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1.0 INTRODUCTION

David Schaeffer Engineering Limited (DSEL) was retained to prepare a Functional Servicing
Report in support of Caivan Greenbank North Incorporated’s submission for draft plan
approval. The subject lands were previously draft plan approved in 2021. Caivan Greenbank
North Inc have constructed civil infrastructure to support Phase 3 of the development. This
application is submitted in support of proposed modification to Phase 4 of the contemplated
development. Refer to Drawing 7, for an illustration of the concept plan and proposed
phasing.

Phases 3 and 4 of the Ridge development measure approximately 20.3 ha and are located
within the Barrhaven South Urban Expansion Area (BSUEA). As illustrated in Figure 1 the
site is located north of Barnsdale Road, east of Highway 416 (and Borrisokane Road), south
of Cambrian Road and west of the Future Greenbank Road alignment. The prior zoning was
Mineral Extraction (ME) and is proposed to be amended to permit low-rise residential uses.
The western boundary of the property is bordered by an assembly plant and administration
building and a previously proposed/approved stormwater management (SWM) block that will
be an outlet for the subject lands.

The lands are proposed to be developed with a mix of townhomes and back-to-back units as
well as a road network. The contemplated water, wastewater, and stormwater management
servicing strategy for the modified portions of the development is consistent with past
approvals.

This Functional Servicing Study was prepared to demonstrate conformance with the design
criteria of the City of Ottawa, background studies, including the Master Servicing Study, and
general industry practice.

1.1 Existing Conditions

As indicated above, civil servicing is complete for Phase 3 of the subject lands and home
construction has commenced. Phase 4 has been rough graded in accordance with the
previously approved plans.

1.2 Development Layout

Development statistics for Phase 3 and Phase 4 are summarized in Table 1.
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Table 1: Development Statistics

Land Use Projected Residential Projected
Residential Population Population
Units per Unit *

Phase 3: Back-to-back 122 1.8 ~220
Phase 3: Townhomes 151 2.7 ~408
Phase 3: Singles 61 3.4 ~208
Phase 3 Total 334 ~836
Phase 4: Back-to-back 88 1.8 ~159
Phase 4: Townhomes 281 2.7 ~759
Phase 4. Total 369 ~918

* NOTE: Population projections may differ from population estimates used in background Transportation Studies,
Planning Rationale, and other studies.

1.3 Required Permits / Approvals

Once Draft Plan of Subdivision is obtained, the City of Ottawa must approve detailed
engineering design drawings and reports prior to construction of the municipal infrastructure
identified in this report.

The following additional approvals and permits listed in Table 2 are expected to be required
prior to construction of the municipal infrastructure detailed herein. Other permits and
approvals may be required, as detailed in the other studies submitted as part of the Planning
Act applications (e.g. Tree Conservation Report, Phase 1 Environmental Site Assessment,
etc.).

Table 2: Potential Required Permits/Approvals

Agency Permit/Approval Trigger Remarks
Required
MECP / City Environmental Construction of new | MECP is expected to review
of Ottawa Compliance Approval sanitary & storm the stormwater collection
sewers. system and wastewater
collection system by transfer
of review.
MECP Permit to Take Water Construction of Pumping of groundwater will
proposed land uses | be required during
(e.g. basements for | construction, given
residential homes) groundwater conditions and
and services. proposed land uses/
municipal infrastructure.
City of MOE Form 1 - Record of | Construction of The City of Ottawa is
Ottawa Watermains Authorized watermains. expected to review the
as a Future Alteration watermains on behalf of the
MECP.
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2.0 GUIDELINES, PREVIOUS STUDIES, AND REPORTS

2.1 Existing Studies, Guidelines, and Reports

The following documents were referenced in the preparation of this report:

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

o

Technical Bulletin ISDTB-2014-01, Revisions to Ottawa Design
Guidelines - Sewer,

City of Ottawa, February 5, 2014.

(ISDTB-2014-01)

Technical Bulletin PIEDTB-2016-01, Revisions to Ottawa Design
Guidelines - Sewer,

City of Ottawa, September 6, 2016.

(PIEDTB-2016-01)

Technical Bulletin ISTB-2018-01, Revisions to Ottawa Design
Guidelines - Sewer,

City of Ottawa, March 21, 2018.

(1STB-2018-01)

Technical Bulletin ISTB-2018-03, Revisions to Ottawa Design
Guidelines - Sewer,

City of Ottawa, June, 2018.

(ISTB-2018-04)

Technical Bulletin ISTB-2019-02, Revisions to Ottawa Design
Guidelines - Sewer,

City of Ottawa, July 8, 2019.

(I1STB-2019-02)

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

@)

o

o

Technical Bulletin ISD-2010-2
City of Ottawa, December 15, 2010.
(1ISD-2010-2)

Technical Bulletin ISDTB-2014-02
City of Ottawa, May 27, 2014.
(1ISDTB-2014-02)

Technical Bulletin ISTB-2018-02
City of Ottawa, March 21, 2018.
(1ISTB-2018-02)

DAVID SCHAEFFER ENGINEERING LTD.

PAGE 3
© DSEL



FUNCTIONAL SERVICING REPORT
CAIVAN GREENBANK NORTH INC
PROPOSED RESIDENTIAL SUBDIVISION
(3717 BORRISOKANE ROAD)

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

> Design Guidelines for Sewage Works,
Ministry of the Environment, 2008.
(MOE Design Guidelines)

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

> Ontario Building Code Compendium
Ministry of Municipal Affairs and Housing Building Development Branch,
January 1, 2010 Update.
(OBC)

> Mississippi-Rideau Source Water Protection Plan,
MVCA & RVCA, August 2014.

> Erosion & Sediment Control Guidelines for Urban Construction,
Greater Golden Horseshoe Area Conservation Authorities, December 2006.

> Geotechnical Investigation - Proposed Residential Development, Drummond
lands, Borrisokane Road, Ottawa
Paterson Group, November 12, 2019
(Geotechnical Report)

> Geotechnical Recommendations - Deep Service Installation, Proposed
Residential Development, The Ridge, Borrisokane Road, Ottawa
Paterson Group, November 15, 2019
(Geotechnical Memorandum)

> Design Brief for Caivan Greenbank North Inc., Proposed Residential
Subdivision, Ottawa
DSEL, May 2022
(Design Brief)

> Stormwater Management Report for the Drummond Subdivision
JFSA, June 2023
(SWM Report)

> Memo - The Drummond Low Impact Development Design
JFSA, June 2023
(LID Memo)

> Hydraulic Capacity and Modeling Analysis, Drummond Lands
GeoAdvice, May 31, 2023
(Hydraulic Report)
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> Master Servicing Study - Barrhaven South Urban Expansion Area, J.L.
Richards & Associates Limited, Revision 2, May 2018
(BSUEA MSS)

> Master Servicing Study - Barrhaven South Urban Expansion Area, J.L.
Richards & Associates Limited, Revision 2, January 5, 2021
(BSUEA MSS Addendum)
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3.0 WATER SUPPLY SERVICING
3.1 Existing Water Supply Services

The subject lands are located within the 3SW pressure zone. The City has plans to modify
the existing pressure zone to SUC anticipated to be completed in Q1 of 2025.

The following watermains are available to support the proposed development:

» 300mm diameter at Dundonald Drive and the Future Greenbank Road alignment
extended through the subject lands as part of the Brazeau Lands (The Ridge)
development (D07-16-19-0005);

» 200mm diameter on Dundonald constructed as part of Phase 3 servicing.

» 300mm diameter on Expansion Road from Elevation Road extended through the
subject lands as part of the Brazeau Lands (The Ridge) development (D07-16-19-
0005);

» 200mm diameter on Promotory Place constructed as part of Phase 3 servicing.

> 300mm diameter on Elevation Road.
3.2 Water Supply Servicing Design

The City of Ottawa was contacted on April 24, 2022, to obtain boundary conditions associated
with the estimated water demand as indicated in the boundary request correspondence
included in Appendix B. The City of Ottawa provided both the anticipated minimum and
maximum water pressures, as well as the estimated water pressure during fire flow demand
for the demands for the existing and future pressure zone configurations.

Figure 4 shows the proposed configuration of watermains for the subject property.

DSEL retained GeoAdvice to submit proposed domestic and fire flow demands to the City of
Ottawa. GeoAdvice utilized the boundary conditions provided by the City to size the internal
distribution network.

The proposed water distribution network will include 200mm and 300mm diameter mains.
Geoadvice concluded that:
» The proposed water main network can deliver all domestic flows, with service
pressures expected to range between 49 psi (341 kPa) and 80 psi (552 kPa).

» The proposed water main network is able to deliver fire flows at all junctions.

» Pressure reducing valves may be required, since maximum pressures are predicted to
exceed the City of Ottawa Design Guidelines (> 80 psi).

» Under the existing pressure zone conditions, any location with elevation lower than
100.4 m may experience high pressures (= 80 psi).

» Under the future pressure zone conditions, any location with the elevation lower than
90.4 m may experience high pressures (= 80 psi). The minimum development

DAVID SCHAEFFER ENGINEERING LTD.
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elevation is about 100.4 m, and as a result, high pressures are not predicted to occur
within the Drummond Lands development under the future pressure zone conditions.

Refer to Appendix B for the Hydraulic Capacity and Modeling Analysis — Drummond Lands,
prepared by GeoAdvice dated May 31, 2023.

3.3 Water Supply Conclusion
The contemplated revision to the existing draft plan approval can be adequately serviced by
a network of local watermains that connecting to existing surrounding water supply

infrastructure.

The proposed water supply design will conform with all relevant City of Ottawa Guidelines and
Policies.
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4.0 WASTEWATER SERVICING
4.1 Existing Wastewater Services

Sanitary flows from the BSUEA were proposed to outlet to the existing 900mm diameter
Greenbank Road sanitary trunk sewer. The existing South Nepean Collector (SNC) will provide
the sanitary outlet for the entire Barrhaven South Community, which includes the BSUEA
development area.

Sanitary sewers have been extended to the subject lands along Future Greenbank Road and
Altitude Avenue to support Phase 3 development.

4.2 Wastewater Design

The subject property is proposed to be serviced by an internal gravity sanitary sewer system
that will generally follow the local road network with select servicing easements and land
crossing permissions as required to achieve efficiencies in servicing and grading designs. The
wastewater layout can be found on the Drawing 3.

Where sanitary sewers are placed below the long term ground water level as determined by
Paterson, MH sections are to be sealed tight and have a membrane on the outside plus blue
skin wrapping. Watermain grade PVC sewer pipe to be used. Glued pipe sections are not
permitted.

The BSUEA MSS Addendum estimated the total contributions at MH 405A, where the Ridge 1,
2, 3, ABIC, Drummond Commercial, and Mattamy Lands converge to be 72.49L/s. Refer to
Appendix I of the BSUEA MSS Addendum.

When applying the City of Ottawa wastewater design criteria to the development areas, based
on current draft plan layouts, the total estimated peak sanitary flow from the areas assessed
is approximately 73.42 L/s (Appendix C). This represents an increase of +0.93 L/s over the
projected MSS flows. This is within the minimum residual capacity of 52.9 L/s in the
downstream limiting pipe reach from MH 13A to MH 15A along Cambrian Road as summarized
in Table 6-4 of the BSUEA MSS Addendum (See section 6.4 of the BSUEA MSS Addendum for
reference).

The following table summarizes the City design guidelines and criteria applied in the
preliminary sanitary design information above and detailed in Appendix C. Sanitary
calculation sheet is included in Appendix C.

DAVID SCHAEFFER ENGINEERING LTD.
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Table 3: Wastewater Design Criteria

Design Parameter

Value

Residential - Townhome

2.7 P/unit

Residential - Back-To-Back

1.8 P/unit

Average Daily Demand

280 L/d/per

Peaking Factor

Harmon’s Peaking Factor. Max 4.0, Min 2.0
Harmon’s Corrector Factor 0.8

Infiltration and Inflow Allowance

0.05 L/s/ha (Dry Weather)
0.28 L/s/ha (Wet Weather)
0.33 L/s/ha (Total)

Park Flows

0.33 L/s/ha

Parking Peaking Factor

9300 L/ha/d

Sanitary sewers are to be sized
employing the Manning’s Equation

Q =%AR%S%

Minimum Sewer Size

200 mm diameter

Minimum Manning’s 'n’

0.013

Minimum Depth of Cover

2.5 m from crown of sewer to grade

Minimum Full Flowing Velocity

0.6 m/s

Maximum Full Flowing Velocity

3.0 m/s

Extracted from Sections 4 and 6 of the City of Ottawa Sewer Design Guidelines, October 2012, and recent residential
subdivisions in City of Ottawa (including revisions per ISTB Sewer-2018-01)

4.3 Wastewater Servicing Conclusions

The subject property will be serviced by local sanitary sewers which will outlet northward to
future sanitary sewers proposed within the Future Greenbank Road right of way. The sewers
convey flows to the existing sewers along Cambrian Road as demonstrated in the BSUEA MSS
Addendum. There is residual capacity in the downstream sewers providing sufficient capacity
for the peak sanitary flows for the subject property.
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5.0 STORMWATER MANAGEMENT
5.1 Existing Stormwater Services

The subject lands are within the Jock River Subwatershed. The site is tributary to Borrisokane
Road and Future Greenbank Road. Flows directed to Borrisokane are treated and attenuated
by an existing dry pond located west of site, previously completed as part of The Ridge Phases
1 and 2 (D07-16-19-0005). Flows directed to Future Greenbank Road are treated by the
existing Clarke Pond east and north of the development.

5.2 Proposed Stormwater Management Strategy

The future flows from the land area are planned to meet the following criteria per the
BSUEA MSS:

> Not exceed the existing pre-development flows in the downstream roadside ditch
system (see below and Section 5.3.2 for details);

» Meet the quality control target of 80% TSS removal as per the Jock River Reach One
Subwatershed Study (Stantec, 2007); and,

> Preserve pre-infiltration condition levels (Section 5.3.4 of BSUEA MSS)

In order to provide drainage conveyance to a Borrisokane Road storm outlet, the site grading
was adjusted to convey flows westward as much as practicable. The northeast portion of the
subject property will drain to Future Greenbank Road given the site topography and the
required grading elevation tie-in to the Future Greenbank Road ROW (i.e. to avoid a more
significant retaining wall along Greenbank Road).

As noted in the BSUEA MSS, the Existing Conditions Report for the BSUEA identified that the
culvert downstream of the aggregate properties (on the east side of Borrisokane Road)
receives a pre-development flow of 1,300 L/s during the 1:100 year event (see Figure 3-1,
and Tables 5-2 and 5-5 in Appendix D from the ECR noting the constrained culvert CVR-C1).
This culvert will not actually be a constraint for the development since the proposed drainage
conveyance from the site will be a storm sewer outlet along Borrisokane Road that will outlet
to the west side ditch near the Cambrian Road and Borrisokane Road intersection. Regardless,
the pre-development flow of 1,300 L/s is the target constraint.

The BSUEA MSS conceptualized the following requirements for the development area:

» The design of the storm drainage system has been undertaken using the dual-drainage
approach. The BSUEA MSS sets out the design criteria for future draft plan and site
plan applications for the BSUEA.

» Two (2) separate storm servicing solutions were developed; one conventional servicing
strategy and one that incorporates the Etobicoke Exfiltration System (EES) or
alternative, which was recommended (see BSUEA MSS Drawing MST-2 for details and
Section 5.2.1 of this report for discussion).

» The downstream boundary conditions or flow criteria to achieve are developed in the
BSUEA MSS and are used in the design constraints.

DAVID SCHAEFFER ENGINEERING LTD.
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> Allowable minor system release rates were set at the required storm event and future
design should maintain the same release rate criteria.

» Stormwater management facilities have been identified as the stormwater
management solution for the aggregate extraction areas.

The stormwater management design consists of:

» A storm sewer system designed to capture at least the minimum design capture events
required under PIETB-2016-01;

» For westerly flows, one dry Stormwater Management (SWM) Pond for quantity control
along with Qil Grit Separator (OGS) units designed to provide Enhanced Level of
Protection (80% total suspended solids (TSS) removal) per MECP guidelines. The SWM
pond will provide controls to levels which respect any downstream pre-development
levels. This single pond location was draft approved as part of the advancement of
The Ridge (Brazeau) development application;

> For flows from the northeast portion of the site, storm sewers which will convey flows
to the previously constructed Clarke Pond within HMB;

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

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

5.2.1 Infiltration - Exfiltration System (ES)

Within the BSUEA MSS, Section 5.4.4 discussed the recommendation of distributed
infiltration for development areas. An analysis was carried out and summarized in the Existing
Conditions Report which determined the various contributions of the water budget based on
long-term simulation.

The section also notes that the overall pre-development infiltration from the BSUEA MSS
area was determined but that the aggregate extraction areas were excluded in that
determination. Ongoing investigations for both the Brazeau (The Ridge Phases 1 and 2) and
Drummond (The Ridge phases 3 and 4) properties have been completed and are summarized
in the attached “Groundwater Infiltration Review” memorandum completed by Paterson Group
(see Appendix D for reference). The memorandum summarizes the estimated infiltration
rates that could be anticipated throughout the sites for various soil type conditions that were
found during their investigations. These values will be used during the detailed design
determinations.

A key point of note, as required by the MSS, is that capture of stormwater by the exfiltration
system has strategically located insofar as the system is to be installed on local roads where
the surface runoff is less impacted by the City’s winter road salting program. Therefore,
collector and arterial roads will have conventional storm sewer installations that will convey
flows to a proposed downstream oil-grit-separator (OGS) units and end-of-line dry pond
facility. A visual representation of the EES system and drainage capture areas can be seen in
the Storm Drainage Area plans.

The EES units will be installed underneath storm sewers within the ROW in specific areas
determined as being suitable based on-site constraints. Each system will consist of one 250
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mm diameter perforated pipes surrounded by a 0.85 m deep by 1.20 m wide clear stone
trench. Goss traps will be installed in upstream catch basins in order to prevent/mitigate
debris and potential oils from entering the perforated pipe system. Detail drawings of the
proposed EES units are provided in Figure 1 of the JFSA LID Analysis.

In addition to the EES system installed below the storm sewers, a series of catch basin
infiltration systems have been installed on within the Promotory Place and Expansion Road
right of ways. The catch basin system was proposed in these locations since the upstream
storm sewers receive drainage from collector roads where salting practices are expected.

For protection measures of the EES system during construction see Section 7.0.
5.2.2 ES Temporary Monitoring

As per Section 5.5.1.8 of the BSUEA MSS there are requirements for temporary monitoring
of the proposed infiltration system in order to assess and confirm that the ES operates as
intended. The objectives of the monitoring will be to estimate the drawdown time of the ES
(i.e. time for water levels to drop) to see if the infiltration values projected are in line with
the results, and to determine the average rate of capture before runoff is conveyed by the
traditional storm sewer system.

The final locations and configuration will be coordinated with City staff through the detailed
design process.

5.3 Post-Development Stormwater Management Targets

Stormwater management requirements for the proposed alternative Stormwater
management scheme have been adopted from the Jock River SWS, City Standards, and
the MECP SWMP Manual.

Given the general criteria mentioned above, the following specific standards are expected to
be required for stormwater management within the subject property:

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

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

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

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

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

> For the 100-year storm and for all roads, the maximum depth of water (static and/or
dynamic) on streets, rear yards, public space and parking areas shall not exceed 0.35
m at the gutter;
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» The major system shall be designed with sufficient capacity to allow the excess runoff
of a 100-year storm to be conveyed within the public right-of-way ROW, or adjacent
to the ROW, provided the water level does not touch any part of the building envelope;
must remain below all building openings during the stress test event (100-year +
20%); and must maintain 15 cm vertical clearance between spill elevation on the
street and the ground elevation at the nearest building envelope;

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

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

» The product of the maximum flow depths on streets and maximum flow velocity must
be less than 0.60 m?2/s on all roads.

5.3.1 Quality Control
5.3.1.1 Flows to Borrisokane Road ROW

Per the Jock River SWS, Enhanced quality treatment will be provided for stormwater runoff
from the subject property, corresponding to a long-term average TSS removal efficiency of
80%, as described by the MECP prescribed treatment levels. This will be achieved via the
proposed ES system installations and the end-of-line OGS units proposed.

Echelon Environmental provided OGS sizing with consideration for future development areas
providing on-site controls, the proposed exfiltration system, runoff rates modelled by JFSA,
and assumptions for the subject lands as part of the Brazeau Lands (The Ridge Phase 1 and
2) development (D07-16-19-0005). Updated drainage areas, percent impervious, and flow
rates were provided to Echelon to confirm OGS sizing. Echelon confirm that the previous units
were sized appropriately for the revisions made to the subject lands. Refer to Appendix D
for details.

5.3.1.2 Stormwater Flows to Future Greenbank Road ROW

Stormwater flows to the northeast from the Drummond property will be treated within the
existing Clarke Pond in HMB. As per the attached Half Moon Bay West — Drawing No. 42
(External Post-Development Storm Drainage Plan) associated with the Clarke SWM PDB, a
portion of the Brazeau/Drummond properties were previously accounted for in the Clarke
Pond design. Given that a portion of the tributary area previously attributed to the Clarke
Pond (approximately 7 ha) is now being directed towards the new dry pond associated with
the Brazeau/Drummond properties, the approximately 6 ha of minor system flows tributary
to the Clarke Pond is readily accommodated. Refer to Section 4.3 of the SWM Report for
additional detail. The 100-year flows will be retained on-site with 100-year capture at the site
boundary and will not flow overland to the Green Road ROW.

