Jock River
Reach 2 SWS, and the EIS; maintaining the existing pre-development water budget is
important for the health of receiving water courses.
However, due to the existing geotechnical, hydrogeologic site conditions, and the City of
Ottawa Technical Memo IWSTB-2024-04. Volumetric controls are not recommended for this

development.

Therefore, the development of the subject lands are not required to maintain the existing
water budget through infiltration style low impact development measures.

As recommended by the EIS, stormwater management ponds shall incorporate baseflow
augmentation in their outlet structure to mimic the existing lateral groundwater movement.

7.3.2 Quality control

Enhanced quality treatment will be provided for stormwater runoff from the subject property,
corresponding to a long-term average Total Suspended Solid removal efficiency of 80%, as
defined by the MECP prescribed treatment levels.

7.3.3 Quantity control:

Control post-development runoff to pre-development levels for all rain events up to and
including the 100-year storm.

7.3.4 Conveyance:

The following table summarizes the conveyance target to inform design of the storm sewer
network.

Table 11: Storm Sewer Design Criteria

Design Parameter Value
Minor System Design Return Period 1:2 year (PIEDTB-2016-01) for local roads,
without ponding
1:5 year (PIEDTB-2016-01) for collector roads,
without ponding
1:100 year (PIEDTB-2016-01) for arterial road,
without ponding

Major System Design Return Period 1:100 year

Intensity Duration Frequency Curve ) A
(IDF) 2-year storm event: 1= C

A=732.951 | B=6.199 | C=0.810 (¢, +B)
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5-year storm event:
A =998.071| B=6.053 ] C=0.814

Minimum Time of Concentration 10 minutes
Rational Method 0=CiA
Storm sewers are to be sized 1 %Y
employing the Manning’s Equation Q= ;AR S
Runoff coefficient for paved and roof 0.9
areas
Runoff coefficient for landscaped 0.2
areas
Minimum Sewer Size 250 mm diameter
Minimum Manning’s 'n’ for pipe flow 0.013
Minimum Depth of Cover 1.5 m from crown of sewer to grade
Minimum Full Flowing Velocity 0.8 m/s
Maximum Full Flowing Velocity 6.0 m/s
Clearance from 100-Year Hydraulic 0.30 m
Grade Line to Building Opening
Max. Allowable Flow Depth on 35 cm above gutter (PIEDTB-2016-01)
Municipal Roads
Extent of Major System To be contained within the municipal right-of-

way or adjacent to the right-of-way provided
that the water level must not touch any part of
the building envelope and must remain below
the lowest building opening during the stress
test event (100-year + 20%) and 15cm
vertical clearance is maintained between spill
elevation on the street and the ground
elevation at the nearest building envelope
(PIEDTB-2016-01)

Stormwater Management Model DDSWMM (release 2.1), SWMHYMO (v. 5.02)
and XPSWMM (v. 10)
Model Parameters Of = 76.2 mm/hr, Fc = 13.2 mm/hr, DCAY =
4.14/hr, D.Stor.Imp. = 1.57 mm, D.Stor.Per. =
4.67 mm
Imperviousness Based on runoff coefficient (C) where
Percent Imperviousness = (C - 0.2) / 0.7 X
100%.
Design Storms Chicago 3-hour Design Storms and 24-hour

SCS Type II Design Storms. Maximum intensity
averaged over 10 minutes.

Historical Events July 1st, 1979, August 4th, 1988 and August
8th, 1996
Climate Change Street Test 20% increase in the 100-year, 3-hour Chicago
storm

Extracted from City of Ottawa Sewer Design Guidelines, October 2012, and ISSU, based on recent residential subdivisions in
City of Ottawa.

The following key City standards will be required for stormwater management within the
subject lands and conveyance to the proposed stormwater management ponds, among other
requirements:

DAVID SCHAEFFER ENGINEERING LTD.
PAGE 41
© DSEL



SCOPED MASTER SERVICING STUDY
STITTSVILLE SOUTH URBAN EXPANSION AREA (W-4)
CAIVAN (STITTSVILLE SOUTH) INC. & CAIVAN (STITTSVILLE WEST) LTD.

>

For less frequent storms (i.e. larger than the minimum level of service), the
minor system sewer capture will be restricted with the use of inlet control
devices to prevent excessive hydraulic surcharges;

When catchbasins are installed in rear yards, safe overland flow routes are to
be provided to allow the release of excess flows from such areas. A minimum
of 30 cm of vertical clearance is required between the rear yard spill elevation
and the ground elevation at the adjacent building envelope; and,

The product of the maximum flow depths on streets and maximum flow
velocity must be less than 0.60 m?/s on all roads.

The following additional grading criteria and guidelines will be applied to the detailed grading
designs as per City of Ottawa Guidelines:

>

>

Driveway slopes will have a maximum slope of 6%;
Slope in grassed areas will be between 2% and 5%;
Grades in excess of 7% will require terracing to a maximum of a 3:1 slope;

Swales are to be 0.15 m deep with 3:1 side slopes unless otherwise indicated;
and,

Perforated pipe will be required for drainage swales if they are less than 1.5%
in slope (preferred to promote infiltration) and will be used to interconnect
rear yard catchbasins where possible.

Conservative average runoff coefficients (C) values have been applied according to the
conceptual land uses and the amount of impervious area in each catchment:

>

Low Density Residential Areas: The Concept Plan designates these areas
for detached dwellings, semi-detached dwellings. These areas have been
assigned an average runoff coefficient of 0.68 to account for impervious
surfaces (driveways, roads, roofs) and pervious areas (backyards). This C
value is representative of Caivan’s developments in other parts of Ottawa.

Medium Density Residential Areas: The Concept plan designates these
areas rear-lane townhomes, back-to-back townhomes, stacked townhomes,
back-to-back stacked townhomes, low-rise and mid-rise apartment buildings.
These areas have conservatively been expected to have a small number of
pervious surfaces. As such, an average runoff coefficient of 0.7 has been
assigned. These C values are representative of recently approved studies of a
similar scope to this MSS.

Park Blocks: These blocks have been assigned an average runoff coefficient
of 0.4, associated with maintained grass lawns.

MECP has indicated a priority to prepare communities for the costs and impacts of climate
change, including lowering the risk of basement flooding. As part of this MSS, the City of
Ottawa's climate change stress test (100-year 3-hour Chicago storm plus 20%) has been
applied in the sections that follow, to confirm that no basement flooding and no unacceptable
surface flooding is expected in this test condition.
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The preliminary conceptual servicing plan is shown on Drawing No.2. As detailed design
progresses, alignment and sizing of local storm sewers will be confirmed and additional
servicing easements may be required, guiding the development of the future proposed lot
fabric in the concept plan.

7.3.5 End of Pipe Stormwater Alternatives

There are several suitable end-of-pipe options for the treatment of stormwater runoff from
urban areas including - Infiltration Basins, Wetlands, Dry Ponds, Wet Ponds, and
Hydrodynamic Separation Units. Table 12 presents the four options and their suitability as
described in SWMPDM (MECP, March 2003).

Table 12: End of Pipe Treatment Systems Considered

Stormwater Management Description
Practice

Infiltration basins are above-ground pond
systems which are constructed in highly
pervious soils. Water infiltrates into the basin
Infiltration Basins and either recharges the groundwater system
or is collected by an underground perforated
pipe network and is discharged to a
downstream outlet.

Wet ponds are the most common end-of-pie
stormwater facilities in Ontario. The
performance does not depend on soil
characteristics, permanent pool minimizes re-
Wet Ponds suspension of captured solids and minimizes
blockages at the outlet. Furthermore, the
biological removal of pollutants occurs. Wet
ponds are suited to drainage areas 5ha and
greater

Wetlands are normally more land-intensive
than wet ponds because of their shallower
Wetlands permanent pool depth. They provide similar
quality benefits as wet ponds, although the
biological processes are enhanced.

Dry ponds have no permanent pool of water.
Dry Ponds As such the removal of containments is purely
a function of the detention time in the pond.
Hydrodynamic Separation Units or Oil / Grit
separator are manufactured concrete units for
the expressed purpose of trapping sediment
and oil. The processes are patented and sizing
is dependent on the manufactures
specifications and tends to work well with
small (less than 5.0ha) catchments. These
units tend to occupy less land area.

Hydrodynamic Separation Units
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In developing the various end of pipe stormwater management alternatives, two additional
considerations were given priority. First, siting a SWMP at the lowest elevations of the site
was considered over higher elevations. Second, the ponds should be situated nearest to their
respective outlet locations.

7.3.6 Preliminary Screening of End of Pipe Stormwater Management Alternatives

Infiltration basins require low ground water tables and permeable soils. Based on the findings
of the Geotechnical Study infiltration basins are not suitable in this application.

According to the SWMPDM wetlands tend to raise the temperature more than wet ponds.
End of pipe facilities that minimizes temperature increase was given priority.

Hydrodynamic Separation Units (OGS units) provide only quality control and would require
additional facilities, such as dry ponds, to provide the required quantity control. Given the
size of the drainage areas, multiple OGS would be required in conjunction with dry ponds
making this option cost prohibitive.

Based on the site characteristics, constraints, and requirements; stormwater management
solutions incorporating wet ponds will be investigated in additional detail.

7.4 SSUEA Stormwater Management Ponds and Servicing Options

The following options were evaluated for stormwater management and servicing for the
West/South Lands.

Conservative average runoff coefficients (C) values were applied according to the conceptual
land uses and the amount of impervious area in each catchment:

» Low Density Residential Areas: The Concept Plan designates these areas
for detached dwellings, semi-detached dwellings. These areas have been
assigned an average runoff coefficient of 0.68 to account for impervious
surfaces (driveways, roads, roofs) and pervious areas (backyards). This C
value is representative of Caivan’s developments in other parts of Ottawa.

