Functional Site Servicing and
Stormwater Management
Report - 1987 Robertson Road

(Stillwater Station)

Job #160401686

Q Stantec

Prepared for:
The Properties Group

Management Ltd.

Prepared by:
Stantec Consulting Ltd.
1331 Clyde Avenue

Ot

tawa, Ontario

K2C 3G4

March 28, 2022

Revision Record

Revision Description Prepared by Checked by Approved by
1 2nd Submission | N. Nwanise 03/28/2022 A. Gladish | 03/29/2022 N.Cody 03/29/2022
0 1st Submission A. Gladish 09/17/2021 D. Thiffault | 09/22/2021 | T.Rathnasooriya | 09/22/2021




Sign-off Sheet

This document entitled Functional Site Servicing and Stormwater Management Report — 1987
Robertson Road (Stillwater Station) was prepared by Stantec Consulting Ltd. (“Stantec”) for the
account of The Properties Group Management Ltd. (the “Client”). Any reliance on this document by
any third party is strictly prohibited. The material in it reflects Stantec’s professional judgment in light of
the scope, schedule and other limitations stated in the document and in the confract between
Stantec and the Client. The opinions in the document are based on condifions and information
existing at the time the document was published and do not take into account any subsequent
changes. In preparing the document, Stantec did not verify information supplied to it by others. Any
use which a third party makes of this document is the responsibility of such third party. Such third party
agrees that Stantec shall not be responsible for costs or damages of any kind, if any, suffered by it or
any other third party as a result of decisions made or actions taken based on this document.

Prepared by

Nwanise Nwanise, E.I.T.

,/“/4'/ , 9
Reviewed by " . ‘% ool

Alyssa Gladish, E.LT.

Approved by /g %ﬁé

Neal Cody, P.Eng.

SI
*’Mz
20220401 ‘

N.B f‘um’
( ?Mh _

Q Stantec



FUNCTIONAL SITE SERVICING AND STORMWATER MANAGEMENT REPORT - 1987 ROBERTSON ROAD
(STILLWATER STATION)

Table of Contents

1.0
1.1
1.2
1.3
1.4

2.0
2.1
2.2

3.0
3.1
3.2
3.3

4.0
4.1
4.2
4.3

5.0
5.1
5.2
5.3
5.4

6.0
7.0
8.0
9.0

10.0
10.1
10.2
10.3
10.4
10.5

INTRODUGCTION .......ceiiiirteieeeeiecrrneeeeeeeeseessssnneeeeesesessssssssssesssssssssssssssasssssssssssnnnssssesas 1.1
BACKGROUND . ... .ttt e e e e ettt e e e e e e e e e aaabeaeeeaeeeensnsassaaeaaeaaans 1.2
EXISTING CONDITIONS ....coeeeeeee et e e et aeeae e s 1.3
OBUJECTIVE. ... ettt ettt e et e e e e e e et aaaeeeee e e e s naaasaeaaeaeeseannseaeens 1.4
BACKGROUND RESOURCES......uiiiiiieieeeiietee ettt e e et ae e e e e e e e enireaeaeaeaeeans 1.4
POTABLE WATER .......oeeeieieieiceeeetteeeeecrcneeeeeeeeeessssssnsseesessssssssnsssssessssssssssnnsesesesssssnnen 2.1
BACKGROUND. .. ..ttt ettt e e e e e e e ae e e e e e e e e eeaaaaaaeaeeeeaas 2.1
WATER DEMANDS ...ttt e e e e e e et eae e e e e e e e snsasaaaeeaeeeeeennnnens 2.2
222 AllOWADIE PraESSUIES.....vvviiiiiiiiiieieieieeeeeeeeeeveteeeeee e aeeeeeeeeeeeeeeeeeeeeeeeeereeseeeseees 2.3
WASTEWATER SERVICING .......ccoiiiiiireetieieecicicnneeeeeeeeescsssnnseeeessssssssssnsasesssssssssnnnnans 3.1
BACKGROUND ... ..ttt ettt e e e e e e e e ae e e e e e e e e eeaaaaaaeaaeeeaas 3.1
DESIGN CRITERIA ..ottt e e e et e e e e e e e e eaaaaaeaeae e s 3.1
PROPOSED SERVICING .....coiiieete ettt ettt e e e e e e aaaar e e e e e e e e nnnaeaeaeaeeans 3.3
STORMWATER MANAGEMENT ..........eurreeiieiieiiirreeeeeeeeecesrnneeeeeeeessssssssnsaseesessssssnnnnans 4.1
OBUJECTIVES ...ttt e e e ettt e e e e e e et e e e e e e eeeenareeeas 4.1
SWM CRITERIA AND CONSTRAINTS ...ttt e et e e e e e eeeanns 4.1
STORMWATER MANAGEMENT DESIGN ....coiiiiiiiiiiiiiiiee et e e e 4.2
4.3.1 STOrage REQUINEMENTS ....cvviiiiiiiieeeeeeeeeeeeeeee e 4.3
4.3.2 R SUIES ettt aa b aaaanaaaaaannnnnrnraana 4.6
4.3.3 QUAlItY CONTIOl i, 4.6
GEOTECHNICAL CONSIDERATIONS AND GRADING........ccoeetiieiinrrereeeeeccccnneneeeens 58
PRELIMINARY GEOTECHNICAL INVESTIGATION .......viiiiiieeeeecciiiee e 5.8
SLOPE STABILITY ASSESSMENT ..ottt e e eee e e e e e e eanes 5.9
GEOTECHNICAL CONSIDERATIONS. . ..ottt e e e eans 5.10
FUNCTIONAL GRADING PLAN ...oiiiiiiiieectetee ettt e e e ee e e e e aaaraaeaeae e e 5.12
EROSION CONTROL DURING CONSTRUCTION ........oeeiiiiiiiiiineeeeeeeeesencnnneeeeeeeeessnnnns 6.1
UTILITIES. ..ot eeecretteeteeeeeeennneeeeeeeeessannneeeeesesssnssssnsesasesesssssssensesssssssssnsnsasessessssnnns 7.1
APPROVALS ...ttt e eessccnnneeeeesessssssasaseseesessssssssasaesssssssssssnsaasssesssssnnnnans 8.1
CORRESPONDENCE ........ootttiiiiiiiirreeteeeeeeesrsnereeeeeesesssssseeesesssssssssnssasesssssssssnsnsasaeses 9.1
CONGCLUSIONS ... eiictreeeteeeceserreeeeeeeeeesessssssaseeeesssssssssseseessessssssssnssasessssssssssnneans 10.1
POTABLE WATER SERVICING ....ouviiiiiiieeeeceee e 10.1
WASTEWATER SERVICING ....ooiiiieeeeeeeeeee ettt e e e e eeenanns 10.1
STORMWATER MANAGEMENT ..ottt e et aee e e e 10.1
GRADING ...ttt et e e e e e e e ettt e e e e e e e e ettt aaeae e e e e e e eetaraeaeens 10.2
GEOTECHNICAL CONSIDERATIONS AND GRADING ......cvvviieeiieeciiiieeeee e 10.2

() Stantec



FUNCTIONAL SITE SERVICING AND STORMWATER MANAGEMENT REPORT - 1987 ROBERTSON ROAD
(STILLWATER STATION)

10.6  APPROVALS/PERMITS ..ottt ettt atas e asasasassssssasssssssessssssnsssssssssssaesenens 10.2
LIST OF TABLES
Table 2-1: Estimated Water DEmMANdS ... 2.2
Table 2-2: Minimum and Maximum HGL at Connection POINTS ........euvvveeveeeeiiieeeiiieeeee, 2.4
Table 2-3: Maximum day plus fire flOow SCENAMOS .......coovvvviiiiieeeeieieecceee e 2.4
Table 3-1: Sanitary Sewer Design CriteriQ......ccccii e 3.1
Table 3-2: Estimated Wastewater PEOK FIOWS........cooooiiiiiiiiiieeeeeeeeeee, 3.3
Table 4-1: Target REIEASE RATE c..coviiei et 4.3
Table 4-2: 100 Year Summary of ROOT CONIIOIS ...uuvviiiiiiiiiiiieee e 4.4
Table 4-3: 100-Year Storage requirement for external areas within each block............. 4.4
Table 4-4: 5 and 100-year controlled peak flow rates .......ccceeeeviiiiiiiiiiiieeieeeieecceee e 4.5
Table 4-5: 5 and 100-Year storm cistern volume requIr€d .........ccoovvvvvvveeeiieieiiieeiiieeeen 4.5
Table 4-6: Uncontrolled Non-Tributary Area (UNC-2) ..o 4.6
Table 4-7: Uncontrolled Tributary Area (CTOPA) .. 4.6
Table 4-8: Summary 5 Year and 100 Year Event Release RAtES.......ovvvveeevieiiiiiiiviiiicienenn., 4.6
LIST OF FIGURES
Figure 1: Stillwater Station Site Location Plan..................ccccoo 1.2
LIST OF APPENDICES
APPENDIX A POTABLE WATER SERVICING..........ccooiiiiitreeetieccccrnneeeeeceeececsnnneeeeesesenns A1
Al Domestic Water Demand COICUIQTIONS........uuuuuiriiiiiiiiiiiiiiiiieieieirereeereeeererereneseeeaeeee. Al
A.2  FUS CAICUIOTIONS e e e A.2
A.3  Hydraulic Boundary Conditions 23-MaArCh-2022 .......cceeeeeeeeieeieiiiiieeeeeeeeeeeeeiriceeeeenn. A.3
APPENDIX B SANITARY SEWER CALCULATIONS.......ccoiiiiiiiirierrreececreeeeeeceeeeeeeeeeeeeeeeeee e B.1
B.1 Conceptual Sanitary Sewer Design Sheet ..., B.1
APPENDIX C STORMWATER MANAGEMENT CALCULATIONS ......ccoiiiiiiiiiiieieieeeeeeeeeeeees C.1
C.1 Conceptual Storm Sewer Design Sheet ..., C.1
C.2  Existing Conditions PCSWMM Results & Rational Method Calculations ............... C.2
C.3  QOill- Grit SEPAIATON SIZING .uuuutuiii et aaaaaaaaaaasaaaasasssasessrssessssasrseaees C.3
APPENDIX D EXTERNAL REPORTS .......cooiiiitieeetieeeercrneeeeeeeesecesnnneeeeseessssnnnssseesessssnns D.1
D.1 Site Plan — RLA Architecture — 28-Feb-2022 .......oovvevviiiiiiieieeeieeeeeeeeeeeeeeeeee e, D.1
D.2  Stillwater Creek 2013, Existing Habitat Condition, Channel Structure,

Thermal Stability and Opportunities for restoration for stillwater Creek —

RV A ettt ittt at ettt atattttat——atttatt—tttatatatatthtntanatanenarnannnns D.2
D.3  Stillwater Creek 2015 Summary Report — City Stream Watch.......cccccveeeeeeieininnn, D.3
D.4  Preliminary Geotechnical Investigation, Proposed Mixed Use Development

1987 Robertson Road, Oftawa, Ontario — Paterson Group May 21, 2021 ............ D.4
APPENDIX E DRAWINGS .......oeeeteeteenenneaeeeeeeeeeeeeeareaaeeeseaeeareeeresreteesetesresstasesssesasaaaaes E.1

(& Stantec



FUNCTIONAL SITE SERVICING AND STORMWATER MANAGEMENT REPORT - 1987 ROBERTSON ROAD

(STILLWATER STATION)

APPENDIX F CORRESPONDENCE.........ccciiiiiiiiieiiircccrccreceeeccceesse s e e e s ss s snnnes F.1
F.1 2018 Pre-Consultation City Of OOWO ... F.1
F.2 2018 Plan and STUAY LISt F.2
F.3 2020 Pre-Consultation City Of OtOWO ... F.3
F.4 2020 Plan and STUAY LiST...ccieeii e F.4
F.5 Correspondence between CIMA and RVCA, 2021-09-02.........oouvvveeeeeeeeeieeeenrnnnnn. F.5
F.6 Correspondence between CIMA and RVCA, 2021-09-08........coeeeeeviiieeeiiviieeeeennnn. F.6
F.7 Correspondence between Stantec and RVCA, 2021-09-07 ......eeeveieeeeiiiiieeeeennnn. F.7
F.8 Correspondence between Stantec and RVCA, 2021-09-17 ..oeveeeiiviieeeeiiiiieeeeeennnn. F.8
F.9 st Submission Comment ReSpoNsSe Letter......uuiiiiiiiiiiiiicieeeeeccee e F.9

Q) Stantec



FUNCTIONAL SITE SERVICING AND STORMWATER MANAGEMENT REPORT - 1987 ROBERTSON ROAD
(STILLWATER STATION)

Introduction
March 28, 2022

Stantec Consulting Ltd. has been retained by The Properties Group. (Stillwater Station) to provide
a functional site servicing and stormwater management plan in support of their application for
draft plan approval and Official Plan Amendment (OPA) fo permit a combination of mid and
high-rise apartment dwellings and at-grade commercial developments in the proposed mixed-
use block in Bells Corners (1987 Robertson Road). The intent of this report is to provide a servicing
scenario for the proposed development that is free of conflicts, includes any confributing external
areas, and utilizes the existing/future infrastructure in accordance with the background studies
and City of Ottawa Design Guidelines.

The Properties Group is proposing a mixed-use development with a site area that measures
approximately 9.59 ha and has 4.41ha total developable land (including private roads and
designated parkland). Stillwater Creek passes through the northwest corner of the site, which is
located north of Robertson Road and east of Moodie Drive within the City of Ottawa's Bells
Corners Community as shown in Figure 1.

The proposed draft plan of subdivision consists of 10 buildings containing five (5) apartment towers
with six-storey podiums, three (3) mid-rise buildings with 4-storey podium and two (2) 4-storey
buildings arranged in 6 apartment plots (A-F). Each apartment plot corresponds to a proposed
phase of development (Phases 1-6). The proposed multi-unit buildings will provide a total of 1,925
residential apartment units and 3,191 m2 of commercial space. The residential population of the
site is forecast to be 3,465 people. The community will also include designated parkland area,
hazard lands adjacent to the creek where development is restricted, and general greenspace.
The community features numerous pathways for pedestrian linkages and a multiuse pathway
providing connection along the east boundary to Robertson Road.

Access to the site is proposed via the construction of a road from the intersection of Timm Drive
and Moodie Drive (a proposed 4-way intersection) across the north side of the subject site. The
proposed access road traverses NCC property; consequently, a parcel of NCC land is being
pursued to accommodate the roadway corridor. The roads proposed consist of a 26 m wide right
of way (ROW) collector road (the access road) and 22 m wide ROW local roads. The access road
from Moodie Drive and the west local road in the subdivision are to be municipally owned and
operated roadways, while the south and east subdivision local roads are to remain private.

Q) Stantec
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March 28, 2022

Figure 1: Stillwater Station Site Location Plan
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1.1 BACKGROUND

The development of the Stillwater Station site is governed by the City of Ottawa’s new Draft Official
Plan. The site requires an OPA tfo alter the land use from employment lands to a mixed-use
development. The Rideau Valley Conservation Authority (RVCA) administers development
regulations in areas subject to natural hazards (such as flooding, erosion, and unstable slopes) and
in environmentally sensitive areas (such as wetlands, shorelines, and waterways). The RVCA also
reviews development proposals and municipal planning applications within or adjacent to natural
areas. Due to the presence of the Stillwater Creek on this site, servicing criteria for the site has been
established through pre-application consultation with the City of Ottawa and the RVCA.

@ Stantec
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The NCC commissioned a study of Stillwater Creek by the RVCA and the University of Ottawa that
examined the physical habitat, channel structure, substrate, bank conditions, biological
communities, water chemistry, hydrology, and thermal stability of Stillwater Creek. The resulting
report Stillwater Creek -2013 describes some of the opportunities to restore Stillwater Creek and
some of the development requirements for reaches of concern. The report also presents general
watershed recommendations and enhancement opportunities that are relevant to the functional
servicing of the site such as:

e improving stormwater management
e improving water quality in Stillwater Creek / Ottawa River
e reducing erosion/flood potential

¢ maintaining thermal stability
1.2 EXISTING CONDITIONS

The site is predominantly an unused industrial yard with both asphalt paved and gravel access
lanes and parking pads as well as an abandoned aluminum sided warehouse. Lands adjacent fo
Stilwater Creek are treed and vegetated under existing conditions. The site is bound by the
Bellwood Estates mobile home community to the south; Stillwater Creek to the west; the Canadian
Nafional (CN) Railway Beachburg line and abandoned CN spur line to the north; and an existing
industrial park to the east (General Dynamics). The land to the north of the railway is an NCC
Greenbelt corridor,

The proposed development is located within the jurisdiction of the Rideau Valley Conservation
Authority (RVCA) and within the Stillwater Creek sub-watershed. As per the Stillwater Creek 2015
Summary Report, the surveyed stream originates at the Vanier (Private) Road crossing just west of
the Stillwater Station site; although, this branch of the stfream network originates much further south
down Moodie Drive in the NCC's Stony Swamp. The Creek crosses the northwest corner of the site
and proceeds northwest across the spur and railway line, as shown in Figure 1.

The existing elevations within the site range from 90 m to 76 m and generally drain from southeast
to northwest. The creek ravine is relatively steep, while the rest of the site features gently sloped
tfopography.

Q) Stantec
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1.3 OBIJECTIVE

This functional servicing report is being prepared in support of draft plan approval and OPA for
the Stillwater Station Development. This report will provide a recommended servicing plan for the
major municipal infrastructure needed to support development of the subject property. The
review will be a macro level study with further details fo be confirmed and provided during the
detailed design process. This report will demonstrate how proposed municipal servicing is in
conformance with the Stillwater Creek - 2013 Report and the City of Ottawa recommendations.
Any deviation from the background documents will also be identified with rationalization for the
change.

1.4 BACKGROUND RESOURCES

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

o Stillwater Station Planning Report, Fotenn, September 2021

o Stillwater Station EIS Report, CIMA, September 2021

o Stillwater Creek — 2013 Existing Habitat Condition, Channel Structure, Thermal Stability and
Opportunities for Restoration for Stillwater Creek, Rideau Valley Conservation Authority

o Stillwater Creek 2015 Summary Report, City Stream Watch

e Preliminary Geotechnical Investigation Proposed Mixed Use Development 1987 Robertson
Road, Ottawa, Ontario, Paterson Group Inc., May 21, 2021

Addifional documents referenced in designing the functional servicing plans for the proposed
development include:

e Frosion & Sediment Control Guidelines for Urban Construction, Greater Golden Horseshoe
Area Conservation Authorities, December 2006
e Stormwater Management Planning and Design Manual, Ministry of the Environment
(Ontario), March 2003
e Oftawa Design Guidelines — Water Distribution, City of Ottawa, July 2010
o Technical Bulletin ISD-2010-2, City of Ottawa, December 15, 2010
o Technical Bulletin ISDTB-2014-02, City of Ottawa, May 27, 2014
o Technical Bulletin ISTB-2018-02, City of Ottawa, March 21, 2018
o Technical Bulletin ISD-2021-03, City of Oftawa, August 18, 2021
o City of Ottawa Sewer Design Guidelines, 2nd Ed., City of Ottawa, October 2012
o Technical Bulletin ISDTB-2014-01, Revisions to Ottawa Design Guidelines — Sewer, City
of Ottawa, February 5, 2014. (ISDTB-2014-01)
o Technical Bulletin PIEDTB-2016-01, Revisions to Ottawa Design Guidelines — Sewer, City
of Ottawa, September 6, 2016. (PIEDTB-2016-01)
o Technical Bulletin ISTB-2018-01, Revisions to Ottawa Design Guidelines — Sewer, City of
Ottawa, March 21, 2018. (ISTB-2018-01)

Q) Stantec
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2.1 BACKGROUND

Stillwater Station is located within the existing City of Ottawa 2W2C pressure zone. The proposed
site will be serviced through an existing 305 mm diameter watermain on Moodie Drive ROW west
of the subject site which services the adjacent commercial area, and an existing 203 mm
watermain within the Robertson Road ROW which services the Bellwood Estates community south
of Stillwater Station. The proposed access road and water service to the site crosses an existing
1220 mm diameter backbone watermain in the NCC parcel and crosses another portion of the
backbone watermain (1067 mm diameter running north-south) on the Moodie Drive ROW.
Typically, direct connections are not permitted to backbone watermains; as such, the west
connection is proposed to the 305 mm diameter watermain within the Moodie Drive ROW.

Two watermain connections to the site have been proposed to provide a looped watermain
system as per the City of Ottawa Water Distribution Guidelines which state that looping shall be

provided where there are more than 49 dwelling units. The proposed watermains to Moodie Drive
and Robertson Road are to be aligned along the proposed access road (west) and multi-use
pathway (south), respectively, as shown on Drawing WTR-1. The proposed watermain network will
be designed in accordance with City of Ottawa Design Guidelines (2010), Ministry of Environment
Conservation and Parks (MECP) Guidelines, and the pre-application meeting requirements
summarized as follows.

= The number of dwelling units exceeds 49; thus, a looped watermain system shall be
provided as per the City of Ottawa Water Distribution Guidelines.

= The watermains will be designed to provide adequate flows. The consumption rates for
subdivisions of 501 to 3,000 persons shall be utilized for the residential average day demand
amount (280L/c/d) as per Technical Bulletin ISTB-2021-03 and other commercial amount
(28,000 L/gross ha/d as per Ottawa Design Guidelines — Water Distribution (2010).

= Individual residential facilities with a basic day demand greater than 50 m3/day (0.57L/s)
shall be connected with a minimum of two water services, separated by an isolation valve,
to avoid the creation of a vulnerable service area as per Technical Bulletin ISTB-2021-03.
The basic day demand for each apartment plot is anticipated to exceed 50ms3/day;
therefore, water supply redundancy shall be provided to each proposed apartment plot.

= Upon obtaining the NCC parcel for the site access road, a minimum 9.0 m wide corridor
centered along the backbone watermain will be transferred to the city, with no
construction (i.e., foundations) to be permitted within the 9.0m corridor.

Q) Stantec
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= A minimum 6.0 m wide easement centered along the proposed watermain to Robertson
Road will be provided to the city.

= Fire hydrants are to be provided throughout the site to ensure ample coverage as per
Technical Bulletin ISTB-2018-02 and serve fire flow requirements for each building within
90m. Hydrant locations are to be determined at the detailed design phase, and a hydrant
coverage figure shall be provided at that fime.

2.2 WATER DEMANDS
2.2.1 Domestic Water Demands

Water demands for the development were estimated using the Ministry of Environment’s Design
Guidelines for Drinking Water Systems (2008) and the Oftawa Design Guidelines — Water
Distribution (2010). See Appendix A.1 for preliminary domestic water demand calculations.

The average day demand (AVDY) for the entire site was determined to be 12.2 L/s. The maximum
daily demand (MXDY) is 2.5 fimes the AVDY for residential areas, and 1.5 the AVDY for commercial
areas which sums to 29.5 L/s for the site. The peak hour demand (PKHR) is 2.2 times the MXDY for
residential areas and 1.8 times the MXDY for commercial areas totaling 64.4 L/s for the site. The
estimated demands for each commercial and residential plot are summarized in Table 2-1 below.

Table 2-1: Estimated Water Demands

Population Gross AVDY MXDY PKHR
Demand Type Parcel (L/s) (L/s) (L/s)
Area (ha)
Plot A Commercial - 0.84 0.27 0.41 0.73
Plot B Commercial - 0.77 0.25 0.38 0.68
Plot E Commercial - 0.57 0.19 0.28 0.50
Plot F Commercial - 0.79 0.26 0.39 0.69
Commercial
Subfofal - 2.98 0.96 1.45 2.60
Plot A Residential 1075 - 3.48 8.71 19.15
Plot B Residential 1044 - 3.38 8.46 18.61
Plot C Residential 464 - 1.51 3.76 8.28
Plot D Residential 212 - 0.69 1.72 3.79
Plot E Residential 338 - 1.10 2.74 6.03
Plot F Residential 331 - 1.07 2.68 5.90
Residential
subfotal 3,465 - 11.23 28.07 61.76
Total Site: 3,465 - 12.19 29.52 64.37
(2) Stantec
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The City of Otftawa Water Distribution Design Guidelines state that the desired range of system
pressures under normal demand conditions (i.e., basic day, maximum day and peak hour) should
be in the range of 350 to 552 kPa (50 to 80 psi) and no less than 275 kPa (40 psi) at the ground
elevation in the streets (i.e. at hydrant level). The maximum pressure at any point in the distribution
system in occupied areas outside of the public right-of-way is 552 kPa (80 psi). As per the Ontario
Building Code (OBC) & Guide for Plumbing, if pressures greater than 552 kPa (80 psi) are
anficipated, pressure relief measures are required. The maximum pressure at any point in the
distribution system in unoccupied areas shall not exceed 689 kPa (100 psi). Under emergency fire
flow conditions, the minimum pressure objective in the distribution system is 138 kPa (20 psi).
Available boundary conditions indicate that there is adequate flow and residual pressures in the
range of 34psi — 53psi under maximum day and fire flow conditions.