In the Clarke SWM PDB, a 100-year minor system capture was assumed for this area for
two reasons:
1. 100-year capture will be required regardless at the intersection of Greenbank Road
and Cambrian Road, to ensure no major system flow crosses an arterial road; and
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2. Due to the high HGL in the majority of the Clarke Pond system, it has been assumed
that no ICDs are feasible (and sump pumps are installed in lieu of gravity drain
connections) for all future development areas. JFSA left the opportunity open to
explore the option of ICDs + gravity drains as each phase reaches detailed design, but
have generally assumed it is not possible for the purposes of conservatively sizing the
storm sewers.

Note that the subject lands are situated such that sump pumps are not required on site.
See the Clarke SWM PDB by JFSA under separate cover for full details.
5.3.2 Quantity Control

5.3.2.1 Flows to Borrisokane Road ROW

As noted in the Jock River SWS, quantity control is not required for the Jock River; however,
based on past reports (BSUEA MSS and Existing Condition Report), some quantity control
will be provided to correlate to the quantified pre-development levels noted (i.e. 1,300 L/s)
discussed in Section 5.2 of this report. This will assist with minimizing the proposed sizing of
storm sewer infrastructure along Borrisokane Road as well as ensure that existing ditch
capacities are not impacted. Any infrastructure upgrades or adjustments relating to the
Borrisokane Road ROW will require appropriate permits and approvals from the Ministry of
Transportation and/or City of Ottawa.

5.3.2.2 Flows to Future Greenbank Road ROW

Flows to the northeast from the Drummond property will be managed within the existing
Clarke Pond in HMB. Quantity control is not required in the Clarke Pond; however, some is
nonetheless provided by safe conveyance of the 100-year flows through the facility. See the
Clarke SWM PDB by JFSA under separate cover for full SWM facility details. As noted
previously, flows within the Drummond Lands will be managed by restriction of the minor
system sewer capture with the use of ICDs to prevent hydraulic surcharges.

5.4 Stormwater Management Design

As per The Ridge “SWM Pond” Drawing No. 77 & 79, the design consists of OGS units for
quality control and an end-of-line dry SWM pond for any required quantity control prior to
discharge along Borrisokane Road. The pond is located within the portion of the Drummond
quarry land that is between the Drummond residential area to be developed (within the urban
boundary) and Borrisokane Road. The facility was sized to meet the required level of quantity
control based on a restricted outflow of 1,300 L/s as noted in Section 5.2.

The SWM pond outlets to the Borrisokane Road roadside ditch. The approved design has new
900mm/1200mm storm sewer installations along Borrisokane Road which extends northward
to the vicinity of Cambrian Road where it discharges to the western roadside ditch.

5.5 Proposed Minor System
An internal gravity storm sewer system is proposed to conveyed drainage to the proposed dry

SWM pond (or future Greenbank Road sewers) with select areas of local streets that will have
the ES installed to achieve infiltration targets.
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Street catch basins will collect drainage from the streets and front yards, while rear yard catch
basins will capture drainage from backyards. Perforated catch basin leads will be provided in
rear yards, except the last segment where it connects to the right-of-way which will be solid
pipe, per City standards.

The preliminary rational method design of the minor system captures drainage for storm
events up to and including the 2-year (local) and 5-year (collector) event assuming the use
of ICDs for all catch basins within the subject property. The peak design flows were estimated
based on a calculated runoff coefficient (C-value) according to zoning envelopes and
impervious area (roads / sidewalks / driveways) for the development areas and an assumed
0.40 for the park areas. See storm design sheet in Appendix D for details.

The following table summarizes the standards that will be employed in the detailed design of
the storm sewer network. The drainage area information can be found in the Storm Drainage
Plans and rational method design sheets provided in Appendix D.

Table 3: Storm Sewer Design Criteria

Design Parameter Value
1:2 yr (PIEDTB-2016-01) for local roads, without
Minor System Design Return Period ponding
1:5 yr for collector roads, without ponding
Major System Design Return Period 1:100 year
Intensity Duration Frequency Curve (IDF) . A
2-year storm event: |1 = ¢
A=732.951 | B=6.199 | C=0.810 (t, +B)

5-year storm event:
A =998.071 | B=6.053 | C=0.814

Minimum Time of Concentration 10 minutes
Rational Method Q=CiA
Storm sewers are to be sized employin 2
the Manning’s Equation Peving Q= % ARAS%
Runoff coefficient for paved and roof areas 0.9
Runoff coefficient for landscaped areas 0.2
Minimum Sewer Size 250 mm diameter
Minimum Manning’s ‘n’ for pipe flow 0.013
Minimum Depth of Cover 1.5 m from crown of sewer to grade
Minimum Full Flowing Velocity 0.8 m/s
Maximum Full Flowing Velocity 6.0 m/s

Clearance from 100-Year Hydraulic Grade
Line to Building Opening
Max. Allowable Flow Depth on Municipal
Roads

0.30 m

35 cm above gutter (PIEDTB-2016-01)

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

Extent of Major System
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Fo = 76.2 mm/hr, Fc = 13.2 mm/hr, DCAY = 4.14/hr,
D.Stor.Imp. = 1.57 mm, D.Stor.Per. = 4.67 mm
Based on runoff coefficient (C) where
Percent Imperviousness = (C-0.2) / 0.7 x 100%.
Chicago 3-hour Design Storms and 24-hour SCS Type

Model Parameters

Imperviousness

Design Storms IT Design Storms. Max. Intensity averaged over 10
minutes.
Historical Events July 1st, 1979, August 4th, 1988 and August 8th, 1996
Climate Change Street Test 20% increase in the 100-year, 3-hour Chicago storm

Extracted from City of Ottawa Sewer Design Guidelines, October 2012, and ISSU,

5.6 Hydraulic Grade Line Analysis

A detailed hydraulic grade line (HGL) modelling analysis has been completed for the proposed
system based on the 100-year 3-hour Chicago, 12-hour SCS, and 24-hour SCS design storms,
including historical design storms and climate change stress test as required. The HGL is
provided in the plan and profile drawings for the subdivision and details of the modelling can
be found in the JFSA SWM Report.

5.7 Proposed Major System

Major system conveyance, or overland flow (OLF), is provided to accommodate flows in excess
of the minor system capacity. OLF is accommodated by generally storing stormwater up to
the 100-year design event in road sags then routing additional surface flow along the road
network and service easements towards the proposed drainage features to the Jock River, as
shown in the Storm Drainage Plans.

5.8 Stormwater Servicing Conclusions

The stormwater runoff was designed to be captured by an internal gravity sewer system that
will convey flows to two outlets:

1. To an end-of-line pair of OGS units for quality control, followed by a dry SWM pond
facility for quantity control, at the northwest corner of the property. An Enhanced Level
of Protection will be provided for stormwater runoff from the subject property before
being discharged to the Jock River. Quantity control is not required for the Jock River.
Notwithstanding, some quantity control by on-site and SWM pond storage will be
provided due to downstream infrastructure constraints.

2. To the Future Greenbank Road ROW where storm sewers will convey flow to existing
storm sewers at Cambrian Road where they will be conveyed to the existing Clarke
Pond for quality control treatment.

Infiltration targets noted in the MSS will be achieved via the installation of the ES system
within local ROWs. The location of the proposed ES system will be finalized at detailed design
and will be supported by modelling by JFSA.
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6.0

SITE GRADING

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

YV V VYV V V

>

Road grades will have a minimum slope of 0.5% measured at the curb line;
Driveway slopes will have a maximum slope of 6%;
Slope in grassed areas will be between 2% and 7%;
Grades in excess of 7% will require terracing to a maximum of a 3:1 slope;

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

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

Figure 5 illustrates the conceptual grading for the contemplated development. Figure 6
illustrates conceptual grading for the contemplated park.

Draft 15.0m and 18m cross-sections have been appended to this report.
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7.0 EROSION AND SEDIMENT CONTROL

Soil erosion occurs naturally and is a function of soil type, climate and topography. The extent
of erosion losses is exaggerated during construction where vegetation has been removed and
the top layer of soil becomes agitated. Prior to topsoil stripping, earthworks or construction,
erosion and sediment controls will be implemented and will be maintained throughout
construction.

Silt fencing will be installed around the perimeter of the active part of the site (and headwater
features) and will be cleaned and maintained throughout construction. The silt fence will
remain in place until the working areas have been stabilized and re-vegetated. Material
stockpiles shall not be permitted near the existing EUC Pond 1.

Catchbasins will have catchbasin inserts installed during construction to protect from silt
entering the storm sewer system.

A mud mat will be installed at the construction access to prevent mud tracking onto adjacent
roads.

The following additional recommendations to the Contractor will be included in contract
documents:

Limit extent of exposed soils at any given time.

Re-vegetate exposed areas as soon as possible.

Minimize the area to be cleared and grubbed.

Protect exposed slopes with plastic or synthetic mulches.

Install silt fence to prevent sediment from entering any existing ditches.

No refueling or cleaning of equipment near existing watercourses.

YV V V V V V V

Provide sediment traps and basins during dewatering.

The Contractor will be required to complete regular inspections and guarantee proper
performance. The inspection is to include:

» Verification that water is not flowing under silt barriers.

> Clean and change inserts at catch basins.
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8.0 CONCLUSION AND RECOMMENDATIONS

This report provides details on the proposed on-site municipal services for the subject
property and demonstrates that adequate municipal infrastructure capacity is expected to be
available:

>

The City of Ottawa provided updated boundary conditions based on the new demands
estimated for the development. GeoAdvice completed detailed hydraulic modeling and
confirmed that the water supply system is adequate for the development and offered
recommended water main sizes;

Sanitary service for the site will be provided for the subject property via a new sanitary
trunk sewer to be constructed in the Future Greenbank Road ROW as part of the
development of The Ridge (Brazeau) development. With the inclusion of the subject
property, the existing downstream sewers have sufficient capacity to accommodate the
subject property’s proposed sanitary flows;

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

o a proposed end-of-line dry SWM pond facility for quantity control while the ES
system and OGS units will provide quality control. An Enhanced Level of
Protection (80% TSS removal) will be provided for stormwater runoff from the
subject property before being discharged to the Borrisokane Road ditch and
ultimately to the Jock River. Quantity control is not required for the Jock River,
however, some quantity control by on-site and SWM pond storage will be
provided to minimize the sizing of offsite infrastructure and ensure that any
downstream infrastructure constraints are accommodated, and

o the Clarke Pond.

As suggested in the BSUEA MSS, infiltration will be achieved via use of the preferred ES
system approach. The ultimate extents of the system is contingent upon site conditions
and the composition of fill material used within the site. Paterson has provided guidance
with respect to anticipated infiltration rates (based on site investigations) that will be used
for guidance in establishing the system extents;

Erosion and sediment control measures will be implemented and maintained throughout
construction.

The design of The Ridge Phase 3 was completed in general conformance with the City of
Ottawa Design Guidelines and criteria presented in other background study documents.
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Ministry of Natural Resources & Ministéere des Richesses naturelles

Forestry et des Foréts
Kemptville District District de Kemptville
|
10-1 Campus Drive 10-1 Campus Drive 0 n ta rl o
Kemptville ON KOG 1J0 Kemptville ON KOG 1J0
Tel: 613 258-8204 Tél: 613 258-8204

February 12, 2020

George W. Drummond Ltd. Via Email: sdrummond@drummonds.com
30 Rideau Heights Drive
Nepean, ON K2E 7A6

Attn: Mr. Scott Drummond

Subject: Surrender of Aggregate Resources Act Licence No. 4074
‘Drummond Costello Pit’
Pt. Lot 9, Concession 3RF
Former Geographic Township of Nepean, City of Ottawa

Dear Mr. Drummond,

Further to your request, a final inspection of this licensed property was completed on
January 17, 2020. It was determined during this inspection that the final rehabilitation
grades have been achieved for this property.

Further to our discussion, and in consideration of both a conditional sale agreement for
the land and the development potential of the property, the requirement to topsoil and
seed the site is hereby waived. You hereby accept any and all liability for the site in its
current condition.

Due to the fact that the rehabilitation has been ongoing for several years, and that there
has been no recent aggregate production, the surrender will be backdated to December
31, 2019 to align with the reporting requirements of The Ontario Aggregate Resources
Corporation.

The licence is hereby surrendered, and you have no further obligations under the
Aggregate Resources Act for this property. The file for this licence will be closed and
archived. Please remove the ARA signage from the entrance to the site.
Thank you for your effort and cooperation in the rehabilitation of this site.
Sincerely,
N 5.-’6;‘;‘}1(-_%\ /'"',‘ Ei-,f‘e"rr»-mr‘-.
Christopher M. Bierman
Aggregate Resources Technical Specialist

Kemptville District — City of Ottawa & East Lanark Areas
T: 613-258-8264 | E: christopher.bierman@ontario.ca

cc. Sean Moore, Development Review Services - City of Ottawa
John DeRick - The Ontario Aggregate Resources Corporation
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Sentb l:  AFobert@dsel < '
ent by email: ober sel.ca A VICE

David Schaeffer Engineering Ltd.
120 Iber Road, Unit 103
Stittsville, ON K2S 1E9

Attention: Mr. Adam Fobert, P.Eng.
Project Manager

Re: Water Distribution Network Boundary Condition Request — Version 2
Drummond Lands (The Ridge Phase 3)
GeoAdyvice Project ID: 2021-089-DSE

Dear Mr. Fobert,

In order to carry out the watermain analysis and hydraulic modeling for the Drummond Lands development in the
City of Ottawa, we request the hydraulic boundary conditions (HGL) for the proposed connection points as shown
on the attached schematic. Flow conditions are outlined in the attached consumer water demand calculations.

Boundary conditions at connection points 1, 2, 3, and 4 are required for the demand conditions:
e Average day demand =6.86 L/s
e  Maximum day demand = 16.58 L/s
e  Maximum day demand + fire flow (167 L/s) = 183.58 L/s
e  Maximum day demand + fire flow (200 L/s) = 216.58 L/s
e Maximum day demand + fire flow (217 L/s) = 233.58 L/s
e Maximum day demand + fire flow (283 L/s) = 299.58 L/s
e Peak hour demand =36.15 L/s

Please note the following:
e The above demands and fire flows should be applied equally between connection points 1, 2, 3, and 4.
e FUS calculations have been completed for the traditional townhomes not complying with the
conditions of City of Ottawa Technical Bulletin ISDTB-2018-02.

For the maximum day demand plus fire flow scenarios, the HGLs for the lowest (167 L/s) and highest (283 L/s) fire
flow requirement scenarios should be provided. The HGLs for any intermediate fire flow scenarios will be
interpolated. Please confirm if any pumps turn on between the lowest (167 L/s) and highest (283 L/s) fire flow
requirement scenarios. If there are any pumps feeding the development area and any additional pumps turning on
between the lowest and highest fire flow scenarios, the HGLs cannot be interpolate or extrapolated.

Finally, in previous iterations of boundary conditions provided by the City, HGLs were provided for before and after
the proposed pressure zone realignment in the BARR (3SW) and the 3C (SUC) pressure zones. Please confirm which
boundary condition should be used.

If you have any questions, please do not hesitate to contact me.
Yours truly,

GeoAdvice Engineering Inc.

_ (Aot
N L S

Werner de Schaetzen, Ph.D., P.Eng.

President and Chief Executive Officer
werner@geoadvice.com

GeoAdvice Engineering Inc.

Attachments: Mark up for connection locations and demand calculations
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Consumer Water Demands

Phase 3 - Residential Demands

Number of Population Average Day Demand Max Day Peak Hour Min Hour
Dwelling Type Units Persons per| Population Per Dwelling (L/c/d) (L/d) (ws) 2.5x Avg. Day | 2.2xMax Day | 0.5x Avg. Day
Unit Type (L/s) (L/s) (L/s)
Single Detached 61 3.4 208 58,240 0.67 1.69 3.71 0.34
Back-to-Back Townhome 122 2.7 330 280 92,400 1.07 2.67 5.88 0.53
Traditional Townhome 151 2.7 408 114,240 1.32 3.31 7.27 0.66
Subtotal 334 946 264,880 3.07 7.66 16.86 1.53
Phase 3 - Non Residential Demands
Area Average Day Demand Max Day Peak Hour Min Hour
Property Type 1.5x Avg. Day | 1.8 x Max Day | 0.5 x Avg. Day
ha L/ha/d L/d L/s
(ha) Whafd) | War W9 (Ls) (Ls) (us)
Park 0.07 Phase 3A 28,000 1,960 0.02 0.03 0.06 0.01
Subtotal 0.07 1,960 0.02 0.03 0.06 0.01
Phase 4 - Residential Demands
Number of Population Average Day Demand Max Day Peak Hour Min Hour
Dwelling T i i . . . . g
welling Type Units Person_s per| Population Per Dwelling (L/e/d) (w/d) (L/s) 2.5xAvg. Day | 2.2xMaxDay [ 0.5xAvg. Day
Unit Type (L/s) (L/s) (L/s)
Back-to-Back Townhome 88 2.7 238 66,640 0.77 1.93 4.24 0.39
Traditional Townhome 281 2.7 759 212,520 2.46 6.15 13.53 1.23
Subtotal 369 997 279,160 3.23 8.08 17.77 1.62
Phase 4 - Non Residential Demands
Area Average Day Demand Max Day Peak Hour Min Hour
Property Type 1.5xAvg. Day | 1.8 x Max Day | 0.5 x Avg. Day
ha L/ha/d L/d L/s
(ha) Whaid) | War | W9) (Ls) (Ls) (Ls)
Park 1.66 Phase 4 28,000 46,480 0.54 0.81 1.45 0.27
Subtotal 1.66 46,480 0.54 0.81 1.45 0.27
Average Day Max Day Peak Hour Min Hour
|Scenario 1 Total 6.86 16.58 36.15 3.43




Connection #1

Connection #3

Connection #2

Proposed Development
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Confidentiality and Copyright

This document was prepared by GeoAdvice Engineering Inc. for David Schaeffer Engineering Ltd. The material in this
document reflects the best judgment of GeoAdvice in light of the information available to it at the time of
preparation. Any use which a third party makes of this report, or any reliance on or decisions made based on it, are
the responsibilities of such third parties. GeoAdvice accepts no responsibility for damages, if any, suffered by any
third party as a result of decision made or actions based on this document. Information in this document is to be
considered the intellectual property of GeoAdvice Engineering Inc. in accordance with Canadian copyright law.

Statement of Qualifications and Limitations

This document represents GeoAdvice Engineering Inc. best professional judgment based on the information
available at the time of its completion and as appropriate for the project scope of work. Services performed in
developing the content of this document have been conducted in a manner consistent with that level and skill
ordinarily exercised by a member of the engineering profession currently practicing under similar conditions. No
warranty, express or implied is made.
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Hydraulic Capacity and Modeling Analysis
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)

1 Introduction

GeoAdvice Engineering Inc. (“GeoAdvice”) was retained by David Schaeffer Engineering Ltd.
(“DSEL”) to size the proposed water main network for the Drummond Lands development
(“Development”) in the City of Ottawa, ON (“City”).

The development will have four (4) connections to the City water distribution system:
e Connection 1: Elevation Road (North)
e Connection 2: Travertine Way at Haiku Street
e Connection 3: Elevation Road at Haiku Street
e Connection 4: Dundonald Drive

The Drummond Lands development will connect north to the Meadows development and south
to the Brazeau development.

The development site is shown in Figure 1.1 on the following page, with the final recommended
pipe diameters.

This report describes the assumptions and results of the hydraulic modeling and capacity analysis
using InfoWater (Innovyze), a GIS water distribution system modeling and management software
application.

The results presented in this report are based on the analysis of steady state simulations. The
predicted available fire flows, as calculated by the hydraulic model, represent the flow available
in the water main while maintaining a residual pressure of 20 psi at the hydrant. No extended
period simulations were completed in this analysis to assess the water quality or to assess the
hydraulic impact on storage and pumping.
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Hydraulic Capacity and Modeling Analysis
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2 Modeling Considerations

2.1 Water Main Configuration

The water main network was modeled based on drawings prepared by DSEL
(1123_Gen_World_Coord_May1223.dwg) and provided to GeoAdvice on May 15, 2023.

2.2 Elevations

Elevations of the modeled junctions were assigned according to a preliminary site grading plan
prepared by DSEL (1123_Grad_World_Coord_May1223.dwg) and provided to GeoAdvice on May
15t 2023.

2.3 Consumer Demands

The residential demands were based on a demand rate of 280 L/cap/d as per City of Ottawa
technical bulletin ISTB 2021-03. The park rate of 28,000 L/ha/d was assumed as per the City of
Ottawa design guidelines and is consistent with similar previously completed developments
within the City of Ottawa. Demand factors used for this analysis were taken according to the City
of Ottawa 2010 Design Guidelines Table 4.2 Consumption Rate for Subdivisions of 501 to 3,000
Persons. Population densities were assigned according to Table 4.1 Per Unit Populations from the
City of Ottawa Design Guidelines. A summary of these tables highlighting relevant data for this
development is shown in Table 2.1.