> Medium Density Residential Areas: The Concept plan designates these
areas rear-lane townhomes, back-to-back townhomes, stacked townhomes,
back-to-back stacked townhomes, low-rise and mid-rise apartment buildings.
These areas have conservatively been expected to have a small number of
pervious surfaces. As such, an average runoff coefficient of 0.7 has been
assigned. These C values are representative of recently approved studies of a
similar scope to this MSS.

» Park Blocks: These blocks have been assigned an average runoff coefficient
of 0.4, associated with maintained grass lawns.

Based on the existing site topography the drainage for the West Lands trends to the
southeast where it is picked up by the FMD. The South Lands similarly drain to the southeast
and are collected in FMD along the north side of Flewellyn Road
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The invert of the FMD at the proposed road crossing between the West and South Lands is
~101.5m. In order to drain the West Lands to a pond east of the FMD, DSEL’s preliminary
analysis found that a storm sewer with a top of pipe elevation of ~102.5m would be required
at this crossing which conflicts with the FMD. As such, an independent stormwater solution
for quantity and enhanced water quality control will be required for each of the West/South
Lands areas with the most suitable solution being the incorporation of wet stormwater
management facilities in the southeast corner of each of each area. This servicing strategy
(as outlined in Option 1A) below, was presented to City staff in a February 8, 2024
consultation. While the City agreed this was the most logical servicing strategy, it requested
that DSEL assess additional options including the feasibility of combining the proposed
facilities and/or decommissioning the City’s existing Davidson Pond facility. The results of this
analysis are presented below.

A summary of all options evaluated is presented in Figure 3.

7.4.1 Option 1A: Two New SWM Ponds (East Pond on Eder Parcel)

This option consists of maintaining the existing Davidson SWM Pond and constructing two
new ponds, one in the southeast corner of the West Lands and one in the southeast corner
of the South Lands. Each pond would outlet to the FMD, with the outlet from for the West
facility crossing the HONI corridor. Similar to the existing Davidson Pond it would be proposed
to use the Hydro corridor land for 5-year storage.

Under this option, 4.1 Ha of the South Lands would drain to the existing Davidson Pond.

The unnamed watercourse, upstream of the Faulkner Municipal Drain and downstream of the
Area 6 Pond headwall (Inv. 103.20) will be maintained and convey flows through the hydro
corridor. This option will provide 56.4 Ha of developable land and have 7.6 Ha of area
designated for the SWM ponds, including 2.1 Ha within the Hydro corridor.

Construction of a new emergency overflow to the future stormwater management pond
(SWMP) at the south east corner of the development will allow for lower underside of footings
for the new development.

This option is shown below in Exhibit 2.
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Exhibit 2: Option 1A - Two New SWM Ponds

7.4.2 Option 1B: Two New SWM Ponds (East Pond on Davidson Parcel)

Similar to Option 1A but with the East SWMP constructed within the Davidson Lands. This

option presents the following constraints/challenges compared to Option 1A:

1) Construction of the pond within the Davidson Lands would be inconsistent with the

natural topography/drainage;
2) Significant cost increase due to:
a.

redirect drainage.
b. Additional retaining walls required along Flewellyn and Shea Roads.

This option is shown below in Exhibit 3.

Approximately 175,000 cu.m of addition fill required on the South Lands to
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Exhibit 3: Option 1B - Two New SWM Ponds

7.4.3 Option 2A: One SWM Pond and Relocation of Existing Drain (Perimeter
Channel)

This option would consist of decommissioning the existing Davidson SWM Pond and
constructing one new SWM pond within the South Lands. The unnamed watercourse,
upstream of the Faulkner Municipal Drain and downstream of the Area 6 Pond headwall (Inv.
103.20) will be realigned and convey flows along the north and east perimeter of the
development. This option will provide 54.9 Ha of developable land and have 6.2 Ha of area

designated for the SWM pond.

Construction of a new emergency overflow to the future stormwater management pond
(SWMP) at the southeast corner of the development will allow for lower underside of footings

for the new development.

The City would decommission its Davidson Pond under this option with its drainage area
accommodated by the new pond. In order to remove the constraint caused by the existing
FMD, the tributary ditch north of the FMD would be rerouted around the perimeter of the
South Lands. This option presents the following constraints/challenges compared to Option

1A:

1) Rerouted drain requires participation of holdout property;
2) Trunk storm sewer requires non-standard box culvert cross section in order to cross
under rerouted drain. Limited cover on storm sewer at crossing (even with box culvert)

of ~0.3m;
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3) Non-standard pond inlet:
a. Submerged inlet pipe (invert at pond ~99.5m with PP WL of 100.5m)
a. Limited cover on sewer (~0.3m)
b. Inlet pipe invert at ~1.0m above pond bottom;
4) Decrease in net developable area of ~1.5ha when compared to Option 0;
5) Significant cost increase due to:
a. New channel construction
b. Davidson Pond decommissioning for future residential development
c. Additional new pond construction costs to accommodate existing Davidson

Pond drainage area.

This option is shown below in Exhibit 4.
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Exhibit 4: Option 2A - One SWM Pond and Relocate Existing Drain
7.4.4 Option 2B One SWM Pond and Relocation of Existing Drain (Central)

Similar to Option 2A, this option would require decommissioning of the existing Davidson
SWM Pond and construction of one hew SWM pond within the South Lands. In addition, one
new dry pond would be proposed within the Hydro corridor. The unnamed watercourse,
upstream of the Faulkner Municipal Drain and downstream of the Area 6 Pond headwall (Inv.
103.20) will be maintained until it intersects the Hydro corridor, and a new channel would be
constructed to convey flows easterly to the SWMP at the southeast corner of the development
before discharging to the Faulkner Municipal Drain. This option would utilize a Dry Pond within
the Hydro corridor for volume storage. This option will provide 54.8 Ha of developable land
and have 8.4 Ha of area designated for the SWM ponds.
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Construction of a new emergency overflow to the future stormwater management pond
(SWMP) at the southeast corner of the development will allow for lower underside of footings

for the new development.

The City would decommission its Davidson Pond under this option with its drainage area
accommodated by the new pond. Under this option, in order to remove the constraint caused
by the existing FMD, the tributary ditch north of the FMD would be rerouted through the
South Lands. With this configuration, the Hydro corridor could be used for 5-year storage.
This option presents the following constraints/challenges compared to Option 1A:

1) Trunk storm sewer requires non-standard box culvert cross section in order to cross
under rerouted drain. Limited cover on storm sewer at crossing (even with box culvert)

of ~0.3m;
2) Non-standard pond inlet:
a. Fully submerged pipe (invert at pond ~99.05m with PP WL of 100.5m)
b. Limited cover on sewer (~0.3m)
c. Inlet pipe invert at ~0.5m above pond bottom;
3) Decrease in net developable area of ~1.6ha when compared to Option O;

4) Significant cost increase due to:

a. New channel construction
b. Davidson Pond decommissioning for future residential development
c. Additional new pond construction costs to accommodate existing Davidson

Pond drainage area.

This option is shown below in Exhibit 5.
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Exhibit 5: Option 2B - One SWM Pond and Relocated Existing Drain
7.4.5 Option 3: Two SWM Ponds and Decommissioning of Davidson Pond

This option would consist of decommissioning the existing Davidson SWM Pond and
constructing two new SWM ponds, one in the southeast corner of the West Lands and one
in the southeast corner of the South Lands. The unnamed watercourse, upstream of the
Faulkner Municipal Drain and downstream of the Area 6 Pond headwall (Inv. 103.20) will be
maintained and convey flows through the hydro corridor to the Faulkner Municipal Drain. This
option will provide 55.4 Ha of developable land and have 7.0 Ha of area designated for the

SWM ponds, including 0.5 Ha within the Hydro corridor.

Construction of a new emergency overflow to the future stormwater management pond
(SWMP) at the southeast corner of the development will allow for lower underside of footings

for the new development.

Under this option, the ditch tributary to the FMD would remain in its current location. This
option presents the following constraints/challenges compared to Option 1A:

1) Decrease in net developable area of ~1.0ha when compared to Option 1A;

2) Significant cost increase due to:
a. Davidson Pond decommissioning for future residential development

b. Additional new pond construction costs to accommodate existing Davidson
Pond drainage area.

This option is shown below in Exhibit 6.
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Exhibit 6: Option 3 - Two SWM Ponds and Decommissioning of Davidson Pond
7.4.6 Cost Comparison

A comparison of estimated SWM Pond costs for each option was prepared based on
costs for similar work and summarized in the table below.

Table 13: Summary of Estimated SWM Costs

Option 1A Option 18 Option 2A Option 28 Option 3

SWM Costs Unit Unit Cost | Quantity| Esti Cost | Quantity | Esti Cost | Quantity i Cost | Quantity i Cost |Quantity| Esti Cost
SWM Pond ha $ 1,875,000 520 |$ 9,750,000 520 |$ 9,750,000 6.20 $ 11,625,000 8.40 $ 15,750,000 7.00 |$ 13,125,000
SWM Pond Channel m $ 3,000 - $ - - $ - 1,200 |$ 3,600,000 800 $ 2,400,000 - $ -
SWM Total $ 9,750,000 $ 9,750,000 $ 15,225,000 $ 18,150,000 $ 13,125,000

City Costs for Davidson Pond

o Allowance | $ 2,100,000 - $ - - $ - 1 $ 2,100,000.00 1 $ 2,100,000.00 1 $ 2,100,000.00
Decommissioning

Total Esti SWM Costs| 9,750,000.00 | $ 9,750,000.00 | $ 17,325,000.00 | $ 20,250,000.00 | $ 15,225,000.00

o

7.5 Stormwater Evaluation Matrix

The stormwater management options presented in Section 7.4 were brought forward for
evaluation through a pair-wise comparison matrix. The evaluation matrix was developed
based on the stormwater management goals which have been assigned weighting to guide
the selection of the preferred wastewater servicing solution.