At the detailed design stage, a complete hydraulic analysis will be prepared for the proposed
development water distribution network to confirm that water supply is available within the
required pressure range under the anficipated demands during average day, peak hour, and
maximum day plus fire flow conditions prior to full buildout of Stillwater Station.

2.2.3 Fire Flow

A hydraulic analysis of the site to assess fire flow demands will be provided in the detailed design
phase.

Non-combustible construction type with no fire separation between each floor was considered in
the assessment of the fire flow requirements for the site according to the FUS Guidelines. This
conservative approach was adopted to identify the worse fire flow scenario for our boundary
conditions request. The FUS Guidelines indicate that low hazard occupancies include apartments,
dwellings, dormitories, hotels, and schools, and as such, a low hazard occupancy / limited
combustible building contents credit was applied. No sprinkler system conforming to NFPA 13 was
considered, and a credit applied per FUS Guidelines. Based on calculations per the FUS Guidelines
(Appendix A2), the maximum required fire flows for this development is 433.3 L/s (26,000 L/min).

224 Boundary conditions

The following hydraulic boundary conditions were received from the City on March 24t, 2022
based on several fire flow scenarios, assumption the site is fo be a looped private watermain,
connecting to the 305 mm watermain on Moodie Drive and the 203 mm watermain on Robertson
Road, refer to Appendix A.3 for connection points.

(2) Stantec
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Table 2-2: Minimum and Maximum HGL at Connection points

Moodie Connection Robertson Connection
Minimum HGL 126.9 m 126.1m
Maximum HGL 132.2m 131.9m

Table 2-3: Maximum day plus fire flow scenarios

Moodie Connection Robertson Connection
Max Day + FF (433.3 L/s) 126.5 112.5
Max Day + FF (333.3 L/s) 127.4 118.4
Max Day + FF (316.7 L/s) 127.6 119.2
Max Day + FF (283.3 L/s) 127.8 120.9
Max Day + FF (250 L/s) 128.0 122.3
Max Day + FF (216.7 L/s) 128.2 123.7
Max Day + FF (200 L/s) 128.3 124.3
Max Day + FF (166.7 L/s) 128.5 125.5

The available boundary conditions indicate that there is adequate flow and residual pressures in
the range of 34psi — 53psi under maximum day and fire flow conditions considering average site
elevation of about 88.57m.

Q) Stantec
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225 Potable water summary

The proposed piping alignment and sizing is antficipated to achieve the required level of service
within the Stillwater Station subdivision. Based on the preliminary demand analysis, the following
conclusions were made:

e The proposed water distribution system is recommended to include
= 203mm diameter pipes and
= 150mm services (2 per apartment plot);

During the detailed design phase, the hydraulic analysis and Fire Flow Analysis will be used to verify
the proposed system is capable of:
e operating above the minimum pressure objectives during peak hour conditions, and

e providing sufficient fire flows and while maintaining minimum pressure objectives during fire
conditions.

Q Stantec
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3.1 BACKGROUND

An existing 300mm diameter public sanitary tfrunk sewer passes through the proposed Stillwater
Station site, conveying the sanitary flows from the Bellwood Estates mobile home community on
the south side of the site to the northeast corner of the site. The 300mm sanitary sewer incorporates
flows from an existing 200mm sanitary sewer servicing the industrial park to the east (General
Dynamics Canada). The sewer increases to a 400mm diameter trunk sewer, which crosses the
existing railway corridor and connects to the Nepean Collector sewer (200 mm diameter) north of
the site. Currently there are no known issues with the Nepean Collector’'s capacity.

The proposed site will be serviced by realigning the existing sanitary sewer along the proposed
municipal road ROW to pass through the site and installing additional sewers within the private
road ROWSs as shown on Drawing SAN-1.

3.2 DESIGN CRITERIA

The preliminary sanitary sewer design sheet is included in Appendix B.1. The sewers are fo be
designed in conformance with all relevant City of Ottawa and MECP Guidelines, Policies, and
design parameters as summarized in Table 3-1 below.

Table 3-1: Sanitary Sewer Design Criteria

Revised Design Criteria (City of
Ottawa Guidelines - 2018)

Minimum Velocity (m/s) 0.6

Design Parameters

Maximum Velocity (m/s) 3.0
Manning Roughness Coefficient
(for all smooth wall pipes)

0.013

200mm dia. for residential areas,

Minimum Size .
250mm for commercial areas

Average Apartment (Persons per unit) 1.8
Extraneous Flow Allowance (L/s/ha) 0.33
Manhole Spacing (m) 120 m
Minimum Cover (m) 2.5m
Average Daily Discharge per Person (L/cap/day) | 280
Harmon Correction Factor 0.8
Mobile Home Park Daily Flow (L/space/day) 1,000
Commercial Daily Flow (L/gross ha/day) 28,000
Heavy Industrial Flow (L/gross ha/day) 55,000

(2) Stantec
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The Stillwater Station dwelling unit count was derived from the Site Plan, with an assumed
population density of 1.8 persons/unit as per the average apartment density parameter. The
projected population of the community was found to be 3,469 people. The commercial area on
ground floor and gross construction area for each Plot was also provided in the Site Plan.

The following is a summary of the wastewater servicing assumpfions.

¢ Inthe absence of existing sanitary flow data from the Bellwood Estates mobile home park,
the following assumptions were made to estimate the external sanitary flows:

o 11.37 ha contributing area
o 254 mobile home units (assumed from aerial imagery)

o the mobile home park generation rate (1000 L/space/day as per MECP) and
typical infiltration rate (0.33 L/s/ha) is representative of this established community

¢ In the absence of existing sanitary flow data from the industrial park to the east of the site
(General Dynamics Canada), the following assumptions were made to estimate the
external sanitary flows entering EX SAN 1:

o 200 mm diameter sewer pipe (as per GeoOttawa)
o 7.3 ha contributing area

o the heavy industrial generation rate (55,000 L/gross ha/day as per city guidelines)
and typical infiliration rate (0.33 L/s/ha) is representative of this facility

¢ Inthe absence of detailed site tfopographic survey, the following assumptions were made
at the tie-in points:

o The northwest invert elevation at EX SAN 4 (south fie-in manhole) is 85.57 m

o The southwest invert elevation at EX. SAN 1(north tie-in manhole) is 84.77 m while
the north invert elevation is 84.29 m

o The sanitary frunk sewer coming from the site (375 mm diameter) has been
dropped to align obvert to obvert with the 400mm downstream pipe, resulting in
the new EX SAN 1 southwest invert elevation of 84.32m

e Prior to detailed design, monitoring data for the existing flow rates from EX SAN 4 and from
the east industrial park should be obtained to substantiate the above assumptions and
verify the adequacy of the downstream 400 mm diameter sanitary frunk sewer to the
Nepean Collector. In contingency, if during detailed design this sewer is found to be
inadequate there is an opportunity to lower this offsite sewer line and increase its capacity.

Q) Stantec
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3.3 PROPOSED SERVICING

Drawing SAN-1 illustrates the proposed frunk main realignment, functional sanitary sewer
alignment, and sanitary drainage areas.

The proposed development will be serviced by a network of gravity sewers, designed in
accordance with the wastewater design parameters from ISTB-2018-01 and the Sewer Design
Guidelines, summarized in Table 3-1: Sanitary Sewer Design Criteria. The conceptual sanitary
sewer design sheet can be found in Appendix B.1. A breakdown of the estimated sewage peak
flows that will be directed to the Northern outlet (EX. SAN 1) is shown in Table 3-2: .

Table 3-2: Estimated Wastewater Peak Flows

Extraneous Residential | Residential | Commercial External Total Peak
Outlet Flow - (L/s) Population | Peak Flow | Peak Flow Flows ! Flow
(persons) (L/s) (L/s) (L/s) (L/s)
Northern Ouflet 9.6 3,465 32.7 0.1 22.5 64.7
(EX. SAN 1)

Note:
1. External flow from Bellwood Estates mobile home park and the industrial park to the east (General Dynamics Canadal)

Based on sanitary sewer design sheet, the peak flows from the proposed development, and the
peak flows from the external areas can be accommodated within the existing downstream 400
mm diameter sanitary sewer.

C_,) Stantec
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4.1 OBJECTIVES

The objective of this stormwater management (SWM) planis to determine the measures necessary
to control the quantity, quality, and temperature of stormwater released from the proposed
development to the established SWM criteria.

4.2 SWM CRITERIA AND CONSTRAINTS

Criteria were established by combining current design practices outlined by the City of Oftawa
Design Guidelines (2012), and through consultation with the RVCA and City of Ottawa staff. The
following summarizes the criteria, with the source of each criterion indicated in brackefts:

General

e Use of the dual drainage principle (City of Ottawal).
e Wherever feasible and practical, site-level measures should be used to reduce and conftrol
the volume and rate of runoff. (City of Ottawa).

o Assessimpact of 100-year event outlined in the City of Oftawa Sewer Design Guidelines on
major & minor drainage system (City of Ottawa)
e Enhanced quality control (80% TSS removal) to be provided on-site for the (RVCA).

Storm Sewer & Inlet Controls

¢ Site Discharge to be controlled to Pre-development rates and is proposed o outlet to
Stilwater Creek (City of Ottawa).

¢ Size storm Sewers to convey the 5-year storm event under free-flow conditions using City of
Ofttawa I-D-F parameters (City of Ottawal)

e 100-year Storm HGL to be a minimum of 0.30 m below building foundation footing (City of
Ottawa).

¢ No capacity constraints have been identified for stormwater into Stillwater Creek by the City.
The property currently drains to Stillwater Creek along the west of the site. Pre-development
release rates for the 5- and 100-year storm events will need to be met under post
development conditions (i.e 5 yr post Q = 5-year pre-Q, 100-year post C = 100-year pre-Q.

Surface Storage & Overland Flow

¢ Building openings to be minimum of 0.30m above the 100-year water level (City of Ottawa)
¢ Maximum depth of flow under either static or dynamic condifions shall be less than 0.35m in
the 100-year event (City of Ottawa)
Provide adequate emergency overflow conveyance off-site (City of Oftawa)

C_,) Stantec
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43 STORMWATER MANAGEMENT DESIGN

The intent of the stormwater management plan presented herein is to mitigate any negative
impact that the proposed development will have on the existing storm sewer infrastructure, while
providing adequate capacity to service the proposed buildings and access areas. The proposed
stormwater management plan as follows:

e Detain runoff on the roof areas.
o Utilize surface storage within streets and parking areas.

¢ Provide underground storage equipped with mechanical pump for controlled release of
stormwater.

e Storm run-off from local and collector streets are proposed to be directed to an
underground storage located in the celebratory space prior to release at a controlled flow
rate.

e Two oil-grit separators are proposed as end of pipe freatment to treatment run-off from
local and collector streets as well as parking areas.

A summary of subareas, runoff coefficients and proposed servicing plan is provided in Appendix
E in Drawing STM-1.Allowable Release Rate

Available topographic information the existing conditions drainage elevations for the site are
shown on Drawing EX-1.

The Modified Rational Method was employed to assess the rate of runoff generated during pre-
development conditions. Based on consultation with City of Oftawa staff, the peak post-
development discharge from the subject site is to be controlled to the predevelopment release
rate for 5- and 100-years storm events, to a maximum runoff coefficient C of 0.5 i.e. Pre-
development release rates for the 5 and 100 year storm events will need to be met under post
development conditions (i.e. 5-year post-Q = 5-year pre-Q, 100-year post-C = 100-year pre-Q).

The predevelopment release rate for the area has been determined using the rational method
based on the criteria above. A fime of concentration for the predevelopment area was
calculated, a minimum of 10 minutes has been used in the analysis. C coefficient values have
been increased by 85% for the post-development 100-year storm event based on MTO Drainage
Manual recommendations. Peak flow rates have been calculated using the rational method as
follows:

Q) Stantec
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Q=2.78 CiA

Where: Q = peak flow rate, L/s

A = drainage area, ha

| = rainfall intensity, mm/hr (per Ottawa IDF curves)
C = site runoff coefficient

The target release rate for the site is summarized in Table 4-1 below:

Table 4-1: Target Release Rate

Design Storm Target Flow Rate (L/s)

5-Year 513
100-Year 1122

The site requires quantity contfrol measures to meet the restrictive stormwater release criteria. It is
proposed that rooftop storage via restricted roof drains in combination with surface storage, and
underground cistern with inlet control devices (ICD’s) be used to reduce site peak outflow to
target rates.

Based on the NCC Stillwater Creek reports (2013) classification as a coolwater system and to
maintain thermal stability additional mitigation methods such as high-albedo rooftops and
underground storage facilities may be required during detailed design.

4.3.1.1 Rooftop Storage

It is proposed to detain stormwater on the building rooftop by installing restricted flow roof drains.
The following calculations assume the roofs will be equipped with standard Watts Model R1100
Accuflow Roof Drains. Roof storage for each block has been assessed at this stfage to determine
the level of peak flow attenuation that can be achieved on rooftops. During detailed design each
building roof will be assessed separately.

Watts Drainage “Accutrol” roof drain weir data has been used to calculate a practical roof
release rate and detention storage volume for the rooftops. It should be noted that the *Accutrol”
weir has been used as an example only, and that other products may be specified for use,
provided that the total roof drain release rate is restricted to match the maximum rate of release
indicated in Table 4-2, and that sufficient roof storage is provided o meet (or exceed) the resulting
volume of detained stormwater. Storage volume and conftrolled release rate are summarized in
Table 4-2:

Q) Stantec
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Table 4-2: 100 Year Summary of Roof Controls

BLOCK ID ROOF ID Depth (mm) Discharge (L/s) Volume Volume
Required (m?3) Available (m3)
BLOCK A R104D, R104B 139 25.6 110.6 136.3
BLOCK B R104C, R104A 139 29.9 132.4 162.1
BLOCK C R102C 137 12.7 49.6 62.9
BLOCK D R102B 147 7.5 56.5 59.2
BLOCKE R101A, R102A 149 17.3 113.8 120.2
BLOCK F R101B, R103A 145 13.6 119.1 123.4

*Drainage from the roof is anticipated to collected in a storage cistern within the building prior to
release.

4.3.1.2 Surface and Sub-surface Storage

Stormwater detention is proposed to afttenuate peak flows from each block and streets within
storm cisterns and sags of local and collector streets. Storm run-off from the external areas of each
building is proposed to be detained onsite and released at a controlled rate in other to meet the
overall target release rate for the site while minimising the storage requirement of the Celebratory
Area storm cistern as shown in Table 4-3 below:

Table 4-3: 100-Year Storage requirement for external areas within each block

BLOCK ID AREA ID Discharge (L/s) Volume Required
(m3)
BLOCK A L104C 28.5 121
BLOCK B L102B 20.6 69
BLOCK C L105A 20.6 26
BLOCK D L102C 19.6 57
BLOCK E L102B 20.6 69
BLOCK F L103A 31.4 139

Surface storage available in local and collector streets were preliminarily estimated as 25m3/ha
for collector roads (C105A) and 50m3/ha for local streets (L104A, L101A, L102A, L102D) leading to
a total surface storage of 120m3. Available surface storage in streets will be confirmed at detailed
design.

Run-off collected within blocks and street areas will be directed fo an underground storm cistern
proposed in the celebratory space for storage and conftrolled to an oil grit separator for quality
freatment prior to ultimate release to Stillwater Creek. The storm cistern will also provide

Q Stantec
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sedimentation and cooling benefits, thereby improving the stormwater quality while lowering its

temperature to meet the conservation authority requirements.

The celebratory space is proposed to be designed to preserve its function as recreational area
while providing stormwater detention and quality freatment benefits. The MRM sheet provided in
Appendix C, demonstrated that a volume of 386 m3 of storage can be provided via surface and
sub-surface storage. Based on the proposed site plan, sufficient vacant area is available to
provide the necessary storage within the site.

The volume of underground storage proposed in the celebratory area will be sufficient to retain
stformwater generated by each storm event up to a 100-year from all blocks and adjoining streets.
Storm run-off from streets that could not be directed into the onsite sewer due to grading
restrictions will be treated via an oil-grit separator before release to Stillwater Creek.

Proposed confrolled release rates and storage volumes required are summarized in Table 4-4.

Table 4-4: 5 and 100-year controlled peak flow rates

Catchment Type Description Area ID 5-Yr 100-Yr
Release Release
Rate Rate
(L/s) (L/s)
COLLECTOR & C106A, C105A, L104A,
LOCAL STREETS, L102D, L101A, L102A, 347
CISTERN PARKS, ROOF, L100A, L110A, L102E 687
EXT- BLDG AREAS
Table 4-5: 5 and 100-Year storm cistern volume required
Catchment Type Tributary Area Area ID 5-Yr 100-Yr 100-Yr
Vol. Vol. Vol.
required required available
(m3) (m3) (m?3)
CISTERN COLLECTOR & C106A, C105A,
LOCAL STREETS, L104A, L102D, L101A, 370 380 180
PARKS, ROOF, EXT- LT102A, L100A, L110A,
BLDG AREAS L102E
( ) Stantec
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4.3.1.3 Unconirolled Area

Due to grading restrictions, one subcatchment area has been designed without a storage
component. The non tributary catchment area UNC-2 discharges off-site uncontrolled fo the
neighbouring properties. The access road entering the site from Moodie Drive is infended to
discharge unconftrolled (C109A) to Stillwater Creek. Peak discharges from tributary uncontrolled
areas have been considered in the overall SWM plan and have been balanced through
overconftrolling proposed site discharge rates to meet target levels.

Table 4-6: Uncontrolled Non-Tributary Area (UNC-2)

Design Storm Discharge (L/s)
5-Year 20.8
100-Year 44.7

Table 4-7: Uncontrolled Tributary Area (C109A)

Design Storm Discharge (L/s)
5-Year 208.7
100-Year 4471

Table 4-8 identifies the release rates associated with the proposed stormwater management plan
and demonstrates adherence to target peak outflow rates of the site.

Table 4-8: Summary 5 Year and 100 Year Event Release Rates

5-Year Peak Discharge (L/s) 100-Year Peak Discharge (L/s)
Uncontrolled Areas 230 492
Conftrolled - Cistern 283 630
Total 513 1122
Target 513 1122

On-site quality control measures are expected for the proposed development per pre-
consultation with RVCA and City of Otftawa staff. An enhanced protection (80% removal of total
suspended solids) will be required for the site before discharging to the Stillwater Creek. An Oil-Grit
Separator is proposed to achieve this end. Additional quality freatment will be achieved through
the deposition of sediments in the underground cistern.

Q) Stantec
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Two OGS system are proposed to treat runoff from the site. OGS 1 to be located in catchment
area C109A freating runoff from the collector road prior to discharging to the Creek. OGS 2 to be
located downstream of the cistern in the celebratory space. The OGS units will be privately
maintained and sized to treat enhanced protection during detailed design. A preliminary sizing of
the OGS units indicate that OGS 1 (EF06) and OGS 2 (EFO12) can achieved up to 88% and 85% TSS
removal respectively, thereby satisfying the 80% TSS removal quality conftrol criteria required by
the conservation authority (see Appendix C.3).

As the majority of impervious surfaces are directed to an infiltration gallery and OGS units,
suspended solids within runoff generated by the site are not anticipated to have a deleterious
impact on downstream watercourses.

Q) Stantec
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5.1 PRELIMINARY GEOTECHNICAL INVESTIGATION

A preliminary geotechnical field investigation of the subject site was conducted by Paterson
Group (Paterson) in March 2021, and the report entitled Preliminary Geotechnical Investigation
Proposed Mixed Use Development 1987 Robertson Road, Ottawa, Ontario, was prepared in May
2021. The geotechnical report is included with the external reports in Appendix D.4. The objectives
of the preliminary geotechnical investigation were to:

¢ Determine the subsoil and groundwater conditions at this site by means of boreholes.
e Provide preliminary geotechnical recommendations for the design of the proposed
development including construction consideratfions which may affect its design

51.1 Overburden

Seven boreholes were drilled in 2021 to 10.1 m depth. The 0.4-1.8 m surface layer of the site was
found to be topsoil and/or a silty sand to silty clay fill layer. The underlying subsurface profile
consisted of several meters of stiff to very stiff brown clay, underlain by grey silty clay (BH 1-3 &7),
and a thick glacial till deposit (BH1-2, & 4). In BH 6 the thick glacial till underlaid the fill layer. With
excepftion of BH 7, practical refusal to augering or DCPT (dynamic cone penetration test) was
encountered in all boreholes at depths of 1.0 fo 13.0 m.

Two boreholes were drilled during the 2007 field investigation (BH 8 and BH 9) revealing a thick
layer of glacial fill fo the practical refusal to augering encountered at depths of 0.7 to 3.1m.

51.2 Bedrock

Geological mapping was reviewed to characterize the site bedrock. Most of the site was found
to consist of the Nepean formation sandstone while the north portion consists of the Oxford
formation dolomite. The bedrock drift thickness varies from 2 to 10 m. A good to excellent quality
sandstone bedrock was encountered in BH 4 and BH 6 at approximate depths of 1.0 fo 1.9 m.

5.1.3 Groundwater

Groundwater levels, determined from monitoring wells and piezometers installed at six borehole
locations, varied in depths ranging from 0.21 to 1.93 m below the original ground surface as
recorded March 24, 2021. These instantaneous levels may have been artificially high due to
perching within the backfiled borehole column; hence, the long-term groundwater levels were
also estimated by analyzing field observations of the recovered soil samples, such as moisture
levels, undrained shear strength, and coloring. Based on the soil sample characteristics the long-
term groundwater table was estimated to be at an elevation of 81.5 to 82.5 m throughout most
of the subject site, and in the southeast portion, the groundwater level is considered to be below
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the bedrock surface. However, it was noted that groundwater levels are subject to seasonal
fluctuations and could vary at the time of construction.

5.2 SLOPE STABILITY ASSESSMENT

Adjacent to the subject site, the slope condition along the Stillwater Creek ravine was reviewed
as part of the geotechnical investigation. Four slope cross-sections (A-D from north to south) were
studied as the worst-case scenarios, where the watercourse has meandered close to the proximity
of the toe of the upper slope. The slope profiles were generally inclined 2H:1V with limited areas
at TH:1V with a 10 to 12m high stable slope. The slope faces are generally vegetated (grass to
mature frees) with some minor toe erosion observed at some locations. Historical aerial images
and field observations identified significant in-filling along the creek which has changed the
meander shapes and shiffed the watercourse west. The infill conditions and observed erosion
issues tfriggered the need for a slope stability assessment. The assessment explored traditional slope
stability analysis; seismic loading analysis; and toe erosion and erosion access allowances.

5.2.1 Slope Stability Analysis

A slope stability analysis of the upper slope was carried out at the four cross-section locations to
delineate the geotechnical setback (hazard lands) from the top of bank using the computer
program SLIDE. The software uses several analysis methods including the widely accepted Bishop's
method. A factor of safety of 1.0 represents a stable slope, so1.5 was utilized as recommended
when permanent structures would be impacted by a slope failure. The subsoil conditions were
inferred from the nearby boreholes. The silty clay deposit was assumed to be saturated and exiting
the toe of the slope.

The factor of safety for the slope at Section A was 1.53 while at Sections B-D the factor of safety
was less than 1.5 beyond the top of slope. Based on these results, stable slope setbacks varying
between 9 and 15 m were required for all sections to achieve a factor of safety of 1.5. The stable
slope setbacks were used to delineate the hazard lands adjacent to the subject site.

522 Seismic Loading Analysis

An analysis considering seismic loading and the groundwater at ground surface loading analysis
was also conducted for the four cross sections. A factor of safety of 1.1 and a horizontal
acceleration of 0.16g were used for the analysis. The factor of safety at Sections A and D
exceeded the target factor of safety, whereas Sections B and C did not achieve the safety factor.
The required stable slope setbacks due to seismic loading were found to be less than those
identified from the slope stability analysis; hence, they have taken precedence for the setback
requirements.
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5.2.3 Erosion and Access Allowances

Within the valley corridor, the watercourse may subject the anticipated soils (silty sand fill, firm to
very sfiff silty clay and/or glacial fill) to erosion activity. An allowance of 5 m should be applied
from the watercourse edge for toe erosion and 6 m is required from the top of slope or
geotechnical setback for access. In locations where the watercourse edge is within 5 m of the
existing tfoe of slope, both the foe erosion and access allowances are required from the top of the
slope or geotechnical setback limit. This is reflected in the limit of hazard lands shown.

