@ Stantec

927 MARCH ROAD

KANATA NORTH - BRIGIL
Functional Servicing and Stormwater
Management

January 24, 2024

Prepared for:
3223701 Canada Inc.

Prepared by:
Stantec Consulting Ltd.

Stantec Project Number:
160401347



927 March Road
Kanata North - Brigil

Revision Description @ Author Date Quality Date Independent Date
Check Review
0 Draft Plan RB  2024/01/24 DT 2024/01/24 KK 2024/01/24

Submission #2

Project Number: 160401347



Stantec Consulting Ltd.

300 1331 Clyde Avenue
Stantec Ottawa ON K2C 3G4

January 24, 2024
Project/File: 160401347

City of Ottawa
110 Laurier Avenue W
Ottawa, ON K1P 1J1

To Whom it May Concern,

Reference: 927 March Road
Kanata North - Brigil
Functional Servicing and Stormwater Management

On behalf of 3223701 Canada Inc. (Brigil) this Functional Servicing and Stormwater Management report
(FSR) is submitted in support of the Draft Plan of Subdivision application.

Since the previous FSR submission dated August 2020, the overall report structure is revised so a full list of
the changes is not practical. A copy of the response to the comments from May 2021 that are directly
applicable to the servicing conditions associated with this FSR is included within this revised report (see
Appendix B).

General updates made to the FSR since 2020 include:

» Review of water servicing with boundary conditions considered and desired service connections to
the 400mm water main in March Road.

» Confirmation of the updated sanitary sewer design flows relative to the additional 18 L/s residual
capacity in the downstream system and the desired service connections to the March Road Trunk
sewer.

»  Confirmation of contributing upstream existing rural storm drainage areas.

« Stormwater management and related servicing strategy with associated analytical updates to better
reflect the nature of the current draft plan and associated development concept plan.

» Allowance for servicing conditions associated with 940 March Road (former stormwater
management pond facility location).

» References to proposed deviations from the Kanata North Master Servicing Study and
Environmental Management Plan are noted where applicable.

» References to coordination with the adjacent Copperwood Estate development are noted where
applicable.
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Reference:  Kanata North - Brigil, Functional Servicing and Stormwater Management

A copy of the PCSWMM data files used for the stormwater management analysis are included with the
submission package. The data files are provided in the packaged PCSWMM file format (*.pcz). This format
includes all relevant input and output data. Two model files are provided. The file ‘01347_2023-12_emp-
sim.pcz’, provides the comparison to the analysis of the external drainage areas completed in the
Environmental Management Plan. The file ‘01347_2024-01_fsr.pcz’, includes all post-development design
storm simulations.

The servicing and stormwater management strategy for the 927 March Road project site as described in
this updated FSR supports the proposed development in general accordance with the applicable guidelines.
Sincerely,

STANTEC CONSULTING LTD.
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Rob Brandrick P.Eng.
Senior Associate

Phone: (403) 716-8305
robert.brandrick@stantec.com
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The conclusions in the Report titled 927 March Road Kanata North - Brigil Functional Servicing and
Stormwater Management are Stantec’s professional opinion, as of the time of the Report, and
concerning the scope described in the Report. The opinions in the document are based on conditions and
information existing at the time the scope of work was conducted and do not take into account any
subsequent changes. The Report relates solely to the specific project for which Stantec was retained and
the stated purpose for which the Report was prepared. The Report is not to be used or relied on for any
variation or extension of the project, or for any other project or purpose, and any unauthorized use or
reliance is at the recipient’s own risk.

Stantec has assumed all information received from 3223701 Canada Inc. (the “Client”) and third parties in
the preparation of the Report to be correct. While Stantec has exercised a customary level of judgment or
due diligence in the use of such information, Stantec assumes no responsibility for the consequences of
any error or omission contained therein.

This Report is intended solely for use by the Client in accordance with Stantec’s contract with the Client.
While the Report may be provided by the Client to applicable authorities having jurisdiction and to other
third parties in connection with the project, Stantec disclaims any legal duty based upon warranty,
reliance or any other theory to any third party, and will not be liable to such third party for any damages or
losses of any kind that may result.
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Introduction

1.0 Introduction

1.1 Project Information

This report is prepared to demonstrate the Functional Servicing and Stormwater Management in support
of a Draft Plan of Subdivision application for the proposed development located at 927 March Road in the
City of Ottawa. The site is approximately 17.7 ha in size. The site is in the southwest quadrant of the
Kanata North Urban Expansion Area (KNUEA) and the Dunrobin Neighbourhood of the City of Ottawa.

The site location is illustrated in Figure 1 below.

Image Source: Google Earth Pro

Figure 1: Site Location
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Current zoning is RU. The site is currently vacant and is farmed. The site is bound by private
undeveloped/agricultural land to the north, March Road to the east, private undeveloped/agricultural land
and Old Carp Road to the south, and rural residential development to the west.

A copy of the proposed Concept Plan (dated 2023-10-26) with preliminary unit counts prepared by NEUF
architects is provided in Appendix A. The proposed plan consists of a public road, park dedication, part
of a school site dedication, four private development blocks, single family detached lots, and townhouse
lots. Private development blocks are anticipated to contain multi-storey residential apartment units with
private open space and internal roadways (where needed).

The current anticipated unit counts are listed in Table 1.1 below.

Table 1.1: Unit Count

Development Zone Units
A — Residential Apartment 491
B — Residential Apartment 326
C — Residential Apartment 238
D — Residential Apartment 802
E — Single Family Detached 19
E - Townhouse 32

Total 1908

A conceptual unit type breakdown for each of the residential apartment buildings is 75% one-bedroom,
20% two bedrooms, and 5% three bedrooms (see confirmation from Brigil in Appendix A). Subsequent
applications through the development process can confirm unit types as needed.

1.1.1 ADJACENT PROPERTY

The functional servicing condition for the 927 March Road project site area considers the adjacent
properties owned by others as they relate to the project site area.

» At the northwest corner of the property, coordination with CU Developments Copperwood Estate
project is ongoing as development plans progress for both CU Developments and Brigil.

e The property at 941 March Road is considered a non-participating owner. Allowance for a storm
sewer connection is made as part of the 927 March Road development, but water and sewer
connections are considered as being made directly to March Road.

» The remainder of the school block and the multi-residential block anticipated within the property
at 1145 Old Carp Road are considered serviced through the 927 March Road project.

» Allowance for a storm sewer connection is made as part of the 927 March Road development for
the property at 895 March Road and 1054 Halton Terrace. Water and sewer connections are
considered as being made directly to March Road for these two properties.

Project Number: 160401347 2
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» ltis acknowledged that the property 905 March Road needs to either be part of the proposed 927
March Road development plan or that an agreement to cross the land with a road and related
services is required. For this Brigil North - Functional Servicing and Stormwater Management
report (FSR), it is considered that this property is part of the 927 March Road development plan
with allowance for future commercial development.

1.1.2 VARIATIONS FROM MSS AND EMP

The overall intention for the proposed water servicing is carried forward from the MSS. However, given
the unknown nature of the development planning for the adjacent 1145 Old Carp Road property, an
alternate 300mm connection to March Road is proposed.

There is some re-allocation of areas to service connection locations, but the overall intention for the
proposed sanitary sewer servicing is carried forward from the MSS. Based on coordination with the City of
Ottawa, allowance for an increase in development density is accommodated using an additional 18 L/s of
sanitary sewer capacity in the downstream system.

For the stormwater management (SWM) servicing strategy, there are two notable exceptions from the
MSS and EMP. These exceptions involve the areas identified as ‘EXT-1" and ‘F307A’ on Drawing OSD-1.

The area ‘EXT-1’ is the address 941 March Road. The landowner is not currently interested in developing
the land and is considered a non-participating owner. For this reason, the proposed Pond 2 SWM facility
location is moved to be within the Brigil owned land. Correspondingly, the 941 March Road property is left
to establish an independent SWM servicing strategy that complies with the MSS and EMP.

The area ‘F307A’ is an additional external contributing drainage area identified through the review of the
drainage conditions completed for this Kanata North - Brigil Functional Servicing and Stormwater
Management report. Additional information is provided in Section 4.3.

1.2 Regulatory Framework

The development of the 927 March Road project site is governed by the City of Ottawa’s current Official
Plan, the Kanata North Community Design Plan, and applicable development application requirements.

The Mississippi Valley Conservation Authority (MVCA) administers development regulations in areas
subject to natural hazards (such as flooding, erosion, and unstable slopes) and in environmentally
sensitive areas (such as wetlands, shorelines, and waterways). The MVCA also reviews development
proposals and municipal planning applications within or adjacent to natural areas.

1.2.1 REFERENCE DOCUMENTS

Documents referenced in support of this report include:

» City of Ottawa Sewer Design Guidelines (SDG), City of Ottawa, October 2012, including all
subsequent technical bulletins.

Project Number: 160401347 3
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» City of Ottawa Design Guidelines — Water Distribution, City of Ottawa, July 2010, including all
subsequent technical bulletins.

»  Stormwater Management Planning and Design Manual, Ministry of Environment, Conservation
and Parks (MECP), 2003.

» Design Guidelines for Drinking Water Systems, Ministry of the Environment, Conservation, and
Parks (MECP), 2008.

e Fire Protection Water Supply Guideline for Part 3 in the Ontario Building Code, Office of the Fire
Marshal (OFM), October 2020.

»  Water Supply for Public Fire Protection, Fire Underwriters Survey (FUS), 2020.
*  Kanata North Community Design Plan, Novatech, June 2016 (CDP).
*  Kanata North Master Servicing Study, Novatech, June 2016 (MSS).

*  Kanata North Environmental Management Plan, Novatech, June 2016 and Stormwater
Management Solution Addendum, Novatech, February 2020 (EMP).

Where applicable, key excerpts from the MSS and EMP are provided for reference in the
appendices related to the associated servicing component.

*  Kanata North Transportation Master Plan, Novatech, June 2016.

*  Hydrogeological Assessment Proposed Residential Development 927 March Road, Paterson
Group, April 2021.

» Site topographic survey data provided to Stantec.

e Copperwood Estate (formerly CU Development), Detailed Site Servicing and Stormwater
Management Report (Phase 1), Novatech, Revised May 2023.

Information on infrastructure located within the adjacent public roads are obtained from available City of
Ottawa as-built records.

A copy of the response to the comments from May 2021 that are directly applicable to the servicing
conditions associated with this FSR is included in Appendix B.

1.3 Objective

This FSR assesses and identifies preliminary servicing and SWM conditions which are generally
consistent with the associated MSS and EMP, and the City of Ottawa Design Guidelines. Significant
deviation from existing reference documents is identified with an explanation for the change in relation to
site specific circumstances.