Table 14: Stormwater Management Evaluation Criteria

Evaluation Parameter Value
Conformance with City 20%
Standards/Policies
Affordability 30%
Operation and Maintenance 20%
Sustainability 20%
Community Impacts 10%

Design alternatives that did not meet design standards for level of service, quality, quantity,
or conveyance requirements were not included for analysis. As such, these ranking factors
were not included in the evaluation matrix.

The ranking values assigned to the alternatives based on the various criteria are given over
a relative range from 1 to 5. The description of these rankings is presented in Table 15:

Table 15: Decision Matrix Categories Ranking System

Ranking Description

The alternative meets all applicable requirements,
provides tangible benefits

The alternative has some minor negative impacts or
4 — Minor Impact dis-benefits that may easily be mitigated or
compensated for

5 - Positive or No Impact
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3- Moderate Impact

The alternative has noticeable negative impacts,
however, the severity of the impacts may be reduced
or compensated for

2 - Noticeable Negative Impact

The alternative has significant negative impacts
which may be mitigated, although these may be
costly, time consuming or result in other negative
impacts

Impact

1 - Negative or Significant

The alternative does not meet applicable
requirements, results in significant dis-benefits
and/or negative impacts cannot be mitigated

Under this ranking system, each individual criterion is ranked relatively for each alternative.

Table 16: Stormwater Management Evaluation

Parameter Option 1 (A & B) Option 2 (A& B) Option 3
o o ()] o
£ £ £ £
= - - = - - = - - =
S, | Description ®| 5 | Description ®| 5 | Description e 5
G S| ® 8| ® S| ®
[3) 3] 3]
= nl = 0 = nl =
Ponds conform to . . Ponds conform to
Conformance with City design ﬁgﬁ.@; rgj;jrénklje;)s(, City design
City Standards/ 20% standards; 5 1.0 o 2 |04 standards; consistent | 5 | 1.0
-~ : . culvert with limited . )
Policies consistent with cover with SWMP in the
SWMP in the area area
Lowest cost option.
15 et
compared to 1A as Highest cost option maintenance cost
the epast pond would due to channel savings by
. o realignment and consolidating ponds;
Affordability 30% ngitnt;% r?tt::aeslict);vZﬁtd 4 1.2 Davidson Pond 2 0.6 construction cost 3 0.9
gdditional decommissioning increase due to
earthworks and costs decommissioning of
retaining walls would Davidson Pond
be required.
. Single pond;
Highest number of :
Operation and facilities to maintain zgt;n;;eggse?n?::;ss:nd Two ponds to
o o M
Maintenance 20% go?opnasred to other 3 0.6 maintenance 3 0.6 maintain. 4 0.8
P requirements
Proven technology, Proven technology, Proven technology,
L long life expectancy long life expectancy long life expectancy
Sustainability 20% standard 4 | 08 standard 4 0.8 standard 4 0.8
maintenance maintenance maintenance
Decommissioning of
existing pond would
Large separation present disruption to
from new ponds to existing community; Decommissioning of
Community existing residential 2A channel existing pond would
10% oo 5| 05 . . 1 0.1 . . 3 0.3
Impacts areas; minimal construction adjacent present disruption to
disruption during to existing community existing community
construction and requires
construction on lands
owned by others.
Total 4.1 2.5 3.8
Ranking 1 3 2
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7.5.1 Preferred SWM Pond Alternative

Based on the above analysis the recommended alternative was found to be Option 1, where
it scored 4.1.

Option 1A - Two New SWM Ponds (East Pond on Eder Parcel) is preferred of Option 1B as the
preferred stormwater servicing strategy for the Stittsville South Urban Expansion Area. While
the estimated stormwater costs for Option 1B are shown as equivalent to Option 1A, this
alternative is not consistent with the existing site topography and would require significant
additional costs, beyond SWM facility costs, for fill import and retaining walls. The Option 1A
alternative minimizes new stormwater facility and channel construction and utilizes capacity
in the existing Davidson Pond. As shown in Table 16 above, this option presents the lowest
overall SWM servicing cost.

7.5.1.1 South Lands

Stormwater flows from the existing development to the north of the South Lands is serviced
by the existing Davidson SWM Pond. The existing Davidson SWM Pond was sized for its
contributing area at the time of its construction and did not specifically account for other
development areas.

The facility outlets from the south end of its configuration to a ditched outlet that conveys the
flows southwest to the Faulkner Municipal Drain. Preliminary review of the Davidson SWM
Pond indicates that it has the potential to accept additional flows from the South Lands
development area.

The full extent of area that can be directed to the Davidson SWM Pond still has to be fully
vetted but it is anticipated that a minimum of ~4.0 ha of SSUEA South Lands could be
accommodated (assuming imperviousness of 58%). JFSA reviewed the capacity of of the
Davidson Pond in its Conceptual SWM Ponds and Preliminary HGL Analysis (JFSA, November
2023) memo and concluded that the pond can accommodate this additional drainage area
with minor modifications to the outlet structure. A detailed analysis of the pond operation to
assess the release rates, pond water levels and HGL

elevations within the proposed and existing development will be completed as part of the
design process.

The remainder of the South Lands development area will ultimately require the construction
of a new stormwater management facility (SWMF) utilizing the FMD as its outlet. The facility
will be required to provide an enhanced level of protection as well as providing 2-, 5- and
100-year target release rates and would most appropriately be located in the southeast
portion of the property abutting the Flewellyn Road ROW.

7.5.1.2 West Lands

The development of West Lands will require the construction of a new stormwater
management facility utilizing the FMD as its outlet. The facility will be required to provide an
enhanced level of protection as well as providing 2-, 5- and 100-year target release rates and
would most appropriately be located in the southeast portion of the property abutting the
HONI corridor easement. The outlet from the SWMF would preferably cross the HONI corridor
in order to outlet to the FMD.
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An update to the Drainage Engineer’s report for the FMD would be required as part of the
proposed new pond outlet to the FMD.

7.6 Commitments for Functional and Detailed Design

The minor and major sewer systems and associated stormwater management facilities will be
designed to support phased developments within the SSUAE. All proposed storm sewer
infrastructure will be designed in accordance with the Ottawa Sewer Design Guidelines. The
Stittsville West and South SWM pond designs will be completed according to City guidelines
and the MOE SWMP Design Manual, further detailing inlet and outlet structures, orifice sizing,
and pond block design - including the maintenance of natural heritage lands along the FMD
and the implementation of multi-use pathways within the Pond blocks to create connectivity.
Pond side slopes design is to be approved by a licensed Geotechnical Engineer prior to
construction.

The proposed gravity sewer conveyance systems are shown to generally follow the proposed
road network, with the exception of select conceptual servicing easements and a trunk sewer
that will connect the West and South Lands through the Hydro Corridor. Note that the road
network is conceptual in nature and is subject to change. As such, the trunk storm sewer
routing is also subject to change. Easements may be required to provide efficient servicing
per City of Ottawa and MECP standards.

During design of the developments within the SSUEA Lands:

> Average runoff coefficients will be updated to reflect detailed pervious/impervious
surfaces information;

» Design parameters factors according to City of Ottawa Sewer Design Guidelines will be
used;

> Design of the trunk sewers are to be optimized for construction efficiencies, provided
that there are no significant impacts to affected landowners and other requirements
related to minor amendments are met;

> Local storm sewer sizing will need to be evaluated at the subdivision approval stage;

» Permissible grade raises will be further analyzed and confirmed by a licensed
Geotechnical Engineer;

» Detailed storage calculations/modelling will be done to ensure storage targets are
being met;

» Overland flow routes will be detailed further; and,

» Capacity in downstream infrastructure will be confirmed through storm sewer network
modelling, as-builts, and rational method design information.

Of special note is the stormwater management design for the Stittsville South Lands.
Decisions related to stormwater management criteria for this area are to be subject to
additional City review as part of Planning Act approvals for this area, based on the strategy
that the lands east and west of the Hydro Corridor outlet to the Faulkner Municipal Drain from
the proposed SWM facility.
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7.7 Stormwater Servicing Conclusions

Based on the existing site topography and constraints including the FMD and tributary drain,
DSEL prepared a stormwater servicing solution consisting of two new SWM ponds, servicing
the West and South Lands, respectively (Option 1A above).

The stormwater runoff is designed to be captured by an internal gravity sewer system that
will convey flows to multiple outlet locations

A preliminary assessment was conducted for the conceptual stormwater management (SWM)
ponds in a development site, focusing on the Faulkner Municipal Drain. Simulations and
sensitivity tests were performed to address erosion concerns. PCSWMM modeling analyzed
storm and sanitary water elevations, concluding that gravity storm connections are feasible.
Recent downstream upgrades in the FMD, designed by the Drainage Engineer, have been
completed to accommodate new and planned development in the area. Coordination with the
Drainage Engineer will be completed to verify the recently constructed drain improvements
are sufficient to accommodate flows from this development.
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8.0 MUNICIPAL CLASS ENVIRONMENTAL ASSESSMENT

This MSS was prepared in accordance with the Municipal Engineers Association’s Municipal
Class Environmental Assessment (March 2023, as amended in 2000, 2007, 2011 & 2015) to
support the Official Plan Amendment.

Caivan is the proponent and the concept plan process followed the Municipal Class EA process
as an integrated process with the Planning Act.