5.3 GEOTECHNICAL CONSIDERATIONS

At the time of detailed geotechnical investigation and detailed design, several geotechnical
considerations and provisions should be made on the subject site:

e Buildings with basement levels below the long-term groundwater table or structures
extending below the building foundations should be provided a groundwater suppression
system to direct groundwater to the proposed building’s cistern/sump pit.

e Backfill against the exterior sides of the foundation walls should consist of free draining, non
frost susceptible granular materials or site excavated materials used in conjunction with a
drainage geocomposite and perimeter foundation drainage system.

e Protection against frost action (minimum soil cover or insulation) is to be provided to
perimeter foundations of heated structures and exterior unheated foundations.

e Pipe bedding should be OPSS Granular A material with a minimum 150mm thickness or
minimum 300mm thickness where bedrock is encountered.

e Pipe covershould be OPSS Granular A crushed stone extending from the spring line to at
least 300mm above the pipe obvert.

e Pipe bedding and cover materials should be placed in maximum 300mm thick loose lifts and
compacted to a minimum of 99% SPMDD.

e If excavating and backfilling in dry weather conditions, the site-generated brown silty clay
material can be cleaned of stones (greater than 300mm) and placed above the cover
material as backfill.

e Protection against differential frost heave should be used where hard surface areas are
considered above the french backfill such as placing in maximum 300 mm thick loose lifts
and compacting to a minimum 95% SPMDD within the 1.8m frost zone.

e Infiltration levels through the excavation face are anticipated to be low and manageable
with open sumps and pumps during the construction phase.

(2) Stantec
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— A Permit to Take Water (PTTW) may be required if more than 400,000L/day of ground
and/or surface water is to be pumped.

— For typical ground or surface water pumping (50,000 to 400,000 L/day) registration on the
Environmental Activity and Sector Registry (EASR) is required.

Long-term groundwater flow to the infilfration control systems (foundation drains) is expected
to be low, at less than 50,000L/day. The accuracy of this estimate can be improved at the
time of construction.

Based on subsurface profiles, the groundwater infiliration control system will not impact
neighbouring structures; however, impacts can be assessed based on specific design details.

The site has low corrosion potential at a sulphate content less than 0.1%; hence, the use of
normal Portland cement will be appropriate.

No development is to take place within the limits of the hazard lands. The hazard lands
cannoft be further reduced without providing erosional protection and seeking approval of
the RVCA.

The existing vegetation on the creek/ravine slope faces should not be removed as it
contributes to the stability of the slope and reduces erosion.

At the time of construction, several geotechnical considerations and provisions should be made
on the subject site:

Temporary excavation side slopes should be excavated to acceptable slopes or retained by
shoring systems, and safe stockpile practices for Type 2 and 3 soils as per the Occupational
Health and Safety Act and Regulations for Construction Projects. This should include:

— Periodic observation of slopes more than 3m in height and vertfical bedrock faces by the
geotechnical consultant

— Design, approval, and monitoring of temporary shoring by a shoring contractor and
shoring engineer, including consideration of a full hydrostatic condition and minimum
factor of safety of 1.5 for calculated earth pressures.

Observation of all bearing surfaces prior to the placement of concrete.
Observation of all subgrades prior fo backfilling.

Sampling and testing of the concrete and fill materials used.

Field density tests to determine the level of compaction achieved.

Sampling and testing of the bituminous concrete including mix design reviews.

Q) Stantec
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Geotechnical Considerations and Grading
March 28, 2022

5.4 FUNCTIONAL GRADING PLAN

The objective of the grading design strategy is fo satisfy the stormwater management
requirements and provide for minimum cover requirements for storm and sanitary sewers. The
grading design utilizes grades no less than 0.15% to provide adequate buffer should small
variances arise in the pipe elevations during detailed design. For the maijority if the site, the grading
endeavors to provide major overland flow routes to the proposed SWM dry pond facility. West of
Plot A, the grading generally follows the design profile of the access road. For the most part,
grades at the project boundaries will remain unchanged to avoid impacting adjacent
developments.

Due to the presence of a silty clay deposit, a permissible grade raise restriction of 2.0 m is
recommended for the Stillwater Station development. The 2.0 m permissible grade raise may be
subject to change during the detailed geotechnical investigation. If the permissible grade raise is
increased, mitigation measures should be investigated to lessen the risks of unacceptable long-
term post construction total and differential settlements of the soils surrounding the buildings.

Refer to grading plan Drawing GP-1 for conceptual grading plan of the development. The
proposed grades function within the permissible grade raise restrictions for the site.

Q) Stantec
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Erosion and sediment controls must be in place during construction.  The following
recommendations to the contractor will be included in the contract documents.

1. Until the local storm sewer and SWM pond are constructed, groundwater in tfrenches will
be pumped into a filter mechanism prior to release to the environment. After construction
of the SWM facility, any construction dewatering will be routed to the nearest storm sewer.

Seepage barriers to be constructed in any tfemporary drainage ditches.
Install a silt fence along the site perimeter.

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.

Provide sediment traps and basins during dewatering.

O N O~

Install sediment traps (such as SiltSack® by Terrafix) between catch basins and frames.

10. Plan construction at proper time to avoid flooding.

The RVCA has been consulted to identify any additional erosion and sediment controls that may
be required to protect Stillwater Creek during construction.

The confractor will, at every rainfall, complete inspections and guarantee proper performance.
The inspection is fo include:

1. Verification that water is not flowing under silt barriers.
2. Clean and change silt traps at catch basins.

Q) Stantec
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Utilities
March 28, 2022

There are few existing utilities on the development site. An overhead Hydro corridor parallels the
abandoned spur line on the northwest side of the site. Upon construction of the access road, this
will need to be re-aligned.

In the absence of loading values for gas and hydro, future coordination with Hydro Oftawa and
Enbridge Gas will be required when additional details are available. Given the existing zoning of
the site as employment lands, we anficipate that services will be available the site from either
Moodie Drive or Robertson Road; however further coordination is required to identify grid capacity
and coordinate offsite infrastructure improvements as needed.

Due to the presence of the commercial, industrial, and residential developments surrounding the
site, we are confident that telecommunications services must be readily available in the area. At
this fime, it is unknown if the existing infrastructure will require upgrading to service Stillwater Station.
Early engagement of these companies during the detailed design process will provide ample and
opportunity to coordinate necessary improvements.

Q) Stantec
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March 28, 2022

The City of Otftawa will review and approve most development applications as they relate to
provision of water supply, wastewater collection and disposal, and stormwater conveyance and
freatment. The City of Ottawa will issue a commence work nofification for construction of the
sanitary, storm sewers and SWM Pond once an Environmental Compliance Approval (ECA) is
issued by the Ontario Ministry of Environment, Conservation, and Parks (MECP).

MECP Environmental Compliance Approvals (ECA) will be required for the proposed subdivision
works related to stormwater management, the SWM Pond, inlet control devices, storm sewers and
sanitary sewers. The MECP is expected to review the proposed servicing works by direct submission
given multiple party ownership of lands related to the proposed sewer systems. The MECP may be
approached at detailed design and under exception basis to allow review of the submission
through the City of Ottawa'’s transfer of review program.

The site is situated outside of both the RVCA'’s Regulation Limit as well as the RVCA's identified
1:100-year floodplain. As the site is outside of the Regulation Limit, the RVCA is not required to
review and approve the subdivision development application (as per RVCA correspondence). As
per the pre-application meeting with the City of Ottawa, pre-consultation has been conducted
with the RVCA regarding the proposed stormwater management, erosion control, and
development setbacks (buffers) for the creek.

Due to the presence of NCC lands downstream of the site and surrounding the site's proposed
access road, pre-consultation will also be conducted with the NCC regarding the proposed
stformwater management and erosion control. Stricter requirements from either the RVCA or NCC
will take precedence over the City's requirements.

A Permit under Ontario Regulation 174/06, Interference with Wetlands and Alterations to Shorelines
and Watercourses Regulation is expected to be required from the RVCA for the extension of the
existing spur line crossing culvert to accommodate the access road as part of the proposed
development.

An MECP Permit to Take Water (PTTW) may be required for the site. The geotechnical consultant
shall confirm at the time of application that a PTTW is required. A minimum of 4 to 5 months should
be allocated for completion of the PTTW application package and issuance of the permit by the
MECP. Registration on the Environmental Activity and Sector Registry (EASR) is required for typical
ground or surface water pumping (50,000 to 400,000 L/day). A minimum of two to four weeks
should be allotted for completion of the EASR registration and the Water Taking and Discharge
Plan to be prepared by a Qualified Person as stipulated under O.Reg. 63/16. If a project qualifies
for a PTTW based upon anticipated conditions, an EASR will not be allowed as a temporary
dewatering measure while awaiting the MECP review of the PTTW application.

Q) Stantec
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March 28, 2022

Several items of correspondence have been referenced in this report. The following provides a
summary of each item included in Appendix F.

Pre-consultation correspondences, City of Oftawa:

1.

The City of Oftawa’s comments from the pre-consultation meeting held on Wednesday
September 26, 2018, for the Official Plan and Zoning By-law Amendment of 1987 Robertson
Road. The email correspondence outlines the engineering requirements for the adequacy
of services report including STM/SWM/Erosion/SAN/WM.

The City of Oftawa’s Applicant’s Study and Plan Identification List as per the Wednesday
September 26, 2018, pre-consultation meeting. Engineering plans indicated were a Site
Servicing Plan; Site Servicing Brief; and Grade Conftrol and Drainage Plan.

The City of Ottawa’'s comments from the second pre-consultation meeting held in
December 2020, for the Official Plan and Zoning By-law Amendment of 1987 Robertson
Road. The email correspondence outlines the engineering requirements for the adequacy
of services report including STM/SWM/Erosion/SAN/WM/Geotech.

The City of Ottawa’s Applicant’s Study and Plan Identification List as per the second pre-
consultation meeting held in December 2020. Required engineering plans were a Site
Servicing Plan; Site Servicing Study; Grade Control and Drainage Plan; Geotechnical
Study; Erosion and Sediment Control Plan; and Stormwater Management Report.

Pre-consultation correspondences, RVCA:

5. Pre-consultation correspondence between the RVCA and CIMA in response to a request

for information to support the EIS. Emails confirm the project site is not within the RVCA
Regulation Limif; however, if any alteration, diversion, interference, or disturbance of the
watercourse is planned, then a permit is required from the RVCA under Ontario Regulation
174/06. 2021-09-02

Second pre-consultation correspondence between the RVCA and CIMA providing
detailed report for Stillwater Creek catchment and link for City Stream Watch program
Stillwater Creek summary report. 2021-09-08

Pre-consultation correspondence between Stantec and RVCA requesting details for
stformwater management and quality of treatment required for the site, and any further
background reports. 2021-09-07

Q) Stantec
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Correspondence

March 28, 2022

8. Pre-consultation correspondence between Stantec and RVCA confirming site is not within
the regulation limit, confirming 30m setback above 100-year high water level, and inquiring
if there are any additional requirements for sediment and erosion control for the site during
constfruction. 2021-09-17

(2) Stantec
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10.1 POTABLE WATER SERVICING

The proposed piping alignment and sizing can achieve the required level of service within the
Stilwater Station subdivision and meet the functional study design criteria, providing:

= alooped watermain system
= preliminary consumption rates/demand
= wafermains designed to provide adequate flows

= all apartment plots connected with a minimum of two water services, separated by an
isolation valve, to avoid the creation of a vulnerable service area

= fire hydrant locations are to be determined at the detailed design phase, to serve fire flow
requirements for each building

= fire flows will be provided fo the proposed buildings via Siamese connections, sprinkler
systems, and fire pumps

= a complete hydraulic analysis will be prepared at the detailed design phase for the
proposed development water distribution network to confirm that water supply is available
within the required pressure range under the anticipated demands during average day,
peak hour, and fire flow conditions prior to full buildout of Stillwater Station

10.2 WASTEWATER SERVICING

The Stillwater station subdivision will be serviced by a network of gravity sewers which will direct
wastewater flows north through the site to the existing north outlet manhole (EX SAN 1) and
ultimately to the Nepean Collector trunk. Sanitary flows from the existing Bellwood Estates mobile
home park will also be conveyed through the subject property as directed. The proposed sanitary
sewer design indicates two (2) connection points to the existing sewer network and conveys a
total estimated peak outflow of 51.1 L/s from the development. With the external flows from the
industrial park, 64.7 L/s peak outflow is discharged to the downstream 400mm trunk sewer. The
preferred cover requirement of 2.5 m for the sanitary sewer system has been satisfied in all
locations, and requirements for slope and velocities have been met within the frunk sewers. Based
on the available information, the downstream sewers have adequate capacity to receive the
peak sanitary discharge from the proposed subdivision.

10.3 STORMWATER MANAGEMENT

The proposed stormwater management plan is in compliance with goals specified through
consultation with the City of Ottawa. Rooftop storage controlled by roof drains and surface

C_,) Stantec
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Conclusions
March 28, 2022

storage provided by a dry pond located at the western boundary of the site has been controlled
to meet the allowable release rate to the outlet at Stillwater Creek. The post development release
rates are controlled to predevelopment levels as determined by the City of Ottawa staff. Thermal
impacts to Stillwater Creek will need to be addressed during detailed design. Enhanced 80%
quality control measured will be freated through an OGS system and an infiliration gallery directly
below the dry pond.

10.4 GRADING

The grading for this site safisfies the stormwater management requirements and provides minimum
cover requirements for storm and sanitary sewers. The grading provides major overland flow routes
to the proposed SWM dry pond facility for most of the developable area of the site. West of Plot
A, the grading generally follows the design profile of the access road. For the most part, grades
at the project boundaries will remain unchanged to avoid impacting adjacent developments.

Due to the presence of a silty clay deposit, a permissible grade raise restriction of 2.0 m is
recommended for the site development by as recommended by Paterson (May 2021). The 2.0 m
permissible grade raise may be subject to change during the detailed geotechnical investigation.
The proposed grades function within the permissible grade raise restrictions for the site.

10.5 GEOTECHNICAL CONSIDERATIONS AND GRADING

The preliminary geotechnical investigation conducted by Paterson identified the general
subsurface profile and groundwater conditions through a seven-borehole field investigation in
March 2021. Due to the presence of a silty clay deposit, Paterson recommends a permissible
grade raise restriction of 2.0 m for the Stillwater Station development.

Paterson also conducted a slope stability assessment for the banks of Stilwater Creek adjacent to
the development area, which has evidence of erosion and in-filling along the slope. Stable slope
setbacks were determined using slope stability analysis with a factor of safety of 1.5, a seismic
loading analysis with a factor of safety of 1.1, and an assessment of erosion and access
allowances. The setbacks provided the basis for delineating the geotechnical setback limit,
identified as the limit of hazard lands shown in the drawings.

10.6 APPROVALS/PERMITS

An MECP Environmental Compliance Approval (ECA) is required for the installation of the
proposed storm and sanitary sewers within the site under the MECP’s transfer of review program.
A Permit to Take Water or registration on the EASR may be required for dewatering works during
sewer/watermain installation pending confirmation by the geotechnical consultant. The Rideau
Valley Conservation Authority and NCC will need to be consulted in order to coordinate design
stfandards for the proposed stormwater management, erosion confrol, and development

C_,) Stantec
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setbacks (buffers) for Stillwater Creek. No other approval requirements from other regulatory
agencies are anticipated.

Q Stantec
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Appendix A

A.1 DOMESTIC WATER DEMAND CALCULATIONS

Q Stantec
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Stillwater Station - Domestic Water Demand Estimates
Site Plan provided by RLA Architecture (2022-02-28)

Project Number: 160401686

I P i ities as per MECP

Average Apartment |

1.8

| ppu

Demand conversion factors as per MECP Guidelines and

Ottawa Design

- Water Distribution:

@ Stantec

Residential | 280 [ Licap/day
Commercial | 28000 | Ligross ha/day
Building ID Gross Number | Estimated |Daily Rate of| Avg. Day D d Max. Day Demand "? | Peak Hour Demand " ?
Parcel Area | of Apt | Population Demand (L/min) (L/s) (L/min) (L/s) (L/min) (L/s)
(ha) Units®
Plot A Commercial 0.839 - - 28000 16.3 0.27 245 0.41 44.0 0.73
Plot B Commercial 0.773 - - 28000 15.0 0.25 22.6 0.38 40.6 0.68
Plot E Commercial 0.572 - - 28000 111 0.19 16.7 0.28 30.0 0.50
Plot F Commercial 0.793 - - 28000 15.4 0.26 231 0.39 41.6 0.69
Plot A Residential - 597 1075 280 209.0 3.48 522.4 8.71 1149.2 19.15
Plot B Residential - 580 1044 280 203.0 3.38 507.5 8.46 1116.5 18.61
Plot C Residential - 258 464 280 90.3 1.51 225.8 3.76 496.7 8.28
Plot D Residential - 118 212 280 41.3 0.69 103.3 1.72 227.2 3.79
Plot E Residential - 188 338 280 65.8 1.10 164.5 2.74 361.9 6.03
Plot F Residential - 184 331 280 64.4 1.07 161.0 2.68 354.2 5.90
Total Site : 1,925 3,465 731.6 12.19 1771.2 29.52 3861.9 64.37

1 Water demand criteria used to estimate peak demand rates for residential areas are as follows:

maximum day demand rate = 2.5 x average day demand rate

peak hour demand rate = 2.2 x maximum day demand rate

2 Water demand criteria used to estimate peak demand rates for commercial/amenity areas are as follows:

maximum day demand rate = 1.5 x average day demand rate

peak hour demand rate = 1.8 x maximum day demand rate
3 Number of apartment units as per RLA Architecture Site Plan development statistics table (Feb. 28 2022).

ive\160401686\design\analysis\WTR\2022-04-01\2022-04-01 Water Demand.xlsx, Stillwater Station

4/1/2022
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A.2 FUS CALCULATIONS

Q) Stantec
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FUS Fire Flow Calculation Sheet

@ Sta ntec Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 1
Description: Plot 'A1' Phase-1, 6-Storey Podium and 27-Storey High-Rise Tower

Notes: 1 A = total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (m?) - 29057 -
3 Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 30000
4 Determine Occupancy Charge Limited Combustible -15% 25500
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -10200
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction ‘Exposure Bxposed EXposed.Helght Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
6 Determine Increase for Exposures (Max. 75%) East 30.1to 45 20.0 3 91-120 Wood Frame or Non-Combustible 5%
5100
South 10.1t0 20 24.0 6 > 120 Wood Frame or Non-Combustible 15%
West > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)




FUS Fire Flow Calculation Sheet

@ Sta ntec Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 2
Description: Plot 'A2' Phase-1, 6-Storey Podium and 20-Storey High-Rise Tower

Notes: ;A = total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (m?) - 21860 -
3 Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 26000
4 Determine Occupancy Charge Limited Combustible -15% 22100
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -8840
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction ‘Exposure Bxposed EXposed.Helght Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North 10.1t0 20 24.0 6 > 120 Wood Frame or Non-Combustible 15%
6 Determine Increase for Exposures (Max. 75%) East 20.1 to 30 58.4 3 > 120 Wood Frame or Non-Combustible 10%
5525
South > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
West > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)




FUS Fire Flow Calculation Sheet
@ Sta ntec Stantec Project #: 160401686
Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022

Fire Flow Calculation #: 3
Description: Plot 'B1' Phase-2, é-Storey Podium and 24-Storey High-Rise Tower

Notes: LA

= total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (mz) - 31079 -
3 Determine Required Fire Flow (F =220 x C x A"?). Round to nearest 1000 L/min - 31000
4 Determine Occupancy Charge Limited Combustible -15% 26350
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -10540
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction .Exposure Exposed Exoosed.He'gm Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
6 Determine Increase for Exposures (Max. 75%) East 20.1 to 30 73.4 I3 > 120 Wood Frame or Non-Combustible 10%
10540
South 10.1t0 20 20.0 [ 91-120 Wood Frame or Non-Combustible 15%
West 10.1t0 20 20.0 b 921-120 Wood Frame or Non-Combustible 15%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)




FUS Fire Flow Calculation Sheet

@ Sta ntec Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 4
Description: Plot 'B2' Phase-2, é-Storey Podium and 16-Storey High-Rise Tower

Notes: ;A = total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (m?) - 18343 -
3 Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 24000
4 Determine Occupancy Charge Limited Combustible -15% 20400
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -8160
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction ‘Exposure Bxposed EXposed.Helght Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North 10.1to 20 20.0 [ 91-120 Wood Frame or Non-Combustible 15%
6 Determine Increase for Exposures (Max. 75%) East 10.110 20 20.0 6 91-120 Wood Frame or Non-Combustible 15%
8160
South > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
West 20.1to 30 58.4 é > 120 Wood Frame or Non-Combustible 10%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)




FUS Fire Flow Calculation Sheet

@ Sta ntec Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 5
Description: Plot 'C1' Phase-3, é-Storey Podium and 20-Storey High-Rise Tower

Notes: ;A = total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (m?) - 21576 -
3 Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 26000
4 Determine Occupancy Charge Limited Combustible -15% 22100
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -8840
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction ‘Exposure Bxposed EXposed.Helght Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
6 Determine Increase for Exposures (Max. 75%) East > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
3315
South 30.1to 45 24.0 9 > 120 Wood Frame or Non-Combustible 5%
West 20.1to 30 73.4 é > 120 Wood Frame or Non-Combustible 10%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)




FUS Fire Flow Calculation Sheet
@ Stantec

Stantec Project #: 160401686
Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 6
Description: Plot 'D1' Phase-4, 4-Storey Podium and 9-Storey High-Rise Tower

Notes: 1.A

= total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (m?) 9921 -
3 Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 18000
4 Determine Occupancy Charge Limited Combustible -15% 15300
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -6120
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction ‘Exposure Bxposed EXposed.Helght Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North 30.1to 45 24.0 9 > 120 Wood Frame or Non-Combustible 5%
6 Determine Increase for Exposures (Max. 75%) East 20.1 to 30 3.5 1 0-30 Wood Frame or Non-Combustible 8%
5355
South 10.1t0 20 20.0 1 0-30 Wood Frame or Non-Combustible 12%
West 20.1to 30 56.8 4 > 120 Wood Frame or Non-Combustible 10%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)




FUS Fire Flow Calculation Sheet

Sta nteC Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 7
Description: Plot 'E1' Phase-5, 4-Storey Podium and 9-Storey High-Rise Tower

Notes: 1.A

= total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (m?) 11241 -
3 Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 19000
4 Determine Occupancy Charge Limited Combustible -15% 16150
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -6460
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction ‘Exposure Bxposed EXposed.Helght Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
6 Determine Increase for Exposures (Max. 75%) East 20.1 to 30 56.8 4 > 120 Wood Frame or Non-Combustible 10%
5330
SOUTh 20.1to0 30 200 1 0-30 Wood Frame or Non-Combustible 8%
West 10.1t0 20 24.0 4 91-120 Wood Frame or Non-Combustible 15%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)




FUS Fire Flow Calculation Sheet

Sta nteC Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 8
Description: Plot 'E2' Phase-5, 4-Storey Low-Rise

Notes: 1.A

= total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (m?) 5120 -
3 Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 13000
4 Determine Occupancy Charge Limited Combustible -15% 11050
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -4420
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction ‘Exposure Bxposed EXposed.Helght Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
6 Determine Increase for Exposures (Max. 75%) East 10.1 to 20 24.0 4 91-120 Wood Frame or Non-Combustible 15%
3647
SOUTh 20.1to0 30 200 1 0-30 Wood Frame or Non-Combustible 8%
West 20.1to0 30 64.2 4 > 120 Wood Frame or Non-Combustible 10%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)




FUS Fire Flow Calculation Sheet

Sta ntec Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 9
Description: Plot 'F1' Phase-4, 4-Storey Podium and 9-Storey High-Rise Tower

Notes: 1. A = total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative

estimate of total floor area.
2. Considered direction/distance toward mobile home community.
3. Considered direction/distance to F2

Determine Type of Construction Non-Combustible Construction 0.8 -
Determine Effective Floor Area (A)' (mz) 9721 -
Determine Required Fire Flow (F =220 x C x A"?). Round to nearest 1000 L/min - 17000
Determine Occupancy Charge Limited Combustible -15% 14450
Conforms to NFPA 13 -30%
Standard Water Supply -10%
Determine Sprinkler Reduction -5780
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
ovcton | o2 | e || ot | commeroncaspcenven |- :
North > 45 0 0 0-30 Wood Frame or Non-Combustible 0%
Determine Increase for Exposures (Max. 75%) East 20.1 to 30 64.2 4 > 120 Wood Frame or Non-Combustible 10%
South? 30.1 to 45 20 1 0-30 Wood Frame or Non-Combustible 5% 1
West® 20.1to 30 34 4 > 120 Wood Frame or Non-Combustible 10%

Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min

Total Required Fire Flow in L/s
Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)

Required Volume of Fire Flow (m®)




FUS Fire Flow Calculation Sheet

Sta ntec Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 10
Description: Plot 'F2' Phase-4, 4-Storey Low-Rise Tower

Notes: 1. A = total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.
2. Considered direction/distance to F1
3. Considered direction/distance toward mobile home community.

