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EXECUTIVE SUMMARY

This Master Infrastructure Review (MIR) is prepared in support of the Barrhaven
Conservancy development on behalf of Barrhaven Conservancy Development
Corporation (BCDC).

The overall Barrhaven Conservancy lands are situated north of the Jock River, between
Highway 416 and Greenbank Road. The subject property is approximately 103 ha and
is located within the City of Ottawa urban boundary in the Barrhaven ward.

The proposed development concept consists detached single homes, townhomes, park
blocks, stormwater management blocks, open space and road allowances.

The subject property is located in the Jock River watershed and is under the jurisdiction
of the Rideau Valley Conservation Authority (RVCA). Per the existing topography
characterized in the available City of Ottawa base mapping, all flows from the subject
property are ultimately conveyed to the Jock River by a series of municipal drains and
ditches. The O’Keefe Municipal Drain, the Foster Ditch, and the Fraser-Clarke
Watercourse all run through the subject property.

The development area is outside of the Jock River 100-year limit as confirmed by the
RVCA.

The site is subject to permissible grade raises per geotechnical recommendations,
ranging from 1.4 m to 2.2 m. The site will be designed as low as possible, to have
regard for the geotechnical constraints. Environmental reporting has been completed to
confirm environmental constraints for the site. There are three watercourses, which are
required to be maintained or enhanced.

The recommended water servicing option of those evaluated is to connect through the
Nepean Town Centre development area to Zone SUC, which has recently been
upgraded. The watermains will extend along the future Chapman Mills Drive extension
and through the Claridge “Burnett Lands” development area.

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 will conform to all relevant City and MECP Guidelines and Policies.

Sanitary servicing will be provided to the subject property via the off-site South Nepean
Collector (SNC) trunk sanitary sewer. The recommended connection to the SNC is at
existing SANMH 8 at the future Chapman Mills Drive (CMD) Extension as the inverts
are at the lowest, providing the optimal grading strategy on a grade raise restricted site.
A sanitary pump station is proposed on the west side of the Foster Ditch due to a
crossing constraint between the proposed sanitary trunk sewer and the Foster Ditch
invert. With the inclusion of the subject property, and the update to current City of
Ottawa design parameters for demands, the SNC sanitary sewer adequately conveys
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the entirety of the subject property’s proposed sanitary flows without impacting
downstream properties.

The basis of the stormwater design is the Jock River Subwatershed study (Jock River
SWS) and a summary of existing conditions, historical review of geology, hydrogeology,
geomorphology, hydraulics and hydrology is presented. As well, the guidance of the
stormwater criteria for the subject lands, north of the Jock River.

Stormwater service is to be provided by capturing stormwater runoff by an internal
gravity sewer system that is to convey flows to one of the oil and grit separators for
quality control treatment. The oil and grit separators will discharge to naturalized
wetlands prior to discharging to the Jock River. The oil and grit separators will provide
an Enhanced Level of Protection for stormwater runoff from the subject property before
being discharged to the Jock River. Quantity control is not required for the Jock River,
notwithstanding, some quantity control by means of erosion storage will be included.

A detailed Hydraulic Grade Line (HGL) modelling analysis will be completed for the
proposed system at the detailed design level. Due to the grade raise restrictions and the
proposed storm and sanitary drainage schemes, the road centerlines do not allow for
standard basements with a gravity connection to the storm sewer system. Because of
the constraints on the subject property, sump pumps will be installed for all residential
blocks, following City of Ottawa guidelines.

Erosion and sediment control measures will be implemented and maintained throughout
construction. The Jock River, O’Keefe Drain, Foster Ditch and Fraser-Clarke
Watercourse will all be protected from any negative impacts from construction.

The proposed servicing and grading plans will meet all City, RVCA, and MECP
requirements as set out in background studies and current standards.
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MASTER INFRASTRUCTURE REVIEW
FOR
BARRHAVEN CONSERVANCY DEVELOPMENT CORPORATION
BARRHAVEN CONSERVANCY

CITY OF OTTAWA
PROJECT NO: 17-891

1.0 INTRODUCTION

David Schaeffer Engineering Limited (DSEL) has been retained to prepare a Master
Infrastructure Review (MIR) in support of the Draft Plan of Subdivision and Zoning
applications for the Barrhaven Conservancy development on behalf of Barrhaven
Conservancy Development Corporation (BCDC).

1.1 Study Area

The subject property is located within the City of Ottawa urban boundary in the
Barrhaven ward. As illustrated in Figure 1, the subject property is located north of the
Jock River, east of Highway 416, west of Greenbank Road, and south of both McKenna
Casey Drive and Strandherd Drive. Borrisokane Road bisects the subject property
between Strandherd Drive and the Jock River. The subject property measures
approximately 103.38 ha and is legally described as parts of Concessions 3 and 4, Lots
14 and 15.

The subject property is currently zoned Development Reserve (DR) Zone. The
proposed development concept plan allows for the development of a mix of detached
single homes, back-to-back townhomes, rear lane townhomes, park blocks, naturalized
wetlands, and open space buffer blocks. It also includes a road network featuring 14 m,
16.5 m right-of-way (ROW) width local road network, 8.5 m ROW width laneways and a
24 m ROW width collector road. The proposed development concept plan is presented
on Figure 2.

The entirety of the subject property is within the Jock River Subwatershed and is under
the jurisdiction of the Rideau Valley Conservation Authority (RVCA). The existing
topography characterized in the available City of Ottawa base mapping indicates that all
flows from the subject property are ultimately conveyed to the Jock River by way of the
O’Keefe Municipal Drain, the Foster Ditch (former Municipal Drain), the Fraser-Clarke
Watercourse (former Municipal Drain), and the Borrisokane roadside ditches, which all
run through the subject property.

The development area is outside of the Jock River 100-year limit as confirmed by the
Rideau Valley Conservation Authority (RVCA). Refer to the RVCA confirmation letter in
Appendix A.
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1.2 Study Scope

The subject property has been considered as a part of the Official Plan (City of Ottawa,
2003) and the associated Secondary Plan (City of Ottawa, 2003). As presented on
Schedule B of the Official Plan, the subject property is considered to be primarily
General Urban Area, with portions of the subject property Employment Area, and Major
Open Space.

The objectives of this Master Infrastructure Review are to:

» Provide historical background information regarding the servicing of the subject
property;

» Present servicing options explored while determining the recommended servicing
strategy;

» Provide sufficient detail to demonstrate that development of the subject property
will be adequately supported by municipal services;

» Define the course of subsequent detailed design, review, and acceptance of the
proposed municipal services;

» Demonstrate how the proposed municipal services will conform with current
Ministry of the Environment, Conservation and Parks (MECP) servicing design
criteria and other applicable agency guidelines; and,

» Demonstrate good engineering practice for the protection of public safety, the
environment, and sustainable operation.

1.3 Environmental Assessment Act

Per Ontario Regulation 345/93: Designation and Exemption Private Sector Developers
under Environmental Assessment Act, works undertaken by private sector developers
are exempt from the Environmental Assessment Act unless they are:

» Schedule C projects (e.g. new wastewater treatment plant, stormwater pond w.
biological treatment, new well, etc.); and

» Providing the project for the residents of a municipality for roads, water or
wastewater.

All works proposed as part of this MIR are to be undertaken by a private sector and are
Schedule A or B projects as follows:

» Proposed Oil and Grit Separators — Schedule B;
» Proposed Sewers — Schedule A; and
» Proposed Roads — Schedule A

DAVID SCHAEFFER ENGINEERING LTD. PAGE 2
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As such, the works described in this report are exempt from the requirements of the
Environmental Assessment Act.

1.4 Development Plan
The proposed development concept is shown in Figure 2. The subdivision consists of a
mix of single detached homes, townhomes, park blocks, open space and a road

network.

Table 1 summarizes the land use breakdown and predicted populations associated with
the development concept.

Table 1: Development Statistics

Residen_tial Projected
Land Use - EAST Area (ha) | Population Population
per ha
(L%?vsggﬂgﬁ;) 27.96 83 3926
(Medium Density) 3.21 83 436
(Hngﬁ'gee’r‘]t;'y) 0.59 85 119
Arterial Roads 1.87
Collector Roads 3.72
Local Roads 14.94
Rear Lanes 0.86
Foster Ditch 2.65
Fraser-Clarke Watercourse 2.85
Parks 3.64
Sediment Management 025
(K-B Pond)
Open Space 26.50
TOTAL 89.29
Residen_tial Projected
Land Use - WEST Area (ha) | Population Population
per ha
Residential 34.09 104 3546
O’Keefe Drain 3.46
TOTAL 37.55 3546

The above statistics are used to inform the servicing design for the site.
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2.0 GUIDELINES, PREVIOUS STUDIES, AND REPORTS
2.1 Existing Studies, Guidelines, and Reports
The following studies were utilized in the preparation of this report.

» Ottawa Sewer Design Guidelines,
City of Ottawa, October 2012
(City Standards)

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

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

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

o Technical Bulletin ISTB-2018-04, Revisions to Ottawa Design Guidelines —
Sewer
City of Ottawa, June 27, 2018
(ISTB-2018-04)

o Technical Bulletin ISTB-2019-02, Revisions to Ottawa Design Guidelines —
Sewer
City of Ottawa, July 8, 2019
(ISTB-2019-02)

» Ottawa Design Guidelines — Water Distribution,
City of Ottawa, July 2010
(Water Supply Guidelines)

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

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

o Technical Bulletin ISTB-2018-02
City of Ottawa, March 21, 2018
(ISTB-2018-02)
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» Design Guidelines for Sewage Works,
Ministry of the Environment, Conservation and Parks, 2008.
(MECP Design Guidelines)
» Stormwater Planning and Design Manual,
Ministry of the Environment, March 2003.
(SWMP Design Manual)
» City of Ottawa Official Plan,
adopted by Council 2003.
(Official Plan)
» City of Ottawa Secondary Plan — Former Nepean — South Nepean Urban Area —
Areas 9 and Adopted by Council 2003.
(Secondary Plan)
» South Nepean Collector: Phase 2 Hydraulics Review / Assessment Technical
Memorandum
Novatech, August 2015
(Novatech SNC Memo)
» South Nepean Collector: Phase 2 Preliminary Design Report,
Novatech, March 2016
(Novatech SNC Design Report)
» O’Keefe Drain Environmental and Stormwater Management Plan
CH2M Hill, May 2013
(CH2M Hill O’Keefe Drain EMP)
> Foster Ditch Consolidated Modelling and Baseline Condition Definition for SWM
Facility Design
CH2M Hill, August 2013
(CH2M Hill Foster Ditch Report)
» Foster Stormwater Management Facility Environmental Study Report
CH2M Hill, October 2013
(CH2M Hill Foster SWM Facility Report)
» Kennedy-Burnett Stormwater Management Facility Project File and Functional
Design Report
CH2M Hill, February 2017
(CH2M Hill Kennedy-Burnett SWM Facility Report)
» Kennedy-Burnett Potable Water Master Servicing Study
Stantec, April 2014
» Hydraulic Potable Water Assessment for Barrhaven Communities East Inc.
Stantec, February 13, 2020
(Stantec Hydraulic Analysis)
DAVID SCHAEFFER ENGINEERING LTD. PAGE 5
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» Jock River Reach One Subwatershed Study
Stantec, 2007
(Jock River Reach 1 SWS)

» Environmental Impact Statement for Barrhaven Conservancy East
Kilgour & Associates Ltd., July 29, 2020
(Kilgour EIS)
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3.0 EXISTING CONDITIONS AND SITE CONSTRAINTS

3.1 Geotechnical Conditions

Paterson Group (Paterson) was commissioned to complete geotechnical investigations
for the Barrhaven Conservancy Lands. The following reports were prepared:

» Geotechnical Investigation — Proposed Residential Development, Conservancy
Lands East (Paterson Group, September 24, 2019)

» Geotechnical Investigation — Proposed Residential Development, Conservancy
Lands West (Paterson Group, September 27, 2019)

The Barrhaven Conservancy Lands East consist of vacant land and are bordered by the
Foster Ditch to the west, lands under development to the north and east, and the Jock
River to the south. The existing ground surface across the site is relatively level with
approximate ground surface elevation varying between 91 m and 92 m. The subsurface
profile generally consists of an approximate 50 mm to 460 mm thick layer of topsoil
underlain by a silty clay deposit. Due to the presence of a silty clay deposit, the
permissible grade raise varies between 1.4 m in the northwest and 2.2 m in the
southeast. Figure PG5036-2 Permissible Grade Raise Plan by Paterson Group is
enclosed in Appendix B for reference.