Morrison Hershfield were retained by Caivan to an overview of the contemplated civil works
and provide advice on required planning for integrating into the EA Process. Their findings are
included in Appendix A.
Morrison Hershfield has prepared a Class Environmental Assessment Requirements Overview
which summarizes the various infrastructure projects that are anticipated to be associated
with the development of the SSUEA area including:

» Sanitary pump station upgrades;

> New stormwater management facilities for quality/quantity control,;

» Low Impact Development (LID) systems;

> Potable water supply; and,

» New local and collector roadways.
Morrison Hershfield concluded that the projects are exempt from the Class EA process.
The Morrison Hershfield letter was provided to the City of Ottawa on October 17th, 2023.
Appendix A includes the presentation boards from Public Open House #1 (February 29th,

2024) and Public Open House #2 (July 18th, 2024) that outline the integrated Planning Act
and MEA Class EA Process.
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9.0

CONCLUSIONS

This Master Servicing Study (MSS) provides historical background information regarding the
servicing in the vicinity of the subject property and presents servicing options explored while
determining the recommended servicing strategy. Sufficient detail is provided to demonstrate
that the development of the subject property will be adequately supported by municipal
services and demonstrate how the municipal services will conform to current guidelines and
design criteria. The conclusions from this report are as follows:

>

Paterson Group has completed geotechnical investigations of the development areas
and has noted that the site has a minor area that may be subject to a grade raise
restriction of up to 2 m pending additional investigation. The majority of the site does
not have a grade raise restriction.

The recommended water servicing preferred option of those evaluated is to connect to
multiple connection points from the existing development lands to the north. The
proposed network has demonstrated a watermain network that could provide RFF of
167 L/s based on the boundary conditions provided by City staff.

Detailed modelling at the detailed design stage will confirm phasing of the extensions
of trunk watermains and sizing of the local watermain network. The proposed water
design supply is to conform to all relevant City and MECP Guidelines and Policies.

Sanitary service will be provided for the subject property via the upgrading of the
adjacent Shea Road Sanitary Pump Station located within the north central portion of
the site. Additional analyses and studies will assess the full scope of the upgrades and
staging of the improvements.

Stormwater service is to be provided by capturing stormwater runoff by an internal
gravity sewer system that will convey flows to multiple stormwater management
facilities:

1. Existing Davidson SWM Pond - adjustments to the outlet control of the facility will
result in minimal variations in water levels to service the northeastern portion of
the SSUEA, optimizing existing infrastructure;

2. A new SWM Pond in the southeast quadrant of the site to service lands east of the
FMD as shown in Section 9.2.1 Exhibit 2;

3. A new SWM Pond along the southwest boundary of the HONI corridor to service
the SSUEA lands west of the FMD. All outletting to the FMD.

The storm outlets will be set at, or above, the 2-year summer water level of the FMD.

A preliminary Hydraulic Grade Line (HGL) modelling analysis has been completed and
demonstrates that the HGL is maintained below the anticipated future underside of
footings for the site.

Erosion and sediment control measures will be implemented and maintained
throughout construction. The FMD and adjacent watercourses will be protected from
any negative impacts during construction.

The proposed servicing and grading plans are expected to meet all City, RVCA, and
MECP requirements as set out in background studies and current standards.
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MEMORANDUM

DATE: March 19, 2024
TO: Christopher Rogers, P.Eng.
FROM: Marc Pichette, P. Eng.

Caivan — Stittsville Lands (5993, 6070 & 6115 Flewellyn Road)
SUBJECT: New Urban Expansion Development — Terms of Reference (REVISED PER CITY
COMMENTS DATED MARCH 15, 2024)

DSEL Job No. 21-1247
ATTACHMENTS:
Chris,

Per comments provided to Caivan on March 15/24, the following is a proposed summary of Terms of
Reference (TOR) to document the servicing strategy approach for development of the above noted parcels
of land located within Stittsville.

1.0 BACKGROUND

Fotenn Consultants Inc. (“Fotenn”) has previously circulated a January 27, 2022 outline for the development
of Concept Plans and processes related to the above noted subject lands. Caivan Communities (“Caivan”)
has ownership of land parcels that are currently located in the rural area and are designated to be brought
within the urban boundary through the new Official Plan process.

1.1 Study Area & Objectives

The subject lands are bound by Flewellyn Road to south, Shea Road to the east, an existing urban
subdivision development to the north (Stittsville South — Area 6) and an estate lot subdivision to the west.
The area is also bisected by the Faulkner Municipal Drain and a Hydro One power transmission corridor.

The main objective of the servicing review is to develop an overall servicing strategy for the Stittsville Lands
that will fulfill the requirements of municipal and provincial standards. The review will consider, evaluate
and assess the servicing needs of the development area as it relates to geotechnical considerations,
availability of service connections and stormwater management objectives. Several development
alternatives for road network layouts, parks and unit mixes will be analyzed and assessed with respect to
servicing strategies with a preferred overall servicing scheme identified.

The preferred internal servicing plan will be developed to meet regulatory requirements and will be free of
conflicts between the various infrastructure components (water, wastewater, storm and stormwater
infrastructure). The following sections present the anticipated scope of work to be completed:



Caivan — Stittsville Lands (5993, 6070 & 6115 Flewellyn Road) March 2024
New Urban Expansion Development — Terms of Reference (Revision 2)

City of Ottawa
. Task 1 (Agreement on Terms of Reference),
o Task 2 (Internal Concept Plan Review Process (Input Evaluation)),
) Task 3 (Functional Servicing Report and Master Infrastructure Review).

2.0 WORK PLAN

Task 1: Agreement on Terms of Reference

Preparation and finalizing of the TOR for the proposed servicing assessment approach guiding the Concept
Plan development process. This draft TOR will be circulated to the City for review/comment on the proposed
scope and will form the basis of the future servicability review.

Task 2: Internal Concept Plan Review Process (Input Evaluation)

From an Overall Servicing perspective, this task will include a thorough consolidation of the documents
listed in Section 2.1, investigate and quantify residual capacities and servicing constraints while keeping in
mind the environmental constraints identified as part of the Task 2 process. The scope of work to complete
the Concept Plan Review Process will include the following components:

2.1 Review and Consolidate

As part of the Concept Plan Review Process, a review of background reports that are concerned with the
study area will be completed. The review will, at minimum, include the following reports and guidelines
being considered:

. City of Ottawa Sewer Design Guidelines (City of Ottawa, October 2012) & Technical Bulletins
(ISDTB-2014-01, PIEDTB-2016-01, ISTB-2018-01, ISTB-2018-04 & ISTB-2019-02)

o City of Ottawa Water Distribution Guidelines (City of Ottawa, July 2010) & Technical Bulletins
(ISD-2010-2, ISDTB-2014-2, ISTB-2018-02, & ISDTB-2021-03)

. Infrastructure Master Plan (City of Ottawa, 2013)

o Low Impact Development Technical Guidance Report, Implementation in Areas with Potential
Hydrogeological Constraints (Dillon Consulting and Aquafor Beech, February 2021)

o Stormwater Planning and Design Manual (Ministry of the Environment, March 2003)

. Amendment to the Engineer’s Report for the Faulkner Municipal Drain (Robinson, December
2020) & Addendum No. 1 (Robinson, March 2021)

o Stittsville South — Area 6, City of Ottawa, Master Servicing Report & Stormwater Management
Design Plan (Novatech/DSEL, December 2013)

. Stittsville South Subdivision, City of Ottawa — Detailed Servicing & Stormwater Management
Report (Novatech July 2016)

. Sanitary Pump Station Pre-Design Report, Stittsville South (Novatech, July 2015)

) Stittsville South Subdivision, City of Ottawa — Shea Road Sanitary Pump Station Design Brief
(Novatech, May 2016)

. Design Brief, Davidson Lands — OPA 76 Area 6a, Phase 1 (5993 Flewellyn Road) (IBI Group,
February 2018)

. Fernbank Community Design Plan, Master Servicing Study (Novatech, June 2009)

David Schaeffer Engineering Ltd. Page 2
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. Geotechnical Investigation, Proposed Residential Development 5993, 6070 & 6115 Flewellyn
Road — Ottawa (Paterson (PG5570-2) January 2022)

. Low Impact Development Stormwater Management Guidance Manual (Ministry of the
Environment, Conservation and Parks, Draft for Consultation — January 2022)

2.2 Hydrological Modelling

Based on a review of background reports and topographic information available, a hydrologic model will be
developed to estimate peak flows and hydrographs under for the various outlets from the Study Area. The
analysis will be conducted with SWMHYMO under the design storm types, return periods and hydrological
parameters described in the Ottawa Sewer Design Guidelines. The analysis will consider the drainage
features inventoried as part of the topographical survey (open ditch, culverts, etc.) as well as any drainage
divides. Surface flows will be calculated based on the existing flow patterns for the various outlets; drainage
ditches, culverts and storm sewers (if applicable).

2.3 Coordination and Liaise with Other Disciplines

The Concept Plan review process will discuss findings from other disciplines including geotechnical,
hydrogeology, water budget, hydrology, ecology (aquatic resources and natural areas), etc., which will
establish the existing environmental conditions. The coordination will ensure that the hydrologic analysis
considers natural environmental inventories and constraints. Where required, drawings prepared will note
existing conditions constraints and potential opportunities, which may impact storm and stormwater
servicing or other municipal infrastructure.

2.3.1 Coordinate and Liaise with Geotechnical Engineer
In consultation with the geotechnical engineer, DSEL will:

o Review specific grade raise restrictions to better understand the potential grading constraints
versus potential land use;

e Review the soil's characteristics to better understand whether they are conducive to infiltration
measures;

o Review the soil’s structural capabilities from a support/strength perspective;
o Review the areas of either recharge or discharge potential.
2.3.2 Coordinate with the Hydrogeologist

In consultation with the hydrogeologist, the existing conditions water budget analysis will be reviewed
to identify the zones conducive to infiltration measures or other low impact development (LID)
strategies. These measures could potentially be used to mitigate impacts on the water budget. As part
of this task, LID strategies will be reviewed, at a conceptual level, to determine their viability and
effectiveness in maintaining the existing conditions water budget and potential benefits to mitigating
downstream impacts.

e Prepare a conceptual LID plan which illustrates the zones noted above and how the measures will
be integrated into the overall plan(s);

e Evaluate viability and performance of LIDs with respect to soil conditions, groundwater levels and
depth of storm sewer infrastructure within the development area. The feasibility of LID performance will
be assessed as part of the master planning process;

David Schaeffer Engineering Ltd. Page 3
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2.3.3 Coordinate with Biologist

In consultation with the biologist, the environmental constraints will be further reviewed to better understand
their sensitivity to various land uses and their proximity to Concept Plan elements. The objectives and
targets from a storm discharge perspective will be based on the on-site environmental constraints as well
as the limitations of the receiving watercourses.

