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1 Introduction

1.1 Overview

EXP Services Inc. (EXP) was retained by 11654128 Canada Inc to prepare a Site Servicing and Stormwater Management Report
for the proposed redevelopment of 6171 Hazeldean Road in support of Zoning By-law Amendment and Plan of Subdivision
applications.

The 9.02-hectare site is situated along Hazeldean Road as illustrated in Figure 1-1 below. The site is within the City of Ottawa’s
urban boundary, outside the Greenbelt, and situated in Ward 6 (Stittsville-Kanata West). The description of the subject property
is noted below:

« Part of Lot 23, Concession 12, Geographic Township of Goulbourn, City of Ottawa.
« Parts 2, 4 and 6 of Plan 4R-23045, consisting of PIN 044871709

The proposed development will consist of twenty (20) single family detached homes, one hundred and fifty (148) townhomes,
two (2) semi-detach, two hundred and forty (240) condominium units consisting of five 4-storey buildings having 48 units each,
and one hundred and sixty (160) apartment units consisting of one 9-storey mixed-use rental building. The 9-storey apartment
building will also contain 1,800 square metres of ground floor commercial space. This report will discuss the adequacy of the
adjacent municipal watermain, sanitary sewers and storm sewers to provide the required water supply, convey the sewage and
stormwater flows that will result from the proposed development. This report provides a design brief for submission, along with
the engineering drawings, for City approval.

Figure 1-1: Site Location

1



EXP Services Inc.

Site Servicing and Stormwater Management Report
6171 Hazeldean Road

00258780-A0

2022-05-11

The existing property is surrounded by the Jackson Trails subdivision, which began development in 2006 and the more recent
Potter’s Key Development. The existing site is vacant, with most of the ground surface containing sparse vegetation, fill material
from adjacent construction, with a small area of trees in the north-western portion of the site.

The existing site topography slopes in a north easterly direction, ranging in elevation from +122m to +116m and having an
average slope of 1.8% from west to east, however only 0.5% average slope from south to north.

The following reports have been prepared describing the existing conditions:

Geotechnical Investigation, EXP Services Inc.

Phase 1 Environmental Site Assessment, Exp Services Inc.

Phase 2 Environmental Site Assessment, Exp Services Inc.

Environmental Impact Statement/Tree Conservation Report, Bowfin Environmental Consulting Inc.

Stage 1 and 2 Archaeological Assessment, Paterson Group

The property is vacant and there are no existing services within the site. Municipal services stubs are present along the north,
south and east sides of the property.

Along the north side of the property a 22.0 metre municipal right-of-way (Samantha Eastop Avenue) was constructed as part of
the Potter’s Key Subdivision and contains a 300mm watermain stub. Along the easterly property line, a 7.5m wide portion of a
wider 12m sewer/water/walkway block is present and contains both sanitary and the storm and sewer stubs for the property.
The entire southern property boundary of the site fronts onto Hazeldean Road, which contains both watermain and storm sewers.
An existing 200mm watermain stub is provided off the 750mm watermain on Hazeldean Road, near the entrance of the property.

From review of the sewer and watermain mapping, as-built drawings and Utility Central Registry (UCC) plans, the following
summarizes the infrastructure within the subject property and the infrastructure on the adjacent streets along the frontage of

the property and adjacent offsite infrastructure:

Samantha Eastop Avenue.

300mm PVC watermain.
300mm PVC storm sewer.

12m walkway block off Bandelier Way.

300mm PVC sanitary sewer.
1050mm concrete storm sewer.

Hazeldean Road.

2-200mm PVC watermains (stubbed) & 762mm watermain.
300mm, 375mm, 750mm and 825mm concrete storm sewers.

Gas /Bell / Streetlighting / Hydro.

As-built drawings for key areas in Potter’s Key Subdivision were obtained from the City of Ottawa and are included in
Appendix H for reference.
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A pre-consultation meeting was held with the City of Ottawa prior to design commencement. This meeting outlined the
submission requirements and provided information to assist with the development proposal. The proposed site is located within
the Mississippi Valley Conservation Authority (MVCA) jurisdiction, therefore signoff from the MVCA will be required prior to final
approval. The MVCA was contacted to confirm the stormwater management quality control requirements. A copy of the
correspondence with the MVCA is attached Appendix G. Specific design criteria noted in the Pre-Consultation meeting is
further described in the relevant sections of this report.

It is expected that an Environmental Compliance Approval (ECA) will be required from the Ministry of Environment, Conservation
and Parks (MECP), formerly the Ministry of the Environment and Climate Change (MOECC), for the municipal and private sewage
works. The onsite sewage works will include the onsite stormwater works for flow controls and associated stormwater detention.
From discussions with City of Ottawa staff it is expected that the submission will be permitted under the Transfer-of-Review
program.

Various background reports and desigh manuals were referred to in preparing the current report including:

. ATREL Engineering Ltd. 2017. "Stormwater Management, Watermain, Storm Sewer and Sanitary Sewer Design Brief
Potter's Key Subdivision." Ottawa.

. CHI Press. November 2010. "User's Guide To SWMM 5." Guelph.

. City of Ottawa. July 2010. "Ottawa Design Guidelines - Water Distribution (WDGO001)." Ottawa.

. City of Ottawa. October 2012. "Sewer Design Gudelines, SDG002." Ottawa.

. Fire Underwriter Survey. 1999. "Water Supply for Public Fire Protection (FUS)."

. IBI Group. June 2006. "Jackson Trails Stormwater Management Design Brief." Stittsville.

. J. F. Sabourin and Associates Inc. April 30 2018. "Feedmill Creek Stormwater Managemetn Criteria Study." Ottawa.
. Ontario Ministry of the Environment and Climate Change. March 2003. "Stormwater Management Planning and

Design Manual (SMPDM)."

. Ontario Ministry of the Environment. 2008. "Design Guidelines for Drinking-Water Systems (GSWS)."
. Ontario Ministry of the Environment. 2008. "Design Guidelines for Sewage Works."
. United States Environmental Portection Agency. January 2016. "Storm Water Management Model Reference Manual,

Volume 1 - Hydrology." Cincinnati.

. United States Environmental Protection Agency. May 2017. "Storm Water Management Model Reference Manual
Volume Il - Hydraulics." Cincinnati.

. United States Environmental Protection Agency. July 2016. "Storm Water Management Model Reference Manual
Volume Il - Water Quality." Cincinnati.
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In addition, For City of Ottawa Design Guidelines referred to above, additional Technical Bulletins were referenced including:

Ottawa Sewer Design Guidelines (SDG002) Bulletins:
Bulletin ISDTB-2012-4 (20 June 2012)
Technical Bulletin ISDTB-2014-01 (05 February 2014)
Technical Bulletin PIEDTB-2016-01 (September 6, 2016)
Technical Bulletin ISDTB-2018-01 (21 March 2018)
Technical Bulletin ISDTB-2018-04 (27 June 2018)

Ottawa Design Guidelines — Water Distribution (WDGO001) Bulletins:
Technical Bulletin ISDTB-2014-02 (May 27, 2014)
Technical Bulletin ISTB-2018-02 (21 March 2018)
Technical Bulletin ISTB-2021-03 (18th August 2021)

6.1  Existing Water Servicing Conditions

The site is within the City of Ottawa 3W pressure zone and supplied from the Stittsville elevated reservoir, which is adjacent to
the site along the western limit of the property. As previously noted, two 200 mm watermains have been stubbed off the
762mm watermain on Hazeldean Road, and a 300mm watermain is stubbed at the property line coming off Samantha Eastop
Avenue.

6.2  Water Servicing Proposal

The proposed water supply system will consist of 200mm diameter and 300mm diameter watermains and associated
appurtenances to provide water for consumption and fire protection. The site will be serviced by connection to the existing stubs
at Hazeldean Road and Samantha Eastop Avenue.

The 9-storey high-rise building will require independent and twin watermain feeds, which is the result of the average day water
demands exceeding 50 m3/day. This building will be protected by an automatic sprinkler system and will have a fire department
connection (or siamese) located within 45 metres of an adjacent municipally owned fire hydrant. Figure A4 in Appendix A

illustrates the proposed water distribution system. Water supply for each single family, townhome or condominium building will
be provided by individual water services connecting to the proposed municipal or onsite private watermain. |

6.3  Water Servicing Design Criteria
The design parameters that were used to establish water and fire flow demands are summarized Table 6-1 below.

Table 6-1 : Summary of Water Supply Design Criteria

Design Parameter Value Applies
Population Density — Single-family Home 3.4 persons/unit 4
Population Density — Semi-detached Home 2.7 persons/unit v
Population Density — Townhome or Terrace Flat 2.7 persons/unit v
Population Density — Bachelor Apartment 1.4 persons/unit
Population Density —Bachelor + Den Apartment 1.4 persons/unit
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Population Density — One Bedroom Apartment 1.4 persons/unit 4

Population Density — One Bedroom plus Den Apartment 1.4 persons/unit
Population Density — Two Bedroom Apartment 2.1 persons/unit 4

Population Density — Two Bedroom plus Den Apartment 2.1 persons/unit
Population Density — Three Bedroom Apartment 3.1 persons/unit 4
Average Day Demands — Residential 280 L/person/day 4

28,000 L/gross ha/da

Average Day Demands — Commercial / Institutional e /day 4

or 5.0 L/m2/day

Average Day Demands — Light Industrial / Heavy Industrial 35,000 or 55,000 L/gross ha/day

Maximum Day Peak Factor — Residential 2.5 x Average Day Demands 4
Maximum Day Demands Peak Factor — Commercial / Institutional 1.5 x Average Day Demands v
Peak Hour Factor — Residential 2.5x2.2 = 5.5 x Average Day Demands 4
Peak Hour Factor — Commercial / Institutional 2.7 x Average Day Demands 4
Fire Flow Requirements Calculation FUS 4
Depth of Cover Required 2.4m 4
Maximum Allowable Pressure 551.6 kPa (80 psi) v
Minimum Allowable Pressure 275.8 kPa (40 psi) v
Minimum Allowable Pressure during fire flow conditions 137.9 kPa (20 psi) 4

6.4  Fire Flow Requirements

Water for fire protection will be available utilizing the proposed fire hydrants located along the adjacent roadways. The required
fire flows for all proposed buildings were calculated based on typical values as established by the Fire Underwriters Survey 1999
(FUS). The following equation from the Fire Underwriters document “Water Supply for Public Fire Protection”, 1991, was used
for calculation of the on-site supply rates required to be supplied by the hydrants:

F=200*C*V(A)

where:
F = Required Fire flow in Litres per minute
C = Coefficient related to type of Construction
A = Total Floor Area in square metres

The proceeding Table 6-2 summarizes the parameters used for estimating the Required Fire Flows (RFF) based on the Fire
Underwriters Survey (FUS) and the latest City of Ottawa Technical Bulletins. The RFFs were estimated in accordance with ISTB-
2018-02 and based on floor areas provided by the architect. The following summarizes the parameters used for the proposed
types of residential buildings.
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Table 6-2 :Summary of FUS Method Parameters Used for Proposed Building Types
. . . 4-Storey 9-Storey
Design Parameter Single Family Townhome Condominium Mixed-Use
Type of Construction (Coeff, C)
Wood-Framed (C=1.5), Ordinary (C=1.0) Wood Framed Wood Ordinar Non-
) T y T Framed y Combustible
Non-Combustible (C=0.8), Fire-Resistive (C=0.6)
Occupancy Type Limited Limited Limited Limited
) . ooy (i . 1o imite imite imite imite
Non Fombustlble( 256)'. Limited Combu.stlble (. 15%), Combustible Combustible Combustible Combustible
Combustible (0%), Free Burning (+15%), Rapid Burning (+25%)
Sprinkler Protection Fully Fully
Sprinkler Conforming to NFPA 13 (-30%), Standard Water Supply None None Supervised Supervised
(-10%), Fully Supervised Sprinkler (-10%) Sprinkler Sprinkler

The following Table 6-3 below summaries the individual parameters used and the resultant Required Fire Flows (RFFs) for each
building type. The maximum allowable footprints based on zoning setbacks were used to determine the RFFs for the single family
and townhome units. A combined fire area of 14 single family homes and one block of townhomes was used to calculate the
largest anticipated required fire flow, due to the spatial separation between adjacent units being less than 3.0m. As per the City
of Ottawa’s Technical Bulletin ISTB-2018-02, the required fire flows for single and townhomes can be capped at 167 L/sec since
there is more then 10m of spatial separation between the backs of adjacent units, and all townhomes are proposed to include a
fire wall with a minimum two-hour fire-resistance rating that complies with the OBC where required. Detailed calculations of the

RFFs necessary for each building is provided in Appendix B.

Table 6-3 : Summary of Parameters Used and Estimation of Required Fire Flows (RFF) — Singles and Townhomes

. . ) Townhomes
Single | Combined Fire Area
Family | (14 Singles + Block 22) Block | Block | Block | Block | Block | Block | Block
26 23 28 29 31 42 36
Construction Coefficient, C 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Total Floor Area (m2) 122 2088 969 807.8 | 1037.8 | 1034.4 784 776.1 795
Fire Flow F(’['/On:itr:’) reduction 5,000 14,000 10,000 | 9,000 | 11,000 | 11,000 | 9,000 | 9,000 | 9,000
Reduction Due to Occupancy -15% -15% -15% -15% -15% -15% -15% -15% -15%
Reduction due to Sprinkler 0% 0% 0% 0% 0% 0% 0% 0% 0%
Increase due to Exposures 58% 45% 42% 44% 46% 36% 54% 53% 49%
Total RFF 117 283 200 183 183 167 183 183 183
Capped at 10,000 L/min (167
L/sec) based on ISTB-2018-02" No Yes Yes Yes Yes No Yes Yes Yes
(yes/no)
Actual Total RFF 117 167 167 167 167 167 167 167 167
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Table 6-4 : Summary of Parameters Used and Estimation of Required Fire Flows (RFF) — Condos and Mixed-Use
Buildings

Condominium Units 9-storey
Bldg A Bldg B Bldg C Bldg D Bldg E RS
Construction Coefficient, C 1 1 1 1 1 0.8
Total Floor Area (m2) 4,140 4,140 4,140 4,140 4,140 9,940
Fire Flow prior to reduction (L/min) 14,000 14,000 14,000 14,000 14,000 18,000
Reduction Due to Occupancy -15% -15% -15% -15% -15% -15%
Reduction due to Sprinkler -50% -50% -50% -50% -50% -50%
Increase due to Exposures 28% 32% 34% 50% 31% 29%
e e | o | e | e [ e [ e [
Total RFF 150 167 167 200 167 200

The estimated required fire flows (RFFs) based on the FUS Method ranges from 117 L/sec for single family homes, 167 L/sec —
200 L/sec for townhomes blocks, 200 L/sec for the 9-storey mixed use building and 167 L/sec — 200 L/sec for the 4-storey condo
units. It should be noted that for the 7 and 8-unit townhomes, a fire wall (2-hour fire-resistance rating) was be used to split the
building into two separate areas. In addition, for the singles and townhomes the building areas were expanded to account for
the maximum building areas based on minimum setback of 7.5m (rear), 5.2m (front), and 1.2m or 3.0m (side). The RFF for single
family and townhomes were capped at 167 L/sec as per Technical Bulletin ISTB-2018-02, as they meet the requirements for rear
spatial separation and include fire walls where required.

6.5 Boundary Conditions

Hydraulic Grade Line (HGL) boundary conditions were obtained from the City for design purposes. A copy of the correspondence
received from the City of Ottawa is provided in Appendix G.

The following hydraulic grade line (HGL) boundary conditions are summarized in Table 6-5 below.

Table 6-5 : Boundary Conditions and Pressures Summary

Connection #1 — Hazeldean Rd Connection #2 — Samantha Eastop Ave
Demand Scenario
HGL or Head (m) Pressure (psi) HGL or Head (m) Pressure (psi)
Maximum HGL 160.7 57.0 160.7 59.6
Peak Hour 156.7 51.3 156.6 53.6
Max Day + Fire Flow 152.8 45.8 147.8 41.1

The above noted HGL’s are based on a ground elevation of approximately 120.6 m and 118.9 m at Connection #1 and Connection
#2 respectively. This results in a system water pressure of 36.1 m (or 51.3 psi) and 37.5 m (or 53.4 psi) at each connection points
during peak hour conditions.

6.6  Water Servicing Design

The water servicing requirements for the proposed development is designed in accordance with the City Design Guidelines (July
2010). The following steps indicate the basic methodology that was used in our analysis:

7
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Estimated water demands under average day, maximum day and peak hour conditions. As the total population estimate
was greater than 500, standard residential peaking factors were used, rather than based on MECP Table 3-3 which would
be necessary when the design population is than 500 persons.

Estimated the required fire flow (RFF) based on the Fire Underwriters Survey (FUS).
Obtained hydraulic boundary conditions (HGL) from the City, based on the above water demands and required fire flows.

Boundary condition data and water demands were used to estimate the pressure at the proposed junctions, and this was
compared to the City’s design criteria.

Please refer to Appendix B for detailed calculations of the total water demands.
6.7  Estimated Water Demands

Table 6-6 below summarizes the anticipated domestic water demands for all units under average day, maximum day and peak
hour conditions.

Table 6-6 : Total Water Demand Summary

Water Demand Conditions Water Demands (L/sec)
Average Day 3.93
Max Day 9.72
Peak Hour 21.32

6.8 Modelling Scenarios

A total of five (6) scenarios were analyzed. The performance of the proposed water distribution system within the development
was analyzed under each scenario. The following summarizes the modelling scenarios that were analyzed. Please refer to Figure
A4 in Appendix A which illustrates the water distribution layout.

Scenario 1A: Average Day (using connection #1)

Scenario 1B: Max Day Plus Fire Flow (using connection #1)
Scenario 1C: Peak Hour (using connection #1)

Scenario 2A: Average Day (using connection #2)

Scenario 2B: Max Day Plus Fire Flow (using connection #2)
Scenario 2C: Peak Hour (using connection #2)

6.9 Water Modeling Results

The results of the WaterGEMS modelling under peak hourly conditions are summarized in Table 6-7 and Table 6-8 below for
Scenarios 1C and 2C. These results represent anticipated pressures that would be available assuming a single connection from
ether Connection #1 (Hazeldean Rd) or Connection #2 (Samantha Eastop). The complete results for all scenarios are provided in
Appendix C.
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Table 6-7 : Summary of Peak Hour Results of (Scenario 1C)

Junction Elevation (m) Demand (L/s) Hydraulic Grade (m) Pressure (psi)
J-01 122.19 6.29 156.76 49.1
J-02 119.69 1.27 156.76 52.6
J-03 118.67 0.65 156.76 54.1
J-04 118.45 1.01 156.76 54.4
J-05 117.43 1.25 156.76 55.8
J-06 117.02 1.35 156.76 56.4
J-07 118.88 0.77 156.76 53.8
J-08 119.76 0.39 156.77 52.5
J-09 117.12 0.67 156.76 56.3
J-10 120.76 0.00 156.77 51.1
J-13 117.92 3.07 156.76 55.1
J-16 119.76 0.00 156.77 52.5
J-17 118.80 0.00 156.76 53.9
J-18 120.40 0.00 156.80 51.7
J-22 118.21 0.00 156.76 54.7
J-23 120.51 0.00 156.79 51.5
J-24 119.50 1.53 156.79 52.9
J-25 118.80 1.53 156.79 53.9
J-28 118.00 1.53 156.80 55.1
J-29 120.44 0.00 156.80 51.6

Table 6-8 : Summary of Peak Hour Results of (Scenario 2C)

Junction Elevation (m) Demand (L/s) Hydraulic Grade (m) Pressure (psi)
J-01 122.19 6.29 156.63 48.9
J-02 119.69 1.27 156.65 52.5
J-03 118.67 0.65 156.67 53.9
J-04 118.45 1.01 156.66 54.2
J-05 117.43 1.25 156.64 55.7
J-06 117.02 1.35 156.64 56.2
J-07 118.88 0.77 156.64 53.6
J-08 119.76 0.39 156.64 52.3
J-09 117.12 0.67 156.64 56.1
J-10 120.76 0.00 156.63 50.9
J-13 117.92 3.07 156.63 55.0
J-16 119.76 0.00 156.64 52.3
J-17 118.80 0.00 156.70 53.8
J-18 120.40 0.00 156.63 51.4
J-22 118.21 0.00 156.64 54.5
J-23 120.51 0.00 156.63 51.3
J-24 119.50 1.53 156.63 52.7
J-25 118.80 1.53 156.63 53.7
J-28 118.00 1.53 156.63 54.8
J-29 120.44 0.00 156.63 51.4

The calculated range of working pressures anticipated within the development under peak hour conditions was estimated at
between 49.0 psi and 56.4 psi under Scenario 1C, and between 48.9 psi and 56.2 psi under Scenario 2C. This meets the minimum
40 psi as per City of Ottawa Guidelines.



EXP Services Inc.

Site Servicing and Stormwater Management Report
6171 Hazeldean Road

00258780-A0

2022-05-11

Similarly, below provides the Maximum Day Plus Fire Flow results under Scenarios 1B and 2B. It should be noted that the fire
flows required at various junctions were determined based on FUS calculations. Complete modelling results are provided in
Appendix C.

Table 6-9 : Summary of Maximum Day Plus Fire Flow Conditions

Junction Node FUS Required Fire Total Flow Available (L/sec) Satisfies. Fire Flow Constraints for
Flows, RFF (L/sec) For Scenario 18 For Scenario 28 Scenario 1B / 2B (True or False)
J-01 200 >200 >200 True / True
J-02 167 >167 >167 True / True
J-03 167 >167 >167 True / True
J-04 167 >167 >167 True / True
J-05 167 >167 >167 True / True
J-06 167 >167 >167 True / True
J-07 167 >167 >167 True / True
J-08 167 >167 >167 True / True
J-09 167 >167 >167 True / True
J-10 167 >167 >167 True / True
J-13 167 >167 >167 True / True
J-16 167 >167 >167 True / True
J-17 167 >167 >167 True / True
J-18 167 >167 >167 True / True
J-22 167 >167 >167 True / True
J-23 167 >167 >167 True / True
J-24 200 >200 >200 True / True
J-25 200 >200 >200 True / True
J-28 167 >167 >167 True / True
J-29 167 >167 >167 True / True

In summary, under Maximum Day + Fire Flow conditions the available fire flows are in excess of the required fire flows (RFF)
based on a water distribution system with a connection to both Hazeldean Road and Samantha Eastop Avenue.

The difference in the available fire flows, is at most 20% lower based on a single connection to Samantha Eastop Ave. This does
not imply that the appropriate fire flows are not available at all buildings, as the total contribution of available fire flows are
based on hydrant spacing. Further analysis was completed to review the contributions of the proposed fire hydrants to meet the
required fire flows based on their proximity to each of the 4-storey condominium buildings and the mixed use 9-storey building,
as per the City of Ottawa’s Technical Bulletin ISTB-2018-02. Hydrants within 75m of a building face were estimated to contribute
up to 5,000 L/min, and hydrants between 75m and 150m from a building face contribute 3,800 L/min. A summary of the number
of contributing hydrants for each building is shown below in Table 6-10.