Project Number: 160401347
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Preliminary general and applicable site-specific objectives considered are summarized below. Specific
technical design criteria details are described in the associated servicing sections of this report.

Potable Water Servicing
» Develop a functional assessment of the potable water and fire flow demand for the site.

» |dentify that the City of Ottawa water distribution system can supply adequate water pressure to
the site for typical operational and emergency conditions.

Wastewater (Sanitary Sewer) Servicing
» Develop a functional assessment of the wastewater flow projected for the site.

» Identify that the City of Ottawa sanitary sewer system can support the wastewater flow from the
site.

Storm Sewer Servicing and Stormwater Management
» |dentify allowable flow contributions from the site to the adjacent receiving water bodies.
» ldentify applicable water quality control targets.

» Develop a functional assessment of the SWM system for the site to achieve applicable water
quantity (minor and major system) control and water quality control targets.

Site Grading Plan

» Prepare a preliminary grading plan to support the servicing assessments and identify
compatibility with surrounding existing ground conditions.

The accompanying figures and drawings illustrate the key components of the functional servicing
assessments.

To reflect changes in design conditions, related objectives and/or assessment findings may be adjusted
as needed through subsequent stages of the development application process.

Project Number: 160401347
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2.0 Potable Water Servicing

2.1 Background

The site is within Pressure Zone 2W’ of the City of Ottawa water distribution system.

The existing watermains along the boundaries of the site consist of a 400 mm diameter PVC watermain
within March Road.

Existing fire hydrants are located along March Road and Invention Boulevard immediately adjacent to the
site.

In addition to the proposed development condition within the site, the water servicing review also
considers the future commercial development along March Road, on either side of the southern road
connection. It is anticipated that the service connections for these future commercial areas will be made
to the watermain in the proposed street, rather than the watermain in March Road.

2.2 Design Criteria

The following design criteria are considered with the assessment of the potable water and fire protection
servicing for the site.

2.2.1 WATER DEMAND AND ALLOWABLE PRESSURE

Preliminary potable water demand and allowable water pressure are assessed using the City of Ottawa
Guidelines - Water Distribution (2010) as amended, and the ISTB 2021-03 Technical Bulletin.

Residential Apartment Population Rate

Single Family 3.4 persons / unit
Townhouse (Row) 2.7 persons / unit
Average Apartment 1.8 persons / unit
One Bedroom Apartment 1.4 persons / unit
Two Bedroom Apartment 2.1 persons / unit
Three Bedroom Apartment 3.1 persons / unit

Residential Demand

Average Daily (AVDY) 280 L/cap/day
Maximum Daily (MXDY) 2.5 x AVDY
Peak Hour (PKHR) 2.2 x MXDY

Project Number: 160401347 6
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Commercial / Institutional Demand

Average Daily (AVDY) 28,000 L/gross ha/day
Maximum Daily (MXDY) 1.5 x AVDY
Peak Hour (PKHR) 1.8 x MXDY

Allowable Water Pressure

MXDY Flow 345 kPa (50 psi) to 552 kPa (80 psi)
PKHR Flow Minimum 276 kPa (40 psi.)
MXDY + Fire Flow 140 kPa (20 psi.)
Maximum Allowable for Occupied Area 552 kPa (80 psi)

2.2.2 FIRE FLOW AND HYDRANT CAPACITY

Preliminary fire flow requirements are assessed using the Fire Underwriters Survey (FUS) methodology
(2020). Site specific criteria considered are noted in Section 2.3.2.

Fire hydrant capacity is assessed based on Table 18.5.4.3 of the National Fire Protection Agency (NFPA)
Fire Code document. A hydrant situated less than 76 m away from a building can supply a maximum
capacity of 5,678 L/min, and a hydrant 76 to less than 152 m away can supply a maximum capacity of
3,785 L/min.

2.2.3 WATERMAIN SERVICING

The preliminary watermain network is considered in general accordance with Ministry of Environment,
Conservation and Parks (MECP) Guidelines, City of Ottawa Design Guidelines — Water Distribution
(2010), Ministry of Environment, Conservation and Parks (MECP) Guidelines, and the pre-application
meeting notes.

2.3 Water Demand
2.3.1 DOMESTIC WATER DEMAND

The domestic water demand is assessed based on the proposed development conditions described in
Table 1.1 and the design criteria described in Section 2.2. As noted in Section 1.1, the conceptual unit
type breakdown for each of the residential apartment buildings is 75% one-bedroom, 20% two bedrooms,
and 5% three bedrooms.

The assessed domestic water demand for the site is summarized in Table 2.1. Supporting calculations
are provided in Appendix C.1.

Project Number: 160401347 7
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Table 2.1: Estimated Domestic Water Demand

Demand Type Units Population Area AVDY MXDY PKHR
(ha) (L/s) (L/s) (L/s)
Zone A - Residential Apartment 491 798 n/a 2.6 6.5 14.2
Zone B - Residential Apartment 326 530 n/a 1.7 4.3 9.4
Zone C - Residential Apartment 238 387 n/a 1.3 3.1 6.9
Zone D - Residential Apartment 802 1304 n/a 4.2 10.6 23.2
Zone E — Single Family Detached 19 65 n/a 0.2 0.5 1.2
Zone E - Townhouse 32 87 n/a 0.3 0.7 1.6
Commercial — Zone D (D1 & D2) n/a n/a 0.502 0.2 0.2 0.4
Institutional n/a n/a 2.02 0.7 1.0 1.8
Total 1908 3171 11.1 26.9 58.7

Note that the values for the commercial and institutional areas are updated relative to the October 27,

2023 boundary request. The result is a net drop in the demand flow. The existing and proposed
commercial areas along March Road and the 941 March Road property are considered tied directly to the

400 mm water main in March Road and not included in the review of the demands within the 927 March
Road project site area.

2.3.2

FIRE FLOW DEMAND

The fire flow demand is assessed based on the following for the varying building types.

Townhomes and Single-Family Homes

Type V — Wood Frame / Type IV-A - Mass Timber Construction.

Total effective building area is the sum of all floor areas.

Occupancy and contents factor considering limited combustible materials.

No sprinkler system is in place.

Exposure distances based on the proposed adjacent structures having Type V construction with

no sprinkler system.

It is noted that the 8-unit townhouse reference in the FUS calculations provided with the

October 27, 2023 boundary request includes an indication of a sprinklered condition to the south.

The reference to a sprinklered condition is removed with the calculations included in this FSR, but

this does not change the overall governing fire flow condition within the 927 March Road project

site area.

Fire separation to meet OBC Part 9 requirements for 8-unit townhomes with units separated into

two 4-unit clusters.
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Apartment Buildings

e Type Il - Noncombustible Construction / Type IV-A - Mass Timber Construction (i.e., building
construction materials with a 1-hour fire resistance rating).

» Total effective building area is the gross floor area of the two largest floor plus 50% of the floor

area for eight adjoining floors.

o Vertical openings are not protected.

»  Occupancy and contents factor considering limited combustible materials.

»  Sprinkler systems confirming to the NFPA-13 standard, a standard water supply, and is

unsupervised.

» Exposure distances based on the proposed adjacent structures having Type I-1l (fire resistive or
non-combustible rating) construction with unprotected openings and sprinkler systems.

The highest fire flow is assessed to be approximately 14,000 L/min (233 L/s), for the 6-unit Townhomes at
the portion of the proposed site plan fronting the adjacent Copperwood Estate development. Supporting
calculations per the FUS methodology are provided in Appendix C.2.

2.4 Available Level of Service

2.4.1 BOUNDARY CONDITIONS

The assessed domestic water and fire flow demands are used to confirm the level of servicing available
to the proposed development from the adjacent municipal watermain and hydrants. The associated
hydraulic grade line (HGL) elevation boundary conditions provided by the City of Ottawa (see Appendix

C.3 for correspondence) are summarized in Table 2.2.

Table 2.2: Boundary Conditions

HGL Condition

Elevation (m)

Connection 1

Connection 2

Connection 3

Future Tie-In

Maximum HGL 130.7 130.7 130.7 130.7
Peak Hour (Minimum) HGL 124.4 124.3 124.4 124.5
Max. Day + Fire Flow (217 L/s) HGL 116.5 109.9 115.9 Not Provided
Max. Day + Fire Flow (233 L/s) HGL 115.1 107.6 114.5 Not Provided

Connection 1 — March Road North
Connection 2 — March Road South
Connection 3 — Subdivision to the northwest
Future Tie-in to the Old Carp Road
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2.4.2 ALLOWABLE DOMESTIC PRESSURE

Finished elevations across the site will vary. To review the anticipated pressure conditions, a low
elevation and high elevation are considered as reference for the calculation of residual pressures at
ground level. The ground elevations selected are taken from the grading information shown on Drawing
OGP-1. The low elevation selected is 79.6 metres. The high elevation selected is 88.6 metres.

From the boundary condition HGL elevations, the pressures under normal operating conditions are
anticipated as:

* Low elevation (79.6 m) = 545 kPa to 620 kPa (64 psi to 73 psi).
* High elevation (88.6 m) = 511 kPa to 585 kPa (51 psi to 60 psi).

The anticipated pressures for occupied areas are not anticipated to require booster pumping or pressure
reducing measures.

To ensure adequate water pressure above the first-floor elevation of the apartment buildings, booster
pump requirements are to be confirmed by the mechanical engineering consultant during subsequent
stages of the development application process.

243 ALLOWABLE FIRE FLOW PRESSURE

From the boundary condition HGL elevations, the existing watermain can provide the required fire flow
while maintaining the minimum residual pressure of 138 kPa (20 psi).

2.4.4 FIRE HYDRANT COVERAGE

Fire hydrant coverage will be developed and confirmed within the site during the subsequent stages of
the development application process.

The apartment buildings are to be sprinklered and a Siamese (fire department) connection provided. The
Siamese connections are to be within 45m of a fire hydrant.

2.5 Proposed Water Servicing

The development is to be serviced with connections to the existing watermain in March Road. The
proposed water servicing is shown on Drawing OSSP-1. Connections and service requirements are to be
consistent with City of Ottawa guidelines and specifications.

Service connections to the private development blocks, single family residences, and townhouses, are to
be made to the looped watermain within the proposed public roads. For each private development block,
either looped watermains through the block or twinned service connections are to be applied as needed.
The installation of watermains and service connections for the townhouse units along the north boundary
is to be coordinated with the adjacent development to the north.
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For each proposed apartment building, a mechanical engineering consultant is responsible to confirm the
service size required and that the water pressure within each building is adequate to meet building code
requirements. This confirmation is to occur during subsequent stages of the development application
process.