Table 2.1: City of Ottawa Demand Factors

Demand Type Amount Units
Average Day Demand
Residential 280 L/c/d
Park 28,000 L/ha/d
Maximum Daily Demand
Residential 2.5 x avg. day L/c/d
Park 1.5 x avg. day L/ha/d
Peak Hour Demand
Residential 2.2 x max. day L/c/d
Park 1.8 x max. day L/ha/d

Table 2.2 to Table 2.3 summarize the water demand calculations for the Drummond Lands.
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Table 2.2: Development Population and Demand Calculations — Drummond Lands

Persons Average Maximum Peak
Dwelling Number Per Population Day Day Hour
Type of Units Unit* P Demand Demand Demand
(L/s) (L/s) (L/s)
Single 61 3.4 208 0.67 1.69 3.71
Detached

ULz 210 2.7 568 1.84 4.60 10.12
Townhome

Back-to-Back ., 2.7 1,167 3.78 9.45 20.80
Townhouse

Total 703 1,943 6.30 15.74 34.63

*City of Ottawa Design Guidelines.

Table 2.3: Non Residential Demand Calculations — Drummond Lands

Average Maximum Peak
Area Day Day Hour

Land Use Type Demand Demand Demand

(ha) (L/s) (L/s) (L/s)
| Park 1.73 0.56 0.84 151 |

Demands were grouped into demand polygons then uniformly distributed to the model nodes
located within each polygon. Detailed calculations of demands as well as the illustrated allocation
areas are shown in Appendix A.

2.4 Fire Flow Demand

Fire flow calculations were previously completed in accordance with the Fire Underwriters
Survey’s (FUS) Water Supply for Public Fire Protection Guideline (1999) and City of Ottawa
Technical Bulletin ISTB-2018-02. The required fire flow for single detached and traditional
townhomes that meet Technical Bulletin ISTB-2018-02 requirements were capped at 10,000
L/min (167 L/s). For the townhouse units where the 10,000 L/min cap could not be applied, the
FUS calculations yielded the following required fire flows:

e Block 151: 12,000 L/min (200 L/s)
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For the back-to-back townhouse units, the architect provided a section of the back-to-back units
that illustrates that the basements are more than 50% below grade. The areas used for the fire
flow calculations represent the largest units and total floor areas of the back-to-back product, as
confirmed by the architect. Please refer to the correspondence in the Appendix B for additional
detail. Therefore, only the areas for two (2) floors were used and the FUS calculations for the
back-to-back townhouse blocks yielded the following required fire flows:

e 8-unit back-to-back townhouse (middle of development): 13,000 L/min (217 L/s)

e 8-unit back-to-back townhouse (east side of development): 12,000 L/min (200 L/s)

e 10-unit back-to-back townhouse: 10,000 L/min (167 L/s), with one (1) firewall

At this time, there is not enough information available to calculate the required fire flows of the
park. As such, the following required fire flow was assumed, based on similar information from
previously completed projects:

e Park: 167 L/s

Fire flow simulations were completed at each model node. The locations of nodes do not
necessarily represent hydrant locations.

Detailed FUS fire flow calculations as well as the illustrated spatial allocation of the required fire
flows are shown in Appendix B.

2.5 Boundary Conditions

The boundary conditions were provided by the City of Ottawa in the form of Hydraulic Grade Line
(HGL) at the following locations:

e Connection 1: Elevation Road (North)

e Connection 2: Travertine Way at Haiku Street

e Connection 3: Elevation Road at Haiku Street

e Connection 4: Dundonald Drive

The above connection points are illustrated in Figure 1.1.

Boundary conditions were provided for Peak Hour (PHD), Maximum Day plus Fire (MDD+FF) and
Average Day (high pressure check, ADD) demand conditions.

Under existing conditions, the development will be serviced by the 3SW pressure zone; however,
in the future, it will be serviced by the South Urban Community (SUC) pressure zone. The future
pressure realignment for the SUC pressure zone includes the previous 3C pressure zone, portions
of the current adjacent pressure zones, and the portion of the 3SW pressure zone where the
development is located. The future SUC pressure zone is expected to be serviced by additional
pumps and storage tanks.

1
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Boundary conditions were provided under the existing and future pressure zone configurations.
As the timeline for the pressure zone realignment is unconfirmed at this time, the existing
conditions were used to ensure that the most conservative option was selected for each of the
ADD, PHD, and MDD+FF scenarios.

The City boundary conditions were provided to GeoAdvice on May 16, 2023, and can be found in
Appendix C.

Table 2.4 summarizes the City of Ottawa boundary conditions used to size the water network.

Table 2.4: Boundary Conditions

Connection 1 Connection 2 Connection 3 Connection 4
HGL (m) HGL (m) HGL (m) HGL (m)

Condition*

Average Day 156.7 156.7 1567 67
(max. pressure)

Pe:j\k Hour 1411 1411 411 o
(min. pressure)

Max Day + Fire Flow

(167 L/s) 137.5 137.5 137.5 137.5
Max Day + Fire Flow

(200 L/s) + 135.8 135.0 135.6 135.9
Max Day + Fire Flow

(217 L/s) + 135.0 133.7 134.7 135.0

*Based on the existing boundary conditions provided by the City of Ottawa.
 Interpolated values. The City did not confirm if additional pumps were turned on.
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3 Hydraulic Capacity Design Criteria

3.1 Pipe Characteristics

Pipe characteristics of internal diameter (ID) and Hazen-Williams C factors were assigned in the
model according to the City of Ottawa Design Guidelines for PVC water main material. Pipe
characteristics used for the development are outlined in Table 3.1 below.

Table 3.1: Model Pipe Characteristics

Nominal Diameter ID PVC Hazen Williams
(mm) (mm) C-Factor (/)
150 155 100
200 204 110
250 250 110
300 297 120
400 400 120

3.2 Pressure Requirements

As outlined in the City of Ottawa Design Guidelines, the generally accepted best practice is to
design new water distribution systems to operate between 350 kPa (50 psi) and 480 kPa (70 psi).
The maximum pressure at any point in the distribution system in occupied areas outside of the
public right-of-way shall not exceed 552 kPa (80 psi). Pressure requirements are outlined in Table
3.2.

Table 3.2: Pressure Requirements

Minimum Pressure Maximum
| Demand Condition _ Pressure
(kPa) (psi) (kPa) (psi)
Normal Operating Pressure (maximum daily flow) 350 50 480 70
Peak Hour Demand (minimum allowable pressure) 276 40 - -
Maximum Fixture Pressure (Ontario Building Code) - - 552 80
Maximum Distribution Pressure (minimum hour check) - - 552 80
Maximum Day Plus Fire 140 20 - -
Project ID: 2021-089-DSE Page | 10
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4 Hydraulic Capacity Analysis

The proposed water mains within the development were sized to the minimum diameter which
would satisfy the greater of maximum day plus fire and peak hour demand. Modeling was carried
out for average day, peak hour and maximum day plus fire flow using InfoWater.

Detailed pipe and junction model input data can be found in Appendix D.

4.1 Development Pressure Analysis

The modeling results indicate that the development can be adequately serviced by the proposed
water main layout shown in Figure 1.1. Modeled service pressures for the development are
summarized in Table 4.1 below.

Table 4.1: Summary of the Drummond Lands Available Service Pressures

Average Day Demand Peak Hour Demand
Maximum Pressure Minimum Pressure
80 psi (552 kPa) 49 psi (341 kPa)

As outlined in the City of Ottawa Design Guidelines, the generally accepted best practice is to
design new water distribution systems to operate between 350 kPa (50 psi) and 480 kPa (70 psi).
The maximum pressure at any point in the distribution system in occupied areas outside of the
public right-of-way shall not exceed 552 kPa (80 psi). As such, based on the City boundary
conditions for the average day demand scenario, pressure reducing valves may be required
throughout the development. In summary:

e Under the existing pressure zone conditions, any location with elevation lower than
100.4 m may experience high pressures (> 80 psi). The minimum modeled development
elevation is 100.4 m, and as a result, pressure greater than 80 psi are not predicted to
occur within the Drummond Lands development under the existing pressure zone
conditions.

e Under the future pressure zone conditions, any location with the elevation lower than
90.4 m may experience high pressures (= 80 psi). The minimum modeled development
elevation is 100.4 m, and as a result, high pressures are not predicted to occur within the
Drummond Lands development under the future pressure zone conditions.

Detailed pipe and junction result tables and maps can be found in Appendix E.
4.2 Development Fire Flow Analysis
4.2.1 Standard Fire Flow Analysis

Summaries of the minimum available fire flows in the development are shown in Table 4.2.
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A different protocol was applied to the design of the water mains adjacent to 8-unit back-to- back
townhouse units on the eastern portion of the as per Technical Bulletin ISTB-2018-02. The results
for these junctions are presented in Section 4.2.2.

v

Table 4.2: Summary of the Drummond Lands Minimum Available Fire Flows

Required Fire Flow Minimum Available Flow* Junction ID
167 L/s 186 L/s JCT-041
200 L/s 206 L/s JCT-052
217 L/s 291 L/s JCT-022

*The predicted available fire flows, as calculated by the hydraulic model, represent the flow available in the water
main while maintaining a residual pressure of 20 psi at the hydrant. High available fire flows (>500 L/s) are theoretical
values. Actual available fire flow is limited by the hydraulic losses through the hydrant lateral and hydrant port sizes.

As shown in Table 4.2, the fire flow requirements can be met at all junctions within the
development, except for junctions JCT-039, JCT-040, JCT-043, JCT-044, JCT-045, and JCT-053
(adjacent to 8-unit back-to-back townhouse units), which will use the watermain network sizing
protocol referenced in Appendix | of City of Ottawa Technical Bulletin ISTB-2018-02 (refer to
Section 4.2.2).

Summaries of the residual pressures in the development are shown below in Table 4.3. The
minimum allowable pressure under fire flow conditions is 140 kPa (20 psi) at the location of the

fire.

Table 4.3: Summary of the Drummond Lands Residual Pressures (MDD + FF)

Minimum Residual Average Residual Maximum Residual |
Pressure Pressure Pressure
| 21 psi (148 kPa) 38 psi (263 kPa) 52 psi (357 kPa) |

As shown in Table 4.3, there is sufficient residual pressure at all the junctions within the
development, except for junctions JCT-039, JCT-040, JCT-043, JCT-044, JCT-045, and JCT-053
(adjacent to 8-unit back-to-back townhouse units), which will use the watermain network sizing
protocol referenced in Appendix | of City of Ottawa Technical Bulletin ISTB-2018-02 (refer to
Section 4.2.2).

Detailed fire flow results and figures illustrating the fire flow results can be found in Appendix F.
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4.2.2 Fire Flow Analysis using Hydrant Analysis

The watermain network sizing protocol referenced in Appendix | of City of Ottawa Technical
Bulletin ISTB-2018-02 (“protocol”) was applied to the design of the watermains fronting the most
conservative 8-unit back-to-back townhouse Block 171 (expected to have the highest required
fire flow), which will be applied to all water mains fronting the 8-unit back-to-back townhouse
units corresponding with the following junctions: JCT-039, JCT-040, JCT-043, JCT-044, JCT-045,
and JCT-053. This protocol determined the appropriate sizing of these watermains and associated
hydrant requirements.

Table 4.4 shows the fire flow simulation results obtained when applying the protocol and Table
4.5 shows the proposed hydrants spacing. The proposed hydrants placement and the modeling

results are shown in Appendix G.

Table 4.4: Fire Flow Split and Modeling Results (Back-to-Back Townhouse Block 171)

Hydrant ID Flow at Hydrant Residual Pressure
HYD-01 3,780 L/min 23 psi
HYD-02 2,550 L/min 23 psi
HYD-03 5,670 L/min 21 psi

Total 12,000 L/min (200 L/s) all > 20 psi

Table 4.5: Hydrant Distances (Back-to-Back Townhouse Block 171)

Distance to Hydrant

Location

| Block 172 83 m 59 m 19 m |

Table 4.4 shows that sufficient fire flow is possible at Block 171 when hydrants HYD-01, HYD-02
and HYD-03 are flowing simultaneously. In addition, all hydrants are within 150 m of Block 171.

It is important to note that all hydrants will need to comply with the City of Ottawa Guidelines
(see Section 5.3).
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5 Other Servicing Considerations

5.1 Water Supply Security

The City of Ottawa Design Guidelines allow single feed systems for developments up to a total
average day demand of 50 m3/day and require two (2) feeds if the development exceeds
50 m3/day for supply security, according to Technical Bulletin ISDTB-2018-02.

The Drummond Lands development services a total average day demand of 593 m3/day; as such,
two (2) feeds are required. Four (4) feeds to the Drummond Lands development were modeled
as part of the analysis.

5.2 Valves

No comment has been made in this report with respect to exact placement of isolation valves
within the distribution network for the development other than to summarize the City of Ottawa
Design Guidelines for number, location, and spacing of isolation valves:

e Tee intersection —two (2) valves

e Cross intersection —three (3) valves

e Valves shall be located 2 m away from the intersection

e 300 m spacing for 150 mm to 400 mm diameter valves

e Gate valves for 100 mm to 300 mm diameter mains

e Butterfly valves for 400 mm and larger diameter mains

Drain valves are not strictly required under the City of Ottawa Design Guidelines for water mains
under 600 mm in diameter. The Guidelines indicate that “small diameter water mains shall be
drained through hydrant via pumping if needed.”

Air valves are not strictly required under the City of Ottawa Design Guidelines for water mains up
to and including 400 mm in diameter. The Guidelines indicate that air removal “can be
accomplished by the strategic positioning of hydrant at the high points to remove the air or by
installing or utilizing available 50 mm chlorination nozzles in 300 mm and 400 mm chambers.”

The detailed engineering drawings for the Drummond Lands development are expected to
identify valves in accordance with the requirements noted above.
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5.3 Hydrants

No additional comment has been made in this report with respect to exact placement of hydrants
within the distribution network for the development other than Section 4.2.2. All hydrants will
be required to meet the City of Ottawa Design Guidelines for maximum hydrant spacing:
e 125 m for single family unit residential areas on lots where frontage at the street line is
15 m or longer
e 110 m for single family unit residential areas on lots where frontage at the street line is
less than 15 m and for residential areas zoned for row housing, doubles or duplexes
e 90 m for institutional, commercial, industrial, apartments and high-density areas

The detailed engineering drawings for the Drummond Lands development are expected to
identify hydrant locations in accordance with the requirements noted above.

5.4 Water Quality

The turnover rate of the water within the Drummond Lands development network, calculated
from the connections to the development is about 6 hours (ADD is 593 m3/day).

The above rate is based on the volume of the development network and the development
average day demand.
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6 Conclusions

The hydraulic capacity and modeling analysis of the Drummond Lands development yielded the
following conclusions:

The proposed water main network can deliver all domestic flows, with service pressures
expected to range between 49 psi (341 kPa) and 80 psi (552 kPa).

The proposed water main network is able to deliver fire flows at all junctions using the
water main network sizing protocol referenced in the City of Ottawa Technical Bulletin
ISTB-2018-02, except for junctions JCT-039, JCT-040, JCT-043, JCT-044, JCT-045, and JCT-
053 (adjacent to 8-unit back-to-back townhouse units). The watermain network sizing
protocol referenced in Appendix | of City of Ottawa Technical Bulletin ISTB-2018-02 was
applied to the design of the watermains fronting these buildings. Using the guidelines in
Appendix I, the proposed water main network is able to deliver fire flows to the 8-unit
back-to-back townhouse units.

Pressure reducing valves may be required, since maximum pressures are predicted to
exceed the City of Ottawa Design Guidelines (> 80 psi).

0 Under the existing pressure zone conditions, any location with elevation lower
than 100.4 m may experience high pressures (= 80 psi). The minimum modeled
development elevation is 100.4 m, and as a result, pressure greater than 80 psi
are not predicted to occur within the Drummond Lands development under the
existing pressure zone conditions.

0 Under the future pressure zone conditions, any location with the elevation lower
than 90.4 m may experience high pressures (> 80 psi). The minimum modeled
development elevation is 100.4 m, and as a result, high pressures are not
predicted to occur within the Drummond Lands development under the future
pressure zone conditions.

Hydraulic modeling was completed using the existing scenario boundary conditions
provided, to ensure that the most conservative HGLs were used to analyze the ADD, PHD,
and MDD+FF scenarios.
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Appendix A Domestic Water Demand Calculations and Allocation
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Consumer Water Demands

Phase 3 - Residential Demands

Number of Population Average Day Demand Max Day Peak Hour
umber o
Dwelling Type Units Personis per| Population Per Dwelling (L/c/d) (L/d) (L/s) 2.5 x Avg. Day | 2.2 x Max Day
Unit Type (L/s) (L/s)
Single Detached 61 3.4 208 58,240 0.67 1.69 3.71
Back-to-Back Townhome 122 2.7 330 280 92,400 1.07 2.67 5.88
Traditional Townhome 151 2.7 408 114,240 1.32 3.31 7.27
Subtotal 334 946 264,880 3.07 7.66 16.86
Phase 3 - Non Residential Demands
Area Average Day Demand Max Day Peak Hour
Property Type 1.5x Avg. Da 1.8 x Max Da
pery v (ha) (t/ha/d) | (1/d) (1/5) g ooy Y
(L/s) (L/s)
Park 0.07 Phase 3A 28,000 1,960 0.02 0.03 0.06
Subtotal 0.07 1,960 0.02 0.03 0.06
Phase 4 - Residential Demands
Number of Population Average Day Demand Max Day Peak Hour
umber o
Dwelling Type Units Person.s per| Population Per Dwelling (L/c/d) (L/d) (L/s) 2.5x Avg. Day | 2.2 x Max Day
Unit Type (L/s) (L/s)
Back-to-Back Townhome 88 2.7 238 66,640 0.77 1.93 4.24
Traditional Townhome 281 2.7 759 212,520 2.46 6.15 13.53
Subtotal 369 997 279,160 3.23 8.08 17.77
Phase 4 - Non Residential Demands
Area Average Day Demand Max Day Peak Hour
Property Type 1.5x Avg. Da 1.8 x Max Da
pery YR (ha) Uha/d) | (W) | (L/s) o Y
(L/s) (L/s)
Park 1.66 Phase 4 28,000 46,480 0.54 0.81 1.45
Subtotal 1.66 46,480 0.54 0.81 1.45
Average Day Max Day Peak Hour
[Total 6.86 16.58 36.15




Demand Calculations and Allocation

Drummond Lands Domestic Demands

Average Day Demand Max Day Peak Hour

Demand Polygon Junction ID Dwelling Type Number of Units |  Population 9 4 2.5 x Avg. Day | 2.2 x Max Day
Ucid d s (L) (L)
1 JCT-002 Single Detached 17 58 280 16,231 0.19 0.46 1.02
JCT-003 Traditional Townhouse 21 57 280 15,888 0.19 0.46 1.02
- . 0.12 0.31 0.67

JCT-004 Single Detached 19 65 280 18,140

2 JCT-005 0.12 0.31 0.67
JCT-006 Traditional Townhouse 32 86 280 24,210 012 031 0.67
JCT-007 0.12 0.31 0.67
3 JCT-008 Single Detached 17 58 280 16,231 0.18 0.44 0.97
JCT-009 Traditional Townhouse 19 51 280 14,375 0.18 0.44 0.97
2 JCT-010 Single Detached 3 10 280 2,864 0.06 0.16 0.36
JCT-050 Traditional Townhouse 11 30 280 8,322 0.06 0.16 0.36
JCT-028 0.18 0.44 0.96
5 JCT-029 Traditional Townhouse 80 216 280 60,525 018 044 0.96
JCT-030 0.18 0.44 0.96
J-60 0.18 0.44 0.96
JCT-040 0.09 0.23 0.50
JCT-041 Traditional Townhouse 9 24 280 6,809 0.09 0.23 0.50
JCT-042 0.09 0.23 0.50
6 JCT-043 0.09 0.23 0.50
JCT-044 0.09 0.23 0.50
JCT-045 Back-to-Back Townhouse 74 200 280 56,046 0.09 0.23 0.50
JCT-052 0.09 0.23 0.50
JCT-053 0.09 0.23 0.50
JCT-023 Traditional Townhouse 59 159 280 44,637 011 027 0.59
JCT-024 0.11 0.27 0.59
7 JCT-037 0.11 0.27 0.59
JCT-038 Back-to-Back Townhouse 14 38 280 10,603 011 0.27 0.59
JCT-039 0.11 0.27 0.59
JCT-051 0.11 0.27 0.59
8 JCT-001 Single Detached 5 17 280 4,774 0.09 0.22 0.49
JCT-049 Traditional Townhouse 14 38 280 10,592 0.09 0.22 0.49
JCT-015 0.16 0.40 0.89
JCT-016 Traditional Townhouse 47 127 280 35,558 0.16 0.40 0.89
JCT-017 0.16 0.40 0.89
9 JCT-018 0.16 0.40 0.89
JCT-019 0.16 0.40 0.89
JCT-020 0.16 0.40 0.89
JCT-021 Back-to-Back Townhouse 100 270 280 75,738 016 0.40 0.89
JCT-022 0.16 0.40 0.89
JCT 011 Traditional Townhouse 28 76 280 21,184 0.11 0.27 0.60
10 JCT-012 0.11 0.27 0.60
JCT-013 Back-to-Back Townhouse 22 60 280 16,662 011 027 0.60
JCT-014 0.11 0.27 0.60
JCT-031 0.11 0.27 0.60
JCT-032 0.11 0.27 0.60
1 JCT-033 Traditional Townhouse 75 203 280 56,742 0.11 0.27 0.60
JCT-034 0.11 0.27 0.60
JCT-035 0.11 0.27 0.60
JCT-036 0.11 0.27 0.60
12 JCT-025 Traditional Townhouse 17 46 280 12,861 0.07 019 0.41
JCT-026 0.07 0.19 0.41
JCT-027 0.06 0.15 0.32
13 JCT-046 Traditional Townhouse 20 54 280 15,131 0.06 0.15 0.32
JCT-054 0.06 0.15 0.32

Total: 703 1,943 544,121 6.30 15.74 34.64

Drummond Lands Non-Domestic Demands
Average Day Demand Max Day Peak Hour
Property Type Junction ID Phase Area (ha) 1.5 x Avg. Day | 1.8 x Max Day
(L/ha/d) (L/d) (L/s)

(L/s) (L/s)
Park (Block 199) JCT-004 0.07 28,000 1,960 0.02 0.03 0.06
JCT-025 0.13 0.20 0.36
JCT-026 0.13 0.20 0.36
Park (Block 200) ICT-.027 1.66 28,000 46,480 0.13 0.20 0.36
JCT-046 0.13 0.20 0.36
Total: 1.73 48,440 0.56 0.84 151
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Hydraulic Capacity and Modeling Analysis
Drummond Lands

Appendix B FUS Fire Flow Calculations and Allocation

Project ID: 2021-089-DSE
Permit to Practice: 1000623

ADVICE
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FUS Required Fire Flow Calculation

Client

: David Schaeffer Engineering Ltd.