2.3.4 Review Topographical Survey and Complete Inventory of Existing Infrastructure

Once all constraints have been compiled a further review of topographical surveys will be completed as
well as the drainage patterns identified under current conditions. As part of this task, existing services and
outlets will be inventoried for wastewater, water and stormwater. The assessment of residual capacities for
existing services will also be reviewed. Any additional survey data will be obtained as required to
supplement as-built information.

24 Evaluation and Assessment of Storm Design Criteria , Objectives and Pond Alternatives

Based on the findings of the natural resource inventories, storm criteria for both water quality and quantity
will be established from a consensus with other disciplines and based on requirements prevalent in the
Study Area. Once adopted by the consultant team, the storm criteria will be presented and confirmed by
regulatory agencies. Review and comment on potential end-of-pipe solutions that would satisfy the storm
criteria and the most suitable approach and siting (based on topography, soil type etc) for the Concept
Plans. Based on the siting of the facilities, establish footprint of the end-of-pipe facilities in accordance with
the guidance described in Section 4 of the MECP SWMPDM. This includes evaluation of potential capacity
of the existing Area 6 SWM pond to optimize use of that infrastructure.

Geosynthetic clay liners, or equivalent, will be incorporated into pond design where required based on the
recommendations of the geotechnical engineer.

Pond sizing will be established conservatively and not be downsized based on the finding of LID options
reviewed to establish water balance.

Several stormwater drainage alternatives will be prepared and evaluated, taking into consideration the
following planning constraints:

1) The management of drainage from existing SWM ponds;

2) The development site is bisected by Faulkner Municipal Drain;
3) The lower-lying lands being occupied by non-participating landowners;
4) The seperation of residential developable areas by the Hydro corridor;

2.5 Coordination with Drainage Engineer for requirements relating to the Faulkner Municipal
Drain (FMD).

Preliminary consultation with the City’s Municipal Drain Group, indicated that the scope of work would fall
under Section 65 of the Drainage Act with updates to the change in land use and incorporation of new
connections to the FMD. The City would engage with the same Drainage Engineer that completed the
design of the recently constructed FMD upgrades to confirm adequate outlet (sufficient capacity) and
determine if any further work is required under this project. There are sections of the Faulkner Municipal
Drain that currently exist inside the urban boundary and will be abandoned as part of the development
approval process. Further consultation will be undertaken with the City’s Municipal Drain Group to verify
and complete all requirements under the Ontario Drainage Act.

2.6 Concept Plan Summary Discussions & Preferred Plan Selection

David Schaeffer Engineering Ltd. Page 4
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The preceding evaluations considered along with the Concept Plans reviewed will determine a preferred
plan which will be brought forward for the more detailed review and assessment of servicing in Task 3.

Task 3: Functional Servicing Report and Master Infrastructure Review

After the completion of Task 2, the Consulting Team will have developed several Concept Plans based on
the findings and any other discipline inputs compiled to date from the Team with a preferred option selected.
This will include environmental, stormwater, geotechnical and transportation. For the preferred Concept
Plan the municipal servicing constraints criteria (see Task 3.1) will be investigated for the preparation of the
servicing analysis. Review will also include comment on suitable servicing routes via either servicing blocks
and/or the establishment of right-of-way corridors that have appropriate cross-sections to accommodate
the various elements of servicing infrastructure required.

3.1 Evaluation of Municipal Servicing Requirements for the Preferred Concept Plan

DSEL will evaluate infrastructure servicing alternatives for the Concept Plans prepared by considering each
option and providing the Team with inputs using the general criteria outlined below in order to resolve the
preferred Concept as described in the Fotenn outline memo previously circulated. The tasks envisioned to
be included in a Site Servicing and Stormwater Management Report area as follows:

3.1.1 Grading

1. Develop a macro level Grading Plan for the Concept Plans based on the constraints identified by
the geotechnical engineer. Grading will be developed in accordance with the criteria described in the
Design Guidelines.

3.1.2 Identify and Assess Capacity of Existing Conveyance Systems

1. Based on topographical maps/surveys and servicing reports of existing developments adjacent to
the limits of the Study Area, free flowing capacity of watercourses (i.e. Faulkner Drain), roadside
ditches and water crossings (if any) will be reviewed.

3.1.3 Water Infrastructure

1. Confirm pressure objectives with the City along feedermains under both domestic and fire flow
conditions. Connections will be to the development areas to the north of the Study Area. Coordination
with the Water Master Plan to be undertaken with City staff.

2. Calculate domestic demands (average, maximum day and peak hour) based on “system level
parameters” (expectation being there will be in excess of 3,000 persons) under the build-out condition
of the proposed land use for the selected Concept Plans. The preferred parameters will be provided by
the City.

3. Calculate required design fire flow for concurrence by City staff.

4. Calculate theoretical domestic demands for potential phases of development based on a phasing
strategy. Develop and populate a base water model for the preferred Concept Plan.

5. Acquire hydraulic boundary conditions at each of the connection points of the existing water
distribution system. Proposed connection locations to be concurred with by City Staff.

6. Evaluate the performance of the distribution system against municipal requirements under
domestic demand conditions for the Concept Plan. Assess and identify deficiencies and develop
system upgrades, if required, to meet municipal requirements from both pressure and demand criteria.

7. Evaluate the performance of the proposed distribution system under a maximum day plus fire flow
conditions for the Concept Plans supply characteristics of the pressure zone in accordance with
Technical Bulletins.

8. Prepare a Water Servicing Plan for the preferred Concept Plan.
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3.1.4 Wastewater Infrastructure

1. Based on the sanitary sewer outlets inventoried as part of Task 2, assess residual capacities.
Coordination Wasterwater Master Plan to be undertaken with City Staff.

2. Develop peak wastewater flows based on the land use and population projections for the different
land uses associated with the Concept Plans as per the Sewer Design Guidelines.

3. Prepare a Sanitary Drainage Area Plan and Design Sheets for the preferred Concept Plan.

4. Review trunk sanitary sewer routes, establish preliminary invert elevations based on topography
and existing outlets. Prepare Sanitary Servicing Plan and assess impact of phasing on infrastructure.
Identify servicing constraints, potential crossing conflicts and adjust, as required once the Storm
Servicing Plan has been completed.

5. Assess residual capacities, beyond the Study Area population.

6. Review Shea Road Sanitary Pump Station for capacity and potential upgrades. Coordination with
the Wastewater Master Plan Project Manager to be undertaken in order to assess conceptual pumping
upgrates that will be required to accommodate the expansion area.:

a. Summarize the existing pump station parameters.
b. Review of potential component upgrades as well as overflow requirements.

c. Review electrical changes needed to accommodate higher HP pumps and high-level electrical
overview.

d. Transient analysis review.
7. Summarize findings for Wastewater Component within reporting.
3.1.5 Storm Servicing and Stormwater Management

1. Based on the prior Task findings, confirm storm design criteria (quantity and quality) with the RVCA,
MECP and the City and discuss potential impacts.

2. Review topographic survey and maps. Based on the storm sewer outlets inventoried as part of
prior tasks, confirm outlet locations and inverts, and assess residual capacities and drainage patterns,
etc.

3. Review existing conditions hydrological analysis to establish the baseline condition.
4. Finalize capacity assessment of existing surface outlets using desktop calculations.

5. Determine minor and major system drainage boundaries for the Concept Plans based on residual
capacities of the existing outlets.

6. Carry out post-development Water Budget based on the Concept Plan. Identify and assess water
budget deficits for the preferred Concept Plan.

7. In consultation with the hydrogeologist:

¢ Investigate, at the conceptual level, the integration of low impact development (LID) strategies
within the Study Area based on inputs from the hydrogeologist

¢ evaluate potential infiltration measures, and

¢ assess conceptually the performance of the LID strategies and infiltration measures with respect
to the potential water budget deficits.

8. Based on the minor and major system boundaries, prepare post-development Storm Drainage Area
Plan and Servicing Layout for the preferred Concept Plan. Identify servicing constraints, potential
crossing conflicts and adjust, as required.
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9. Coordinate with the City Drainage Group regarding the Faulkner Drain and any requirements under
the Ontario Drainage Act.

10. Prepare Storm Sewer Design Sheets and Drainage Area Plans for the preferred Concept Plan with
appropriate runoff coefficients, assessment of trunk storm sewer inverts etc as per Sewer Design
Guidelines.

11. Review and finalize potential end-of-pipe solutions that would satisfy the storm criteria (water
quality and quantity) and the most suitable approach and siting (based on topography, soil type etc) for
the preferred Concept Plan. Based on the siting of the facilities, establish footprint of the end-of-pipe
facilities in accordance with the guidance described in Section 4 of the MECP SWMPDM.

12. Carry out a hydraulic grade line (HGL) analysis of the proposed storm sewer system to evaluate
the freeboard between the potential underside of footings and the 1:100 year storm. The analysis is to
include the evaluation under the climate change event in accordance with the OSDG.