As noted in the MSS, the watermain crossing under Tributary 3 is anticipated to be in rock. The
excavation requires a clay cap to prevent surface water in the tributary from migrating into the underlying
trench. A preliminary detail of the Tributary 3 crossing is shown on Drawing OSSP-1. Final details of the
proposed crossing are to be provided at the detailed design stage of the development application
process.

2.5.1 DEVIATION FROM MSS

It is acknowledged that the MSS and the response to the 927 March Road boundary condition request
describe the need for a 300 mm water main to be provided along the future re-alignment of Old Carp
Road. Given the current development timing for 927 March Road and the unknown nature of potential
development timing for 1145 Old Carp Road, an alternative 300 mm water main alignment is proposed.

It is suggested to provide the 300mm water main alignment through the road within the 927 March Road
project site area south of Tributary 3. This approach requires that the existing 200 mm water stub
installed at the corresponding location in March Road be removed and replaced with a 300 mm
connection. This replacement is proposed to be completed by Brigil as part of the 927 March Road
development and is noted on Drawing OSSP-1.
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3.0 Wastewater Servicing

3.1 Background

The existing sanitary sewers along the boundaries of the site consist of a 600 mm diameter trunk sewer
along March Road.

In addition to the proposed development condition within the site, the wastewater servicing review also
considers the future commercial development along March Road, on either side of the southern road
connection. It is anticipated that the service connections for these future commercial areas will be made
to the sanitary sewer in the proposed street, rather than the trunk sewer in March Road.

3.2 Design Criteria

Preliminary wastewater servicing is assessed using the City of Ottawa Sewer Design Guidelines (2012)
as amended, and the MECP Design Guidelines for Sewage Works. The following design criteria are
considered with the assessment of wastewater servicing for the site.

Population criteria are the same as that applied for the water demand analysis (see Section 2.2.1).

Residential Wastewater Flow

Average Flow Generation 280 L/cap/day

Peaking Factor Harmon Equation (max. residential = 4.0)
Harmon Correction Factor 0.80

Infiltration Allowance 0.33 L/s/ha

Commercial / Institutional Wastewater Flow
Average Flow Generation 28,000 L/ha/day
Peaking Factor Harmon Equation, 1.5

Sewer Design

Minimum Velocity 0.6 m/s (0.8 m/s for upstream sections)
Maximum Velocity 3.0 m/s

Minimum Service Size 135 mm

Manning Roughness Coefficient 0.013

Minimum Service Slope 1.0 % (2.0 % preferred)

Minimum Service Cover 20m

Project Number: 160401347
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3.3 Wastewater Generation and Servicing Design

The MSS considered a total peak wastewater flow of 34 L/s coming from the southwest quadrant of the
KNUEA. This consists of 8.7 L/s from area W11 and 25.3 L/s from area W12. Supporting information is
included in Appendix D.1 for reference. It is also understood that an additional 18 L/s is available in the
March Road sanitary trunk sewer system to support the KNUEA. This could then allow for a total of

34 + 18 = 52 L/s peak wastewater flow to come from the southwest quadrant of the KNUEA.

The peak wastewater flow associated with the 927 March Road project site area is assessed based on
the proposed development conditions described in Table 1.1 and the design criteria described in
Section 3.2. As noted in Section 1.1, the conceptual unit type breakdown for the populations associated
with each of the residential apartment buildings is 75% one-bedroom, 20% two bedrooms, and 5% three
bedrooms.

The assessed peak wastewater flow for the site is reviewed relative to the north and south connection
points considered in the MSS. The design flow conditions for each outlet are summarized in Table 3.1.
Supporting calculations are provided in Appendix D.2. The associated sanitary drainage plan is shown
on Drawing OSA-1.

Table 3.1: Estimated Peak Wastewater Flow

Location Peak Residential Wastewater Flow | Commercial / | Infiltration Total
Reference Population Peak Peak Flow I'}slgwtil_o/:?l Flow (L/s) Fl::lsa(lllf/s)
Factor (L/s)
North Outlet 2,252 3.04 22.2 0.2 3.2 25.6
South Outlet 917 3.26 9.7 1.0 1.5 12.2
EXT-1 288 3.47 3.2 0.0 0.6 3.8
Via Old Carp Road 233 3.50 2.7 0.0 0.5 3.2
Total 3,690 37.8 1.2 5.8 44.8

The total peak flow rate from Table 3.1 at 44.8 L/s is less than the 52 L/s available to support the
southwest quadrant of the KNUEA. The drainage areas applied are considered consistent with the
associated area included in the MSS.

Use of the additional 18 L/s capacity by the 927 March Road project site area is coordinated with the City
of Ottawa. A copy of the related email correspondence is included in Appendix D.2. The additional
request from Brigil was to use 17.7 L/s of the available 18 L/s. Based on the current analysis of the 927
March Road project site area only 10.8 L/s of additional capacity is anticipated to be required. It is also
noted that use of the available capacity is subject to timing, however, it is trusted that the capacity
remains available.

Consistent with the MSS, the community park space along the north boundary of the 927 March Road
project site area is not included in the wastewater design flow allocation. If needed, there is additional
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capacity in the system still available to accommodate a wastewater flow contribution from the community
park.

3.4 Proposed Sanitary Servicing

The development is to be serviced with connections to the existing sanitary sewer in March Road. The
proposed sanitary servicing is shown on Drawing OSSP-1. Connections and service requirements are to
be consistent with City of Ottawa guidelines and specifications. The sanitary sewer design conditions
consider the commercial development and roadway (Area ID ‘C21D’, ‘C21E’, and ‘R21F’) that fall within
the 905 March Road property to connect to the sanitary sewer within the internal roadway rather than
directly to March Road. An associated sanitary sewer design sheet is provided in Appendix D.3.

Service connections to the private development blocks, single family residences, and townhouses, are to
be made to the sanitary sewers within the proposed public roads. The installation of sanitary sewers and
service connections for the townhouse units along the north boundary is to be coordinated with the
adjacent Copperwood Estate development to the north.

For each proposed apartment building, a mechanical engineering consultant is responsible to confirm the
service size required and that the appropriate backwater valve requirements are satisfied. This
confirmation is to occur during subsequent stages of the development application process.

To maintain consistency with the storm sewer servicing, the installation of a sanitary sewer is also
proposed to cross Tributary 3. To support the proposed sanitary sewer excavation where it may be made
through rock, a clay cap is required to prevent surface water in the tributary from migrating into the
underlying trench. A preliminary detail of the Tributary 3 crossing is shown on Drawing OSSP-1. Final
details of the proposed crossing are to be provided at the detailed design stage of the development
application process.

3.4.1 DEVIATION FROM MSS

As noted in Section 1.1, and as referenced in Section 3.3, there is an increase in the total wastewater
flow from the 927 March Road project site area and some re-allocation of wastewater flow to the intended
service connection locations.

The allowance for an increase in wastewater flow is coordinated with the City of Ottawa.

The re-allocation of flow to the service connection locations is based on the intended development
strategy for the 927 March Road project site area. More wastewater flow is being sent to the north service
connection to align the sanitary sewer direction with the storm sewer direction and because of the
unknown nature of potential development timing for 1145 Old Carp Road.

For the future school site along the south boundary of the 927 March Road project site, it is assumed that
the MSS originally intended to have the school site connect to the sanitary sewer connection to Old Carp
Road. The school site is accommodated by the sanitary sewer within the 927 March Road project site
area but could also still be connected to the future sanitary sewer in Old Carp Road. A final decision on
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the service connection location can be made once the development application process for the 1145 Old
Carp Road property proceeds.

Given the change in the pond location, the property at 941 March Road (Area ID ‘EXT-1°) is intended to
have a direct connection to the sanitary sewer in March Road.

The sanitary sewer design conditions consider the commercial development and roadway (Area ID
‘C21D’, ‘C21FE’, and ‘R21F’) that fall within the 905 March Road property to connect to the sanitary sewer
within the internal roadway associated with the 927 March Road project site area rather than directly to
March Road.
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40 Stormwater Management and Servicing

4.1 Background

The existing storm drainage system along the boundaries of the site consists of a ditch and culvert
drainage system along March Road (east boundary) and the drainage path identified in the MSS and
EMP as Tributary 4. Through the site is the drainage path identified in the MSS and EMP as Tributary 3.

The MSS and EMP provide the general stormwater management servicing strategy and associated
design criteria applicable to the site. The following summarizes the primary SWM and servicing strategy
components applicable to the site.

» Tributary 3 is to be maintained through the site with a 40m offset providing the necessary
floodplain and meander belt buffer.

» Tributary 4 is to be intercepted by the storm sewer system proposed as part of the overall
development plan. The outlet for the storm sewer intercepting Tributary 4 is to be at Tributary 3.

A new SWM facility, referenced as Pond 2, is to provide water quantity and quality control for a
portion of the site. The area(s) of the site that cannot drain to the new SWM facility are required to
provide on-site quantity and quality control.

«  All runoff from the site is to be discharged to Tributary 3 upstream of the March Road culvert
crossing. The existing March Road culvert crossing has the capacity required to convey the 100-
year flow condition evaluated in the MSS/EMP.

Key excerpts from the MSS and EMP describing the proposed SWM servicing strategy are provided in
Appendix E.1 for reference.

4.2 Design Criteria

Preliminary SWM and storm sewer servicing is assessed using the conditions and criteria presented in
the MSS and EMP, the City of Ottawa Sewer Design Guidelines (2012) as amended. Additional design
criteria (i.e., items specific to the detailed design stage) may be considered through the applicable
subsequent stages of the development application process.

From the MSS and EMP, the following design criteria are considered.
Water Quality Control
* Anenhanced level of water quality control - 80% Total Suspended Solids (TSS) removal.

» On-site water quality control can be provided using manufactured treatment units or using LID
measures.
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Water Quantity Control

West of March Road, quantity control storage is to be designed to ensure no increase in peak
flow in the receiving watercourses (Tributaries 2 &3) downstream of the KNUEA.

Ensure no adverse impacts on erosion in the watercourses resulting from future development
within the KNUEA.

SWM facilities should be designed to provide baseflow enhancement in the receiving
watercourses.

The normal water level (permanent pool) in wet ponds should be above the 2-year water level in
the receiving watercourse.

On-site quantity control storage could be provided by using a combination of surface and
underground storage.

Water Balance

No specific targets for infiltration or baseflow are identified. The suitability of low Impact
development (LID) measures shall be considered relative to the presence of clay soils and
shallow bedrock.