Calculations Based on "Water Supply for Public Fire
Protection", Fire Underwriters Survey, 1999.

Project: 2021-089-DSE
Development: Drummond Lands
Zoning: Multi Family Residential
Date: April 20, 2022

Back-to-Back Townhouse Block 173 (10 unit)

One (1) firewall splitting block into 6 unit and 4 unit areas

ADVICE

Note: For other 10-unit back-to-back townhouse blocks, a similar fire flow as calculated

below will be used.

A. Type of Construction:

Wood Frame Construction

. Ground Floor Area:

C. Number of Storeys:

o

. Required Fire Flow*:

C: Coefficient related to the type of construction

A: Effective area

The total floor area in m” in the building being considered

E. Occupancy
Occupancy content hazard

m

. Sprinkler Protection
Automatic sprinkler protection

G. Exposures

Side Se?aration
Distance
North 3.1to10m
East Beyond 45 m
South Fire wall
West 20.1to30m

H. Wood Shake Charge
For wood shingle or shake roofs

Note: The back-to-back townhouse dwellings are separated

332 m’ by less than 3 m; therefore, they must be considered as one
fire area. The combined area of 6 units is considered in this
2 calculation.
Architect confirmed that the basement will be 50% or more below grade. Therefore, only the areas of 2 floors were used in this calculation
F =220CVA
Cc= 15
A= 699 m’ (Combined area of 6 units)
F= 8,727 L/min D= 9,000 L/min*
Limited Combustible -15 %ofD  -1,350 L/min E= 7,650 L/min
None 0 %ofE 0 L/min F= 7,650 L/min
Length-Height Factor -
eng. elght Factor Construction Type - Adjacent Structure
Adjacent Structure Exposure
31-60 m-storeys Wood Frame or Non-Combustible 18%
0-30 m-storeys Wood Frame or Non-Combustible 0%
31-60 m-storeys Wood Frame or Non-Combustible 10%
31-60 m-storeys Wood Frame or Non-Combustible 8%
Total 36%
%ofE  +2,754 L/min G= 10,404 L/min
No 0 L/min H= 10,404 L/min
Total Fire Flow Required 10,000 L/min**
167 L/s
Required Duration of Fire Flow 2 Hrs
Required Volume of Fire Flow 1,200 m’

*Rounded to the nearest 1,000 L/min

The Total Required Fire Flow for the Drummond Lands development should be reviewed when drawings and site plans have been finalized. The Total
Required Fire Flow may be reduced or increased depending on area, construction, occupancy, exposures, and level of sprinkler protection. If any of
these items change, the Total Required Fire Flow should be reviewed to determine the impact.

Consideration should be given for fire prevention during construction phases as the required fire flows during construction of buildings is substantially
higher than after the buildings are occupied. This is due to exposed framing and inactive sprinkler systems. Fires starting in unprotected portion of
buildings quickly become too strong for sprinkler systems in protected portion of buildings. As such, special precautions should be taken any time

construction is occurring.

* The amount and rate of water application required in firefighting to confine and control the fires possible in a building or group of buildings which comprise essentially the same fire

area by virtue of immediate exposure.

** Rounded to the nearest 1,000 L/min



FUS Required Fire Flow Calculation

Client: David Schaeffer Engineering Ltd.

Calculations Based on "Water Supply for Public Fire
Protection", Fire Underwriters Survey, 1999.

Project: 2021-089-DSE
Development: Drummond Lands
Zoning: Multi Family Residential
Date: April 20, 2022

Back-to-Back Townhouse Block 172 (8 units)

ADVICE

Note: For other 8-unit back-to-back townhouse blocks, a similar fire flow as calculated below

will be used.

A. Type of Construction:

B. Ground Floor Area:

C. Number of Storeys:

o

. Required Fire Flow*:

Wood Frame Construction

C: Coefficient related to the type of construction

A: Effective area

The total floor area in m” in the building being considered

E. Occupancy
Occupancy content hazard

m

. Sprinkler Protection
Automatic sprinkler protection

G. Exposures

Side Se?aration
Distance
North 3.1to10m
East Beyond 45 m
South 3.1to10m
West 20.1to30m

H. Wood Shake Charge
For wood shingle or shake roofs

Note: The back-to-back townhouse dwellings are separated

469 m’ by less than 3 m; therefore, they must be considered as one
fire area. The combined area of 8 units is considered in this
2 calculation.
Architect confirmed that the basement will be 50% or more below grade. Therefore, only the areas of 2 floors were used in this calculation
F =220CVA
Cc= 15
A= 937 m’ (Combined area of 8 units)
F= 10,104 L/min D= 10,000 L/min*
Limited Combustible -15 %ofD -1,500 L/min E= 8,500 L/min
None 0 %ofE 0 L/min F= 8,500 L/min
Length-Height Factor -
eng. elght Factor Construction Type - Adjacent Structure
Adjacent Structure Exposure
31-60 m-storeys Wood Frame or Non-Combustible 18%
0-30 m-storeys Wood Frame or Non-Combustible 0%
31-60 m-storeys Wood Frame or Non-Combustible 18%
31-60 m-storeys Wood Frame or Non-Combustible 8%
Total 44%
%ofE  +3,740 L/min G= 12,240 L/min
No 0 L/min H= 12,240 L/min
Total Fire Flow Required 12,000 L/min**
200 L/s
Required Duration of Fire Flow 2.5 Hrs
Required Volume of Fire Flow 1,800 m’

*Rounded to the nearest 1,000 L/min

The Total Required Fire Flow for the Drummond Lands development should be reviewed when drawings and site plans have been finalized. The Total
Required Fire Flow may be reduced or increased depending on area, construction, occupancy, exposures, and level of sprinkler protection. If any of
these items change, the Total Required Fire Flow should be reviewed to determine the impact.

Consideration should be given for fire prevention during construction phases as the required fire flows during construction of buildings is substantially
higher than after the buildings are occupied. This is due to exposed framing and inactive sprinkler systems. Fires starting in unprotected portion of
buildings quickly become too strong for sprinkler systems in protected portion of buildings. As such, special precautions should be taken any time

construction is occurring.

* The amount and rate of water application required in firefighting to confine and control the fires possible in a building or group of buildings which comprise essentially the same fire

area by virtue of immediate exposure.

** Rounded to the nearest 1,000 L/min



FUS Required Fire Flow Calculation

Client:
Project:

Development:

David Schaeffer Engineering Ltd.
2021-089-DSE

Drummond Lands Single Family Lots 42-61

Calculations

Protection", Fire Underwriters Survey, 1999.

Based on "Water Supply for Public Fire

ADVICE

Zoning: Multi Family Residential Note: For other single family lots that do comply with the City of Ottawa Technical Bulletin
Date: March 22, 2022 ISDTB-2018-02 4.1, a similar fire flow as calculated below will be used.
A. Type of Construction: Wood Frame Construction
B. Ground Floor Area: 1836 m’ Note: The single detached dwellings are separated by less
than 3 m; therefore, they must be considered as one fire
C. Number of Storeys: 2 area. The combined area of 20 units is considered in this
calculation.
D. Required Fire Flow*: F = 220CVA
C: Coefficient related to the type of construction C= 15
A: Effective area A= 3672 m’ (Combined area of 20 units)
The total floor area in m* in the building being considered
F= 19,997 L/min D= 20,000 L/min*
E. Occupancy
Occupancy content hazard Limited Combustible -15 %ofD  -3,000 L/min E= 17,000 L/min
F. Sprinkler Protection
Automatic sprinkler protection ~ None 0 %ofE 0 L/min F= 17,000 L/min
G. Exposures
. S ti Length-Height Factor - . .
Side er_)ara 'on eng. elght Factor Construction Type - Adjacent Structure
Distance Adjacent Structure Exposure
North 10.1t020m  Over 120 m-storeys Wood Frame or Non-Combustible 15%
East 30.1to45m 0-30 m-storeys Wood Frame or Non-Combustible 5%
South 20.1to30m  Over 120 m-storeys Wood Frame or Non-Combustible 10%
West 10.1t020m 0-30 m-storeys Wood Frame or Non-Combustible 12%
Total 42%
%ofE  +7,140 L/min G= 24,140 L/min
H. Wood Shake Charge No 0 L/min H= 24,140 L/min

The Total Required Fire Flow for the Drummond Lands development should be reviewed when drawings and site plans have been finalized. The Total
Required Fire Flow may be reduced or increased depending on area, construction, occupancy, exposures, and level of sprinkler protection. If any of

For wood shingle or shake roofs

The required fire flow exceeds the cap in the City of Ottawa Technical Bulletin ISDTB-2018-02 4.1. The single family dwellings do comply

with the provisions of the Bulletin; therefore, the required fire flow is:

Total Fire Flow Required 10,000 L/min**
167 L/s
Hrs

Required Duration of Fire Flow 2
Required Volume of Fire Flow 1,200 m’

*Rounded to the nearest 1,000 L/min

these items change, the Total Required Fire Flow should be reviewed to determine the impact.

Consideration should be given for fire prevention during construction phases as the required fire flows during construction of buildings is substantially
higher than after the buildings are occupied. This is due to exposed framing and inactive sprinkler systems. Fires starting in unprotected portion of
buildings quickly become too strong for sprinkler systems in protected portion of buildings. As such, special precautions should be taken any time

construction is occurring.

* The amount and rate of water application required in firefighting to confine and control the fires possible in a building or group of buildings which comprise essentially the same fire

area by virtue of immediate exposure.

** Rounded to the nearest 1,000 L/min



FUS Required Fire Flow Calculation

Client:
Project:

Development:

David Schaeffer Engineering Ltd.
2021-089-DSE

Drummond Lands Townhouse Block 94

Calculations Based on "Water Supply for Public Fire
Protection", Fire Underwriters Survey, 1999.

ADVICE

Zoning: Multi Family Residential Note: For other townhouse blocks that do comply with the City of Ottawa Technical Bulletin
Date: March 22, 2022 ISDTB-2018-02 4.2, a similar fire flow as calculated below will be used.
A. Type of Construction: Wood Frame Construction
B. Ground Floor Area: 462 m’ Note: The townhouse dwellings are separated by less
than 3 m; therefore, they must be considered as one fire
C. Number of Storeys: 2 area. The combined area of 5 units is considered in this
calculation.
D. Required Fire Flow*: F = 220CVA
C: Coefficient related to the type of construction C= 15
A: Effective area A= 924 m’ (Combined area of 5 units)
The total floor area in m* in the building being considered
F= 10,031 L/min D= 10,000 L/min*
E. Occupancy
Occupancy content hazard Limited Combustible -15 %ofD -1,500 L/min E= 8,500 L/min
F. Sprinkler Protection
Automatic sprinkler protection ~ None 0 %ofE 0 L/min F= 8,500 L/min
G. Exposures
. S ti Length-Height Factor - . .
Side er_)ara 'on eng. elght Factor Construction Type - Adjacent Structure
Distance Adjacent Structure Exposure
North 20.1to30m 91-120 m-storeys Wood Frame or Non-Combustible 10%
East 3.1to10m 0-30 m-storeys Wood Frame or Non-Combustible 17%
South 10.1to20m 61-90 m-storeys Wood Frame or Non-Combustible 14%
West 3.1to10m 0-30 m-storeys Wood Frame or Non-Combustible 17%
Total 58%
%ofE  +4,930 L/min G= 13,430 L/min
H. Wood Shake Charge No 0 L/min H= 13,430 L/min

For wood shingle or shake roofs

The required fire flow exceeds the cap in the City of Ottawa Technical Bulletin ISDTB-2018-02 4.2. The townhouse dwellings do comply
with the provisions of the Bulletin; therefore, the required fire flow is:

Total Fire Flow Required 10,000 L/min**
167 L/s
Required Duration of Fire Flow 2 Hrs

Required Volume of Fire Flow 1,200 m’

*Rounded to the nearest 1,000 L/min

The Total Required Fire Flow for the Drummond Lands development should be reviewed when drawings and site plans have been finalized. The Total
Required Fire Flow may be reduced or increased depending on area, construction, occupancy, exposures, and level of sprinkler protection. If any of
these items change, the Total Required Fire Flow should be reviewed to determine the impact.

Consideration should be given for fire prevention during construction phases as the required fire flows during construction of buildings is substantially
higher than after the buildings are occupied. This is due to exposed framing and inactive sprinkler systems. Fires starting in unprotected portion of
buildings quickly become too strong for sprinkler systems in protected portion of buildings. As such, special precautions should be taken any time
construction is occurring.

* The amount and rate of water application required in firefighting to confine and control the fires possible in a building or group of buildings which comprise essentially the same fire
area by virtue of immediate exposure.

** Rounded to the nearest 1,000 L/min



FUS Required Fire Flow Calculation
Client: David Schaeffer Engineering Ltd.
Project: 2021-089-DSE
Development: Drummond Lands
Zoning: Multi Family Residential
Date: March 22, 2022

Calculations Based on "Water Supply for Public Fire p
Protection", Fire Underwriters Survey, 1999.

Townhouse Block 151

Note: For other townhouse blocks that do not comply with the City of Ottawa Technical
Bulletin ISDTB-2018-02 4.2, a similar fire flow as calculated below will be used.

ADVICE

A. Type of Construction:

Wood Frame Construction

B. Ground Floor Area:

475 m’

C. Number of Storeys:

Note: The townhouse dwellings are separated by less

than 3 m; therefore, they must be considered as one fire

area. The combined area of 5 units is considered in this

D. Required Fire Flow*:

A: Effective area

The total floor area in m* in the building being considered

E. Occupancy
Occupancy content hazard

F. Sprinkler Protection

Automatic sprinkler protection None

G. Exposures
Side X
Distance
North 20.1to30m
East Beyond 45 m
South 10.1to20m
West 3.1to10m

H. Wood Shake Charge

F =220CVA
C: Coefficient related to the type of construction

Limited Combustible

0-30 m-storeys
0-30 m-storeys

calculation.

C=
A=

F= 10,176 L/min

-15

0

Separation Length-Height Factor -

1.5
951 m’ (Combined area of 5 units)

D= 10,000 L/min*

%ofD -1,500 L/min E= 8,500 L/min

% of E 0 L/min F= 8,500 L/min

Construction Type - Adjacent Structure

Adjacent Structure
31-60 m-storeys
0-30 m-storeys

Exposure
Wood Frame or Non-Combustible 8%
Wood Frame or Non-Combustible 0%
Wood Frame or Non-Combustible 12%
Wood Frame or Non-Combustible 17%

For wood shingle or shake roofs

Total 37%

%of E  +3,145 L/min G= 11,645 L/min

0 L/min H= 11,645 L/min

The required fire flow exceeds the cap in the City of Ottawa Technical Bulletin ISDTB-2018-02 4.2. The townhouse dwellings do not
comply with the provisions of the Bulletin; therefore, the required fire flow is:

Total Fire Flow Required 12,000 L/min**

Required Duration of Fire Flow 2.5 Hrs
Required Volume of Fire Flow 1,800 m’

200 L/s

*Rounded to the nearest 1,000 L/min

The Total Required Fire Flow for the Drummond Lands development should be reviewed when drawings and site plans have been finalized. The Total
Required Fire Flow may be reduced or increased depending on area, construction, occupancy, exposures, and level of sprinkler protection. If any of
these items change, the Total Required Fire Flow should be reviewed to determine the impact.

Consideration should be given for fire prevention during construction phases as the required fire flows during construction of buildings is substantially
higher than after the buildings are occupied. This is due to exposed framing and inactive sprinkler systems. Fires starting in unprotected portion of
buildings quickly become too strong for sprinkler systems in protected portion of buildings. As such, special precautions should be taken any time

construction is occurring.

* The amount and rate of water application required in firefighting to confine and control the fires possible in a building or group of buildings which comprise essentially the same fire

area by virtue of immediate exposure.

** Rounded to the nearest 1,000 L/min



FUS Required Fire Flow Calculation
Client: David Schaeffer Engineering Ltd.

Calculations Based on "Water Supply for Public Fire
Protection", Fire Underwriters Survey, 1999.

Project: 2021-089-DSE
Development: Drummond Lands
Zoning: Multi Family Residential
Date: March 22, 2022

Back-to-Back Townhouse Block 104 (8-units)

ADVICE

Note: For other back-to-back townhouse blocks, a similar fire flow as calculated below will

be used.

A. Type of Construction:

B. Ground Floor Area:

Wood Frame Construction

443 m’

Note: The back-to-back townhouse dwellings are separated
by less than 3 m; therefore, they must be considered as one
fire area. The combined area of 8 units is considered in this

C. Number of Storeys:

2

calculation.

Architect confirmed that the basement will be 50% or more below grade. Therefore, only the areas of 2 floors were used in this calculation

D. Required Fire Flow*:

F =220CVA

C: Coefficient related to the type of construction C= 15
A: Effective area A= 937 m’ (Combined area of 8 units)
The total floor area in m” in the building being considered
F= 10,104 L/min D= 10,000 L/min*
E. Occupancy
Occupancy content hazard Limited Combustible -15 %ofD -1,500 L/min E= 8,500 L/min
F. Sprinkler Protection
Automatic sprinkler protection ~ None 0 %ofE 0 L/min F= 8,500 L/min
G. Exposures
S ti L th-Height Factor -
Side e|.oara 'on eng. elght Factor Construction Type - Adjacent Structure
Distance Adjacent Structure Exposure
North 20.1to30m 61-90 m-storeys Wood Frame or Non-Combustible 9%
East 3.1to10m 61-90 m-storeys Wood Frame or Non-Combustible 19%
South 20.1to30m 61-90 m-storeys Wood Frame or Non-Combustible 9%
West 3.1to10m 61-90 m-storeys Wood Frame or Non-Combustible 19%
Total 56%
%ofE +4,760 L/min G= 13,260 L/min
H. Wood Shake Charge No 0 L/min H= 13,260 L/min
For wood shingle or shake roofs
Total Fire Flow Required 13,000 L/min**
217 L/s
Required Duration of Fire Flow 2.75 Hrs
Required Volume of Fire Flow 2,145 m’

*Rounded to the nearest 1,000 L/min

The Total Required Fire Flow for the Drummond Lands development should be reviewed when drawings and site plans have been finalized. The Total
Required Fire Flow may be reduced or increased depending on area, construction, occupancy, exposures, and level of sprinkler protection. If any of
these items change, the Total Required Fire Flow should be reviewed to determine the impact.

Consideration should be given for fire prevention during construction phases as the required fire flows during construction of buildings is substantially
higher than after the buildings are occupied. This is due to exposed framing and inactive sprinkler systems. Fires starting in unprotected portion of
buildings quickly become too strong for sprinkler systems in protected portion of buildings. As such, special precautions should be taken any time

construction is occurring.

* The amount and rate of water application required in firefighting to confine and control the fires possible in a building or group of buildings which comprise essentially the same fire

area by virtue of immediate exposure.

** Rounded to the nearest 1,000 L/min



FUS Requi

Client

Project
Development
Zoning

Date

ired Fire Flow Calculation
: David Schaeffer Engineering Ltd.

Calculations Based on "Water Supply for Public Fire
Protection", Fire Underwriters Survey, 1999.

: 2021-089-DSE

: Drummond Lands

: Multi Family Residential
: March 22, 2022

Back-to-Back Townhouse Block 173 (10 units)

ADVICE

Note: For other 10-unit back-to-back townhouse blocks, a similar fire flow as calculated

below will be used.

A

. Type of Construction:

. Ground Floor Area:

Wood Frame Construction

553 m’

C. Number of Storeys:

2

Note: The back-to-back townhouse dwellings are separated
by less than 3 m; therefore, they must be considered as one
fire area. The combined area of 10 units is considered in this

calculation.