13. Assess impact of phasing on proposed storm infrastructure.
14. Summarize findings for Stormwater Management within the reporting
3.1.6 Water Budget

1. In consultation with the hydrogeological/geotechnical engineer, JFSA/DSEL will prepare a pre- and
post-development water balance review (infiltration, runoff and evapotranspiration) for the site in
accordance with the methodology summarized in Section 3.2 of the MECP’s “Stormwater Management
Planning & Design Manual, March 2003”. This will include consideration of Table 3.1 — Hydrologic
Cycle Component Values and evaluation of 39 years of historical rainfall data from the Ottawa Airport
via continuous hydrologic SWMHYMO model simulations. As per 4.7.1 (3.b) of the draft Official Plan.

2. Findings above will also be correlated to the mitigation of potential downstream impacts of the
development.

3.1.7 Opinion of Probable Cost and Phasing

1. Coordination with other disciplines to finalize phasing for the Concept Plan in regard to servicing
constraints.

2. Prepare an opinion of probable cost for municipal servicing for the preferred Concept Plan.

Marc Pichette, P.Eng.

DSEL

david schaeffer engineering Itd.
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EXISTING CONDITIONS REPORT - SERVICING
FOR

STITTSVILLE SOUTH URBAN EXPANSION AREA

SEPTEMBER 2023 - 1ST SUBMISSION
CITY OF OTTAWA
PROJECT NO.: 21-1247

1.0 INTRODUCTION

Caivan (Stittsville South) Inc. and Caivan (Stittsville West) Ltd. (Caivan) have retained a
Consultant Team to prepare documents to support the Stittsville South Urban Expansion Area
(SSUEA)which will be implemented as an Amendment to the City of Ottawa Official Plan (OP)
and removal of the Future Neighborhood Overlay on Schedule C17.

Per the City of Ottawa request, a Terms of Reference (TOR) document was prepared and
validated by the City (TOR included in Appendix E for reference) to outline the servicing
assessment approach for the subject lands. David Schaeffer Engineering Ltd. (DSEL) has been
retained to prepare a scoped Master Servicing Study (MSS) to outline water, wastewater, and
stormwater management servicing strategies for the SSUEA. In advance of preparing the
MSS, an Existing Conditions Report is required to evaluate and assess existing water resources
and servicing infrastructure in the vicinity of the SSUEA, and to identify constraints and
opportunities that will provide the baseline conditions of an Environmental Management Plan
(EMP).

2.0 STUDY AREA
2.1 Location

The properties comprising the Caivan landholdings within the SSUEA are as follows and

illustrated in Figure 1:

- ~18.8 ha 6115 Flewellyn Road;

- ~16.1 ha 6070 Fernbank Road;

- ~17.4 ha 5993 Flewellyn Road

- ~12.4 ha (6030 Fernbank Road) parcel and

- ~8.8 ha of holdout land parcels (including Hydro corridor owned lands west of Faulkner
Drain) within the SSUEA study area.

The noted land parcels are now designated as Urban Expansion Area in the City of Ottawa
Official Plan as of November 2022. As illustrated in the following figure, the overall
development area is bound by Flewellyn Road to south, Shea Road to the east, an existing
urban subdivision development to the north (Stittsville South - Area 6 ("Edenwylde”)) and an
estate lot subdivision (Woodside Acres) to the west.
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Figure 1: Stittsville South Urban Expansion Area - Location Plan

2.2 Site Characteristics

The subject site is currently undeveloped and is a mix of active/former farmland in the eastern
areas and forested areas in the western portion. The overall area is bisected diagonally
(north/south) by an existing a Hydro One 500kV utility corridor and an existing stormwater
management facility is located centrally within the property and manages flows from a portion
of the Edenwylde Subdivision.

In addition, a stormwater conveyance ditch originating from the development areas to the
north, runs southward parallel to the east boundary of the Faulkner Property. The ditch
officially transitions to being the Faulkner Municipal Drain (FMD) approximately 215 m north
of Flewellyn Road and then conveys flows eastward along Flewellyn Road.

For the land parcel west of the Hydro corridor the terrain generally trends lower from
northwest to southeast with elevations ranging from 109 m to 103 m. For land area east of
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the Hydro corridor the same southeast trend existing with elevations ranging from 104 m to
102 m at Flewellyn Road. The various Existing Conditions figures provided in the Appendices
demonstrate the SSUEA site contours.

3.0 BACKGROUND DOCUMENTS

There are a variation of documents and reports that have been prepared in relation to lands
surrounding the site. The documents include subwatershed studies of the Jock River, covering
the areas south of the site, and servicing documents for the urban area north of the site.

» City of Ottawa Sewer Design Guidelines (City of Ottawa, October 2012) &
Technical Bulletins (ISDTB-2014-01, PIEDTB-2016-01, ISTB-2018-01, ISTB-
2018-04 & ISTB-2019-02).

> City of Ottawa Water Distribution Guidelines (City of Ottawa, July 2010) &
Technical Bulletins (ISD-2010-2, ISDTB-2014-2, ISTB-2018-02, & ISDTB-2021-
03).

> Infrastructure Master Plan (City of Ottawa, 2013).

» West Urban Community — Wastewater Collection System Master Servicing Plan
(RV Anderson Associates Ltd, July 2012).

» Stittsville Master Drainage Plan (A.J. Robinson, 1994).

» Low Impact Development Technical Guidance Report, Implementation in Areas
with Potential Hydrogeological Constraints (Dillon Consulting and Aquafor Beech,
February 2021).

» Stormwater Planning and Design Manual (Ministry of the Environment, March
2003).

» Low Impact Development Stormwater Management Guidance Manual (Ministry of
the Environment, Conservation and Parks, Draft for Consultation — January
2022).

» Jock River Reach 2 & Mud Creek Subwatershed Study Marshall
Macklin Monaghan / WESA, May 2009

» Amendment to the Engineer’s Report for the Faulkner Municipal Drain (Robinson,
December 2020) & Addendum No. 1 (Robinson, March 2021).

» Engineer’s Report for the Flowing Creek Municipal Drain (A.J. Graham
Engineering, December 1973).

» Flowing Creek Flood Risk Mapping from Flewellyn Road to Jock River (Rideau
Valley Conservation Authority, May 8, 2017).

» Stittsville South - Area 6, City of Ottawa, Master Servicing Report & Stormwater
Management Design Plan (Novatech/DSEL, December 2013).

» Stittsville South Subdivision, City of Ottawa - Detailed Servicing & Stormwater
Management Report (Novatech July 2016).

» Sanitary Pump Station Pre-Design Report, Stittsville South (Novatech, July 2015)

» Stittsville South Subdivision, City of Ottawa - Shea Road Sanitary Pump Station
Design Brief (Novatech, May 6, 2016).
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» Design Brief, Davidson Lands - OPA 76 Area 6a, Phase 1 (5993 Flewellyn Road)
(IBI Group, February 2018).

» Design Brief, Davidson Lands - OPA 76 Area 6a, Phase 2 (5993 Flewellyn Road)
(IBI Group, July 2020).

> Design Brief for the Stormwater Management Pond for the Davidson Lands
(JFSA/DSEL, November 2017).

» Fernbank Community Design Plan, Master Servicing Study (Novatech, June
2009).

» Geotechnical Investigation, Proposed Residential Development 5993, 6070 &
6115 Flewellyn Road - Ottawa (Paterson (PG5570-2) January 2022).

4.0 EXISTING INFRASTRUCTURE AND SERVICING
4.1 Wastewater Servicing

A recently (2017) constructed sanitary pump station (Stittsville South Area 6 Sanitary
Pumping Station - also referred to as the Shea Road Pump Station (SRPS)) associated with
the recent new development to the north is located along the north boundary centrally to the
land parcels being reviewed (immediately north of an existing stormwater management pond
(Davidson Pond)). As per the Environmental Compliance Approval (ECA #3415-ADWLIG
issued September 21, 2016. See Appendix B) for the pump station, the initial firm capacity
of the station was 42 L/s with recently completed pump expansions to an ultimate firm design
capacity of 84 L/s (December 2022).

A 450mm diameter sanitary sewer connects to the existing Shea Road sanitary pump station.
The existing 450mm diameter inlet sanitary sewer has an inlet pipe elevation of 98.72 m at
the last manhole upstream of the station and wet well invert elevation of 96.50 m. The inlet
sewer has a residual capacity of approximately 80% which would allow for an additional ~390
L/s of sanitary flows.

Previously, the SRPS directed forcemain flows northward to the existing Liard Street pumping
station. As of December 2022 the SRPS now directs flows directly to the recently completed
extension of the Fernbank Lands trunk sanitary sewer. Additionally, there is an existing low
lift pumping station located on nearby Friendly Crescent which provides service to 70
dwellings and discharges to the Hartsmere Drive sanitary sewer through a 100mm diameter
forcemain. Ultimately this low lift station will be decommissioned and the sanitary flows
redirected to the SRPS. Timing for this decommissioning is still pending.

As per the Master Servicing Report for the Stittsville South - Area 6 development, there is
excess capacity available in the Fernbank Lands trunk sewer (see report excerpt in Appendix
B). The Area 6 study summarized that the Fernbank Trunk was designed for a peak flow of
528 L/s (Fernbank CDP Lands — New Trunk Sewer sanitary design sheet provided in Appendix
B for reference) and had a capacity of 670 L/s (excess capacity of 142 L/s). The Area 6 report
further summarized that the Area 6 and Liard Street P.S. (monitored) flows to the Fernbank
Trunk totaled approximately 85 L/s and 39 L/s respectively and would utilize a portion of this
capacity. However, the original design criteria of the Fernbank Trunk system (and Area 6)
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was based on older City of Ottawa design criteria. When considering the new criteria adopted
by the City after those designs the excess capacity available is increased.

Table 1
Sanitary Flow Review

Area PF Qunits Qcom/1Inst Q1/1 Qror Diff.

Network Reviewed (ha) Pop. 1)) (L/s) (L/s) (L/s) (L/s) | (L/s)

Old City Parameters for Sanitary (1)

Fernbank CDP Lands (2 551.8 | 30,169 | 2.47 | 302.5 71.0 154.5 |528.0 -
Stittsville Area 6G) 70.74 4,502 3.29 59.94 2.37 19.81 82.1 o
Liard St P.S. (monitored) ) -- -- -- -- -- -- 39.0 .