Table 6-10 :Fire Flow Based on Hydrant Spacing

No. of Available No. of Available Fire Flow Contribution Required Fire Flow .
_— s e Meets Fire Flow
Building No. Hydrants within Hydrants within ; ; R
Om to 75m >75m to 150m L/min L/sec L/min L/sec
Building A 6 3 45,600 760 9,000 150 Yes
Building B 5 4 43,700 728 10,020 167 Yes
Building C 5 4 43,700 728 10,020 167 Yes
Building D 5 3 39,900 665 12,000 200 Yes
Building E 3 4 32,300 538 10,020 167 Yes
Mixed Used 4 3 34,200 570 12,000 200 Yes

10
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A review of the available fire flow contributions from adjacent hydrants to each of the residential and mixed-use buildings shows
that there is adequate fire flow protection throughout the site.

No pressure reducing measures are required as operating pressures are within 50 psi and 80 psi. It was estimated that the
anticipated pressures under average day demands will range between 54.7 psi and 62 psi.

7 Sewage Servicing

7.1  Existing Sewage Conditions

The site is an open field with no services within the site. There is a stub that comes off the existing sanitary sewer from Bandelier
Way that goes up to the property line at was placed for the future development of 6171 Hazeldean Road.

7.2  Proposed Sewage Conditions
The sanitary sewers were sized based on a population flow with an area-based infiltration allowance. Both 200mm and 250mm
diameter sanitary sewer are proposed with a minimum of 0.34% and 0.30% slope, having a capacity of 19.8 L/sec and 35.9 L/sec

based on Manning’s Equation under full flow conditions. Table 7-1 below summarizes the design parameters used.

Table 7-1 : Summary of Wastewater Design Criteria / Parameters

Design Parameter Value Applies
Population Density — Single-family Home 3.4 persons/unit 4
Population Density — Semi-detached Home 2.7 persons/unit 4
Population Density — Duplex 2.3 persons/unit
Population Density — Townhome (row) 2.7 persons/unit 4
Population Density — Bachelor Apartment 1.4 persons/unit
Population Density —Bachelor + Den Apartment 1.4 persons/unit
Population Density — One Bedroom Apartment 1.4 persons/unit 4
Population Density — One Bedroom plus Den Apartment 1.4 persons/unit
Population Density — Two Bedroom Apartment 2.1 persons/unit 4
Population Density — Two Bedroom plus Den Apartment 2.1 persons/unit
Population Density — Three Bedroom Apartment 3.1 persons/unit 4
Average Daily Residential Sewage Flow 280 L/person/day 4
Average Daily Commercial / Intuitional Flow 28,000 L/gross ha/day v
Average Light / Heavy Industrial Daily Flow 35,000/ 55,000 L/gross ha/day
Residential Peaking Factor —Harmon Formula (Min = 2.0, Max =4.0, with K=0.8) M=1+ % xk v
Commercial Peaking Factor 1.5 (when area >20%) 4
1.0 (when area <20%
Institutional Peaking Factor 1.5 (when area >20%)
1.0 (when area <20%
Industrial Peaking Factor As per Table 4-B (SDG002)
Unit of Peak Extraneous Flow (Dry Weather / Wet Weather) 0.05 or 0.28 L/s/gross ha
Unit of Peak Extraneous Flow (Total I/1) 0.33 L/s/gross ha v

11
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The total estimated peak sanitary flow rate from the proposed property is 15.29 L/sec based on City Design Guidelines. Sewage
rates below include a total infiltration allowance of 0.33 L/ha/sec based on the total gross site area.

Table 7-2 : Summary of Anticipated Sewage Rates

Sewage Condition Sanitary Sewage Flow (L/sec)
Peak Residential Flow 12.25
Peak Commercial Flow 0.06
Infiltration Flow (at 0.33 L/ha/sec) 2.98
Peak Wet Weather Sewage Flow 15.29

The proposed 250mm diameter sanitary sewer from the site will connect into an existing 300mm sanitary sewer stub at the east
limits of the property (within easement). This then connects to the local sanitary sewer on Bandelier Way. The sanitary sewer
design sheet is in Appendix H.

Based on the Potter’s Key Design Brief, the allocated sewage flow from the 6171 Hazeldean site to the sanitary sewer on
Bandelier Way was 11.84 L/sec. Therefore, the proposed site is expected to release an additional 3.45 L/sec, however the existing
sanitary stub has a capacity of 46.05 L/sec and will be able to handle to revised peak sewage flows.

A review of the next four (4) downstream sanitary sewers on Bandelier Way in Potter’s Key Subdivision was completed to ensure
adequate capacity is available. The peak flows noted in the original sanitary sewer design sheet, as noted in Appendix H, ranges
from 11.8 L/sec to 18.9 L/sec within these four (4) sewer runs. Available capacities within these sanitary sewers range between
45.1 L/sec and 46.1 L/sec based on 300mm diameter at 0.20% and 0.23%. The additional increase of 3.73 L/sec has minimal
impact to the reserve capacity available in the downstream system. See Appendix H for the Potter’s Key sanitary design sheet
for reference.

12
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8.1  Background

As the proposed site is located within the Mississippi Valley Conservation Authority (MVCA) jurisdiction, the stormwater works
are therefore subject to both MVCA and City of Ottawa (COO) approval.

The site is located within the Carp River Subwatershed and stormwater runoff discharges to Feedmill Creek. A 1050mm storm
sewer outlet was provided for the site near the south-eastern corner of the site within a 12-metre sewer and drainage easement.
This easement connects the site to the municipal right-of-way (Bandelier Way). Downstream of the site the storm sewer flows
easterly and then northerly approximately 1.1 kilometres where it enters the Jackson Trails Stormwater Management Facility
(JTSWMF). This pond was constructed around 2007/2008 to service lands north of Hazeldean Road between Carp Road and Alon
Street. The “Jackson Trails Stormwater Management Design Brief” (JTSMDB) was prepared in June 2006 by 1Bl Group for the
design of this SWM facility.

In addition, the City of Ottawa commissioned J.F. Sabourin and Associates (JFSA) to prepare the Feedmill Creek Storm
Management Criteria Study (FCSWMCS) which was finalized in April 2018. It is this document that identifies the stormwater
criteria necessary for development of the site. Just prior to this, Minto Communities Inc (Minto), constructed Potter’s Key
Subdivision in 2017/2018, which surrounds the site on the north and east sides. Sewer and water infrastructure were installed
as part of the surrounding subdivision.

8.2  Proposed Storm Servicing

The proposed subject property will be serviced with a conventional stormwater collection system. The storm sewer system will
consist of a typical storm system including manholes and catchbasins in the roadway and catchbasins and landscape inlets in the
rear yards. For the rear-yards, perforated storm sewers, as per City landscaping standards, will be used. Due to the stormwater
criteria requirements, a stormwater facility (dry pond) is necessary.

The proposed stormwater system is designed in conformance with the latest version of the City of Ottawa Design Guidelines
(October 2012). Section 5 “Storm and Combined Sewer Design” and Section 8 “Stormwater Management”. A summary of the
design criteria that relates to this design report is the proceeding sections below.

8.2.1 Design Criteria & Constraints

From the Feedmill Creek report the following summarizes the design criteria and constraints that will be followed:

Criteria #1: Extended Detention Control: Onsite storage to control peak flows 0.51 L/ha/sec in the 3hr 15mm 3-hr Chicago
storm (Erosion Control).

Criteria #2: Retention Control: Provide Low-Impact Development Methods (LID) to retain the 5mm 3-hr Storm event
(infiltration).

Criteria #3: Flood Control: Onsite storage to control peak storm flows to 70 L/ha/sec for the 12hr SCS Type Il storm or the
3hr Chicago Storm. Although the Feedmill Creek Report also notes a requirement for the control peak storm flows to 8.0
L/ha/sec for the 12-hour 100-yr SCS Type Il storm, this only applies to any new development within the Feedmill Creek
Subwatershed that outlets directly to this creek. As the proposed 9.0-hectare site at 6171 Hazeldean Road discharges to an
already constructed pond, specifically the Jackson Trails SWM pond, then the previously noted 70 L/ha/sec criteria governs
the flood control criteria.

Other design criteria were taken from the JTSMDB and City of Ottawa SDG002 which apply to the stormwater design are included.
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The storm sewer was sized based on the Rational Method and Manning’s Equation under free flow conditions for the 2-
year storm using a 10-minute inlet time.

Minor system capture from this development will be directed to the Jackson Trails SWM Pond and limited to 70 L/s/ha as
per the design of the facility. This refers to the overall discharge rate from the site, rather than the capture rate at surface
inlets.

Rear yard ponding is permitted as per City of Ottawa Guidelines, up to a maximum of 300mm in depth, however the volume
cannot be accounted for.

The maximum permitted 100-year ponding depth on the private streets is 350mm.
Overland flow routes are provided to major system outlets.

The major system has been designed to accommodate on-site detention with sufficient capacity to attenuate the 100-year
design storm.

The vertical distance from the spill elevation and the ground elevation at the building is at least 150mm.
The emergency overflow spill elevation is at least 30 cm below the lowest building opening.

Minimum sewer slopes to be based on minimum velocities for storm sewers of 0.80 m/sec.

Additional comments provided during the pre-consultation meeting, that are also relevant include:

8.3

By modelling, demonstrate that there are no adverse impact to the existing downstream developments (Potter’s Key and
Jackson Trails).

Pond may be required for attenuation as per the attached report.

Stormwater Design Methodology

The methodology used for the design of the stormwater system is as follows:

14

Established storm drainage area (or subcatchments) based on grading plans and roadway profiles.

Design storm sewer system based on 2-year storm using the Rational Method. Pipes were sized based on the 2-year return
period under free-flow conditions.

Estimate the appropriate number and the location of inlets based on the developed grading plans and plan and profiles
and ensure maximum permitted depth of static ponding meets City guidelines of 35 cm at the edge of pavement.

For each subcatchment restricted inflow rates to the minor system to approximately the 2-year return period storm. This
is completed using standard ICD types, with an attempt to meet the 2-year rate as close as possible. All catchbasins have
independent leads complete with separate ICDs, as the City of Ottawa confirmed that no interconnected catchbasins are
permitted.

Developed a PCSWMM model of the storm sewer system, to calculate peak flows and runoff volumes.

At this detailed design stage, the PCSWMM model was expanded to include the major system components (dual drainage).
The model includes all subcatchments, all roadway ponding areas. Storage nodes and orifices and weirs were added to
represent the proposed dry pond. Additional information on dual drainage modelling in provided later in this report.

Ensure allowable discharge rate for the entire site does not exceed 631.6 L/sec (70 L/ha/sec X 9.02-hectare) for the 3hr
Chicago storm or for the 12hr SCS storm. This required multiple models runs and modifications to the pond flow controls
(orifices) to ensure all criteria was met.
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8.4  Pre-Development Conditions

Although Stormwater drainage for the site has already been accounted for as it’s tributary to the Jackson Trails Stormwater
Management Facility (IBI Group, 2006), it was necessary to review and determine existing runoff conditions, specifically
upstream of the proposed site. The rear yard drainage from some of the residential lots along Lloydalex Crescent flows directly
to the proposed site as overland flow. Areview of the original pre-development and post-development drainage area plan from
the Jackson Trails Stormwater Management Design Brief was completed to confirm that external stormwater runoff enters the
site from the west. Excerpt pages from the Design Brief is provided in Appendix H.

To confirm this external runoff pattern still exists, PCSWMM was used to establish determine the upstream drainage areas to
the 9.0-hectare site. For this, a Digital Terrain Model (DTM) ground surface model was prepared based on Land Inventory Ontario
(LIO) Digital Raster Acquisition Project of Eastern Ontario (DRAPE) Digital Terrain Model images. The DRAPE image is based on
LIDAR data flown in the spring of 2014. LIDAR (Light Detection and Ranging) is a remote sensing method of measuring distances
(or ground surface elevation in this case) using lasers which provides an accurate surface model. The DTM image was loaded into
PCSWMM, and the watershed delineation tool was used to establish the watershed subcatchments for sheet
1km184260501302014DRAPE.

Figure A3 in Appendix A illustrates the results of the Watershed delineation. Along with loading the DTM sheet 50cm contours
were generated and flow paths were derived for subcatchments. From this analysis subcatchments S49 and S51 are shown to
discharge directly towards the subject property as overland flow. These two subcatchments were trimmed at the site boundary
and were included in the post-development stormwater model. The upstream area that discharges to the subject site is
approximately 1.48 hectares. The residential lots along Lloydalex Crescent that back unto the subject site boundary have walk-
out basement with backyards that discharge directly to the adjacent site, with no rear yard storm sewers or catchbasins.

Additional information on this external drainage area is provided in proceeding sections of this report and on the storm drainage
area plans and within the PCSWMM model.

8.5 Runoff Coefficients

Average runoff coefficients for all subcatchments were calculated using PCSWMM'’s area weighting routine. This modelling
software has a GIS engine which allows for catchment (or polygon) definition including attributes. The runoff coefficients for all
catchments were area weighted to derive at average runoff coefficients based on hard surfaces (concrete or asphalt) having an
imperviousness of 100%, soft surfaces (landscaping surfaces) having a percent imperviousness of 5%. The conversion from an
imperviousness percent to a runoff coefficient was taken as C = (IMP*0.70) / 100 + 0.20, with the imperviousness (IMP) as a
percentage. Generally, pervious surfaces would have a level of imperviousness of 0% (C=0.20), however the City of Ottawa staff
required the increase in the level of imperviousness for landscaping and grassed areas to 5% (C=0.24). This was completed for
all residential soft landscaping areas, except for the park, which was calculated separately as 21.3% imperviousness (or C=0.35).

Since the site plan included building footprints, driveways, roads, and sidewalks, etc., the estimation of the actual level of
imperviousness and runoff coefficients was completed. For this detailed design stage imperviousness levels and corresponding
runoff coefficients were based on the actual building footprints. This applies to the site plan areas and townhomes as the
building layouts are finalized with the developer. For the twenty (20) single family homes there are four (4) different styles
proposed by the architect / developer, and therefore the one with the largest footprint was used. This way when area weighting
was applied the more conservative percentage was used.

Area weighting was again used to apply imperviousness and average runoff coefficients for all lot types (singles, townhomes,
18m rights-of-way, 22m right of ways, park, walkway blocks, and site plans, etc.).

Table 8-1 below summarizes the average runoff coefficients that were calculated by area weighting.
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Table 8-1 : Summary of Runoff Coefficients (Breakdown by Area Type)

Total Area Average Runoff Coefficients Based on
Lot Type Number (m?) Area-Weighting and Site Plan
Min - Max, (Average).
PARK 1 8,210 0.35 - 0.35(0.35)
ROW_18m 3 19,061 0.69 - 0.73 (0.71)
ROW_20m 1 589 0.63 - 0.63 (0.63)
ROW_22m 1 1,192 0.63 - 0.63 (0.63)
SEMI 2 982 0.38 - 0.38(0.38)
SINGLE 20 7,131 0.38 - 0.58 (0.55)
SITEPLAN 1 1 5,049 0.73 - 0.73 (0.73)
SITEPLAN 2 1 13,918 0.56 - 0.56 (0.56)
SWM 1 3,597 0.24 - 0.24 (0.24)
TOWNHOME 148 29,703 0.41 - 0.65 (0.60)
WALKWAY 3 795 0.44 - 0.57 (0.53)
Totals 90,227

The average runoff coefficient for the overall site area under post-development conditions was calculated as 0.58. Runoff
coefficients for individual subcatchments ranged from 0.24 to 0.73. The runoff coefficients for pre-development and post-
development catchments are provided summarized in Table 8-2 below. The runoff coefficients for each subcatchment were
used in the storm sewer design sheet for sizing of the sewers.

Table 8-2 : Summary of Runoff Coefficients (Entire Site)

Post-Development Runoff
. Pre-Development Runoff ..
Location Area (hectares) L Coefficient, Cave
Coefficient, CAVG X
Based on Site Plan
Entire Site 9.0227 0.20 0.58

8.6 Allowable Release Rate

Minor system capture rate from this development will be directed to the Jackson Trails SWM Pond and limited to the minimum
of 70 L/s/ha for the 3hr Chicago Storm (as per the design of the downstream SWM facility) or the 12hr SCS Type Il storm as per
Feedmill Creek SMM Criteria Study. The allowable minor system discharge rate for the site is therefore 631.6 L/sec. As the City
of Ottawa requires no surface ponding with the storm sewers sized to convey the 2-yr storm event without surcharging, an end
of pipe stormwater pond is necessary for runoff retention.

The 2-year peak flow as noted in the storm design sheet is £880 L/sec, based on default time of concentration times of 10 minutes
for the front yards and 15 minutes for the backyards. The 2-year peak flow of 880 L/sec represents the peak flow accumulated
at the stormwater pond, and results in an overall capture rate of + 85 L/sec (10.4 ha + 880 L/sec). The required capture rate for
the 2-year storm event at the individual subcatchment level would be * 1,153 L/sec or 118 L/ha/sec. This confirms the
requirement for an end of pipe stormwater facility for the control of runoff to the lower rate of 70 L/ha/sec.

The volume required to detain peak volumes will necessitate the review of each of the noted storms on a peak flow and
volumetric basis.
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8.7  Storm Sewers Design

Since an end-of-pipe SWM dry pond is proposed the overall target capture rate is 70 L/ha/sec, however for sizing of the storm
sewer the 2-year capture rate was targeted to ensure no surface ponding. Target capture rates for most areas were increased
to near the 2-year to account for the City of Ottawa’s no ponding in the 2-year event on public and private streets. The higher
rate represents the approximate 2-year level of service and used to avoid surface ponding.

The following Table 8-3 summarizes the individual stormwater target rates that are necessary to meet the onsite SWM
requirements. The table is based on the previously noted average runoff coefficients for each area type with a standard time of
concentration of 10 minutes and 2-year storm intensity of 76.8 mm/hr. This represents a target rate (in L/ha/sec) of 213.6 x C,
based on Q=2.78 x C x 78.6mm x 1.0 ha.

Table 8-3 : Target Capture Rates for Various Areas

. Average Target Minor Target Minor System
Location Sul;g:':cbher:\::ns hAercetaarlzs Runoff System Capture Capture Rate USED
Coeff (Calc) Rate (L/ha/sec) (L/ha/sec)
Site plan #1 6 0.5069 0.68 145 150
Site plan #2 8 1.3922 0.54 116 150
Backyards 15 1.9712 0.48 102 105
Front yards / right-of-way 37 3.9166 0.69 147 150
Park 1 0.821 0.35 75 75
SWM 1 0.3962 0.25 53 n/a
Subtotal (9.0-ha site) 67 9.0041
External 3 1.4752 0.43 91.8 95
Total (Site + External area) 70 10.4793

The target minor system rates calculated based on the average runoff coefficients were adjusted slightly, specifically for site
plans, to account for anticipated future updates to these site plans as these areas are developed. It is considered appropriate
as the capture rates were only used to size the required storm sewers, and to assist in the selection of the inlet control devices.

A storm drainage plan is provided in Appendix K. A total sixty-seven (67) subcatchments (or drainage areas) within the
development site, and 3 external areas are shown on this drawing with average runoff coefficients calculated for each drainage
area. As noted, average runoff coefficients were calculated for all drainage areas for sizing of the storm sewers.

Design sheets for the 2-year sizing of the storm sewer system is included for reference in Appendix E. Under the 2-year storm
event adequate capacity is provided within the storm sewer system. This subcatchment data was also used in PCSWMM for dual-

drainage modelling, and for storm sewer sizing based on the Rational Method, typical with City of Ottawa guidelines.

To meet Criteria # 4 and have no surface ponding is pubic or private roadways during the 2-yr event, the above noted capture
rates were used in conjunction with standard inlet control devices (ICDs).
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8.8  Stormwater Model Development

PCSWMM was used to create a hydrologic/hydraulic model of the stormwater system. The model includes both the minor
system (storm sewer), for estimating peak flows and runoff volumes and the major system (roads and swales, etc.). Calculations
of runoff was completed based on the PCSWMM'’s EPA SWM 5 engine.

PCSWMM is an advanced software application for stormwater, wastewater, watershed, and water distribution system modelling.
PCSWMM was developed by Computational Hydraulics International (CHI) https://www.chiwater.com/Home and is based on
the EPA storm water management model (SWMM), which is a dynamic rainfall-runoff-routing simulation model used for single
event or long-term (continuous) simulation of runoff. PCSWMM was used to determine peak runoff rates and provide hydraulic
profiles of the depth of runoff during various storm events. PCSWMM calculates runoff based on the non-linear reservoir model
for subcatchments. The model conceptualizes a subcatchment as a rectangular surface that has a uniform slope and a width
that drains to a single outlet. The subcatchments receive inflow from precipitation and losses from evaporation and infiltration.
The net excess volume ponds atop the subcatchment surface. Ponded water above the depression storage depth, can become
runoff outflow. Depression storage accounts for initial rainfall abstractions such as surface ponding, interception by flat roofs
and vegetation and surface wetting.

Subcatchment parameters were taken from City of Ottawa’s SDG002 Design parameters. The following design parameters and
assumptions are noted in Table 8-4 below:

Table 8-4 : Subcatchment Parameters

Parameter PCSWMM Parameter Value
Infiltration Loss Method Horton
Maximum Infiltration Rate Max. Infil. Rate 76 mm/hr
Minimum Infiltration Rate Min. Infil. Rate 13.2 mm/hr
Decay Constant (1/hr) Decay Constant 4.14
Manning N (Impervious) N Impev 0.013
Manning N (Pervious) N Perv 0.25
Depression Storage — Pervious Surfaces Dstore Imperv 1.57 mm
Depression Storage — Impervious Surfaces Dstore Perv 4.67 mm
Zero Percent Impervious Zero Imper varies
Subcatchment Slopes Slope varies

Catchbasins were modelled in either a flow-by condition or in a ponding condition. For catchbasins in flow-by conditions inlet
capture curves were developed based on the type of curbs used (mountable curbs or barrier curbs), and the inlet type (surface
inlet catchbasins). Ponding areas were modelled as storage nodes with surface ponding represented by area-depth curves above
the inlet control devices (ICDs) located at the outlet pipe invert.

The following design parameters and assumptions are noted as follows:

Subcatchment areas were derived tributary to each surface inlet (catchbasin).

Runoff coefficient for all subcatchments were determined using area weighting routine and based on actual hard and soft
surface areas. Runoff coefficients were calculated from the impervious levels using the relationship C = (IMP x 0.7) + 0.20.