Architect confirmed that the basement will be 50% or more below grade. Therefore, only the areas of 2 floors were used in this calculation

o

. Required Fire Flow*:

C: Coefficient related to the type of construction

A: Effective area

The total floor area in m” in the building being considered

E. Occupancy
Occupancy content hazard

m

. Sprinkler Protection
Automatic sprinkler protection

G. Exposures

Side Se?aration
Distance
North 3.1to10m
East Beyond 45 m
South 3.1to10m
West 20.1to30m

H. Wood Shake Charge
For wood shingle or shake roofs

F =220CVA
C= 15
A= 1166 m’ (Combined area of 10 units)
F= 11,266 L/min D= 11,000 L/min*
Limited Combustible -15 %ofD  -1,650 L/min E= 9,350 L/min
None 0 %ofE 0 L/min F= 9,350 L/min
Length-Height Factor -
eng. elght Factor Construction Type - Adjacent Structure
Adjacent Structure Exposure
61-90 m-storeys Wood Frame or Non-Combustible 19%
0-30 m-storeys Wood Frame or Non-Combustible 0%
61-90 m-storeys Wood Frame or Non-Combustible 19%
31-60 m-storeys Wood Frame or Non-Combustible 8%
Total 46%
%ofE  +4,301 L/min G= 13,651 L/min
No 0 L/min H= 13,651 L/min
Total Fire Flow Required 14,000 L/min**
233 L/s
Required Duration of Fire Flow 3 Hrs
Required Volume of Fire Flow 2,520 m’

*Rounded to the nearest 1,000 L/min

The Total Required Fire Flow for the Drummond Lands development should be reviewed when drawings and site plans have been finalized. The Total
Required Fire Flow may be reduced or increased depending on area, construction, occupancy, exposures, and level of sprinkler protection. If any of
these items change, the Total Required Fire Flow should be reviewed to determine the impact.

Consideration should be given for fire prevention during construction phases as the required fire flows during construction of buildings is substantially
higher than after the buildings are occupied. This is due to exposed framing and inactive sprinkler systems. Fires starting in unprotected portion of
buildings quickly become too strong for sprinkler systems in protected portion of buildings. As such, special precautions should be taken any time

construction is occurring.

* The amount and rate of water application required in firefighting to confine and control the fires possible in a building or group of buildings which comprise essentially the same fire

area by virtue of immediate exposure.

** Rounded to the nearest 1,000 L/min



Subject: Caivan - OABB Areas

2 Reuben Helder <reuben.helder@caivan.com> Tue, Mar 15, 9:14 AM (
* to Adam Fobert, Colin Haskin

EXTERNAL E-MAIL - Do not click links or open attachments unless you recognize the sender.

Adam,
As discussed, here are the areas for the largest End and Internal units in red:

. Total SQFT | Total SQFT
Model Number Bsmnt | FirstFlr | ScndFlr | o oTB& | (Excl. OTB
SQFT SQFT SQFT Incl. Bsmnt) | & Bsmnt)
OABB2001A 367.95 591.88 610.15 1569.98 1202.03
OABB2001B 367.95 591.88 610.15 1569.98 1202.03
OABB2001EA 378.25 608.06 627.35 1613.66 1235.41
OABB2001EB 378.25 608.06 626.43 1612.74 1234.49
OABB2002A 385.27 591.88 636.44 1613.59 1228.32
OABB2002B 385.27 591.88 630.33 1607.48 1222.21
OABB2002EA 393.91 609.79 654.53 1658.23 1264.32
OABB2002EB 393.91 609.79 684.42 1688.12 1294.21
OABB2003CA 428.62 615.23 651.74 1695.59 1266.97
OABB2003CB 428.62 615.23 634.41 1678.26 1249.64

Here are the latest drawings.
Here is the standard grading section.

Was there something else you were looking for?

REUBEN HELDER

Manager, Architecture

C: 613-410-2191


https://www.dropbox.com/sh/h8cy7lovsmdw6z9/AACS1lt7yzPAAXWxaAbtP4EPa?dl=0
https://www.dropbox.com/s/zofj4wbmihqdph8/SK-GR05%20Standard%20Lot%20Grading%20-%20OABB%20Back%20to%20Backs.pdf?dl=0
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Hydraulic Capacity and Modeling Analysis
Drummond Lands

Appendix C Boundary Conditions

Project ID: 2021-089-DSE
Permit to Practice: 1000623

ADVICE



Boundary Conditions
Drummond Lands (The Ridge Phase 3)

Provided Information

Scenario - DEIETIE

L/min L/s
Average Daily Demand 412 6.86
Maximum Daily Demand 995 16.58
Peak Hour 2,169 36.15
Fire Flow Demand #1 10,020 167
Fire Flow Demand #2 12,000 200
Fire Flow Demand #3 13,020 217
Fire Flow Demand #4 16,980 283

Location

Connaction 1 - Ekvation Rosd

Results

Existing Condition (Pressure Zone 3SW)

Connection 1 — Elevation Road

Demand Scenario Head (m) Pressure! (psi)
Maximum HGL 156.7 74.9
Peak Hour 141.1 52.7
Max Day plus Fire Flow #1 137.5 47.6




Max Day plus Fire Flow #4 131.6 39.3
1 Ground Elevation = 104.0 m
Connection 2 — Expansion Road
Demand Scenario Head (m) Pressure! (psi)
Maximum HGL 156.7 67.3
Peak Hour 141.1 45.1
Max Day plus Fire Flow #1 137.5 40.0
Max Day plus Fire Flow #4 128.8 27.7
1 Ground Elevation = 109.3 m
Connection 3 — Elevation Road
Demand Scenario Head (m) Pressure! (psi)
Maximum HGL 156.7 79.2
Peak Hour 141.1 57.0
Max Day plus Fire Flow #1 1375 51.9
Max Day plus Fire Flow #4 131.0 42.7
1 Ground Elevation = 101.0 m
Connection 4 — Dundonald Dr.
Demand Scenario Head (m) Pressure! (psi)
Maximum HGL 156.7 81.1
Peak Hour 141.1 59.0
Max Day plus Fire Flow #1 137.5 53.9
Max Day plus Fire Flow #4 131.8 457
1 Ground Elevation = 99.6 m
Future Condition (Pressure Zone SUC)
Connection 1 — Elevation Road
Demand Scenario Head (m) Pressure! (psi)
Maximum HGL 146.7 60.7
Peak Hour 141.8 53.7
Max Day plus Fire Flow #1 138.9 49.6
Max Day plus Fire Flow #4 130.4 375
1 Ground Elevation = 104.0 m
Connection 2 — Expansion Road
Demand Scenario Head (m) Pressure! (psi)
Maximum HGL 146.7 53.1
Peak Hour 141.7 46.1
Max Day plus Fire Flow #1 137.8 40.4




Max Day plus Fire Flow #4 127.6 25.9

1 Ground Elevation = 109.3 m

Connection 3 — Elevation Road

Demand Scenario Head (m) Pressure! (psi)
Maximum HGL 146.7 65.0
Peak Hour 141.7 58.0
Max Day plus Fire Flow #1 138.6 53.5
Max Day plus Fire Flow #4 129.7 40.9
1 Ground Elevation = 101.0 m

Connection 4 — Dundonald Dr.

Demand Scenario Head (m) Pressure! (psi)
Maximum HGL 146.7 67.0
Peak Hour 141.8 59.9
Max Day plus Fire Flow #1 138.9 55.9
Max Day plus Fire Flow #4 130.5 44.0
1 Ground Elevation = 99.6 m

Notes

1. As per the Ontario Building Code in areas that may be occupied, the static pressure at any fixture
shall not exceed 552 kPa (80 psi.) Pressure control measures to be considered are as follows, in
order of preference:

a. If possible, systems to be designed to residual pressures of 345 to 552 kPa (50 to 80 psi)
in all occupied areas outside of the public right-of-way without special pressure control
equipment.

b. Pressure reducing valves to be installed immediately downstream of the isolation valve in
the home/ building, located downstream of the meter so it is owner maintained.

Disclaimer

The boundary condition information is based on current operation of the city water distribution system. The
computer model simulation is based on the best information available at the time. The operation of the
water distribution system can change on a regular basis, resulting in a variation in boundary conditions.
The physical properties of watermains deteriorate over time, as such must be assumed in the absence of
actual field test data. The variation in physical watermain properties can therefore alter the results of the
computer model simulation. Fire Flow analysis is a reflection of available flow in the watermain; there may
be additional restrictions that occur between the watermain and the hydrant that the model cannot take into
account.



Hydraulic Capacity and Modeling Analysis
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Appendix D Pipe and Junction Model Inputs
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Model Inputs - Drummond Lands

ID From Node | To Node | Length (m) | Diameter (mm) | Roughness ID Elevation (m)
PPE-001| JCT-001 | JCT-002 106.97 297 120 J-60 104.4
PPE-002| JCT-002 | JCT-003 104.61 297 120 JCT-001 101.1
PPE-003| JCT-003 | JCT-004 78.98 297 120 JCT-002 100.7
PPE-004( JCT-004 | JCT-005 82.72 297 120 JCT-003 100.5
PPE-005| JCT-005 | JCT-006 89.84 297 120 JCT-004 100.9
PPE-006( JCT-006 | JCT-007 29.78 297 120 JCT-005 100.9
PPE-007| JCT-006 | JCT-008 85.50 204 110 JCT-006 101.2
PPE-008| JCT-008 | JCT-009 80.33 204 110 JCT-007 101.0
PPE-009| JCT-009 | JCT-010 77.78 204 110 JCT-008 102.7
PPE-010( JCT-010 | JCT-011 58.09 297 120 JCT-009 102.8
PPE-011| JCT-011 | JCT-012 44.57 297 120 JCT-010 103.1
PPE-012| JCT-012 JCT-013 43.66 297 120 JCT-011 104.4
PPE-013| JCT-013 | JCT-014 42.83 297 120 JCT-012 104.0
PPE-014( JCT-014 | JCT-001 59.32 297 120 JCT-013 103.6
PPE-015( JCT-015 | JCT-014 86.12 204 110 JCT-014 103.1
PPE-016| JCT-015 JCT-016 72.93 204 110 JCT-015 105.2
PPE-017| JCT-016 | JCT-017 43.79 204 110 JCT-016 105.6
PPE-018| JCT-017 JCT-018 81.15 204 110 JCT-017 105.9
PPE-019| JCT-018 | JCT-013 86.67 204 110 JCT-018 105.4
PPE-020| JCT-017 JCT-019 44.12 204 110 JCT-019 106.1
PPE-021| JCT-019 | JCT-020 86.77 204 110 JCT-020 105.5
PPE-022( JCT-020 | JCT-012 85.59 204 110 JCT-021 106.3
PPE-023| JCT-019 | JCT-021 40.79 204 110 JCT-022 106.0
PPE-024( JCT-021 | JCT-022 87.63 204 110 JCT-023 101.6
PPE-025( JCT-022 | JCT-011 86.05 204 110 JCT-024 102.4
PPE-026( JCT-001 | JCT-023 88.55 204 110 JCT-025 103.3
PPE-027| JCT-023 | JCT-024 93.06 204 110 JCT-026 104.5
PPE-028| JCT-024 | JCT-037 86.02 204 110 JCT-027 105.0
PPE-029| JCT-037 | JCT-051 34.96 204 110 JCT-028 105.7
PPE-030( JCT-038 | JCT-039 42.31 204 110 JCT-029 106.0
PPE-031| JCT-039 | JCT-040 52.42 204 110 JCT-030 104.3
PPE-032| JCT-040 JCT-041 58.16 204 110 JCT-031 105.5
PPE-033| JCT-041 | JCT-042 56.25 204 110 JCT-032 105.3




Model Inputs - Drummond Lands

ID From Node | To Node | Length (m) | Diameter (mm) | Roughness ID Elevation (m)
PPE-034| JCT-042 | JCT-043 43.70 204 110 JCT-033 104.3
PPE-035| JCT-043 JCT-044 66.75 204 110 JCT-034 105.7
PPE-036( JCT-044 | JCT-045 62.12 204 110 JCT-035 106.0
PPE-037| JCT-045 | JCT-038 48.11 204 110 JCT-036 106.3
PPE-038| JCT-043 | JCT-054 44.36 204 110 JCT-037 101.9
PPE-039| JCT-046 | JCT-027 86.14 204 110 JCT-038 100.8
PPE-040( JCT-027 | JCT-028 62.77 204 110 JCT-039 100.4
PPE-041| JCT-028 | JCT-029 63.20 204 110 JCT-040 101.0
PPE-042( JCT-029 | JCT-030 56.08 204 110 JCT-041 101.9
PPE-043| JCT-030 | JCT-010 62.56 204 110 JCT-042 102.6
PPE-044( JCT-027 | JCT-026 54.68 204 110 JCT-043 103.2
PPE-045( JCT-026 | JCT-025 69.90 204 110 JCT-044 102.3
PPE-046( JCT-025 | JCT-024 59.21 204 110 JCT-045 101.3
PPE-047| JCT-030 | JCT-031 62.35 204 110 JCT-046 104.6
PPE-048| JCT-031 | JCT-036 57.60 204 110 JCT-049 101.0
PPE-049| JCT-036 JCT-035 55.95 204 110 JCT-050 101.9
PPE-050( JCT-035 | JCT-034 60.42 204 110 JCT-051 101.3
PPE-051| JCT-034 JCT-033 57.48 204 110 JCT-052 101.5
PPE-052( JCT-033 | JCT-014 62.19 204 110 JCT-053 102.7
PPE-053| JCT-033 | JCT-032 68.55 204 110 JCT-054 103.7
PPE-054( JCT-032 | JCT-031 55.69 204 110
PPE-055| JCT-028 J-60 103.41 204 110
PPE-056( JCT-001 | JCT-049 21.64 297 120
PPE-057| JCT-049 RES-01 2.12 297 120
PPE-058( JCT-007 RES-02 1.01 297 120
PPE-059( JCT-010 | JCT-050 28.19 297 120
PPE-060| JCT-050 RES-03 0.64 297 120
PPE-061 J-60 RES-04 0.44 297 120
PPE-064| JCT-051 | JCT-038 44,12 204 110
PPE-065| JCT-054 | JCT-046 33.86 204 110
PPE-066( JCT-051 | JCT-052 43.70 204 110
PPE-067| JCT-052 | JCT-053 68.09 204 110
PPE-068| JCT-053 | JCT-054 69.37 204 110




Hydraulic Capacity and Modeling Analysis
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Appendix E ADD and PHD Model Results
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Average Day Demand Modeling Results - Drummond Lands

ID From Node | To Node | Length (m) [ Diameter (mm) | Roughness | Flow (L/s) | Velocity (m/s) | Headloss (m) | HL/1000 (m/k-m)
PPE-001| JCT-001 JCT-002 106.97 297 120 0.00 0.00 0.00 0.00
PPE-002| JCT-002 JCT-003 104.61 297 120 -0.19 0.00 0.00 0.00
PPE-003| JCT-003 JCT-004 78.98 297 120 -0.37 0.01 0.00 0.00
PPE-004| JCT-004 JCT-005 82.72 297 120 -0.52 0.01 0.00 0.00
PPE-005| JCT-005 JCT-006 89.84 297 120 -0.64 0.01 0.00 0.00
PPE-006| JCT-006 JCT-007 29.78 297 120 -1.06 0.02 0.00 0.00
PPE-007| JCT-006 JCT-008 85.50 204 110 0.30 0.01 0.00 0.00
PPE-008| JCT-008 JCT-009 80.33 204 110 0.12 0.00 0.00 0.00
PPE-009| JCT-009 JCT-010 77.78 204 110 -0.06 0.00 0.00 0.00
PPE-010| JCT-010 JCT-011 58.09 297 120 1.11 0.02 0.00 0.00
PPE-011| JCT-011 JCT-012 44.57 297 120 0.66 0.01 0.00 0.00
PPE-012| JCT-012 JCT-013 43.66 297 120 0.23 0.00 0.00 0.00
PPE-013| JCT-013 JCT-014 42.83 297 120 -0.19 0.00 0.00 0.00
PPE-014| JCT-014 JCT-001 59.32 297 120 -1.23 0.02 0.00 0.00
PPE-015| JCT-015 JCT-014 86.12 204 110 -0.32 0.01 0.00 0.00
PPE-016| JCT-015 JCT-016 72.93 204 110 0.16 0.00 0.00 0.00
PPE-017| JCT-016 JCT-017 43.79 204 110 0.00 0.00 0.00 0.00
PPE-018| JCT-017 JCT-018 81.15 204 110 -0.15 0.00 0.00 0.00
PPE-019| JCT-018 JCT-013 86.67 204 110 -0.31 0.01 0.00 0.00
PPE-020| JCT-017 JCT-019 44.12 204 110 -0.01 0.00 0.00 0.00
PPE-021| JCT-019 JCT-020 86.77 204 110 -0.15 0.00 0.00 0.00
PPE-022| JCT-020 JCT-012 85.59 204 110 -0.32 0.01 0.00 0.00
PPE-023| JCT-019 JCT-021 40.79 204 110 -0.02 0.00 0.00 0.00
PPE-024| JCT-021 JCT-022 87.63 204 110 -0.18 0.01 0.00 0.00
PPE-025| JCT-022 JCT-011 86.05 204 110 -0.34 0.01 0.00 0.00
PPE-026| JCT-001 JCT-023 88.55 204 110 1.02 0.03 0.00 0.01
PPE-027| JCT-023 JCT-024 93.06 204 110 0.92 0.03 0.00 0.01
PPE-028| JCT-024 JCT-037 86.02 204 110 0.67 0.02 0.00 0.01
PPE-029| JCT-037 JCT-051 34.96 204 110 0.57 0.02 0.00 0.00
PPE-030| JCT-038 JCT-039 42.31 204 110 0.19 0.01 0.00 0.00
PPE-031| JCT-039 JCT-040 52.42 204 110 0.08 0.00 0.00 0.00
PPE-032| JCT-040 JCT-041 58.16 204 110 -0.01 0.00 0.00 0.00
PPE-033| JCT-041 JCT-042 56.25 204 110 -0.10 0.00 0.00 0.00
PPE-034| JCT-042 JCT-043 43.70 204 110 -0.19 0.01 0.00 0.00
PPE-035| JCT-043 JCT-044 66.75 204 110 0.10 0.00 0.00 0.00
PPE-036| JCT-044 JCT-045 62.12 204 110 0.01 0.00 0.00 0.00
PPE-037| JCT-045 JCT-038 48.11 204 110 -0.08 0.00 0.00 0.00
PPE-038| JCT-043 JCT-054 44.36 204 110 -0.38 0.01 0.00 0.00
PPE-039| JCT-046 JCT-027 86.14 204 110 -0.70 0.02 0.00 0.01
PPE-040| JCT-027 JCT-028 62.77 204 110 -1.21 0.04 0.00 0.02
PPE-041| JCT-028 JCT-029 63.20 204 110 -0.43 0.01 0.00 0.00
PPE-042| JCT-029 JCT-030 56.08 204 110 -0.61 0.02 0.00 0.00
PPE-043| JCT-030 JCT-010 62.56 204 110 -0.83 0.03 0.00 0.01
PPE-044| JCT-027 JCT-026 54.68 204 110 0.28 0.01 0.00 0.00
PPE-045| JCT-026 JCT-025 69.90 204 110 0.07 0.00 0.00 0.00
PPE-046| JCT-025 JCT-024 59.21 204 110 -0.14 0.00 0.00 0.00
PPE-047| JCT-030 JCT-031 62.35 204 110 0.04 0.00 0.00 0.00
PPE-048| JCT-031 JCT-036 57.60 204 110 0.07 0.00 0.00 0.00
PPE-049| JCT-036 JCT-035 55.95 204 110 -0.04 0.00 0.00 0.00
PPE-050| JCT-035 JCT-034 60.42 204 110 -0.15 0.00 0.00 0.00

ID Demand (L/s) | Elevation (m) | Head (m)| Pressure (psi)

J-60 0.18 104.4 157 74
JCT-001 0.09 101.1 157 79
JCT-002 0.19 100.7 157 80
JCT-003 0.19 100.5 157 80
JCT-004 0.15 100.9 157 79
JCT-005 0.12 100.9 157 79
JCT-006 0.12 101.2 157 79
JCT-007 0.12 101.0 157 79
JCT-008 0.18 102.7 157 77
JCT-009 0.18 102.8 157 77
JCT-010 0.06 103.1 157 76
JCT-011 0.11 104.4 157 74
JCT-012 0.11 104.0 157 75
JCT-013 0.11 103.6 157 76
JCT-014 0.11 103.1 157 76
JCT-015 0.16 105.2 157 73
JCT-016 0.16 105.6 157 73
JCT-017 0.16 105.9 157 72
JCT-018 0.16 105.4 157 73
JCT-019 0.16 106.1 157 72
JCT-020 0.16 105.5 157 73
JCT-021 0.16 106.3 157 72
JCT-022 0.16 106.0 157 72
JCT-023 0.11 101.6 157 78
JCT-024 0.11 102.4 157 77
JCT-025 0.21 103.3 157 76
JCT-026 0.21 104.5 157 74
JCT-027 0.22 105.0 157 73
JCT-028 0.18 105.7 157 73
JCT-029 0.18 106.0 157 72
JCT-030 0.18 104.3 157 75
JCT-031 0.11 105.5 157 73
JCT-032 0.11 105.3 157 73
JCT-033 0.11 104.3 157 74
JCT-034 0.11 105.7 157 73
JCT-035 0.11 106.0 157 72
JCT-036 0.11 106.3 157 72
JCT-037 0.11 101.9 157 78
JCT-038 0.11 100.8 157 79
JCT-039 0.11 100.4 157 80
JCT-040 0.09 101.0 157 79
JCT-041 0.09 101.9 157 78
JCT-042 0.09 102.6 157 77
JCT-043 0.09 103.2 157 76
JCT-044 0.09 102.3 157 77
JCT-045 0.09 101.3 157 79
JCT-046 0.13 104.6 157 74
JCT-049 0.09 101.0 157 79
JCT-050 0.06 101.9 157 78
JCT-051 0.11 101.3 157 79