The Barrhaven Conservancy Lands West consist of vacant land and is bordered by
Highway 416 to the west, a railroad to the northwest, a stormwater retention pond to the
northeast, the Foster Ditch to the east, vacant City Lands to the southeast, and the Jock
River to the southwest. The existing ground surface across the site is relatively level
with approximate ground surface elevation varying between 91 m and 92 m. The
subsurface generally consists of an approximate 50 mm to 360 mm thick layer of topsoil
underlain by a silty clay deposit. Due to the presence of a silty clay deposit, the
permissible grade raise varies between 1.2 m to 1.8 m. Figure 5036-5 Permissible
Grade Raise Plan by Paterson Group is enclosed in Appendix B for reference

3.2 Drainage

The subject property is relatively flat with the existing elevations ranging from 92 m in
the north to 91 m in the south. The subject property gradually slopes towards the
towards the Jock River.

The subject property is within the Jock River watershed and is under the jurisdiction of
the RVCA. As noted in Section 1.0. The development area is outside of the Jock River
100-year limit as confirmed by the Rideau Valley Conservation Authority (RVCA). Refer
to the RVCA confirmation letter in Appendix A.

The O’Keefe Municipal Drain, the Foster Ditch, and the Fraser-Clarke Watercourse all
run through the subject property and convey stormwater to the Jock River.
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3.3 Hydrogeology

As noted in the Jock River Reach 1 SWS, the hydrogeologic conditions have been well
documented in the study limits. Previous terrain analysis and hydrogeological studies
within the study limits were completed by Jacques Whitford Limited (JWL) and Golder
Associates Limited (Golder) and Paterson Group (Paterson).

Based on Figure 3.4.1 of the Jock River Reach 1 SWS, the surficial soils for Barrhaven
Conservancy are determined to be silty clay with underlying bedrock ranging from 80.0
m to 85.0 m below original ground. As shown on Figure 3.4.3, the Interpreted
Groundwater Flow Direction is southerly across the Barrhaven Conservancy lands,
towards the Jock River. Figures 3.4.1, 3.4.2 and 3.4.3 are provided in Appendix B for
reference.

3.4 Environmental Features / Natural Heritage

Kilgour & Associates Limited completed an Environmental Impact Statement for the
Barrhaven Conservancy East Development dated July 29, 2020 (Kilgour EIS). The
purpose of the Kilgour EIS is to review the overall development concept for the site from
a natural heritage perspective; however, as a result of pre-consultation with the City of
Ottawa and RVCA, the report is more comprehensive than a typical EIS, with
information and analysis that is consistent with an Environmental Management Plan
(EMP). The Kilgour EIS was prepared for the Barrhaven Conservancy Lands East,
which are situated within the larger Barrhaven Conservancy Community, bordered by
the Jock River to the south, Foster Ditch to the west, and the Fraser-Clarke
Watercourse to the east. An EIS will be required for the Barrhaven Conservancy Lands
West when development is proposed, to determine appropriate impact assessment and
mitigation. It is noted in the Kilgour EIS that the report is intended to determine
potential impacts of proposed site development on existing natural heritage features,
provide mitigation and/or design considerations to protect those elements, and highlight
relevant regulations as detailed planning proceeds to allow the developer to remain
compliant. Figure 3 — Current Existing Conditions from the Kilgour EIS is enclosed in
Appendix C for reference.

3.4.1 Surface Water Features and Fish Habitat

As noted in the Kilgour EIS, the Jock River flows from west to east along the southern
boundary of the Barrhaven Conservancy Community for approximately 3 km to its
confluence with the Rideau River and the site is entirely within Reach 1 of the Jock
River Subwatershed. The Jock River is classified as a warm/warm-cool water system
that is home to fish habitat, as detailed in the Kilgour EIS.

As described in the Kilgour EIS, lands between 80 m and 400 m wide, adjacent to the
Jock River, will be established as a Jock River open space corridor. The open space
corridor will include the development of both wetland and forest cover, designed to
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protect or enhance aquatic life and fish habitat. The wetland facilities will receive water
inputs from stormwater quality treatment units, as discussed in Section 6.2. Figure 5 —
Conceptual Plan for the Jock River Riparian Corridor from the Kilgour EIS is enclosed in
Appendix C for reference.

As noted in the Kilgour EIS, one municipal drain and two decommissioned municipal
drains occur in the overall Barrhaven Conservancy Community and flow to the Jock
River: the Foster Ditch, the Fraser-Clarke Watercourse, and the O’Keefe Drain. The
Foster Ditch and the Fraser-Clarke Watercourse occur within the Barrhaven
Conservancy East Lands. The O’Keefe Drain is located in the Barrhaven Conservancy
West Lands and will be detailed in a future EIS when those lands proceed to
development.

The Foster Ditch flows approximately 800 m through the site from an existing
stormwater management pond to the Jock River. The Fraser-Clarke Watercourse is a
former municipal drain that was decommissioned by the City of Ottawa. The O’Keefe
Drain is a municipal drain, with approximately 770 m in length abutting the western
border of the Barrhaven Conservancy Lands East. The watercourses through the
proposed community will be retained and protected with 30 m setbacks from their
normal high-water marks. The corridors will be revegetated and re-naturalized as part
of the detailed design phase of the proposed development. Existing roadside ditches
will be maintained but do not require setbacks.

The Kilgour EIS has noted that there are no predicted negative impacts to surface water
features during site development given application of conventional construction-phase
mitigations.

3.4.2 Trees / Significant Woodlands

The Kilgour EIS has noted that the site was historically agricultural lands with treed
hedgerows between fields, a tree buffer along the southern boundary of the property,
and some areas of regenerating scrubland in the south west. Most of the hedgerows
have been removed. The Kilgour EIS notes that the narrow band of trees occurring
directly along the banks of the Jock River, the Foster Ditch and the Fraser-Clarke
Watercourse have been fully retained. No Provincially Significant Wetlands, wetlands
found in association with Significant Woodlands, Significant Valleylands, or Areas of
Natural and Scientific Interest occur on or adjacent to the site. Other than the trees
along the watercourses, the site currently consists of bare, flat soil, though the soil has
been seeded with a grass mix to provide erosion control.

The Kilgour EIS has noted that there are few trees currently remaining on site, none
anticipated to be impacted by development, and no unique treed habitats or tree
species are present. Trees along the two watercourses were retained within the 30 m
buffer surrounding them, as shown on Figure 3 — Current Existing Conditions from the
Kilgour EIS, enclosed in Appendix C for reference. Further, riparian forest areas along
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the Jock River remain intact and are unlikely to be impacted by the project given
conventional construction-phase mitigations.

3.4.3 Wildlife / Species at Risk

The Kilgour EIS has identified species at risk (SAR) with some potential to occur near,
or to otherwise interact with the proposed development project (Bank Swallow, Northern
Map Turtle, Snapping Turtle, and Blanding’s Turtle); however, can be mitigated through
appropriate and conventional mitigations. It is further noted that the proposed project is
not expected to impact species at risk and the restored open space corridor has the
potential to provide some additional new habitat for turtle species.

The Kilgour EIS notes that the site is unlikely to support wildlife. Amphibian habitats
occur in the Foster Ditch and Fraser-Clarke Watercourse, which will remain within a 30
m protected corridor. Migratory birds have limited potential to occur and nest on the
site. Wildlife species common to the area may continue to use or cross the site and the
riparian forest along the Jock River functions as a wildlife corridor and will remain in
place during and after site development. The implementation of suitable mitigation
measure will minimize the risk resulting in no impact to amphibians, migratory birds and
wildlife.

3.5 Existing Land Use and Adjacent Land Uses
Under existing conditions, the majority of the subject property is vacant.

For the Barrhaven Conservancy Lands West, City owned lands and a rail corridor is to
the north, Highway 416 is to the west and City owned open space and the Jock River
are to the south.

For the Barrhaven Conservancy Lands East, the Jock River is to the south, existing
development is to the east and development underway is to the north.

Due to the proximity to existing residential developments, there are services adjacent to
the proposed development area. In addition to water servicing, wastewater servicing
and storm servicing, there will also be access to utility servicing. It is expected that
Hydro, telecommunications, and natural gas servicing will be easily accessible.
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4.0 WATER SUPPLY SERVICING

4.1 Existing Water Supply Services

The subject property is located adjacent to the City of Ottawa’s Pressure Zone 3SW
(previously known as Pressure Zone BARR). Pressure Zone SUC services the land
found to the east of the subject property, as well as south of the Jock River.

The City of Ottawa has recently started reconfiguring the pressure zones servicing
Barrhaven and the South Urban Community (SUC) in order to improve reliability and
efficiency and to increase pumping capacity to accommodate for future growth in the
area.

The populations and demands attributed to the Barrhaven Conservancy Lands have not
been included in the recent City of Ottawa reconfiguration works.

The Fallowfield Road Pumping Station (FRPS), previously known as Barrhaven
Reservoir Pumping Station and Barrhaven Pumping Station (BPS), will continue to
service Zone 3SW. The new FRPS is commissioned and in operation while the BPS is
currently undergoing pumping tests on the newly installed pumps as part of its
commissioning process.

The BPS is changing from a single zone station to a dual zone pump station and will
operate in conjunction with the Ottawa South Pumping Station (OSPS) to service the
newly expanded Zone SUC. It will also continue to service the smaller / reduced Zone
3SW with one of its pumps. The OSPS is currently undergoing detailed design for its
upgrade.