Erosion Control

No specific targets for infiltration or baseflow are identified. The suitability of low Impact
development (LID) measures shall be considered relative to the presence of clay soils and
shallow bedrock.

Watercourse Crossings (Culverts)

Watercourse crossings are to be sized to convey the 100-year peak flow without overtopping the
roadways.

Watercourse crossings should be designed in accordance with geomorphology principles.

Watercourse crossings should be designed to ensure they meet any additional requirements for
terrestrial and aquatic habitat.

From the City of Ottawa Sewer Design Guidelines, the following design criteria are considered.

General

Use of the dual drainage principle.

Consider the impact of 100-year event outlined in the City of Ottawa Sewer Design Guidelines on
the major and minor drainage systems. The impact of the 100-year + 20% climate change event
is also to be considered in relation to the major and minor drainage systems.
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Storm Sewer & Inlet Controls

» Surcharge in the storm sewer system shall not occur for the 2-year design storm on local roads
and the 5-year design storm for collector roads.

«  Within private development blocks, peak flows generated from events greater than the 5-year and

including the 100-year storm must be detained on-site.
Surface Storage & Overland Flow
*  Building openings to be a minimum of 0.30 m above the 100-year water level.

* Maximum depth of flow under either static or dynamic conditions shall be less than 0.35 for the
100-year design storm. Within the private development blocks, runoff greater than the 100-year
design would spill to the city right-of-way.

» Provide adequate emergency overflow conveyance off-site with a minimum vertical clearance of

0.15 m between the spill elevation and the ground elevation at the building envelope in the
proximity of the flow route or ponding area.

4.2.1 ANALYTICAL METHODOLOGY

To support the SWM design, a PCSWMM computer model is developed to assess the storage
requirements required and confirm general agreement with the allowable discharge conditions for the
proposed development plan.

It is noted that the analysis completed by the EMP uses the SWMHYMO computer model and that the
use of different computer models for SWM analysis can lead to variability in the outputs for comparable
inputs. However, the key finding from the EMP that is applicable to the review of the 927 March Road
project site area is the allowable discharge rate(s) to Tributary 3.

It is trusted that the allowable discharge criteria developed through the EMP suitably satisfy the design
criteria associated with ensuring no increase in peak flow, ensuring no adverse impacts on erosion, and
providing baseflow enhancement within the associated watercourses.

No further analysis of the pre-development conditions or the post-development Tributary 3 channel
conditions examined by the EMP is considered required.

Additional review of the existing external drainage area to Tributary 4 is considered. The nature of the
Tributary 4 drainage area review is described in Section 4.3 and Section 4.4.

For the post-development condition, the input parameters applied in PCSWMM are consistent with the
City of Ottawa guidelines. Information on the methodology and project specific data for the PCSWMM
analysis is provided in Appendix E.2 and Appendix E.3.

Project Number: 160401347

18



927 March Road
Kanata North - Brigil
Stormwater Management and Servicing

42.1.1 Design Storms

It is noted that the design storm types, durations, and depths considered by the EMP are not consistent
with the City of Ottawa design guidelines for new development. To support the transition through to the
detailed design portion of the development application process, the design storms applied in this
functional servicing study are set to be consistent with the City of Ottawa design guidelines.

Because the allowable discharge rates from the EMP are the key metrics for comparison, the change in
the design storm applied is not considered significant.

Consistent with the City of Ottawa design guidelines, and for relative comparison to the allowable
discharge rate(s) established by the EMP, the following design storm events are applied to assess the
associated design condition as part of the analytical approach for the SWM review.

Allowable Discharge 24-Hour SCS Type Il Design Storm
e 25 mm depth
e 48.0 mm depth (2-Year)
e 62.4 mm depth (5-Year)
e 105.74 mm and 103.2 mm depth (100-Year)
60-minute time step applied

SWM Facility Storage Volume 12-Hour SCS Type Il Design Storm
e 96.0 mm depth (100-Year)
30-minute time step applied
24-Hour SCS Type Il Design Storm
103.2 mm depth (100-Year) + 20%
60-minute time step applied
3-Hour Chicago Storm
* 100-Year +20%
10-minute time step applied
Historical Storm Event
e July1,1979
e August4, 1988
e August 8, 1996

SWM Facility Water Quality Volume 4-Hour Chicago Storm
e 25 mm depth
10-minute time step applied

On-site SWM Control Volume 3-Hour Chicago Storm
 100-Year

10-minute time step applied

A list of the resultant design storm values input to the PCSWMM analysis is provided in Appendix E.3.

Project Number: 160401347



927 March Road
Kanata North - Brigil
Stormwater Management and Servicing

While all design storms are evaluated, not all results are presented. Only the results from design storms
that influence the decision making associated with the proposed development plan are reported.

42.1.2 Drainage Areas

At this functional assessment stage, drainage areas are considered relative to anticipated land-use and
the assigned runoff coefficient. Only the gross runoff condition from the evaluated drainage areas is
considered in relation to assessing the Pond 2 storage requirements and resultant discharge to
Tributary 3. Further refinement of drainage areas is to be considered with additional design detail
developed through subsequent stages of the development application process.

For the areas being developed, runoff from the drainage areas is assessed using the Horton infiltration
parameters based on the City of Ottawa design guidelines.

For the external drainage areas, the Nash Unit Hydrograph (NUH) method with the SCS CN loss method
is applied. The use of these methods allows for a closer comparison to the conditions modeled in the
EMP.

Additional information on the drainage areas applied and analysis completed is provided in Section 4.3
and 4 .4.

4213 Major and Minor Systems

Sufficient design detail for the major system and potential intel capture conditions to the minor system are
not available at this stage of the development application process. As a result, a meaningful hydraulic
grade line (HGL) review of the minor system cannot be completed. HGL conditions can be reviewed when
suitable detail is developed through subsequent stages of the development application process.

Conceptual drainage system components are included in the PCSWMM analysis as needed to support
the assessment of the storage requirements and resultant discharge to Tributary 3. The water level in
Tributary 3 is also considered as part of the Pond 2 analysis. The Tributary 3 water levels are taken from
the EMP.

4214 Water Quality Control

For review of the water quality control performance of the proposed Pond 2 SWM facility, two conditions
are considered.

» For the permanent pool volume, the recommended storage volume per contributing hectare of
drainage area is applied from Table 3.2 of the MECP Stormwater Management Planning and
Design Manual.

* For a 25mm design storm event, a drawdown time of two to three days is targeted.
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Considerations for water quality control requirements associated with the areas contributing directly to
Tributary 3 are to be made with the detailed design stage of the development application process. OGS
units are anticipated to be the primary water quality enhancement mechanism.

4.2.2 ALLOWABLE DISCHARGE

As noted in Section 7.2.1 of the EMP, “Under pre-development conditions, the 24-hour SCS distribution
generated the highest peak flows in the receiving watercourses and was consequently (ed) used as the
benchmark for the analysis of the proposed SWM strategy for the KNUEA.” The following allowable
discharge conditions, specific to the 927 March Road project site area, are extracted from the 24-hour
SCS analysis results within the EMP. Key excerpts from the SWMHYMO data taken from the EMP that is
associated with the allowable discharge conditions are provided in Appendix E.1 for reference.

Table 4.1: Allowable Discharge Summary

Design Storm (24-Hour SCS Type ll)
Location 25 mm 2-Year 5-Year 100-Year
SWM Facility (Pond 2) 21Ll/s 16 L/s 30 L/s 83 L/s
On-Site Storage 124 L/s 314 L/s 450 L/s 800 L/s
Tributary 3 130 L/s 370 L/s 566 L/s 1,449 L/s

It is noted that Section 9.3 of the EMP describes an allowable discharge rate for ‘Pond 2’ of 84 L/s (0.084
m?3/s). Additionally, it is noted that Section 9.6 of the EMP describes an allowable discharge rate for the
‘On-Site Storage’ area of 816 L/s. However, the data from the SWMHYMO results of the EMP (provided
in Appendix E.1) as listed in Table 4.1 are taken as the allowable discharge conditions.

It is also noted that the post-development SWMHYMO results of the EMP indicate higher peak discharge
values for the key reference locations noted above for the 4-Hour Chicago and 12-Hour SCS design
storms. However, as noted above, the 24-Hour SCS design storm was selected in the EMP as the
benchmark design storm.

The nature of the allowable discharge calculations within the EMP consider a free flow outlet with no
potential tail water impacts applied.

The discharge conditions associated with ‘Tributary 3’ in Table 4.1 represent the total flow considered in
the tributary west of March Road. The hydraulic analysis of the tributary completed in the EMP considers
the total 100-Year flow rate contributing at the upstream end of Tributary 3 within the 927 March Road
project site area (River Station 3692.41 in the HEC-RAS analysis, Appendix E.1).

As noted previously, it is trusted that the allowable discharge criteria developed through the EMP suitably
satisfy the design criteria associated with ensuring no increase in peak flow, ensuring no adverse impacts
on erosion, and providing baseflow enhancement within the associated watercourses.
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4.3

Existing Conditions

This section describes the nature of anticipated upstream external contributing drainage areas to the
927 March Road project site area, and the nature of the applicable floodplain conditions.

4.3.1

EXTERNAL DRAINAGE AREA

The EMP and MSS consider potential contributions from existing properties outside of the KNUEA.
Review of the existing upstream conditions is considered in additional detail to assess the potential
contributions from the adjacent properties.

4.3.1.1

Existing Pre-Development External Drainage Area

From the EMP, there are five existing external drainage areas west of the 927 March Road project site
boundary considered. Two areas to the west are associated with existing rural development that is
intended to stay in a rural condition for the foreseeable future. The area long the north boundary is part of
KNUEA development area and is intended to be managed as part of the overall development servicing
strategy. Key figures and excerpts from the EMP data associated with the existing conditions are
provided in Appendix E.1 for reference.

Area ID ‘301’ - This is an 86.43 ha area identified as part of the contributing drainage area to
Tributary 3. From the 24-hour SCS design storm a 100-year peak flow of 383 L/s is established in
the EMP.

Area ID ‘302’ - This is an 80.69 ha area identified as part of the contributing drainage area to
Tributary 3. From the 24-hour SCS design storm a 100-year peak flow of 287 L/s is established in
the EMP.

Area ID ‘303’ - This is a 65.19 ha area identified as part of the contributing drainage area to
Tributary 3. From the 24-hour SCS design storm a 100-year peak flow of 346 L/s is established in
the EMP.

The runoff from Area ID ‘301, ‘302’, and ‘303’ is considered to continue to drain to Tributary 3 upstream
of the 927 March Road project site area.