Subcatchment widths are determined using PCSWMM’s SET FLOW LENGTH / WIDTH routine. A Flow-Path layer was created
in PCSWMW, and flow paths were created for each subcatchment. The software averages the flow path lengths to calculate
the subcatchment widths. The width is equal to the subcatchment area divided by the overland flow path length.

2-year, 3-hour Chicago storm used to review minor system design based on Rational Method.
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3-hr and 12-hr 100-year and 100-year +20% storms, along with Historic storms were used to assess the impact of major
event and determine peak flows and depth of runoff.

8.9 Rainfall Data

Rainfall used for stormwater modelling and calculations were based on data provided in the City of Ottawa’s Sewer Design
Guidelines (SDG002). Generation of storm hyetographs for use in hydraulic/hydraulic modelling were derived from the total
rainfall depths for various storm durations noted in the Table 8-5 below. The derivation of the SCS Type Il storms were based
on the American Soil Conservation Services (ASCS) cumulative distribution. The SCS Type Il distribution is based on the storm
duration and the rainfall interval. Chicago storm distributions were established using PCSWMM'’s Design Strom Creator using
a,b,c IDF parameters taken from Section 5.4.2 of the SDG002. The 3hr-5mm and 3hr-15mm storm events were derived using
PCSWMM'’s EDIT feature in the Graph Panel based on proportioning down the 2-yr 3-hour storm event to yield the 5Smm event
and 15mm total rainfall amounts having the same distribution. In addition, as part of the City’s SDG002, additional historic
rainfall events were modelled, which includes July 1, 1979, August 4, 1988, and August 8, 1996. These events produced rainfall
amounts of 106.7mm, 156.2mm, and 122mm over a 3-hr, 6-hr, and 6-hr periods, respectively. The 1979 and 1988 storms have
return periods greater than 100-yr, and the 1996 storm has a 50-year return period. These three (3) historic storms events were
inputted directly into PCSWMM based on Table 5.6 of the SDG002.

Table 8-5 : Summary of Rainfall Data (From City of Ottawa SDG002)

Duration Rainfall Amounts (mm) for Specified Return Period
2-year 5-year 10-year 25-year 50-year 100-year

5 mins 9.8 13.1 15.2 17.9 19.9 21.8
10 mins 12.1 16.2 18.7 22.1 24.5 26.9
15 mins 13.7 18.3 21.2 24.9 27.7 30.4
30 mins 16.9 22.5 26.1 30.7 34.1 37.4
1 hour 20.8 27.7 32.1 37.8 42.0 46.1
2 hours 25.6 34.2 39.6 46.6 51.8 56.8
6 hours 35.4 47.4 55.2 64.8 72.0 79.2
12 hours 44.4 58.8 68.4 80.4 85.2 97.2
24 hours 55.2 72.0 84.0 98.4 110.4 120.0

8.9.1 Storm Events Modelled

The SDG002 guidelines specify the use of the Chicago and SCS Type Il distributions for generation of stormwater runoff. The 3-
hr, and 6-hr Chicago (for urban), and 6-hr, 12-hr, or 24-hr SCS Type Il (for rural) are generally used. For this project the 3-hr
Chicago and the 12hr SCS Type Il storms were modelled along the three historic storms. This is consistent with the storms used
in the Feedmill Creek Report.

In addition, the 3hr 5mm, 3hr 15mm and 20% increases in the 100-year storms were modelled. In summary thirteen (13) storm
events were modelled including:

3-hour 5mm Chicago storm. (10 min timestep), with total rainfall of 5mm.

3-hour 15mm Chicago storm. (10 min timestep), with total rainfall of 15mm.

3-hour 2-year Chicago storm. (10 min timestep), with total rainfall of 31.88mm.

3-hour 5-year Chicago storm. (10 min timestep), with total rainfall of 42.54mm.

3-hour 100-year Chicago storm. (10 min timestep), with total rainfall of 71.58mm.

3-hour 100-year + 20% Chicago storm. (10 min timestep), with total rainfall of 85.9mm.

12-hour 2-year SCS Type Il storm. (SCS Type Il Distribution with 6min timestep), with total rainfall of 43.2mm.
12-hour 5-year SCS Type Il storm. (SCS Type Il Distribution with 6min timestep), with total rainfall of 57.6mm.
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* 12-hour 100-year SCS Type Il storm. (SCS Type Il Distribution with 6min timestep), with total rainfall of 96.0mm.

e 12-hour 100-year + 20% SCS Type Il storm. (SCS Type Il Distribution with 6min timestep), with total rainfall of 115.2mm.

» Historical storms occurring July 1, 1979, Aug 4, 1988, August 08, 1996 (5min timestep), with total rainfall of 83.99mm.,
80.59mm, and 73.9mm respectively.

8.10 Model Development

The subcatchment (or storm drainage areas) were developed in Autodesk CIVIL 3D and imported into PCSWMM. PCSWMM was
then used to generate impervious levels for each subcatchment with the area-weighting command. Storm sewers and manholes
were imported from CIVIL 3D as GIS shape files and the node and conduit elevations, and sizes were inputted based on the
preliminary sizing completed with the Rational Method analysis. Connections between the catchbasin nodes and the sewer main
were converted to OUTLETS to represent the ICDs. Once all the minor system components were inputted, the major system was
defined connecting inlets.

The major system was represented as irregular conduits based on a half-street cross-section. The transect editor in PCSWMM
was used to establish this transect, which was applied to the majority of the major system. In addition, swale and roadway spill
irregular transects were used to represent the overland flows. In flow-by conditions all subcatchments were linked to major
system nodes place just upstream (u/s) of the catchbasin storage nodes. Between the u/s node and the catchbasins were
represented by a PCSWMM OUTLET. These outlets were established with rating curves to represent the approach-flow and
depth, and the inlet capture rate. Additional information on the rating curves under flow-by and ponding conditions is provided
in proceeding sections of this report.

Junctions
@ Other

@ STORM_MH

@ Major_System_unction
@ Major_System_CB_Inlet
B Storages

Conduits

= STORM_SEWER

= DUMMY

— Other

— RYCBLLEAD
Outlets

== CBLICD

= CB_GRATE
- RYCB_ICD
=« ROOF_DRAINS

Figure 8-1: Model Schematic Showing Minor and Major System Components

Figure 8-1 above presents a portion of the PCSWMM model which demonstrates the object connectivity. The subcatchment
are illustrates as white polygons, the yellow lines and red circles represent the storm sewer system and manholes, with red
dashed lines representing the OUTLET links (or ICDs). The dashed purple lines represent the major system street conduits and
irregular channels. Catch basins are shown as green squares and looking closely you can see two OUTLETS connecting the CBs
to the storm sewer and the major system nodes. Downstream of each CB represent the ICD, whereas upstream of the CB storage
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nodes the OUTLET represents the inlet capacity. At ponding locations, the storage nodes were defined based on the depth to
the ICD.

8.10.1 Modelling of Catchbasins in Ponding Condition

All catchbasins will be equipped with inlet control devices (ICDs) to ensure that captured flows meet acceptable rates and no
ponding occurs on road surface in the 2-year event. At low points (sag locations) the use of ICDs will result in surface ponding
during large storm events. All catchbasins were established as storage nodes in PCSWMM, with these storage nodes having a
volume relationship which was assigned based on the maximum depth and area of ponding. The rating curves use an area
versus depth relationship starting at the invert of the inlet control device. Figure 8-2 below illustrates a typical storage curve
used at a roadway low point.

Curve Editor ? X
Rating Curves Storage Curves
Storage Curves: Name:
MH41_NO_PONDING |~ | [SPO1A Storage Curves: SP-01A
MH42_NO_PONDING Description: E
MH43_NO_PONDING _ 254
MH44_NO_PONDING o =
MH45_NO_PONDING Data: 204 .
ROOF_9_STOREY Depth Aea | 4 . ”
() m 15 — B
RYCB_CB_NO_PONDI... ; ) . —I—
SITEPLAN_1_NO_STO 2
s 2 14 036 E 104
SITEPLAN_2_NO_STO... - £
—— 3 162 4107 =
(=]
4 177 709.2 0.5+
SP-018 i
5 17701 0 |
SP-03A |
6 187 0 L
SP-038
7
SP-04A : 054
SP-048 R
SP-05A — 104 . | | | [ |
SP-058 = -15 -10 5 0 b 10 15
s i Equivalent Radius (m)
Add Del Load... Save... Options oK Cancel

Figure 8-2: Representation of Storage Curves for Modelling of Catchbasins at Ponding Locations

The ponding areas were prepared in CIVIL 3D based on a final ground surface. This final ground surface was defined using
roadway templates (or corridors) based on typical City of Ottawa roadway templates. For instance, most of the local streets in
the subject site are based on an 18.0m right-of-way having 4.25m lanes (3%) with 0.35m wide mountable curbs and a 1.8m
sidewalk on one side. Roadway ponding areas were defined based on the area and depth of ponding at the spill elevation (static
ponding), with an additional area 150mm above this static ponding depth (dynamic ponding).

The flow control devices (or ICDs) in each catchbasin were defined as OUTLETS in PCSWMM. There are six (6) primary inlet
control devices used in the City of Ottawa for the control of runoff at catchbasins. The standard ICD discharge rates are 13.4
L/sec, 19.8 L/sec, 28.1 L/sec 36.7 L/sec, 53.2 L/sec and 70.8 L/sec for Pedro Plastics Type X, and IPEX Tempests Type A, B, C, D,
and F respectively. The selection of each ICD type was based on ensuring no surface ponding in the 2-year storm event.

Table 8-6 below summarizes the discharge rates of all six (6) standard inlet control devices used. Please refer to the Storm
Drainage Plan and Site Servicing Plans for the ICD types at each catchbasin.
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Table 8-6 : Discharge Rates for Standard ICD Types
Discharge Rate (L/sec)
Head (m)
Pedro Plastics Type X IPEX Type A IPEX Type B IPEX Type C IPEX Type D IPEX Type F

0.00 0.0 0.0 0.0 0.0 0.0 0.0

0.10 3.9 5.7 8.1 10.6 15.3 20.5
0.20 5.5 8.1 11.5 15.0 21.7 28.9
0.30 6.7 9.9 14.1 18.3 26.6 35.4
0.40 7.8 11.5 16.2 21.2 30.7 40.9
0.50 8.7 12.8 18.1 23.7 34.3 45.7
0.60 9.5 14.0 19.9 25.9 37.6 50.1
0.70 10.3 15.1 21.5 28.0 40.6 54.1
0.80 11.0 16.2 23.0 29.9 43.4 57.8
0.90 11.6 17.2 24.3 31.8 46.0 61.4
1.00 12.3 18.1 25.7 33.5 48.5 64.7
1.20 13.4 19.8 28.1 36.7 53.2 70.8
1.40 14.5 21.4 30.4 39.6 57.4 76.5
1.60 15.5 22.9 32.5 42.4 61.4 81.8
1.80 16.5 24.3 34.4 44.9 65.1 86.8
2.00 17.3 25.6 36.3 47.4 68.6 91.5
2.50 19.4 28.6 40.6 52.9 76.7 102.3
3.00 21.2 31.4 44.4 58.0 84.1 112.0

8.10.2 Modelling of Catchbasins in Flow-By Condition

Roadway catchbasins in a flow-by condition were once again modelled as STORAGE nodes in PCSWMM however no surface
ponding was included in the storage curve. For the roadway catchbasins which include a single outlet to the storm sewer a
standard storage definition curve was used. The standard curve was based on the typical -1.4m from the structure top of lid to
the invert elevation of the ICD. The RIM elevation of the storage node (CB) was raised to allow for dynamic routing of excess
runoff to downstream inlets. Figure 8-3 below illustrates the storage curve used for typical roadway catchbasins in a flow-by
condition. The rating curve shows the typical depth of 1.4m above the invert of the ICD and an additional 0.35m above the lid.

Curve Editor ? X
Rating Curves Storage Curves

Storage Curves: Name:
CB_NO_PONDING_1.4m  ~ CB_NO_PONDING_1.4m Storage Curves: CB_NO_PONDING_1.4m
CB100_NO_PONDING Description: -

STANDRAD ROADWAY CB WITH & L
CB101_NO_PONDING ICD AT -1.4m FROM LID. NO r

SURFACE PONDING. F
CB122_NO_PONDING 0 35m Al | OWANCF FOR 2 20
CB36_NO_PONDING Data: L
CB43_NO_PONDING Depth Area - 154 I

(m) m) )
CB51_NO_PONDING 1 0 0
CB57_NO_PONDING 3 .
- 2| 1a 036 E 10
CB58_NO_PONDING £
3 | 140m 0 z
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CB77_NO_PONDING 5
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Figure 8-3: Representation of Rating Curves for Modelling of Storage at Ponding Locations
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In addition to using a STORAGE node for the catchbasin an OUTLET node was connected upstream of the catchbasin node to
simulate the inlet grate. The captured rate through the CB grate is based on the approach flow, depth of flow, type if inlet,
roadway cross slope and gutter slope.

This flow-by capture curves are used when an inlet is not located in a ponding area. In this case only a portion of the overland
flow is captured, while the remaining flow continues downstream (bypassed). Although the City of Ottawa does not specifically
provide rating curves for catchbasins under flow-by conditions, they do provide gutter flow rate curves for either barrier curbs
(SC1.1 or OPSD600.110) or mountable curb and gutter (SC1.3 or OPSD 600.020).

The gutter flow rates are provided at longitudinal road slopes of 2%, 4%, 6%, and 8% for flow spreads ranging between Om to
3m. Along with the gutter flow rates, the inlet capacities of the surface inlets are provided at various spreads.

The inlet capacities of the surface inlet catchbasins were derived from Appendix 7-A.6 and 7-A.7. These pages provide the
capture rates (Qc) of the inlets at various approach flows (Qt). Rating curves for these surface type inlets are based on a roadway
with a 3.0% cross fall and longitudinal slopes of 2%. The following Table 8-7 below summarizes the rating curves used for the
surface catchbasins with a curb & gutter type curb in a flow-by condition. For a complete set of rating curves for catchbasins in
a flow by condition refer to tables in Appendix E. These tables provide additional information on the development of the rating
curve for the catchbasin in flow-by conditions. This exercise was completed since PCSWMM does not have the ability to provide
Approach Flow versus Capture Flow at flow-by conditions. PCSWMM requires a depth versus captured flow rate instead.

Table 8-7 : Rating Curves for CB in Flow-By Condition (Mountable Curb & Gutter, 3% cross fall, 2% slope)

Approach Flow (L/sec) Total Spread, T (m) Depth of Flow at Gutter (m) Inlet Capture Rate (L/sec)

0 0.000 0.000 0

5 0.716 0.009 5

10 0.933 0.017 10

50 1.715 0.053 17
100 2.226 0.068 33
125 2.420 0.074 45
150 2.592 0.079 50
200 2.887 0.088 54
250 3.140 0.096 61

8.10.3 Modelling of Dry Pond

For criteria # 3, onsite storage is required to control peak flow of the to 70 L/ha/sec (or 631 L/sec) during either the 3-hour 100-
yr Chicago storm or the 100-yr 12hr SCS storm. From Table 8-9, the 12-hr SCS storm generates a total runoff volume of +6,709
m3 and peak runoff rate of +3,990 L/sec. PCSWMM'’s storage routine was used to estimate a preliminary volume necessary
based on the allowable discharge rate of 631 L/sec during the 12hr 100-yr SCS Type Il storm. The total volume required would
be 3,414 m3. This represents the total volume for the entire site. Similarly, for the 3hr 100-yr Chicago storm, the retention
volume required to meet 631.6 L/sec (70 x 7.02 L/ha/sec) is 3,368 m3. One can see that the 12hr SCS storm results is the
governing storm for establishing retention volume requirements.

To establish the necessary requirements, the PCSWMM model was expanded to include a storage node to represent the
stormwater facility. Two (2) flow-controlled ORIFICES were added connecting the pond and the outfall. Table 8-10 summarizes
the orifices sizes and elevations that were used in the model
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Table 8-8 : Dry Pond Stage-Storage Data
Total Incr. Incr. Volume | Total Volume
Description Elevation (m Area (m2
P ) | et || Besdo (m2) (m3) (m3)
Top of pond 116.15 2.60 0.25 2564.1 631 5064
Emergency Spill Elev 115.90 2.35 1.35 2480.1 2877 4433
Intermediate point 114.55 1.00 1.00 1782.0 1556 1556
Bottom of Dry Pond 113.55 0.00 0.00 1330.3 0 0

The bottom of proposed dry pond was set an and elevation of 113.55m, which are similar to the underside of footing elevations
(USFs) of the closest existing residential units on Bandelier Way, which are 113.78 (semi-detached) and 113.90m (townhome).

It should also be noted that the existing storm and sanitary sewers, located within the 12m easement, are installed at much
lower elevations (storm and sanitary inverts of £112m and +111m respectively), and therefore it is expected that the GWT would
be lower in this vicinity. The proposed dry pond bottom of 113.55m is well above the existing sewers and similar to the USFs of
existing homes.

The estimated groundwater table (GWT) elevation taken from the geotechnical report is +115.6m, however the USF elevations
of the existing adjacent homes in £ 113.8m. It is expected that the groundwater table within the rock will lower. To ensure the
pond remains dry, perforated underdrains will be installed 0.5m below the pond bottom. The underdrains will connect back to
the outlet structure.

Figure A10 illustrates the difference in original ground versus final ground surfaces. One can see that the majority of the site
requires fill, with the exception of a small area on Street 2 that requires less than a metre cut. Fill depths of up to 3.0m are
needed for the subdivision. For the stormwater pond a cut of up to £ 4 m is necessary.

Figure A1l illustrate the difference between the bedrock surface and the final gourd surface. Similarly, the majority of the site
will require fill, whereas the stormwater pond will require excavation into bedrock.

The depth to bedrock below the ground surface increase as one proceed north, with the depth to bedrock highest at the
northeast corner of the site.

Additional information on the pond drawdown time is provided in proceeding sections of this report.

8.11 Stormwater Model Results
The following bulleted list below re-iterates the SWM design criteria that is required.

» Extended Detention Control. Maximum discharge of 4.6 L/sec in 3-hr 15mm storm event.
e Retention Control (LID). Retain runoff volume for 5mm 3hr storm.

*  Flood Control. Maximum discharge of 631.6 L/sec during both the 3-hr Chicago storm event and the 12-hr SCS storm.

The peak flows and volumes in Table 8-9 represent the peak flow results prior to stormwater detention. This was completed
to determine the uncontrolled peak flows and volumes. The estimation of total peak flows and runoff volumes was completed
within PCSWMM'’s GRAPH panel by the selection of all subcatchments to derive a total combined runoff hydrograph (lumped
approach). This was completed for all storm events. The peak volumes and volumes presented below are inclusive of the
external areas that discharge directly to the site as overland flow. Storm drainage from these areas will be intercepted by new
catchbasin inlets located in the rear yards of the proposed residential lots. The 2-yr storm rate will be captured with larger
events being conveyed overland to Kimpton Drive right of way.
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Table 8-9 : Summary of Post-Development Flows (Uncontrolled)
Storm Event Peak Flow (L/sec) Runoff Volume (m3)
Chicago_3h_5mm 176 211
Chicago_3h_15mm 534 734
Chicago_3h_2yr 1,190 1,650
Chicago_3h_5yr 2,085 2,511
Chicago_3h_100yr 4,432 5,260
Chicago_3h_100yr + 20% 5,541 6,648
Historic_Jul1-79 2,789 6,397
Historic_Aug4-88 4,003 5,835
Historic_Aug8-96 2,577 5,142
SCS Type [l 12-hr_2yr 1,085 2,335
SCS Type [l 12-hr_5yr 1,944 3,508
SCS Type [l 12-hr_100yr 3,990 6,709
SCS Type [l 12-hr_100yr + 20% 4,924 8,306

8.12 Extended Detention Control Design and Outlet Control Structure Design

For Criteria # 1, the extended detention control criteria require that the maximum discharge rate of 0.51 L/ha/sec from
development site upstream of the Jackson Trails SWM Facility not be exceeded during the 3-hour 15mm storm event. This
criterion was established to provide to mitigate peak flow increases during frequent storm events and erosion within Feedmill
Creek.

From above, the peak flow and runoff volume from the 3-hr storm 15mmm is 534 L/sec and 734 m3. PCSWWM'’s storage
function was used to estimate the volume necessary to control to the allowable rate of 4.6 L/sec (9.02 hax 0.51 L/ha/sec). The
volume necessary to control the peak rate to 4.6 L/sec is 703 m3. This is the maximum volume necessary if one were to not
consider any upstream storage, where in fact a portion of the necessary volume will be stored in the rear yards and within the
right-of-way with infiltration. Table 8-15 identifies that + 19% of the area represents backyards, and therefore it is appropriate
to assume that the same proportion of the total 15mm runoff volume of 734 m3 (or 139 m3) can be stored in the rear yards.
Similarly additional infiltration in the rights-of-way will assist in lowering the peak runoff during the 15mm event.

The City of Ottawa staff has confirmed that the retention control can contribute to the 15mm volume control, but it shall not
contribute to 100-yr quantity control. Therefore, the peak flow and volume entering the dry pond during the 15mm event is 491
L/sec and 666 m3. The depth in the pond, based on its geometry is approximately + 0.46m. This implies that the depth required
for minimum 24hr drawdown of the pond is 0.43m. Therefore, the flood control office will be placed a minimum of 0.43m above
the pond bottom (or elevation £114.0m).

As noted previously the pond will require excavation into the bedrock to establish the appropriate depth. It is expected that
over blasting of 0.5m of bedrock would be required to achieve this. Based on a bottom of pond area of + 1,330 square metres,
and a void ratio of 0.40, there would be an additional 266 m3 of stormwater storage below the pond surface based on the 0.5m
depth of blasted rock material.

The extended detention storage, which represents the storage immediately above the pond’s bottom, was designed for slow

release of the ED volume over a minimum drawdown time of 24-48 hours. For the dry pond the orifice equation was used for
determining the extended detention control requirements. The orifice equation is as follows:
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C*A (2*g*H)05 Orifice Equation

QORIFICE

where:

= Discharge Coefficient (0.61 used)

= head difference across the weir.

= acceleration due to gravity (9.81 m/sec?)
= area of orifice (m?)

> O IO

The drawdown time for the dry pond facility was calculated using Equation 4.11 from the Stormwater Management Planning
and Design Manual, as expressed below:

0.66 X C, X by ** +2 X Cy X hy°°

t, =
a 2.75 x A,

where:
td is the drawdown time, seconds
h is the maximum water elevation above the orifice, m
Ao is the cross-sectional area of the extended detention orifice, m?
G is the slope coefficient from the area-depth linear regression
G is the intercept from the area-depth linear regression.