Future watermains in the vicinity of the subject property have been identified at the
following locations, as shown on Figure 3.

400 mm 3SW watermain trunk within Strandherd Drive ROW;

300 mm 3SW watermain within the future Chapman Mills Drive extension;

600 mm SUC watermain trunk within the future Greenbank Road realignment;

YV V VYV V

300 mm SUC watermain within a future local road to the east of Greenbank
Road; and,

300 mm SUC watermains within the future road network in new developments
south of the Jock River.

A\
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4.2 Water Supply Servicing Design

Stantec Consulting Limited was retained to perform a hydraulic assessment for the
Barrhaven Conservancy Lands. The Hydraulic Potable Water Assessment for
Barrhaven Conservancy Development Corporation (Stantec Hydraulic Analysis)
prepared by Stantec on February 13, 2020 is enclosed in Appendix D for reference.
This report is prepared for both the Conservancy East (east of the Foster Ditch) and
Conservancy West (west of the Foster Ditch) and is referred to overall as the Barrhaven
Conservancy Lands.

Adequacy of sizing of the trunk watermain infrastructure was considered in the Stantec
Hydraulic Analysis. The subject property was deemed serviceable and offered multiple
servicing alternatives that could adequately service the subject property conforming to
all relevant City and MECP Guidelines and Policies.

4.2.1 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 trunk watermains based on
one of the following alternatives, presented in the Stantec Hydraulic Analysis:

Alternative 1 — Servicing from Zone 3SW

As shown on Figure 1 of the Stantec Hydraulic Analysis, Alternative 1 is to connect at
two locations to Kennedy-Burnett watermains that are fed by the future 3SW watermain
trunk within Strandherd Drive.

Based on the Kennedy-Burnett Potable Water Master Servicing Study (Stantec, 2014),
it is likely that the Barrhaven Conservancy Lands would experience pressures greater
than the City of Ottawa’s objective pressure of 80 psi during basic day demands if
operating at the Zone 3SW pressure. Pressure mitigation measures such as pressure
reducing valves (PRVs) at individual service connections would need to be considered.

Pumping capacity upgrades at the FRPS and/or BPS would be required to service the
Barrhaven Conservancy Lands from Zone 3SW on a permanent basis. Another
alternative would be to service the initial phase of development (refer to Figure 1 of the
Stantec Hydraulic Analysis for the boundary line) from Zone 3SW on a temporary
basis, to be switched to Zone SUC at a later time. Although technically feasible, this
alternative essentially borrows capacity from existing approved areas within Zone 3SW
until such time that the borrowed capacity is replaced through system upgrades.
Through informal discussions, the City has indicated that this is not a desirable option.
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Alternative 2 — Servicing from Zone SUC

Alternative 2 is to connect at two locations to Zone SUC. Figures 2, 3 and 4 of the
Stantec Hydraulic Analysis present the connections presented in Alternatives 2a, 2b
and 2c, respectively.

Based on the Barrhaven South Urban Expansion Area Master Servicing Study (Stantec,
2017), it is likely that the Barrhaven Conservancy Lands can anticipate maximum
pressures greater than 75 psi and potentially be greater than 80 psi during basic day
demands if operating at Zone SUC pressure. If they were to exceed 80 psi, PRVs
would need to be considered.

Alternatives 2a and 2b propose the primary feed to be a new SUC watermain running
parallel to the Strandherd watermain, connecting to the Kennedy-Burnett (KB)
watermains, which may require the KB subdivision to operate at SUC pressures.

Alternative 2a proposes a secondary feed from the Nepean Town Centre (NTC) as
shown on Figure 2 of the Stantec Hydraulic Analysis. Alternative 2b proposes a
secondary feed from Barrhaven South as shown on Figure 3 of the Stantec Hydraulic
Analysis. Both 2a and 2b present their unique challenges with either limited land
access or crossings of bodies of water.

Alternative 2c proposed both the primary and secondary feed from the NTC as shown
on Figure 3 of the Stantec Hydraulic Analysis to service the first stages of
development in the Barrhaven Conservancy Lands. One connection is through the
future Chapman Mills Drive and one is through the future Claridge development
southeast of the Kennedy-Burnett Pond. Servicing these lands with two 300 mm
diameter watermains from the NTC is possible; however, ultimate optimization of sizing
would have to be completed at a later phase. This option also presents challenges due
to limited land access or crossing at a body of water.

Alternative 3 — Servicing from Zone SUC with an Automated Valve from Zone 3SW

Alternative 3 is to service the Barrhaven Conservancy Lands by a new Zone SUC
watermain running parallel to the Strandherd Drive watermain and a secondary feed
from Zone 3SW for emergency conditions. This alternative proposes a secondary feed
from Zone 3SW via an automated valve off the future Strandherd Drive watermain, as
shown on Figure 5 of the Stantec Hydraulic Analysis. With this design, water would
flow from the high-pressure Zone 3SW to the low-pressure Zone SUC if there is a
pressure drop on the Zone SUC side of the valve. This alternative requires an
interzonal valve connection that is not typically used or accepted in the City of Ottawa
and would present both operational challenges and costs to operate and maintain.
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Recommended Alternative:

Refer to Table 5: Potable Water Servicing Alternatives & Limitations of the Stantec
Hydraulic Analysis for a summary of the alternatives. Through discussions with the
City, it was determined that Alternative 2c was the preferred solution. This is to service
from the recently configured SUC pressure zone. The water supply network will be
expanded through neighbouring properties within the Zone SUC Nepean Town Centre
(NTC) development area (i.e. Claridge’s “Burnett Lands”) development at 3370
Greenbank Road — preliminary functional design figures are provided in Appendix D for
reference) with ultimate watermain concepts in line with the prior Stantec study
completed titled “Kennedy-Burnett Potable Water Master Servicing Study (April 2014)”
(excerpt provided in Appendix D). Preliminary coordination with landowners has been
undertaken in order to ensure appropriate watermain sizes will be available when those
developments are advanced. At the time of detailed design, detailed hydraulic
modelling will be undertaken to verify that the proposed on-site and off-site watermains
are in conformance with all relevant criteria.

The proposed water servicing layout is presented on Drawing 2. As detailed designs
progress, timing, alignment, and sizing of local watermains will be confirmed. The
subdivision’s local watermain network will be sized to meet maximum hour and
maximum day plus fire flow demands, with consideration given to proposed phasing
plans. Table 2 summarizes the Water Supply Design Criteria employed in the
preparation of the preliminary water demand estimate

Table 2: Water Supply Design Criteria

Design Parameter | Value
Extracted from Section 4: Ottawa Design Guidelines, Water Distribution (July 2010)
Residential - Single Family 3.4 p/unit
Residential — Townhome/ Semi 2.7 plunit
Residential — High Density 2.1 p/unit
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 | 350kPa and 480kPa
is within

During fire flow operating pressure must not drop below 140kPa
Stantec Hydraulic Analysis, Stantec, July 20, 2017 for Population Exceeding 3000 Persons
Residential — Detached Single 180 L/cap/day
Residential — Rear Lane Town 198 L/cap/day
Residential — Back-to-Back 198 L/cap/day
Residential — High Density 219 L/cap/day
Outdoor Water Demand 1049 L/unit/day (single detached)
Basic Day Population x Demand
Max Da Basic Day + Outdoor Water
y Demand
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4.2.2 Fire Flow Demand

Fire Flow requirements are to be confirmed in accordance with Local Guidelines (Fire
Underwriters Survey), City of Ottawa Water Supply Guidelines, and the Ontario Building
Code, upon development of detailed concepts for the detached single homes,
townhouses, and the park. For planning purposes, fire flow estimates are provided in
the preliminary water demand estimate (Appendix D and Table 3) based on the
information available in the preliminary concept plan and comparable recent
developments in the City of Ottawa.

4.2.3 Boundary Conditions
To support the future development of a hydraulic analysis for the subdivision, boundary
conditions are expected to be provided by the City of Ottawa for the preliminary water
demands.

4.2.4 Water Demand Calculations

A summary of water demands for the subject site is presented in Table 3.

Table 3: Water Demand Estimate

Unit Count Pop L/c/d BSDY | MXDY
Conservancy | Conservancy Total (MLD) | (MLD)
East West
Single Family 725 775 1,500 5,100 180 0.92 2.49
Townhouse 475 525 1,000 2,700 198 0.53 0.53
Rear-Lane 250 ; 250 675 108 | 013 | 013
Townhouse
High Density 50 - 50 105 219 0.02 0.02
Total 1,500 1,300 2,800 8,580 1.60 3.18

4.3 Water Supply Conclusion

Stantec was retained to evaluate water servicing options for the subject lands. Through
analysis and consultation, it was determined that the preferred option is to connect
through the Nepean Town Centre development area to Zone SUC, which has recently
been upgraded. The watermains are recommended to extend along the future
Chapman Mills Drive extension and through the Claridge “Burnett Lands” development
area. Detailed modelling at the designed design stage will confirm phasing of the
extensions of trunk watermains and sizing of the local watermain network. The
proposed water design supply will conform to all relevant City and MECP Guidelines
and Policies.
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5.0 WASTEWATER SERVICING

5.1 Existing Wastewater Services

Per the South Nepean Collector (SNC) Wastewater Servicing Study and Functional
Design Report by Dillon in October 2003 (Dillon SNC Report), the subject property is
tributary to the South Nepean Collector (SNC) sewer as urban development land.

The SNC (previously called the Jock River Collector) sewer operates north of the
subject property within Strandherd Drive prior to travelling south down Chapman Mills
Drive (CMD) and then turns eastward within the future CMD right-of-way (ROW).

The SNC was designed to be constructed in three phases. Phase 1 of the SNC was
completed in 2005, terminating at a 2400 mm maintenance hole located east of
Londfields Drive, north of Bren-Maur Road. Phase 2 was recently extended to
Strandherd Drive via the proposed extension of Chapman Mills Drive from its previous
termination. Phase 3 will extend the trunk sewer along Strandherd Drive to the
intersection of Maravista Drive. The wastewater is ultimately conveyed to the
intersection of Jockvale Road and Longfields Drive where it then passes underneath the
Jock River.

The South Nepean Collector Phase 2: Hydraulics Review / Assessment memo was
prepared by Novatech Engineering Consultants on August 20, 2015 (Novatech SNC
Memo) to provide an update to the sanitary design flows for Phase 2 of the South
Nepean Collector, as previously documented in the South Nepean Collector (SNC) —
Functional Design Report and Update by Dillon in 2012 (Dillon SNC Report and
Update). In addition, Novatech is also currently the engineer of record for the design
and implementation of the Phase 3 extension of the SNC, noted above.

The location of the SNC sewer is shown on Figure 4.
5.2 South Nepean Collector Phase 3 — Preliminary Design

The 2015 Novatech SNC Memo contemplated that the Conservancy Phase 1
development area (north of the Fraser-Clarke Watercourse) would be serviced by the
900 mm diameter SNC sewer running adjacent to the property within the future
extension of CMD. This is represented by area “A6-E” within the “Sanitary Drainage
Areas and Land Use — Fig.1” plan within the 2015 Novatech memo (note that the actual
tributary area and population varied slightly).