Determine Type of Construction Non-Combustible Construction 0.8 -
Determine Effective Floor Area (A)' (m?) 6280 -
Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 14000
Determine Occupancy Charge Limited Combustible -15% 11900
Conforms to NFPA 13 -30%
Standard Water Supply -10%
Determine Sprinkler Reduction -4760
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
oecin | gttt | S | | Rt | comemnomasconwn | - :
North > 45 0 0 0-30 Wood Frame or Non-Combustible 0%
Determine Increase for Exposures (Max. 75%) East? 10.1 to 20 32.6 4 > 120 Wood Frame or Non-Combustible 15%
South? 311010 62.8 1 61-90 Wood Frame or Non-Combustible 19% .
West 10.1t0 20 36.0 1 31-60 Wood Frame or Non-Combustible 13%

Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min

Total Required Fire Flow in L/s
Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)

Required Volume of Fire Flow (m®)
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FUNCTIONAL SITE SERVICING AND STORMWATER MANAGEMENT REPORT - 1987 ROBERTSON ROAD
(STILLWATER STATION)

Appendix A Potable Water servicing
March 28, 2022

A.3 HYDRAULIC BOUNDARY CONDITIONS 23-MARCH-2022

Q Stantec

A3



From: Candow, Julie
To: Gladish, Alyssa
Cc: Wu, Michael
Subject: FW: 1987 Robertson Road (Stillwater Station) Boundary Condition Request
Date: Thursday, March 24, 2022 3:25:19 PM
Attachments: image001.png
image002.png

im .on
image004.ipg

2022-03-10 FUS StillwaterStation.pdf
Site Plan 2022.02.28.pdf

2022-03-08 Water Demand.pdf
160401686 BC Map.pdf

1987 Robertson Road March 2022.pdf

Hi Alyssa,
Please see attached and below the boundary condition results for 1987 Robertson Road.

Julie Candow, P.Eng

Project Manager

Planning, Real Estate and Economic Development Department - West Branch
City of Ottawa

110 Laurier Avenue West Ottawa, ON

613.580.2424 ext. 13850

Please take note that due to the current COVID situation, | am working remotely and phone communication
may not be reliable at this time. The best way to reach me is by email.

From: Steele, Matt
Sent: 2022/03/24 2:03 PM

To: Candow, Julie <julie.candow@ottawa.ca>
Cc: Bourke, Simone <simone.bourke @ottawa.ca>
Subject: FW: 1987 Robertson Road (Stillwater Station) Boundary Condition Request

Hi Julie,

Some of the buildings have very high fire demands. These buildings should be reviewed to reduce the fire demands. A
hydraulic analysis will be required to demonstrate the required fire flows can be met within the site.

The following are boundary conditions, HGL, for hydraulic analysis at 1987 Robertson Road (zone 2W2C)
assumed to be a looped private watermain, connecting to the 305 mm watermain on Moodie Drive and the
203 mm watermain on Robertson Road. (see attached PDF for location).

Minimum HGL: 126.9 m (Moodie) and 126.1 m (Robertson)
Maximum HGL: 132.2 m (Moodie) and 131.9 m (Robertson)

Moodie Connection Robertson Connection
Max Day + FF (433.3 L/s) 126.5 112.5
Max Day + FF (333.3 L/s) 127.4 118.4
Max Day + FF (316.7 L/s) 127.6 119.2
Max Day + FF (283.3 L/s) 127.8 120.9
Max Day + FF (250 L/s) 128.0 122.3



mailto:julie.candow@ottawa.ca
mailto:Alyssa.Gladish@stantec.com
mailto:Michael.Wu@stantec.com
mailto:julie.candow@ottawa.ca
mailto:simone.bourke@ottawa.ca

15.A 2 hour fire wall separation cannot be used as a floor separation the same as it would
be for a wall. From the FUS calculation, when calculating Area (the Root A), there are
three basic options for floor area calculation:

a. Anything not fire resistive construction, A = Total floor area

b. Fire resistive and openings not protected adequately, A = 2 largest floors
+50% any floors above/below up to total 8 floors

c. Fire resistive and openings properly protected (1 hr), A = largest floor +
25% floor above and below.

Please update the fire flow calculations accordingly.





where

Note:

c=

F=220cY4

the required fire flow in litres per minute.
coeffcient related to the type of construction.
= 1.5 for wood frame construction (structure essentially all combustibie).

0 for ordinary construction (brick or other masonry walls, combustible floor and
interior).

0.8 for non-combustible construction (unprotected metal structural
masonry or metal walls).

= 0.6 for ire-resistive construction (full protected frame, floors, roof)

‘components,

For types of construction that do not fall within the categories given, coefficients shall not be
greater than 15 nor less than 0.6 and may be determined by interpolation between

consecutive construction types as listed above. Construction types are defined in the
Appendix.

The total floor area in square metres (including all storeys, but excluding basements at least
50 percent below grade) in the building being considered





APPENDIX
TYPES OF CONSTRUCTION
For the specific purpose of using the Giide, the following definitions may be used:
m Any structure that is considered fully protected, having at least 3-hour
ate floors. For example, reinforced concrete or protecied sieel

Non-combustible Construction - Any structures having all structural members including walls,
columns, piers, beams, girders, trusses, floors, and roofs of non-combustible material and not
qualifying as fire-resistive construction. For example, unprotected metal buildings

Ordinary Construction - Any structure having exterior walls of masonry or such non-combustible
material, in which the other structural members, including but not limited to columns, floors, roofs,
beams, girders, and joists, are wholly or partly of wood or other combustible material

Wood Frame Construction - Any structure in which the structural members are wholly or partly of
wood or other combustible material and the construction does ot qualfy as ordinary construction.








FUS Fire Flow Calculation Sheet

@ Sta ntec Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 1
Description: Plot 'A1' Phase-1, 6-Storey Podium and 27-Storey High-Rise Tower

Notes: 1 A = total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (m?) - 29057 -
3 Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 30000
4 Determine Occupancy Charge Limited Combustible -15% 25500
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -10200
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction ‘Exposure Bxposed EXposed.Helght Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
6 Determine Increase for Exposures (Max. 75%) East 30.1to 45 20.0 3 91-120 Wood Frame or Non-Combustible 5%
5100
South 10.1t0 20 24.0 6 > 120 Wood Frame or Non-Combustible 15%
West > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)






FUS Fire Flow Calculation Sheet

@ Sta ntec Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 2
Description: Plot 'A2' Phase-1, 6-Storey Podium and 20-Storey High-Rise Tower

Notes: ;A = total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (m?) - 21860 -
3 Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 26000
4 Determine Occupancy Charge Limited Combustible -15% 22100
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -8840
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction ‘Exposure Bxposed EXposed.Helght Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North 10.1t0 20 24.0 6 > 120 Wood Frame or Non-Combustible 15%
6 Determine Increase for Exposures (Max. 75%) East 20.1 to 30 58.4 3 > 120 Wood Frame or Non-Combustible 10%
5525
South > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
West > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)






FUS Fire Flow Calculation Sheet
@ Sta ntec Stantec Project #: 160401686
Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022

Fire Flow Calculation #: 3
Description: Plot 'B1' Phase-2, é-Storey Podium and 24-Storey High-Rise Tower

Notes: LA

= total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (mz) - 31079 -
3 Determine Required Fire Flow (F =220 x C x A"?). Round to nearest 1000 L/min - 31000
4 Determine Occupancy Charge Limited Combustible -15% 26350
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -10540
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction .Exposure Exposed Exoosed.He'gm Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
6 Determine Increase for Exposures (Max. 75%) East 20.1 to 30 73.4 I3 > 120 Wood Frame or Non-Combustible 10%
10540
South 10.1t0 20 20.0 [ 91-120 Wood Frame or Non-Combustible 15%
West 10.1t0 20 20.0 b 921-120 Wood Frame or Non-Combustible 15%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)






FUS Fire Flow Calculation Sheet

@ Sta ntec Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 4
Description: Plot 'B2' Phase-2, é-Storey Podium and 16-Storey High-Rise Tower

Notes: ;A = total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (m?) - 18343 -
3 Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 24000
4 Determine Occupancy Charge Limited Combustible -15% 20400
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -8160
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction ‘Exposure Bxposed EXposed.Helght Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North 10.1to 20 20.0 [ 91-120 Wood Frame or Non-Combustible 15%
6 Determine Increase for Exposures (Max. 75%) East 10.110 20 20.0 6 91-120 Wood Frame or Non-Combustible 15%
8160
South > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
West 20.1to 30 58.4 é > 120 Wood Frame or Non-Combustible 10%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)






FUS Fire Flow Calculation Sheet

@ Sta ntec Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 5
Description: Plot 'C1' Phase-3, é-Storey Podium and 20-Storey High-Rise Tower

Notes: ;A = total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (m?) - 21576 -
3 Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 26000
4 Determine Occupancy Charge Limited Combustible -15% 22100
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -8840
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction ‘Exposure Bxposed EXposed.Helght Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
6 Determine Increase for Exposures (Max. 75%) East > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
3315
South 30.1to 45 24.0 9 > 120 Wood Frame or Non-Combustible 5%
West 20.1to 30 73.4 é > 120 Wood Frame or Non-Combustible 10%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)






FUS Fire Flow Calculation Sheet
@ Stantec

Stantec Project #: 160401686
Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 6
Description: Plot 'D1' Phase-4, 4-Storey Podium and 9-Storey High-Rise Tower

Notes: 1.A

= total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (m?) 9921 -
3 Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 18000
4 Determine Occupancy Charge Limited Combustible -15% 15300
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -6120
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction ‘Exposure Bxposed EXposed.Helght Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North 30.1to 45 24.0 9 > 120 Wood Frame or Non-Combustible 5%
6 Determine Increase for Exposures (Max. 75%) East 20.1 to 30 3.5 1 0-30 Wood Frame or Non-Combustible 8%
5355
South 10.1t0 20 20.0 1 0-30 Wood Frame or Non-Combustible 12%
West 20.1to 30 56.8 4 > 120 Wood Frame or Non-Combustible 10%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)






FUS Fire Flow Calculation Sheet

Sta nteC Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 7
Description: Plot 'E1' Phase-5, 4-Storey Podium and 9-Storey High-Rise Tower

Notes: 1.A

= total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (m?) 11241 -
3 Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 19000
4 Determine Occupancy Charge Limited Combustible -15% 16150
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -6460
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction ‘Exposure Bxposed EXposed.Helght Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
6 Determine Increase for Exposures (Max. 75%) East 20.1 to 30 56.8 4 > 120 Wood Frame or Non-Combustible 10%
5330
SOUTh 20.1to0 30 200 1 0-30 Wood Frame or Non-Combustible 8%
West 10.1t0 20 24.0 4 91-120 Wood Frame or Non-Combustible 15%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)






FUS Fire Flow Calculation Sheet

Sta nteC Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 8
Description: Plot 'E2' Phase-5, 4-Storey Low-Rise

Notes: 1.A

= total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.

1 Determine Type of Construction Non-Combustible Construction 0.8 -
2 Determine Effective Floor Area (A)' (m?) 5120 -
3 Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 13000
4 Determine Occupancy Charge Limited Combustible -15% 11050
Conforms to NFPA 13 -30%
Standard Water Supply -10%
5 Determine Sprinkler Reduction -4420
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
. Length-Height
Direction ‘Exposure Bxposed EXposed.Helght Factor (m x Construction of Adjacent Wall - -
Distance (m) | Length (m) (Stories) stories)
North > 45 0.0 0 0-30 Wood Frame or Non-Combustible 0%
6 Determine Increase for Exposures (Max. 75%) East 10.1 to 20 24.0 4 91-120 Wood Frame or Non-Combustible 15%
3647
SOUTh 20.1to0 30 200 1 0-30 Wood Frame or Non-Combustible 8%
West 20.1to0 30 64.2 4 > 120 Wood Frame or Non-Combustible 10%
Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min
Total Required Fire Flow in L/s
7 Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m®)






FUS Fire Flow Calculation Sheet

Sta ntec Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 9
Description: Plot 'F1' Phase-4, 4-Storey Podium and 9-Storey High-Rise Tower

Notes: 1. A = total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative

estimate of total floor area.
2. Considered direction/distance toward mobile home community.
3. Considered direction/distance to F2

Determine Type of Construction Non-Combustible Construction 0.8 -
Determine Effective Floor Area (A)' (mz) 9721 -
Determine Required Fire Flow (F =220 x C x A"?). Round to nearest 1000 L/min - 17000
Determine Occupancy Charge Limited Combustible -15% 14450
Conforms to NFPA 13 -30%
Standard Water Supply -10%
Determine Sprinkler Reduction -5780
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
ovcton | o2 | e || ot | commeroncaspcenven |- :
North > 45 0 0 0-30 Wood Frame or Non-Combustible 0%
Determine Increase for Exposures (Max. 75%) East 20.1 to 30 64.2 4 > 120 Wood Frame or Non-Combustible 10%
South? 30.1 to 45 20 1 0-30 Wood Frame or Non-Combustible 5% 1
West® 20.1to 30 34 4 > 120 Wood Frame or Non-Combustible 10%

Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min

Total Required Fire Flow in L/s
Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)

Required Volume of Fire Flow (m®)






FUS Fire Flow Calculation Sheet

Sta ntec Stantec Project #: 160401686

Project Name: Stillwater Station (1987 Robertson Road)
Date: 3/11/2022
Fire Flow Calculation #: 10
Description: Plot 'F2' Phase-4, 4-Storey Low-Rise Tower

Notes: 1. A = total floor area. Gross construction area (as per RLA Architecture Site Plan, February 28, 2022) was used as a conservative
estimate of total floor area.
2. Considered direction/distance to F1
3. Considered direction/distance toward mobile home community.

Determine Type of Construction Non-Combustible Construction 0.8 -
Determine Effective Floor Area (A)' (m?) 6280 -
Determine Required Fire Flow (F =220 x C x A'”?). Round to nearest 1000 L/min - 14000
Determine Occupancy Charge Limited Combustible -15% 11900
Conforms to NFPA 13 -30%
Standard Water Supply -10%
Determine Sprinkler Reduction -4760
Not Fully Supervised or N/A 0%
% Coverage of Sprinkler System 100%
oecin | gttt | S | | Rt | comemnomasconwn | - :
North > 45 0 0 0-30 Wood Frame or Non-Combustible 0%
Determine Increase for Exposures (Max. 75%) East? 10.1 to 20 32.6 4 > 120 Wood Frame or Non-Combustible 15%
South? 311010 62.8 1 61-90 Wood Frame or Non-Combustible 19% .
West 10.1t0 20 36.0 1 31-60 Wood Frame or Non-Combustible 13%

Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min

Total Required Fire Flow in L/s
Determine Final Required Fire Flow
Required Duration of Fire Flow (hrs)

Required Volume of Fire Flow (m®)
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Total Site Area = 95,882.125 sq m (23.69 acres)
(as per survey drawing)

Total Developable Land = 44,097.55 sq m (10.89 acres) A el
(including parkland) \ @

Public Roads, M.U.P. & Open Space = 51,784.58 sq m (12.80 acre
(to be ceded to N.C.C.)

PROPOSED GROSS CONSTRUCTION  COMMERCIAL DWELLING
DEVELOPMENT AREA AREA ON GR. LVL. UNITS

(included W)
A1

27-STOREY TOWER 312,772 sq. ft.

PlOt ' A' WITH 6-STOREY PODIUM
Phase - 1 A2

20-STOREY TOWER 235,306 sq. ft.
WITH 6-STOREY PODIUM

B1

cu 24-STOREY TOWER 334,529 sq. ft.
PlOt B WITH 6-STOREY PODIUM

Phase - 2 B2

16-STOREY TOWER 197,439 sq. ft. 7,320 sq. ft. 21
WITH 6-STOREY PODIUM

(Fall C 1
Plot °'C 20-STOREY TOWER 232,239 sq. ft. --- 258
Phase - 3 WITH 6-STOREY PODIUM

! D 1
Plot D 9-STOREY MID-RISE 106,792 sq. ft. --- 118
Phase - 4 WITH 4-STOREY PODIUM

E1

n 9-STOREY MID-RISE 121,001 sq. ft. - 134
PlOt E WITH 4-STOREY PODIUM

Phase - 5 E2 B
4-STOREY BUILDING 55,112 sq. ft. 6,889 sq. ft. 54

F1
= 9-STOREY MID-RISE 104,640 sq. ft. 6,889 sq. ft. 109
Plot F WITH 4-STOREY PODIUM

Phase - 6 F2
4-STOREY BUILDING 67,598 sq. ft. - 75

PLOT ID

12-27 STOREY RESIDENTIAL TOWE
COMMERCIAL ON GR. FLOOR

1,767,427 sq. ft. 34,348 sq. ft. DEVELOPMENT PLOTS

164,197.97 sq.m. 3,191.00sq. m. 1,925

(including commercial area)

808.25 sq m (8,700 sq ft)
83.61sqm (900 sq ft)

PARKLAND

Tower Floor Plate
Average Dwelling Unit Size

SIDEWALK

Total Parking Spaces =

(2 levels underground + on-street surface parking)

£ & | W BICYCLE TRACK f
, ,,,& f, \ % ‘3,,, e G ) ) Sed WERCERA N P /:

STILLWATER STATION

1987 Robertson Road, Oftawa ON

SHEET #

SP-M1

PROJECT # 1811

rla /architecture

7 Grove = Conceptual Site Plan







Stillwater Station - Domestic Water Demand Estimates
Site Plan provided by RLA Architecture (2022-02-28)

Project Number: 160401686

I P i ities as per MECP

Average Apartment |

1.8

| ppu

Demand conversion factors as per MECP Guidelines and

Ottawa Design

- Water Distribution:

@ Stantec

Residential | 280 [ Licap/day
Commercial | 28000 | Ligross ha/day
Building ID Gross Number | Estimated |Daily Rate of| Avg. Day D d Max. Day Demand "? | Peak Hour Demand " ?
Parcel Area | of Apt | Population Demand (L/min) (L/s) (L/min) (L/s) (L/min) (L/s)
(ha) Units®
Plot A Commercial 0.839 - - 28000 16.3 0.27 245 0.41 44.0 0.73
Plot B Commercial 0.773 - - 28000 15.0 0.25 22.6 0.38 40.6 0.68
Plot E Commercial 0.572 - - 28000 111 0.19 16.7 0.28 30.0 0.50
Plot F Commercial 0.793 - - 28000 15.4 0.26 231 0.39 41.6 0.69
Plot A Residential - 597 1075 280 209.0 3.48 522.4 8.71 1149.2 19.15
Plot B Residential - 580 1044 280 203.0 3.38 507.5 8.46 1116.5 18.61
Plot C Residential - 258 464 280 90.3 1.51 225.8 3.76 496.7 8.28
Plot D Residential - 118 212 280 41.3 0.69 103.3 1.72 227.2 3.79
Plot E Residential - 188 338 280 65.8 1.10 164.5 2.74 361.9 6.03
Plot F Residential - 184 331 280 64.4 1.07 161.0 2.68 354.2 5.90
Total Site : 1,925 3,465 731.6 12.19 1771.2 29.52 3861.9 64.37

1 Water demand criteria used to estimate peak demand rates for residential areas are as follows:

maximum day demand rate = 2.5 x average day demand rate

peak hour demand rate = 2.2 x maximum day demand rate

2 Water demand criteria used to estimate peak demand rates for commercial/amenity areas are as follows:

maximum day demand rate = 1.5 x average day demand rate

peak hour demand rate = 1.8 x maximum day demand rate
3 Number of apartment units as per RLA Architecture Site Plan development statistics table (Feb. 28 2022).

118-ppfss01\01-604\active\160401686\design\analysis\WTR\2022-03-08\2022-03-08 Water Demand.xlsx, Stillwater Station

3/9/2022
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Hydraulic boundary conditions request map prepared by Stantec Consulting Ltd. For 1987 Robertson Road in Bells Corners.






200

Boundary Conditions for 1987 Robertson Road
= 7
20

LIt
o BeachblV’d
| fer

— ™
e

3 mm watermain assumed between both connections
p— T —r g A
pk} - p—
—r LT )
L,

450 1 :
no o
oA
Connection 1 ’ <
71
Ly 2L,
O\ ¢
X, 2
<]
©
2365

296

16 Connection 2
21
\76‘
Legend 340
/
Proposed 203 mm
346/
= PRIVATE
ASL
—— PUBLIC 2135 330
s







Max Day + FF (216.7 L/s) 128.2 123.7

Max Day + FF (200 L/s) 128.3 124.3

Max Day + FF (166.7 L/s) 128.5 125.5

These are for current conditions and are based on computer model simulation.

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 reqular 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.

Matt Steele, P.Eng.

Senior Water Resources Engineer
Infrastructure and Water Services
City of Ottawa

P:613-580-2424 Ext. 16024

From: Ahmad, Shohan <Shohan.Ahmad@ottawa.ca>
Sent: 2022/03/14 1:31 PM

To: Steele, Matt <Matt.Steele@ottawa.ca>; Bourke, Simone <simone.bourke@ottawa.ca>

Cc: Candow, Julie <julie.candow@ottawa.ca>; Simard, Lyndsey <lyndsey.simard @ottawa.ca>
Subject: FW: 1987 Robertson Road (Stillwater Station) Boundary Condition Request

Hi Matt and Simone; This one is inside GB, so | am forwarding you the BC.
Hi Julie, for your reference inside GB goes to Matt and Simone. Qutside GB comes to me and Lyndsey.

Cheers
Shohan

From: Candow, Julie <julie.candow@ottawa.ca>
Sent: 2022/03/14 9:15 AM
To: Ahmad, Shohan <Shohan.Ahmad@ottawa.ca>; Simard, Lyndsey <lyndsey.simard @ottawa.ca>

Cc: Steele, Matt <Matt.Steele@ottawa.ca>
Subject: FW: 1987 Robertson Road (Stillwater Station) Boundary Condition Request

Hi Shohan, please see below and attached boundary condition request.

We would like to request hydraulic boundary conditions for the proposed mixed-use development
(Stillwater Station) at 1987 Robertson Road in Bells Corners (File Number: D01-01-21-0021 and
D02-02-21-0120). The proposed development includes 10 blocks of apartment buildings with a total
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of 1925 apartment units and 3191 m? of commercial space.

The new development would be served by a 203 mm diameter looped watermain. We intend to
connect to the existing 203 mm diameter watermain on Moodie Drive, at the Timm Road
intersection, and the existing 203 mm diameter watermain on Robertson Road.

1. Service location: Please see the attached boundary condition map
2. As per FUS1999 and technical bulletin ISTB 2021-03 methodology, the estimated amount of
fire flow required for this site is 433.3 L/s (26,000 L/min). The worst-case structure is Building
B1.
3. The estimated potable water demands for the proposed development are as follows:
Average Day Demand: 12.2 L/s (731.6 L/min)
Maximum Day Demand: 29.52 L/s (1771.2 L/min)
Peak Hour Demand: 64.37 L/s (3722.4 L/min)
4. The Stantec Project Number is 160401686. The following are attached:
a. Boundary Condition Map
b. Draft Site Plan (2022-02-28)
c. Water demand calculation sheet (2022-03-08)
d. FUS calculation sheets (2022-03-10)

Julie Candow, P.Eng

Project Manager

Planning, Real Estate and Economic Development Department - West Branch
City of Ottawa

110 Laurier Avenue West Ottawa, ON

613.580.2424 ext. 13850

Please take note that due to the current COVID situation, | am working remotely and phone communication
may not be reliable at this time. The best way to reach me is by email.

From: Gladish, Alyssa <Alyssa.Gladish@stantec.com>

Sent: March 11, 2022 2:59 PM

To: Candow, Julie <julie.candow@ottawa.ca>

Cc: Wu, Michael <Michael. Wu@stantec.com>; Kilborn, Kris <kris.kilborn@stantec.com>;
dustin.thiffault@stantec.com; Evans, Allan <Allan.Evans@ottawa.ca>

Subject: RE: 1987 Robertson Road (Stillwater Station) Boundary Condition Request

CAUTION: This email originated from an External Sender. Please do not click links or open attachments unless you recognize
the source.

ATTENTION : Ce courriel provient d’un expéditeur externe. Ne cliquez sur aucun lien et n’ouvrez pas de piéce jointe,
excepté si vous connaissez I’expéditeur.

Good day Julie,

| appreciate your thorough follow-up on this matter.

For the current submission, we have updated the FUS sheets to reflect A = total floor area, as per Option A.
Please find revised calculation sheets attached.

The revised amount of fire flow required for this site is 433.3 L/s (26,000 L/min). The worst-case structure is Building B1.
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Have a great weekend,
Alyssa

Alyssa Gladish E.I.T.