The following orifice sizes were established to provide meet the extended detention discharge rate of 0.51 L/ha/sec (4.6 L/sec)
and the flood control requirement of 70 L/ha/sec (631 L/sec)

Table 8-10 : Dry Pond Stage-Storage Data

Description Elevation (m) Orifice Size
Orifice 1 — upper 114.20 460mm x 470mm rectangular
Orifice 2 — lower 113.55 57mm CIRCULAR

The drawdown times is based on the extended detention height and the orifice size selected. A minimum of 24 hours is provided
for the facility based on the required extended detention volume, and height occurring for that ED volume. The estimated
detention times for Dry Pond drawdown time is 71.8 hours. Additional design considerations on the pond’s ED criteria is noted
in Section 8.14.

8.13 Pond Results

Figure 8-4 illustrates the pond volumes and maximum water surface elevations (WSEL), whereas Table 8-11 provides peak
flows, volumes and WSEL’s from the dry pond during major storm events. It also provides the depths and corresponding volumes
within the pond. Two orifices were used to establish preliminary results, which will be refined during detailed design. The
volumes and depths presented below confirm that the dry pond has adequate depth and volume to contain the 100-yr 20 %
storm. The volume available in the pond (prior to spill) is 4,473 m3. Also, there is at least 300mm of freeboard above the most
critical 100-yr event of 115.55m, as the emergency spill is set to 115.9m.
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Figure 8-4 : Dry Pond Volume and Elevations for All Storm Scenarios

Table 8-11 : Dry Pond 100-yr Peak Outflows, Volumes, Elevations

Storm Event Peak Inflow to Peak Outflow to | Volume (m3) Maximum Pond Depth During
Pond (L/sec) Pond (L/sec) Pond Stage Storm Event (m)
Chicago_3h_5mm 125.2 2.2 178 113.68 0.18
Chicago_3h_15mm 489.7 4.5 647 114.00 0.50
Chicago_3h_2yr 1038.7 60.9 1,221 114.36 0.86
Chicago_3h_5yr 1440.5 207.5 1,600 114.57 1.07
Chicago_3h_100yr 2946.2 545.6 3,007 115.29 1.79
Chicago_3h_100yr + 20% 3907.0 643.0 3,757 115.62 2.12
Historic_Jul1-79 2203.4 605.0 3,443 115.48 1.98
Historic_Aug4-88 1653.4 454.5 2,457 115.02 1.52
Historic_Aug8-96 2164.5 649.4 3,813 115.64 2.14
SCS Type I 12-hr_2yr 948.3 124.3 1,402 114.46 0.96
SCS Type I 12-hr_5yr 1409.5 344.0 1,960 114.77 1.27
SCS Type Il 12-hr_100yr 2819.5 615.9 3,530 115.52 2.02
SCS Type II_12-hr_100yr + 20% 3536.6 704.3 4,328 115.86 2.36
Notes:
1) Maximum Pond Volume of 5,064 m3 at Elev 116.15m
2) Pond Voolume is 4,433 m3 at Spill Elevation of 115.90m
3) Pond bottom is 113.55m

8.14 Additional Design Considerations

The Extended Detention requirement is 4.6 L/sec (based on 9.02 ha x 0.51 L/ha/sec) during the 3-hr storm 15mmm storm, which
requires the lower orifice to be 57 mm diameter (as noted above). The use of a 57mm orifice does not meet the City of Ottawa’s
(or MECPs) guidelines of 75mm minimum diameter to prevent freezing. The 57mm diameter ED orifice will resultin a drawdown
time of £72 hours.
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To meet the City/MECPs requirement for minimum orifice size of 75mm diameter, we prepared a separate PCSWMM model
using a larger diameter orifice. At first, we increased the orifice size to 75mm, which results in an extended detention drawdown
time of 41.5 hrs, pond discharge rate of 7.6 L/sec during the 3-hr 15mm storm, and 619 L/sec during the 100-yr 12-hr SCS storm.

We then enlarged the ED orifice to 100mm diameter to meet the MECP’s desired minimum diameter size. This results in a
drawdown time of 23.3 hours, pond discharge rate of 12.8 L/sec during the3-hr 15mm storm, and 619 L/sec during the 100-yr
12-hr SCS storm. A drawdown time of 23.3 Hours is just under the MECP minimum requirement of 24hours, however in Table
4.6 of the MECP guidelines 12hr drawdown is permitted if it conflicts with orifice size. The following summarizes additional
design consideration relating to the pond’s extended detention.

57mm Orifice

Drawdown time = 72 hours
Pond discharge rate during the 3-hr 15mm storm = 4.5 L/sec
Pond discharge rate during 12-hr 100-yr SCS storm = 615.9 L/sec

75mm Orifice

Drawdown time = 41.5 hours
Pond discharge rate during the 3-hr 15mm storm = 7.6 L/sec
Pond discharge rate during 12-hr 100-yr SCS storm = 619.0 L/sec

95mm Orifice

Drawdown time = 25.9 hours

Pond discharge rate during the 3-hr 15mm storm = 11.7 L/sec

Pond discharge rate during 12-hr 100-yr SCS storm = 624.4 L/sec
100mm Orifice

Drawdown time = 23.3 hours
Pond discharge rate during the 3-hr 15mm storm = 12.8 L/sec
Pond discharge rate during 12-hr 100-yr SCS storm = 625.9 L/sec

In summary, although the Feedmill Creek (FC) study sets an extended detention criteria of 0.51 L/ha/sec during the 15mm event,
and to order to ensure a minimum 24 drawdown within any stormwater facility discharging the Feedmill Creek, this criterion
would be better served for new developments only. In this case, the subject 9.0-ha site already discharges to a stormwater
management facility (Jackson Trails SWM pond), which is sized for enhanced treatment.

We would recommend to the City of Ottawa that if the minimum orifice diameter is of upmost importance, then the use of the

larger 75mm or 95mm should be used. Using either of these of course would just slightly exceed the 0.51 L/ha/sec discharge
criteria during the 3hr 15mm storm event but would be acceptable from a flood control and drawdown time.

8.15 Pond Inlet Channel
The major system channel that runs from Street 2 to the pond was modelled as trapezoidal channel 5.0m wide with a maximum
depth of 300mm. The slope of the channel from the roadway to the bottom of the pond is 33.3% (3:1). The 100-year and 100-

year +20% peak flows and velocities within this channel are noted in

Table 8-12. The depth of flow in the inlet channel during either the 100-yer or 100-yr +20% storm is only 0.17m and 0.18m
respectively.

28



EXP Services Inc.

Site Servicing and Stormwater Management Report
6171 Hazeldean Road

00258780-A0

2022-05-11
Table 8-12 : Pond Inlet Channel Flows and Velocities
Storm Event Peak Inflow to Pond (L/sec) Channel Velocity (m/sec)
SCS Type Il_ 12-hr_100yr +872 0.91
SCS Type Il 12-hr_100yr + 20% +1,392 1.39

Itis proposed to use a reinforced mat which consist of Terrafix Flexmat. This matis a geogrid reinforced mat containing concrete

block which will allow for vegetation growth through the mat. The mats come is standard widths that can be laid out on ground
surface. These mats are considered for use over the typical riprap and geotextile.

8.16 Pond Outlet Channel and Emergency Spillway

The stormwater pond will contain an emergency spillway that is oriented towards the 12.0m walkway easement that runs
between the site and Bandelier Way.

A review of the peak flows discharging through the pond’s emergency spillway and through the walkway block was completed
to ensure adequate capacity during the 100-yr and 100-yr plus 20% storm events. The MTO manual clarifies that an emergency
spill way is needed to prevent overtopping of the entire pond top of berm, therefore a depression in the top of pond is generally
set 0.5m below the top. The City of Ottawa specifies that dry ponds require freeboard of 0.3m from the 100-year elevation to
the overflow elevation. The following summarizes the emergency spillway parameter:

e 100-yr WSEL in dry pond 115.52 m
e 100-yr +20% WSEL in dry pond 115.86 m
e Spillway invert elevation 115.90 m
»  Spill Height (or top of pond) 116.15m
»  Spill dimensions (trapezoidal weir) 4m bottom, 3:1 side slope, 0.25m high

Peak flows were estimated in PCSWMM in the event of a blockage within the dry pond outlet structure. This was completed to
ensure that the pond’s emergency spill way had adequate capacity to convey peak flows to the walkway block. In addition, an
TRANSECT was added to the PCSWMM model to determine the depth of runoff that could possibly occur in the walkway block
if the event of a pond blockage. The walkway block was defined as a 12m easement with a maximum possible depth of 300mm

and longitudinal slope of 0.60% with a 2.0m wide pathway centred in the easement. Refer to Figure 8-5 below showing the
definition of the walkway block.
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Figure 8-5: Definition of Walkway Block TRANSECT

Two separate scenarios were run in PCSWMM to simulate the peak flows through the pond’s emergency spill way and peak
flows within the walkway block in the event of a blockage. This was completed by revising the two pond orifices to infinitely
small size.

The 100-year and 100-year +20% peak flows and depths though the spillway and the easement are noted in Table 8-13 below.

Table 8-13 : Review of Pond Outlet Channel and Walkway Block Flows and Velocities

Storm Event Peak Inflow and depth through Pond’s Peak Inflow and depth through
Emergency Overflow Weir Walkway Block
SCS Type II_12-hr_100yr 234 L/sec at 79mm depth 234 L/sec at 86mm depth
SCS Type Il_ 12-hr_100yr + 20% + 1,005 L/sec at 220mm depth + 1,005 L/sec at 180mm depth

For the emergency overflow, it is again proposed to use a reinforced mat which consist of Terrafix Flexmat. For the walkway
block, estimated 100-yr and 100-yr +20% velocities of 0.80 m/sec and 1.1 m/sec would be anticipated, therefore the typical
bluegrass mixture having permissible velocities of 1.8 M/sec for erosion resistant soils would be acceptable.

8.16.1 Review Roadway Ponding Depths

The City of Ottawa SDG002 requires that maximum ponding depths for local roadways is 350 mm at the edge of pavement
(curb line), and that the water elevations in the 100-yr +20% (stress test) must not touch any part of the building envelop.

Also, there must be 15cm of clearance from the spill elevation on the street and the building envelope.

There are seven (7) surface ponding areas and fifteen (15) catchbasins within the right-of-way. All catchbasins used at these
ponding locations have separate inlet control devices (ICDs) to control runoff. As a result, ponding will occur in storm events
greater than the 2-year event. Table 8-14 below summarizes the 100-year and 100-yr +20% (stress test) depths. All depths
are within the allowable depth of 35cm as required in the SDG002.

Table 8-14 : Review of Roadway Ponding Depths

Catchbasin Number Rim E(I:q\;ation 100-\2?; HGL 100|.-|ée|_a(r:~§0% 110032;; P(;):)ding 1100y|;i(::f:(l;;nding
CBO3 119.96 120.08 120.10 0.12 0.14
CB04 119.96 120.04 120.05 0.08 0.09
CBO09 118.79 118.90 118.92 0.11 0.13
CB10 118.79 118.92 118.94 0.13 0.14
CB11 118.65 118.77 118.79 0.12 0.14
CB12 118.65 118.78 118.79 0.13 0.14
CB13 118.51 118.63 118.65 0.12 0.14
CB14 118.51 118.69 118.71 0.18 0.20
CB15 118.50 118.60 118.63 0.10 0.13
CB16 118.40 118.52 118.54 0.12 0.14
CB17 118.44 118.58 118.60 0.14 0.16
CB18 117.90 118.18 118.22 0.28 0.32
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CB19 117.90 118.17 118.22 0.27 0.32
CB24 119.23 119.35 119.42 0.12 0.19
CB25 119.23 119.28 119.29 0.05 0.06

Notes:

1) A negative value indicates that the water surface is below the lid

8.16.2 Rear Yard Swales

The rear yard swales that located in the rear yards of the residential lots were included in the PCSWMM model. The rear yard
catchbasins were modelled as STORAGE nodes, with major system channels included. The major system channels were defined
as irregular conduits with 3:1 sideslopes having maximum depth of 300mm. As required by the SDG002 guidelines, stormwater
storage is not to be accounted for, however only major system channels (or swales) were included connecting each rear yard
catch basin which was routed to outfalls. Inlet Control Devices (ICDs) were included in roadway storm manholes as per City detail
$29. During major storm event runoff would upheave through the structure’s lid and then be conveyed downstream to the next
inlet. Channel slopes were adjusted to 1.5% consistent with City guidelines by using user-defined lengths to ensure 1.5% channel
slopes.

Two different swale cross sections were used to ensure that major system flows were conveyed downstream, and that depth of
flow was minimized. Channel depths in the 100-yr and 100-yr +20% storms are summarized in Table 8-15 below.

Table 8-15 : Review of Rear Yard Swale Capacities

CB - CB Conduit No. Location Swale A0 Y ORIOE
Type Depth (m) Depth (m)
CB77 - CB79 C92 Lots B13 - B10 #2 0.09 0.11
CB79 - Kimpton Dr C93 Lots B9 - BO7 - Kimpton Dr #2 0.10 0.12
CB83 - CB87 C90 Blocks 32 > 33 - 42 #1 0.12 0.14
CB87 - CB57 c91 Block 43 #1 0.15 0.17
CB57 - Dry Pond C34_1 Blocks 44 - 45 - 46 #1 0.16 0.18
B51 - CB122 Cc94 1 Block 23 - Street 2 #1 0.09 0.10
CB60 - MH42 Cc23 Block 37 - Street 3 #1 0.12 0.13
CB58 - MH41 co1 Block 41 -> Street 2 #1 0.11 0.13
Notes
Rear yard Swale #1 is 2m wide, 3:1 side slopes, bottom width = 0m, Max depth 0.33m
Rear yard Swale #2 is 3m wide, 3:1 side slopes, bottom width = 1.0m, Max depth 0.33m

From the results of Table 8-15 the maximum depths in the rear yard swales is 0.16m (100-yr) or 0.18 m (100-yr +20%) which

occurs in behind Blocks 44 -> 45 - 46. Therefore, an additional 150mm height for the adjacent retaining wall is proposed.

8.17 Peak Flows at Outfalls

The flowing table summarizes the peak flows at each outfall location. Four outfall locations were added to the PCSWMM

model to estimate runoff at critical locations. Three major system outfalls and one (1) minor system outfall were included in

the model. The following summarizes the outfall locations used
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Major System Outfall at Kimpton

This outfall was added to provide peak flows resulting from overland flow leaving the subdivision to Kimpton Drive. This includes
overland flow that is directed towards the subdivision from the rear of lots on Lloydalex Crescent. Runoff from this external area
will be captured at the 2year rate into rear yard swales and infiltration trenches with the remain runoff directed to Kimpton
Drive

Major System Outfall at Samantha Eastop

This outfall was included to determine the peak flows and volumes resulting from overland flow from the rear of six single family
lots (BO1-B06). This includes the major system flow during storm events greater than the 2yr storm.

Major System Outfall at Bandelier Way

This outfall was included to review the capacity of the overland flow channel (walkway block) in the event of the stormwater
pond overflow. A separate OUTFALL from the minor system outfall (noted below) was added as PCSMMM will not allow two
connections into a outfall node.

Minor System Outfall at Bandelier Way

This outfall was required to confirm that the peak flows meet the design criteria during various storm events.

Table 8-16 : Peak Flows at Outfalls

Peak Flow in L/sec and Runoff Volumes (m?) at Outfall Locations
Storm Event Outfall #1 Outfall #2 Outfall #3 Outfall #4
OF_Kimpton OF_Samantha OF_Bandlier_Major STM106286
Kimpton Dr Samantha Eastop Bandelier Way Bandelier Way
Major System Major System Major System Minor System
Chicago_3h_5mm 0.0 (0) 13 ) 0.0 (0) 22 (184)
Chicago_3h_15mm 0.0 (0) 3.9 (5) 0.0 (0) 45 (672)
Chicago_3h_2yr 0.6 (0) 8.9 (12) 0.0 (0) 60.9 (1500)
Chicago_3h_5yr 78.5 (22) 16.1 (18) 0.0 (0) 207.5 (2330)
Chicago_3h_100yr 3522  (213) | 67.4 (49) 0.0 (0) 545.6 (4850)
Chicago_3h_100yr + 20% 4908  (333) | 91.8 (69) 0.0 (0) 643.0 (6080)
Historic_Jul1-79 3284  (187) | 56.2 (46) 0.0 (0) 605.0 (5460)
Historic_Aug4-88 1306  (110) | 19.9 (37) 0.0 (0) 4545 (4850)
Historic_Aug8-96 2192  (253) | 29.9 (48) 0.0 (0) 649.4 (5930)
SCS Type [l 12-hr_2yr 8.7 (1) 8.1 7 0.0 (0) 124.3 (2190)
SCS Type [l 12-hr_5yr 72.7 (39) 15.1 (25) 0.0 (0) 344.0 (3320)
SCS Type [l 12-hr_100yr 3191  (238) | 57.6 (59) 0.0 (0) 615.9 (6270)
SCS Type [l 12-hr_100yr + 20% 4309  (347) | 78.1 (80) 0.0 (0) 704.3 (7730)
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8.18 Low Impact Design

For Criteria #2, the Feedmill Creek Stormwater Management Study requires that LID controls be implemented to retain the
volume from a 3-hr 5mm rainfall event. There are various LID methods available, however the most appropriate and currently
used method in the City of Ottawa is the infiltration trench and swale. Modifications to the typical trench will be necessary to
ensure that the runoff is retained and infiltrated, prior to being captured at inlets.

The peak flow and total runoff volume that occurs during the 5mm storm event is 159 L/sec and 200 m3 over the entire site. To
provide the appropriate volume for infiltration, perforated pipes will be utilized in the rear-yards. However, for a typical
residential subdivision, only a portion of the rainfall and resultant runoff will be directed towards the rear yards. The following
table summarizes the approximate proportion of subcatchments that flow towards varying outlets.

Table 8-17 : 3-hour 5mm Peak Flows and Runoff Volumes by Location

Storm Event Area in hectares Peak Flow in L/sec Runoff Volume in m3
(% of Total) (% of Total) (% of Total)
Backyards 1.9712 19% 25.8 15% 31.3 15%
Front yards / ROWs 3.9166 37% 92.0 52% 110.8 52%
Park 0.821 8% 5.8 3% 6.8 3%
SWM 0.3962 4% 1.0 1% 1.2 1%
Site plan 1 0.5069 5% 12.4 7% 15.2 7%
Site plan 2 1.3922 13% 23.4 13% 28.4 13%
Subtotal (9.0-ha site) 9.004 160.5 193.6
External 1.475 14% 15.2 9% 17.7 8%
Totals (9.0-ha site + external) 10.479 100% 175.8 100% 211.3 100%

Since only 31.3 m3 (or 15%) of the total 5mm runoff volume of 211 m3 can be infiltrated in rear yard swales, the remaining
volume will need to be infiltrated in other areas of the site. The majority or (52%) of the runoff volume occurring during the
5mm storm event would necessitate the infiltration within the right-of way using BMP source controls. It is therefore proposed
to incorporate infiltration at the sag location within the right of-way. This will be achieved by installing perforated pipes which
extend out from the roadway catchbasins.

To infiltrate the 5mm rainfall the runoff volume within the rear yards and rights-of-ways were estimated based on level of
imperviousness, and drainage areas tributary to each LID galley. Figure A9 illustrates the areas where infiltration trenches will
be used in either the backyards or in the rights-of-way. Figure A8 illustrates the areas and level of imperviousness for each. The
S5mm rainfall volume for the entire site is estimated as follows:

A *5mm * 10 m3/ha*mm
9.02 ha * 5mm * 10 m3/ha*mm
451 m3

5mm Rainfall Volume

The 5mm runoff volume considers the subtraction of depression storage for pervious surfaces (4.67mm) and impervious surfaces
(1.67mm) based on the area and level of impervious. The runoff volume for the entire 9.0-hectare site area based on an average
site imperviousness of 54% (0.54 as fraction) is estimated as follows:

5mm Runoff Volume, Vs = ((IMP/100)*A*(R-1.57) + (100-IMP)/100*A*(R-4.67) ) * 10 m3/ha*mm
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where:
Vs = Runoff volume (m3)
R = Rainfall (5 mm)
A = Area (9.02 ha)
IMP = Impervious (54.0%)
5mm Runoff Volume, Vs = (%IMP * A* (5mm - 1.57mm) + A * (100 - %IMP) *(5mm — 4.67mm)) * 10 m3/ha*mm

= (%IMP * 9.02 * (5mm - 1.57mm) + 9.02 * (100 - %IMP) *(5mm — 4.67mm)) * 10 m3/ha*mm
= (0.54 *9.02 * (5mm - 1.57mm) + 9.02 * (1 — 0.54) *(5mm —4.67mm)) * 10 m3/ha*mm
= 181 m3

This volume of 181 m3 corelates well with the 5mm volume noted in the first row of Table 8-9 which is 211 m3. The volume is
slightly higher since it also includes the runoff from the external areas west of the subject site. The proposed Infiltration galleries
within the subject property should not include upstream drainage areas. To estimate the 5mm runoff volumes for rear yard and
right-of-way areas, PCSWMM was used to automatically estimate the runoff volumes based on areas to each infiltration galley.
Again, this was done with area-weighting in PCSWMM. Figure A8 illustrates all LID areas with their corresponding area and
level of imperviousness.

The trench area required for full infiltration of was estimated based on Equation 4.3 of Stormwater Management Planning and
Design Manual. This equation assumes that infiltration of the runoff volume occurs through the bottom of the trench, and in a
downward motion.

A = 1000 *V/(P*n*t)
where:
N = Porosity of storage media (0.40)
A = Bottom area of infiltration trench (m2)
t = retention time (24 — 48 hrs. 24 hrs. used)

It is proposed to use a subsurface infiltration trench which consists of 50mm clear stone surrounding either 150mm perforated
pipes in the roadway or 250mm perforated pipes in the rear yards. Rather than installing these trenches on native soil, it is
proposed to lay the trenches on imported material having a minimum design infiltration rate of 25 mm/hr. This is required as
most of the in-situ material is unacceptable material and will be removed from site. Itis proposed to under lay the trenches with
a minimum 300mm of sand, having the same width and length as the trench Its installed upon. This would ensure that the runoff
that exfiltrates out of the perforated pipes, and into the clear stone trench will drawdown over a minimum of 24 hours into the
surrounding sand.

The area required for Infiltration of the 5mm runoff volume based on the entire 9.0-hectare site area would be:

A = 1000 x 181 m3 / (25mm/hr*0.4*24 hrs)
A = 754 m?