For the Phase 3 extension of the SNC, Novatech has prepared another review of
sanitary flows within their technical memorandum titled “Strandherd Drive Widening
Project, South Nepean Collector Phase 3: Sanitary Flow Calculations” May 30,
2019 (2019 Novatech SNC Memo). The memorandum along with the design sheet
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calculations from the Novatech memo are provided in Appendix E for reference along
with DSEL annotations on key items in the figure and design sheets. The updated
“Sanitary Drainage Areas and Land Use — Fig.1” (May 2019) plan is essentially
reflective of the same tributary information that was provided in the 2015 study (the plan
has been marked up to reflect the Conservancy areas as a frame of reference). The
associated design sheet also reflects updated City wastewater design criteria that was
not accounted for in the 2015 study and is discussed further in the following section.

Report excerpts are provided in Appendix E for the SNC Phase 2 analysis as well as
draft information associated with the Phase 3 extension.

The location of the SNC sewer is shown on Figure 4 in Figures.
5.3 Wastewater Design

The subject property is planned to be serviced by an internal gravity sanitary sewer
system that is to generally follow the local road network, with select servicing
easements identified to achieve efficiencies in servicing and grading designs. The
wastewater servicing plan can be seen in Drawing 4. As detailed designs progress,
alignment and sizing of local sanitary sewers will be confirmed and additional servicing
easements may be required, which may trigger minor amendments to the proposed
fabric in the concept plan.

The Novatech SNC Memo contemplated that portions of the subject property would be
serviced by the 900 mm diameter SNC sewer, running adjacent to the property within
Strandherd Drive and the future extension of Chapman Mills. This Master
Infrastructure Review proposes that the drainage area of the SNC sanitary sewer be
expanded to include the entirety of the subject property.

Table 4 presents the wastewater design criteria applied in the design of this site.
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Table 4: Wastewater Design Criteria
Design Parameter | Value
Current Design Guidelines
Residential - Single Family 3.4 pl/unit
Residential — Townhome/ Semi 2.7 plunit
Residential — Apartment 1.8 p/unit
Average Daily Demand 350 L/d/per
Peaking Factor Harmon’s Peaking Factor. Max 4.0, Min 2.0
Commercial / Institutional Flows 50,000 L/ha/day
Commercial / Institutional Peak Factor 1.5
Infiltration and Inflow Allowance 0.28 L/s/ha
Park Flows 28,000 L/ha/d
Park Peaking Factor 1.0
Sanitary sewers are to be sized employing the 2 1
Mannir%’s Equation Pving 0= %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 300 L/d/per
Harmon — Correction Factor 0.41t00.6
Institutional / Industrial Flows 10,000 L/ha/day
Commercial Flows 17,000 L/ha/day
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.

5.3.1 Wastewater Design Servicing Alternatives

Alternative 1 — Connect to existing Phase 2 SNC at CMD

A total area of 107.81 ha is proposed to drain into the SNC trunk sewer from the subject
property, including the Conservancy East lands and the Conservancy West lands. The
sanitary drainage area information is shown in Drawing 4 and the design sheets are
enclosed in Appendix E.

Applying the City of Ottawa’s wastewater design criteria to the overall development
concept, the estimated peak sanitary flow from the subject property, including external
flows, is ~107.44 L/s. The proposed internal gravity sanitary trunk sewer adequately
services the subject property and does not exceed 75% capacity throughout the
network.
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The proposed peak sanitary flow from the subject property (including Conservancy East
and Conservancy West) to the existing SNC sanitary sewer (SANMH 8 in Novatech
Drawing No. 20) is ~107.44 L/s. The addition of the Conservancy Land’s peak flow to
the peak design flows from the 2079 Novatech SNC Memo results in an updated peak
flow of 401.58 L/s to SNC sewer installations downstream of existing SANMH 8. With
the inclusion of the subject property, the SNC sanitary sewer along the Conservancy
Phase 1 frontage would be at approximately 67% capacity and can adequately handle
the entirety of the Conservancy property’s proposed sanitary flows.

When reviewing the projected flows to the SNC, as derived from the Novatech Phase 2
and Phase 3 SNC data, along with Conservancy Lands design flows, the following is
summarized:

Table 5: South Nepean Collector — Projected Flow Updates

Projected Flows at | Flow at Conservancy Difference From
Report Reference Strandherd/CMD Lands Connection Original SNC
intersection (L/s) Point (L/s) Design (L/s)

2015 Novatech SNC Memo 384.71 423.6 0
2019 Novategh Preliminary 282 52) 308.6® 115
Phase 3 Design
DSEL inclusion of
Conservancy Lands tributary 282.5 399.03*) -24.6
of ~107.81ha

(1) See annotated Novatech design sheet “South Nepean Collector — Phase 2 & 3” (August 2015) in Appendix C
and associated “Sanitary Drainage Areas and Land Use” Figure 1 dated August 2015.

(2) See annotated Novatech design sheet “South Nepean Collection Phase 3” (September 2019) in Appendix C and
associated “Sanitary Drainage Areas and Land Use” Figure 1 dated May 2019

(3) Incorporating the new Phase 3 flows into the 2015 Novatech analysis

(4) See DSEL sanitary flow spreadsheet review of Novatech’s SNC Phase 2 and 3 design sheet data.

The above table demonstrates that with the updates to the SNC design parameters and
incorporation of the Conservancy Lands sanitary flows there is a net reduction of 24.6
L/s to the SNC sewer at this location. As such this translates into no impacts
downstream of this connection point to the SNC sewer network.

Alternative 2 — Connect to existing Phase 3 SNC at Strandherd

In this alternative, the proposed wastewater servicing design proposes to tie into the off-
site SNC sanitary sewer within Strandherd Drive at Borrisokane Road. The sanitary
sewer is shown on the Strandherd Drive Widening — Maravista Drive to Jockvale Road
- Grading & Drainage 7, Strandherd Drive STA 12 + 200 to STA 12+500 Drawing No.
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59, Rev 4 dated 18/10/19, provided in Appendix E for reference (City contract number
CP000217)

Although the capacity for the Conservancy Lands within the system can be confirmed,
there are some issues with connecting to this upstream location. The invert in the SNC
sanitary sewer at Borrisokane is 87.75 m, which is approximately 1.25 m higher than the
invert proposed in Alternative 1. If the sanitary connection was made at this location,
the proposed sanitary within the Conservancy Lands would not work with the grading.
Due to the grade raise restrictions across the site, it is not feasible to raise the site
further to accommodate this sanitary connection.

Recommended Alternative

Alternative 1 is recommended, which is the lower and further downstream connection to
the SNC sanitary sewer at future CMD at existing manhole ‘SANMH 8’. This connection
is recommended as it will not lead to the requirement to lift the grades on the grade
raise restricted site. Capacity in the SNC sanitary sewer has been confirmed.

The design of the gravity sewers for the Conservancy East area does not have any
exceptional requirements up to the boundary of the Foster Ditch which is the
westernmost limit of the East draft plan; however, the Foster Ditch does impart a
constraint due to the bottom elevation of the watercourse. This constraint will
necessitate the inclusion of a pump station, west of the Foster Ditch, in order to provide
sanitary service upstream. The pump station overflow will connect to the downstream
sewer. The upstream sanitary HGL will be controlled by the pump station failure which
is controlled by the downstream HGL. Detailed design of the infrastructure for that area
will be completed at the time of the advancement of the draft plan for those
Conservancy lands that are west of the Foster Ditch.

The preliminary sanitary servicing design is shown on Drawing 2 & 4 in Drawings. The
preliminary sanitary and storm trunk profiles are shown on Drawing 5, Drawing 6 and
Drawing 7 in Drawings.

5.4 Wastewater Servicing Conclusion

The subject property will be serviced by local sanitary sewers, an on-site trunk sanitary
sewer and the off-site existing SNC sanitary sewer as defined in previous reports. This
MIR proposes the expansion of the drainage areas from the South Nepean Collector:
Phase 2 Hydraulics Review / Assessment Technical Memorandum (Novatech, August
2015), to include the entirety of the subject property. Residual capacity exists
downstream in the SNC after the addition of the subject property’s wastewater flows to
the SNC sanitary sewer, therefore the proposed servicing does not have a negative
impact on neighbouring landowners.
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Two alternatives were considered as it relates to connections to the SNC sanitary
sewer, with the recommended alternative being at the existing SNC SANMH 8 at the
future CMD extension. This alternative was chosen as the inverts are lower providing a
better grading strategy on the grade raise restricted Conservancy Lands.

There is a requirement for a sanitary pump station to be incorporated into the design
west of the Foster Ditch due to the constraint imposed by the invert elevation of the
watercourse. The upstream HGL will be controlled by the pump station failure which is
controlled by the downstream HGL.
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6.0 STORMWATER CONVEYANCE

6.1 Existing Stormwater Drainage

The subject lands are within the Jock River Subwatershed. The existing drainage
features and patterns are illustrated on Figure 5. Per the existing topography
characterized in available City of Ottawa base mapping, all flows from the subject
property are ultimately conveyed to the Jock River by a series of watercourses. The
O’Keefe Municipal Drain, the Foster Ditch (former Municipal Drain), the Fraser-Clarke
Watercourse (former Municipal Drain) and the Borrisokane roadside ditches all run
through the subject property and convey stormwater to the Jock River. Section 6.1.1 of
this report provides a summary of background information from the Jock River Reach 1
Subwatershed Study (Stantec, June 2007) as it relates to the subject site. As Section
6.1.1 is based on a summary of historical information and documentation, the Fraser-
Clarke Watercourse and Foster Ditch are referred to as a Municipal Drains. It is noted
that the Fraser-Clarke Watercourse and Foster Ditch did previously have status as
Municipal Drains under the provincial Drainage Act but the drains were officially
abandoned, pursuant to Section 84 of the Act, at the request of the landowner(s).
Additional information regarding the meander belt for the Jock River and municipal
drains and ditches that cross the subject site is contained in Section 6.1.2.

6.1.1 Jock River Reach 1 Subwatershed

The following information provides a background summary from the Jock River
Subwatershed Study (Stantec, June 2007) focusing on the subject site. The Jock River
Reach 1 Subwatershed study also covered the Barrhaven South Community, south of
the Jock River; however, that area was subject to its own Community Design Plan
(CDP) and Master Servicing Study (MSS).

In January 2005, the Jock River Reach 1 Subwatershed Study was initiated to identify
the existing environmental condition of the river and associated natural resources and to
recommend strategies for the management of the natural environment in order to
address growing development pressure in Barrhaven and the surrounding area.

The subwatershed is approximately 2300 hectares and when the study was completed
in June 2007, approximately 1070 ha (47%) was developed. The Jock River Reach 1
subwatershed study provides the environmental and conceptual stormwater
management requirements for the Barrhaven South community and the undeveloped
urban lands north of the Jock River. The undeveloped urban lands north of the Jock
River are the Barrhaven Conservancy Lands.