Project Manager, Community Development

Direct: 780 917-8567
Mobile: 587 721-1241

Alyssa.Gladish@stantec.com

Stantec
300-1331 Clyde Avenue
Ottawa ON K2C 3G4

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you are not the
intended recipient, please delete all copies and notify us immediately.

From: Candow, Julie <julie.candow@ottawa.ca>
Sent: Friday, March 11, 2022 6:19 AM

To: Gladish, Alyssa <Alyssa.Gladish@stantec.com>; Evans, Allan <Allan.Evans@ottawa.ca>

Cc: Wu, Michael <Michael. Wu@stantec.com>; Kilborn, Kris <kris.kilborn@stantec.com>; Thiffault, Dustin
<Dustin.Thiffault@stantec.com>

Subject: RE: 1987 Robertson Road (Stillwater Station) Boundary Condition Request

Hi Alyssa,
Further correspondence from Building Code Services just received, see below:

“A floor can only be considered a “firewall” if it separates the basement from the storeys above and meets
the 2hr fire resistance rating.

Firewalls are to be designed so that the failure of the framing systems do not cause firewall collapse. It is
almost impossible to construct above ground floor assemblies as firewalls for this reason...if the wall
collapses the floor will collapse too.”

Julie Candow, P.Eng

Project Manager

Planning, Real Estate and Economic Development Department - West Branch
City of Ottawa

110 Laurier Avenue West Ottawa, ON

613.580.2424 ext. 13850

Please take note that due to the current COVID situation, | am working remotely and phone communication
may not be reliable at this time. The best way to reach me is by email.

From: Candow, Julie

Sent: March 11, 2022 8:15 AM

To: Gladish, Alyssa <Alyssa.Gladish@stantec.com>; Evans, Allan <Allan.Evans@ottawa.ca>
Cc: Wu, Michael <Michael. Wu@stantec.com>; Kilborn, Kris <kris.kilborn@stantec.com>;
dustin.thiffault@stantec.com

Subject: RE: 1987 Robertson Road (Stillwater Station) Boundary Condition Request

Hi Alyssa,

| reached out to Building Code Services for their input on the OBC sections you referenced below. Their initial respond
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below:

“From what | understand, the client has classified the building as 3.2.2.42 of the OBC which requires a 2hr floor rating.
These 2hr floors are not considered “firewalls” for the OBC purposes as required by 3.1.10.2.”

Can you please provide further justification and background documentation as why you believe a 2-hr floor rating is
an acceptable “firewall”. | am happy to set a meeting but would like to gather further information to ensure | can
include all relevant parties. All contacts that | have spoken with to date have confirmed that a 2-hr floor rating is not
an acceptable fire wall.

Julie Candow, P.Eng

Project Manager

Planning, Real Estate and Economic Development Department - West Branch
City of Ottawa

110 Laurier Avenue West Ottawa, ON

613.580.2424 ext. 13850

Please take note that due to the current COVID situation, | am working remotely and phone communication
may not be reliable at this time. The best way to reach me is by email.

From: Gladish, Alyssa <Alyssa.Gladish@stantec.com>

Sent: March 10, 2022 12:30 PM

To: Candow, Julie <julie.candow@ottawa.ca>; Evans, Allan <Allan.Evans@ottawa.ca>
Cc: Wu, Michael <Michael. Wu@stantec.com>; Kilborn, Kris <kris.kilborn@stantec.com>;

dustin.thiffault@stantec.com
Subject: RE: 1987 Robertson Road (Stillwater Station) Boundary Condition Request

CAUTION: This email originated from an External Sender. Please do not click links or open attachments unless you recognize
the source.

ATTENTION : Ce courriel provient d’un expéditeur externe. Ne cliquez sur aucun lien et n’ouvrez pas de piéce jointe,
excepté si vous connaissez I’expéditeur.

Good morning Julie,

Thank you for the response. See below for preliminary Stantec responses in green.

The core issue seems to be whether to consider the fire-rated floors as "fire walls".

Would you and Allan be available to meet with us via Teams to discuss this issue?

Our team has availability:

Friday March 11, 8am-noon, 1pm-4:30pm

Monday March 14, 1:00-2:00pm

Tuesday March 15, 10:30am -noon, 1pm-4:30pm

Please let us know your earliest availability.

Best Regards,
Alyssa

Alyssa Gladish E.I.T.
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Project Manager, Community Development

Direct: 780 917-8567
Mobile: 587 721-1241

Alyssa.Gladish@stantec.com

Stantec
300-1331 Clyde Avenue
Ottawa ON K2C 3G4

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you are not the
intended recipient, please delete all copies and notify us immediately.

From: Candow, Julie <julie.candow@ottawa.ca>

Sent: Thursday, March 10, 2022 7:06 AM

To: Gladish, Alyssa <Alyssa.Gladish@stantec.com>

Cc: Wu, Michael <Michael. Wu@stantec.com>; Kilborn, Kris <kris.kilborn@stantec.com>; Thiffault, Dustin
<Dustin.Thiffault@stantec.com>

Subject: RE: 1987 Robertson Road (Stillwater Station) Boundary Condition Request

Hi Alyssa,
Please see my comments below in red.

Julie Candow, P.Eng

Project Manager

Planning, Real Estate and Economic Development Department - West Branch
City of Ottawa

110 Laurier Avenue West Ottawa, ON

613.580.2424 ext. 13850

Please take note that due to the current COVID situation, | am working remotely and phone communication
may not be reliable at this time. The best way to reach me is by email.

From: Gladish, Alyssa <Alyssa.Gladish@stantec.com>

Sent: March 09, 2022 7:03 PM

To: Candow, Julie <julie.candow@ottawa.ca>

Cc: Wu, Michael <Michael. Wu@stantec.com>; Kilborn, Kris <kris.kilborn@stantec.com>;
dustin.thiffault@stantec.com

Subject: RE: 1987 Robertson Road (Stillwater Station) Boundary Condition Request

CAUTION: This email originated from an External Sender. Please do not click links or open attachments unless you recognize
the source.

ATTENTION : Ce courriel provient d’un expéditeur externe. Ne cliquez sur aucun lien et n’ouvrez pas de piéce jointe,
excepté si vous connaissez I’expéditeur.

Good day Julie,

1. As per your request, the updated water demands are attached which utilize the gross area of the commercial parcels
in the calculations. The revised potable water demands for the proposed development are as follows:
a. Average Day Demand: 12.2 L/s (731.6 L/min)
b. Maximum Day Demand: 29.52 L/s (1771.2 L/min)
c. Peak Hour Demand: 64.37 L/s (3722.4 L/min)
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It should be noted that this change resulted in increases of 0.9L/s, 1.29 L/s, and 2.33L/s, respectively.

2. In the FUS calculations:
e The type of construction was correct, the buildings are to be Non-Combustible Construction.
e In our original FUS calculation notes, we utilized the term “fire resistive” as per the terminology in Part Il of the
Water Supply for Public Fire Protection FUS 1999 and comment 15 (January 4, 2022). We have revised our
notes to exclude the use of the term “fire resistive construction”

[-<]

e We agree that the terminology in Part Il of the Water Supply for Public Fire Protection FUS 1999 implies that
options (b) and (c) are exclusive to buildings of fire resistive construction. However, it is our understanding
that the intent of these options was to extend to other types of building construction with fire separations and
fire resistive features.

Can you please expand on this as this is not the direction | received from Allan Evans when discussing this

proposal. Do you have a contact at the City or Fire Services that you spoke with that led you to this
understanding? To be discussed via Teams.

e In the Water Supply for Public Fire Protection 2019 Draft, additional clarification and details are provided for

the calculation of the effective area, (see page 24 of the attached PDF).
Page 24 clearly states Vertical Firewalls and does not mention horizontal firewalls or “floor” firewalls. To
be discussed via Teams.

e We stand by the values from our first submission.

e The proposed buildings are to be Non-Combustible Construction (construction coefficient 0.8,
correct).

e The proposed buildings are to have a 2-hour fire separation between each floor (in accordance with
the OBC 2012 sections 3.2.2.42 and 3.1.10.2 Line #2) and openings properly protected (1-hour fire
separation). Hence, we believe option ¢ should be used to calculate A. le. A = largest floor area +
25% of floor above and below. Fhis-interpretation-is-a-rere-conservative-approach-thanthe

Please explain how Option C is a more conservative approach than Option A, when Option A is
to consider the total floor area of the entire building. Apologies, this statement is incorrect, and
was part of a draft that was not intended to be included.

e In each proposed structure, the ground-level podium has the largest floor area. To provide a
conservative estimate of the effective area, A= 1.5* (Largest Floor Area)

e An additional sheet has been provided to show these calculations. This can be found at the end of
the FUS pdf.

Upon your first submission, | shared your proposal with Allan Evans, Fire Protection Engineer, Ottawa Fire Services to
provide clarity on the FUS calculations as | did not agree with your initial calculations (same as provided in your boundary
condition request). His response was as follows:

Hi Julie — | was actually in brief discussions about this with the designers/engineers/architects (I don’t remember) of this site
about a month ago — we didn’t discuss FUS that | recall. This is actually an interesting point that you have brought up,
normally a 2 hour fire wall separates into separate buildings, but fire wall does have specific requirements for structural
viability etc that wouldn’t apply for a floor. From the FUS calculation itself (see at bottom), when calculating Area (the Root
A), there are three basic options for floor area calculation:



Anything not fire resistive construction, A = Total floor area
Fire resistive and openings not protected adequately, A = 2 largest floors + 50% any floors above/below up to total 8 floors
Fire resistive and openings properly protected (1 hr), A = largest floor + 25% floor above and below

| don’t agree with their single floor calculation either. To be discussed via Teams.

Allan Evans was not in agreement with the proposed single floor area calculation and as such, the City will also not approve
the single floor area calculation unless approval from Allan Evans is otherwise given. Understood.

Please let me know if you have any additional questions or concerns.

Kind Regards,
Alyssa

Alyssa Gladish E.I.T.

Project Manager, Community Development

Direct: 780 917-8567
Mobile: 587 721-1241

Alyssa.Gladish@stantec.com

Stantec
300-1331 Clyde Avenue
Ottawa ON K2C 3G4

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you are not the
intended recipient, please delete all copies and notify us immediately.

From: Candow, Julie <julie.candow@ottawa.ca>

Sent: Tuesday, March 8, 2022 9:54 AM

To: Wu, Michael <Michael. Wu@stantec.com>

Cc: Gladish, Alyssa <Alyssa.Gladish@stantec.com>; Kilborn, Kris <kris.kilborn@stantec.com>
Subject: RE: 1987 Robertson Road (Stillwater Station) Boundary Condition Request

Hi Michael,

As noted in the City comments for the Zoning By-law Amendment Application, the following comments apply to the FUS
calculations.

Stillwater Station Functional Site Servicing and Stormwater Management Report, dated October 4, 2021 and associated
Drawings:

1. Section 2.2.1 and Appendix A: The water demands for the commercial area should be calculated using
28,000 L/gross ha/day. The entire hectarage of each plot shall be used in the calculation, versus the floor
area of each commercial space. Alternatively, Appendix 4-A of the Sewer Design Guidelines can be used to
estimate the Daily Volume in Litres based on the use of each commercial space. Please update all calculations
accordingly.

2. A2 hour fire wall separation cannot be used as a floor separation the same as it would be for a wall.
From the FUS calculation, when calculating Area (the Root A), there are three basic options for floor area
calculation:

1. Anything not fire resistive construction, A = Total floor area

2. Fire resistive and openings not protected adequately, A = 2 largest floors + 50% any
floors above/below up to total 8 floors

3. Fire resistive and openings properly protected (1 hr), A = largest floor + 25% floor above
and below

Please update the fire flow calculations accordingly.


mailto:Alyssa.Gladish@stantec.com
https://can01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.stantec.com%2F&data=04%7C01%7Cmichael.wu%40stantec.com%7C539ef38a139844787fba08da0dcbd1bc%7C413c6f2c219a469297d3f2b4d80281e7%7C0%7C0%7C637837467175375574%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=nx%2FvBGLseEnx3zfce%2BkUuN9bxusiwmyTN%2FbTlBz%2FDXQ%3D&reserved=0
mailto:julie.candow@ottawa.ca
mailto:Michael.Wu@stantec.com
mailto:Alyssa.Gladish@stantec.com
mailto:kris.kilborn@stantec.com

Additional comments:

1. If the buildings will be designed to be fire resistive, a co-efficient of 0.6 should be used, versus 0.8
which is shown in the FUS calculations.

2. ltis not clear how the floor area has been calculated for each plot. Please provide a separate sheet to
show the floor area calculations. This value should be in square meters.

3. If all buildings are to be fire resistive construction, the exposure calculations need to be updated as
they all list “wood frame or non-combustible”. No exposure charge applies to buildings that are
constructed of fire-resistive construction.

4. If the buildings will be designed to be fire resistive, a stamped letter from the Architect must be
provided which states that all structures are fully protected, have at least 3-hour fire rated structural
members and floors. In addition, the vertical openings and exterior vertical communications are
properly protected with 1-hour fire rating.



Julie Candow, P.Eng

Project Manager

Planning, Real Estate and Economic Development Department - West Branch
City of Ottawa

110 Laurier Avenue West Ottawa, ON

613.580.2424 ext. 13850

Please take note that due to the current COVID situation, | am working remotely and phone communication
may not be reliable at this time. The best way to reach me is by email.

From: Candow, Julie

Sent: March 07, 2022 9:07 AM

To: Wu, Michael <Michael. Wu@stantec.com>

Cc: Gladish, Alyssa <Alyssa.Gladish@stantec.com>; Kilborn, Kris <kris.kilborn@stantec.com>
Subject: RE: 1987 Robertson Road (Stillwater Station) Boundary Condition Request

Hi Michael,

| am just returning from vacation, | just want to confirm if this request was sent to Gabrielle in my absence? If not, |
will review and submit it early this week.

Thanks,
Julie

Julie Candow, P.Eng

Project Manager

Planning, Real Estate and Economic Development Department - West Branch
City of Ottawa

110 Laurier Avenue West Ottawa, ON

613.580.2424 ext. 13850

Please take note that due to the current COVID situation, | am working remotely and phone communication
may not be reliable at this time. The best way to reach me is by email.

From: Wu, Michael <Michael Wu@stantec.com>
Sent: March 02, 2022 4:58 PM
To: Candow, Julie <julie.candow@ottawa.ca>

Cc: Gladish, Alyssa <Alyssa.Gladish@stantec.com>; Kilborn, Kris <kris.kilborn@stantec.com>
Subject: 1987 Robertson Road (Stillwater Station) Boundary Condition Request

CAUTION: This email originated from an External Sender. Please do not click links or open attachments unless you recognize
the source.

ATTENTION : Ce courriel provient d’un expéditeur externe. Ne cliquez sur aucun lien et n’ouvrez pas de piece jointe,
excepté si vous connaissez I’expéditeur.

We would like to request hydraulic boundary conditions for the proposed mixed-use development
(Stillwater Station) at 1987 Robertson Road in Bells Corners (File Number: D01-01-21-0021 and
D02-02-21-0120). The proposed development includes 10 blocks of apartment buildings with a total

of 1925 apartment units and 3191 m2 of commercial space.


mailto:Michael.Wu@stantec.com
mailto:Alyssa.Gladish@stantec.com
mailto:kris.kilborn@stantec.com
mailto:Michael.Wu@stantec.com
mailto:julie.candow@ottawa.ca
mailto:Alyssa.Gladish@stantec.com
mailto:kris.kilborn@stantec.com

The new development would be served by a 203 mm diameter looped watermain. We intend to
connect to the existing 203 mm diameter watermain on Moodie Drive, at the Timm Road
intersection, and the existing 203 mm diameter watermain on Robertson Road.

1. Service location: Please see the attached boundary condition map
2. As per FUS1999 and technical bulletin ISTB 2021-03 methodology, the estimated amount of
fire flow required for this site is 150.0 L/s (9000 L/min).

a. We have assumed the structures will be fire resistive (2-hour separation between floors),
with openings properly protected (1-hour) and calculated A=largest floor + 25% floor
above and below

3. The estimated potable water demands for the proposed development are as follows:

a. Average Day Demand: 11.3 L/s (680.0 L/min)

b. Maximum Day Demand: 28.23 L/s (1693.7 L/min)

c. Peak Hour Demand: 62.04 L/s (3722.4 L/min)

4. The Stantec Project Number is 160401686. The following are attached:

a. Boundary Condition Map

. Draft Site Plan (2022-02-28)
. Water demand calculation sheet (2022-03-01)
. FUS calculation sheets (2022-03-01)

o o T

We appreciate your time looking into this for us, and please do not hesitate to contact me if you
have any questions or require any additional information.

Michael Wu, EIT
Civil Engineering Intern, Community Development

Mobile: (613) 858-0548
michael.wu@stantec.com
Stantec

300 - 1331 Clyde Avenue
Ottawa ON K2C 3G4

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you are not the
intended recipient, please delete all copies and notify us immediately.

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail
or the information it contains by other than the intended recipient(s) is unauthorized. Thank you.

Le présent courriel a été expédié par le systéme de courriels de la Ville d'Ottawa. Toute distribution, utilisation
ou reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire
prévu est interdite. Je vous remercie de votre collaboration.

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail
or the information it contains by other than the intended recipient(s) is unauthorized. Thank you.

Le présent courriel a été expédié par le systéme de courriels de la Ville d'Ottawa. Toute distribution, utilisation
ou reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire
prévu est interdite. Je vous remercie de votre collaboration.
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This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail
or the information it contains by other than the intended recipient(s) is unauthorized. Thank you.

Le présent courriel a été expédié par le systéme de courriels de la Ville d'Ottawa. Toute distribution, utilisation
ou reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire
prévu est interdite. Je vous remercie de votre collaboration.

1

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail
or the information it contains by other than the intended recipient(s) is unauthorized. Thank you.

Le présent courriel a été expédié par le systéme de courriels de la Ville d'Ottawa. Toute distribution, utilisation
ou reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire
prévu est interdite. Je vous remercie de votre collaboration.
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FUNCTIONAL SITE SERVICING AND STORMWATER MANAGEMENT REPORT - 1987 ROBERTSON ROAD
(STILLWATER STATION)

Appendix B Sanitary Sewer Calculations
March 28, 2022

Appendix B

B.1 CONCEPTUAL SANITARY SEWER DESIGN SHEET

Q Stantec

B.1



SUBDIVISION:

Stillwater Station (1987 Robertson

SANITARY SEWER

DESIGN SHEET

DESIGN PARAMETERS

Road) (City of Ottawa) MAX PEAK FACTOR (RES.)= 40 AVG. DAILY FLOW / PERSON 280 lp/day MINIMUM VELOCITY 0.60 mis
DATE: 3/28/2022 MIN PEAK FACTOR (RES.)= 20 COMMERCIAL 28,000 I/ha/day MAXIMUM VELOCITY 3.00 m/s
REVISION: 2 PEAKING FACTOR (INDUSTRIAL): 24 INDUSTRIAL (HEAVY) 55,000 l/halday MANNINGS n 0.013
DESIGNED BY: MJS FILE NUMBER: 160401686 PEAKING FACTOR (ICI >20%): 15 INDUSTRIAL (LIGHT) 35,000 ihalday BEDDING CLASS B
CHECKED BY: NN PERSONS / SINGLE 3.4 INSTITUTIONAL 28,000 I/ha/day MINIMUM COVER 250 m
PERSONS / TOWNHOME 14 INFILTRATION 0.33 I/s/Ha HARMON CORRECTION FACTOR 0.8
PERSONS / APARTMENT 1.8 MOBILE HOMES 1000 l/space/day
LOCATION RESIDENTIAL AREA AND POPULATION COMMERCIAL MOBILE HOME PARK INDUSTRIAL (H) INSTITUTIONAL GREEN / UNUSED CHi+l INFILTRATION TOTAL PIPE
AREA ID FROM TO AREA UNITS POP. CUMULATIVE PEAK PEAK AREA ACCU. MOBILE ACCU. PEAK AREA ACCU. AREA ACCU. AREA ACCU. PEAK TOTAL ACCU. INFILT. FLOW LENGTH DIA MATERIAL ~ CLASS SLOPE CAP. CAP. V VEL. VEL.
NUMBER M.H. M.H. SINGLE TOWN APT AREA e, FACT. FLOW AREA SPACES SPACES FLOW AREA AREA AREA FLOW AREA AREA FLOW (FULL) PEAK FLOW (FULL) (ACT.)
(ha) (ha) (Is) (ha) (ha) (ls) (ha) (ha) (ha) (ha) (ha) (ha) (Is) (ha) (ha) (s) (s) (m) (mm) (%) (Us) (%) (mis) (mis)
Ex. Trailer Park Ex. 4 8 11.37 0 0 0 0 11.37 0 3.80 0.0 0.00 0.00 254.00 254.00 11.17 0.00 0.00 0.00 0.00 0.00 0.00 0.0 11.37 11.37 3.8 14.9 22.0 300 PVC SDR 35 0.21 44.0 33.92% 0.63 0.47
R8A 8 7 0.16 0 0 75 135 11.53 135 3.56 1.6 0.00 0.00 0.00 254.00 11.17 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.16 11.53 3.8 16.5 59.9 375 PVC SDR 35 0.20 72.6 22.78% 0.69 0.46
R7A, R7B, R7C, R7D, R7E, G7A 7 6 0.76 0 0 971 1748 12.29 1883 3.08 18.8 0.30 0.30 0.00 254.00 1117 0.00 0.00 0.00 0.00 7.19 7.19 0.1 8.26 19.78 6.5 36.6 257.5 375 PVC SDR 35 0.20 72.6 50.45% 0.69 0.59
6 5 0.00 0 0 0 0 12.29 1883 3.08 18.8 0.00 0.30 0.00 254.00 11.17 0.00 0.00 0.00 0.00 0.00 7.19 0.1 0.00 19.78 6.5 36.6 110.8 375 PVC SDR 35 0.20 72.6 50.45% 0.69 0.59
R9A, R9B, R9C, R9D, G9A 9 5 0.74 0 0 879 1582 0.74 1582 3.13 16.0 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.19 1.19 0.0 1.94 1.94 0.6 16.7 173.5 250 PVC SDR 35 0.25 30.3 55.08% 0.61 0.54
5 Ex. 1 0.00 0 0 0 0 13.03 3465 2.91 32.7 0.00 0.32 0.00 254.00 11.17 0.00 0.00 0.00 0.00 0.00 8.38 0.1 0.00 21.73 7.2 51.1 42.6 375 PVC SDR 35 0.20 72.6 70.44% 0.69 0.65
EX.INDUSTRIAL EX.1 NCS 0.00 0 0 0 0 13.03 3465 2.91 32.7 0.00 0.34 0.00 254.00 11.17 7.26 7.26 0.00 0.00 0.00 8.38 11.3 7.26 28.99 9.6 64.7 104.8 400 PVC SDR 35 0.20 69.5 93.02% 0.66 0.68




FUNCTIONAL SITE SERVICING AND STORMWATER MANAGEMENT REPORT - 1987 ROBERTSON ROAD
(STILLWATER STATION)