Area ID ‘304’ - This is an 18.78 ha area identified as part of the contributing drainage area to
Tributary 3. The area is largely within the 927 March Road project site boundary but does include
a portion of area outside the northwest corner of the property boundary.

o This area is intended to be entirely incorporated into the development servicing strategy
for the KNUEA.

Area ID ‘401’ — This is a 16.75 ha area (modeled as 16.78 ha) identified as part of the contributing
drainage area to Tributary 4 from the existing rural Marchbrook Circle subdivision. From the
24-hour SCS design storm a post-development 100-year peak flow of 386 L/s is established in
the EMP.
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o The EMP proposes that the 100-year post-development peak flow of 386 L/s, from the
existing rural Marchbrook Circle subdivision, be routed to Tributary 3. The flow is to be
included within the storm sewer system servicing the portion of the proposed 927 March
Road project site area also being routed directly to Tributary 3.

In the MSS, the pre-development drainage condition associated with Area ID ‘301’, ‘302, ‘303’ and ‘401’
is effectively unchanged.

For the review completed in this FSR, the existing conditions considered for Area ID ‘303’ and ‘401’ are
described as follows and as illustrated on Figure 2 Existing External Drainage Area.

Area ID ‘303’ - This area is reduced in size to 55.03 ha. The reduction is created by the
refinement of the boundary with Area ID ‘401’ based on a review of the topographic data available
from the City of Ottawa. This area continues to drain to Tributary 3 upstream of the 927 March
Road project site area.

Area ID ‘304’ - Further review of the topographic data identified a discrepancy in the existing
drainage area. There is a larger portion contributing along the north boundary of the 927 March
Road project site area. The drainage area along the north boundary now being considered is also
shown on Figure 2.

o The resultant change to Area ID 203’ is not considered significant relative to the overall
findings and recommendations of the EMP and MSS. No further review of the potential
impact on Area ID ‘203’ resulting from the change to Area ID ‘304’ is considered.

Area ID ‘401’ — This area is increased in size to 22.98 ha. The increase is created by the
refinement of the boundary with Area ID ‘303’ based on a review of the topographic data available
from the City of Ottawa. This area continues to drain to Tributary 4 upstream of the 927 March
Road project site area.

New Area ID ‘F115D’ — This area created from a portion of Area ID ‘303’ and Area ID ‘401°. It
represents a 2.51 ha area that contributes directly to the rear yard boundary along the western
edge of the 927 March Road project site area. This area is described in the MSS and is intended
to be intercepted by the new development storm sewer system and managed through the Pond 2
SWM facility.

In addition to the modifications to the existing external drainage areas described above, one additional
change to the conditions existing external areas relative to the EMP and MSS is noted.

New Area ID ‘F307A’ — This is a drainage area contributing to Tributary 4 identified as part of the
topographic data review completed for the 927 March Road project site area. The full area is
shown on Figure 2. This area is not defined in the EMP or the MSS. However, there is an
existing culvert under Old Carp Road, east of Marchbrook Circle, that brings drainage from south
of Old Carp Road to Tributary 4.
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March Road defines the east boundary of the 927 March Road project site area. There is no directly
contributing existing external drawing area from March Road considered.

43.1.2 Interim Post-Development External Drainage Area

Because of the change in Area ID ‘304, an interim external drainage area condition for the 927 March
Road project site area is applied. The interim condition is also illustrated and noted on Figure 2 as Area
ID ‘EXT-2".

As per the EMP and MSS, the Copperwood Estate project by CU Developments Inc. in the northwest
quadrant of the KNUEA intercepts a portion of Area ID ‘304’. The remainder of the external drainage area
associated with the updated Area ID ‘304’ is associated with the parcel of land with the address 1015
March Road. This parcel is not part of the KNUEA participating owner group so development of this land
in the foreseeable future is not anticipated. The related portion of external drainage area is applied as a
contributing area to the 927 March Road project site area.

43.1.3 Ultimate Post-Development External Drainage Area

In the ultimate development condition, additional refinements to the external drainage areas occur. The
ultimate external drainage area conditions are illustrated on Drawing OSD-1.

For Area ID ‘303’ and ‘401’, refinements are made relative to the proposed development plan. The interim
portion of Area ID ‘304’ no longer contributes to the 927 March Road project site area and is incorporated
into the servicing strategy for the northwest quadrant of the KNUEA. Area ID ‘311’ and ‘312’ are the
remaining parts of pre-development Area ID ‘304’ that contribute directly to Tributary 3 from within the
927 March Road project site area in the ultimate post-development condition.

The Copperwood Estate project now also contributes an additional ultimate condition area towards the
927 March Road project site. This additional ultimate condition area is also illustrated and noted on
Figure 2 as Area ID ‘EXT-3’. The 1.0 ha area is the rear yards for the lots along the southern leg of
Rotterdam Circle and the adjacent open space behind the rear yards. Area ID ‘EXT-3’ contributes runoff
to Tributary 3 through Area ID ‘303’.

An additional portion of the Copperwood Estate development is also considered based on the Phase 1
design information shared by the project. This additional area is included as part of Area ID ‘L110A’ as
shown on Drawing OSD-1

Information as to how the external drainage areas are integrated into the proposed development servicing
is presented in Section 4.4 and 4.5. Refinement to the existing external conditions considered may be
made through subsequent stages of the development application process.

4.3.2 FLOODPLAIN

The floodplain, meander belt, and regulation limit lines as per the shapefile data provided by the MVCA
(via 2019-02-14 email from John Price, P.Eng., Director Water Resources Engineering) is added to
Drawing OSD-1 and Drawing OGP-1.
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Water level elevations for the storm sewer outlets to Tributary 3 are taken from the EMP. The elevations
at the related River Stations are summarized in the following table.

Table 4.2: Tributary 3 Water Level Elevations

Outlet Tributary 3 Design Storm (24-Hour SCS Type Il)
Location River Station 2-Year 5-Year 100-Year
Pond 2, Overland Escape 3625.37 81.27 m 81.32m 81.47 m
Headwall (HWL) 146 and 200 3250.94 77.85m 77.95m 78.30m

The selected river station is approximate to the station relative to the outlet location.

4.4

Stormwater Management Design

The SWM design effort completed with this FSR evaluates multiple conditions associated with the
proposed 927 March Road project site area.

1.

To support the transition from the SWM modeling completed with the EMP to the SWM modeling
associated with this FSR and the eventual detailed design, a partial re-creation of applicable
external drainage area conditions from the EMP is completed. The results associated with the
changes to the external areas identified relative to the EMP are also assessed.

Further to the external drainage area review, additional considerations in relation to the
management of Tributary 4 drainage is assessed.

To support the relocation of the Pond 2 SWM facility, the resultant SWM requirements for the 941
March Road property are assessed.

To support the establishment of the development block for the Pond 2 SWM facility, the design
pond volume and associated area is assessed relative to achieving the water quantity and water
quality control objectives.

To support the proposed road crossing of Tributary 3, a functional review of the culvert needed is
completed.

To support portion of the 927 March Road project site area contributing directly to Tributary 3, the
on-site requirements are assessed relative to achieving the water quantity and water quality
control objectives.

A final summary of the total contributing discharge to Tributary 3 is completed and compared to
the total allowable discharge to Tributary 3 as presented in the EMP.

Information specific to the SWM design reviews for each of these conditions is provided as follows.
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4.4.1 EXTERNAL DRAINAGE AREA

The contribution from the existing external drainage areas is evaluated as an attempt to duplicate the
results from the EMP and then make the appropriate adjustments to reflect additional review completed

with this FSR.

To simplify the results comparison, only the 100-Year 24-Hour SCS Design storm is applied for the
comparison. The following list and table summarize the key comparisons made to the external post-
development drainage areas from the EMP to this FSR.

*  The NUH method used in the SWMHYMO analysis from the EMP is not typical within PCSWMM
but is available as an alternative runoff method (ARM). The ‘Subcatchments’ using the NUH
method within PCSWMM are identified separately as ‘ARM Subcatchments’.

o The inputs for the NUH method and the SCS CN loss method between SWMHYMO and
PCSWMM are different, so adjustments are made as needed to create an effective

comparison.

» The full design storm data used in the EMP is not available. The precipitation depth for the 100-
Year 24-Hour SCS Design storm in the EMP is 105.74 mm. A design storm using this depth and
the SCS design storm derivation parameters from the City of Ottawa design guidelines is

developed.

Table 4.3: External Drainage Area Analysis Comparison, 100-Year 24-Hour SCS

Input Output
Reference Area (ha) CN 1A (mm) N TP/ Tc | Peak Flow (L/s)

/Area 301
SWMHYMO - EMP 86.43 63 12.3 1.1 1.24 hrs 383
PCSWMM — EMP Duplication 86.43 30 27.2 2 111.04 min 383
PCSWMM — FSR Update 86.43 30 27.2 2 111.04 min 358
/Area 302
SWMHYMO - EMP 80.69 64 10.9 1.1 1.80 hrs 287
PCSWMM — EMP Duplication 80.69 30 26.5 161.19 min 287
PCSWMM — FSR Update 80.69 30 26.5 2 161.19 min 269
/Area 303

SWMHYMO - EMP 65.19 69 8.9 1.1 1.31 hrs 346

PCSWMM — EMP Duplication 65.19 30 20 2 117.31 min 346

PCSWMM - FSR Update 55.03 30 20 117.31 min 275
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Input Output
Reference Area (ha) CN 1A (mm) N TP/ Tc | Peak Flow (L/s)
Area 304
SWMHYMO - EMP 18.78 77 7.0 1.1 1.04 hrs 151
PCSWMM — EMP Duplication 18.78 35 10.2 2 122.69 min 151
PCSWMM - FSR Update EMP Duplication Parameters applied to interim Area ‘F103D’
Area 311
SWMHYMO - EMP 1.15 65 9.3 1.1 0.52 hrs 11
PCSWMM — EMP Duplication 1.15 30 18 2 46.56 min 11
PCSWMM - FSR Update 0.55 30 18 2 11.4 min 8
Area 312
SWMHYMO - EMP 1.304 76 7.5 1.1 0.65 hrs 15
PCSWMM — EMP Duplication 1.30 38 18 2 58.21 min 15
PCSWMM - FSR Update 1.95 38 18 2 50.3 min 23
/Area 401 (F308B in FSR)
SWMHYMO - EMP 16.78 68 7.0 3 1.66 hrs 386
PCSWMM — EMP Duplication 16.78 68 7.0 3 148.66 min 386
PCSWMM - FSR Update 22.98 68 7.0 3 148.66 min 507
Notes:
CN = Curve Number.
IA = Initial Abstraction.
N = Number of Reservoirs, minimum value in PCSWMM is 2.
TP = Time to Peak, value input in hours. Time of Concentration (Tc) input is minutes is used in PCSWMM.
Conversion from Time to Peak to Time of Concentration is based on the equation TP = 0.67 * Tc.
Flow Length (m), Slope (%), and Impervious (%) values available in PCSWMM are not used for the EMP Duplication
because the IA and TP/Tc values from the EMP SWMHYMO analysis are applied as ‘User entered value’ inputs.