The existing natural resources within the subwatershed were identified and assessed to
determine significant features and functions within the study area. The main tributaries
noted within the Barrhaven Conservancy Lands are the O’Keefe Drain, Foster Ditch and
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Fraser-Clarke Watercourse. The O’Keefe Drain is a Municipal Drain. All the tributaries
to the Jock River support fisheries and are considered fish habitat.

The holistic understanding of the health and state of the subwatershed’s ecosystem led
to the preparation of the preferred management strategy for the areas north and south
of the Jock River. The Jock River Reach 1 management strategy consisted of three
main components: Conceptual Stormwater Management Plan, Natural Environment
Plan and Conceptual Fish Habitat Compensation Plan.

Stormwater Management Design Criteria

The following criteria were established for all future stormwater management facilities
within Reach 1, applicable to the subject site:

Jock River:

» No quantity control storage required for flood control purposes as the hydrograph
from the subwatershed will peak before the upstream peak in the Jock River.

» No erosion control storage required to maintain the pre-development in-stream
erosion condition.

» Quality control volume as per the Ministry of the Environment, Conservation and
Parks Enhanced Treatment (80% TSS removal), following the integrated SWM
approach recommended in the Lower Rideau Watershed Strategy.

North of the Jock River:

» Quantity control storage as required to meet constraints within existing channels
and/or at existing crossings (quantity control/level of control requirements to be
determined through future detailed study).

» Erosion control storage as required to maintain stability and geomorphic function
of the existing tributaries, as determined through further detailed study.

» Quality control storage as per the Ministry of the Environment, Conservation and
Parks Enhanced Treatment (80% TSS removal).

» All stormwater management facility outlets will be designed to augment low flows
to the extent possible.
6.1.1.1 Existing Conditions Summary

It is noted in the Jock River Reach 1 SWS that the area was the subject of numerous
studies over many years as it was long identified for urban development. Prior to
development, the subject site was primarily cropped land and wide shallow floodplain.
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6.1.1.1.1 Geology and Hydrogeology

As noted in the Jock River Reach 1 SWS, the geologic and hydrogeologic conditions
have been well documented in the study limits. Previous terrain analysis and
hydrogeological studies within the study limits were completed by Jacques Whitford
Limited (JWL) and Golder Associates Limited (Golder) and Paterson Group (Paterson).

Based on Figure 3.4.1 of the Jock River Reach 1 SWS, the surficial soils for Barrhaven
Conservancy are determined to be silty clay. Based on Figure 3.4.2 of the Jock River
Reach 1 SWS, the underlying bedrock ranges from 80.0 m to 85.0 m. As shown on
Figure 3.4.3, the Interpreted Groundwater Flow Direction is southerly across the
Barrhaven Conservancy, toward the Jock River. Figures 3.4.1, 3.4.2 and 3.4.3 from the
Jock River Subwatershed Study are enclosed in Appendix F.

6.1.1.1.2 Geomorphology

Reach Delineation

Parish Geomorphic Ltd evaluated the Jock River Reach 1 from a fluvial geomorphology
perspective, dividing it into four distinct reaches. The reaches were delineated based
on the changes in channel sinuosity, augmented by geological, topographical and land
use information. The Barrhaven Conservancy lands are adjacent to Reach JR-3 and
Reach JR-4, as identified on Figure 3.5.1 in the Jock River Reach 1 SWS, enclosed in
Appendix F. These upstream reaches flow through a well-established riparian zone,
consisting of a scrubland and deciduous forest. They are controlled by underlying clay
material and bedrock of low relief so that the valley is unconfined.

The following provides a summary of the two reaches adjacent to Barrhaven
Conservancy, from the Jock River Reach 1 SWS.

» Reach JR-3 is located between Cedarview and the meander bend of Half Moon
Bay (in the Jock River). The reach was characterized by deep, turbid, slow
moving water and low sinuosity. The relief contrasts strongly with the lower
reaches due to a transition from glacial till deposits to clay and exposed bedrock.
This results in an unconfined valley floodplain. Approximate bankfull width is 70
— 110 m. Reach JR-3 does not demonstrate significant evidence of geomorphic
instability.

» Reach JR-4 is between Highway 416 and Cedarview Road and ranges from 70 -
120 m wide, with still, turbid water and moderate sinuosity. In stream vegetation
is abundant. Reach JR-4 does not demonstrate significant evidence of
geomorphic instability.
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Meander Belt Widths

The meander pattern for the reaches is divided in two. JR-3 and JR-4 consist of similar-
shaped, low amplitude meanders. Meander belt quantification is used to identify and
appropriate corridor that indicates the maximum lateral extent of the channel.
Delineation of these corridors can then be used to implement specific developmental
constraints at the planning level in order to avoid future remediation measures
associated with channel erosion.

The following preliminary meander belt widths are determined to be conservative. For
the upper reaches, JR-3 has a preliminary meander belt width of 198 m (218 m with a
10% buffer) and JR-4 has a meander belt width of 210 m (231 m with a 10% buffer).

Tributaries North of the Jock River

The presence of drains and tributaries was noted during the field reconnaissance for the
Jock River Reach 1 SWS. The more defined drains were selected for geomorphic
assessment and the ones through Barrhaven Conservancy (north of the Jock River) are
identified as the Foster Ditch, O’Keefe Drain and the Fraser-Clarke Watercourse.

The Foster Ditch originates south of Fallowfield Road, west of Borrisokane Road and
flows south until it converges with the Jock River south of McKenna Casey Drive. The
ditch is approximately 3200 m long and has been artificially straightened. The
surrounding land use is agricultural. Riparian vegetation is very sparse but mostly
grasses with few shrubs. Due to the unnatural alignment of the ditch, a sinuosity value
and the calculation of migration rates are not applicable. Top of the valley meander belt
widths for the ditch derived using empirical formula are 28.16 and 37.18 m for a
discharge of 0.5 and 2.0 m%/s, respectively.

The O’Keefe Drain is located east of and runs parallel to Highway 416. The drain
extends from south of Fallowfield Road and enters the Jock River south of McKenna
Casey Drive. The drain is approximately 3100 m in length and has been artificially
straightened to follow the depression between agricultural lands. The predominant land
use is agricultural. The riparian vegetation consists mainly of grasses and some shrubs
with thicker forested patches as the reach approaches the Jock River. Due to the
unnatural alignment of the drain, a sinuosity value and the calculation of migration rates
are not applicable. Top of the valley meander belt widths for the drain derived using
empirical formula are 24.37 and 33.39 m for a discharge of 0.5 and 2.0 m?%s,
respectively.

The Fraser-Clarke Watercourse is located east of and parallel to Highway 416 and
south of Strandherd Drive. The watercourse begins east of Borrisokane Road and
enters the Jock River west of Greenbank Road. It is approximately 1900 m in length.
Historically the land was predominantly agricultural which remained consistent
throughout the time periods observed. After 1954, urban development increased north
of the drain with the development of a subdivision located north of Strandherd Drive. As
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a result, the Kennedy-Burnett stormwater ditch was added and enters the Fraser-Clarke
Watercourse, approximately 300 m from its confluence with the Jock River. Riparian
vegetation consists mainly of grasses with few shrubs. A slight change in riparian
vegetation is evident with a forested corridor located in the upstream limits of the
watercourse. The watercourse is relatively straight with a sinuosity value of
approximately 1.04. Although this watercourse is relatively natural, migration rates were
unable to be calculated due to the small size of the channel.

The morphological characteristics of tributaries to the north of the Jock River are
presented in Table 3.5.5 of the Jock River Reach 1 SWS.

Erosion Thresholds

Erosion thresholds established based on the particle size distribution of the bed
materials. The critical depth and erosion threshold for the Foster Ditch are 0.35 m and
0.79 m¥/s, respectively. The parameters for the O’Keefe Drain are 0.49 m and 1.86
m?3/s respectively.

6.1.1.1.3 Hydrology and Hydraulics

The Jock River is a tributary of the Rideau River and the watershed is mainly rural, river
slopes <0.5% and with some passive flow regulation. Its 556 km? drainage area forms
roughly 15% of the Rideau River watershed. Although the Jock River carries high flows
during the spring freshet, summer flows are documented to be quite low.

A number of drains and tributaries of the Jock River exist in Reach 1 and most are
small-scale channels that tend to be less defined upstream with greater definition at the
confluence with the Jock River. The tributaries collect runoff from areas north and south
of the river and discharge into the Jock River during rain events and spring snowmelt;
however, all drains dry up during summer months with the exception of some pools of
water in the drains.

The tributary channels to the north of the Jock River, which are within the Barrhaven
Conservancy Lands, are as follows:

» The Foster Ditch originates south of Fallowfield Road, west of Cedarview Road
(now Borrisokane Road) and flows south until it converges with the Jock River
South of McKenna Casey Drive. The ditch is approximately 3200 m long and
has been artificially straightened. This non-municipal drain is a fish bearing
tributary of the Jock River with approximately 335 ha of catchment area. The
surrounding land use is urban, vacant lands. Riparian vegetation is very sparse
consisting of mostly grasses with a few shrubs.

» The O’Keefe Drain is located east of and runs parallel to Highway 416. The drain
extends from north of Fallowfield Road, with a small drainage area to the west of
Highway 416 and enters the Jock River south of McKenna Casey Drive. The
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drain is approximately 4620 m in length and had been artificially straightened to
follow the depression between vacant lands. This municipal drain is a fish
bearing tributary of the Jock River with approximately 531 ha of catchment area.
The predominant land use of the drainage areas is agricultural. The riparian
vegetation consists mainly of grasses and some shrubs with thicker forested
patches as the reach approaches the Jock River.

» The Fraser-Clarke Watercourse (former Drain) is located north of the Jock River,
south of Strandherd Drive. The watercourse begins east of Cedarview Road
(now Borrisokane Road) and enters the Jock River west of Greenbank Road. It
is approximately 1900 m in length. This watercourse is a fish bearing tributary of
the Jock River with approximately 90 ha of catchment area. The predominant
land use of the drainage area is vacant. With the urbanization of the lands north
of the watercourse, the Kennedy-Burnett stormwater ditch was added and enters
the Fraser-Clarke Watercourse, approximately 300 m from its confluence with the
Jock River. Riparian vegetation consists mainly of grasses with a few shrubs. A
slight change in riparian vegetation is evident with a forested corridor located at
the upstream limits of the drain.

RVCA Hydrologic Model

As part of a flood risk mapping update, the RVCA updated the hydrology and hydraulics
of the Jock River in 2004/2005.

Storm Drainage

Two major communities exist within the subwatershed north of the Jock River
(Fallowfield Estates and the Barrhaven community). Ultimate modifications to the
existing Foster Ditch and Kennedy-Burnett ponds have been identified in previous
studies, with upgrades to better protect the Jock River and Rideau River.

Water Balance

As part of the Jock River Reach 1 SWS Study, a detailed water budget analysis was
prepared. Marine clay is the predominant soil in the study area and, as such, based on
the suggested permeability, it is shown that only a minor fraction (14%) of the proposed
Barrhaven South Community will be suitable for infiltration practices due to the limited
areas with sandy soil. It is further noted that the majority of the Reach is within tight-
natured soils thereby limiting the recharge potential.