Average Day Demand Modeling Results - Drummond Lands

ID Demand (L/s) | Elevation (m) | Head (m)| Pressure (psi)
JCT-052 0.09 101.5 157 78
JCT-053 0.09 102.7 157 77
JCT-054 0.09 103.7 157 75

ID From Node | To Node | Length (m) [ Diameter (mm) | Roughness | Flow (L/s) | Velocity (m/s) | Headloss (m) | HL/1000 (m/k-m)
PPE-051| JCT-034 JCT-033 57.48 204 110 -0.26 0.01 0.00 0.00
PPE-052| JCT-033 JCT-014 62.19 204 110 -0.61 0.02 0.00 0.00
PPE-053| JCT-033 JCT-032 68.55 204 110 0.24 0.01 0.00 0.00
PPE-054| JCT-032 JCT-031 55.69 204 110 0.13 0.00 0.00 0.00
PPE-055| JCT-028 J-60 103.41 204 110 -0.95 0.03 0.00 0.01
PPE-056| JCT-001 JCT-049 21.64 297 120 -2.34 0.03 0.00 0.01
PPE-057| JCT-049 RES-01 2.12 297 120 -2.43 0.04 0.00 0.01
PPE-058| JCT-007 RES-02 1.01 297 120 -1.18 0.02 0.00 0.00
PPE-059| JCT-010 JCT-050 28.19 297 120 -2.06 0.03 0.00 0.01
PPE-060| JCT-050 RES-03 0.64 297 120 -2.12 0.03 0.00 0.00
PPE-061 J-60 RES-04 0.44 297 120 -1.13 0.02 0.00 0.00
PPE-064| JCT-051 JCT-038 44.12 204 110 0.38 0.01 0.00 0.00
PPE-065| JCT-054 JCT-046 33.86 204 110 -0.57 0.02 0.00 0.00
PPE-066| JCT-051 JCT-052 43.70 204 110 0.08 0.00 0.00 0.00
PPE-067| JCT-052 JCT-053 68.09 204 110 -0.01 0.00 0.00 0.00
PPE-068| JCT-053 JCT-054 69.37 204 110 -0.10 0.00 0.00 0.00
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Peak Hour Demand Modeling Results - Drummond Lands

ID From Node | To Node | Length (m) [ Diameter (mm) | Roughness | Flow (L/s) | Velocity (m/s) | Headloss (m) | HL/1000 (m/k-m)
PPE-001| JCT-001 JCT-002 106.97 297 120 0.09 0.00 0.00 0.00
PPE-002| JCT-002 JCT-003 104.61 297 120 -0.93 0.01 0.00 0.00
PPE-003| JCT-003 JCT-004 78.98 297 120 -1.95 0.03 0.00 0.01
PPE-004| JCT-004 JCT-005 82.72 297 120 -2.69 0.04 0.00 0.01
PPE-005| JCT-005 JCT-006 89.84 297 120 -3.36 0.05 0.00 0.01
PPE-006| JCT-006 JCT-007 29.78 297 120 -5.64 0.08 0.00 0.04
PPE-007| JCT-006 JCT-008 85.50 204 110 1.60 0.05 0.00 0.03
PPE-008| JCT-008 JCT-009 80.33 204 110 0.63 0.02 0.00 0.00
PPE-009| JCT-009 JCT-010 77.78 204 110 -0.34 0.01 0.00 0.00
PPE-010| JCT-010 JCT-011 58.09 297 120 5.99 0.09 0.00 0.04
PPE-011| JCT-011 JCT-012 44.57 297 120 3.51 0.05 0.00 0.02
PPE-012| JCT-012 JCT-013 43.66 297 120 1.17 0.02 0.00 0.00
PPE-013| JCT-013 JCT-014 42.83 297 120 -1.15 0.02 0.00 0.00
PPE-014| JCT-014 JCT-001 59.32 297 120 -6.69 0.10 0.00 0.05
PPE-015| JCT-015 JCT-014 86.12 204 110 -1.76 0.05 0.00 0.03
PPE-016| JCT-015 JCT-016 72.93 204 110 0.87 0.03 0.00 0.01
PPE-017| JCT-016 JCT-017 43.79 204 110 -0.01 0.00 0.00 0.00
PPE-018| JCT-017 JCT-018 81.15 204 110 -0.83 0.03 0.00 0.01
PPE-019| JCT-018 JCT-013 86.67 204 110 -1.72 0.05 0.00 0.03
PPE-020| JCT-017 JCT-019 44.12 204 110 -0.07 0.00 0.00 0.00
PPE-021| JCT-019 JCT-020 86.77 204 110 -0.85 0.03 0.00 0.01
PPE-022| JCT-020 JCT-012 85.59 204 110 -1.73 0.05 0.00 0.03
PPE-023| JCT-019 JCT-021 40.79 204 110 -0.11 0.00 0.00 0.00
PPE-024| JCT-021 JCT-022 87.63 204 110 -0.99 0.03 0.00 0.01
PPE-025| JCT-022 JCT-011 86.05 204 110 -1.88 0.06 0.00 0.04
PPE-026| JCT-001 JCT-023 88.55 204 110 5.02 0.15 0.02 0.22
PPE-027| JCT-023 JCT-024 93.06 204 110 4.43 0.14 0.02 0.18
PPE-028| JCT-024 JCT-037 86.02 204 110 3.56 0.11 0.01 0.12
PPE-029| JCT-037 JCT-051 34.96 204 110 2.98 0.09 0.00 0.09
PPE-030| JCT-038 JCT-039 42.31 204 110 1.02 0.03 0.00 0.01
PPE-031| JCT-039 JCT-040 52.42 204 110 0.44 0.01 0.00 0.00
PPE-032| JCT-040 JCT-041 58.16 204 110 -0.06 0.00 0.00 0.00
PPE-033| JCT-041 JCT-042 56.25 204 110 -0.56 0.02 0.00 0.00
PPE-034| JCT-042 JCT-043 43.70 204 110 -1.06 0.03 0.00 0.01
PPE-035| JCT-043 JCT-044 66.75 204 110 0.57 0.02 0.00 0.00
PPE-036| JCT-044 JCT-045 62.12 204 110 0.07 0.00 0.00 0.00
PPE-037| JCT-045 JCT-038 48.11 204 110 -0.43 0.01 0.00 0.00
PPE-038| JCT-043 JCT-054 44.36 204 110 -2.13 0.07 0.00 0.05
PPE-039| JCT-046 JCT-027 86.14 204 110 -3.63 0.11 0.01 0.12
PPE-040| JCT-027 JCT-028 62.77 204 110 -5.73 0.18 0.02 0.29
PPE-041| JCT-028 JCT-029 63.20 204 110 -1.93 0.06 0.00 0.04
PPE-042| JCT-029 JCT-030 56.08 204 110 -2.89 0.09 0.00 0.08
PPE-043| JCT-030 JCT-010 62.56 204 110 -4.28 0.13 0.01 0.17
PPE-044| JCT-027 JCT-026 54.68 204 110 1.26 0.04 0.00 0.02
PPE-045| JCT-026 JCT-025 69.90 204 110 0.49 0.02 0.00 0.00
PPE-046| JCT-025 JCT-024 59.21 204 110 -0.28 0.01 0.00 0.00
PPE-047| JCT-030 JCT-031 62.35 204 110 0.43 0.01 0.00 0.00
PPE-048| JCT-031 JCT-036 57.60 204 110 0.45 0.01 0.00 0.00
PPE-049| JCT-036 JCT-035 55.95 204 110 -0.15 0.00 0.00 0.00
PPE-050| JCT-035 JCT-034 60.42 204 110 -0.75 0.02 0.00 0.01

ID Demand (L/s) | Elevation (m) | Head (m)| Pressure (psi)

J-60 0.96 104.4 141 52
JCT-001 0.49 101.1 141 57
JCT-002 1.02 100.7 141 57
JCT-003 1.02 100.5 141 58
JCT-004 0.74 100.9 141 57
JCT-005 0.67 100.9 141 57
JCT-006 0.67 101.2 141 57
JCT-007 0.67 101.0 141 57
JCT-008 0.97 102.7 141 55
JCT-009 0.97 102.8 141 54
JCT-010 0.36 103.1 141 54
JCT-011 0.60 104.4 141 52
JCT-012 0.60 104.0 141 53
JCT-013 0.60 103.6 141 53
JCT-014 0.60 103.1 141 54
JCT-015 0.89 105.2 141 51
JCT-016 0.89 105.6 141 50
JCT-017 0.89 105.9 141 50
JCT-018 0.89 105.4 141 51
JCT-019 0.89 106.1 141 50
JCT-020 0.89 105.5 141 51
JCT-021 0.89 106.3 141 49
JCT-022 0.89 106.0 141 50
JCT-023 0.59 101.6 141 56
JCT-024 0.59 102.4 141 55
JCT-025 0.77 103.3 141 54
JCT-026 0.77 104.5 141 52
JCT-027 0.84 105.0 141 51
JCT-028 0.96 105.7 141 50
JCT-029 0.96 106.0 141 50
JCT-030 0.96 104.3 141 52
JCT-031 0.60 105.5 141 51
JCT-032 0.60 105.3 141 51
JCT-033 0.60 104.3 141 52
JCT-034 0.60 105.7 141 50
JCT-035 0.60 106.0 141 50
JCT-036 0.60 106.3 141 49
JCT-037 0.59 101.9 141 56
JCT-038 0.59 100.8 141 57
JCT-039 0.59 100.4 141 58
JCT-040 0.50 101.0 141 57
JCT-041 0.50 101.9 141 56
JCT-042 0.50 102.6 141 55
JCT-043 0.50 103.2 141 54
JCT-044 0.50 102.3 141 55
JCT-045 0.50 101.3 141 56
JCT-046 0.36 104.6 141 52
JCT-049 0.49 101.0 141 57
JCT-050 0.36 101.9 141 56
JCT-051 0.59 101.3 141 57




Peak Hour Demand Modeling Results - Drummond Lands

ID Demand (L/s) | Elevation (m) | Head (m)| Pressure (psi)
JCT-052 0.50 101.5 141 56
JCT-053 0.50 102.7 141 54
JCT-054 0.48 103.7 141 53

ID From Node | To Node | Length (m) [ Diameter (mm) | Roughness | Flow (L/s) | Velocity (m/s) | Headloss (m) | HL/1000 (m/k-m)
PPE-051| JCT-034 JCT-033 57.48 204 110 -1.35 0.04 0.00 0.02
PPE-052| JCT-033 JCT-014 62.19 204 110 -3.19 0.10 0.01 0.10
PPE-053| JCT-033 JCT-032 68.55 204 110 1.23 0.04 0.00 0.02
PPE-054| JCT-032 JCT-031 55.69 204 110 0.63 0.02 0.00 0.00
PPE-055| JCT-028 J-60 103.41 204 110 -4.77 0.15 0.02 0.20
PPE-056| JCT-001 JCT-049 21.64 297 120 -12.29 0.18 0.00 0.16
PPE-057| JCT-049 RES-01 2.12 297 120 -12.78 0.18 0.00 0.18
PPE-058| JCT-007 RES-02 1.01 297 120 -6.31 0.09 0.00 0.05
PPE-059| JCT-010 JCT-050 28.19 297 120 -10.97 0.16 0.00 0.13
PPE-060| JCT-050 RES-03 0.64 297 120 -11.33 0.16 0.00 0.14
PPE-061 J-60 RES-04 0.44 297 120 -5.73 0.08 0.00 0.04
PPE-064| JCT-051 JCT-038 44.12 204 110 2.04 0.06 0.00 0.04
PPE-065| JCT-054 JCT-046 33.86 204 110 -3.26 0.10 0.00 0.10
PPE-066| JCT-051 JCT-052 43.70 204 110 0.35 0.01 0.00 0.00
PPE-067| JCT-052 JCT-053 68.09 204 110 -0.15 0.00 0.00 0.00
PPE-068| JCT-053 JCT-054 69.37 204 110 -0.65 0.02 0.00 0.01
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Fire Flow Modeling Results - Drummond Lands

ID Static Demand (L/s) | Static Pressure (psi) | Static Head (m) | Fire-Flow Demand (L/s) Residual Pressure (psi) Available Flow at Hydrant (L/s) Available Flow Pressure (psi)

J-60 0.44 47 138 167 47 > 500 20
JCT-001 0.22 52 138 167 51 > 500 20
JCT-002 0.46 52 138 167 51 > 500 20
JCT-003 0.46 53 138 167 51 > 500 20
JCT-004 0.34 52 138 167 50 > 500 20
JCT-005 0.31 52 138 167 50 > 500 20
JCT-006 0.31 52 138 167 51 > 500 20
JCT-007 0.31 52 138 167 52 > 500 20
JCT-008 0.44 50 138 167 43 369 20
JCT-009 0.44 49 138 167 43 375 20
JCT-010 0.16 49 138 167 49 > 500 20
JCT-023 0.27 51 137 167 43 340 20
JCT-025 0.39 49 137 167 35 256 20
JCT-026 0.39 47 137 167 34 252 20
JCT-027 0.42 46 137 167 37 302 20
JCT-030 0.44 47 138 167 44 > 500 20
JCT-031 0.27 45 138 167 39 366 20
JCT-032 0.27 46 138 167 38 310 20
JCT-033 0.27 47 138 167 42 397 20
JCT-034 0.27 45 138 167 35 275 20
JCT-035 0.27 45 138 167 33 254 20
JCT-036 0.27 44 138 167 34 268 20
JCT-037 0.27 51 137 167 35 241 20
JCT-041 0.23 51 137 167 25 186 20
JCT-042 0.23 50 137 167 27 193 20
JCT-046 0.20 47 137 167 31 226 20
JCT-049 0.22 52 138 167 52 > 500 20
JCT-050 0.16 51 138 167 51 > 500 20
JCT-051 0.27 52 137 167 35 238 20
JCT-024 0.27 47 136 200 33 283 20
JCT-028 0.44 43 136 200 36 402 20
JCT-029 0.44 42 136 200 34 349 20
JCT-038 0.27 50 136 200 23 212 20
JCT-039 0.27 50 136 200 18 195 20
JCT-040 0.23 49 136 200 15 183 20
JCT-043 0.23 46 136 200 20 198 20
JCT-044 0.23 48 136 200 16 185 20
JCT-045 0.23 49 136 200 18 192 20
JCT-052 0.23 49 136 200 21 206 20
JCT-053 0.23 47 136 200 19 194 20
JCT-054 0.22 45 136 200 23 213 20
JCT-011 0.27 43 135 217 42 > 500 20
JCT-012 0.27 44 135 217 42 > 500 20
JCT-013 0.27 44 135 217 43 > 500 20
JCT-014 0.27 45 135 217 44 > 500 20
JCT-015 0.40 42 135 217 30 305 20
JCT-016 0.40 41 135 217 30 305 20
JCT-017 0.40 41 135 217 33 376 20
JCT-018 0.40 42 135 217 31 317 20
JCT-019 0.40 41 135 217 33 370 20
JCT-020 0.40 42 135 217 30 312 20
JCT-021 0.40 40 135 217 29 296 20
JCT-022 0.40 41 135 217 29 291 20
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Master Servicing Study
Barrhaven South Urban Expansion Area

was assumed to have 4 washbasins that deliver 375 L/d and four (4) water closets
that generate 150 L/hr for 10 hr/day resulting in a total flow of 7500 L/day.

Table 6-3: Land Use and Theoretical Wastewater Flows

Land Use o - "
=2 Sz |2 |a |® %2 |8 EEIN
5z $2 5 |F |39 B g, |e2S

Minto and Mattamy Lands

Schools 28,000 L/ha/d | 4.55 1.50 1.5 1.50 3.8

Park Block 4L/s 4.39 4.0 1 1.45 5.5

Commercial 28,000 L/ha/d | 2.13 0.70 1.5 0.70 1.8

mon-edium density 2801c/d | 35.26 1080|3378 11.0 | 292 | 11.64 | 436

High Density Residential 280 l/c/d 0.90 | 120 | 216 0.7 3.51 | 0.30 2.8

Roads - 27.00 1 8.91 8.9

Park and Ride 2.57 0.1 1 0.85 1.0

Total 76.8 1200|3594 | 17.95 2535 | 67.4

Brazeau Aggregate Extraction Area

Schools 28,000 L/ha/d | 1.47 0.48 1.5 | 0.49 1.2

Commercial 28,000 L/ha/d | 0.67 0.22 1.5 0.22 0.6

moneedium Density 2801c/d | 1027 | 360 |1126| 3.65 | 3.21| 3.39 | 15.1

High Density Residential 280 l/c/d 0.28 38 | 68 0.22 3.63 | 0.09 0.9

Roads - 7.95 1 2.62 2.6

Park Block - 1.48 1 0.49 0.5

Pond Blocks - 1.78 1 0.59 0.6

Total 23.9 1194 | 4.57 7.89 21.5

C[Drummond Aggregale Extraction Area |

Schools 28,000 L/ha/d | 1.25 0.41 1.5 | 0.41 1.0

Commercial 28,000 L/ha/d | 0.57 0.18 1.5 0.19 0.5

cow-edium Density 280lc/d | 872 | 288|900 | 292 |326| 288 | 124

High Density Residential 280 l/c/d 0.24 32 | 58 0.19 3.64 | 0.08 0.8

Roads - 6.75 1 2.23 2.2

J.L. Richards & Associates Limited May 4, 2018
JLR No.: 26610 -72- Revision: 2




Master Servicing Study
Barrhaven South Urban Expansion Area

Land Use o =
=0 i 2 o < 59 |@ s g’u?
° 22 |E |9 |525 |88 |= 5353
- TP T |z22|tf|Es |TE

Park Blocks - 1.26 1 0.42 0.4

Pond Blocks - 1.51 1 0.50 0.5

Total 20.3 958 3.70 6.71 17.8

Barrhaven South Urban Expansion Area Totals

Total 121.0 5746 | 26.22 40.0 | 106.7

Based on the land uses presented on the Demonstration Plan (Figure 4-2), the
BSUEA would generate a peak wastewater flow of approximately 106.7 L/s.

6.3  Wastewater Collection System Strategy

6.3.1 Proposed Sewer System Layout and Sizing

A trunk sanitary sewer system layout was developed based on the ROW corridors
identified on the BSUEA Demonstration Plan for the purposes of demonstrating the
feasibility of providing wastewater servicing for the BSUEA lands, refer to the Key
Servicing Plans. Proposed trunk sanitary sewers were sized based on the
aforementioned design criteria and the drainage areas depicted on the Master
Sanitary Drainage Area Drawing MSAN, refer to the BSUEA Sanitary Sewer
Design Sheet (Appendix J) for detailed calculations. Final configuration and sizing
of the wastewater collection system will be confirmed at detailed design of each
subdivision stage. At such time, refinements may be implemented.

The proposed BSUEA trunk sanitary sewers will discharge to existing/planned
sanitary sewers at the following six (6) locations, as shown on Figure 6-2:

The Future Collector Road

New Greenbank Road

Flameflower Street

Alex Polowin Avenue

Kilbirnie Drive

o g bk w N =

Greenbank Road

J.L. Richards & Associates Limited May 4, 2018
JLR No.: 26610 -73- Revision: 2



Master Servicing Study
Barrhaven South Urban Expansion Area

It is noted that the residual capacity in the River Mist Road trunk sanitary sewer has in fact
increased with the addition of the BSUEA peak flows. This is the result of adding a relatively
small tributary area while reducing the average daily residential flow from 350 L/cap to 280 L/cap
combined with diverting some existing drainage areas, located in Quinn's Pointe, away from the
outlet.

Table 6-4: Residual Capacity Comparison in the BSC Trunk Sanitary Sewers

Existing Limiting Pipe Current Proposed Proposed Revised
Trunk reach Minimum BSUEA BSUEA Minimum
Sanitary Residual Tributary Tributary Residual
Sewer Capacity Lands Area Capacity with
inclusion of
BSUEA Peak
Flow
Drummond,
i Brazeau
Cambrian MH 13A to ’
Road MH15A 51.4 L/s Mattamy West 48 ha 529 /s &
(Residential
only)
Mattamy East,
Mattamy West
i i Commercial
River Mist | MH 102A to (
Road MH 17A 14.4 L/s only), 12 ha 30.5L/s
Northwest
corner of
Minto
River Mist MH 1 to :
Road MH 163 5.58 L/s Minto 5 ha 463 L/s
Greenbank MH 45 to .
Road MH 435A 2954 L/s Minto 60 ha 283.2 L/s

With the addition of the BSUEA lands, a total theoretical peak wastewater flow of 403.7 L/s was
calculated at the most downstream maintenance hole in the BSC (MH 501A on Greenbank Road),
as indicated in the Sanitary Sewer Design Sheet in Appendix J. This calculated theoretical peak
flow is less than the 590 L/s allocated for all of the BSC in Stantec's City-wide 2013 Wastewater
Collection System Assessment. In this assessment, Stantec created a hydrodynamic model of
trunk sanitary sewers (450 mm in diameter and greater) which demonstrated that the existing
downstream trunk system could accommodate the theoretical flow of 590 L/s generated by the
BSC with no risk of surcharging or basement flooding. Consequently, Stantec concluded that
system upgrades were not required to accommodate the anticipated growth in the BSC. Since
the Stantec assessment considered a peak flow that was 186 L/s greater than that calculated for
the BSC and the BSUEA combined, it is understood that the existing trunk sanitary sewers located
downstream of the BSC can accommodate the additional flows generated by the BSUEA.