The main difference between the SWMHYMO and PCSWMM analysis using the NUH method is that the
PCSWMM application only allows a minimum value of two for the Number of Reservoirs, N parameter. To
compensate for this difference, the CN and IA input parameter values are adjusted in the PCSWMM
analysis to create a comparable result to the SWMHYMO analysis.

With the external drainage areas included as part of the FSR analysis, the area sizes are modified to
reflect the additional review effort with the rest of the input parameters kept consistent with those used for
the EMP duplication.

For area ‘311’ and ‘312’, an updated Time of Concentration value is used because the length of the
subcatchment is changed with the introduction of the road crossing Tributary 3. Consistent with the EMP,
no consideration to the existing in-line “pond” features is given in the analysis of flow conditions within
Tributary 3. Additionally, the corridor enhancement conditions within Tributary 3 (as per the design
developed and presented by Matrix Solutions Inc.) do not directly consider or impact the flow rate
conditions from either the EMP or this FSR.
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For the new external drainage areas ‘EXT-2’ and ‘F115D’, flow length and slope parameters are input
(based on the existing topographic condition review) in PCSWMM to allow the time of concentration to be
calculated by the model.

It is noted that there appears to be a discrepancy in the EMP for the pre-development and post-
development condition reported for area ‘401’ (now ‘F308B’). The SWMHYMO results for the
predevelopment conditions shows a peak flow rate of 75 L/s. The post-development peak flow rate is the
386 L/s value noted in the previous table. The difference appears to be attributed to different NUH
method input parameters applied.

The review of the external drainage areas shows that results can be established from the PCSWMM
analysis used with this FSR that are consistent with the SWMHYO analysis completed with the EMP.
PCSWMM input and output data is provided in Appendix E.3.

4411 Area ID ‘EXT-3'’

As a new ultimate condition contributing area, Area ID ‘EXT-3’ is not reviewed in the same manner as the
other external drainage areas. The area is included in the analysis as a typical PCSWMM subcatchment.

The resultant runoff is included in the review of the total contributing flow to the Tributary 3 culvert and the
overall total contributing discharge condition within Tributary 3.

4.4.2 TRIBUTARY 4

To support the KNUEA development strategy, the EMP and MSS carried a recommendation to route the
pre-development flow contributing to Tributary 4, to where Tributary 3 crosses March Road. The storm
sewer system through the 927 March Road project site area is intended to accommodate transferring the
contributing flow from Tributary 4 to Tributary 3.

With the additional review of the external drainage areas in this FSR, it is recommended that the external
drainage area associated with Tributary 4 be routed through a storm sewer along the future Old Carp
Road re-alignment rather than through the 927 March Road project site area. Additionally, the upstream
end of the existing Tributary 4 conveyance path lies entirely within the currently proposed park space of
the 927 March Road project site area. It is recommended that the Tributary 4 conveyance path be
retained within the ultimate park space. Information on the proposed storm sewer conveyance is provided
in Section 4.5.4.

This new recommendation for the management of Tributary 4 drainage allows for the associated drainage
area to be accommodated with the future development of the 1145 OIld Carp Road property. It also allows
for the development of the 927 March Road project site area to develop without the need to access
private land to re-route existing drainage conditions.

4421 Contributing Drainage Area

As noted in Section 4.3.1, updates to the contributing drainage area associated with Tributary 4 since the
completion of the EMP are considered in this FSR. In relation to Tributary 4, the updated areas are to
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Area ID ‘401’ and the new Area ID ‘F307A’. Additionally, to retain the portion of Tributary 4 within the
ultimate park space of the 927 March Road project site area, a related contributing drainage area is
established and labeled ‘F308A’. The contributing drainage areas considered for Tributary 4 are shown
on Figure 2 and Drawing OSD-1.

To support the PCSWMM analysis within this FSR, the parameters referenced in Section 4.3.1 for Area
ID ‘F308B’ (formerly ‘401’) are applied. For Area ID 'F307A’ and ‘F308A’, the parameters associated with
a typical urbanized drainage area are applied. The urbanized drainage parameters for Area ID ‘F307A’
are selected based on the review of the topographic data. Although still associated with a rural
development area, the imperviousness condition at approximately 25% is considered closer to that of an
urban condition relative to the other external drainage areas.

From the PCSWMM analysis within this FSR, the following table summarizes the peak flows for the
reference design storms from the Tributary 4 contributing drainage areas at the upstream end of the 927
March Road project site area.

Table 4.4: Discharge to Tributary 4

Drainage Area 24-Hour SCS 24-Hour
Area Size 25.0 mm 48.0 mm 62.4 mm 103.2 mm Chicago
(2-Year) (5-Year) (100-Year) (100-Year)

‘F308A 0.19 ha 0.0L/s 8.0L/s 19.0 L/s 39.3 L/s 76.0 L/s

‘F308B’ 22.98 ha 23.7 LIs 117.0 L/s 200.9 L/s 507.2 L/s 417.2 L/s
‘F307A’ 4.20 ha 31.2L/s 59.9 L/s 125.7 L/s 386.7 L/s 1097.1 L/s

Because of the different nature of the catchment areas, the flows for each contributing area are not
totalled in the table above. The time when each peak flow occurs varies so a simple summation of each
peak flow value is not meaningful. The discharge to Tributary 4 from each of these areas is the same
under existing and proposed development conditions. The net flow contribution to Tributary 4 is reduced
from the existing to the proposed condition based on a portion of the pre-development Area ID ‘402’
becoming part of the controlled flow area directed to Tributary 3.

As part of the development application process for 1154 Old Carp Road, the nature of the flow from area
‘F307A’ in relation to the EMP and MSS, and the pre-development flow contribution from area ‘F308B’
can be reviewed further.

4.42.2 Other Considerations

Until the 1145 Old Carp Road property develops the Tributary 4 conveyance path is recommended to be
maintained through the 927 March Road property as an interim condition. A holding can be placed on the
existing Tributary 4 conveyance path within the 927 March road property as needed.

It is noted that there appears to be a discrepancy in the MSS with the proposed SWM strategy for the
future re-alignment of Old Carp Road. In Appendix B of the MSS, the minor system drainage boundary
shown on Drawing 112117-STM1 does not coincide with the major system drainage boundary shown on
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Drawing 112117-STM2. Additionally, neither drainage boundary appears to fully consider an anticipated
ultimate re-alignment of Old Carp Road down to Halton Terrace. It is recommended that this apparent
discrepancy be reviewed during any future development application process for the 1145 Old Carp Road
property.

443 941 MARCH ROAD (AREA ‘EXT-1")

As presented in Section 1.1, the landowner at 941 March Road is not currently interested in developing
the land and is considered a non-participating owner within the EMP and MSS.

The elevations within 941 March Road are not anticipated to support a post-development design
condition that can drain the entire property back to the new Pond 2 SWM Facility location. Therefore, to
allow 941 March Road to develop an independent SWM servicing strategy that is generally consistent
with the MSS and EMP, an allowable discharge rate is allocated as a proportionate share of the total
allowable discharge from the Pond 2 SWM facility.

From the EMP, the total allowable discharge rate attributed to Pond 2 is 83 L/s. The total contributing
area to Pond 2 as illustrated on Drawing OSD-1 is 17.18 ha. The area associated with 941 March Road
is 1.77 ha.

The equivalent allowable unit discharge rate for Pond 2 and Area ‘EXT-1’ is then:
83 L/s/17.18 + 1.77 ha = 4.38 L/sha.

For 941 March Road (Area ‘EXT-1’) the total allowable discharge rate is then:
1.77 ha * 4.38 L/s/ha = 7.8 L/s.

Considering an overall runoff coefficient of 0.8 (86% impervious), and the 7.8 L/s allowable discharge
rate, conceptual water quantity control storage volumes for 941 March Road are offered for the reference
design storm conditions in the following table.

Table 4.5: 941 March Road Water Quantity Control Volumes

100-Year Design Storm Storage Volume
Drainage Area Area (ha) 12-Hour SCS 24-Hour SCS 3-Hour Chicago
96.0 mm (100-Year) 103.2 mm + 20% +20%
EXT-1 1.77 1,205 m3 1,357 m® 1,319 m3

The enhanced level of water quality control - 80% Total Suspended Solids (TSS) removal, remains an
applicable design criterion for 941 March Road (Area ‘EXT-1’).

The SWM design conditions can be reviewed and updated as needed with any future development
application associated with the 941 March Road property.
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444 POND 2 SWM FACILITY

The Pond 2 SWM facility is intended to provide water quantity and water quality control for the associated
contributing area. Based on the current development concept plan, drainage area boundaries are defined
as illustrated on Drawing OSD-1. The “100’ series and ‘Pond’ catchment areas drain to the Pond 2 SWM
facility prior to discharge into Tributary 3 at the corresponding allowable discharge rate. The additional
interim drainage area applied is illustrated on Figure 2.

Preliminary runoff coefficient values for storm sewer design calculations and imperviousness allocations
are assigned to each applicable drainage area based on the anticipated finished surface condition (e.g.,
asphalt, concrete, gravel, grass, etc.) typically associated with the associated land use. Land use within
the overall Pond 2 drainage area includes the pond area itself, large open park space, low-density
residential, medium-density residential, high-density residential, and related collector and local roads.

A summary of drainage areas and key analysis parameters is provided in Table 4.6. A complete summary
of the inputs applied to PCSWMM is provided in Appendix E.3.

Table 4.6: Summary of Pond 2 Contributing Drainage Areas

Drainage Area Area (ha) Runoff Coefficient, C

Pond 1.60 0.50
C103A 0.31 0.65
C103B 1.26 0.80
L103C 4.26 0.40
C107A 0.30 0.65
C109A 0.63 0.65
L110A 0.77 0.65
F112A 0.46 0.40
C113A 0.31 0.65
C114A 0.65 0.65
C114B 0.98 0.70
C115A 0.63 0.65
C115B 0.94 0.70
L115C 0.59 0.40
F115D 2.51 CN 68
L116A 0.78 0.65
C117A 0.23 0.65
C117B 0.55 0.65
Total 17.76

Drainage area ‘C109A’ and ‘L110A’ are established in connection with a review of information provided by
the Copperwood Estate development project to the north. Both these areas include part of the
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development area with the Copperwood Estate boundary. A copy of the information used to develop the
‘C109A’ and ‘L110A’ drainage areas is included in Appendix E.1 for reference.