Natural Environment

There were no woodlots identified within Barrhaven Conservancy.
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North of the Jock River, the existing Foster Ditch has been identified as fish habitat.
The entire length of the O’Keefe Drain as well as a small unnamed tributary running
parallel to the O’Keefe Drain were identified as fish habitat. The Fraser-Clarke
Watercourse is also a fish bearing tributary, especially downstream of confluence with
Kennedy-Burnett facility, the discharge from which contributes to the habitat.

6.1.1.1.4 Jock River Reach 1 — Subwatershed Objectives
The following represent the proposed combined objectives for Reach 1:

Surface water quality

Surface water quantity

Aquatic communities and habitat
Terrestrial communities and habitats
Groundwater quality and quantity
Sustainable land use and development
Community education and awareness

VVVVVYVYY

6.1.1.1.5 Opportunities and Constraints to Development

Jock River Flow and Drainage Network

For the lands north of the Jock River, any proposed harmful alteration, disruption or
destruction of fish habitat (HADD) would require DFO approval per the Fisheries Act.
An integrated SWM planning approach consistent with the Lower Rideau Watershed
Strategy will need to be demonstrated through further detailed study.

Water Quality

The proposed urban developments must ensure that net reduction in phosphorus
loading to the Jock River is achieved through the combination of structural and non-
structural BMPs.

Meander Belt Width

The meander belt widths are the limits to potential river migration; hence, future
developments should not encroach into the meander belt width limits for the Jock River
and the tributaries. Conservative meander belt widths for the tributaries north of the
Jock River have been derived. Additional analysis of the meander belt width as part of
detailed stormwater management planning is recommended for the tributaries.

6.1.2 Jock River and Municipal Drains Erosion Hazards

In 2018 a review of the meander belt widths and erosions threshold analyses from
previous studies were completed for the Jock River and the three watercourses which
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cross the site (O'Keefe Drain, Foster Ditch and Fraser-Clarke Watercourse). The
analysis is detailed in the Erosion Hazard Assessment and Erosion Threshold
Analysis, Jock River, Barrhaven Conservancy by GEO Morphix, dated January 11,
2018 and contained in Appendix G.

As discussed in the Erosion Hazard Assessment and Erosion Threshold Analysis,
most watercourses have a natural tendency to develop and maintain a meandering
planform, provided there are no spatial constraints. A meander belt width assessment
estimates the lateral extent that a meandering channel has historically occupied and will
likely occupy in the future, which is useful to determine the potential limit of
development for proposed activities in the vicinity of the stream.

It was noted that the watercourses within the study site are all within unconfined valley
systems, which are those with poorly defined valleys or slopes well-outside where the
channel could realistically migrate. The meander belt width is an important factor as it
is one of the potential factors which could define the development setbacks from the
watercourses.

Erosion threshold analyses were also completed for the reaches OKD1, FD1, and FCD2
to determine flow conditions under which channel bed and bank materials can
potentially be entrained and transported. Erosion thresholds are established to provide
targets for any of the stormwater management facilities or oil and grit separators which
may discharge to the watercourses. This will ensure that post-development erosion
rates into the receiving watercourses do not exceed natural pre-development rates.

6.1.2.1 Jock River

The Jock River meander belt widths within the Jock River SWS were reviewed to
assess suitability. The meander belt widths for reaches JR-3 and JR-4 are 218 and 231
m, respectively, which includes a 10% buffer. GEO Morphix noted that they were
generally in agreement with the scale of the meander belt widths. They further note that
the general tendency of the watercourse generally follows the overall trend of the
channel passing through riffles or runs. GEO Morphix recommended a minor
refinement for the downstream reach, JR-2, as the geologic feature at Half Moon Bay is
not technically a meander. The proposed meander belt for reach JR-2 is 150 m, which
is smaller than that proposed in the Jock River SWS.

As noted in the Jock River SWS, the setback from the watercourse is to be the greatest
setback limit of the following environmental factors: 1) regulatory floodplain; 2) meander
belt width; 3) aquatic setback limit of 15 m from top-of-bank or 30 m from normal high
water marks, whichever is greater; and 4) slope stability. In most areas along the Jock
River, the greater setback requirement is defined by the regulatory floodplain or the
meander belt width.
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6.1.2.2 O’Keefe Drain

As noted in the Erosion Hazard Assessment and Erosion Threshold Analysis, the
meander belt width for reaches OKD1 and OKD2 is 34 m and 32 m, respectively.

As noted in the Jock River SWS, to ensure protection of the aquatic habitat north of the
Jock River, a development setback should be provided for all of the tributaries. Further
studies will determine the development setback, which will be the greater of: 1)
regulatory floodplain; 2) meander belt width; and 3) aquatic setback, whichever is
greater.

As detailed in the GEO Morphix study, the critical discharge of the bed and bank
materials for the O’Keefe Drain at reach OKD1 is 0.80 m?/s.

6.1.2.3 Foster Ditch

As noted in the Erosion Hazard Assessment and Erosion Threshold Analysis, the
meander belt width for reaches FD1, FD 2 and FD3 is 32 m for all three. It is noted that
since the Foster Ditch was previously ditched, the bankfull dimensions are
compromised. Therefore, GEO Morphix completed a detailed assessment was
completed at reach FD1, which has more accurate bankfull dimension measurements.
The calculated meander belt width for reach FD1 is used for reaches FD2 and FD3.

As noted in the Jock River SWS, to ensure protection of the aquatic habitat north of the
Jock River, a development setback should be provided for all of the tributaries. Further
studies will determine the// development setback, which will be the greater of: 1)
regulatory floodplain; 2) meander belt width; and 3) aquatic setback, whichever is
greater.

As detailed in the GEO Morphix study, the critical discharge of the bed and bank
materials for the Foster Ditch at reach FD1 is 0.68 m?/s.

6.1.2.4 Fraser-Clarke Watercourse

As noted in the Erosion Hazard Assessment and Erosion Threshold Analysis, the
Fraser-Clarke Watercourse, reaches FCD2 and FCD3, consisted of a wetland feature
with no channel centerline. Therefore, there is no erosion hazard associated with these
features and the same applies to the swale features for reaches FCD3-1, FCD3-2, and
FCD5.

As noted in the Jock River SWS, to ensure protection of the aquatic habitat north of the
Jock River, a development setback should be provided for all of the tributaries. Further
studies will determine the development setback, which will be the greater of: 1)
regulatory floodplain; 2) meander belt width; and 3) aquatic setback, whichever is
greater.
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As detailed in the GEO Morphix study, the critical discharge of the bed and bank
materials for the Fraser-Clarke Watercourse at reach FCD2 is 0.33 m?/s.

6.2 Proposed Stormwater Management Strategy

Stormwater flows will be conveyed through the subject property via an underground
sewer network. The stormwater runoff will be treated to provide an Enhanced Level of
Protection (80% TSS removal) before ultimately being released into the Jock River as
per the Jock River Reach 1 SWS.

6.2.1 Stormwater Management Servicing Alternatives

The proposed stormwater management design is shown on Drawing 3. Several
stormwater alternatives were considered for the drainage areas, while determining the
optimal strategy.

Alternative 1 — Oil and Grit Separators to Naturalized Wetlands

In this alternative, the stormwater management design consists of:

> A storm sewer system designed to capture at least the minimum design capture
events in accordance with the amendment to the storm sewer and stormwater
management elements of the Ottawa Design Guidelines — Sewer (Technical
Bulletin PIEDTB-2016-01);

» Multiple oil and grit separators (OGS) designed to provide an Enhanced Level of
Protection per MECP guidelines, via treatment of the stormwater captured by the
storm sewer network;

» QOil and grit separators will discharge to naturalized wetlands within the flood
plain, where additional quality treatment is provided prior to discharge to the Jock
River;

> Inverts of outlets of oil and grit separators (OGS) are set at, or above, the 2-year
summer water levels of the Jock River with a bypass design for the 100-year
storm event;

» An on-site road network designed to maximize the available surface storage
within ROWSs for the 100-year design event; where possible, with controlled
release of stormwater to the minor storm sewer system;

» An overland flow route designed to safely convey stormwater runoff flows in
excess of the on-site road storage to the desired outlets;

» Quantity control is not required for the Jock River; however, the quantity of
stormwater runoff existing from the subject property is to be minimized by
optimizing on-site storage in the sags of the proposed road network, which in turn
minimizes the size of downstream storm sewer infrastructure.
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» This alternative provides a treatment train consisting OGS units discharging to

naturalized wetlands within the floodplain prior to discharging to the Jock River.
The implementation of OGS units has been used increasingly within Ottawa.
Multiple OGS units have been proposed in order to maintain smaller storm sewer
sizes, minimize standing water and keep grades low due to the presence of
sensitive clay and the associated grade raise restrictions. The proposed grades
will be set at a minimum of 0.50 m above the 100-year floodplain elevation.
Although the OGS units can be subject to head losses, the design will include a
bypass for the 100-year flow such that the head losses are negligible in the 100-
year storm.

It is expected that the OGS units will require straightforward maintenance via
mobile vacuum truck units, being cleaned out regularly as part of the routine City
maintenance program, as compared to traditional stormwater management
ponds which requires the mobilization of heavy equipment and dedicated
sediment management land areas for the handling (dewatering) of sediments
removed.

With this alternative, the existing drains/watercourses will not be an outlet for the
stormwater flows and will remain in their natural state, with recommended setbacks
implemented for surrounding development.

Alternative 2 — Stormwater Management Wetland Facilities in the Floodplain

In this alternative, the stormwater management design consists of:

» A storm sewer system designed to capture at least the minimum design capture

events in accordance with the amendment to the storm sewer and stormwater
management elements of the Ottawa Design Guidelines — Sewer (Technical
Bulletin PIEDTB-2016-01);

Multiple Stormwater Management (SWM) Wetland facilities in the floodplain,
designed to provide Enhanced Level of Protection per MECP guidelines, via
treatment of the stormwater captured in the storm sewer network;

An on-site road network designed to maximize the available storage in the on-
site road network for the 100-year design event, where possible, with controlled
release of stormwater to the minor storm system; and,

An overland flow route designed to safely convey stormwater runoff flows in
excess of the on-site road storage.

Quantity control is not required for the Jock River; however, the quantity of
stormwater runoff exiting from the subject property is to be minimized by
optimizing on-site storage in the sags of the proposed road network, which in turn
minimizes the size of downstream storm sewer infrastructure.

This alternative provides separate stormwater management wetland facilities within the
regulatory floodplain with the provision of traditional forebays. Multiple facilities have
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been proposed in order to maintain smaller storm sewer sizes, minimize standing water
and keep grades low due to the presence of sensitive clay and the associated grade
raise restrictions. The multiple facilities impose additional maintenance requirements.
Although this is an efficient use of land for the facilities themselves, any required
sediment management areas would have to be outside of the floodplain area as is
typically desired by the City of Ottawa. Additional challenges are encountered when
proposing infrastructure within the floodplain.