Appendix C Stormwater Management Calculations
March 28, 2022

Appendix C

C.1 CONCEPTUAL STORM SEWER DESIGN SHEET

Q Stantec
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STILLWATER STATION STORM SEWER DESIGN P,?RAMETERS
\ Sta ntec DESIGN SHEET I=a/(t+b) (As per City of Ottawa Guidelines, 2012)
DATE: 2022-03-29 (City of Ottawa) 1:2yr 1:5yr | 1:10yr | 1:100 yr
REVISION: 2 a= 732.951 | 998.071 [1174.184]1735.688]|MANNING'S n = 0.013 BEDDING CLASS = B
DESIGNED BY: MJS FILE NUMBER: 160401686 b= 6.199 | 6.053 | 6.014 | 6.014 |MINMUMCOVER: 200 m
CHECKED BY: NN c= 0810 | 0814 | 0816 | 0820 |TIME OF ENTRY 10  min
LOCATION DRAINAGE AREA PIPE SELECTION
AREA ID FROM TO AREA AREA AREA AREA AREA c c c c AxC ACCUM AxC ACCUM. AxC ACCUM. AxC ACCUM. TofC b.yeAR lsyeAR lo.vear li0o-yEAR QeontroL  ACCUM. Qper LENGTH PIPEWIDTH PIPE PIPE MATERIAL CLASS SLOPE Qeap % FULL VEL. VEL. TIME OF
NUMBER MH. MH. (2-YEAR)  (5-YEAR) (10-YEAR) (100-YEAR) (ROOF) (2-YEAR)  (5-YEAR) (10-YEAR) (100-YEAR) (2-YEAR) AxC (2YR) (5-YEAR) AxC (5YR) (10-YEAR) AxC (10YR) (100-YEAR) AxC (100YR) QcontroL  (CIA/360) ORDIAMETE HEIGHT SHAPE (FULL) (FULL) (ACT) FLOW
(ha) (ha) (ha) (ha) (ha) 8 8 8 8 (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (min) ___(mmh) _ (mmh) __ (mmh) __ (mmh) (Us) (Us) (Us) (m) (mm) (mm) Q) Q) 8 % (Lis) &) (ms) (m/s) (min)
R102A, L1028, L102A 102 101 0.48 0.00 0.00 0.00 0.18 0.70 0.00 0.00 000 0337 0337 0000 0000 0000 0000 0000 0000 1000 76.81 10419 12214 17856 0.0 0.0 720 | 109.0 525 525 CIRCULAR  CONCRETE 030 2457 29.30%  1.10 0.80 2.26
12.26
L103A, R103A 103 101 0.49 0.00 0.00 0.00 0.16 0.69 0.00 0.00 0.00 0340 0340 0000 0000 0000 0000 0000 0000 1000 76.81 10419 12214 17856 0.0 0.0 724 30.9 375 375 CIRCULAR PVC - 040 1043 69.49% 099 0.93 0.55
10.55
L101A, R101A, R101B 101 100 0.34 0.00 0.00 0.00 0.27 0.78 0.00 0.00 0.00 0263 0940 0000 0000 0000 0000 0000 0000 1226 69.09 9359 109.66 160.23 0.0 0.0 1804 | 121.0 675 675 CIRCULAR  CONCRETE 010 2773 65.07% 075 0.69 2.91
15.17
R102C, L102D, R102B, L102C, L102E 102 105 0.77 0.00 0.00 0.00 0.31 0.59 0.00 0.00 0.00 0454 0454 0000 0000 0000 0000 0000 0000 1000 76.81 10419 12214 17856 0.0 0.0 %68 | 216.0 450 450 CIRCULAR  CONCRETE - 020 1330 7275%  0.81 0.77 465
L105A, C105A 105 104 0.16 0.40 0.00 0.00 0.00 0.61 0.71 0.00 0.00 0100 0554 0283 0283 0000 0000 0000 0000 1465 6260 8470 9920 14487 0.0 0.0 162.9 | 109.7 600 600 CRCULAR  CONCRETE 015 2481 65.67% 0.85 0.79 2.32
16.97
C106A 106 104 0.00 0.32 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0000 0000 0217 0217 0000 0000 0000 0000 1000 76.81 10419 12214 17856 0.0 0.0 629 | 1124 450 450 CIRCULAR  CONCRETE - 020 1330 47.30% 0.81 0.68 2.76
12.76
R104A, R104C, R104D, R104B, L104C; 104 100 1.12 0.00 0.00 0.00 0.75 0.70 0.00 0.00 0.00 0783 1337 0000 0500 0000 0000 0000 0000 1697 57.49 7770 90.97 13279 0.0 0.0 3215 | 1292 750 750 CRCULAR  CONCRETE 0.15 4498 71.48%  0.99 0.94 2.29
19.25
L110A 110 100 0.45 0.00 0.00 0.00 0.00 0.35 0.00 0.00 000 0157 0157 0000 0000 0000 0000 0000 0000 1000 76.81 10419 12214 17856 0.0 0.0 334 125 375 375 CIRCULAR  CONCRETE - 050 1166 28.65% 1.1 0.80 0.26
10.26
L100A 100 OGS 1 0.19 0.00 0.00 0.00 0.00 0.30 0.00 0.00 0.00 0056 2490 0000 0500 0000 0000 0000 0000 1925 5327 71.94 8419 12286 0.0 0.0 4684 | 475 825 825 CIRCULAR  CONCRETE 020  669.7 69.94%  1.21 0.69
0GS1  HEADWALL 1| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0000 2490 0000 0500 0000 0000 0000 0000 1994 5213 7039 8237 12018 00 0.0 4584 | 298 825 825 CIRCULAR  CONCRETE - 020  669.7 68.44% 121 0.43
20.37 825 825
C109A 109 108 0.00 153 0.00 0.00 0.00 0.00 0.47 0.00 0.00 0000 0000 0721 0721 0000  0.000 0000  0.000 1000  76.81 10419 12214 17856 _ 0.0 0.0 2086 | 300.0 600 600 CIRCULAR __ CONCRETE - 0.15 2481 84.07% 0.5 0.85 5.87
108 107 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0000 0000 0000 0721 0000 0000 0000 0000 1587 5978 80.84 9465 13820 0.0 0.0 161.8 42 600 600 CIRCULAR  CONCRETE = 200 9059 17.86%  3.10 1.95 0.04
107 HEADWALL 2| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0000 0000 0000 0721 0000 0000 0000 0000 1591 5970 8073 9452  138.01 0.0 0.0 1616 | 225 600 600 CIRCULAR  CONCRETE 200 9059 17.84%  3.10 1.95 0.19
16.10 600 600




FUNCTIONAL SITE SERVICING AND STORMWATER MANAGEMENT REPORT - 1987 ROBERTSON ROAD
(STILLWATER STATION)
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C.2 EXISTING CONDITIONS PCSWMM RESULTS & RATIONAL METHOD
CALCULATIONS
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EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)

3k >k >k >k %k 5k 5k 3k %k ok %k %k k

Element Count

3k 3k 3k >k 5k 5k sk >k >k 5k sk k k

Number of rain gages ...... 1
Number of subcatchments ... 1
Number of nodes ........... 1
Number of links ........... 0
Number of pollutants ...... 0
Number of land uses ....... 0
3k 3k sk >k 5k 5k %k sk 5k 5k %k k >k k sk k

Raingage Summary

3k 5k 3k >k 3k sk ok ok 3k >k sk sk ok ok k k
Data Recording
Name Data Source Type Interval
RG1 005C INTENSITY 10 min.
3k 3k 3k >k >k 3k 5k 3k >k >k 3k 3k 5k 5k >k >k kok ok ok
Subcatchment Summary
3k 3k 3k >k >k 3k 5k 3k >k >k 3k Sk 5k 3k >k >k kok ok ok
Name Area Width  %Imperv %Slope Rain Gage
Outlet
EX 8.02 480.57 20.20 1.3800 RG1
OF1
3k 3k 3k >k >k >k 5k 5k %k >k kok
Node Summary
3k 3k 3k >k >k >k 5k 5k %k >k kok
Invert Max. Ponded
External
Name Type Elev. Depth Area Inflow
OF1 OUTFALL 0.00 0.00 0.0

Sk ok 3k 3k 3k sk ok ok 3k 3k sk sk sk sk 3k sk sk ok sk 3k 3k sk sk sk 3k 3k sk sk sk ok 3k 3k sk ok ok 3k 3k sk sk sk sk 3k sk sk ok ok 3k 3k sk ok ok 3k >k sk skok ok
NOTE: The summary statistics displayed in this report are

based on results found at every computational time step,
not just on results from each reporting time step.



Sk 3k 3k sk 3k 3k 3k 3k sk ok Sk sk sk sk sk sk 3k 3k 3k sk sk sk Sk sk sk sk sk sk sk 3k 3k sk sk sk Sk sk sk sk sk sk sk 3k ok sk sk sk sk sk sk sk sk sk sk kosk sk ok

3k sk 3k 3k 3k 3k 5k 3k 3k ok sk sk sk sk sk k

Analysis Options

Sk 5k 3k >k 3k sk ok ok 3k >k sk kook ok k k
Flow Units ........cvvenen LPS
Process Models:

Rainfall/Runoff ........ YES

RDIT .....ciiiiiiinnnnnns NO

Snowmelt ............... NO

Groundwater ............ NO

Flow Routing ........... NO

Water Quality .......... NO
Infiltration Method ...... HORTON
Surcharge Method ......... EXTRAN
Starting Date ............ 07/23/2009 00:00:00
Ending Date .............. 07/24/2009 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ............ 00:01:00
Dry Time Step ...vvvvvnnnn 00:01:00
3k 3k 3k >k 3k 3k 5k 3k >k >k 3k 3k 5k 5k %k >k >k 5k 5k %k >k kok ok k % Volume Depth
Runoff Quantity Continuity hectare-m mm
kokokkkokkokkkkkokkokkkkkkkkkkkk  _________  _______
Total Precipitation ...... 0.341 42.512
Evaporation Loss ......... 0.000 0.000
Infiltration Loss ........ 0.262 32.727
Surface Runoff ........... 0.076 9.475
Final Storage ............ 0.003 0.317
Continuity Error (%) ..... -0.019
Sk 3k 3k 3k 3k sk ok ok 3k 3k sk Sk ok 3k 3k sk ok ok ok >k >k kosk ok k k Volume Volume
Flow Routing Continuity hectare-m 1076 ltr
kkkkkokoskokokokskskskskskskkkkskskskskskkk 0 _________ = oo ooooo-oo
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.076 0.760
Groundwater Inflow ....... 0.000 0.000
RDII Inflow .....covvvuunn 0.000 0.000
External Inflow .......... 0.000 0.000
External Outflow ......... 0.076 0.760
Flooding Loss ............ 0.000 0.000
Evaporation Loss ......... 0.000 0.000
Exfiltration Loss ........ 0.000 0.000
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 0.000 0.000
Continuity Error (%) ..... 0.000

3k >k 3k >k >k 5k 5k 3k 3k 3k 3k 3k >k >k %k %k >k 5k 5k 5k %k 5k %k %k %k % %

Subcatchment Runoff Summary
3k 3k 3k >k >k 3k 5k 3k 3k >k 3k 3k 5k 3k >k >k kook >k >k >k ko kok ok k >k



Total Total Total Total Imperv

Perv Total Total Peak Runoff
Precip Runon Evap Infil Runoff
Runoff Runoff Runoff Runoff Coeff
Subcatchment mm mm mm mm mm
mm mm 1076 1ltr LPS
EX 42.51 0.00 0.00 32.73 8.28
1.20 9.48 0.76 512.89 0.223

Analysis begun on: Thu Mar 31 09:00:25 2022
Analysis ended on: Thu Mar 31 09:00:25 2022
Total elapsed time: < 1 sec



EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)

3k >k >k >k %k 5k 5k 3k %k ok %k %k k

Element Count

3k 3k 3k >k 5k 5k sk >k >k 5k sk k k

Number of rain gages ...... 1
Number of subcatchments ... 1
Number of nodes ........... 1
Number of links ........... 0
Number of pollutants ...... 0
Number of land uses ....... 0
3k 3k sk >k 5k 5k %k sk 5k 5k %k k >k k sk k

Raingage Summary

3k 5k 3k >k 3k sk ok ok 3k >k sk sk ok ok k k
Data Recording
Name Data Source Type Interval
RG1 100C INTENSITY 10 min.
3k 3k 3k >k >k 3k 5k 3k >k >k 3k 3k 5k 5k >k >k kok ok ok
Subcatchment Summary
3k 3k 3k >k >k 3k 5k 3k >k >k 3k Sk 5k 3k >k >k kok ok ok
Name Area Width  %Imperv %Slope Rain Gage
Outlet
EX 8.02 480.57 20.20 1.3800 RG1
OF1
3k 3k 3k >k >k >k 5k 5k %k >k kok
Node Summary
3k 3k 3k >k >k >k 5k 5k %k >k kok
Invert Max. Ponded
External
Name Type Elev. Depth Area Inflow
OF1 OUTFALL 0.00 0.00 0.0

Sk ok 3k 3k 3k sk ok ok 3k 3k sk sk sk sk 3k sk sk ok sk 3k 3k sk sk sk 3k 3k sk sk sk ok 3k 3k sk ok ok 3k 3k sk sk sk sk 3k sk sk ok ok 3k 3k sk ok ok 3k >k sk skok ok
NOTE: The summary statistics displayed in this report are

based on results found at every computational time step,
not just on results from each reporting time step.



Sk 3k 3k sk 3k 3k 3k 3k sk ok Sk sk sk sk sk sk 3k 3k 3k sk sk sk Sk sk sk sk sk sk sk 3k 3k sk sk sk Sk sk sk sk sk sk sk 3k ok sk sk sk sk sk sk sk sk sk sk kosk sk ok

3k sk 3k 3k 3k 3k 5k 3k 3k ok sk sk sk sk sk k

Analysis Options

Sk 5k 3k >k 3k sk ok ok 3k >k sk kook ok k k
Flow Units ............... LPS
Process Models:

Rainfall/Runoff ........ YES

RDIT .....ciiiiiiinnnnnns NO

Snowmelt ............... NO

Groundwater ............ NO

Flow Routing ........... NO

Water Quality .......... NO
Infiltration Method ...... HORTON
Surcharge Method ......... EXTRAN
Starting Date ............ 07/23/2009 00:00:00
Ending Date .............. 07/24/2009 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ............ 00:01:00
Dry Time Step ...vvvvvnnnn 00:01:00
3k 3k 3k >k 3k 3k 5k 3k >k >k 3k 3k 5k 5k %k >k >k 5k 5k %k >k kok ok k % Volume Depth
Runoff Quantity Continuity hectare-m mm
kokokkkokkokkkkkokkokkkkkkkkkkkk  _________  _______
Total Precipitation ...... 0.575 71.667
Evaporation Loss ......... 0.000 0.000
Infiltration Loss ........ 0.340 42,398
Surface Runoff ........... 0.232 28.970
Final Storage ............ 0.003 0.317
Continuity Error (%) ..... -0.026
Sk 3k 3k 3k 3k sk ok ok 3k 3k sk Sk ok 3k 3k sk ok ok ok >k >k kosk ok k k Volume Volume
Flow Routing Continuity hectare-m 1076 ltr

3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk sk sk sk sk sk 3k ok ok sk sk sk sk k

Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.232 2.323
Groundwater Inflow ....... 0.000 0.000
RDII Inflow ...oeveevnnvnnn 0.000 0.000
External Inflow .......... 0.000 0.000
External Outflow ......... 0.232 2.323
Flooding Loss ............ 0.000 0.000
Evaporation Loss ......... 0.000 0.000
Exfiltration Loss ........ 0.000 0.000
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 0.000 0.000
Continuity Error (%) ..... 0.000

3k >k 3k >k >k 5k 5k 3k 3k 3k 3k 3k >k >k %k %k >k 5k 5k 5k %k 5k %k %k %k % %

Subcatchment Runoff Summary
3k 3k 3k >k >k 3k 5k 3k 3k >k 3k 3k 5k 3k >k >k kook >k >k >k ko kok ok k >k



Total Total Total Total Imperv

Perv Total Total Peak Runoff
Precip Runon Evap Infil Runoff
Runoff Runoff Runoff Runoff Coeff
Subcatchment mm mm mm mm mm
mm mm 1076 1ltr LPS
EX 71.67 0.00 0.00 42.40 14.17
14.80 28.97 2.32 1122.11 0.404

Analysis begun on: Thu Mar 24 13:02:51 2022
Analysis ended on: Thu Mar 24 13:02:51 2022
Total elapsed time: < 1 sec



File No: 160401686

Project: STILLWATER STATION
Date: 29-Mar-22

Post-Development Site Conditions:

Overall Runoff Coefficient for Site and Sub-Catchment Areas

Stormwater Management Calculations

SWM Approach:

Post-development to Pre-development flows

Runoff Coefficient Table
Sub-catchment Area Runoff Overall
Area (ha) Coefficient Runoff
Catchment Type ID / Description "A" "c" "AxC" Coefficient
Uncontrolled - Tributary C109A Hard 0.591 0.9 0.532
OUTLET 2 Soft 0.942 0.2 0.188
Subtotal 1.5332 0.720604 0.470
Park, Local & Collector C106A,C105A,L104A,L102D,L101A
Streets ,L102A, L100A, Hard 1.507 0.9 1.356
OUTLET 1 Soft 0.691 0.2 0.138
Subtotal 2.20 1.4942136 0.680
Parks L110A,L102E Hard 0.121 0.9 0.109
Soft 0.443 0.2 0.089
Subtotal 0.56 0.1974 0.350
Uncontrolled Areas UNC-2 Hard 0.072 0.9 0.065
Soft 0.035 0.2 0.007
Subtotal 0.11 0.0719607 0.670
Block B: Controlled -
Tributary L104B Hard 0.305 0.9 0.274
Soft 0.063 0.2 0.013
Subtotal 0.37 0.287015 0.780
BLOCK F: Roof R101B,R103A Hard 0.300 0.9 0.270
Soft 0.000 0.2 0.000
Subtotal 0.30 0.2704455 0.900
BLOCK F: Controlled -
Tributary L103A Hard 0.344 0.9 0.310
Soft 0.148 0.2 0.030
Subtotal 0.49 0.3395545 0.690
Block E:Roof R101A, R102A Hard 0.308 0.9 0.278
Soft 0.000 0.2 0.000
Subtotal 0.31 0.2775978 0.900
Block B: Controlled -
Tributary L102B Hard 0.188 0.9 0.169
Soft 0.075 0.2 0.015
Subtotal 0.26 0.1845312 0.700
Block D:Controlled - Tributary L102C Hard 0.068 0.9 0.062
Soft 0.103 0.2 0.021
Subtotal 0.17 0.0821035 0.480
Block D: Roof R102B Hard 0.148 0.9 0.133
Soft 0.000 0.2 0.000
Subtotal 0.15 0.1331946 0.900
Block C: Controlled -
Tributary L105A Hard 0.096 0.9 0.087
Soft 0.068 0.2 0.014
Subtotal 0.16 0.1002925 0.610
Block C: Roof R102C Hard 0.157 0.9 0.142
Soft 0.000 0.2 0.000
Subtotal 0.16 0.1416258 0.900
Block B: Roof R104A, R104C Hard 0.405 0.9 0.365
Soft 0.000 0.2 0.000
Subtotal 0.41 0.3647259 0.900
Block A: Controlled -
Tributary L104C Hard 0.285 0.9 0.256
Soft 0.214 0.2 0.043
Subtotal 0.50 0.298902 0.600
Block A: Roof R104B, R104D Hard 0.341 0.9 0.307
Soft 0.000 0.2 0.000
Subtotal 0.34 0.3066309 0.900
Total 8.02 4.550
Overall Runoff Coefficient= C: 0.57
Total Roof Areas 1.66 ha
Total Tributary Surface Areas (Controlled and Uncontrolled) 6.25 ha
Total Tributary Area to Outlet 7.91 ha
Total Uncontrolled Areas (Non-Tributary) 0.11 ha
Total Site 8.02 ha

Date: 3/29/2022, 4:11 PM
Stantec Consulting Ltd.

mrm_2022-03-25.xIsm, Area Summary
V:\01-604\active\160401686\design\analysis\SWM\



Stormwater Management Calculations

Project #160401686, STILLWATER STATION
Modified Rational Method Calculatons for Storage

5 yr Intensity | =al(t +b)° a=| 998.071| t(min) I (mmihr)
City of Ottawa b=| 6053 10 104.19
c=| o814 20 70.25
30 53.93
40 44.18
50 37.65
60 32.94
70 29.37
80 26.56
90 24.29
100 22.41
110 20.82
120 19.47

Project #160401686, STILLWATER STATION
Modified Rational Method Calculatons for Storage

5 YEAR Predevelopment Target Release from Portion of Site

Subdrainage Area: Predevelopment Tributary Area to Outlet
Area (ha): 8.02
C: 0.57

5 yr target release rate (L/s) Based on PCSWMM model in Appendix C

512.89

100 yr Intensity | = al(t + b) a=| 1735.688| t(min) | (mm/hr)
City of Ottawa b= 6.014 10 178.56
c 0.820 20 119.95
30 91.87
40 75.15
50 63.95
60 55.89
70 49.79
80 44.99
90 41.11
100 37.90
110 35.20
120 32.89

5 YEAR Modified Rational Method for Entire Site

Subdrainage Area: C109A Uncontrolled - Tributary

Area (ha): 1.53 OUTLET 2
C: 047

tc 1(5yr) Qactual Qrelease Qstored | Vstored

(min) (mm/hr) (L/s) (L/s) (L/s) (m*3)
10 104.19 208.73 208.73 0.00 0.00
20 70.25 140.73 140.73 0.00 0.00
30 53.93 108.03 108.03 0.00 0.00
40 44.18 88.51 88.51 0.00 0.00
50 37.65 75.43 75.43 0.00 0.00
60 32.94 65.99 65.99 0.00 0.00
70 29.37 58.84 58.84 0.00 0.00
80 26.56 53.21 53.21 0.00 0.00
90 24.29 48.66 48.66 0.00 0.00
100 22.41 44.89 44.89 0.00 0.00
110 20.82 41.71 41.71 0.00 0.00
120 19.47 39.00 39.00 0.00 0.00

100 YEAR Predevelopment Target Release from Portion of Site

Subdrainage Area: Predevelopment Tributary Area to Outlet
Area (ha): 8.02
C: 0.57

100 yr target release rate (L/s)
1122.11

Based on PCSWMM model in Appendix C

C106A,C105A,L104A,L102D,L101AL
Subdrainage Area: 102A, L100A,
Area (ha): 2.20

Park, Local & Collector Streets
OUTLET 1

C: 0.68 CISTERN IN CELEBRATORY SPACE
tc 1(5yr) Qactual Qrelease Qstored | Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (m*3)
10 104.19 717.68 283 434.36 260.62
20 70.25 560.68 283 277.36 332.83
30 53.93 484.08 283 200.76 361.37
40 44.18 437.54 283 154.22 370.12
50 37.65 405.65 283 122.33 366.99
60 32.94 381.93 283 98.61 354.99
70 29.37 363.49 283 80.17 336.72
80 26.56 348.66 283 65.34 313.64
90 24.29 336.41 283 53.09 286.68
100 22.41 325.94 283 42.62 255.73
110 20.82 316.91 283 33.59 221.72
120 19.47 308.97 283 25.65 184.66

5yr Total storage required

100 YEAR Modified Rational Method for Entire Site

Subdrainage Area: C109A

Area (ha): 1.53 OUTLET 2
C: 0.59

tc 1(100 yr) | Qactual Qrelease Qstored Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (m*3)
10 178.56 447 .13 447 13 0.00 0.00
20 119.95 300.37 300.37 0.00 0.00
30 91.87 230.05 230.05 0.00 0.00
40 75.15 188.17 188.17 0.00 0.00
50 63.95 160.15 160.15 0.00 0.00
60 55.89 139.97 139.97 0.00 0.00
70 49.79 124.68 124.68 0.00 0.00
80 44.99 112.66 112.66 0.00 0.00
90 41.11 102.95 102.95 0.00 0.00
100 37.90 94.91 94.91 0.00 0.00
110 35.20 88.15 88.15 0.00 0.00
120 32.89 82.37 82.37 0.00 0.00

Uncontrolled - Tributary

(m3) 370
Surface storage from collector and local

streets (m3) 120

Underground storage to be provided in L100A
(celebratory space)(m3) 262
Total storage Available (m3) 382 Ok
Subdrainage Area: L110A,L102E Parks
Area (ha): 0.56
C: 0.35
tc 1(5yr) Qactual Qrelease Qstored | Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (m~3)

10 104.19 57.18 57.18
20 70.25 38.55 38.55
30 53.93 29.59 29.59
40 44.18 24.25 24.25
50 37.65 20.66 20.66
60 32.94 18.08 18.08
70 29.37 16.12 16.12
80 26.56 14.58 14.58
90 24.29 13.33 13.33
100 22.41 12.30 12.30
110 20.82 11.43 11.43
120 19.47 10.68 10.68

C106A,C105A,L104A,L102D,L101A,L102A,
Subdrainage Area: L100A,

Area (ha):  2.20 OUTLET 1

Park, Local & Collector Streets

C: 0585 CISTERN IN CELEBRATORY SPACE
tc 1(100 yr) | Qactual Qrelease Qstored Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (m*3)
10 178.56 1248.06 630 617.73 370.64
20 119.95 948.46 630 318.13 381.76
30 91.87 804.10 630 173.77 312.79
40 75.15 695.14 630 64.81 155.55
50 63.95 628.90 629 0.00 0.00
60 55.89 580.74 581 0.00 0.00
70 49.79 543.87 544 0.00 0.00
80 44.99 514.56 515 0.00 0.00
90 41.11 490.58 491 0.00 0.00
100 37.90 470.47 470 0.00 0.00
110 35.20 453.20 453 0.00 0.00
120 32.89 438.26 438 0.00 0.00

100yr Total storage required

(m3) 382
Surface storage from collector and local streets (m3)
120
Underground storage to be provided in L100A
(celebratory space)(m3) 262
Total storage Available (m3) 382 Ok

-381.76

Subdrainage Area: UNC-2 Uncontrolled Areas

Area (ha): 0.11

C: 0.67
tc 1(5yr) Qactual Qrelease Qstored | Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (mA3)
10 104.19 20.84
20 70.25 14.05
30 53.93 10.79
40 4418 8.84
50 37.65 7.53
60 32.94 6.59
70 29.37 5.88
80 26.56 5.31
90 24.29 4.86
100 22.41 4.48
110 20.82 4.17
120 19.47 3.89

Subdrainage Area: L110A,L102E
Area (ha): 0.56

Parks

To collector and Local street storage

Date: 3/29/2022
Stantec Consulting Ltd.