In addition to the areas listed above, the interim external drainage area ‘EXT-2’ at 1.05 ha, as shown on
Figure 2, is applied to the analysis of Pond 2. For the external drainage areas ‘EXT-2" and ‘F115D’, the
NUH runoff method is applied as described in Section 4.4.1. The related input parameters for area ‘EXT-
2’ area as described in Section 4.4.1. The input parameters for area ‘F115D’ are based on the values
used for area ‘401 / F308B’ as described in Section 4.4.1.

4.4.4.1 Uncontrolled Areas

There are four areas associated with the general area contributing to Pond 2 that do not drain to the pond
and create uncontrolled runoff. The uncontrolled drainage areas are illustrated on Drawing OSD-1.

» Area ‘UNC-2 is a 0.15 ha rear yard area west of the road crossing Tributary 3, on the south side
of Tributary 3. This area is considered further as part of the review of the culvert for the proposed
road crossing Tributary 3 and the total allowable flow in Tributary 3.

* Area ‘UNC-3 is a 0.14 ha pathway allowance area west of the road crossing Tributary 3, on the
north side of Tributary 3. This area is considered further as part of the review of the culvert for the
proposed road crossing Tributary 3 and the total allowable flow in Tributary 3.

* Area ‘UNC-4’is a 0.08 ha portion of the Zone B development block on the south side of
Tributary 3. This area is considered further as part of the review of the total allowable flow in
Tributary 3.

* Area ‘C147A’ is a 0.07 ha pathway allowance area east of Pond 2 in between the 927 March
Road project site area and the non-participating 941 March Road property. This area is intended
to be intercepted by the pond outlet sewer near the interface with March Road. A flow capture is
factored into the storm sewer design and the major overflow is intended to go to Tributary 3 via
the ditch on the west side of March Road.

The relationship to the peak flow from each uncontrolled area relative to the total allowable discharge
associated with Tributary 3 and the 927 March Road Project site area is described in Section 4.4.7.

4442 Allowable Discharge and Water Quantity Control

From the EMP, the total allowable 100-Year 24-Hour (SCS) discharge rate attributed to the Pond 2 SWM
facility is 83 L/s. With the allocation of 7.8 L/s to the 941 March Road property (as described in Section
4.4.2), the available allowable discharge rate for the Pond 2 SWM facility is 75.2 L/s.

To assess the water quantity control storage volume required, a functional design for the Pond 2 SWM
facility is prepared. The functional design condition is illustrated on Drawing POND-1. The associated
data for the surface areas, storage volumes, and discharge rates and the various water levels are
provided in the following table. The storage volume is calculated from the area of the pond elevation
contours as developed with AutoCAD Civil 3D using an average end area calculation method.
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Table 4.7: Pond 2 Functional Design Data

Water Level Depth Area Increment Total Active Discharge
(m) (m) (m?) Volume (m3) (Volume (m3)| Volume (m3) (L/s)
78.5 (Bottom) 0.0 1,878 0 0 -
79.2 0.7 2,970 1,697 1,697 --
79.5 (Normal Water Level) 1.0 4,683 1,148 2,845 0 0
80.1 1.6 6,595 3,383 6,228 3,383 47.6
80.9 24 8,057 5,861 12,089 9,244 72.7
81.0 (High Water Level) 25 8,169 811 12,900 10,056 75.2
81.3 (Freeboard) 2.8 8,509 2,502 15,402 12,557 82.4

The discharge rate is based on a standard circular orifice — 0.169m Diameter, 0.62 coefficient, set with
the invert at the Normal Water Level (NWL) elevation of 79.5 metres.

Considering the overall contributing area (including the interim external area ‘EXT-2’) and the 75.2 L/s
allowable discharge rate, the Pond 2 SWM facility functional water quantity control storage volumes,
related water levels, and discharge rates are determined with the PCSWMM analysis. The results for the
reference design storm conditions are offered in the following tables.

Table 4.8: Pond 2 Water Quantity Control Volumes (100-Year)

Reference 12-Hour SCS 24-Hour SCS 3-Hour Chicago
96.0 mm (100-Year) 103.2 mm + 20% +20%
100-Year Volume 8,378 m? 9,860 m? 9,115 m?
100-Year Water Level 80.79 m 80.98 m 80.88 m
100-Year Discharge 63.7 L/s 68.7 L/s 66.2 L/s

The water quantity control volumes are all accommodated at or below the 81.0 metre design high water
level (HWL) elevation. The 100-Year discharge rates for all design storms are below the 75.2 L/s total
allowable discharge rate.

A review of the City of Ottawa historical design storms is also completed. The results are not reported, but
each of the 1976, 1988, and 1996 storm events indicate a storage volume requirement and resultant
discharge rate that is less than the HWL design volume available and the 100-Year allowable discharge
rate. The historical storms are included with the PCSWMM data provided with the report submission.

Table 4.9: Pond 2 Discharge Rates

Reference 24-Hour SCS 24-Hour SCS 24-Hour SCS 24-Hour SCS
25.0 mm 48.0 mm (2-Year) 62.4 mm (5-Year) | 103.2 mm (100-Year)
Allowable Discharge 2L/s 16 L/s 30L/s 72.5L/s
Design Discharge 20.8 L/s 34.2 L/s 416 L/s 60.9 L/s
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It is noted that the allowable discharge conditions for the 25 mm, 48.0 mm, and 62.4 mm 24-Hour SCS
design storms exceed the allowable discharge rates. This is a result of only a single orifice control
considered at this functional design level. To achieve the allowable discharge for the smaller design storm
events and potential baseflow augmentation, it is anticipated that multiple orifice controls will be needed
and that orifice sizes may need to be less than the typical minimum City of Ottawa ICD size of 83 mm.

For the detailed design stage of the development application process, it is recommended that further
discussion towards achieving the allowable discharge condition at the lower range design storms be
considered. The discharge from the Pond 2 SWM facility can also be considered against the overall

discharge to Tributary 3 associated with the 927 March Road project site area.

For this functional servicing stage of the development application process, the results of the 100-Year
design storm conditions show that the proposed pond block size can achieve the water quantity control
storage requirement and related allowable discharge rate. This should allow for confidence in the
proposed draft plan of subdivision.

The full summary of the functional design characteristics for the Pond 2 SWM facility is provided in
Section 4.5.1.

4443 Water Quality Control

Two criteria are considered for assessing the water quality control requirements of the Pond 2 SWM
facility. The criteria from the MECP Stormwater Management Planning and Design Manual and the
analysis of the draw down time for a 25mm design storm event.

MECP Guideline

From the MECP manual, Table 3.2 is referenced. Based on the contributing drainage area data in
Table 4.5, the overall imperviousness (using the equation Impervious % = C — 0.20 / 0.70) works out to
52%.

For an ‘Enhanced’ protection level using a wet pond, the 190 m3ha value for the 55% impervious
condition is considered at this functional stage of the design process. For the 17.76 ha contributing area,
the required permanent pool storage volume and related extended detention storage volume to meet the
MECP guideline is summarized as follows.

Permanent Pool = (190 m3/ha — 40 m%ha) * 17.76 ha = 2,664 m3. As shown in Table 4.6, the functional
design for Pond 2 provides greater than the MECP guideline requirement with 2,845 m3 of permanent
pool storage.

Extended Detention Storage = 40 m3/ha * 17.76 ha = 710 m3. The extended detention storage for water
quality control is compared to the storage volume derived with the PCSWMM analysis for the 25 mm
4-Hour Chicago design storm event.
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Note that the full 17.76 ha contributing area to the Pond 2 SWM facility is only applied for simplicity. The
external contributing area ‘F115D’ (2.51 ha) and the area for the pond itself (1.60 ha) are not anticipated
to generate a TSS load.

25 mm Design Storm

The PCSWMM analysis is used to review the storage volume and drawdown time for a 25 mm 4-Hour
Chicago design storm event. The model is set to run for 96 hours to allow the pond depth to be reviewed
against the target draw down duration of two to three days.

The storage elevation, depth, and volume from the PCSWMM analysis is 79.80 m, 0.30 m, and 1,529 m3.
This volume exceeds the MECP guideline value calculated above for extended detention storage in
relation to the water quality objective.

Figure 3 Pond 2 - 25 mm Storm Depth-Duration Curve is the result for the Pond 2 depth as extracted
from the PCSWMM analysis for the 25mm 4-hour Chicago design storm duration. The curve shows that
at the end of the 96-hour simulation period, the pond has not fully returned to the permanent pool
elevation of 79.5 metres. After three days the pond is still approximately 3 cm above the permanent pool
elevation and at four days the pond depth is still approximately 2 cm deep.

Tests with the model using orifice sizes up to one metre in diameter also indicate that the pond does not
drop below the 1 cm depth mark after three days. Attempting to achieve a model result that expressly
shows the pond at exactly the permanent pool elevation of 79.5 metres after two to three days may not be
meaningful.

It is suggested that the pond depth draw down be reviewed along with the allowable discharge rate for the
smaller design storms at the detailed design stage of the development application process. These two
design criteria require different discharge measures to achieve the desired outcomes. A decision may
need to be made as to whether the pond depth draw down or the lower allowable discharge rates will be
the key design criteria accommodated by the pond design.

Additional information on the functional design characteristics for the Pond 2 SWM facility in relation to
water quality control is provided in Section 4.5.1.

4444 Baseflow Augmentation

The nature of potential baseflow augmentation as it relates to the Pond 2 SWM facility storage
requirement is not specifically considered. While the concept is presented in the EMP, there is no flow
rate established for implementation by the EMP. It is recommended that the baseflow augmentation rate
be considered further at the detailed deign stage to ensure compatibility with the other design objectives
for the Pond 2 SWM facility. This compatibility includes, but may not be limited to, the allowable discharge
conditions at lower range design storms, desired draw down times, minimum orifice size, and operations
and maintenance expectations.

It is also recommended that any potential baseflow augmentation condition shall not create a limitation on
the overall storage capacity of the Pond 2 SWM facility.
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4445 Development Blocks

A summary of the water quantity control and water quality control servicing requirements for the
development blocks within the overall contributing drainage area to the Pond 2 SWM facility is presented
in Section 4.5.2.

44.5 TRIBUTARY 3 CULVERT

The EMP developed a 100-year (SCS 24-hour) peak flow to the Tributary 3 culvert of 1,449 L/s with a
corresponding culvert size of 1800 mm wide X 1200 mm high.