The infiltration trench area requirements in rear yards and within the rights-of-way were calculated for all individual areas based
on area and levels of imperviousness tributary to each. Identified below are details for each LID type based on its location. For
roadway low points all catchbasins will be equipped with 150mm perforated pipes set below the CB outlet pipe to promote
exfiltration into the surrounding soil. For 1) at roadway low-points each of the fifteen catchbasins will have 15m long perforated
pipes extending from each structure, 2) at catchbasin in a flow-by condition, perforated pipes will extend from the upstream
ends of each catchbasin structure, having either 6m, 8m or 10m lengths. For rear yard area, 250mm perforated pipes (as per
City detail S29) will be used, however at each outlet catchbasin a raised outlet will be used to promote infiltration of the 5mm
storm. The raised outlet is set 600mm above the invert of the perforated pipe.
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LID Galley at Roadway Catchbasins

e Total area required for Infiltration of 5mm volume (100.7 m3) =419.6 m?2

»  Void ratio of stone =0.40

e Infiltration Trench Width =1.5m.

* Infiltration Trench Height =0.6m.

*  Number of catchbasin at sag locations =15 each

*  Number of catchbasin at flow-by locations =20 each

* Length of trench extending from each CB = 14m at sags locations, 6m, 8m, or 10m at flow-by.

» Total area of trench provided at low points =15*2* 14m * 1.5m = 630 m?

e Total area of trench provided at flow by =6 *10m*1.5m + 8*8m*1.5 + 6*6m*1.5 =240 m?

LID Galley at Catchbasins in rear yards

e Total area required for Infiltration of 5mm volume (48.2 m3) =178.3m?
»  Void ratio of stone =0.40

e Infiltration Trench Width =0.85m.

* Infiltration Trench Height =0.6m.

* Total area of trench provided =934.3 m?

Table 8-18 and Table 8-19 below provides total 5mm retention volumes and infiltration trench areas requirements for full
infiltration. This is based on trenches set on soil having minimum design infiltration rates of 25 mm/hr. In summary the total
infiltration area required for the LIDs within the right-of-way is 420 m? with + 860 m? provided. Similarly, the total infiltration
area required for the LIDs in the rear yards is 178 m? with + 934 m? provided. These results are highlighted below in each table.

Table 8-18 : Low Impact Development Areas in Right-of-Way (ROW)

Provided

. 5mm Trencl:h Area o I\:fee;s

weanome | condon | D2 | 8 | s | teawreter | S0 | o | Tonn || M2
(m3) (m2) Tr(en:)ch 0l (m2) (Yes/No)

ROW-01 PONDING 0.3263 73.3 8.5 35.4 56 1.5 84 Yes
ROW-02 PONDING 0.2680 71.7 6.8 28.3 56 1.5 84 Yes
ROW-03 PONDING 0.2176 74.8 5.8 24.2 56 1.5 84 Yes
ROW-04 PONDING 0.2433 75.5 6.5 27.1 56 1.5 84 Yes
ROW-05 PONDING 0.3623 72.5 9.3 38.8 84 1.5 126 Yes
ROW-06 PONDING 0.4402 71.2 11.2 46.7 56 1.5 84 Yes
ROW-07 PONDING 0.2161 71.6 5.5 22.9 56 1.5 84 Yes
ROW-08 PONDING 0.2559 75.3 6.8 28.3 20 1.5 30 Yes
ROW-09 FLOWBY 0.2450 73.6 6.4 26.7 20 1.5 30 Yes
ROW-10 FLOWBY 0.2608 64.7 6.1 25.4 20 1.5 30 Yes
ROW-11 FLOWBY 0.1712 73.5 4.5 18.8 16 1.5 24 Yes
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ROW-12 FLOWBY 0.1962 70.2 4.9 20.4 16 1.5 25.2 Yes
ROW-13 FLOWBY 0.2362 66.0 5.6 23.3 12 1.5 18 Yes
ROW-14 FLOWBY 0.2035 64.1 4.7 19.6 12 1.5 18 Yes
ROW-15 FLOWBY 0.1209 59.8 2.6 10.8 12.1 1.5 18.2 Yes
ROW-16 FLOWBY 0.1365 54.6 2.8 11.7 12.3 1.5 18.5 Yes
ROW-17 FLOWBY 0.1253 59.6 2.7 11.2 12 1.5 18 Yes
Total 4.0253 100.7 419.6 572.45 859.5 Yes
Table 8-19 : Low Impact Development Areas in Rear Yards
Provided
Drainage | IMP Rsumnomff M Total I\:feezs
Area Name Condition Area (hga) (%) Volume | Reauired for Full | angth of Tvzlegf: T;ench Required
(m3) Infiltration (m?2) Trench (:n) (r;eza; (Yes/No)
(m)
RY-01 0.0000 0.1281 18.9 1.2 5 5 0.85 91.3 Yes
RY-02 0.0000 0.0883 12.0 0.6 2.5 2.5 0.85 35.9 Yes
RY-03 0.0000 0.1574 42.5 2.6 10.8 10.8 0.85 62.4 Yes
RY-04 0.0000 0.0915 45.0 1.6 6.7 6.7 0.85 47.3 Yes
RY-05 0.0000 0.1295 33.3 1.8 7.5 7.5 0.85 42.2 Yes
RY-06 0.0000 0.1583 46.4 2.8 11.7 11.7 0.85 39 Yes
RY-07 0.0000 0.1802 42.9 3 12.5 12.5 0.85 95.9 Yes
RY-08 0.0000 0.2814 32.0 3.7 15.4 15.4 0.85 120.9 Yes
RY-09 0.0000 0.1309 47.2 2.3 9.6 9.6 0.85 85.4 Yes
RY-10 0.0000 0.3008 46.7 5.3 22.1 22.1 0.85 44.6 Yes
RY-11 0.0000 0.3248 44.0 5.5 22.9 22.9 0.85 44.8 Yes
RY-12 0.0000 0.0704 47.0 13 5.4 5.4 0.85 75.7 Yes
RY-13 0.0000 0.5656 52.5 111 46.2 46.2 0.85 148.9 Yes
Total 2.6072 42.8 178.3 178.3 934.3

In addition to providing the appropriate area for infiltration of the 5Smm volume, the total estimated volume within the

subsurface infiltration trenches was completed to ensure that subsurface trenches can contain the stormwater volumes prior

to exfiltrating to surrounding soil. The following summarizes the volumes available at each location.

LID Galleries at Roadway Catchbasins (low points)

» Total Length of subsurface infiltration trenches
» Infiltration trench width

* Infiltration trench height

»  Void ratio of stone

e Total volume available for Infiltration of 5mm volume
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LID Galleries in Rear Yards

» Total Length of subsurface infiltration trenches = 1099 m of 250mm pipe

» Infiltration trench width =0.85m

* Infiltration trench height = 0.3m below invert and 0.60m total
»  Void ratio of stone =0.40

e Total volume available for Infiltration of 5mm volume =224 m3

From above, the total volume available within the infiltration trenches is 430 m3, which represents the volume below the outlets
of each LID gallery. This exceeds the 5mm runoff volume of 181 m3.

8.19 Hydraulic Grade Line Analysis

A hydraulic grade line (HGL) analysis was completed to confirm the 100-year water surface profile is at least 300mm below the
proposed underside of footing elevations of the units. In addition, the HGL of the 100-year plus 20% (stress test event) was
completed to ensure that the water surface profile was below the building footings.

Figure 8-6 below illustrates a profile of the main storm sewer along Street 2 from its starting point through the Dry Pond to the
outlet on Bandelier Way. Plotted on this figure is the 100-yr and 100yr+20% HGL.
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Figure 8-6: Hydraulic Grade Lines of 100-yr and 100yr+20% Storms
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Maximum hydraulic grade line (HGL) elevations at each storm sewer manhole during the 100-yr and 100-yr+20% storms were
derived in PCSWMM and inputted into Table E9 . This table compares the 100-yr and 100-yr+20% HGLs by interpolating the
distance between manholes to establish the HGL’s at each building connection. The HGLs were then compared to the USF
elevations for each unit.

Based on this analysis, we can confirm the maximum 100-yr HGL meet the City’s clearance requirements. Although the there
will be no surcharging of the storm sewer during the 2yr event, the storm sewer will surcharge and result in the HGL raising
above the obvert of the storm sewer system in major events. This is strictly from backwater effect from the downstream dry
pond.

The results show that during the 100-yr event the maximum water surface elevations will remain below the underside of footing
(USFs) with at least 300mm clearance, and for the 100-year Plus 20%, the HGL is below the USFs.

During all construction activities, erosion and sedimentation shall be controlled by the following techniques:

Filter bags shall be installed between the frame and cover of all adjacent catch basins and catch basin manhole structures.

Light duty silt fencing will be used to control runoff around the construction area. Silt fencing locations are identified on
the site grading and erosion control plan.

A mud mat will be installed at the construction entrance to help avoid mud from being transported to offsite roads.

Visual inspection shall be completed daily on sediment control barriers and any damage repaired immediately. Care will be
taken to prevent damage during construction operations.

In some cases, barriers may be removed temporarily to accommodate the construction operations. The affected barriers
will be reinstated at night when construction is completed.

Sediment control devices will be cleaned of accumulated silt as required. The deposits will be disposed of as per the
requirements of the contract.

During the course of construction, if the engineer believes that additional prevention methods are required to control
erosion and sedimentation, the contractor will install additional silt fences or other methods as required to the satisfaction
of the engineer.

Construction and maintenance requirements for erosion and sediment controls are to comply with Ontario Provincial
Standard Specification (OPSS) OPSS 805 and City of Ottawa specifications.
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This Servicing & Stormwater Report outlines the rationale which will be used to service the proposed development. The following
summarizes the servicing requirements for the site:

Water

Domestic water demands of 3.9 L/sec, 9.7 L/sec, and 21.3 L/sec was estimated based on City of Ottawa Guidelines.

The mixed-use building (Building F — Block 27) will require a double watermain feed as its average day demands exceed 50
m3/day as per City guidelines.

The 4-storey residential buildings (Building A through E — Block 47) will NOT require a double watermain feed as their
average day demands is under the 50 m3/day as per City guidelines. Each 4-storey apartment building will sit on top of a
single storey underground parking structure. Each building will contain separate metering rooms located in the
underground parking structure and each building will have separate 100mm water services. A single 200mm watermain
will be used for the sprinkler system servicing the parking structure and each building.

Required Fire Flows for all buildings based on the Fire Underwriters Survey (FUS) method at between 117 L/sec and 167
L/sec for singles family homes, 167 L/sec for 5-unit townhomes, 167 L/sec for 8-unit townhomes (includes firewalls), 200
L/sec for the Mixed Use (building F), and between 150 L/sec and 200 L/sec for the remaining 4-storey residential units
(Buildings A-E).

A WaterGems hydraulic model was prepared to confirm that adequate pressure / flow is available, based on boundary
conditions provided by the City of Ottawa. Peak hour pressures of between 49.1 and 56.4 psi are anticipated. This exceeds
the City’s guideline of 20 psi.

Sewage

The estimated peak sewage flows from the proposed site is 15.29 L/sec. Based on the Potter’s Key Design Brief, the
allocated sewage flow from the 6171 Hazeldean site to the sanitary sewer on Bandelier Way was 11.84 L/sec. Therefore,
the proposed site is expected to release an additional 3.45 L/sec, above the previous estimate. A preliminary review of the
sanitary sewers immediately downstream of the site did not identify any capacity issues to accommodate the additional
peak flow.

250mm diameter sanitary sewers are proposed with a minimum of 0.30% slope, having a capacity of 33.1 L/sec.

Stormwater
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An extended detention control criterion requires that the maximum discharge rate of 0.51 L/ha/sec from development site
upstream of the Jackson trails SWM Facility not be exceeded during the 3-hour 15mm storm event. The estimated peak
flow and runoff volume from the 3-hr storm 15mmm is 534 L/sec and 734 m3 respectively. The volume necessary to control
to the allowable rate of 4.6 L/sec (9.02 ha x 0.51 L/ha/sec) is 665 m3.

Runoff volume control is necessary to retain the volume from a 3-hr 5mm rainfall event. This will be achieved using Low
impact Development (LID) methods. The peak flow and total runoff volume that occurs during the 5Smm storm event is 159
L/sec and £193.6 m3 over the entire site. Within the backyards an infiltration trench and swale will be used. Approximately
+31.3 m3 of necessary runoff volume can be infiltrated in rear yard swales, with the remaining 162.3 m3 will need to be
infiltrated within the right-of-way. Infiltration within the right-of-way is proposed using infiltration pipes extending from
the catchbasins. A total of 178.3m of 150mm perforated pipes are proposed in the rear yards, and 572 m of 250mm
perforated pipes are proposed in the right-of-way.

The flood control criteria require that onsite storage be provided to control peak flows from the storm 100-yr 12hr SCS
storm to 70 L/ha/sec. Both the 3hr Chicago and 12hr SCS storms were analyzed to result in peak flows (and volumes) of
4,432 L/sec (5,260 m3) and 3,990 L/sec (6,709 m3), respectively. The volumes required to control to the 630.2 L/sec (9.02
ha*70 L/ha/sec) is 3,414 m3 for the 12hr storm. A downstream stormwater facility (dry pond) will be used in conjunction
with roadway ponding.
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A dry pond is proposed having a bottom elevation of 113.55m and top elevation of 116.15m. The dry ponds maximum
available volume is 4,433m3 at its emergency spill elevation of 115.9m, and 5,045m3 at the top of pond elevation of
116.15m. An emergency spill weir (4m wide) and set at 115.9m will ensure runoff will overflow towards the existing and
adjacent walkway block. The dry pond will have 3:1 side slopes and include concrete inlet and an outlet control structure.
The outlet structure will contain two (2) orifices for flow control. A57mm diameter round and 460mm x 470mm rectangular
weir will be used to control runoff to the allowable rate during the 100-yr SSC storm.

The storm sewer was sized based on the Rational Method and Manning’s Equation under free flow conditions for the 2-
year storm using a 10-minute inlet time. Inlet control devices will be used in all catchbasins, with the some of roadway

catchbasins requiring interconnect catchbasins. Capture rates at low points (trap lows) are set to the 2-year runoff rate to
ensure no surface ponding.
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This report was prepared by EXP Services Inc. for the account of 11654128 Canada Inc.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of

such third parties. EXP Services Inc. accepts no responsibility for damages, if any, suffered by any third party as a result of
decisions made or actions based on this project.
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Figure Al — Site Location Plan

Figure A2- Site Statistics Plan

Figure A3—- Pre-Development Drainage Plan

Figure A4 — Water Distribution Plan

Figure A5 — Water Demand Allocation Plan

Figure A6 — Subcatchment Plan

Figure A7 — Catchbasin Plan

Figure A8 — Low Impact Development Areas

Figure A9 — Infiltration Trenches

Figure A10 — Comparison Between Original Ground and Proposed Surface

Figure A11 — Comparison Between Bedrock and Proposed Surface
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TABLE B1

WATER DEMAND CHART
Location: 6171 Hazeldean Rd Population Densities -
Project No: 0OTT-00258780 Single Family 3.4 person/unit b3 >
Designed by: J.Fitzpatrick Semi-Detahced 2.7 person/unit ¢ ex
Checked By: B.Thomas Duplex 2.3 person/unit °
Date Revised: April 2022 Townhome (Row) 2.7 person/unit
Bachelor Apartment 14 person/unit
Water Consumption 1 Bedroom Apartment 1.4 person/unit
Residential = 280 L/cap/day 2 Bedroom Apartment 2.1 person/unit
Commercial = 5.0 L/mz/day 3 Bedroom Apartment 3.1 person/unit
4 Bedroom Apartment 4.1 person/unit
Avg. Apartment 1.8 person/unit
No. of Residential Units Residential Demands in (L/sec) Commercial Total Demands (L/sec)
Peaking Peaking
Singles/Semis/Towns Apartments Factors Factors
(x Avg Day) (x Avg Day)
. 2 AH P peak peak
o2 | .2 % E g < < 2 (< E. Total | Avg. Day Max Day | Hour Avg Max Day | Hour Avg | Max Max
°E | E sl = H S E E E E o | Persons | Demand | Max | Peak | pemand | Demand Demand| Max | Peak | pemand | Demand| Day | Day | Hour
ProposedBuildings| & & | 38| & 2 1l |l ol el < | 2] (PoP) | (Liday) | Day | Hour| (Liday) | (Liday) |Area(m?)| (L/day) | Day | Hour | (Liday) | (Liday) | (s) | (Lis) | (Us)
J-1 5 16 95 57 8 337.7 94,556 2.50 | 5.50 236,390 520,058 1,736.4 8,682 1.50 2.70 13,023 23,441 1.19 2.89 6.29
J-2 13 10 71.2 19,936 2.50 | 5.50 49,840 109,648 0.23 0.58 1.27
J-3 2 11 36.5 10,220 2.50 | 5.50 25,550 56,210 0.12 0.30 0.65
J-4 21 56.7 15,876 2.50 | 5.50 39,690 87,318 0.18 0.46 1.01
J-5 2 24 70.2 19,656 2.50 | 5.50 49,140 108,108 0.23 0.57 1.25
J-6 28 75.6 21,168 2.50 | 5.50 52,920 116,424 0.25 0.61 1.35
J-7 16 43.2 12,096 2.50 | 5.50 30,240 66,528 0.14 0.35 0.77
J-8 8 21.6 6,048 2.50 | 5.50 15,120 33,264 0.07 0.18 0.39
J-9 14 37.8 10,584 2.50 | 5.50 26,460 58,212 0.12 0.31 0.67
J-10
J-13 42 54 172.2 48,216 2.50 | 5.50 120,540 265,188 0.56 1.40 3.07
J-24 21 27 86.1 24,108 2.50 | 5.50 60,270 132,594 0.28 0.70 1.563
J-25 21 27 86.1 24,108 2.50 | 5.50 60,270 132,594 0.28 0.70 1.63
J-28 21 27 86.1 24,108 2.50 | 5.50 60,270 132,594 0.28 0.70 1.563
Total = 20 2 148 200 192 8 1,181 330,680 826,700 1,818,740 1,736 3.93 9.72 21.32




TABLE B2

Summary of Required Fire Flows (RFF) for 6171 Hazeldean Road

Type of Resdential Reference Table Requried Fire Flow (L/s)
Combined Fire Area = Single (x14) + Block 22 (4 Units) TABLE B3 167
Single TABLE B4 117
Block 26 / Townhome (8 Units) - With Firewall (Split 5:3) TABLE B5 167
Block 23 / Townhome (8 Units) - With Firewall (Split 4:4) TABLE B6 167
Block 28 /Townhome (5 Units) TABLE B7 167
Block 29 / Townhome (5 Units) TABLE B8 167
Block 31 / Townhome (8 Units) - With Firewall (Split 4:4) TABLE B9 167
Block 42 / Townhome (8 Units) - With Firewall (Split 4:4) TABLE B10 167
Block 36 / Townhome (8 Units) - With Firewall (Split 4:4) TABLE B11 167
Building A TABLE B12 150
Building B TABLE B13 167
Building C TABLE B14 167
Building D TABLE B15 200
Building E TABLE B16 167
Mixed Use Building TABLE B17 200




TABLE B3

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 1999
Building # / Type: Combined Fire Area = Single (x14) + Block 22 (4 Units)

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute
A = total floor area in m? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction

Task Options Multiplier Input Value Used Flre(ilIzqvxilnIotal
Wood Frame 1.5
Choose Building ggil?ca.;:‘gf;z[:cmn 1 Ordinary Construction 1
Frame (C) - 0.8
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Input :r':;i"('g)”"”' Floor 2 (14x122n? + 380m?) 2088 100% 2088 4176.0 m?
Floor 1 (14x122n? + 380m?) 2088 100% 2088
Basement 2088 0% 0
Fire Flow (F) F =220 *C * SQRT(A) 14,217
Fire Flow (F) Rounded to nearest 1,000 14,000
Reductions/Increases Due to Factors Effecting Burning
o Value Fire Flow | Fire Flow
Task Options Multiplier Input Change Total
Used . .
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -2,100 11,900
Building Contents |Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30% )
Conforms to NFPA13 No Sprinkler 0% 0 11,900
No Sprinkler 0%
Standard Water Supply for]
Choose Reduction Fire Department Hose Line| -10%
. and for Sprinkler System Not Standard Water Supply or Unavailable 0% 0 11,900
Due to Sprinkler
System Not Standard Wgter 0%
Supply or Unavailable
;;Islt);;upervised Sprinkler 0% . 0
N D ” Not Fully Supervised or N/A 0% 0 11,900
N/A
Exposed Wall Length
Separ- . E . Total
Exposures ;gli(;? Cond Sgg:(rj?tt(l)c:]n \A;;p”o:/r;i Length | No of L:;Z:: Sub- Charge CL(;tragle Exposure
Choose Structure (m) (m) [Storeys Factor Conditon %) (%) Charge
Exposure Distance (L/min)
Side 1 30 4 20.1to30] Type A 15 9 135 4E 10%
Side 2 14 3 10.1to 20| Type A 16 2 32 3B 13%
Front 30 4 20.1to30] Type A 88 2 176 4E 10% 45% 5355 17:255
Back 20 3 10.1to 20| Type A 12 2 24 3A 12%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min4 17,000
Obtain Required Total Required Fire Flow (RFF), L/sec 283
Fire Flow Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) 4 Yes
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) 167

Exposure Charges for Exposing Walls of Wood Frame Construction (from Table G5)
Wood-Frame or non-conbustible

Ordinary or fire-resisitve with unprotected openings

Ordinary or fire-resisitve with semi-protected openings

Ordinary or fire-resisitve with blank wall

Type A
Type B
Type C
Type D

Conditons for Separation

Separation Dist
Om to 3m
3.1mto 10m
10.1m to 20m
20.1m to 30m
30.1m to 45m
>45.1m

Condition

oabhwN -




TABLE B4

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 1999

Building # / Type:

Single

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute
A = total floor area in m? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction

. . Fire Flow Total
Task Options Multiplier Input Value Used (Limin)
Wood Frame 1.5
Choose Building ,C\l)rdlnary k()}or:‘sglrucnon ! Wiser Brame 15
Frame (C) on-combustible 08 .
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Input Building Floor Floor 2 122 100% 122 244.0 m?
Areas (A)
Floor 1 122 100% 122
Basement 122 0% 0
Fire Flow (F) F =220 *C * SQRT(A) 5,155
Fire Flow (F) Rounded to nearest 1,000 5,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow | Fire Flow
Task Options Multiplier Input Change Total
Used . .
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -750 4,250
Building Contents |Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30%
Conforms to NFPA13 ° No Sprinkler 0% 0 4,250
No Sprinkler 0%
Standard Water Supply for]
Choose Reduction Fire Department Hose Line| -10%
. and for Sprinkler System Not Standard Water Supply or Unavailable 0% 0 4,250
Due to Sprinkler
System Not Standard Water
. 0%
Supply or Unavailable
;;Islt);;upervnsed Sprinkler 0%
H 0,
N D " Not Fully Supervised or N/A 0% 0 4,250
N/A °
Exposed Wall Length
Separ- Total
ation Separation| Exposing Length- Total
Exposures Dist Cond Conditon | all type Length | No of height Stijb Chfrge Charge Exzosure
Choose Structure (m) (m)  |Storeys Factor Conditon ) (%) c arge
Exposure Distance (L/min)
Side 1 2.4 1 0to3 Type A 15.2 2 30.4 1A 22%
Side 2 2.4 1 0to3 Type A 17.8 2 35.6 1B 23%
58% 2,465 6,715
Front 26.4 4 20.1to30] Type A 8.7 2 17.4 4A 8% :
Back 44.4 5 30.1to45] Type A 8.7 2 17.4 5A 5%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min 4 7,000
Obtain Required Total Required Fire Flow (RFF), L/sec 117
Fire Flow Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no)qJ  No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) 117