With this alternative, it is anticipated that there would be minimal standing water within
the proposed storm sewers.

With this alternative, the existing drains/watercourses will not be an outlet for the
stormwater flows and will remain in their natural state, with recommended setbacks
implemented for surrounding development.

Alternative 3 — Stormwater Management Wetland Facilities outside of the Floodplain

In this alternative, the stormwater management design consists of:

» A storm sewer system designed to capture at least the minimum design capture
events in accordance with the amendment to the storm sewer and stormwater
management elements of the Ottawa Design Guidelines — Sewer (Technical
Bulletin PIEDTB-2016-01);

» Multiple Stormwater Management (SWM) facilities, designed to provide
Enhanced Level of Protection per MECP guidelines, via treatment of the
stormwater captured in the storm sewer network;

» An on-site road network designed to maximize the available storage in the on-
site road network for the 100-year design event, where possible, with controlled
release of stormwater to the minor storm system; and,

» An overland flow route designed to safely convey stormwater runoff flows in
excess of the on-site road storage.

» Quantity control is not required for the Jock River; however, the quantity of
stormwater runoff exiting from the subject property is to be minimized by
optimizing on-site storage in the sags of the proposed road network, which in turn
minimizes the size of downstream storm sewer infrastructure.

This alternative provides multiple traditional stormwater management facilities and
dedicated sediment management areas situated outside of the regulatory floodplain.
Multiple facilities have been proposed in order to maintain smaller storm sewer sizes,
minimize standing water and keep grades low due to the presence of sensitive clay and
the associated grade raise restrictions. This option is the least efficient use of
developable land and creates multiple facilities requiring extensive maintenance
requirements.
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As with the other alternatives, it is anticipated that there would be minimal standing
water within the proposed storm sewers. Multiple stormwater management facilities
would have a significant impact on efficient land usage.

With this alternative, the existing drains/watercourses will not be an outlet for the
stormwater flows and will remain in their natural state, with recommended setbacks
implemented for surrounding development.

Recommended Alternative

The recommended alternative is Alternative 1, where there are several OGS units
discharging to naturalized wetlands and the Jock River. This is determined to provide
the best treatment strategy for the stormwater, prior to release to the Jock River. While
providing the best treatment strategy, it also presents an efficient use of land and
conservation of the existing drains/watercourse in their natural state.

The OGS units will require regular, simple maintenance that will be greatly reduced
compared to the maintenance requirements of multiple stormwater management
facilities. This strategy will be desirable to the City of Ottawa from a maintenance
perspective. To enhance the treatment, the OGS units will discharge to naturalized
wetlands within the floodplain. The naturalized wetlands will have minimal stormwater
management function and are expected to be low maintenance.

Head losses through the units are negligible during the 100-year storm as they will be
designed with a bypass for the 100-year storm. Multiple units are proposed in order to
minimize storm sewer size, standing water within the sewers, the reliance on sump
pumps for foundation drainage and to keep the grades as low as possible, which is
important due to the presence of sensitive clays and associated grade raise restrictions.

For the remainder of this document, it is assumed that the recommended Alternative 1
is to be implemented.

6.3 Post-Development Stormwater Management Targets

Stormwater management requirements for the proposed alternative Stormwater
management scheme have been adopted from the Jock River Reach 1 Subwatershed
SWS, City of Ottawa Sewer Design Guidelines and the MECP SWMP Manual.

Given the general criteria mentioned above, the following specific standards are applied
for stormwater management within the subject property:

» 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.
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Downstream receiving watercourses will be assessed for responses to planned
stormwater management outflows, and stabilization mitigation measures will be
planned as required.

Storm sewers on local roads are to be designed to provide at least a 2-year level
of service without any ponding per the City’s latest Technical Bulletin PIEDTB-
2016-01.

Storm sewers on collector roads are to be designed to provide at least a 5-year
level of service without any ponding per the City’s latest Technical Bulletin
PIEDTB-2016-01.

For less frequent storms (i.e. larger than 2-year or 5-year), the minor system
sewer capture will be restricted with the use of inlet control devices to prevent
excessive hydraulic surcharges.

Under full flow conditions, the allowable velocity in storm sewers is to be no less
than 0.80 m/s and no greater than 6.0 m/s.

For the 100-year storm and for all roads, the maximum depth of water (static
and/or dynamic) on streets, rear yards, public space and parking areas shall not
exceed 0.35 m at the gutter.

The major system shall be designed with sufficient capacity to allow the excess
runoff of a 100-year storm to be conveyed within the public ROW or adjacent to
the right-of-way provided that the water level must not touch any part of the
building envelope, must remain below all building openings during the stress test
event (100-year + 20%), and must maintain 15 cm vertical clearance between
spill elevation on the street and the ground elevation at the nearest building
envelope.

Flow across road intersections shall not be permitted for minor storms (generally
5-year or less).

When catch basins 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.

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

6.3.1 Quality Control

Per the Jock River Reach 1 SWS, prior to discharge to the Jock River, quality
treatment of stormwater runoff from the subject property is to be provided to meet the
MECP Enhanced Protection criteria, corresponding to a long-term average Total
Suspended Solid removal efficiency of 80%.

DAVID SCHAEFFER ENGINEERING LTD. PAGE 35

© DSEL



MASTER INFRASTRUCTURE REVIEW
BARRHAVEN CONSERVANCY DEVELOPMENT CORPORATION
BARRHAVEN CONSERVANCY

17-891

6.3.2 Quantity Control

As noted in the Jock River SWS, quantity control is not required for the Jock River;
however, some quantity control may be provided by erosion storage, as erosion
thresholds for any watercourses/outlets will be respected where required.

6.4 Stormwater Management Designs

The preferred stormwater management approach is comprised of multiple oil and grit
separators (OGS) throughout the site, discharging to the Jock River via naturalized
wetlands. By way of an MECP Certificate of Technology Assessment and
manufacturer’s design report, the OGS units must prove compliance with Enhanced
Level of Protection requirements, with specific drainage area parameters for each area.

The manufacturer’s reported efficiency of TSS removal of the oil/grit separator is
expected to be based on a ‘fine distribution’ particle size distribution in conformance
with Table 5 below, unless otherwise approved by DSEL, City of Ottawa, RVCA, and
MECP. The particle size distribution in Table 6 is the generic particle size distribution
accepted by the City of Toronto per the Wet Weather Flow Management Guidelines
(City of Toronto, 2006) as a typical average stormwater particle size distribution, and is
an excerpt from Table 3.3 of the Stormwater Management Practices Planning and
Design Manual (MOECC, 1994).

Table 6: Typical Stormwater Particle Size Distribution & Settling Velocities
(Source: Stormwater Management Practices Planning and Design Manual,
MOECC, 1994)

Particle Size (microns) % of Particle Mass Average Settling Velocities
(NURP 1983) (m/s)

<20 0-20 0.00000254

20 - 40 20-30 0.00001300

40 - 60 30-40 0.00002540

60 - 130 40 - 60 0.00012700

130 - 400 60 - 80 0.00059267

400 - 4000 80-100 0.00550333

To allow for flexibility as detailed design advances, it is proposed that any OGS unit can
be selected, given that it:

» Meets the requirements set out in Section 6.3 — 6.4;

» Ensures no significant negative impact on the upstream storm sewer system —to
be determined via hydraulic modelling at detailed design; and
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» Demonstrates suitability for meeting Enhanced water quality targets via a MECP
Certificate of Technology Assessment.

The preliminary OGS units proposed in the Table 7 have been sized to treat the
stormwater runoff for the tributary areas noted in order to meet MECP Enhanced Level
of Protection criteria prior to discharge to the Jock River via naturalized wetlands as
shown on Drawing 3. The OGS total suspended solids removal rates and unit details
have been attached for reference in Appendix H.

Table 7: OGS Unit ID and Design Characteristics

v Area Target vl\f::;;rl?taetg P %r:;xﬁ;tm‘/’s“)t Unit Model
(ha) Value
Area 1 — OGS1 6.24 0.65 170 CDS Model 4040
Area 2 — OGS2 5.82 0.65 170 CDS Model 4040
Area 3 - OGS3 2.63 0.65 68 CDS Model 3025
Area 4 — OGS4 6.66 0.65 170 CDS Model 4040
Area 5 — OGS5 8.66 0.65 255 CDS Model 5640
Area 6 — OGS6 5.92 0.65 170 CDS Model 4040
Area7 —OGS7 9.30 0.65 396 CDS Model 5653
Area 8 —OGS8 5.42 0.65 170 CDS Model 4040
Area9 —0GS9 4.18 0.65 108 CDS Model 3035
Area 10 — OGS10 3.91 0.65 108 CDS Model 3035
Area 11 — OGS 11 4.50 0.65 127 CDS Model 4030
Area 12 - OGS 12 11.11 0.65 396 CDS Model 5653
Area 13 - OGS 13 8.22 ha 0,65 212 CDS Model 4045
Area 14 — OGS 14 6.91 0.65 170 CDS Model 4045
Area 15 - OGS 15 6.39 0.65 170 CDS Model 4040
Area 16 — OGS 16 4.72 0.65 127 CDS Model 4030
(1) Providing at minimum 80% TSS removal
(2) See Drawing 3 for OGS unit locations
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6.5 Proposed Minor System

The subject property will be serviced by an internal gravity storm sewer system that will
generally follow the local road network and proposed servicing easements. The internal
gravity storm sewer will be conveyed to the proposed OGS units, which discharge to
naturalized wetlands and ultimately to the Jock River.

Street catch basins will collect drainage from the streets and front yards, while rear yard
catch basins will capture drainage from backyards. Perforated catch basin leads will be
provided in rear yards, except the last segment where it connects to the right-of-way
which will be solid pipe, per current City standards.

The preliminary rational method design of the minor system captures drainage for storm
events up to and including the 2-year (local), 5-year (collector) and 10-year (arterial)
event assuming the use of inlet control devices (ICD) for all catch basins within the
subject property. Table 8 summarizes the standards that will be employed in the
detailed design of the storm sewer network, meeting the requirements in Section 6.3.
The drainage area plans and rational method design sheets are provided in Appendix
H.
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Table 8: 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 (IDF) ) A
2-year storm event: ="
A=732.951 | B=6.199 | C=0.810 (¢, +B)

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 employin 2 1
the Manning’s Equation Py 0= %ARASA
Runoff coefficient for paved and roof areas 0.9
Runoff coefficient for landscaped areas 0.2
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 Grade 0.30m
Line to Building Opening
Max. Allowable Flow Depth on Municipal 35 cm above gutter (PIEDTB-2016-01)
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 Il 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.
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The peak design flows are calculated based on an average predicted runoff coefficient
(C-value) of 0.67 and 0.75 for the development areas and 0.25 for the grassed areas.
As detailed design progresses, the runoff coefficients will be refined to reflect the
proposed building envelopes, driveways and other details.