J.L. Richards & Associates Limited May 4, 2018
JLR No.: 26610 -78- Revision: 2



SANITARY SEWER CALCULATION SHEET ((C)
Ottawa

Manning's n=0.013

LOCATION RESIDENTIAL AREA AND POPULATION coMM INSTIT PARK CHivl INFILTRATION PIPE
STREET FROM TO AREA ONITS ONITS ONITS FOP. CUMULATIVE PEAK | PEAK AREA | ACCU. | AREA | ACCU. | AREA | ACCU. | PEAK TOTAL | ACCU. | INFILT. TOTAL DIST DIA SLOPE CAP. RATIO VEL.
M.H. MH. Singles | Townhouse AREA POP. FACT. | FLOW AREA AREA AREA | FLOW AREA AREA FLOW FLOW (FULL) | QactQecap | (FULL) (ACT.)
(ha) (ha) (I/s) (ha) (ha) (ha) (ha) (ha) (ha) (I/s) (ha) (ha) (I/s) (I’s) (m) (mm) (%) (I/s) (m/s) (m/s)
Dundonald Drive
555A 556A 0.39 13 13 36 0.39 36 3.67 | 0.43 0.00 0.00 0.00 0.00 0.39 0.39 0.11 0.54 54.5 200 2.90 55.85 0.01 1.78 0.54
556A 557A 0.54 17 17 46 0.93 82 3.61 0.96 0.00 0.00 0.00 0.00 0.54 0.93 0.27 .23 76.0 200 0.35 19.40 0.06 0.62 0.34
557A 558A 0.26 8 8 22 1.19 104 3.59 1.21 0.00 0.00 0.00 0.00 0.26 1.19 0.34 .55 59.5 200 1.75 43.39 0.04 1.38 0.64
558A Ex 402A 1.19 104 3.59 1.21 0.00 0.00 0.00 0.00 0.00 1.19 0.34 .55 2.0 200 0.35 19.40 0.08 0.62 0.37
555A 534A 0.30 0 0 27 0.30 27 3.69 | 0.32 0.00 0.00 0.00 0.00 0.30 0.30 0.09 0.4 46.0 200 1.05 33.61 0.01 1.07 0.36
534A 535A 0.40 3 3 36 0.70 63 3.63 | 0.74 0.00 0.00 0.00 0.00 0.40 0.70 0.20 0.94 61.0 200 0.35 19.40 0.05 0.62 0.31
535A 536A 0.36 3 3 36 1.06 99 3.60 1.15 0.00 0.00 0.00 0.00 0.36 .06 0.30 1.46 57.5 200 1.85 44.61 0.03 1.42 0.64
Contribution From Pumice Place, Pipe 517A - 536A 0.21 17 0.00 0.00 0.00 0.2 .27
| 536A 537A 0.21 6 6 17 .48 33 3.57 1.54 0.00 0.00 0.00 0.00 0.2 .48 0.42 1.96 50.0 200 2.10 47.53 0.04 1.51 0.73
[ 537A 539A .48 33 3.57 1.54 0.00 0.00 0.00 0.00 0.00 .48 0.42 1.96 13.5 200 1.80 44.00 0.04 1.40 0.69
To Expansion Road, Pipe 539A - 540A .48 33 0.00 0.00 0.00 .48
Pumice Place
517A 536A 0.21 6 6 17 0.2 17 3.71 0.20 0.00 0.00 0.00 0.00 0.21 0.2 0.06 0.26 62.0 200 2.10 47.53 0.01 1.51 0.39
To Dundonald Drive, Pipe 536A - 537A 0.2 17 0.00 0.00 0.00 0.2
Contribution From Andesite Terrace, Pipe 516A - 517A 0.27 23 0.00 0.00 0.00 0.27 0.27
517A 5170A 0.36 15 15 41 0.63 64 3.63 | 0.75 0.00 0.00 0.00 0.00 0.36 0.63 0.18 0.93 65.0 200 0.35 19.40 0.05 0.62 0.31
5170A 521A 0.32 12 12 33 0.95 97 3.60 1.13 0.00 0.00 0.00 0.00 0.32 0.95 0.27 1.40 59.5 200 1.55 40.83 0.03 1.30 0.60
To Andesite Terrace, Pipe 521A - 522A 0.95 97 0.00 0.00 0.00 0.95
Andesite Terrace
515A 516A 0.09 2 2 6 0.09 6 3.75 | 0.07 0.00 0.00 0.00 0.00 0.09 0.09 0.03 0.10 13.0 200 1.95 45.80 0.00 1.46 0.27
[ 516A 517A 0.18 6 6 17 0.27 23 3.70 | 0.28 0.00 0.00 0.00 0.00 0.18 0.27 0.08 0.35 50.5 200 1.80 44.00 0.01 1.40 0.41
To Pumice Place, Pipe 517A - 5170A 0.27 23 0.00 0.00 0.00 0.27
515A 518A 0.39 14 14 38 0.39 38 3.67 | 0.45 0.00 0.00 0.00 0.00 0.39 0.39 0.1 0.56 53.0 200 0.70 27.44 0.02 0.87 0.34
518A 519A 0.35 13 13 36 0.74 74 3.62 | 0.87 0.00 0.00 0.00 0.00 0.35 0.74 0.2 .08 53.0 200 0.50 23.19 0.05 0.74 0.37
519A 520A 0.09 2 2 6 0.83 80 3.62 | 0.94 0.00 0.00 0.00 0.00 0.09 0.83 0.24 17 13.0 200 0.75 28.40 0.04 0.90 0.44
520A 521A 0.20 7 7 19 1.03 99 3.60 1.15 0.00 0.00 0.00 0.00 0.20 .03 0.29 .45 51.0 200 2.60 52.89 0.03 1.68 0.72
Contribution From Pumice Place, Pipe 5170A - 521A 0.95 97 0.00 0.00 0.00 0.95 .98
| 521A 522A 0.20 6 6 17 2.18 213 3.51 2.42 0.00 0.00 0.00 0.00 0.20 2.18 0.62 3.05 63.0 200 1.80 44.00 0.07 1.40 0.80
To Elevation Rioad, Pipe 522A - 526A 2.18 213 0.00 0.00 0.00 2.18
Kootenay Drive
543A 544A 0.38 12 12 33 0.38 33 3.68 | 0.39 0.00 0.00 0.00 0.00 0.38 0.38 0.11 0.50 100.0 200 0.90 31.12 0.02 0.99 0.36
544A 545A 0.23 7 7 19 0.61 52 3.65 | 0.61 0.00 0.00 0.00 0.00 0.23 0.61 0.17 0.79 58.5 200 1.40 38.81 0.02 .24 0.48
545A 546A 0.12 4 4 11 0.73 63 3.63 | 0.74 0.00 0.00 0.00 0.00 0.12 0.73 0.21 0.95 30.5 200 0.95 31.97 0.03 .02 0.45
546A 547A 0.05 1 1 3 0.78 66 3.63 | 0.78 0.00 0.00 0.00 0.00 0.05 0.78 0.22 .00 14.0 200 0.75 28.40 0.04 0.90 0.42
547A 548A 0.33 16 16 44 11 10 3.59 1.28 0.00 0.00 0.00 0.00 0.33 A1 0.32 .60 110.0 200 0.80 29.34 0.05 0.93 0.49
548A 553A 0.16 6 6 17 .27 27 3.57 1.47 0.00 0.00 0.00 0.00 0.16 .27 0.36 .83 56.5 200 3.50 61.36 0.03 1.95 0.86
To Greenbank Road, Pipe 553A - 405A .27 27 0.00 0.00 0.00 .27
Lepsoe Lane
549A 550A 0.32 19 19 52 0.32 52 3.65 | 0.61 0.00 0.00 0.00 0.00 0.32 0.32 0.09 0.71 64.5 200 1.55 40.83 0.02 1.30 0.49
550A 552A 0.42 25 25 68 0.74 120 3.58 1.39 0.00 0.00 0.00 0.00 0.42 0.74 0.21 1.60 99.5 200 1.40 38.81 0.04 1.24 0.60
To Altitude Avienue, Pipe 552A - 553A 0.74 120 0.00 0.00 0.00 0.74
DESIGN PARAMETERS Designed: PROJECT:
Park Flow = 9300 L/ha/da 0.10764 I/s/Ha V.W. Ridge Phases 3 and 4
Average Daily Flow = 280 l/p/day Industrial Peak Factor = as per MOE Graph
Comm/Inst Flow = 28000 L/ha/da 0.3241 I/s/Ha Extraneous Flow = 0.286 L/s/ha Checked: LOCATION:
Industrial Flow = 35000 L/ha/da 0.40509 I/siHa Minimum Velocity = 0.600 m/s W.L. City of Ottawa
Max Res. Peak Factor = 4.00 Manning's n = (Conc) 0.013 (Pvc) 0.013
Commercial/Inst./Park Peak Factor = 1.50 Townhouse coeff= 27 Dwg. Reference: File Ref: Date: Sheet No. 1
Institutional = 0.32 l/s/Ha Single house coeff= 3.4 Sanitary Drainage Plan, Dwgs. No. 19-1123 31 May 2023 of 2
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Manning's n=0.013

SANITARY SEWER CALCULATION SHEET

((Qttawa

RESIDENTIAL AREA AND POPULATION

coMM

INSTIT

PARK

INFILTRATION

LOCATION C++l PIPE
STREET FROM TO AREA UNITS UNITS UNITS POP. CUMULATIVE PEAK [ PEAK AREA | ACCU. | AREA [ Accu. | AREA [ Accu. PEAK TOTAL | Accu. INFILT. TOTAL DIST DIA SLOPE CAP. RATIO VEL.
M.H. MH. Singles | Townhouse AREA POP. FACT. | FLOW AREA AREA AREA | FLOW AREA AREA FLOW FLOW (FULL) Qact/Qcap | (FULL) (ACT.)
(ha) (ha) (I/s) (ha) (ha) (ha) (ha) (ha) (ha) (I/s) (ha) (ha) (I/s) (I’s) (m) (mm) (%) (I/s) (m/s) (m/s)
[
Glaciation Lane
562A 561A 0.26 10 10 27 0.26 27 3.69 | 0.32 0.00 0.00 0.00 0.00 0.26 0.26 0.07 0.40 71.5 200 1.70 42.76 0.01 1.36 0.41
561A 560A 0.28 12 12 33 0.54 60 364 [ 0.71 0.00 0.00 0.00 0.00 0.28 0.54 0.15 0.86 93.5 200 00 32.80 0.03 1.04 0.44
To Altitude Avenue, Pipe 560A - 552A 0.54 60 0.00 0.00 0.00 0.54
PARK
5320A 532A 0.00 0.00 0.00 1.66 1.66 0.27 1.66 1.66 0.47 0.74 9.5 200 0.65 26.44 0.03 0.84 0.37
To Jean Dave?/ Drive, Pipe 532A - 533A 0.00 0 0.00 0.00 1.66 1.66
Jean Davey Drive
[ 530A 532A 0.38 11 11 30 0.38 30 3.68 | 0.36 0.00 0.00 0.00 0.00 0.38 0.38 0.11 0.47 92.5 200 1.00 32.80 0.01 1.04 0.36
Contribution From PARK, Pipe 5320A - 532A 0.00 0 0.00 0.00 1.66 1.66 2.04
[ [ 532A 533A 0.38 11 11 30 0.76 60 364 [ 0.71 0.00 0.00 1.66 0.27 0.38 2.42 0.69 1.67 114.0 200 0.75 28.40 0.06 0.90 0.49
To Altitude Avenue, Pipe 533A - 5330A 0.76 60 0.00 0.00 1.66 2.42
Altitude Avenue [
Contribution From Elevation Road, Pipe 522A - 526A 6.40 721 0.00 0.00 0.00 6.07 6.07
Contribution From Expansion Road, Pipe 525A - 526A 1.79 193 0.00 0.00 0.19 1.98 8.05
(Local) 527A 526A 0.27 10 10 27 0.27 27 3.69 | 0.32 0.00 0.00 0.19 0.03 0.27 0.27 0.08 0.43 54.5 200 0.95 31.97 0.01 1.02 0.35
526A 527A 8.46 941 325 | 9.92 0.00 0.00 0.19 0.03 0.00 8.32 2.38 12.33 54.5 250 0.25 29.73 0.41 0.61 0.58
(Local) 528A 527A 0.50 21 21 57 0.50 57 3.64 | 0.67 0.00 0.00 0.19 0.03 0.50 0.50 0.14 0.85 82.5 200 0.60 25.41 0.03 0.81 0.37
527A 528A 8.96 998 3.24 | 10.48 0.00 0.00 0.19 0.03 0.00 8.82 2.52 13.03 82.5 250 0.25 29.73 0.44 0.61 0.58
(Local) 533A 528A 0.26 11 11 30 0.26 30 3.68 | 0.36 0.00 0.00 0.19 0.03 0.26 0.26 0.07 0.46 46.0 200 0.65 26.44 0.02 0.84 0.32
528A 533A 9.22 1028 | 3.23 | 10.77 0.00 0.00 0.19 0.03 0.00 9.08 2.60 13.40 46.0 250 0.25 29.73 0.45 0.61 0.59
Contribution From Jean Davey Drive, Pipe 532A - 533A 0.76 60 0.00 0.00 1.66 2.42 11.50
533A 5330A 9.98 1088 | 3.22 | 11.36 0.00 0.00 1.85 0.30 0.00 11.50 3.29 14.94 11.0 250 0.25 29.73 0.50 0.61 0.61
5330A 551A 10.74 1148 | 3.21 | 11.94 0.00 0.00 1.85 0.30 0.00 11.50 3.29 15.52 83.5 250 0.25 29.73 0.52 0.61 0.61
(Local) 5330A 551A 0.35 11 11 30 0.35 30 3.68 | 0.36 0.00 0.00 0.00 0.00 0.35 0.35 0.10 0.46 83.5 200 2.45 51.34 0.01 1.63 0.50
551A 560A 11.09 1178 | 3.20 | 12.23 0.00 0.00 1.85 0.30 0.00 11.85 3.39 15.91 24.5 250 0.25 29.73 0.54 0.61 0.62
(Local) 551A 560A 0.09 3 3 9 0.09 9 3.74 |1 0.11 0.00 0.00 0.00 0.00 0.09 0.09 0.03 0.13 24.5 200 1.45 39.49 0.00 1.26 0.28
Contribution From Glaciation Lane, Pipe 561A - 560A 0.54 60 0.00 0.00 0.00 0.54 0.63
| 560A 552A 11.72 1247 | 3.19 | 12.89 0.00 0.00 1.85 0.30 0.00 12.48 3.57 16.76 45.5 250 0.25 29.73 0.56 0.61 0.62
[(Local) [ 560A 552A 0.17 6 6 17 0.17 17 3.71 0.20 0.00 0.00 0.00 0.00 0.17 0.17 0.05 0.25 45.5 200 1.45 39.49 0.01 1.26 0.34
Contribution From Lepsoe Lane, Pipe 550A - 552A 0.74 120 0.00 0.00 0.00 0.74 0.91
| 552A 553A 12.63 1384 | 3.16 | 14.19 0.00 0.00 1.85 0.30 0.00 13.39 3.83 18.32 45.0 250 0.25 29.73 0.62 0.61 0.64
[(Local) [ 552A 553A 0.15 5 5 14 0.15 14 3.72 | 0.17 0.00 0.00 0.00 0.00 0.15 1.06 0.30 0.47 45.0 200 0.40 20.74 0.02 0.66 0.26
To GreenbankI Road, Pipe 553A - 405A 12.78 1398 0.00 0.00 1.85 13.39
Greenbank Road
Contribution From Kootenay Drive, Pipe 548A - 553A 1.27 127 0.00 0.00 0.00 1.27 1.27
Contribution From Altitude Avenue, Pipe 552A - 553A 12.78 1398 0.00 0.00 1.85 13.39 14.66
553A 405A 0.03 1 1 3 14.08 1528 | 3.14 | 15.54 0.00 0.00 1.85 0.30 0.03 15.96 4.56 20.41 27.0 250 0.25 29.73 0.69 0.61 0.65
DESIGN PARAMETERS Designed: PROJECT:
Park Flow = 9300 L/ha/da 0.10764 I/s/Ha V.W. Ridge Phases 3 and 4
Average Daily Flow = 280 l/p/day Industrial Peak Factor = as per MOE Graph
Comm/Inst Flow = 28000 L/ha/da 0.3241 I/s/Ha Extraneous Flow = 0.286 L/s/ha Checked: LOCATION:
Industrial Flow = 35000 L/ha/da 0.40509 I/siHa Minimum Velocity = 0.600 m/s W.L. City of Ottawa
|Max Res. Peak Factor = 4.00 Manning's n = (Conc) 0.013 (Pvc) 0.013
Commercial/lnst./Park Peak Factor = 1.50 Townhouse coeff= 2.7 Dwg. Reference: File Ref: Date: Sheet No. 2
Institutional = 0.32 I/s/Ha Single house coeff= 3.4 Sanitary Drainage Plan, Dwgs. No. 19-1123 31 May 2023 of 2
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19-1123

Caivan Greenbank North Inc

2023-06-08
Ridge Phase 3/4

Total Flow to Cambrian Road

Wastewater Design Flows per Unit Count
City of Ottawa Sewer Design Guidelines, 2004

Z2JSEL

Site Area 63.230 ha
Extraneous Flow Allowances
Infiltration / Inflow 20.87 L/s
Domestic Contributions
Unit Type Unit Rate Units Pop
Ridge Phase 1/2
Single Family 3.4 347 1180
Townhouse 2.7 279 754
Ridge Phase 3
Single Family 3.4 61 208
Townhouse 2.7 273 738
Ridge Phase 4
Single Family 3.4 0
Townhouse 2.7 369 997
External
Population 598
Total Pop 4475
Average Domestic Flow 1450 L/s
Peaking Factor 2.83
Peak Domestic Flow 41.06 L/s
Institutional / Commercial / Industrial Contributions
Property Type Unit Rate No. of Units  Avg Wastewater
(L/s)
Commercial floor space 0.3241 L/s/ha 22.45 7.28
Park 0.1076 L/s/ha 3.57 0.38
Institutional 0.4051 L/s/ha 6.06 2.45
Average I/C/l Flow 10.11
Peak Institutional / Commercial Flow 11.49

Total Estimated Average Dry Weather Flow Rate 24.62 L/s
Total Estimated Peak Dry Weather Flow Rate 5255 L/s
Total Estimated Peak Wet Weather Flow Rate 73.42 LIs

DSEL®

Z:\Projects\19-1123 Drummond Lands\B_Design\B1_Analysis\B1-2_Sanitary\2023-06-08_FSR\san-2023-06-08_1123.xIsx
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Minto Communities Inc. & Mattamy Homes Ltd.

Barrhaven South Urban Expansion Area
Existing Condition Report

Table 5-1: Inventory of Model Boundary Water Crossings

Culvert ID Location Type Size (mm)
CR-C1 On Cambrian Roglc;,rl?; %Zsfahitg;‘cﬁ)c;rlri[s)cr):iine Road, carries Circ. CSP 1650
CR-C2 On Cambrian Road at Borrisokane Road Circ. CSP N/A
BDR-C4 On Barnsdale Road, 50 m west of Borrisokane Road Circ. CSP 1200
BDR-C5 On Barnsdale Road, 500 m west of the existing Greenbank Road | Circ. CSP 500
BDR-C6 On Barnsdale Road, 60 m west of the existing Greenbank Road Circ. CSP 400

It should be noted that culvert CR-C2 was not included as part of the topographical
survey and size is currently unknown.

The 2014 Barrhaven South Master Servicing Study Draft Addendum (Draft 2014
BSMSSA) prepared by Stantec, notes that water crossing CR-C1 is to be replaced with
storm sewers when the Clarke West Municipal Drain is enclosed as part of the adjacent
development and the Clarke Stormwater Management Facility is constructed. The Draft
2014 BSMSSA also indicated that culvert CR-C2 is to be maintained, and will
accommodate flows from the existing catchment area south of Cambrian Road up to the
1:100 year event. Should future development occur south of the woodlot draining to CR-
C2, grading and servicing from the future development area in the vicinity of the woodlot

should be developed to maximize overland sheet flow drainage (not channelized)
towards the woodlot.

Table 5-2: Inventory of Model Water Crossings (Internal)

Culvert ID Location Type Size (mm)
CVR-C1 East of Borrisokane Ro%dsﬁlg%; the north corner of the Circ. CSP 500
CVR-C2 East of Borrisokane Road at Field Entrance Circ. CSP 450
CVR-C3 East of Borrisokane Road at Field Entrance Circ. CSP 400
CVR-C4 Borrisokane Road Crossing north of Barnsdale Road Circ. CSP 1200
BDR-C1 Viewbank Road Crossing Circ. CSP 400
BDR-C2 Field Entrance Crossing South of Barnsdale Road Circ. CSP 400
BDR-C3 Field Entrance Crossing South of Barnsdale Road Circ. CSP 500
BDR-C7 Barnsdale Road Crossing close to ?he existing Greenbank Circ. CSP 500
Road Intersection

Table 5-2, above, summarizes the various culvert crossings within the BSUEA. As
shown above, all the culverts are 500 mm in diameter or less with the exception of CVR-
C4, which is 1200 mm in diameter.