Exposure Charges for Exposing Walls of Wood Frame Construction (from Table G5)

Type A Wood-Frame or non-conbustible

Type B Ordinary or fire-resisitve with unprotected openings
Type C Ordinary or fire-resisitve with semi-protected openings
Type D Ordinary or fire-resisitve with blank wall

Conditons for Separation
Separation Dist Condition
Om to 3m
3.1mto 10m
10.1m to 20m
20.1m to 30m
30.1m to 45m
>45.1m

oabhwN -




TABLE B5

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 1999
Building #/ Type: Block 26 / Townhome (8 Units) - With Firewall (Split 5:3)

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute
A = total floor area in m? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction

. . Fire Flow Total
Task Options Multiplier Input Value Used (Limin)
Wood Frame 1.5
Choose Building ,C\l)rdlnary k()}or:‘sglrucnon ! Wiser Brame 15
Frame (C) on-combustible 08 .
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Input Building Floor[F7o> 660 63% 4125 825.0 m?
Areas (A)
Floor 1 660 63% 412.5
Basement (At least 50% below grade, not included) 660 0% 0
Fire Flow (F) F =220 *C * SQRT(A) 9,479
Fire Flow (F) Rounded to nearest 1,000 9,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow | Fire Flow
Task Options Multiplier Input Change Total
Used . .
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -1,350 7,650
Building Contents |Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30%
Conforms to NFPA13 ’ No Sprinkler 0% 0 7,650
No Sprinkler 0%
Standard Water Supply for]
Choose Reduction Fire Department Hose Line| -10%
. and for Sprinkler System Not Standard Water Supply or Unavailable 0% 0 7,650
Due to Sprinkler
System Not Standard Water
. 0%
Supply or Unavailable
;;Islt);;upervnsed Sprinkler 0%
H 0,
N D " Not Fully Supervised or N/A 0% 0 7,650
N/A °
Exposed Wall Length
Separ- Total
ation Separation| Exposing Length- Total
Exposures Dist Cond Conditon | all type Length | No of height Sub- Charge Charge Exposure
H 0,
Choose Structure (m) (m)  |Storeys Factor Conditon ) (%) Charge
Exposure Distance (L/min)
Side 1 0.0 1 0to3 Type A 14.2 2 28.4 1A 22%
Side 2 2.4 1 0to3 Type A 14.2 2 28.4 1A 22%
53% 4,055 11,705
Front 28.4 4 20.1to30] Type A 43.5 2 87 4C 9% :
Back 50 6 >45.1 Type A 0 2 0 6 0%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min 4 12,000
Obtain Required Total Required Fire Flow (RFF), L'secs 200
Fire Flow Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) 4 Yes
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) 167

Exposure Charges for Exposing Walls of Wood Frame Construction (from Table G5)
Wood-Frame or non-conbustible

Ordinary or fire-resisitve with unprotected openings
Ordinary or fire-resisitve with semi-protected openings
Ordinary or fire-resisitve with blank wall

Type A
Type B
Type C
Type D

Conditons for Separation

Separation Dist
Om to 3m
3.1mto 10m
10.1m to 20m
20.1m to 30m
30.1m to 45m
>45.1m

Condition

oabhwN -




TABLE B6

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 1999
Building # / Type: Block 23 / Townhome (8 Units) - With Firewall (Split 4:4)

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute
A = total floor area in m? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction

. . Fire Flow Total
Task Options Multiplier Input Value Used (Limin)
Wood Frame 1.5
Choose Building ,C\l)rdlnary k()}or:‘sglrucnon ! Wiser Brame 15
Frame (C) on-combustible 08 .
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Input Building Floor[F7o> 660 50% 330 660.0 m?
Areas (A)
Floor 1 660 50% 330
Basement (At least 50% below grade, not included) 660 0% 0
Fire Flow (F) F =220 *C * SQRT(A) 8,478
Fire Flow (F) Rounded to nearest 1,000 8,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow | Fire Flow
Task Options Multiplier Input Change Total
Used . .
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -1,200 6,800
Building Contents |Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30%
Conforms to NFPA13 ’ No Sprinkler 0% 0 6,800
No Sprinkler 0%
Standard Water Supply for]
Choose Reduction Fire Department Hose Line| -10%
. and for Sprinkler System Not Standard Water Supply or Unavailable 0% 0 6,800
Due to Sprinkler
System Not Standard Water
. 0%
Supply or Unavailable
;;Islt);;upervnsed Sprinkler 0%
H 0,
N D " Not Fully Supervised or N/A 0% 0 6,800
N/A °
Exposed Wall Length
Separ- Total
ation Separation| Exposing Length- Total
Exposures Dist Cond Conditon | all type Length | No of height Sub- Charge Charge Exposure
H 0,
Choose Structure (m) (m)  |Storeys Factor Conditon ) (%) Charge
Exposure Distance (L/min)
Side 1 24.4 4 20.1to30] Type A 15.9 2 31.8 4B 8%
Side 2 0 1 0to3 Type A 15.9 2 31.8 1B 23%
57% 3,876 10,676
Front 28.4 4 20.1to30] Type A 20.6 2 41.2 4B 8% :
Back 8.7 2 3.1to10 | TypeA 16.9 2 33.8 2B 18%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min 4 11,000
Obtain Required Total Required Fire Flow (RFF), L/sec 183
Fire Flow Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) 4 Yes
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) 167

Exposure Charges for Exposing Walls of Wood Frame Construction (from Table G5)
Wood-Frame or non-conbustible

Ordinary or fire-resisitve with unprotected openings
Ordinary or fire-resisitve with semi-protected openings
Ordinary or fire-resisitve with blank wall

Type A
Type B
Type C
Type D

Conditons for Separation

Separation Dist
Om to 3m
3.1mto 10m
10.1m to 20m
20.1m to 30m
30.1m to 45m
>45.1m

Condition

oabhwN -




TABLE B7

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 1999
Building #/ Type: Block 28 /Townhome (5 Units)

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute
A = total floor area in m? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction

. . Fire Flow Total
Task Options Multiplier Input Value Used (Limin)
Wood Frame 1.5
Choose Building ,C\l)rdlnary k()}or:‘sglrucnon ! Wiser Brame 15
Frame (C) on-combustible 08 .
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Input Building Floor[F7o> 412 100% 12 824.0 m?
Areas (A)
Floor 1 412 100% 412
Basement (At least 50% below grade, not included) 412 0% 0
Fire Flow (F) F =220 *C * SQRT(A) 9,473
Fire Flow (F) Rounded to nearest 1,000 9,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow | Fire Flow
Task Options Multiplier Input Change Total
Used . .
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -1,350 7,650
Building Contents |Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30%
Conforms to NFPA13 ’ No Sprinkler 0% 0 7,650
No Sprinkler 0%
Standard Water Supply for]
Choose Reduction Fire Department Hose Line| -10%
. and for Sprinkler System Not Standard Water Supply or Unavailable 0% 0 7,650
Due to Sprinkler
System Not Standard Water
. 0%
Supply or Unavailable
;;Islt);;upervnsed Sprinkler 0%
H 0,
N D " Not Fully Supervised or N/A 0% 0 7,650
N/A °
Exposed Wall Length
Separ- Total
ation Separation| Exposing Length- Total
Exposures Dist Cond Conditon | all type Length | No of height Stijb Chfrge Charge Exzosure
Choose Structure (m) Storeys Factor Conditon ) (%) c arge
Exposure Distance (L/min)
Side 1 2.4 1 0to3 Type A 2 34 1B 23%
Side 2 8.7 2 3.1to10 | TypeA 2 34 2B 18%
46% 3,519 11,169
Front 324 5 [301t045] TypeA 2 34.6 58 5% i
Back 50 6 >45.1 Type A 2 0 6 0%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min 4 11,000
Obtain Required Total Required Fire Flow (RFF), L/sec 183
Fire Flow Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) 4 Yes
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) 167

Exposure Charges for Exposing Walls of Wood Frame Construction (from Table G5)
Wood-Frame or non-conbustible

Ordinary or fire-resisitve with unprotected openings

Ordinary or fire-resisitve with semi-protected openings

Ordinary or fire-resisitve with blank wall

Type A
Type B
Type C
Type D

Conditons for Separation

Separation Dist
Om to 3m
3.1mto 10m
10.1m to 20m
20.1m to 30m
30.1m to 45m
>45.1m

Condition

oabhwN -




TABLE B8

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 1999
Building #/ Type: Block 29 / Townhome (5 Units)

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute
A = total floor area in m? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction

. . Fire Flow Total
Task Options Multiplier Input Value Used (Limin)
Wood Frame 1.5
Choose Building ,C\l)rdlnary k()}or:‘sglrucnon ! Wiser Brame 15
Frame (C) on-combustible 08 .
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Input Building Floor[F7o> 412 100% 12 824.0 m?
Areas (A)
Floor 1 412 100% 412
Basement (At least 50% below grade, not included) 412 0% 0
Fire Flow (F) F =220 *C * SQRT(A) 9,473
Fire Flow (F) Rounded to nearest 1,000 9,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow | Fire Flow
Task Options Multiplier Input Change Total
Used . .
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -1,350 7,650
Building Contents |Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30%
Conforms to NFPA13 ’ No Sprinkler 0% 0 7,650
No Sprinkler 0%
Standard Water Supply for]
Choose Reduction Fire Department Hose Line| -10%
. and for Sprinkler System Not Standard Water Supply or Unavailable 0% 0 7,650
Due to Sprinkler
System Not Standard Water
. 0%
Supply or Unavailable
;;Islt);;upervnsed Sprinkler 0%
H 0,
N D " Not Fully Supervised or N/A 0% 0 7,650
N/A °
Exposed Wall Length
Separ- Total
ation Separation| Exposing Length- Total
Exposures Dist Cond Conditon | all type Length | No of height Stijb Chfrge Charge Exzosure
Choose Structure (m) Storeys Factor Conditon ) (%) c arge
Exposure Distance (L/min)
Side 1 2.4 1 0to3 Type A 2 34 1B 23%
Side 2 28.4 4 20.1to30] Type A 2 34 4B 8%
36% 2,754 10,404
Front 324 5 [301t045] TypeA 2 29.8 5A 5% i
Back 50 6 >45.1 Type A 2 0 6 0%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min 4 10,000
Obtain Required Total Required Fire Flow (RFF), L/sec 167
Fire Flow Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no)qJ  No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) 167

Exposure Charges for Exposing Walls of Wood Frame Construction (from Table G5)
Wood-Frame or non-conbustible

Ordinary or fire-resisitve with unprotected openings
Ordinary or fire-resisitve with semi-protected openings
Ordinary or fire-resisitve with blank wall

Type A
Type B
Type C
Type D

Conditons for Separation

Separation Dist
Om to 3m
3.1mto 10m
10.1m to 20m
20.1m to 30m
30.1m to 45m
>45.1m

Condition

oabhwN -




TABLE B9

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 1999
Building # / Type: Block 31/ Townhome (8 Units) - With Firewall (Split 4:4)

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute
A = total floor area in m? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction

. . Fire Flow Total
Task Options Multiplier Input Value Used (Limin)
Wood Frame 1.5
Choose Building ,C\l)rdlnary k()}or:‘sglrucnon ! Wiser Brame 15
Frame (C) on-combustible 08 .
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Input Building Floor[57> 660 50% 330 660.0 m?
Areas (A)
Floor 1 660 50% 330
Basement (At least 50% below grade, not included) 660 0% 0
Fire Flow (F) F =220 *C * SQRT(A) 8,478
Fire Flow (F) Rounded to nearest 1,000 8,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow | Fire Flow
Task Options Multiplier Input Change Total
Used . .
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -1,200 6,800
Building Contents |Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30%
Conforms to NFPA13 ’ No Sprinkler 0% 0 6,800
No Sprinkler 0%
Standard Water Supply for]
Choose Reduction Fire Department Hose Line| -10%
. and for Sprinkler System Not Standard Water Supply or Unavailable 0% 0 6,800
Due to Sprinkler
System Not Standard Water
. 0%
Supply or Unavailable
;;Islt);;upervnsed Sprinkler 0%
H 0,
N D " Not Fully Supervised or N/A 0% 0 6,800
N/A °
Exposed Wall Length
Separ- Total
ation Separation| Exposing Length- Total
Exposures Dist Cond Conditon | all type Length | No of height Sub- Charge Charge Exposure
H 0,
Choose Structure (m) (m)  |Storeys Factor Conditon ) (%) Charge
Exposure Distance (L/min)
Side 1 2.4 1 0to3 Type A 16.3 2 32.6 1B 23%
Side 2 0 1 0to3 Type A 16.3 2 32.6 1B 23%
67% 4,556 11,356
Front 28.4 4 20.1to30] Type A 241 2 48.2 4B 8% :
Back 15.5 3 10.1to 20| Type A 24.1 2 48.2 3B 13%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min 4 11,000
Obtain Required Total Required Fire Flow (RFF), L/sec 183
Fire Flow Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) 4 Yes
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) 167

Exposure Charges for Exposing Walls of Wood Frame Construction (from Table G5)

Type A Wood-Frame or non-conbustible

Type B Ordinary or fire-resisitve with unprotected openings
Type C Ordinary or fire-resisitve with semi-protected openings
Type D Ordinary or fire-resisitve with blank wall

Conditons for Separation
Separation Dist Condition
Om to 3m
3.1mto 10m
10.1m to 20m
20.1m to 30m
30.1m to 45m
>45.1m

oabhwN -




TABLE B10

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 1999
Building # / Type: Block 42 / Townhome (8 Units) - With Firewall (Split 4:4)

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute
A = total floor area in m? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction

. . Fire Flow Total
Task Options Multiplier Input Value Used (Limin)
Wood Frame 1.5
Choose Building ,C\l)rdlnary k()}or:‘sglrucnon ! Wiser Brame 15
Frame (C) on-combustible 08 .
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Input Building Floor[57> 660 50% 330 660.0 m?
Areas (A)
Floor 1 660 50% 330
Basement (At least 50% below grade, not included) 660 0% 0
Fire Flow (F) F =220 *C * SQRT(A) 8,478
Fire Flow (F) Rounded to nearest 1,000 8,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow | Fire Flow
Task Options Multiplier Input Change Total
Used . .
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -1,200 6,800
Building Contents |Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30%
Conforms to NFPA13 ’ No Sprinkler 0% 0 6,800
No Sprinkler 0%
Standard Water Supply for]
Choose Reduction Fire Department Hose Line| -10%
. and for Sprinkler System Not Standard Water Supply or Unavailable 0% 0 6,800
Due to Sprinkler
System Not Standard Water
. 0%
Supply or Unavailable
;;Islt);;upervnsed Sprinkler 0%
H 0,
N D " Not Fully Supervised or N/A 0% 0 6,800
N/A °
Exposed Wall Length
Separ- Total
ation Separation| Exposing Length- Total
Exposures Dist Cond Conditon | all type Length | No of height Sub- Charge Charge Exposure
H 0,
Choose Structure (m) (m)  |Storeys Factor Conditon ) (%) Charge
Exposure Distance (L/min)
Side 1 11.5 3 10.1to 20| Type A 4.5 2 9 3A 12%
Side 2 0 1 0to3 Type A 13.7 2 27.4 1A 22%
55% 3,740 10,540
Front 28.4 4 20.1to30] Type A 241 2 48.2 4B 8% :
Back 19.8 3 10.1to 20| Type A 24.1 2 48.2 3B 13%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min 4 11,000
Obtain Required Total Required Fire Flow (RFF), L/sec 183
Fire Flow Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) 4 Yes
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) 167

Exposure Charges for Exposing Walls of Wood Frame Construction (from Table G5)
Wood-Frame or non-conbustible

Ordinary or fire-resisitve with unprotected openings
Ordinary or fire-resisitve with semi-protected openings
Ordinary or fire-resisitve with blank wall

Type A
Type B
Type C
Type D

Conditons for Separation

Separation Dist
Om to 3m
3.1mto 10m
10.1m to 20m
20.1m to 30m
30.1m to 45m
>45.1m

Condition

oabhwN -




TABLE B11

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 1999
Building # / Type: Block 36 / Townhome (8 Units) - With Firewall (Split 4:4)

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute
A = total floor area in m? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction

. . Fire Flow Total
Task Options Multiplier Input Value Used (Limin)
Wood Frame 1.5
Choose Building ,C\l)rdlnary k()}or:‘sglrucnon ! Wiser Brame 15
Frame (C) on-combustible 08 .
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Input Building Floor[57> 660 50% 330 660.0 m?
Areas (A)
Floor 1 660 50% 330
Basement (At least 50% below grade, not included) 660 0% 0
Fire Flow (F) F =220 *C * SQRT(A) 8,478
Fire Flow (F) Rounded to nearest 1,000 8,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow | Fire Flow
Task Options Multiplier Input Change Total
Used . .
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -1,200 6,800
Building Contents |Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30%
Conforms to NFPA13 ’ No Sprinkler 0% 0 6,800
No Sprinkler 0%
Standard Water Supply for]
Choose Reduction Fire Department Hose Line| -10%
. and for Sprinkler System Not Standard Water Supply or Unavailable 0% 0 6,800
Due to Sprinkler
System Not Standard Water
. 0%
Supply or Unavailable
;;Islt);;upervnsed Sprinkler 0%
H 0,
N D " Not Fully Supervised or N/A 0% 0 6,800
N/A °
Exposed Wall Length
Separ- Total
ation Separation| Exposing Length- Total
Exposures Dist Cond Conditon | all type Length | No of height Sub- Charge Charge Exposure
H 0,
Choose Structure (m) (m)  |Storeys Factor Conditon ) (%) Charge
Exposure Distance (L/min)
Side 1 8.7 2 3.1to10 | TypeA 13.7 2 27.4 2A 17%
Side 2 0 1 0to3 Type A 13.7 2 27.4 1A 22%
60% 4,080 10,880
Front 28.4 4 20.1to30] Type A 24.3 2 48.6 4B 8% :
Back 15 3 10.1to 20| Type A 24.3 2 48.6 3B 13%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min 4 11,000
Obtain Required Total Required Fire Flow (RFF), L/sec 183
Fire Flow Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) 4 Yes
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) 167

Exposure Charges for Exposing Walls of Wood Frame Construction (from Table G5)

Type A Wood-Frame or non-conbustible

Type B Ordinary or fire-resisitve with unprotected openings
Type C Ordinary or fire-resisitve with semi-protected openings
Type D Ordinary or fire-resisitve with blank wall

Conditons for Separation
Separation Dist Condition
Om to 3m
3.1mto 10m
10.1m to 20m
20.1m to 30m
30.1m to 45m
>45.1m

oabhwN -




TABLE B12

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 1999

Building # / Type:

Building A

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute
A = total floor area in m’? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction

Fire Flow Total

Task Options Multiplier Input Value Used (Limin)
Wood Frame 1.5
Choose Building Ordinary Conlstructlon 1 , .
Non-combustible Ordinary Construction
Frame (C) . 0.8
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Input Building Floor| Floor 4 1035 100% 1035
4140.0 m?
Areas (A) Floor 3 1035 100% 1035
Floor 2 1035 100% 1035
Floor 1 1035 100% 1035
Fire Flow (F) F =220 * C * SQRT(A) 14,155
Fire Flow (F) Rounded to nearest 1,000 14,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow |Fire Flow
Task Options Multiplier Input Used Change Total
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -2,100 11,900
Building Contents |F e Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30%
Conforms to NFPA13 ? Adequate Sprinkler Conforms to NFPA13 -30% -3,570 8,330
No Sprinkler 0%
Standard Water Supply for]
. . e
Choose Reduction Al Depart.ment Ase g 10% Standard Water Supply for Fire Department Hose Line and for
. and for Sprinkler System . -10% -1,190 7,140
Due to Sprinkler Sprinkler System
System Not Standard Water o
- 0%
Supply or Unavailable
g;l‘lériuperwsed Sprinkler 10%
Full i inkl -109 -1,190 5,950
Not Fully Supervised or ” ully Supervised Sprinkler System % , ,
N/A >
Exposed Wall Length
Separ- Total
ation Separation| Exposing Length- Total
Exposures ) Cond . b
p Dist on Conditon | Wall type L | Mo height Sul? Choarge Charge Exzosure
Choose Structure (m) (m) ~ [Storeys Factor Conditon %) (%) c arge
Exposure Distance (L/min)
Side 1 50.0 6 >45.1 Type A 0.0 2 0 6 0%
Side 2 13 3 10.1t0 20| Type A 7.0 4 28 3A 12%
28% 3,332 9,282
Front 30 4 20.1to30] Type A 7.0 4 28 4A 8% ?
Back 25.7 4 20.1to30] Type A 14.8 2 29.6 4A 8%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min4 9,000
Obtain Required Total Required Fire Flow (RFF), L/sec 150
Fire Flow Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) 3 150

Exposure Charges for Exposing Walls of Wood Frame Construction (from Table G5)
Wood-Frame or non-conbustible
Ordinary or fire-resisitve with unprotected openings

Ordinary or fire-resisitve with semi-protected openings
Ordinary or fire-resisitve with blank wall

Type A
Type B
Type C
Type D

Conditons for Separation

Separation Dist
Om to 3m
3.1mto 10m
10.1m to 20m
20.1m to 30m
30.1m to 45m
>45.1m

Condition

o ah WN 2




TABLE B13

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 1999

Building # / Type:

Building B

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute
A = total floor area in m’? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction

Fire Flow Total

Task Options Multiplier Input Value Used (Limin)
Wood Frame 1.5
Choose Building Ordinary Conlstructlon 1 , .
Non-combustible Ordinary Construction 1
Frame (C) . 0.8
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Input Building Floor| Floor 4 1035 100% 1035
4140.0 m?
Areas (A) Floor 3 1035 100% 1035
Floor 2 1035 100% 1035
Floor 1 1035 100% 1035
Fire Flow (F) F =220 * C * SQRT(A) 14,155
Fire Flow (F) Rounded to nearest 1,000 14,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow |Fire Flow
Task Options Multiplier Input Used Change Total
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -2,100 11,900
Building Contents |F;ce Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30%
Conforms to NFPA13 ? Adequate Sprinkler Conforms to NFPA13 -30% -3,570 8,330
No Sprinkler 0%
Standard Water Supply for]
. . e
Choose Reduction Al Depart.ment Ase g 10% Standard Water Supply for Fire Department Hose Line and for
. and for Sprinkler System . -10% -1,190 7,140
Due to Sprinkler Sprinkler System
System Not Standard Water o
- 0%
Supply or Unavailable
g;l‘lériuperwsed Sprinkler 10%
Full i inkl -109 -1,190 5,950
Not Fully Supervised or ” ully Supervised Sprinkler System % s ,
N/A >
Exposed Wall Length
Separ- Total
ation Separation| Exposing Length- Total
Exposures ) Cond . b
p Dist on Conditon | Wall type L | Mo height Sul? Choarge Charge Exzosure
Choose Structure (m) (m) ~ [Storeys Factor Conditon %) (%) c arge
Exposure Distance (L/min)
Side 1 13.0 3 10.1t0 20| Type A 7.0 4 28 3A 12%
Side 2 27.0 4 20.1to30] Type A 9.5 2 19 4A 8%
32% 3,808 9,758
Front 13.0 B] 10.1t0 20| Type A 7 4 28 3A 12% ?
Back 50.0 6 >45.1 Type A 0 2 0 6 0%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min 4 10,000
Obtain Required Total Required Fire Flow (RFF), L/sec 167
Fire Flow Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) 3 167

Exposure Charges for Exposing Walls of Wood Frame Construction (from Table G5)
Wood-Frame or non-conbustible
Ordinary or fire-resisitve with unprotected openings

Ordinary or fire-resisitve with semi-protected openings
Ordinary or fire-resisitve with blank wall

Type A
Type B
Type C
Type D

Conditons for Separation

Separation Dist
Om to 3m
3.1mto 10m
10.1m to 20m
20.1m to 30m
30.1m to 45m
>45.1m

Condition

o ah WN 2




TABLE B14

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 1999

Building # / Type:

Building C

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute
A = total floor area in m’? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction

. - Fire Flow Total
Task Options Multiplier Input Value Used (Limin)
Wood Frame 1.5
Choose Building Ordinary Conlstructlon 1 , .
Non-combustible Ordinary Construction 1
Frame (C) . 0.8
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Input Building Floor| Floor 4 1035 100% 1035
4140.0 m?
Areas (A) Floor 3 1035 100% 1035
Floor 2 1035 100% 1035
Floor 1 1035 100% 1035
Fire Flow (F) F =220 * C * SQRT(A) 14,155
Fire Flow (F) Rounded to nearest 1,000 14,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow |Fire Flow
Task Options Multiplier Input Used Change Total
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -2,100 11,900
Building Contents |F ce Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30%
Conforms to NFPA13 ? Adequate Sprinkler Conforms to NFPA13 -30% -3,570 8,330
No Sprinkler 0%
Standard Water Supply for]
. . e
Choose Reduction Al Depart.ment Ase g 10% Standard Water Supply for Fire Department Hose Line and for
. and for Sprinkler System . -10% -1,190 7,140
Due to Sprinkler Sprinkler System
System Not Standard Water o
- 0%
Supply or Unavailable
g;l‘lériuperwsed Sprinkler 10%
Full i inkl -109 -1,190 5,950
Not Fully Supervised or ” ully Supervised Sprinkler System % , ,
N/A >
Exposed Wall Length
Separ- Total
ation Separation| Exposing Length- Total
Exposures Dist Cond Conditon | wall type Length | No of height Sub- Charge i Exposure
B 9
Choose Structure (m) (m) ~ [Storeys Factor Conditon %) (%) Charge
Exposure Distance (L/min)
Side 1 9.3 2 3.1to10 | Type A 22.2 4 88.6 2C 19%
Side 2 30 4 20.1to30] Type A 22.2 9 199.8 4E 10%
34% 4,046 9,996
Front 30.7 5 30.1to45] TypeA | 16.49 4 65.96 5C 5% ?
Back 50 6 >45.1 Type A 0 2 0 6 0%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min 4 10,000
Obtain Required Total Required Fire Flow (RFF), L/sec 167
Fire Flow Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) 3 167

Exposure Charges for Exposing Walls of Wood Frame Construction (from Table G5)
Wood-Frame or non-conbustible

Ordinary or fire-resisitve with unprotected openings
Ordinary or fire-resisitve with semi-protected openings
Ordinary or fire-resisitve with blank wall

Type A
Type B
Type C
Type D

Conditons for Separation

Separation Dist
Om to 3m
3.1mto 10m
10.1m to 20m
20.1m to 30m
30.1m to 45m
>45.1m

Condition

o ah WN 2




TABLE B15

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 1999

Building # / Type:

Building D

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute
A = total floor area in m’? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction

Fire Flow Total

Task Options Multiplier Input Value Used (Limin)
Wood Frame 1.5
Choose Building Ordinary Conlstructlon 1 , .
Non-combustible Ordinary Construction
Frame (C) . 0.8
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Input Building Floor| Floor 4 1035 100% 1035
4140.0 m?
Areas (A) Floor 3 1035 100% 1035
Floor 2 1035 100% 1035
Floor 1 1035 100% 1035
Fire Flow (F) F =220 * C * SQRT(A) 14,155
Fire Flow (F) Rounded to nearest 1,000 14,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow |Fire Flow
Task Options Multiplier Input Used Change Total
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -2,100 11,900
Building Contents |F ce Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30%
Conforms to NFPA13 ? Adequate Sprinkler Conforms to NFPA13 -30% -3,570 8,330
No Sprinkler 0%
Standard Water Supply for]
. . e
Choose Reduction Al Depart.ment Ase g 10% Standard Water Supply for Fire Department Hose Line and for
. and for Sprinkler System . -10% -1,190 7,140
Due to Sprinkler Sprinkler System
System Not Standard Water o
- 0%
Supply or Unavailable
g;l‘lériuperwsed Sprinkler 10%
Full i inkl -109 -1,190 5,950
Not Fully Supervised or ” ully Supervised Sprinkler System % , ,
N/A >
Exposed Wall Length
Separ- Total
ation Separation| Exposing Length- Total
Exposures Dist Cond Conditon | wall type Length | No of height Sub- Charge i Exposure
B 9
Choose Structure (m) (m) ~ [Storeys Factor Conditon %) (%) Charge
Exposure Distance (L/min)
Side 1 9.3 2 3.1to10 | Type A 22.2 4 88.6 2C 19%
Side 2 9.3 2 3.1to10 | Type A 22.2 4 88.6 2C 19%
50% 5,950 11,900
Front 13 B] 10.1t0 20| Type A 7 4 28 3A 12% ?
Back 50 6 >45.1 Type A 0 2 0 6 0%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min 4 12,000
Obtain Required Total Required Fire Flow (RFF), L/'sec§ 200
Fire Flow Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec)q4 200

Exposure Charges for Exposing Walls of Wood Frame Construction (from Table G5)
Wood-Frame or non-conbustible
Ordinary or fire-resisitve with unprotected openings

Ordinary or fire-resisitve with semi-protected openings
Ordinary or fire-resisitve with blank wall

Type A
Type B
Type C
Type D

Conditons for Separation

Separation Dist
Om to 3m
3.1mto 10m
10.1m to 20m
20.1m to 30m
30.1m to 45m
>45.1m

Condition

o ah WN 2




TABLE B16

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 1999

Building # / Type:

Building E

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute
A = total floor area in m’? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction

. - Fire Flow Total
Task Options Multiplier Input Value Used (Limin)
Wood Frame 1.5
Choose Building Ordinary Conlstructlon 1 , .
Non-combustible Ordinary Construction 1
Frame (C) . 0.8
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Input Building Floor| Floor 4 1035 100% 1035
4140.0 m?
Areas (A) Floor 3 1035 100% 1035
Floor 2 1035 100% 1035
Floor 1 1035 100% 1035
Fire Flow (F) F =220 * C * SQRT(A) 14,155
Fire Flow (F) Rounded to nearest 1,000 14,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow |Fire Flow
Task Options Multiplier Input Used Change Total
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -2,100 11,900
Building Contents |F ce Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30%
Conforms to NFPA13 ? Adequate Sprinkler Conforms to NFPA13 -30% -3,570 8,330
No Sprinkler 0%
Standard Water Supply for]
. . e
Choose Reduction Al Depart.ment Ase g 10% Standard Water Supply for Fire Department Hose Line and for
. and for Sprinkler System . -10% -1,190 7,140
Due to Sprinkler Sprinkler System
System Not Standard Water o
- 0%
Supply or Unavailable
g;l‘lériuperwsed Sprinkler 10%
Full i inkl -109 -1,190 5,950
Not Fully Supervised or ” ully Supervised Sprinkler System % , ,
N/A >
Exposed Wall Length
Separ- Total
ation Separation| Exposing Length- Total
Exposures Dist Cond Conditon | wall type Length | No of height Sub- Charge i Exposure
B 9
Choose Structure (m) (m) ~ [Storeys Factor Conditon %) (%) Charge
Exposure Distance (L/min)
Side 1 9.4 2 3.1to10 | Type A 22.2 4 88.6 2C 19%
Side 2 50 6 >45.1 Type A 22.2 4 88.6 6 0%
31% 3,689 9,639
Front 15.89 3 10.1t0 20| Type A 2.92 4 11.68 3A 12% ?
Back 50 6 >45.1 Type A 0 2 0 6 0%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min 4 10,000
Obtain Required Total Required Fire Flow (RFF), L/sec 167
Fire Flow Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) 3 167

Exposure Charges for Exposing Walls of Wood Frame Construction (from Table G5)
Wood-Frame or non-conbustible

Ordinary or fire-resisitve with unprotected openings
Ordinary or fire-resisitve with semi-protected openings
Ordinary or fire-resisitve with blank wall

Type A
Type B
Type C
Type D

Conditons for Separation

Separation Dist
Om to 3m
3.1mto 10m
10.1m to 20m
20.1m to 30m
30.1m to 45m
>45.1m

Condition

o ah WN 2




TABLE B17

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 1999

Building #/ Type:

Mixed Use Building

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220 * C * SQRT(A)

F = required fire flow in litres per minute

A = total floor area in m? (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options Multiplier Input Value Used Fire Flow Total (L/min)
Wood Frame 1.5
P Ordinary Construction 1
Choose Building Non-combustible Non-combustible Construction 0.8
Frame (C) ) 0.8
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Floor 9 1590 50% 795
Floor 8 1790 50% 895
o Floor 7 1790 50% 895
Input Building Floor Floor 6 1790 50% 895 9940.0 m?
Areas (A)
Floor 5 1790 50% 895
Floor 4 1790 50% 895
Floor 3 1790 50% 895
Floor 2 1790 100% 1790
Floor 1 1985 100% 1985
Fire Flow (F) F =220 * C* SQRT(A) 17,547
Fire Flow (F) Rounded to nearest 1,000 18,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow | Fire Flow
Task Options Multiplier Input Used Change Total
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of JCombustible 0% Limited Combustible -15% -2,700 15,300
Building Contents [Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30%
Conforms to NFPA13 ° Adequate Sprinkler Conforms to NFPA13 -30% -4,590 10,710
No Sprinkler 0%
Standard Water Supply for
X . 109
Choose Reduction e Depaﬂment Iifesse L 10% Standard Water Supply for Fire Department Hose Line and for
. and for Sprinkler System X -10% -1,530 9,180
Due to Sprinkler Sprinkler System
System Not Standard Water o
- 0%
Supply or Unavailable
gtlslt)(;riuperwsed Sprinkler 0%
Fully S ised Sprinkler Syst, -10% -1,530 7,650
Not Fully Supervised or 0% LS  S MU S S ?
N/A i
Exposed Wall Length
Separ- Total
ation Separation | Exposing Length- Total
Exposures Dist Cond Conditon | wall type Length | No of height SL:jb— Charge T Exzosure
St Condit % @
Choose Structure (m) (m) OTYS1 Factor onditen (%) (%) (L/ar.ge)
Exposure Distance min
Side 1 17.0 3 10.1t020 ] Type A 10.0 3 30 3A 12%
Side 2 30 4 20.1t0 30| Type A 22.0 4 88 4C 9%
29% 4,437 12,087
Front 30 4 20.1t0 30| Type A 14.8 2 29.6 4A 8%
Back 50 6 >45.1 Type A 0 0 0 6 0%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =] 12,000
Obtain Required Total Required Fire Flow (RFF), L/sec = 200
Fire Flow Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) = No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) = 200

Exposure Charges for Exposing Walls of Wood Frame Construction (from Table G5)

Type A
Type B
Type C
Type D

Wood-Frame or non-conbustible

Ordinary or fire-resisitve with unprotected openings
Ordinary or fire-resisitve with semi-protected openings
Ordinary or fire-resisitve with blank wall

Conditons for Separation

Separation Dist
Om to 3m
3.1mto 10m
10.1m to 20m
20.1m to 30m
30.1m to 45m
>45.1m

Condition

[ B N N




Appendix C

EXP Services Inc.

Site Servicing and Stormwater Management Report
6171 Hazeldean Road

00258780-A0

2022-05-11

Scenario 1A Result Tables (Peak Hour) Based on Single Feed from Connection #1
* Junction Table
* Pipe Table
* Reservoir Table

Scenario 1B Result Tables (Peak Hour) Based on Single Feed from Connection #1
* Junction Table
* Pipe Table

* Reservoir Table

Scenario 1C Result Tables (Max Day Plus Fire Flow) Based on Single Feed from Connection #1

Junction Table
Pipe Table

* Reservoir Table
» Fire Flow Report

Scenario 2A Result Tables (Peak Hour) Based on Single Feed from Connection #2

* Junction Table
* Pipe Table
* Reservoir Table

Scenario 2B Result Tables (Peak Hour) Based on Single Feed from Connection #2

* Junction Table
* Pipe Table
* Reservoir Table

Scenario 2C Result Tables (Max Day Plus Fire Flow) Based on Single Feed from Connection #2

« Junction Table

* Pipe Table

* Reservoir Table
* Fire Flow Report



Average Day - Boundary Conditon, Location 1

6171 Hazeldean Road, Ottawa, ON

Junction Table - Time: 0.00 hours

Label Elevation Demand | Hydraulic Pressure
(m) (L/s) Grade (psi)
(m)
J-01 122.19 1.19 160.70 54.7
J-02 119.69 0.23 160.70 58.2
J-03 118.67 0.12 160.70 59.7
J-04 118.45 0.18 160.70 60.0
J-05 117.43 0.23 160.70 61.4
J-06 117.02 0.25 160.70 62.0
J-07 118.88 0.15 160.70 59.4
J-08 119.76 0.07 160.70 58.1
J-09 117.12 0.12 160.70 61.9
J-10 120.76 0.00 160.70 56.7
J-13 117.92 0.56 160.70 60.7
J-16 119.76 0.00 160.70 58.1
J-17 118.80 0.00 160.70 59.5
J-18 120.40 0.00 160.70 57.2
J-22 118.21 0.00 160.70 60.3
J-23 120.51 0.00 160.70 57.0
J-24 119.50 0.28 160.70 58.5
J-25 118.80 0.28 160.70 59.5
J-28 118.00 0.28 160.70 60.6
J-29 120.44 0.00 160.70 57.1
Pipe Table - Time: 0.00 hours
Label Start Stop | Diameter | Length Hazen- Flow Material Velocity
Node Node (mm) (Scaled) | Williams (L/s) (m/s)
(m) C
P-1 J-01 J-02 204.0 167 110.0 -0.14 | PVC 0.00
pP-2 J-02 J-03 204.0 73 110.0 -0.37 | PVC 0.01
P-11 J-10 J-01 204.0 69 110.0 1.05 | PVC 0.03
P-12 J-04 J-05 204.0 117 110.0 0.21 | PVC 0.01
P-13 J-05 J-06 204.0 75 110.0 -0.02 | PVC 0.00
P-14 J-06 J-07 204.0 122 110.0 -0.32 | PVC 0.01
P-24 J-06 J-09 204.0 71 110.0 0.04 | PVC 0.00
P-23 J-09 J-22 204.0 48 110.0 -0.08 | PVC 0.00
P-35 J-22 J-08 204.0 71 110.0 -0.64 | PVC 0.02
P-16 J-22 J-13 204.0 20 110.0 0.56 | PVC 0.02
P-28 J-23 J-24 204.0 68 110.0 -0.31 | PVC 0.01
P-29 J-24 J-25 204.0 62 110.0 -0.59 | PVC 0.02
P-32 J-25 J-28 204.0 64 110.0 -0.87 | PVC 0.03
P-36 J-29 J-18 204.0 10 110.0 -2.79 | PVC 0.09
P-4 J-03 J-17 297.0 77 120.0 0.00 | PVC 0.00
P-5 J-03 J-04 297.0 40 120.0 -0.49 | PVC 0.01
P-6 J-04 J-07 297.0 76 120.0 -0.88 | PVC 0.01
pP-7 J-07 J-08 297.0 72 120.0 -1.34 | PVC 0.02
P-8 J-08 J-16 297.0 19 120.0 -2.05 | PVC 0.03
Bentley Systems, Inc. Haestad Methods Solution WaterGEMS
WaterModel_Rev7.wtg Center [10.03.02.75]
4/11/2022 27 Siemon Company Drive Suite 200 W Page 1 of 18

Watertown, CT 06795 USA +1-203-755-1666



6171 Hazeldean Road, Ottawa, ON

Average Day - Boundary Conditon, Location 1

Pipe Table - Time: 0.00 hours

Label

Start Stop | Diameter | Length Hazen- Flow Material Velocity
Node Node (mm) (Scaled) | Williams (L/s) (m/s)
(m) C
P-9 J-16 J-10 297.0 44 120.0 -2.05 | PVC 0.03
P-10 J-10 J-23 297.0 62 120.0 -3.10 | PVC 0.04
P-34 J-23 J-29 297.0 17 120.0 -2.79 | PVC 0.04
P-25 R-1 J-18 600.0 16 130.0 3.94 | PVC 0.01
P-26 R-2 J-17 600.0 16 130.0 (N/A) | PVC (N/A)
P-33 J-18 J-28 762.0 219 130.0 1.15 | Concrete 0.00
Bentley Systems, Inc. Haestad Methods Solution WaterGEMS
WaterModel_Rev7.wtg Center [10.03.02.75]
4/11/2022 27 Siemon Company Drive Suite 200 W Page 2 of 18

Watertown, CT 06795 USA +1-203-755-1666



6171 Hazeldean Road, Ottawa, ON
Average Day - Boundary Conditon, Location 1

Reservoir Table - Time: 0.00 hours

Label Elevation Hydraulic
(m) Grade
(m)
R-1 160.70 160.70
R-2 160.70 (N/A)

WaterModel_Rev7.wtg
4/11/2022

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

WaterGEMS
[10.03.02.75]
Page 3 of 18



Peak Hour - Boundary Conditon, Location 1

6171 Hazeldean Road, Ottawa, ON

Junction Table - Time: 0.00 hours

Label Elevation Demand | Hydraulic Pressure
(m) (L/s) Grade (psi)
(m)
J-01 122.19 6.29 156.76 49.1
J-02 119.69 1.27 156.76 52.6
J-03 118.67 0.65 156.76 54.1
J-04 118.45 1.01 156.76 54.4
J-05 117.43 1.25 156.76 55.8
J-06 117.02 1.35 156.76 56.4
J-07 118.88 0.77 156.76 53.8
J-08 119.76 0.39 156.77 52.5
J-09 117.12 0.67 156.76 56.3
J-10 120.76 0.00 156.77 51.1
J-13 117.92 3.07 156.76 55.1
J-16 119.76 0.00 156.77 52.5
J-17 118.80 0.00 156.76 53.9
J-18 120.40 0.00 156.80 51.7
J-22 118.21 0.00 156.76 54.7
J-23 120.51 0.00 156.79 51.5
J-24 119.50 1.53 156.79 52.9
J-25 118.80 1.53 156.79 53.9
J-28 118.00 1.53 156.80 55.1
J-29 120.44 0.00 156.80 51.6
Pipe Table - Time: 0.00 hours
Label Start Stop | Diameter | Length Hazen- Flow Material Velocity
Node Node (mm) (Scaled) | Williams (L/s) (m/s)
(m) C
P-1 J-01 J-02 204.0 167 110.0 -0.68 | PVC 0.02
p-2 J-02 J-03 204.0 73 110.0 -1.95 | PVC 0.06
P-11 J-10 J-01 204.0 69 110.0 5.61 [ PVC 0.17
P-12 J-04 J-05 204.0 117 110.0 1.14 | PVC 0.03
P-13 J-05 J-06 204.0 75 110.0 -0.11 | PVC 0.00
P-14 J-06 J-07 204.0 122 110.0 -1.73 | PVC 0.05
P-24 J-06 J-09 204.0 71 110.0 0.27 | PVC 0.01
P-23 J-09 J-22 204.0 48 110.0 -0.40 | PVC 0.01
P-35 J-22 J-08 204.0 71 110.0 -3.47 | PVC 0.11
P-16 J-22 J-13 204.0 20 110.0 3.07 [ PVC 0.09
P-28 J-23 J-24 204.0 68 110.0 -0.06 | PVC 0.00
P-29 J-24 J-25 204.0 62 110.0 -1.59 | PVC 0.05
P-32 J-25 J-28 204.0 64 110.0 -3.12 | PVC 0.10
P-36 J-29 J-18 297.0 10 120.0 | -16.66 | PVC 0.24
P-4 J-03 J-17 297.0 77 120.0 0.00 | PVC 0.00
P-5 J-03 J-04 297.0 40 120.0 -2.60 | PVC 0.04
P-6 J-04 J-07 297.0 76 120.0 -4.74 | PVC 0.07
pP-7 J-07 J-08 297.0 72 120.0 -7.24 | PVC 0.10
P-8 J-08 J-16 297.0 19 120.0 | -11.11|PVC 0.16
Bentley Systems, Inc. Haestad Methods Solution WaterGEMS
WaterModel_Rev7.wtg Center [10.03.02.75]
4/11/2022 27 Siemon Company Drive Suite 200 W Page 4 of 18

Watertown, CT 06795 USA +1-203-755-1666



6171 Hazeldean Road, Ottawa, ON
Peak Hour - Boundary Conditon, Location 1

Pipe Table - Time: 0.00 hours

Label Start Stop | Diameter | Length Hazen- Flow Material Velocity
Node Node (mm) (Scaled) | Williams (L/s) (m/s)
(m) C
P-9 J-16 J-10 297.0 44 120.0 | -11.11|PVC 0.16
P-10 J-10 J-23 297.0 62 120.0 | -16.72 | PVC 0.24
P-34 J-23 J-29 297.0 17 120.0 | -16.66 | PVC 0.24
P-25 R-1 J-18 600.0 16 130.0 21.31 | PVC 0.08
P-26 R-2 J-17 600.0 16 130.0 (N/A) | PVC (N/A)
P-33 J-18 J-28 762.0 219 130.0 4.65 | Concrete 0.01
Bentley Systems, Inc. Haestad Methods Solution WaterGEMS
WaterModel_Rev7.wtg Center [10.03.02.75]
4/11/2022 27 Siemon Company Drive Suite 200 W Page 5 of 18