New City Parameters for Sanitary (5)

Fernbank CDP Lands 551.8 | 30,169 | 2.18 | 213.1 39.76 182.09 |435.0 | -93.0
Stittsville Area 6 70.74 | 4,502 | 2.83 41.2 1.33 23.34 | 66.0 | -16.1
Liard St P.S. (monitored) (®) -- -- -- -- -- -- 39.0 0

(1) Old City Parameters: 350 L/day; 0.28 L/s/ha infiltration; Comm./Inst. Flow = 50,000 I/ha/day

(2) Sanitary design sheet excerpt provided in Appendix B. From “Fernbank Community Design Plan - Master Servicing Study (June
2009)”

(3) Sanitary design sheet excerpt from updated IB design for Edenwylde development. From City submission 2020-04-09"

(4) Liard Street pump station — monitored flow summary from the “West Urban Community — Wastewater Collection System Master
Servicing Plan” by RV Anderson Associates Ltd., dated July 2012 and as summarized in the Area 6 MSS.

(5) New City Parameters: 280 L/day; 0.33 L/s/ha infiltration; Comm./Inst. Flow = 28,000 I/ha/day; updated Peak Factor correction
factor

(6) Same value as prior as it was monitored information.

(7) Peaking Factor

From the table above the flow summarized in the Fernbank Lands trunk is reduced from 528.0
L/s to ~435.0 L/s (-93.0 L/s) based on review with new parameters.
The Area 6 land development flows are reduced from 82.1 L/s to ~66.0 L/s (-16.1 L/s).

The Area 6 MSS summarized excess capacity at peak flow in the Fernbank Lands trunk at 142
L/s. With the new parameters this excess capacity increases to 235 L/s based on the above
table with 105 L/s of that taken up by the Area 6 and the Liard St. P.S. flows (130 L/s capacity
remaining).

Construction of the Fernbank Lands trunk extension up to the Area 6 development was
completed/commissioned in December 2022.

The SRPS details are as follows:

» pump station control building complete with mechanical and electrical systems,
process piping, valves, control panels, SCADA system, odour control system,
swab launchers and appurtenances;

» one (1) 2400 mm diameter FRP wet well, complete with valves, couplings and
appurtenances; with three (3) pumps with each pump capable of delivering 42
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liters/second at a TDH of 29 meters for an ultimate firm capacity of 84
liters/second;

> wastewater flows are pumped via dual 200 mm diameter HDPE DR13.5 sanitary
forcemains to a to a new discharge chamber on Fernbank Road outletting flows to
the newly constructed Fernbank Sanitary Trunk Sewer (completed/commissioned
in December 2022);

» one (1) 2400 mm x 1800 mm concrete by-pass chamber, complete with valves,
couplings and appurtenances;

> one (1) 1800 mm diameter concrete by-pass manhole, complete with valves,
couplings and appurtenances;

» one (1) 1800 mm diameter concrete emergency overflow manhole, complete with
one (1) primary measuring device consisting of broad crest weir complete with
ultrasonic level recorder (referred to as SAN MH 97);

» one (1) concrete encased underground dedicated commercial hydro service;

» one (1) 170 KW self-enclosed diesel generator on a reinforced concrete pad
adjustment to the pump station control building, complete with diesel fuel tank,
valves and controls;

» emergency sanitary sewer overflow consisting of a 600 mm diameter sewer to
the adjacent Davidson Stormwater Management facility located south of the
SRPS (outlet elevation 103.40 m).
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4.2 Water Supply Servicing
4.2.1 Existing Water Supply Services

The SSUEL study area will be part of the City's Zone 3W of the City of Ottawa water
distribution network (see Drawing 3 for reference). The pressure zone receives supply from
the Campeau Drive and Glen Cairn Pump stations. The Stittsville Elevated Tank provides
balancing storage during peak usage and fire flow conditions.

Existing watermains to the north of the subject lands represent the only option for water
servicing. These include:

» The major water supply line in the vicinity of the development is a 400mm
diameter watermain along Fernbank Road;

» An existing 250mm diameter watermain located within the Parade Drive right-of-
way (ROW), immediately north of the Maguire and Faulkner land parcels. A
future southbound ROW block is located between civic addresses 714 and 720
Parade Drive;

» An existing 250mm diameter watermain is located within the Aridus Crescent
ROW which is north of the Davidson Lands parcel. An existing 50mm water
service within a servicing block from Aridus Crescent to the SRPS pump station is
also installed facilitating water supply to that facility;

» An existing 200mm diameter watermain located within the Painted Sky Way ROW
at the northwest portion of the Davidson land parcel; and

» An existing 200mm diameter watermain location within the Ocala Street ROW
north of the northeastern portion of the Davidson land parcel.

4.2.2 Existing Watermains and Operating Pressures

In relation to the Stittsville Area 6 development areas to the north, the water supply was
reviewed for two separate analyses:

1. Stantec Consulting Ltd. prepared a hydraulic analysis of the proposed western portion
of the Area 6 lands in their report titled “Stittsville Area 6 — Phase 1 & 2 - Potable
Water Hydraulic Assessment (September 2, 2015). This model was based on the City
up to date model that was updated for the 2013 Water Master Plans with current (in
2015) conditions and future conditions (projected 2031 conditions from the 2013
Water Master model) analyzed.

2. IBI Group prepared a hydraulic analysis as part of their “Design Brief — Davidson Lands
- OPA 76 Area 6a, Phase 1” (February 2018) servicing reporting for the eastern portion
of the Stittsville Area 6 lands. This analysis was based on boundary conditions
provided by the City of Ottawa (see report excerpts in Appendix C).

The Stantec analysis above notes that head losses under peak demands could reduce
minimum pressure to below guideline requirements at higher elevations (i.e. ground
elevations greater than 124m). However, future planned connections within the Fernbank
Lands development area will mitigate the issue.

During average day demands ground elevations less than 106m may experience system
pressures greater than the upper 80psi limit specified in City guidelines. As noted in Section
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2.2, existing site elevations range from 109 m to 103 m (for areas west of the Hydro One
corridor) and from 104 m to 102 m in the eastern areas. Should higher pressures be
encountered in the southern areas of the development pressure reducing valves would be
required.

Water servicing needs in the SSUEA will be evaluated as part of the future MSS review of the
development area in consultation with City staff via the generation of hydraulic boundary
conditions.
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4.3 Stormwater Servicing
4.3.1 Parade Drive Stormwater Management Facility

The residential development area to the north of the Maguire/Faulkner properties is serviced
via an existing 1.9 ha stormwater pond block adjacent to Parade Drive. This stormwater
facility has the following characteristics:

Drainage Area = ~33.7ha

Permanent Pool Elevation = 103.50 m
Extended Detention Elevation = 103.70 m
100-Year Elevation = 105.33 m

The facility outlets to an existing ditch located east of the storm outlet. The ditch is
approximately 405 m upstream of the commencement of the Faulkner Municipal Drain.

4.3.2 Davidson Stormwater Management Facility

The existing development to the north of the Davidson/Eder properties is serviced by the
central “"Davidson” stormwater management pond. The existing Davidson stormwater pond
occupies approximately 3.2 ha of land and is partially located under the existing Hydro One
tower line. The ponds are sized for their respective areas with no specific additional areas
considered. This stormwater facility has the following characteristics:

Drainage Area = ~40.6 ha

Permanent Pool Elevation = 101.50 m
Extended Detention Elevation = 102.10 m
100-Year Elevation = 103.17 m

The facility outlets from the south end of its configuration to a ditched outlet that conveys the
flows southwest to the Faulkner Municipal Drain.

4.3.3 Faulkner Municipal Drain

The Faulkner Municipal Drain (FMD) generally bisects the whole of the development area in
half. The FMD conveys flows from north to south to the north side of Flewellyn Road (i.e.
roadside ditch) then heads eastward and then southwards along the west side of Shea Road.
The FMD drain begins at approximately 215 m north of Flewellyn Road (within the
development lands) and ultimately discharges to Flowing Creek Municipal Drain 5.45 km away
(approximately 330 m south of the intersection of Shea Road and Brownlee Road). Figure
6.1 (Maintenance Sections and Section Drainage Areas) from the Engineer’'s Report is
provided in Appendix D for reference.

The Engineer’s Report for the FMD was recently amended in December 2020 by Robinson
Consultants Inc. to accommodate the changes in land use from rural, or agricultural, to urban
development. Additionally, some modifications of the main drain were also documented in
order to relocate a portion, lower the profile in some locations, and modify the cross-section
where required in order to increase capacity and reduce erosion potential. No specific erosion
thresholds are noted for the FMD in the Engineer’s Report.

Subsequent to the amended Report, there was a minor addendum in March 2021 to account
for an adjustment in the prescribed value for lands utilized for construction of the drain and
the resultant modified value of allowances.
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The FMD model will be utilized during the design of future stormwater management facilities
to confirm that there will be no negative impacts to water levels or capacity of the drain in
the post-development condition. JFSA has reviewed the existing conditions as a component
of their “Pre-Development Hydraulic and Hydrologic Study” (provided in Appendix D) and
noted some private access culverts along Flewellyn Road are close to or at capacity as
summarized in the Engineer’s Report Table 4.2. These culverts can be revisited in association
with future consultation with the Drainage Engineer is association with the advancement of
the development area.

4.3.4 Flowing Creek Municipal Drain

As noted in the prior section, the FMD outlets to the Flowing Creek Municipal Drain (FCMD)
south of Brownlee Road. The Engineer’s Report for FCMD was prepared by A.J. Graham
Engineering Consultants Limited in December 1973 and was constructed in 1974 by the
former Township of Goulbourn. There are no known issues with the FCMD.