C: 044
tc 1(100 yr) | Qactual Qrelease Qstored Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (m~3)
10 178.56 122.49 73.85 48.64 29.18 51.74
20 119.95 82.28 73.85 8.43 10.12
30 91.87 63.02 73.85 0.00 0.00
40 75.15 51.55 51.55 0.00 0.00
50 63.95 43.87 43.87 0.00 0.00
60 55.89 38.34 38.34 0.00 0.00
70 49.79 34.15 34.15 0.00 0.00
80 44,99 30.86 30.86 0.00 0.00
90 41.11 28.20 28.20 0.00 0.00
100 37.90 26.00 26.00 0.00 0.00
110 35.20 2415 2415 0.00 0.00
120 32.89 22.56 22.56 0.00 0.00
Subdrainage Area: UNC-2 Uncontrolled Areas
Area (ha): 0.11
C: 084
tc 1(100 yr) | Qactual Qrelease Qstored Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (m*3)
10 178.56 44.65
20 119.95 30.00
30 91.87 22.97
40 75.15 18.79
50 63.95 15.99
60 55.89 13.98
70 49.79 12.45
80 44,99 11.25
90 41.11 10.28
100 37.90 9.48
110 35.20 8.80
120 32.89 8.23

Page 2 of 24
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Project #160401686, STILLWATER STATION
Modified Rational Method Calculatons for Storage

Stormwater Management Calculations

Project #160401686, STILLWATER STATION
Modified Rational Method Calculatons for Storage

Date: 3/29/2022
Stantec Consulting Ltd.

Subdrainage Area: L104B Block B: Controlled - Tributary Subdrainage Area: L104B Block B: Controlled - Tributary
Area (ha): 0.37 Area (ha): 0.37
C: 0.78 C: 0.98
tc 1(5yr) Qactual Qrelease Qstored | Vstored tc 1(100 yr) | Qactual Qrelease Qstored Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (mA3) (min) (mm/hr) (L/s) (L/s) (L/s) (m*3)
10 104.19 83.14 28.47 54.66 32.80 10 178.56 178.09 28.47 149.62 89.77 243.97
20 70.25 56.05 28.47 27.58 33.10 20 119.95 119.64 28.47 91.16 109.40 297.30
30 53.93 43.03 28.47 14.56 26.20 30 91.87 91.63 28.47 63.16 113.68 308.94
40 44.18 35.25 28.47 6.78 16.28 40 75.15 74.95 28.47 46.48 111.54
50 37.65 30.04 28.47 1.57 4.72 50 63.95 63.79 28.47 35.32 105.95
60 32.94 26.29 28.47 0.00 0.00 60 55.89 55.75 28.47 27.28 98.20
70 29.37 23.44 28.47 0.00 0.00 70 49.79 49.66 28.47 21.19 88.99
80 26.56 21.19 28.47 0.00 0.00 80 44.99 44.87 28.47 16.40 78.73
90 24.29 19.38 28.47 0.00 0.00 90 41.11 41.00 28.47 12.53 67.67
100 22.41 17.88 28.47 0.00 0.00 100 37.90 37.80 28.47 9.33 55.99
110 20.82 16.61 28.47 0.00 0.00 110 35.20 35.11 28.47 6.64 43.82
120 19.47 15.53 28.47 0.00 0.00 120 32.89 32.81 28.47 4.34 31.23
Storage: Surface Storage Above CB Storage: Surface Storage Above CB
Orifice Equation: : CdA(2gh)*0.5 Where C = 0.61 Orifice Equation: Q = CdA(2gh)*0.5 Where C = 0.61
Orifice Diameter:  100.00 mm Orifice Diameter: 100.00 mm
Invert Elevation 0.00 m Invert Elevation 0.00 m
T/G Elevation 1.80 m T/G Elevation 1.80 m
Max Ponding Depth 0.00 m Max Ponding Depth 0.00 m
Downstream W/L  0.00 m Downstream W/L 0.00 m
Stage Head Discharge Vreq Vavail Volume Stage Head Discharge Vreq Vavall Volume
(m) (L/s) (cu. m) (cu. m) Check (m) (L/s) (cu. m) (cu. m) Check
5-year Water Level 1.80 1.80 28.47 33.10 114.00 OK 100-year Water Level 1.80 1.80 28.47 113.68 114.00 OK
0.32
Subdrainage Area: R101B,R103A BLOCK F: Roof Subdrainage Area: R101B,R103A BLOCK F: Roof
Area (ha): 0.30 Maximum Storage Depth: 150 mm Area (ha): 0.30 Maximum Storage Depth: 150 mm
C: 0.90 C: 1.00
tc 1(5yr) Qactual Qrelease | Qstored | Vstored Depth tc 1(100 yr) | Qactual Qrelease Qstored Vstored |Depth
(min) (mm/hr) (L/s) (L/s) (L/s) (m~3) (mm) (min) (mm/hr) (L/s) (L/s) (L/s) (m*3) (mm)
10 104.19 78.34 10.61 67.72 40.63 102.93 0.00 10 178.56 149.16 12.50 136.67 82.00 130.10 0.00
20 70.25 52.82 11.08 41.73 50.08 109.70 0.00 20 119.95 100.20 13.24 86.96 104.35 140.85 0.00
30 53.93 40.54 11.22 29.33 52.79 111.65 0.00 30 91.87 76.74 13.56 63.19 113.74 145.36 0.00
40 44.18 33.22 11.22 22.00 52.80 111.66 0.00 40 75.15 62.77 13.69 49.08 117.79 147.32 0.00
50 37.65 28.31 11.15 17.16 51.47 110.70 0.00 50 63.95 53.43 13.74 39.69 119.07 147.93 0.00
60 32.94 24.77 11.05 13.72 49.39 109.21 0.00 60 55.89 46.69 13.72 32.97 118.69 147.75 0.00
70 29.37 22.08 10.92 11.16 46.87 107.40 0.00 70 49.79 41.59 13.68 27.92 117.25 147.06 0.00
80 26.56 19.97 10.79 9.19 44.09 105.41 0.00 80 44.99 37.58 13.60 23.98 115.11 146.02 0.00
90 24.29 18.26 10.64 7.62 41.16 103.30 0.00 90 41.11 34.34 13.52 20.83 112.47 144.75 0.00
100 22.41 16.85 10.49 6.36 38.15 101.14 0.00 100 37.90 31.66 13.42 18.25 109.48 143.32 0.00
110 20.82 15.66 10.31 5.35 35.30 98.51 0.00 110 35.20 29.41 13.31 16.10 106.25 141.76 0.00
120 19.47 14.64 10.09 4.54 32.71 95.45 0.00 120 32.89 27.48 13.19 14.28 102.85 140.13 0.00
Storage: Roof Storage Storage: Roof Storage
Depth Head Discharge Vreq Vavail Discharge Depth Head Discharge Vreq Vavail Discharge
(mm) (m) (L/s) (cu. m) (cu. m) Check (mm) (m) (L/s) (cu. m) (cu. m) Check
5-year Water Level| 110.32 0.11 11.13 52.80 123.38 0.00 100-year Water Level| 145.39 0.15 13.56 119.07 123.38 0.00
Subdrainage Area: L103A BLOCK F: Controlled - Tributary Subdrainage Area: L103A BLOCK F: Controlled - Tributary
Area (ha): 0.49 Area (ha): 0.49
C: 0.69 C: 0.86
tc 1(5yr) Qactual Qrelease Qstored | Vstored tc 1(100 yr) | Qactual Qrelease Qstored Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (mA3) (min) (mm/hr) (L/s) (L/s) (L/s) (m*3)
10 104.19 98.35 31.39 66.96 40.18 10 178.56 210.69 31.39 179.30 107.58
20 70.25 66.31 31.39 34.92 41.91 20 119.95 141.54 31.39 110.15 132.18
30 53.93 50.91 31.39 19.52 35.13 30 91.87 108.40 31.39 77.01 138.62
40 4418 41.71 31.39 10.32 24.77 40 75.15 88.67 31.39 57.28 137.47
50 37.65 35.54 31.39 4.15 12.46 50 63.95 75.46 31.39 44.07 132.22
60 32.94 31.10 31.39 0.00 0.00 60 55.89 65.95 31.39 34.56 124.43
70 29.37 27.73 31.39 0.00 0.00 70 49.79 58.75 31.39 27.36 114.91
80 26.56 25.07 31.39 0.00 0.00 80 44 .99 53.09 31.39 21.70 104.15
90 24.29 22.93 31.39 0.00 0.00 90 41.11 48.51 31.39 17.12 92.45
100 22.41 21.15 31.39 0.00 0.00 100 37.90 44.72 31.39 13.33 80.01
110 20.82 19.66 31.39 0.00 0.00 110 35.20 41.54 31.39 10.15 66.98
120 19.47 18.38 31.39 0.00 0.00 120 32.89 38.81 31.39 7.42 53.46
Storage: Surface Storage Above CB Storage: Surface Storage Above CB
Orifice Equation: : CdA(2gh)*0.5 Where C = 0.61 Orifice Equation: Q = CdA(2gh)*0.5 Where C = 0.61
Orifice Diameter:  105.00 mm Orifice Diameter: 105.00 mm
Invert Elevation 0.00 m Invert Elevation 0.00 m
T/G Elevation 1.80 m T/G Elevation 1.80 m
Max Ponding Depth 0.00 m Max Ponding Depth 0.00 m
Downstream W/L  0.00 m Downstream W/L 0.00 m
Stage Head Discharge Vreq Vavail Volume Stage Head Discharge Vreq Vavail Volume
(m) (L/s) (cu. m) (cu. m) Check (m) (L/s) (cu. m) (cu. m) Check
5-year Water Level 1.80 1.80 31.39 41.91 139.00 OK 100-year Water Level 1.80 1.80 31.39 138.62 139.00 OK
0.38
Subdrainage Area: R101A, R102A Block E:Roof Subdrainage Area: R101A, R102A Block E:Roof
Area (ha): 0.31 Maximum Storage Depth: 150 mm Area (ha): 0.31 Maximum Storage Depth: 150 mm
C: 0.90 C: 1.00
tc 1(5yr) Qactual Qrelease | Qstored | Vstored Depth tc 1(100 yr) | Qactual Qrelease Qstored Vstored |Depth
(min) (mm/hr) (L/s) (L/s) (L/s) (m~3) (mm) (min) (mm/hr) (L/s) (L/s) (L/s) (m~3) (mm)
10 104.19 80.41 12.54 67.87 40.72 103.76 0.00 10 178.56 153.11 15.42 137.69 82.61 131.45 0.00
20 70.25 54.21 13.19 41.03 49.23 110.03 0.00 20 119.95 102.85 16.50 86.36 103.63 141.82  0.00
30 53.93 41.62 13.32 28.30 50.94 111.28 0.00 30 91.87 78.77 16.90 61.88 111.38 145.65 0.00
40 44.18 34.10 13.25 20.85 50.03 110.62 0.00 40 75.15 64.43 17.02 47.41 113.79 146.84  0.00
50 37.65 29.06 13.09 15.97 47.91 109.06 0.00 50 63.95 54.84 17.01 37.83 113.50 146.69  0.00
60 32.94 2542 12.88 12.55 45.17 107.03 0.00 60 55.89 47.93 16.91 31.02 111.66 145.79  o0.00
70 29.37 22.67 12.64 10.02 42.10 104.78 0.00 70 49.79 42.69 16.77 25.92 108.88 14441  0.00
80 26.56 20.50 12.40 8.10 38.89 102.41 0.00 80 44.99 38.58 16.60 21.98 105.52 142.75  0.00
90 24.29 18.74 12.15 6.60 35.63 100.01 0.00 90 41.11 35.25 16.40 18.85 101.78 140.91  o0.00
100 22.41 17.29 11.80 5.49 32.92 96.73 0.00 100 37.90 32.50 16.20 16.30 97.81 138.95  0.00
110 20.82 16.07 11.48 4.59 30.32 93.57 0.00 110 35.20 30.19 15.99 14.20 93.70 136.92  0.00
120 19.47 15.02 11.16 3.86 27.82 90.54 0.00 120 32.89 28.21 15.77 12.43 89.52 134.85 0.00
Storage: Roof Storage Storage: Roof Storage
Depth Head Discharge Vreq Vavail Discharge Depth Head Discharge Vreq Vavail Discharge
(mm) (m) (L/s) (cu. m) (cu. m) Check (mm) (m) (L/s) (cu. m) (cu. m) Check
5-year Water Level| 112.66 0.11 13.46 50.94 120.20 0.00 100-year Water Level| 149.44 0.15 17.29 113.79 120.20 0.00
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Subdrainage Area: L102B Block B: Controlled - Tributary Subdrainage Area: L102B Block B: Controlled - Tributary
Area (ha): 0.26 Area (ha): 0.26
Cc: 0.70 C: 0.88
tc 1(5yr) Qactual Qrelease Qstored | Vstored tc 1(100yr) | Qactual Qrelease Qstored Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (m~3) (min) (mm/hr) (L/s) (L/s) (L/s) (m~3)
10 104.19 53.45 20.57 32.88 19.73 10 178.56 114.50 20.57 93.93 56.36
20 70.25 36.04 20.57 15.47 18.56 20 119.95 76.92 20.57 56.35 67.62
30 53.93 27.66 20.57 7.09 12.77 30 91.87 58.91 20.57 38.34 69.01
40 44.18 22.67 20.57 2.10 5.03 40 75.15 48.19 20.57 27.62 66.28
50 37.65 19.32 20.57 0.00 0.00 50 63.95 41.01 20.57 20.44 61.32
60 32.94 16.90 20.57 0.00 0.00 60 55.89 35.84 20.57 15.27 54.98
70 29.37 15.07 20.57 0.00 0.00 70 49.79 31.93 20.57 11.36 47.70
80 26.56 13.63 20.57 0.00 0.00 80 44 .99 28.85 20.57 8.28 39.74
90 24.29 12.46 20.57 0.00 0.00 90 41.11 26.36 20.57 5.79 31.28
100 22.41 11.49 20.57 0.00 0.00 100 37.90 24.31 20.57 3.73 22.41
110 20.82 10.68 20.57 0.00 0.00 110 35.20 22.57 20.57 2.00 13.22
120 19.47 9.99 20.57 0.00 0.00 120 32.89 21.09 20.57 0.52 3.77
Storage: > Above CB Storage: Surface Storage Above CB
Orifice Equation: : CdA(2gh)*0.5 Where C = 0.61 Orifice Equation: Q = CdA(2gh)*0.5 Where C = 0.61
Orifice Diameter: ~ 85.00 mm Orifice Diameter: 85.00 mm
Invert Elevation 0.00 m Invert Elevation 0.00 m
T/G Elevation 1.80 m T/G Elevation 1.80 m
Max Ponding Depth 0.00 m Max Ponding Depth 0.00 m
Downstream W/L  0.00 m Downstream W/L 0.00 m
Stage Head Discharge Vreq Vavall Volume Stage Head Discharge Vreq Vavalil Volume
(m) (L/s) (cu. m) (cu. m) Check (m) (L/s) (cu. m) (cu. m) Check
5-year Water Level 1.80 1.80 20.57 19.73 70.00 OK 100-year Water Level 1.80 1.80 20.57 69.01 70.00 OK
0.99
Subdrainage Area: L102C Block D:Controlled - Tributary Subdrainage Area: L102C Block D:Controlled - Tributary
Area (ha): 0.17 Area (ha): 0.17
C: 048 C: 0.60
tc 1(5yr) Qactual Qrelease Qstored | Vstored tc 1(100 yr) | Qactual Qrelease Qstored Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (m*3) (min) (mm/hr) (L/s) (L/s) (L/s) (m*3)
10 104.19 23.78 19.61 4.17 2.50 10 178.56 50.94 19.61 31.33 18.80
20 70.25 16.03 19.61 0.00 0.00 20 119.95 34.22 19.61 14.61 17.53
30 53.93 12.31 19.61 0.00 0.00 30 91.87 26.21 19.61 6.60 11.87
40 4418 10.09 19.61 0.00 0.00 40 75.15 21.44 19.61 1.83 4.38
50 37.65 8.59 19.61 0.00 0.00 50 63.95 18.25 19.61 0.00 0.00
60 32.94 7.52 19.61 0.00 0.00 60 55.89 15.95 19.61 0.00 0.00
70 29.37 6.70 19.61 0.00 0.00 70 49.79 14.21 19.61 0.00 0.00
80 26.56 6.06 19.61 0.00 0.00 80 44 .99 12.84 19.61 0.00 0.00
90 24.29 5.54 19.61 0.00 0.00 90 41.11 11.73 19.61 0.00 0.00
100 22.41 5.11 19.61 0.00 0.00 100 37.90 10.81 19.61 0.00 0.00
110 20.82 4.75 19.61 0.00 0.00 110 35.20 10.04 19.61 0.00 0.00
120 19.47 4.44 19.61 0.00 0.00 120 32.89 9.39 19.61 0.00 0.00
Storage: > Above CB Storage: Surface Storage Above CB
Orifice Equation: : CdA(2gh)*0.5 Where C = 0.61 Orifice Equation: Q = CdA(2gh)*0.5 Where C = 0.61
Orifice Diameter:  83.00 mm Orifice Diameter: 83.00 mm
Invert Elevation 0.00 m Invert Elevation 0.00 m
T/G Elevation 1.80 m T/G Elevation 1.80 m
Max Ponding Depth 0.00 m Max Ponding Depth 0.00 m
Downstream W/L  0.00 m Downstream W/L 0.00 m
Stage Head Discharge Vreq Vavail Volume Stage Head Discharge Vreq Vavall Volume
(m) (L/s) (cu. m) (cu. m) Check (m) (L/s) (cu. m) (cu. m) Check
5-year Water Level 1.80 1.80 19.61 2.50 30.00 OK 100-year W ater Level 1.80 1.80 19.61 18.80 30.00 OK
11.20
Subdrainage Area: R102B Block D: Roof Subdrainage Area: R102B Block D: Roof
Area (ha): 0.15 Maximum Storage Depth: 150 mm Area (ha): 0.15 Maximum Storage Depth: 150 mm
C: 0.9 C: 1.00
tc 1(5yr) Qactual Qrelease | Qstored | Vstored Depth tc 1(100 yr) | Qactual Qrelease Qstored Vstored |Depth
(min) (mm/hr) (L/s) (L/s) (L/s) (m~3) (mm) (min) (mm/hr) (L/s) (L/s) (L/s) (m~3) (mm)
10 104.19 38.58 5.80 32.78 19.67 103.18 0.00 10 178.56 73.46 6.84 66.62 39.97 130.73  o0.00
20 70.25 26.01 6.04 19.97 23.97 109.61 0.00 20 119.95 49.35 7.24 42.11 50.53 141.31  0.00
30 53.93 19.97 6.10 13.87 24 .97 111.10 0.00 30 91.87 37.80 7.40 30.40 54.71 14550 0.00
40 44.18 16.36 6.08 10.28 24.67 110.66 0.00 40 75.15 30.92 7.46 23.46 56.29 147.09  o0.00
50 37.65 13.94 6.03 7.91 23.74 109.27 0.00 50 63.95 26.31 7.47 18.84 56.53 147.32  0.00
60 32.94 12.20 5.96 6.24 22.47 107.37 0.00 60 55.89 23.00 7.45 15.55 55.97 146.77  0.00
70 29.37 10.88 5.87 5.00 21.01 105.18 0.00 70 49.79 20.48 7.41 13.08 54.92 145.71  0.00
80 26.56 9.84 5.79 4.05 19.44 102.84 0.00 80 44.99 18.51 7.36 11.15 53.54 144.33  0.00
90 24.29 8.99 5.69 3.30 17.82 100.42 0.00 90 41.11 16.91 7.30 9.62 51.94 142.73  0.00
100 22.41 8.30 5.57 2.73 16.37 97.11 0.00 100 37.90 15.59 7.23 8.37 50.19 140.97  0.00
110 20.82 7.71 5.44 2.27 14.99 93.70 0.00 110 35.20 14.48 7.16 7.32 48.34 139.12  o0.00
120 19.47 7.21 5.31 1.89 13.64 90.38 0.00 120 32.89 13.53 7.09 6.45 46.42 137.19  o0.00
Storage: Roof Storage Storage: Roof Storage
Depth Head Discharge Vreq Vavail Discharge Depth Head Discharge Vreq Vavail Discharge
(mm) (m) (L/s) (cu. m) (cu. m) Check (mm) (m) (L/s) (cu. m) (cu. m) Check
5-year Water Level[ 111.10 0.11 6.10 24.97 59.20 0.00 100-year Water Level| 147.32 0.15 7.47 56.53 59.20 0.00
Subdrainage Area: L105A Block C: Controlled - Tributary Subdrainage Area: L105A Block C: Controlled - Tributary
Area (ha): 0.16 Area (ha): 0.16
C: 0.61 C: 0.76
tc 1(5yr) Qactual Qrelease Qstored | Vstored tc 1(100 yr) | Qactual Qrelease Qstored Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (m~3) (min) (mm/hr) (L/s) (L/s) (L/s) (m*3)
10 104.19 29.05 20.57 8.48 5.09 10 178.56 62.23 20.57 41.66 25.00
20 70.25 19.59 20.57 0.00 0.00 20 119.95 41.80 20.57 21.23 25.48
30 53.93 15.04 20.57 0.00 0.00 30 91.87 32.02 20.57 11.45 20.60
40 44.18 12.32 20.57 0.00 0.00 40 75.15 26.19 20.57 5.62 13.49
50 37.65 10.50 20.57 0.00 0.00 50 63.95 22.29 20.57 1.72 5.16
60 32.94 9.19 20.57 0.00 0.00 60 55.89 19.48 20.57 0.00 0.00
70 29.37 8.19 20.57 0.00 0.00 70 49.79 17.35 20.57 0.00 0.00
80 26.56 7.41 20.57 0.00 0.00 80 44 .99 15.68 20.57 0.00 0.00
90 24.29 6.77 20.57 0.00 0.00 90 41.11 14.33 20.57 0.00 0.00
100 22.41 6.25 20.57 0.00 0.00 100 37.90 13.21 20.57 0.00 0.00
110 20.82 5.81 20.57 0.00 0.00 110 35.20 12.27 20.57 0.00 0.00
120 19.47 5.43 20.57 0.00 0.00 120 32.89 11.46 20.57 0.00 0.00
Storage: Surface Storage Above CB Storage: Surface Storage Above CB
Orifice Equation: Q = CdA(2gh)*0.5 Where C = 0.61 Orifice Equation: Q = CdA(2gh)*0.5 Where C = 0.61
Orifice Diameter:  85.00 mm Orifice Diameter: 85.00 mm
Invert Elevation 0.00 m Invert Elevation 0.00 m
T/G Elevation 1.80 m T/G Elevation 1.80 m
Max Ponding Depth 0.00 m Max Ponding Depth 0.00 m