JLR 26610

September 2017

J.L. Richards & Associates Limited

(10)




Minto Communities Inc. & Mattamy Homes Ltd. Barrhaven South Urban Expansion Area
Existing Condition Report

B5.5.1 Storm Distribution

The hydrological response of the BSUEA and abutting lands was simulated under a 6
hour, 12 hour and 24 hour SCS Type Il storm distribution. The SCS Type Il storm
distribution was developed by the American Soil Conservation Service and is generally
used for estimating flows in rural areas. The critical storm event under pre-development
conditions, with the highest peak runoff, was found to occur under the 12 hour SCS Type
[l storm distribution.

B5.6 Modeling Results

The pre-development SWMHYMO simulation results, predicting flows at each of the
culverts for the critical storm event, are shown in Table 5-5, below. The estimated
capacity and level of service of each culvert is also provided. The details of culvert CR-
C2, crossing Cambrian Road at Borrisokane Road, could not be obtained in the field due
to obstructions and/or structural failure. Hence, the capacity and level of service at this
culvert could not be confirmed.

Table 5-5: Hydrological Simulation Results at Culvert Locations
(12 hour SCS Type Il storm)

Flow (m?3/s) at culvert location for return period Estimated | Estimated
Culvert ID (recurrence) Culvert | Level of
Capacity | Service
1:2yr 1:5yr | 1:10yr | 1:25yr | 1:50 yr |1:100 yr (m3/s) (years)
CR-C1 0.3 0.7 1.0 1.6 2.0 25 5.5 1:100
CR-C2 0.2 0.4 0.7 1.0 1.3 1.6 N/A N/A
CVR-C1 0.1 0.3 0.5 0.8 1.0 1.3 04 1:5
CVR-C2 0.0 0.1 0.1 0.2 0.2 0.3 0.2 1:25
CVR-C3 0.0 0.1 0.2 0.2 0.3 0.4 0.3 1:50
CVR-C4 0.2 0.4 0.6 0.9 1.1 1.4 2.6 1:100
BDR-C1 0.0 0.0 0.1 0.1 0.1 0.2 0.2 1:100
BDR-C2 0.0 0.1 0.1 0.1 0.2 0.2 0.2 1:50
BDR-C3 0.1 0.1 0.1 0.2 0.2 0.3 0.5 1:100
BDR-C4 0.2 0.4 0.6 0.9 1.2 1.5 2.6 1:100
BDR-C5 0.0 0.0 0.0 0.0 0.0 0.1 0.3 1:100
BDR-C6 0.0 0.0 0.1 0.1 0.2 0.2 0.2 1:100
BDR-C7 0.1 0.1 0.1 0.2 0.3 0.4 0.3 1:50
Total Flow to
Thomas Baxter 0.2 0.5 0.7 1.1 1.3 1.6 N/A N/A
Municipal Drain

JLR 26610 J.L. Richards & Associates Limited
September 2017 17)
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patersongroup memorandum

consulting engineers

re: Groundwater Infiltration Review

Proposed Residential Development
Brazeau Pit and Drummonds Pit- Borrisokane Road - Ottawa

to: Caivan Communities - Mr. Andrew Finnson - afinnson@caivan.com
date:  August 30, 2019
file: PG4504-MEMO.06 Revision 1

Paterson Group (Paterson) has prepared the current memorandum report to provide a
review of the hydrogeological characteristics in support of groundwater infiltration
recommendations for the aforementioned site.

Background Information

It is currently understood that the proposed residential development consists of a mixture
of single family and townhouse style residential dwellings. It is also understood that the
development will be serviced by municipal infrastructure that outlets to a stormwater
management pond.

The field program for the geotechnical investigation at the Brazeau Pit was completed
between November 16, 2018 and April 10, 2019. At that time, a total of 12 boreholes and
15 test pits were advanced to a maximum depth of 5.9 m below existing grade. The results
of the investigation indicated that, in general, the subsurface profile consisted of a thin layer
of fill material overlying a deposit of silty sand/sand with varying amounts of gravel and
cobbles. A thick layer of fill material was encountered within the southeast portion of the
subject site and primarily consisted of silty sand with varying amounts of clay, gravel,
cobbles, organics and construction debris. This was typically underlain by a till deposit
composed of a silty sand matrix with gravel, cobbles and boulders. A very stiff to stiff silty
clay layer was noted between the silty sand/sand and till deposits at select boreholes within
the western portion of the property. A DCPT test was completed at one borehole location
and encountered practical refusal at a depth of 23.5 m. However, bedrock was not
conclusively encountered as part of the geotechnical investigations for the proposed
development.

Ottawa Kingston North Bay
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The field program for the geotechnical investigation at the Drummonds Pit was completed
between July 22 and July 26, 2019. At that time, a total of 8 boreholes and 14 test pits were
advanced to a maximum depth of 11.3 m below existing grade. The results of the
investigation indicated that, in general, the subsurface profile consisted of a fill material
comprised of silty sand to sand and/or silty clay with varying amounts of gravel, cobbles and
boulders. Depending on the depth of excavation during the extraction of the aggregate
material, the above noted fill material is underlain by either silty sand/sand with varying
amounts of gravel, cobbles and boulders or a glacial till deposit composed of a silty sand
to silty clay matrix with varying amounts of gravel, cobbles and boulders. A very stiff to stiff
silty clay layer was noted underlying the silty sand/sand or fill material at select test holes.
A DCPT test was completed at one borehole location and encountered practical refusal at
a depth of 11.6 m.

Bedrock was not conclusively encountered as part of the geotechnical investigations for the
proposed development. However, based on available mapping, the site is located in an area
where bedrock consists of dolomite of the Oxford formation, with overburden thickness
ranging from 15 to 25 m.

Hydrogeological Setting

The subject site is located primarily within the Jock Downstream Reach subwatershed of the
Jock watershed, with a negligible percentage of the property being located within the Mud
Creek subwatershed of the Lower Rideau watershed.

Hydraulic Conductivity and Infiltration Values

Hydraulic conductivity testing was not completed as part of the geotechnical investigations
forthe proposed development. However, testing completed directly south of the subject site
as part of the Community Development Plan (CDP) determined that the hydraulic
conductivity of the silty sand/sand deposit ranged from 3.0 x 10° to 4.8 x 10 m/sec. The
hydraulic conductivity values obtained from within the till deposit were slightly lower, and
ranged from 5.0 x 107 to 7.6 x 10° m/sec. The values obtained from the field testing to the
south are consistent with published values, and are considered applicable to the materials
encountered at the subject site. With regards to the silty clay layer noted underlying the silty
sand/sand deposit, hydraulic conductivity values were anticipated to range from 1.0 x 10°
to 1.0 x 107 m/sec, and were based on published values. Due to the variability in the fill
material noted on site, hydraulic conductivity values are anticipated to range from 1.0 x 10~
to 1.0 x 10™* m/sec and is dependant on the ratio of silty sand/sand to silty clay within the
material. For infiltration system design purposes, it is recommended to use an
infiltration rate of 75 mm/hr for the Brazeau Pit site and an infiltration rate of 50 mm/hr
for the Drummond Pit site.
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Based on discussions with David Schaeffer Engineering Ltd., it is understood that a version
of the Etobicoke exfiltration system is being proposed for the development in order to
ensure infiltration volumes to the underlying aquifer systems be maintained. The exfiltration
system is proposed to be installed below the curb lines of the development and placed over
native silty sand/sand, free-draining sand material 1.5 m in thickness or a silty sand/sand
to silty clay fill material. Itis understood that the subject area is required to meet post-
development infiltration levels of 40% of the area precipitation. It is further
understood that the annual precipitation for the area is 844 mm, so a post-
development infiltration level of 40% would require that a minimum infiltration of
338 mm be achieved for the subject site.

Water Levels and Flow Directions

Water levels obtained at the time of the geotechnical investigations ranged from 0 t0 9.1 m
depth below existing grade. Based on the recovered water levels, it is expected that the
local groundwater flow direction trends to the north towards the Jock River, located
approximately 1.4 km north from the north property boundary of the Drummonds Pit. This
is corroborated by the groundwater divide separating the Jock Downstream Reach
subwatershed and the Mud Creek subwatershed located at the southern boundary of the
Brazeau Pit. Its location at the southern edge of the property would suggest that
groundwater flows north, away from the divide.

Groundwater Recharge and Discharge

The presence of overburden soils with moderate to high hydraulic conductivity overlying the
bedrock aquifer units are considered to provide the potential for significant groundwater
recharge within the study area. The Kars esker is considered to transmit large quantities
of water that are recharged through the infiltration of precipitation within the non-cohesive
material comprising the original overburden materials in the area. The subject site
represents a small portion of the existing zone identified by the Mississippi-Rideau Source
Protection Region (MRSPR) as a zone of significant groundwater recharge.
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Recommendations

As previously discussed, existing conditions at the subject site currently allow for significant
volumes of recharge to occur. As such, it is recommended that measures be taken as part
of the proposed development to ensure that infiltration volumes to the underlying aquifer
systems be maintained. In accomplishing this, the following are some of the potential
measures that could be implemented at the subject site:

J

Transport the water using a modified version of the Etobicoke exfiltration system for
the development with a minimum 1 m vertical separation between the base of the
system and the seasonally high water table to allow for adequate infiltration.

Allocate land for City parks, providing opportunities to allow clean water to infiltrate
into the overburden aquifer system.

Promote infiltration of clean water from rooftops by directing stormwater to grassed
areas as opposed to driveways and/or municipal infrastructure.

Implement Low Impact Development (LID) measures in conjunction with BMP for
stormwater quality and quantity control to assist in infiltrating clean water, treating salt
impacted water where required or redirecting salt impacted water away from
infiltration locations.

It is important to note that not all of the above may necessarily need to be employed at the
subject site, and that the measures required to maintain existing infiltration will be
dependant on the final design of the proposed development.

We trust that this information satisfies your requirements.

Best Regards,

Paterson Group Inc.

Mike Killam, P.Eng.

David J. Gilbert, P.Eng.

Paterson Group Inc.

Head Office and Laboratory Northern Office and Laboratory St. Lawrence Office
154 Colonnade Road South 63 Gibson Street 993 Princess Street
Ottawa - Ontario - K2E 7J5 North Bay - Ontario - P1B 824 Kingston - Ontario - K7L 1H3

Tel: (613) 226-7381 Fax: (613) 226-6344 Tel: (705) 472-5331 Fax: (705) 472-2334 Tel: (613) 542-7381
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5.8

5.8.1

Analysis of EES Results

BSUEA Site Wide Infiltration with EES

A water budget analysis was carried out as part of the Existing Condition Report
(Section B6, Appendix B). This analysis revealed that pre-development infiltration
across the BSUEA accounted for 40% of the total precipitation based on long-term
simulations. Based on the post-development simulation results, the water budget
for the overall BSUEA lands is shown in Table 5-8 below and compared in the table
with the existing conditions water budget. The use of the EES along the local road
network within the BSUEA lands achieves an infiltration of 44% which is greater
than under existing conditions, which shows that infiltration within £10% of existing
is achievable. It should be noted that this analysis has excluded the Brazeau and
Drummond properties which have been assumed to integrate measures to
promote infiltration and preserve pre-infiltration rates along both properties
separately from the remaining BSUEA. Further refinements to the high level
infiltration concept, including sizing of the EES, can be investigated during detailed
design.

Table 5-8: BSUEA EES Water Budget Results

Water Budget Annual Average Budget (%) Existing Condition
Component Depth (mm) Budget (%)
Precipitation 844 100% 100%
Evapotranspiration 231 27% 60%
Infiltration 377 44% 40%
Surface Runoff 225 27% 0%

5.8.2 Minto Lands

5.8.2.1 Major System Cascading and Ponding Levels

The simulated elevations along the major overland system nodes are shown in
Table 5-9 and Table 5-10. There is no ponding during the 1:5 year event or 1:10
year event for local/collector roads and arterial roads, while the depth of flow along
the major system is maintained to or below 350 mm during the 1:100 year event.

Table 5-9: Minto EES Local and Collector Road Major Node Depths

Major System | 3 hr Chi 1:5yr | 24 hr SCS 1:5yr | 3 hr Chi 1:100 yr | 24 hr SCS 1:100

Node Ponding Depth | Ponding Depth | Ponding Depth yr Ponding
(mm) (mm) (mm) Depth (mm)

S_110-111 10 10 350 210

S 111-112 10 10 250 30

S 150-152 10 10 210 160

S_152-154 10 10 80 70

J.L. Richards & Associates Limited May 4, 2018

JLR No.: 26610 -54- Revision: 2
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5.4.3 Stormwater Management Facilities (SWMFs)

The SWMFs, either wet ponds or dry ponds, should be designed in accordance
with Section 8 of the OSDG and MOE’s publication entitled “SWM Planning and
Design Manual, 2003”.

The normal water level in the wet ponds should be above the highest elevation of
either: (i) the free flowing water level in the downstream storm sewer during the 1:2
year event; or (ii) the elevation of the underlying groundwater table.

For safety reasons, the live storage in dry ponds should be kept to 1.5 m (OSDG)
to 2.0 m deep (MOE). A minimum 300 mm freeboard should be provided between
the 1:100 year water surface elevation and the overflow elevation.

SWMFs should be integrated into the community through the use of pathways or
other linkages.

5.4.4 Water Balance

The Hydrogeological Existing Conditions Report (Paterson Group Inc., 2017)
recommended that infiltration measures be incorporated into the BSUEA’s storm
servicing design, as the subject area contributes to groundwater recharge of the
esker, which should be preserved. The Paterson Group Inc. (Paterson) Report
recommended that:

e Distributed infiltration be achieved to promote recharge of overburden aquifer
and preserve the pre-infiltration condition for the three (3) subwatersheds;
and,

e Only captured runoff that is relatively free of roadway salts be infiltrated to
minimize adverse impacts on the esker.

An analysis (using the PCSWMM software platform) was carried out and is
summarized in the Existing Condition Report (Appendix B) to determine the various
contributions of the water budget based on long-term simulations. To simulate the
infiltration, the analysis utilized measured data compiled as part of Paterson’s field
program. Infiltration to groundwater recharge zones was simulated based on
measured saturated field hydraulic conductivity, which was translated to infiltration
rates (refer to Section B6.1.1 of Appendix B). The analysis revealed that overall
pre-development infiltration from the subject site (excluding the aggregate €&——
extraction areas) accounted for 40% of the overall water budget (Figure 5-2). The
City and RVCA have agreed with Paterson’s recommendation that pre-
development infiltration levels should be maintained and distributed infiltration be
achieved across the site, and should not be concentrated at one or two location(s).

J.L. Richards & Associates Limited May 4, 2018
JLR No.: 26610 -26- Revision: 2
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Figure 5-2: Existing Water Budget Breakdown

Surface

] . Runoff, 0%
Infiltration,

40%

Evapotranspiration,
60%

5.5 Storm Servicing Strategy

Based on the storm drainage connections and criteria set out in Sections 5.2 and 5.4 respectively,
a stormwater management strategy has been developed. The strategy strives to preserve pre-
development infiltration across the BSUEA, which in turn, impacts the individual stormwater
management strategies developed for each of the servicing areas depicted in Figure 4-2. Sub-
section 5.4 presents the rationale in developing storm servicing strategies, Sub-section 5.5.5 the
storm drainage and design methodology, Sub-sections 5.7 5.8, and 5.9 present the analyses
carried out for the conventional, EES and infiltration gallery servicing strategies, respectively while
Sub-section 5.10.2 summarizes the impact of the strategies on the municipal drains.

5.5.1

EES Infiltration Strategy

5.5.1.1 Background

During the preparation of the Existing Condition Report, it became evident that
storm servicing for the BSUEA would need to incorporate measures to recharge
the overburden aquifer. As a result of extensive work and consultation with the
both the City and RVCA over a nine (9) month period, the preferred infiltration
servicing strategy has been identified as the Etobicoke Exfiltration System (EES).
During this nine (9) month period, a number of Memoranda were prepared to
support the selection process. All documents and work undertaken (Memoranda
and Presentation) are described below (Sections 5.5.1.1 to 5.5.1.6) and included
in Appendix E.

In September 2016, a Memorandum to the City outlined potential infiltration
measures that could be considered for the BSUEA. The Memorandum outlined
general considerations related to infiltration and nine (9) specific infiltration
measures, which ranged from reduced lot grading to infiltration galleries and bio-
retention cells. The advice from the City and RVCA following submission of the
Memorandum is that infiltration measures should be spread across the site so as
to mimic current infiltration patterns and should not rely on infrastructure on private
properties. After further review and discussions, the EES was selected as the
preferred measure to preserve the water budget and carried forward for further
sizing and analysis.

J.L. Richards & Associates Limited May 4, 2018

JLR No.: 26610

-27- Revision: 2
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Table 5-13: Minto EES Pond Parameters and Results

Pond Parameter Dry Pond 1 Dry Pond 2 Western Spill-over
Pond
Water Quality Not Required Not Required Not Required
(SrLr;}L;I)ated Release Rate 17 05 033
Pond Invert (m) 95 95.6 100
Pond Top of Bank (m) 95.75 96.8 100.7
Active Storage Depth (m) 0.75 1.2 1.1
Freeboard (m) >0.3 >0.3 >0.3
Outlet Elevation (m) 95 95.6 100
Outlet Diameter (m) 0.675 0.375 0.4
Drawdown Time (hrs) 6 12 6
Surface Area (ha) 1.5 1.7 1.2

5.8.3

Mattamy Lands East and Mattamy Lands West

The Mattamy Lands East was modelled at the conceptual level as part of the Half
Moon Bay South — Phase 4 Stormwater Management Report (Stantec, 2015) while
the minor system of Mattamy Lands West was included in the Draft BSMSSA,
Stantec, 2014. Neither of these Reports included an assessment of EES within
the storm minor system.

Including the EES within these areas would not alter the stormwater management
approach as neither of the Mattamy Lands requires additional water quality control
and the MSS designs do not affect major system storage requirements. The use
of EES in Mattamy Lands East, however, may improve the downstream HGLs in
the Half Moon Bay South subdivision and areas draining to the Todd Pond as
exfiltration of clean runoff into the underlying groundwater and esker would be
promoted resulting in a reduction in the flow and increase in available capacity in
the conventional sewers.

5.8.4

Brazeau and Drummond Aggregate Extraction Areas

The EES has been identified as a suitable strategy on urban development in the
BSUEA to achieve distributed infiltration as per the recommendations of Paterson’s
Existing Conditions Report. Assuming that both aggregate extraction areas are
developed as residential, infiltrating clean runoff from local roads can achieve the
required infiltration. Alternatively, infiltration galleries could also supplement or
replace part of an EES. At detailed design of these properties, the strategy to
preserve pre-development infiltration rates will need to be reviewed in consultation
with the Geotechnical Engineer once it is known what type of fill material was used
to meet the minimum rehabilitation elevations.

J.L. Richards & Associates Limited
JLR No.: 26610

May 4, 2018
-60- Revision: 2
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16—10—100—00—ph1 (HALF MOON BAY WEST PHASE 1), RECEIVED ON DECEMBER 04, 2018.

5th SUBMISSION 19-01-29

00820010126

BENCH MARK No.

POINT IS LOCATED 1.65km NORTH OF BARNSDALE ROAD AND 5km SOUTH OF FALLOWFIELD ROAD ON HIGHWAY 416

NORTH OF KEMPTVILLE. THE POINT IS SET EAST OF THE NORTHBOUND LANE IN THE GRASSY SHOULDER.

ELEVATION

96.923 m

BY

DESCRIPTION

19-01-29| 5th SUBMISSION
18-10-29| 4th SUBMISSION
18—10-19| ISSUED FOR REVIEW
18-09-05| 3rd SUBMISSION
18-07-13| 2nd SUBMISSION
18—03-09| 1st SUBMISSION
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c;;:‘ NTECH CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION T
w BASED ON THE RATIONAL RAINFALL METHOD <C

ENGINEERED SOLUTIONS BASED ON A FINE PARTICLE SIZE DISTRIBUTION romoo
Project Name: Brazeau Subdivision Engineer: DSEL
Location: Ottawa, ON Contact: A. Fobert, P.Eng.
OGS #: 1 Report Date: 12-Jun-23
CDS Model 5668 (OFFLINE) CDS Treatment Capacity 538 I/s
Particle Size Distribution FINE
Rainfall Percent Cumulative Total Treated Operating Removal Incremental
Depth Rainfall Rainfall Flowrate Elowrate (/s)| Rate (%) Efficiency Removal (%)
(mm) % % (Us)* % Removal O4)
0.5 10.0% 10.0% 1.1 1.1 0.2 98.8 9.9
1.0 15.0% 25.0% 2.9 2.9 0.5 98.7 14.8
2.0 10.0% 35.0% 4.0 4.0 0.7 98.6 9.9
3.0 10.0% 45.0% 21.0 21.0 3.9 97.7 9.8
4.0 10.0% 55.0% 38.0 38.0 7.1 96.8 9.7
5.0 10.0% 65.0% 55.0 55.0 10.2 95.9 9.6
6.0 4.0% 69.0% 914 91.4 17.0 94.0 3.8
7.0 6.0% 75.0% 146.2 146.2 27.2 91.1 5.5
8.0 3.0% 78.0% 173.5 173.5 32.2 89.6 2.7
9.0 2.0% 80.0% 191.8 191.8 35.6 88.6 1.8
10.0 2.0% 82.0% 210