The Rideau Valley Conservation Authority completed Flood Risk Mapping for Flowing Creek in
May 2017 (covering from Flewellyn Road to the confluence with the Jock River). The RVCA
report makes reference to some possible shallow field flood areas southwest of Akins/Shea
Road, however, it goes on to detail the ‘considerable uncertainty’ as to how this may occur
and whether there would be any material impact to the adjacent FMD (see RVCA report
excerpts in Appendix D for reference). However, it is presumed that the Drainage Engineer
for the FMD has considered this potentiality based on their recent FMD improvements and
knowledge of the FCMD Flood Risk Mapping results.

4.3.5 Site Drainage
For the Caivan landholdings west of the Hydro one corridor the site topography generally
drains eastward and southward with drainage ultimately being conveyed to the FMD which

bisects the development area.

Similarly, the development area east of the Hydro One corridor also drains eastward and
southward to the portion of the FMD along the northern Flewellyn Road right-of-way.

JFSA has reviewed the development area’s existing conditions as a component of their “Pre-
Development Hydraulic and Hydrologic Study"” provided in Appendix D for reference.

There are no minor storm sewer systems that the development area is tributary to.
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5.0 OPPORTUNITIES AND CONSTRAINTS
5.1 Drainage Network

The review of site topography has generally shown that surface water is conveyed to adjacent
perimeter roadside ditches and the Faulkner Municipal Drain.

As a component of the review of storm servicing for the future MSS, any adjustment to
drainage boundaries or outlets will require consultation with appropriate agencies. Generally
speaking, the development only has one viable stormwater outlet which is the FMD and
stormwater management facilities will be located at the southern boundary of study area due
to site topography. Therefore any adjustments will need to be coordinated with the Drainage
Engineer and any processes completed in accordance with the Drainage Act. This includes
consideration of the Flowing Creek Municipal Drain (FCMD) (which the FMD connects to) and
ultimately the Jock River.

Lands which comprise the SSUEA are not restricted by floodplain areas from any major
watercourses. Preliminary review of the FMD HEC-RAS modelling associated with the recently
updated Engineer’s Report (see Section 4.3.3) has indicated that there may be private access
culverts on the FMD along Flewellyn Road that could constrain flows during the 100-year
event and these will be further assessed in future design stages in consultation with the
Drainage Engineer.

5.2 Water Quantity Control

Water quantity controls for the development area will be impacted by various site constraints
(i.e. infiltration potential, development density, etc) as well as downstream capacities. At
minimum, post-development peak flows within the FMD are not to exceed pre-development
levels for all storms up to the 100-year event. Generally this will require review of the FMD
and FCMD based on the on-site controls implemented and also manage runoff volumes so as
not to create downstream impacts. Prior consultation with the RVCA for other development
areas tributary to the Jock River has indicated that there are no quantity control required
within the Jock River Reach 2 subwatershed. Updated subwatershed reporting is currently a
work in progress.

5.3 Water Quality Control

Water quality control for the development area will have to be in accordance with the Jock
River Reach 2 & Mud Creek Subwatershed Study. Similar to the adjacent development areas
recently advanced, this would mean that the requirement is for an enhanced protection level
(80% TSS removal) of water quality treatment.

5.4 Infiltration

The Hydrogeological review completed by Paterson Group characterized the hydrogeological
condition of the SSUEA with respect to bedrock and surficial geology, aquifers, aquitards,
horizontal and vertical flow patterns, existing groundwater use, and aquifer vulnerability. The
report generally summarizes that the overburden and bedrock within the SSUEA have
hydraulic conductivity values ranging from 4.2 x 10°® m/sec to 2.2 x 10> m/sec (moderate
hydraulic conductivity) and 4.3 x 107 m/sec to 1.6 x 104, respectively (refer to the Table 2
summary from the Paterson report in Appendix D). Field saturated conductivity values from
Paterson’s Table 3 are also provided. Highest surficial field saturated values were observed
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within the southwestern portion of the subject site indicating that this area will have more
permeable characteristics than the northeastern areas and as such are more conducive for
providing LID measures for water balance and could be considered for optimizing the rate of
infiltration via typical lot level and conveyance Best Management Practices (BMPs).

JFSA has reviewed the development area’s existing conditions as a component of their “Pre-
Development Hydraulic and Hydrologic Study” provided in Appendix D for reference. JFSA’s
water budget modelling considered the shallow infiltration results, as reported by Paterson,
in their analysis. The JFSA detailed PCSWMM model was run for 39 year, from 1967 to 2007,
using hourly rainfall data from Environment Canada’s Ottawa International Airport monitoring
station. Table 1 from the JFSA report are provided in Appendix D for reference. The table
outlines the water budget breakdown of the development area of the SSUEA. Based on the
simulations, JFSA assessed that the eastern portion of the development area (east of the
Faulkner Drain) will have 17% of the annual rainfall resulting in runoff with 63% evaporating
and 20% infiltrating.

Mapping from the Mississippi-Rideau Source Protection Plan indicates that some portions of
the development area may fall under the fringes of the Significant Groundwater Recharge
Area (SGRA) mapping. The site review by Paterson has indicated that the high Rock Quality
Designation (RQD) of the bedrock within the site area supports an interpretation that the
significance of the recharge to the bedrock aquifer is minimal.

5.5 Existing Servicing Infrastructure

The following opportunities and constraints have been identified for the SSUEA and will be
reviewed in further detail in a future MSS.

5.5.1 Wastewater Servicing

Wastewater servicing for the SSUEA is governed by the capacity of the SRPS (and its
forcemains) and ultimately by the available residual capacity in the existing recently
completed Fernbank Lands Sanitary Trunk sewer. As per the Master Servicing Report for the
Stittsville South - Area 6 development, there is excess capacity available in the Fernbank
Lands trunk sewer. The Area 6 study summarized that the Fernbank Trunk was designed for
a peak flow of 528 L/s and had a capacity of 670 L/s (excess capacity of 142 L/s). The prior
sanitary system flows were based on older City of Ottawa parameters. When evaluations
flows based on updated parameters in Technical Bulletin ISTB-2018-01 the excess capacity is
theoretically increased to 235 L/s.

The existing SRPS also has an emergency overflow outlet (internal weir elevation of 103.40m
- see Novatech Drawing No. 113004-PS-SVC in Appendix B) to the adjacent “Davidson”
stormwater management pond to the south. This overflow will have to be assessed at detailed
design to determine if a new overflow is required based on projected underside of footing
elevations during the future MSS preparation.

As noted in Section 4.1 the existing sanitary sewer inlet at the SRPS is at an invert elevation
of 98.72m. Existing ground elevations in the southeast portion of the SSUEA are as low as
~101.60m which imposes some constraint in terms of fill import required to facilitate a gravity
system that would conveys sanitary flows all the way to the SRPS approximately 1km away.
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5.5.2 Water Servicing

Based on prior analyses undertaken for development areas within Area 6 to the north of the
subject site, lower water pressures are anticipated during peak hours in areas with ground
elevations of 124m or higher and high pressures during average day demands for areas with
ground elevations lower than 106m. A future detailed analysis to be prepared in conjunction
with the MSS will determine where mitigation may be required within the watermain network.

5.5.3 Stormwater Servicing

There are currently no existing or planned stormwater management facilities associated with
the SSUEA lands. The overall site currently drains to the Faulkner Municipal Drain via sheet
drainage and various periphery roadside drainage ditches. The FMD poses a constraint for
the development area given that it bisects the central portion of the development area while
topography for the lands areas on either site have the same northwest to southeast drainage
pattern. This drainage pattern does provide the opportunity to have a wet pond facility
adjacent to the FMD as an outlet(s) at the southern boundary of the development areas but
detailed review during MSS preparation will fully assess whether one or two facilities would
ultimately be required.
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6.0 SUMMARY AND CONCLUSIONS
6.1 Wastewater Servicing

The sanitary flows from the SSUEA will require conveyance by sanitary pumping to convey
flows to the Fernbank Lands Trunk sewer. Gravity flows to the existing SSUEA are possible
but are likely constrained by the extent of fill importation required to facilitate sufficient sewer
cover on a gravity system in the lower (southern) areas of the SSUEA based on site
topography. This includes having appropriate freeboard over the sanitary overflow for the
SRPS.

The MSS should evaluate proposed servicing alternatives should fill importation be deemed
excessive (i.e. new pumping facility, relocation of the SRPS, etc). In addition, the MSS should
review the SRPS sanitary overflow condition and assess whether a new overflow elevation to
another location (i.e. a new SWM facility) is warranted to further mitigate site grading
conditions.

6.2 Water Servicing

At the Master Servicing Study stage the water supply for the SSUEA will be assessed via a
hydraulic assessment of the proposed distribution network in order to confirm sufficient water
supply is available, and within the required pressure ranges, under future demands during
average day, peak hour and fire flow conditions. Watermain boundary conditions will be
requested from the City of Ottawa and the analysis will be completed in accordance with the
most current design guidelines and technical bulletins.

6.3 Stormwater Servicing

There are currently no planned stormwater management facilities associated within the
SSUEA. The local drainage for the subject area is ultimately conveyed by the FMD which
bisects the SSSUEA lands.

The site topography has natural gradients from the northwest to the southeast lending to the
practical implementation of stormwater management facility/facilities in the southern areas
of the site, with an outlet to the FMD. It is anticipated that any proposed facility/facilities
could provide both quantity and quality control to meet required targets. Quantity control
would be required to maintain the integrity of the FMD and mitigate any increases in water
levels within that system. The MSS will detail the target requirements of the facilities.

A review of options for adjustments to the FMD, where it bisects the site, can be reviewed as
part of the MSS but there appears to be limited opportunities due to the location of the FMD
in relation to holdout properties not under control by the proponent.
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