There are several trunk sewers proposed and the peak flows are described for the trunk
sewers which correspond to the stormwater management design areas as presented in
Table 9:

Table 9: Minor System Trunk Sewer Outlets

Area OGS Unit Trunk Sewer Outlet to OGS Peak Flow
(L/s)
1 OGS 1 900 mm diameter @ 0.15% 612
2 0GS 2 900 mm diameter @ 0.15% 595
3 OGS 3 675 mm diameter @ 0.15% 264
4 0GS 4 975 mm diameter @ 0.15% 641
5 OGS 5 1050 mm diameter @ 0.15% 820
6 OGS 6 900 mm diameter @ 0.15% 571
7 0OGS7 1050 mm diameter @ 0.25% 1363
8 0GS 8 900 mm diameter @ 0.20% 659
9 0GS 9 825 mm diameter @ 0.15% 421
10 0GS 10 825 mm diameter @ 0.15% 408
11 OGS 11 825 mm diameter @ 0.15% 382
12 0GS 12 1050 mm diameter @ 0.20% 1066
13 OGS 13 1050 mm diameter @ 0.20% 689
14 OGS 14 975 mm diameter @ 0.15% 409
15 0GS 15 1050 mm diameter @ 0.20% 763
16 OGS 16 975 mm diameter @ 0.15% 258

The storm sewers tributary to the OGS units and associated peak flows are detailed in
the rational method design sheet, enclosed in Appendix H.

The peak design flows are calculated based on an average predicted runoff coefficient
(C-value) of 0.65 for the development areas and 0.40 for the grassed areas. As
detailed design progresses, the runoff coefficients will be refined to reflect the proposed
building envelopes, driveways and other details.

The preliminary Conceptual Servicing Plan is shown on Drawing 2 in Drawings. As
detailed design progresses, alignments and sizing of local storm sewers will be
confirmed and additional servicing easements may be required, which may trigger
amendments to the proposed lot fabric in the concept plan. The preliminary sanitary
and storm trunk plan and profiles are shown on Drawing 5, Drawing 6 and Drawing 7
in Drawings.
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6.6 Hydraulic Grade Line Analysis

A detailed hydraulic gradeline (HGL) modelling analysis will be completed for the
proposed system at the detailed design level, based on the 100-year 3-hour Chicago,
12-hour SCS, and 24-hour SCS design storms, including climate change stress test, as
required. Detailed grading design and storm sewer design will be modified as required
to achieve the freeboard requirements set out in Section 5.3 (per PIEDTB-2016-01).

6.7 Proposed Major System

Major system conveyance, or overland flow (OLF), will be provided to accommodate
flows in excess of the minor system capacity. OLF is accommodated by generally
storing stormwater up to the 100-year design event in road sags then routing additional
surface flow along the road network and service easements towards the proposed
naturalized wetlands, discharging to the Jock River, as shown on Drawing 1 in
Drawings.

The grading design described shown on Drawing 1 includes a saw-toothed-road design
with 0.10 % minimum grade from highpoint to highpoint, in order to maximize available
surface storage for management of flows up to the 100-year design event where
possible.

Given the elements above, the proposed drainage systems are expected to safely
capture and convey all storms up to and including the 100-year event in accordance
with the requirements of the City Standards.

6.8 Proposed Grading and Foundation Drainage

A site grading scheme has been developed to optimize earthworks and provide major
system conveyance to the receiving outlets — the proposed SWM wetland facilities,
which outlet to the existing Jock River drainage network. The proposed grading plan
can be seen on Drawing 1 in Drawings.

Paterson completed geotechnical investigations for the subject site, east lands and west
lands as follows:

» Geotechnical Investigation — Conservancy Lands East (Paterson Group,
September 24, 2019); and

» Geotechnical Investigation — Conservancy Lands West (Paterson Group,
September 27, 2019)

The geotechnical conditions are described in detail in Section 3.1. For the Barrhaven
Conservancy Lands east, the grade raise restriction varies between 1.4 m and 2.2 m.
For the Barrhaven Conservancy Lands West, the grade raise restriction varies between
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1.2 m to 1.8 m. Paterson’s permissible grade raise plans are contained in Appendix B
for reference. At the time of detailed design, detailed review and signoff by a licensed
Geotechnical Engineer will be required.

The following additional grading criteria and guidelines will be applied to detailed
design, per City of Ottawa Guidelines:

» Driveway slopes will have a maximum slope of 6%;

» Grading in grassed/landscaped areas to range from 2% to 3:1, with terracing
required for slopes larger than 7%;

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

» Perforated pipe will be required for drainage swales if they are less than 1.5% in
slope.

6.8.1 Sump Pumps

Due to the grade raise restrictions and the proposed storm and sanitary drainage
schemes, the road centerlines do not allow for standard basements with a gravity
connection to the storm sewer system. Because of the constraints on the subject
property, sump pumps are proposed for all residential blocks and residential lots.

The City of Ottawa issued Technical Bulletin ISTB-2018-04 and 2019-02 for the
amendment of the Ottawa Design Guidelines — Sewer, Second Edition, October 2012
with respect to the screening criteria for the use of sump pump systems for foundation
drainage in Greenfield developments on sites with clay soils. Similar to the
development of Conservancy Phase 1, the Conservancy East site has also been
assessed as meeting the required criteria for the use of sump pumps.

One of the screening criteria is with respect to the hydraulic grade line (HGL) for the
development wherein the system should be reviewed to demonstrate that the HGL
cannot reasonably be lowered any further due to outlet restrictions. The site grading is
constrained by the close proximity of the Jock River, which is the receiver of stormwater
outflows, and is also constrained by grade raise restrictions for the property.

For the Barrhaven Conservancy Lands east, the grade raise restriction varies between
14 m and 2.2 m. For the Barrhaven Conservancy Lands west, the grade raise
restriction varies between 1.2 m to 1.8 m. Paterson’s permissible grade raise plans are
contained in Appendix B for reference. Further investigation of site and potential
surcharging or lightweight fill (LWF) underneath garages could increase the permissible
grade raise and is being investigated further.

The functional grading plan for the subdivision have been prepared with the grade raise
restrictions in mind, with grades being kept as low as possible.
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The proposed centerline of road grades, and subsequently the house grades, do not
allow for standard basements with a gravity connection to the storm sewer system. As
such, the subdivision will be serviced entirely by sump pumps due to site constraints
imposed by grade raise restrictions, HGL elevations and the proximity to the Jock River
stormwater outlet.

6.9 Infiltration

The following Low Impact Development techniques should be considered for
implementation, where possible, as part of detailed design:

» Rear-yard swales should be designed with minimum grades where possible, to
promote infiltration;

» Rear-yard catchbasin leads should be perforated (except for the last segment
connecting to the storm sewer within the right-of-way), to promote infiltration;
and,

» Where eavestroughs are provided on residential units, they are to be directed to
landscaped surfaces, to promote infiltration.

» Furthermore, the following techniques can be examined as part of detailed
landscaping design of the park block:

» Amended topsoil (minimum 300mm thick) can be considered for use;

A\

Micro-grading can be considered to promote infiltration; and

» Although Best Management Practices (BMPs) should be implemented, where
feasible, the site is not conducive for infiltration based on the soil type being
predominantly marine clay with limited sandy soil. This was stated in the Jock
River Reach 1 SWS, summarized in Section 6.1.1.1.2 — Water Balance of this
report.

6.10 Stormwater Servicing Conclusions

The stormwater runoff is designed to be captured by an internal gravity sewer system,
conveying flows to multiple OGS units for quality control treatment. An Enhanced Level
of Protection will be provided for stormwater runoff from the subject property before
being discharged to the Jock River via naturalized wetlands. Quantity control is not
required for the Jock River. Notwithstanding, some quantity control by means of erosion
storage will be included.

A detailed Hydraulic Grade Line (HGL) modelling analysis will be completed for the
proposed system at the detailed design level. Due to the grade raise restrictions and the
proposed storm and sanitary drainage schemes, the road centerlines do not allow for
standard basements with a gravity connection to the storm sewer system. As such,
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because of the constraints on the subject property, sump pumps are proposed to be
installed for all residential blocks and residential lots.

7.0 UTILITIES

Utility services extending to the site may require connections to multiple existing
infrastructure points: consultation with Enbridge gas, Hydro Ottawa, Rogers, and Bell is
required as part of the development process to confirm the servicing plan for the subject
lands.
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8.0 EROSION AND SEDIMENT CONTROL

Soil erosion occurs naturally and is a function of soil type, climate and topography. The
extent of erosion losses is exaggerated during construction where vegetation has been
removed and the top layer of soil becomes agitated.

Erosion and sediment controls are currently in place will be monitored and maintained
throughout construction.

The following specific recommendations to the Contractor will be included in contract
documents.

>

>
>
>
>

A\

A\

Limit extent of exposed soils at any given time.
Re-vegetate exposed areas as soon as possible.
Minimize the area to be cleared and grubbed.

Protect exposed slopes with plastic or synthetic mulches.

Install silt fence to prevent sediment from leaving the site and entering existing
watercourses, and clean and maintain throughout construction.

Install catchbasin inserts during construction to protect from silt entering the
storm sewer system.

Install mud mat in order to prevent mud tracking onto adjacent roads.
No refueling or cleaning of equipment near existing watercourses.

No material stockpiles within 30 m of existing watercourses, unless otherwise
permitted by RVCA and City of Ottawa.

Provide sediment traps and basins during dewatering.
Plan construction at proper time to avoid flooding.

The Contractor will, at every rainfall, complete inspections and guarantee proper
performance.

Erosion and sediment control will remain in place until the working areas have
been stabilized and re-vegetated.
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9.0 CONCLUSIONS AND RECOMMEDATIONS

This Master Infrastructure Review (MIR) provides historical background information
regarding the servicing 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 site and has
noted that the site is subject to grade raise restrictions varying from 1.4 m to 2.2
m.

The development area is outside of the Jock River 100-year limit as confirmed by
the Rideau Valley Conservation Authority (RVCA).

The recommended water servicing preferred option of those evaluated is to
connect through the Nepean Town Centre development area to Zone SUC,
which has recently been upgraded. The watermains are recommended to extend
along the future Chapman Mills Drive extension and through the Claridge
“‘Burnett Lands” development area.

Detailed modelling at the designed 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 to the subject property via the off-site South
Nepean Collector (SNC) trunk sanitary sewer. A new sanitary pump station is
proposed, west of the Foster Ditch, where the sanitary trunk sewer is constrained
by the bottom of ditch elevation. With the inclusion of the subject property, the
SNC sanitary sewer can adequately handle the entirety of the subject properties
proposed sanitary flows.

Stormwater service is to be provided by capturing stormwater runoff by an
internal gravity sewer system that is to convey flows to multiple OGS units for
quality control treatment. An Enhanced Level of Protection will be provided for
stormwater runoff from the subject property before being discharged to the Jock
River via constructed wetlands. Quantity control is not required for the Jock
River. Notwithstanding, some quantity control by means of erosion storage will
be included.

The storm outlets will be set at, or above, the 2-year summer water level and
bypasses will be provided for the 100-year rain on snow event for the Jock River.
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