Date: 3/29/2022
Stantec Consulting Ltd.
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Downstream W/L 0.00 m
Stage Head Discharge Vreq Vavall Volume
(m) (L/s) (cu. m) (cu. m) Check
5-year Water Level 1.80 1.80 20.57 5.09 26.00 OK
Subdrainage Area: R102C Block C: Roof
Area (ha): 0.16 Maximum Storage Depth: 150 mm
C: 0.90
tc 1(5yr) Qactual Qrelease | Qstored | Vstored Depth
(min) (mm/hr) (L/s) (L/s) (L/s) (m*3) (mm)
10 104.19 41.02 9.27 31.75 19.05 100.57 0.00
20 70.25 27.66 9.61 18.05 21.66 104.24 0.00
30 53.93 21.23 9.53 11.70 21.07 103.40 0.00
40 4418 17.40 9.31 8.08 19.40 101.05 0.00
50 37.65 14.82 8.98 5.85 17.54 97.42 0.00
60 32.94 12.97 8.60 4.37 15.75 93.27 0.00
70 29.37 11.56 8.23 3.34 14.02 89.26 0.00
80 26.56 10.46 7.88 2.58 12.39 85.48 0.00
90 24.29 9.56 7.55 2.01 10.86 81.94 0.00
100 22.41 8.82 7.25 1.57 9.44 78.65 0.00
110 20.82 8.20 6.97 1.23 8.13 75.60 0.00
120 19.47 7.66 6.66 1.01 7.26 72.23 0.00
Storage: Roof Storage
Depth Head Discharge Vreq Vavail Discharge
(mm) (m) (L/s) (cu. m) (cu. m) Check
5-year Water Level| 104.24 0.10 9.61 21.66 62.94 0.00
Subdrainage Area: R104A, R104C Block B: Roof
Area (ha): 0.41 Maximum Storage Depth: 150 mm
C: 0.90
tc 1(5yr) Qactual Qrelease | Qstored | Vstored Depth
(min) (mm/hr) (L/s) (L/s) (L/s) (m~3) (mm)
10 104.19 105.65 21.75 83.89 50.33 101.26 0.02
20 70.25 71.23 22.67 48.56 58.28 105.60 0.04
30 53.93 54.68 22.59 32.09 57.77 105.32 0.06
40 44.18 44.80 22.16 22.64 54.33 103.44 0.08
50 37.65 38.18 21.60 16.57 49.72 100.93 0.10
60 32.94 33.40 20.80 12.60 45.37 97.61 0.19
70 29.37 29.78 19.97 9.81 41.21 93.86 0.21
80 26.56 26.93 19.18 7.75 37.22 90.27 0.23
90 24.29 24.63 18.43 6.20 33.46 86.88 0.25
100 22.41 22.72 17.73 4.99 29.93 83.71 0.27
110 20.82 21.11 17.08 4.04 26.64 80.74 0.29
120 19.47 19.74 16.47 3.27 23.56 77.97 0.30
Storage: Roof Storage
Depth Head Discharge Vreq Vavail Discharge
(mm) (m) (L/s) (cu. m) (cu. m) Check
5-year Water Level| 105.60 0.11 22.71 58.28 162.10 0.36
Subdrainage Area: L104C Block A: Controlled - Tributary
Area (ha): 0.50
C: 0.60
tc 1(5yr) Qactual Qrelease Qstored | Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (mA3)
10 104.19 86.58 28.47 58.11 34.86
20 70.25 58.37 28.47 29.90 35.88
30 53.93 44.81 28.47 16.34 29.41
40 44.18 36.71 28.47 8.24 19.79
50 37.65 31.29 28.47 2.82 8.45
60 32.94 27.37 28.47 0.00 0.00
70 29.37 24.41 28.47 0.00 0.00
80 26.56 22.07 28.47 0.00 0.00
90 24.29 20.18 28.47 0.00 0.00
100 22.41 18.62 28.47 0.00 0.00
110 20.82 17.30 28.47 0.00 0.00
120 19.47 16.18 28.47 0.00 0.00
Storage: Surface Storage Above CB
Orifice Equation: : CdA(2gh)*0.5 Where C = 0.61
Orifice Diameter:  100.00 mm
Invert Elevation 0.00 m
T/G Elevation 1.80 m
Max Ponding Depth 0.00 m
Downstream W/L  0.00 m
Stage Head Discharge Vreq Vavail Volume
(m) (L/s) (cu. m) (cu. m) Check
5-year Water Level 1.80 1.80 28.47 35.88 121.00 OK
Subdrainage Area: R104B, R104D Block A: Roof
Area (ha): 0.34 Maximum Storage Depth: 150 mm
C: 0.90
tc 1(5yr) Qactual Qrelease | Qstored | Vstored Depth
(min) (mm/hr) (L/s) (L/s) (L/s) (m~3) (mm)
10 104.19 88.82 18.64 70.18 42.11 101.12 0.00
20 70.25 59.88 19.41 40.47 48.57 105.32 0.00
30 53.93 45.97 19.34 26.63 47.94 104.91 0.00
40 44.18 37.66 18.97 18.69 44.87 102.92 0.00
50 37.65 32.10 18.49 13.61 40.83 100.29 0.00
60 32.94 28.08 17.78 10.30 37.08 96.47 0.00
70 29.37 25.04 17.07 7.97 33.47 92.60 0.00
80 26.56 22.64 16.39 6.25 30.02 88.91 0.00
90 24.29 20.70 15.75 4.96 26.77 85.43 0.00
100 22.41 19.10 15.15 3.96 23.73 82.17 0.00
110 20.82 17.75 14.58 3.16 20.89 79.13 0.00
120 19.47 16.59 14.06 2.53 18.24 76.29 0.00
Storage: Roof Storage
Depth Head Discharge Vreq Vavail Discharge
(mm) (m) (L/s) (cu. m) (cu. m) Check
5-year Water Level| 105.32 0.11 0.05 48.57 136.28 0.00

Downstream W/L 0.00 m
Stage Head Discharge Vreq Vavail Volume
(m) (L/s) (cu. m) (cu. m) Check
100-year Water Level 1.80 1.80 20.57 25.48 26.00 OK
0.52
Subdrainage Area: R102C Block C: Roof
Area (ha): 0.16 Maximum Storage Depth: 150 mm
C: 1.00
tc 1(100 yr) | Qactual Qrelease Qstored Vstored |Depth
(min) (mm/hr) (L/s) (L/s) (L/s) (m*3) (mm)
10 178.56 78.11 11.81 66.30 39.78 128.16 0.00
20 119.95 52.47 12.52 39.95 47.94 135.86 0.00
30 91.87 40.19 12.66 27.53 49.55 137.37 0.00
40 75.15 32.87 12.59 20.29 48.69 136.56 0.00
50 63.95 27.98 12.41 15.57 46.70 134.68 0.00
60 55.89 24.45 12.19 12.26 4414 132.27 0.00
70 49.79 21.78 11.94 9.84 41.31 129.61 0.00
80 44.99 19.68 11.69 7.99 38.37 126.83 0.00
90 41.11 17.98 11.40 6.58 35.53 123.74 0.00
100 37.90 16.58 11.08 5.50 33.02 120.21 0.00
110 35.20 15.40 10.76 4.64 30.60 116.80 0.00
120 32.89 14.39 10.46 3.93 28.27 113.54 0.00
Storage: Roof Storage
Depth Head Discharge Vreq Vavail Discharge
(mm) (m) (L/s) (cu. m) (cu. m) Check
100-year Water Level| 137.37 0.14 12.66 49.55 62.94 0.00
Subdrainage Area: R104A, R104C Block B: Roof
Area (ha): 0.41 Maximum Storage Depth: 150 mm
C: 1.00
tc 1(100 yr) | Qactual Qrelease Qstored Vstored |Depth
(min) (mm/hr) (L/s) (L/s) (L/s) (m~3) (mm)
10 178.56 201.16 27.69 173.48 104.09 128.76  0.00
20 119.95 135.14 29.48 105.66 126.79 137.07  0.00
30 91.87 103.50 29.92 73.58 132.44 139.14  o0.00
40 75.15 84.66 29.85 54.81 131.54 138.81  0.00
50 63.95 72.05 29.54 42.51 127.54 137.35  0.00
60 55.89 62.97 29.10 33.88 121.95 135.30 0.00
70 49.79 56.09 28.59 27.50 115.52 132.95 0.00
80 44.99 50.69 28.05 22.64 108.66 130.44  0.00
90 41.11 46.32 27.50 18.82 101.63 127.86  0.00
100 37.90 42.70 26.94 15.76 94.57 125.28  0.00
110 35.20 39.66 26.25 13.41 88.48 122.09 o0.00
120 32.89 37.06 25.57 11.48 82.69 118.93  0.00
Storage: Roof Storage
Depth Head Discharge Vreq Vavail Discharge
(mm) (m) (L/s) (cu. m) (cu. m) Check
100-year Water Level| 139.14 0.14 29.92 132.44 162.10 0.00
Subdrainage Area: L104C Block A: Controlled - Tributary
Area (ha): 0.50
C: 0.75
tc 1(100 yr) | Qactual Qrelease Qstored Vstored
(min) (mm/hr) (L/s) (L/s) (L/s) (m*3)
10 178.56 185.47 28.47 157.00 94.20
20 119.95 124.59 28.47 96.12 115.34
30 91.87 95.42 28.47 66.95 120.51
40 75.15 78.05 28.47 49.58 118.99
50 63.95 66.43 28.47 37.96 113.87
60 55.89 58.06 28.47 29.59 106.51
70 49.79 51.72 28.47 23.24 97.63
80 44 .99 46.73 28.47 18.26 87.65
90 41.11 42.70 28.47 14.23 76.84
100 37.90 39.37 28.47 10.90 65.39
110 35.20 36.56 28.47 8.09 53.41
120 32.89 34.17 28.47 5.70 41.01
Storage: Surface Storage Above CB
Orifice Equation: Q = CdA(2gh)*0.5 Where C = 0.61
Orifice Diameter: 100.00 mm
Invert Elevation 0.00 m
T/G Elevation 1.80 m
Max Ponding Depth 0.00 m
Downstream W/L 0.00 m
Stage Head Discharge Vreq Vavail Volume
(m) (L/s) (cu. m) (cu. m) Check
100-year Water Level 1.80 1.80 28.47 120.51 121.00 OK
0.49
Subdrainage Area: R104B, R104D Block A: Roof
Area (ha): 0.34 Maximum Storage Depth: 150 mm
C: 1.00
tc 1(100 yr) | Qactual Qrelease Qstored Vstored |Depth
(min) (mm/hr) (L/s) (L/s) (L/s) (m~3) (mm)
10 178.56 169.12 23.71 145.41 87.25 128.65 0.00
20 119.95 113.61 25.22 88.39 106.07 136.84  0.00
30 91.87 87.01 25.58 61.43 110.57 138.81  0.00
40 75.15 71.17 25.51 45.67 109.60 138.38  0.00
50 63.95 60.57 25.22 35.35 106.06 136.84  0.00
60 55.89 52.94 24.83 28.11 101.19 134.72  0.00
70 49.79 47.16 24.39 22.77 95.64 132.30 0.00
80 44.99 42.61 23.91 18.70 89.76 129.74  0.00
90 41.11 38.94 23.43 15.51 83.74 127.12  0.00
100 37.90 35.90 22.92 12.98 77.87 124.35 0.00
110 35.20 33.34 22.31 11.03 72.79 121.05 o0.00
120 32.89 31.16 21.73 9.43 67.90 117.87  0.00
Storage: Roof Storage
Depth Head Discharge Vreq Vavail Discharge
(mm) (m) (L/s) (cu. m) (cu. m) Check
100-year Water Level| 138.81 0.14 25.58 110.57 136.28 0.00

Date: 3/29/2022
Stantec Consulting Ltd.
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Project #160401686, STILLWATER STATION

Modified Rational Method Calculatons for Storage

Stormwater Management Calculations

SUMMARY TO OUTLET

Tributary Area
Total 5yr Flow to Sewer

Non-Tributary Area
Total 5yr Flow Uncontrolled

Total Area
Total 5yr Flow
Target

6.379 ha
283 L/s

1.641 ha
230 L/s

8.020 ha
513 L/s
513 L/s

Vrequired Vavailable*

777 1,546 m°

Ok

Date: 3/29/2022
Stantec Consulting Ltd.

Project #160401686, STILLWATER STATION

Modified Rational Method Calculatons for Storage

SUMMARY TO OUTLET

Tributary Area
Total 100yr Flow to Sewer

Non-Tributary Area
Total 100yr Flow Uncontrolled

Total Area
Total 100yr Flow
Target

6.379 ha
630 L/s

1.641 ha
492 L/s

8.020 ha
1,122 L/s
1,122 L/s

Vrequired Vavailable*

1,450 1,546 m® Ok

Page 6 of 24
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Roof Drain Design Calculation Sheet

Project #160401686, STILLWATER STATION
Roof Drain Design Sheet, Area R104B, R104D
Standard Watts Model R1100 Accutrol Roof Drain

Drawdown Estimate
Rating Curve Volume Estimation Total Total
Elevation Discharge Rate |Outlet Discharge Storage Elevation Area Volume (cu. m) Water Depth Volume  Time Vol  Detention
(m) (cu.m/s) (cu.m/s) (cu. m) (m) (sg. m) Increment Accumulated (m) (cu.m) (sec) (cu.m) Time (hr)

0.000 0.0000 0.0000 0 0.000 0 0 0 0.000
0.025 0.0004 0.0046 1 0.025 76 1 1 0.025 0.0 0.0 0.0 0
0.050 0.0008 0.0092 5 0.050 303 4 5 0.050 4.4 479.2 4.4 0.13312
0.075 0.0012 0.0138 17 0.075 681 12 17 0.075 16.4 867.2 12.0  0.37399
0.100 0.0015 0.0184 40 0.100 1211 23 40 0.100 39.7 1266.5 23.3 0.7258
0.125 0.0019 0.0230 79 0.125 1893 38 79 0.125 78.2 1670.4 38.5  1.18981
0.150 0.0023 0.0276 136 0.150 2726 57 136 0.150 135.6  2076.6 574  1.76665

Rooftop Storage Summary

From Watts Drain Catalogue

Total Building Area (sq.m) 3407.01 Head (m) L/s

Assume Available Roof Area (sq. 80% 2725.608 Open 0.75 0.5 0.25 Closed
Roof Imperviousness 0.99 0.025 0.3155 0.3155 0.3155 0.3155 0.3155
Roof Drain Requirement (sq.m/Notch) 232 0.05 0.6309 0.6309 0.6309 0.6309 0.6309
Number of Roof Notches* 12 0.075 0.9464 0.8675 0.7886 0.7098 0.6309
Max. Allowable Depth of Roof Ponding (m) 0.15 * As per Ontario Building Code section OBC 7.4.10.4.(2)(c). 0.1 1.2618 1.1041 0.9464 0.7886 0.6309
Max. Allowable Storage (cu.m) 136 0.125 1.5773 1.3407 1.1041 0.8675 0.6309
Estimated 100 Year Drawdown Time (h) 1.5 0.15 1.8927 1.5773 1.2618 0.9464 0.6309

* Note: Number of drains can be reduced if multiple-notch drain used.

Calculation Results 5yr 100yr Available
Qresult (cu.m/s) 0.019 0.026 -
Depth (m) 0.105 0.139 0.150
Volume (cu.m) 48.6 110.6 136.3
Draintime (hrs) 0.8 1.5
Date: 3/29/2022 mrm_2022-03-25.xlsm, R104B, R104D
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Roof Drain Design Calculation Sheet

Project #160401686, STILLWATER STATION
Roof Drain Design Sheet, Area R104A, R104C
Standard Watts Model R1100 Accutrol Roof Drain

Drawdown Estimate
Rating Curve Volume Estimation Total Total
Elevation Discharge Rate |Outlet Discharge Storage Elevation Area Volume (cu. m) Water Depth Volume  Time Vol  Detention
(m) (cu.m/s) (cu.m/s) (cu. m) (m) (sg. m) Increment Accumulated (m) (cu.m) (sec) (cu.m) Time (hr)

0.000 0.0000 0.0000 0 0.000 0 0 0 0.000
0.025 0.0004 0.0054 1 0.025 90 1 1 0.025 0.0 0.0 0.0 0
0.050 0.0008 0.0108 6 0.050 360 5 6 0.050 5.3 488.6 5.3 0.13572
0.075 0.0012 0.0161 20 0.075 811 14 20 0.075 19.5 884.1 14.3 0.3813
0.100 0.0015 0.0215 48 0.100 1441 28 48 0.100 47.3 1291.3 27.8  0.73998
0.125 0.0019 0.0269 94 0.125 2251 46 94 0.125 93.1 1703.1 458  1.21306
0.150 0.0023 0.0323 162 0.150 3242 68 162 0.150 161.3  2117.2 68.3  1.80117

Rooftop Storage Summary

From Watts Drain Catalogue

Total Building Area (sq.m) 4052.51 Head (m) L/s

Assume Available Roof Area (sq. 80% 3242.008 Open 0.75 0.5 0.25 Closed
Roof Imperviousness 0.99 0.025 0.3155 0.3155 0.3155 0.3155 0.3155
Roof Drain Requirement (sq.m/Notch) 232 0.05 0.6309 0.6309 0.6309 0.6309 0.6309
Number of Roof Notches* 14 0.075 0.9464 0.8675 0.7886 0.7098 0.6309
Max. Allowable Depth of Roof Ponding (m) 0.15 * As per Ontario Building Code section OBC 7.4.10.4.(2)(c). 0.1 1.2618 1.1041 0.9464 0.7886 0.6309
Max. Allowable Storage (cu.m) 162 0.125 1.5773 1.3407 1.1041 0.8675 0.6309
Estimated 100 Year Drawdown Time (h) 1.6 0.15 1.8927 1.5773 1.2618 0.9464 0.6309

* Note: Number of drains can be reduced if multiple-notch drain used.

Calculation Results 5yr 100yr Available
Qresult (cu.m/s) 0.023 0.030 -
Depth (m) 0.106 0.139 0.150
Volume (cu.m) 58.3 132.4 162.1
Draintime (hrs) 0.9 1.6
Date: 3/29/2022 mrm_2022-03-25.xlsm, R104A, R104C
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Roof Drain Design Calculation Sheet

Project #160401686, STILLWATER STATION
Roof Drain Design Sheet, Area R102C
Standard Watts Model R1100 Accutrol Roof Drain

Drawdown Estimate
Rating Curve Volume Estimation Total Total
Elevation Discharge Rate |Outlet Discharge Storage Elevation Area Volume (cu. m) Water Depth Volume  Time Vol  Detention
(m) (cu.m/s) (cu.m/s) (cu. m) (m) (sg. m) Increment Accumulated (m) (cu.m) (sec) (cu.m) Time (hr)
0.000 0.0000 0.0000 0 0.000 0 0 0 0.000
0.025 0.0004 0.0023 0 0.025 35 0 0 0.025 0.0 0.0 0.0 0
0.050 0.0008 0.0046 2 0.050 140 2 2 0.050 2.0 442.7 2.0 0.12297
0.075 0.0012 0.0069 8 0.075 315 6 8 0.075 7.6 801.0 5.5 0.34548
0.100 0.0015 0.0092 19 0.100 560 11 19 0.100 18.4 1169.9 10.8  0.67046
0.125 0.0019 0.0115 36 0.125 874 18 36 0.125 36.1 1543.1 17.8  1.09909
0.150 0.0023 0.0138 63 0.150 1259 27 63 0.150 62.7 1918.3 26.5 1.63195
Rooftop Storage Summary
From Watts Drain Catalogue
Total Building Area (sq.m) 1573.62 Head (m) L/s
Assume Available Roof Area (sq. 80% 1258.896 Open 0.75 0.5 0.25 Closed
Roof Imperviousness 0.99 0.025 0.3155 0.3155 0.3155 0.3155 0.3155
Roof Drain Requirement (sq.m/Notch) 232 0.05 0.6309 0.6309 0.6309 0.6309 0.6309
Number of Roof Notches* 6 0.075 0.9464 0.8675 0.7886 0.7098 0.6309
Max. Allowable Depth of Roof Ponding (m) 0.15 * As per Ontario Building Code section OBC 7.4.10.4.(2)(c). 0.1 1.2618 1.1041 0.9464 0.7886 0.6309
Max. Allowable Storage (cu.m) 63 0.125 1.5773 1.3407 1.1041 0.8675 0.6309
Estimated 100 Year Drawdown Time (h) 1.4 0.15 1.8927 1.5773 1.2618 0.9464 0.6309

Date: 3/29/2022
Stantec Consulting Ltd.

* Note: Number of drains can be reduced if multiple-notch drain used.

Calculation Results 5yr 100yr Available
Qresult (cu.m/s) 0.010 0.013 -
Depth (m) 0.104 0.137 0.150
Volume (cu.m) 21.7 49.6 62.9
Draintime (hrs) 0.8 1.4

mrm_2022-03-25.xlsm, R102C
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Roof Drain Design Calculation Sheet

Project #160401686, STILLWATER STATION
Roof Drain Design Sheet, Area R102B
Standard Watts Model R1100 Accutrol Roof Drain

Date: 3/29/2022
Stantec Consulting Ltd.

* Note: Number of drains can be reduced if multiple-notch drain used.

Calculation Results 5yr 100yr Available
Qresult (cu.m/s) 0.006 0.007 -
Depth (m) 0.111 0.147 0.150
Volume (cu.m) 25.0 56.5 59.2
Draintime (hrs) 1.3 2.5

mrm_2022-03-25.xlsm, R102B
V:\01-604\active\160401686\design\analysis\SWM\

Drawdown Estimate
Rating Curve Volume Estimation Total Total
Elevation Discharge Rate |Outlet Discharge Storage Elevation Area Volume (cu. m) Water Depth Volume  Time Vol  Detention
(m) (cu.m/s) (cu.m/s) (cu. m) (m) (sg. m) Increment Accumulated (m) (cu.m) (sec) (cu.m) Time (hr)
0.000 0.0000 0.0000 0 0.000 0 0 0 0.000
0.025 0.0003 0.0019 0 0.025 33 0 0 0.025 0.0 0.0 0.0 0
0.050 0.0006 0.0038 2 0.050 132 2 2 0.050 1.9 506.8 1.9 0.14078
0.075 0.0008 0.0047 7 0.075 296 5 7 0.075 7.1 1100.5 5.2 0.44647
0.100 0.0009 0.0057 18 0.100 526 10 18 0.100 17.3 1785.9 10.1  0.94254
0.125 0.0011 0.0066 34 0.125 822 17 34 0.125 34.0 2523.7 16.7  1.64355
0.150 0.0013 0.0076 59 0.150 1184 25 59 0.150 58.9 3294.2 24.9 2.5586
Rooftop Storage Summary
From Watts Drain Catalogue
Total Building Area (sq.m) 1479.94 Head (m) L/s
Assume Available Roof Area (sq. 80% 1183.952 Open 0.75 0.5 0.25 Closed
Roof Imperviousness 0.99 0.025 0.3155 0.3155 0.3155 0.3155 0.3155
Roof Drain Requirement (sq.m/Notch) 232 0.05 0.6309 0.6309 0.6309 0.6309 0.6309
Number of Roof Notches* 6 0.075 0.9464 0.8675 0.7886 0.7098 0.6309
Max. Allowable Depth of Roof Ponding (m) 0.15 * As per Ontario Building Code section OBC 7.4.10.4.(2)(c). 0.1 1.2618 1.1041 0.9464 0.7886 0.6309
Max. Allowable Storage (cu.m) 59 0.125 1.5773 1.3407 1.1041 0.8675 0.6309
Estimated 100 Year Drawdown Time (h) 2.5 0.15 1.8927 1.5773 1.2618 0.9464 0.6309




Roof Drain Design Calculation Sheet

Project #160401686, STILLWATER STATION
Roof Drain Design Sheet, Area R101B, R103A
Standard Watts Model R1100 Accutrol Roof Drain

Drawdown Estimate
Rating Curve Volume Estimation Total Total
Elevation Discharge Rate |Outlet Discharge Storage Elevation Area Volume (cu. m) Water Depth Volume  Time Vol  Detention
(m) (cu.m/s) (cu.m/s) (cu. m) (m) (sg. m) Increment Accumulated (m) (cu.m) (sec) (cu.m) Time (hr)

0.000 0.0000 0.0000 0 0.000 0 0 0 0.000
0.025 0.0003 0.0035 1 0.025 69 1 1 0.025 0.0 0.0 0.0 0
0.050 0.0006 0.0069 5 0.050 274 4 5 0.050 4.0 576.1 4.0 0.16004
0.075 0.0008 0.0087 15 0.075 617 11 15 0.075 14.9 1251.0 10.9  0.50755
0.100 0.0009 0.0104 37 0.100 1097 21 37 0.100 36.0 2030.2 21.1 1.07149
0.125 0.0011 0.0121 71 0.125 1714 35 71 0.125 70.8 2868.9 34.8  1.86841
0.150 0.0013 0.0139 123 0.150 2468 52 123 0.150 122.8  3744.9 52.0 2.90865

Rooftop Storage Summary

From Watts Drain Catalogue

Total Building Area (sq.m) 3084.42 Head (m) L/s

Assume Available Roof Area (sq. 80% 2467.536 Open 0.75 0.5 0.25 Closed
Roof Imperviousness 0.99 0.025 0.3155 0.3155 0.3155 0.3155 0.3155
Roof Drain Requirement (sq.m/Notch) 232 0.05 0.6309 0.6309 0.6309 0.6309 0.6309
Number of Roof Notches* 11 0.075 0.9464 0.8675 0.7886 0.7098 0.6309
Max. Allowable Depth of Roof Ponding (m) 0.15 * As per Ontario Building Code section OBC 7.4.10.4.(2)(c). 0.1 1.2618 1.1041 0.9464 0.7886 0.6309
Max. Allowable Storage (cu.m) 123 0.125 1.5773 1.3407 1.1041 0.8675 0.6309
Estimated 100 Year Drawdown Time (h) 2.7 0.15 1.8927 15773 1.2618 0.9464 0.6309

* Note: Number of drains can be reduced if multiple-notch drain used.

Calculation Results 5yr 100yr Available
Qresult (cu.m/s) 0.011 0.014 -
Depth (m) 0.110 0.145 0.150
Volume (cu.m) 50.9 11<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>