For the analysis in this FSR, the contributing flow to the upstream end of the Tributary 3 culvert is taken
from the PCSWMM outfall node ‘T3-B’ as 325 L/s.

The culvert size of 1800 mm wide X 1200 mm high proposed for the Tributary 3 culvert as presented in
the EMP is maintained with this FSR. Further review of the Tributary 3 culvert size can be considered
during the detailed design stage of the development application process.

44.6 ON-SITE SWM CONTROL

For the 927 March Road project site area that does not drain to the Pond 2 SWM facility, on-site SWM
control is the intended means to provide water quantity and water quality control for the associated
contributing area. Based on the current development concept plan, drainage area boundaries are defined
as illustrated on Drawing OSD-1. The ‘200’ series catchment areas drain directly to Tributary 3. On-site
SWM controls within each development block are to be implemented to achieve the total allowable
discharge rates into Tributary 3.

Preliminary runoff coefficient values for storm sewer design calculations and imperviousness allocations
are assigned to each applicable drainage area based on the anticipated finished surface condition (e.g.,
asphalt, concrete, gravel, grass, etc.) typically associated with the associated land use. Land use within
the applicable drainage area includes the school site, medium-density residential, commercial, and
related local road.

From Section 9.6 of the EMP, the allowable per-hectare release rate for the southwest quadrant of the
KNUEA is 112 L/s/ha. Note that this allowable release rate is less than the equivalent 5-Year Rational
Method flow rate.

A summary of drainage areas and key analysis parameters is provided in the following table. A complete
summary of the inputs applied to PCSWMM is provided in Appendix E.3.
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Table 4.10: Summary of On-Site SWM Control Areas

Drainage Area Area (ha) Runoff Coefficient, C | Design Discharge (L/s)
C201AA 0.26 0.85 29.1
C201AB 0.35 0.85 39.2
C201BA 0.19 0.85 21.3
C201BB 0.26 0.85 29.1
C201BC 1.12 0.70 1254

L202A (Road) 0.26 0.65 Uncontrolled
C202B 0.49 0.70 54.9
C202C 0.54 0.70 60.5

L203A (Road) 0.28 0.65 Uncontrolled
C203B 2.02 0.65 226.2
C203C 1.08 0.70 121.0
Total 6.85

A summary of the water quantity control and water quality control servicing requirements for the
development blocks within the overall on-site SWM control drainage area is presented in Section 4.5.2.
The relationship to the peak flow from the on-site SWM control areas relative to the total allowable
discharge associated with Tributary 3 and the 927 March Road Project site area is described in
Section 4.4.7.

4.4.6.1 Uncontrolled Areas

As described in Section 4.4.4.1, portions of the 927 March Road project site area will not be intercepted
by the storm drainage systems and create uncontrolled runoff to Tributary 3. In relation to the on-site
control portion of the proposed development plan, these areas are along the south side boundary of
Tributary 3 as illustrated on Drawing OSD-1.

* Area ‘UNC-5is a 0.07 ha portion of the Zone B development block.
* Area ‘UNC-6’ is a 0.03 ha portion of the Zone B development block.

In addition to the uncontrolled areas along Tributary 3, the public road within the On-site SWM Control
area is also expected to create uncontrolled runoff. The road runoff is uncontrolled because the road
slope is high enough that there is no opportunity to create meaningful storage capacity on either the road
surface or with underground pipe.

The relationship to the peak flow from each uncontrolled area relative to the total allowable discharge
associated with Tributary 3 and the 927 March Road Project site area is described in Section 4.4.7.
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44.6.2 Water Quality Control

The development blocks associated with the on-site SWM control portion of the 927 March Road project
site are expected to achieve the ‘Enhanced’ water quality control objective using oil-grit separator (OGS)
units. Each development block will have an OGS unit that can be demonstrated to achieve the 80% TSS
removal target consistent with current City of Ottawa design guidelines and accepted practices.

Low Impact Development (LID) measures may also be considered as a water quality control feature
within the development blocks. The implementation of LID measures as water quality control features is
subject to the City of Ottawa confirming suitable means to quantify the TSS removal performance for
appropriate LID measures.

For the public road within the on-site SWM control area, no specific water quality control measure is to be
applied. The combined overall water quality control achieved with the OGS units in the development
blocks and the Pond 2 SWM facility is considered to achieve an ‘Enhanced’ water quality control objective
for the overall 927 March Road project site area.

4.4.7 TRIBUTARY 3 TOTAL ALLOWABLE DISCHARGE

Given the nature of the contributing drainage areas associated with the 927 March Road project site area,
the review of the total post-development allowable discharge to Tributary 3 is reviewed with consideration
for the different times in which peak flows could occur. As rural areas, the external catchments have a
different time to when the peak flow occurs versus the urbanized area directly associated with the
proposed development plan. Additionally, within the proposed development plan, the time of peak flow
from uncontrolled flow contributions may not be the same as the time of peak flow from areas when flow
control is implemented.

Because the time when each peak flow occurs varies, a simple summation of each singular peak flow
value from the analysis results is not meaningful.

To review the design discharge from the 927 March Road project site area against the total allowable
discharge conditions described in the EMP, the flow hydrographs from the PCSWMM analysis are
extracted for select locations. The hydrographs are then added separately to calculate the total discharge
from the proposed development plan. The hydrographs taken from the PCSWMM analysis represent the
following locations.

Outfall HWL-146 — This outfall includes the discharge from the Pond 2 SWM facility, the external
drainage area ‘EXT-1’ (941 March Road), and the uncontrolled portion of the six metre pathway
allowance area ‘C147A..

Outfall HWL-200 — This outfall includes the discharge from the on-site SWM control areas within the 927
March Road project site area.

Outfall P2-T3 — This outfall includes the areas with direct discharge to Tributary 3. This includes the
external drainage areas (‘303’, ‘EXT-3’), uncontrolled drainage areas (‘UNC-2’, ‘UNC-3’, ‘UNC-4’, ‘UNC-
5’, ‘UNC-6’), and the areas associated with Tributary 3 (‘311’, ‘312’).
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The data summarized in Table 4.11 is the total combined peak flow rate for the sum of the hydrographs
taken at each of the locations noted above. The peak flow rate for each of the design storms referenced
for the allowable discharge conditions is presented. Note that although the 100-Year 3-Hour Chicago
design storm is not referenced in the EMP it is included in this FSR as an additional reference design
storm.

Note that there is no attempt to quantify anything related to the nature of the flow or flood conditions
within the natural channel of Tributary 3. The only comparison is for the total flow considered in
Tributary 3 in relation to the values presented in the EMP.

The relevant hydrograph output and related summation is provided in Appendix E.4.

Table 4.11: Total Discharge to Tributary 3

24-Hour SCS 3-Hour
25.0 mm 48.0 mm 62.4 mm 103.2 mm Chicago
(2-Year) (5-Year) (100-Year) (100-Year)
EMP Analysis 130 L/s 370 L/s 566 L/s 1,449 L/s N/A
FSR Analysis 171 L/s 319 L/s 457 L/s 1,026 L/s 992 L/s

From the summary table above, except for the 25.0 mm design storm, the SWM design proposed for the
927 March Road project site area shows an overall discharge to Tributary 3 which is below that
considered by the EMP.

It is recommended that further discussion regarding the allowable discharge condition for the 25.0 mm
design storms be considered during the detailed design stage of the development application process.
For establishing the draft plan of subdivision, it is shown with the findings from the analysis within this
FSR that the proposed SWM design can accommodate the 100-Year design storm in Tributary 3 in a
manner that is consistent with the intention established by the EMP and MSS.

4.5 Proposed Stormwater Servicing

The proposed stormwater servicing approach is illustrated on Drawing OSSP-1 and Drawing OSD-1.
Related functional storm sewer design calculations are provided in Appendix E.5. For the rational
method design calculations used for establishing the storm sewer pipe sizes, the following is noted.

*  Within the on-site SWM control area, as the greater of the two values, the typical 5-Year rational
method design flow is applied rather than the 112 L/sha allowable discharge rate.

e 100-Year 24-Hour SCS design storm peak flows taken from the PCSWMM analysis are applied
for Area ID ‘F115D’, ‘F308B’, and ‘F307A’ as manual input flow rates.

e The maximum allowable design flow rate from the Pond 2 SWM facility is applied as a manual
input flow rate. The input includes the allowable outflow from area ‘EXT-1".
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The elevation for each proposed storm sewer outlet is shown on Drawing OSSP-1. It is noted that the
invert elevation of 77.29 m at outlet ‘HWL 200’ is below the associated 2-Year water level for Tributary 3
of 77.85 m. The invert elevation at outlet ‘HWL 200’ is based on desired depth of cover conditions at the
lower end of the proposed road connection at March Road and the need to provide a service connection
to the future adjacent development in the 1145 OIld Carp Road property.

It is recommended that the minor system outlets to Tributary 3 be considered in connection with the minor
system to be associated with the eventual upgrade of March Road to an urban divided cross-section.
There may be opportunity to integrate the minor systems for the ultimate roadway and the proposed
development plan to create an effective infrastructure system. The potential to integrate the roadway and
development systems can be explored through the subsequent stages of the development application
process.

Sufficient design detail for the major system and potential intel capture conditions to the minor system are
not available at this stage of the development application process. As a result, a meaningful hydraulic
grade line (HGL) review of the minor system cannot be completed. HGL conditions can be reviewed when
suitable detail is developed through subsequent stages of the development application process.

The major system within the 927 March Road project site area is generally set to be consistent with the
minor system. All major system paths are intended to reach Tributary 3 on the west side of March Road
with no major system flow crossing March Road. As with the minor system, consideration for the potential
interaction of the major system between the 927 March Road project site and the March Road
urbanization could also be considered.

Information specific to the Pond 2 SWM facility is presented in Section 4.5.1 and information specific to
the development blocks is presented in Section 4.5.2.

4.5.1 POND 2 SWM FACILITY

The Pond 2 SWM facility is intended to be a typical wet pond design to support both water quantity
control and water quality control. The functional design concept for the pond is illustrated on Drawing
POND-1.

The storm sewer inlet is from the road along the north boundary. The elevation of the inlet is below the
design NWL of the pond because of the desired depth of cover over the upstream storm sewer segments
that extend towards March Road. A bypass at the inlet is accommodated in the functional design concept
for the storm sewer inlet system.

The storm sewer outlet is against the boundary with Tributary 3. Because of the water level elevations in
Tributary 3 it is necessary to extend the storm sewer outlet to where Tributary 3 crosses March Road. Th