Watertown, CT 06795 USA +1-203-755-1666



6171 Hazeldean Road, Ottawa, ON
Peak Hour - Boundary Conditon, Location 1

Reservoir Table - Time: 0.00 hours

Label Elevation Hydraulic
(m) Grade
(m)
R-1 156.80 156.80
R-2 156.70 (N/A)

WaterModel_Rev7.wtg
4/11/2022

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

WaterGEMS
[10.03.02.75]
Page 6 of 18



6171 Hazeldean Road, Ottawa, ON

Max Day Plus Fire Flow - Boundary Conditon, Location 1
Junction Table - Time: 0.00 hours

Label Elevation Demand | Hydraulic Pressure
(m) (L/s) Grade (psi)
(m)
J-01 122.19 2.89 160.69 54.6
J-02 119.69 0.58 160.69 58.2
J-03 118.67 0.30 160.69 59.6
J-04 118.45 0.46 160.69 60.0
J-05 117.43 0.57 160.69 61.4
J-06 117.02 0.61 160.69 62.0
J-07 118.88 0.35 160.69 59.3
J-08 119.76 0.18 160.69 58.1
J-09 117.12 0.31 160.69 61.8
J-10 120.76 0.00 160.69 56.7
J-13 117.92 1.40 160.69 60.7
J-16 119.76 0.00 160.69 58.1
J-17 118.80 0.00 160.69 59.5
J-18 120.40 0.00 160.70 57.2
J-22 118.21 0.00 160.69 60.3
J-23 120.51 0.00 160.70 57.0
J-24 119.50 0.70 160.70 58.5
J-25 118.80 0.70 160.70 59.5
J-28 118.00 0.70 160.70 60.6
J-29 120.44 0.00 160.70 57.1
Pipe Table - Time: 0.00 hours
Label Start Stop | Diameter | Length Hazen- Flow Material Velocity
Node Node (mm) (Scaled) | Williams (L/s) (m/s)
(m) C
P-1 J-01 J-02 204.0 167 110.0 -0.32 | PVC 0.01
p-2 J-02 J-03 204.0 73 110.0 -0.90 | PVC 0.03
P-11 J-10 J-01 204.0 69 110.0 2.57 [ PVC 0.08
P-12 J-04 J-05 204.0 117 110.0 0.52 | PVC 0.02
P-13 J-05 J-06 204.0 75 110.0 -0.05 | PVC 0.00
P-14 J-06 J-07 204.0 122 110.0 -0.79 | PVC 0.02
P-24 J-06 J-09 204.0 71 110.0 0.12 | PVC 0.00
P-23 J-09 J-22 204.0 48 110.0 -0.19 | PVC 0.01
P-35 J-22 J-08 204.0 71 110.0 -1.59 | PVC 0.05
P-16 J-22 J-13 204.0 20 110.0 1.40 | PVC 0.04
P-28 J-23 J-24 204.0 68 110.0 -0.76 | PVC 0.02
P-29 J-24 J-25 204.0 62 110.0 -1.46 | PVC 0.04
P-32 J-25 J-28 204.0 64 110.0 -2.16 | PVC 0.07
P-36 J-29 J-18 204.0 10 110.0 -6.89 | PVC 0.21
P-4 J-03 J-17 297.0 77 120.0 0.00 | PVC 0.00
P-5 J-03 J-04 297.0 40 120.0 -1.20 | PVC 0.02
P-6 J-04 J-07 297.0 76 120.0 -2.17 | PVC 0.03
p-7 J-07 J-08 297.0 72 120.0 -3.31 | PVC 0.05
P-8 J-08 J-16 297.0 19 120.0 -5.08 | PVC 0.07
Bentley Systems, Inc. Haestad Methods Solution WaterGEMS
WaterModel_Rev7.wtg Center [10.03.02.75]
4/11/2022 27 Siemon Company Drive Suite 200 W Page 7 of 18
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6171 Hazeldean Road, Ottawa, ON
Max Day Plus Fire Flow - Boundary Conditon, Location 1

Pipe Table - Time: 0.00 hours

Label Start Stop | Diameter | Length Hazen- Flow Material Velocity
Node Node (mm) (Scaled) | Williams (L/s) (m/s)
(m) C
P-9 J-16 J-10 297.0 44 120.0 -5.08 | PVC 0.07
P-10 J-10 J-23 297.0 62 120.0 -7.65 | PVC 0.11
P-34 J-23 J-29 297.0 17 120.0 -6.89 | PVC 0.10
P-25 R-1 J-18 600.0 16 130.0 9.75 | PVC 0.03
P-26 R-2 J-17 600.0 16 130.0 (N/A) | PVC (N/A)
P-33 J-18 J-28 762.0 219 130.0 2.86 | Concrete 0.01
Bentley Systems, Inc. Haestad Methods Solution WaterGEMS
WaterModel_Rev7.wtg Center [10.03.02.75]
4/11/2022 27 Siemon Company Drive Suite 200 W Page 8 of 18

Watertown, CT 06795 USA +1-203-755-1666



Max Day Plus Fire Flow - Boundary Conditon, Location 1

6171 Hazeldean Road, Ottawa, ON

Fire Flow Report - Time: 0.00 hours

Label | Fire Flow Flow Junction w/ Pressure Velocity of Satisfies

(Available) (Total Minimum (Calculated Maximum Pipe Fire Flow

(L/s) Needed) Pressure System (m/s) Constraints
(L/s) (System) Lower Limit) ?

(psi)

J-01 300.00 202.89 | J-02 39.1 7.71 | True
J-02 300.00 167.58 | J-01 36.0 7.71 | True
J-03 300.00 167.30 | J-17 37.0 7.71 | True
J-04 300.00 167.46 | J-17 38.9 7.71 | True
J-05 300.00 167.57 | J-06 38.0 7.71 | True
J-06 300.00 167.61 | J-05 36.5 7.71 | True
J-07 300.00 167.35 | J-17 41.6 7.71 | True
J-08 300.00 167.18 | J-01 42.6 7.71 | True
J-09 300.00 167.31 | J-22 32.7 7.71 | True
J-10 300.00 167.00 | J-01 43.7 7.71 | True
J-13 282.21 168.40 | J-22 30.5 8.68 | True
J-16 300.00 167.00 | J-01 42.9 7.71 | True
J-17 300.00 167.00 | J-03 37.2 7.71 | True
J-18 300.00 167.00 | J-01 54.6 1.10 | True
J-22 300.00 167.00 | J-13 27.4 7.71 | True
J-23 300.00 167.00 | J-01 49.1 7.71 | True
J-24 300.00 200.70 | J-25 50.6 5.38 | True
J-25 300.00 200.70 | 3-24 49.3 5.60 | True
J-28 300.00 267.70 | J-01 54.6 1.10 | True
J-29 300.00 167.00 | J-01 50.1 7.87 | True

Reservoir Table - Time: 0.00 hours

Label Elevation Hydraulic
(m) Grade
(m)
R-1 160.70 160.70
R-2 160.70 (N/A)

WaterModel_Rev7.wtg

4/11/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

WaterGEMS
[10.03.02.75]
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Average Day - Boundary Conditon, Location 2

6171 Hazeldean Road, Ottawa, ON

Junction Table - Time: 0.00 hours

Label Elevation Demand | Hydraulic Pressure
(m) (L/s) Grade (psi)
(m)
J-01 122.19 1.19 160.70 54.7
J-02 119.69 0.23 160.70 58.2
J-03 118.67 0.12 160.70 59.7
J-04 118.45 0.18 160.70 60.0
J-05 117.43 0.23 160.70 61.4
J-06 117.02 0.25 160.70 62.0
J-07 118.88 0.15 160.70 59.4
J-08 119.76 0.07 160.70 58.1
J-09 117.12 0.12 160.70 61.9
J-10 120.76 0.00 160.70 56.7
J-13 117.92 0.56 160.70 60.7
J-16 119.76 0.00 160.70 58.1
J-17 118.80 0.00 160.70 59.5
J-18 120.40 0.00 160.70 57.2
J-22 118.21 0.00 160.70 60.3
J-23 120.51 0.00 160.70 57.0
J-24 119.50 0.28 160.70 58.5
J-25 118.80 0.28 160.70 59.5
J-28 118.00 0.28 160.70 60.6
J-29 120.44 0.00 160.70 57.1
Pipe Table - Time: 0.00 hours
Label Start Stop | Diameter | Length Hazen- Flow Material Velocity
Node Node (mm) (Scaled) | Williams (L/s) (m/s)
(m) C
P-1 J-01 J-02 204.0 167 110.0 -0.68 | PVC 0.02
pP-2 J-02 J-03 204.0 73 110.0 -0.91 | PVC 0.03
P-11 J-10 J-01 204.0 69 110.0 0.51 | PVC 0.02
P-12 J-04 J-05 204.0 117 110.0 0.59 | PVC 0.02
P-13 J-05 J-06 204.0 75 110.0 0.36 | PVC 0.01
P-14 J-06 J-07 204.0 122 110.0 -0.30 | PVC 0.01
P-24 J-06 J-09 204.0 71 110.0 0.41 | PVC 0.01
P-23 J-09 J-22 204.0 48 110.0 0.29 | PVC 0.01
P-35 J-22 J-08 204.0 71 110.0 -0.27 | PVC 0.01
P-16 J-22 J-13 204.0 20 110.0 0.56 | PVC 0.02
P-28 J-23 J-24 204.0 68 110.0 0.29 | PVC 0.01
P-29 J-24 J-25 204.0 62 110.0 0.01 | PVC 0.00
P-32 J-25 J-28 204.0 64 110.0 -0.27 | PVC 0.01
P-36 J-29 J-18 297.0 10 120.0 0.55 | PVC 0.01
P-4 J-03 J-17 297.0 77 120.0 -3.94 | PVC 0.06
P-5 J-03 J-04 297.0 40 120.0 2.91 [ PVC 0.04
P-6 J-04 J-07 297.0 76 120.0 2.14 [ PVC 0.03
pP-7 J-07 J-08 297.0 72 120.0 1.69 | PVC 0.02
P-8 J-08 J-16 297.0 19 120.0 1.35 | PVC 0.02
Bentley Systems, Inc. Haestad Methods Solution WaterGEMS
WaterModel_Rev7.wtg Center [10.03.02.75]

4/11/2022

27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666
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6171 Hazeldean Road, Ottawa, ON

Average Day - Boundary Conditon, Location 2

Pipe Table - Time: 0.00 hours

Label

Start Stop | Diameter | Length Hazen- Flow Material Velocity
Node Node (mm) (Scaled) | Williams (L/s) (m/s)
(m) C
P-9 J-16 J-10 297.0 44 120.0 1.35 | PVC 0.02
P-10 J-10 J-23 297.0 62 120.0 0.84 | PVC 0.01
P-34 J-23 J-29 297.0 17 120.0 0.55 | PVC 0.01
P-25 R-1 J-18 600.0 16 130.0 (N/A) | PVC (N/A)
P-26 R-2 J-17 600.0 16 130.0 3.94 | PVC 0.01
P-33 J-18 J-28 762.0 219 130.0 0.55 | Concrete 0.00
Bentley Systems, Inc. Haestad Methods Solution WaterGEMS
WaterModel_Rev7.wtg Center [10.03.02.75]

4/11/2022

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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6171 Hazeldean Road, Ottawa, ON
Average Day - Boundary Conditon, Location 2

Reservoir Table - Time: 0.00 hours

Label Elevation Hydraulic
(m) Grade
(m)
R-1 160.70 (N/A)
R-2 160.70 160.70

WaterModel_Rev7.wtg
4/11/2022

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

WaterGEMS
[10.03.02.75]
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Peak Hour - Boundary Conditon, Location 2

6171 Hazeldean Road, Ottawa, ON

Junction Table - Time: 0.00 hours

Label Elevation Demand | Hydraulic Pressure
(m) (L/s) Grade (psi)
(m)
J-01 122.19 6.29 156.63 48.9
J-02 119.69 1.27 156.65 52.5
J-03 118.67 0.65 156.67 53.9
J-04 118.45 1.01 156.66 54.2
J-05 117.43 1.25 156.64 55.7
J-06 117.02 1.35 156.64 56.2
J-07 118.88 0.77 156.64 53.6
J-08 119.76 0.39 156.64 52.3
J-09 117.12 0.67 156.64 56.1
J-10 120.76 0.00 156.63 50.9
J-13 117.92 3.07 156.63 55.0
J-16 119.76 0.00 156.64 52.3
J-17 118.80 0.00 156.70 53.8
J-18 120.40 0.00 156.63 51.4
J-22 118.21 0.00 156.64 54.5
J-23 120.51 0.00 156.63 51.3
J-24 119.50 1.53 156.63 52.7
J-25 118.80 1.53 156.63 53.7
J-28 118.00 1.53 156.63 54.8
J-29 120.44 0.00 156.63 51.4
Pipe Table - Time: 0.00 hours
Label Start Stop | Diameter | Length Hazen- Flow Material Velocity
Node Node (mm) (Scaled) | Williams (L/s) (m/s)
(m) C
P-1 J-01 J-02 204.0 167 110.0 -3.64 | PVC 0.11
pP-2 J-02 J-03 204.0 73 110.0 -4.91 | PVC 0.15
P-11 J-10 J-01 204.0 69 110.0 2.65 [ PVC 0.08
P-12 J-04 J-05 204.0 117 110.0 3.20 [ PVC 0.10
P-13 J-05 J-06 204.0 75 110.0 1.95 | PVC 0.06
P-14 J-06 J-07 204.0 122 110.0 -1.65 | PVC 0.05
P-24 J-06 J-09 204.0 71 110.0 2.25 [ PVC 0.07
P-23 J-09 J-22 204.0 48 110.0 1.58 | PVC 0.05
P-35 J-22 J-08 204.0 71 110.0 -1.49 | PVC 0.05
P-16 J-22 J-13 204.0 20 110.0 3.07 [ PVC 0.09
P-28 J-23 J-24 204.0 68 110.0 1.74 | PVC 0.05
P-29 J-24 J-25 204.0 62 110.0 0.21 | PVC 0.01
P-32 J-25 J-28 204.0 64 110.0 -1.32 | PVC 0.04
P-36 J-29 J-18 204.0 10 110.0 2.85 [ PVC 0.09
P-4 J-03 J-17 297.0 77 120.0 | -21.31| PVC 0.31
P-5 J-03 J-04 297.0 40 120.0 15.75 | PVC 0.23
P-6 J-04 J-07 297.0 76 120.0 11.54 | PVC 0.17
pP-7 J-07 J-08 297.0 72 120.0 9.12 | PVC 0.13
P-8 J-08 J-16 297.0 19 120.0 7.24 | PVC 0.10
Bentley Systems, Inc. Haestad Methods Solution WaterGEMS
WaterModel_Rev7.wtg Center [10.03.02.75]

4/11/2022

27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666
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6171 Hazeldean Road, Ottawa, ON
Peak Hour - Boundary Conditon, Location 2

Pipe Table - Time: 0.00 hours

Label Start Stop | Diameter | Length Hazen- Flow Material Velocity
Node Node (mm) (Scaled) | Williams (L/s) (m/s)
(m) C
P-9 J-16 J-10 297.0 44 120.0 7.24 | PVC 0.10
P-10 J-10 J-23 297.0 62 120.0 4.59 | PVC 0.07
P-34 J-23 J-29 297.0 17 120.0 2.85 [ PVC 0.04
P-25 R-1 J-18 600.0 16 130.0 (N/A) | PVC (N/A)
P-26 R-2 J-17 600.0 16 130.0 21.31 | PVC 0.08
P-33 J-18 J-28 762.0 219 130.0 2.85 | Concrete 0.01
Bentley Systems, Inc. Haestad Methods Solution WaterGEMS
WaterModel_Rev7.wtg Center [10.03.02.75]

4/11/2022

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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6171 Hazeldean Road, Ottawa, ON
Peak Hour - Boundary Conditon, Location 2

Reservoir Table - Time: 0.00 hours

Label Elevation Hydraulic
(m) Grade
(m)
R-1 156.80 (N/A)
R-2 156.70 156.70

WaterModel_Rev7.wtg
4/11/2022

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

WaterGEMS
[10.03.02.75]
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6171 Hazeldean Road, Ottawa, ON

Max Day Plus Fire Flow - Boundary Conditon, Location 2
Junction Table - Time: 0.00 hours

Label Elevation Demand | Hydraulic Pressure
(m) (L/s) Grade (psi)
(m)
J-01 122.19 2.89 150.88 40.7
J-02 119.69 0.58 150.89 44.3
J-03 118.67 0.30 150.89 45.7
J-04 118.45 0.46 150.89 46.0
J-05 117.43 0.57 150.89 47.5
J-06 117.02 0.61 150.89 48.1
J-07 118.88 0.35 150.89 45.4
J-08 119.76 0.18 150.89 44.2
J-09 117.12 0.31 150.89 47.9
J-10 120.76 0.00 150.88 42.8
J-13 117.92 1.40 150.88 46.8
J-16 119.76 0.00 150.89 44.2
J-17 118.80 0.00 150.90 45.6
J-18 120.40 0.00 150.88 43.3
J-22 118.21 0.00 150.88 46.4
J-23 120.51 0.00 150.88 43.1
J-24 119.50 0.70 150.88 44.5
J-25 118.80 0.70 150.88 45.5
J-28 118.00 0.70 150.88 46.7
J-29 120.44 0.00 150.88 43.2
Pipe Table - Time: 0.00 hours
Label Start Stop | Diameter | Length Hazen- Flow Material Velocity
Node Node (mm) (Scaled) | Williams (L/s) (m/s)
(m) C
P-1 J-01 J-02 204.0 167 110.0 -1.67 | PVC 0.05
pP-2 J-02 J-03 204.0 73 110.0 -2.25 | PVC 0.07
P-11 J-10 J-01 204.0 69 110.0 1.22 | PVC 0.04
P-12 J-04 J-05 204.0 117 110.0 1.46 | PVC 0.04
P-13 J-05 J-06 204.0 75 110.0 0.89 | PVC 0.03
P-14 J-06 J-07 204.0 122 110.0 -0.75 | PVC 0.02
P-24 J-06 J-09 204.0 71 110.0 1.03 | PVC 0.03
P-23 J-09 J-22 204.0 48 110.0 0.72 | PVC 0.02
P-35 J-22 J-08 204.0 71 110.0 -0.68 | PVC 0.02
P-16 J-22 J-13 204.0 20 110.0 1.40 | PVC 0.04
P-28 J-23 J-24 204.0 68 110.0 0.73 | PVC 0.02
P-29 J-24 J-25 204.0 62 110.0 0.03 | PVC 0.00
P-32 J-25 J-28 204.0 64 110.0 -0.67 | PVC 0.02
P-36 J-29 J-18 297.0 10 120.0 1.37 | PVC 0.02
P-4 J-03 J-17 297.0 77 120.0 -9.75 | PVC 0.14
P-5 J-03 J-04 297.0 40 120.0 7.20 [ PVC 0.10
P-6 J-04 J-07 297.0 76 120.0 5.28 [ PVC 0.08
P-7 J-07 J-08 297.0 72 120.0 4.18 | PVC 0.06
P-8 J-08 J-16 297.0 19 120.0 3.32 | PVC 0.05
Bentley Systems, Inc. Haestad Methods Solution WaterGEMS
WaterModel_Rev7.wtg Center [10.03.02.75]

4/11/2022

27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666
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6171 Hazeldean Road, Ottawa, ON
Max Day Plus Fire Flow - Boundary Conditon, Location 2

Pipe Table - Time: 0.00 hours

Label

Start Stop | Diameter | Length Hazen- Flow Material Velocity
Node Node (mm) (Scaled) | Williams (L/s) (m/s)
(m) C
P-9 J-16 J-10 297.0 44 120.0 3.32 | PVC 0.05
P-10 J-10 J-23 297.0 62 120.0 2.10 [ PVC 0.03
P-34 J-23 J-29 297.0 17 120.0 1.37 | PVC 0.02
P-25 R-1 J-18 600.0 16 130.0 (N/A) | PVC (N/A)
P-26 R-2 J-17 600.0 16 130.0 9.75 | PVC 0.03
P-33 J-18 J-28 762.0 219 140.0 1.37 | Steel 0.00
Bentley Systems, Inc. Haestad Methods Solution WaterGEMS
WaterModel_Rev7.wtg Center [10.03.02.75]

4/11/2022

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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Max Day Plus Fire Flow - Boundary Conditon, Location 2

6171 Hazeldean Road, Ottawa, ON

Fire Flow Report - Time: 0.00 hours

Label | Fire Flow Flow Junction w/ Pressure Velocity of Satisfies

(Available) (Total Minimum (Calculated Maximum Pipe Fire Flow

(L/s) Needed) Pressure System (m/s) Constraints
(L/s) (System) Lower Limit) ?

(psi)

J-01 234.38 202.89 | J-10 334 4.49 | True
J-02 274.36 167.58 | J-01 27.7 5.65 | True
J-03 300.00 167.30 | J-01 33.8 4.47 | True
J-04 300.00 167.46 | J-01 315 4.47 | True
J-05 282.63 167.57 | J-01 31.6 4.40 | True
J-06 300.00 167.61 | J-09 27.9 4.47 | True
J-07 300.00 167.35 | J-01 29.1 4.47 | True
J-08 300.00 167.18 | J-01 26.9 4.47 | True
J-09 277.17 167.31 | J-22 25.1 4.44 | True
J-10 300.00 167.00 | J-23 245 4.47 | True
J-13 231.81 168.40 | J-22 27.2 7.13 | True
J-16 300.00 167.00 | J-01 26.2 4.47 | True
J-17 300.00 167.00 | J-01 40.7 1.10 | True
J-18 283.21 167.00 | J-29 20.6 4.23 | True
J-22 276.22 167.00 | J-13 20.4 5.02 | True
J-23 294.29 167.00 | J-29 20.1 4.39 | True
J-24 229.91 200.70 | J-25 25.6 4.14 | True
J-25 235.09 200.70 | 3-24 23.8 4.24 | True
J-28 283.30 267.70 | 3-18 20.0 4.23 | True
J-29 286.71 167.00 | J-18 20.1 4.28 | True

Reservoir Table - Time: 0.00 hours

Label Elevation Hydraulic
(m) Grade
(m)
R-1 156.30 (N/A)
R-2 150.90 150.90

WaterModel_Rev7.wtg

4/11/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

WaterGEMS
[10.03.02.75]
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Appendix D — Sanitary Servicing Tables

Table D1 - Sanitary Sewer Design Sheet

Appendix D

EXP Services Inc.
Site Servicing and Stormwater Management Report
6171 Hazeldean Road

00258780-A0

2022-05-11



TABLE D1: SANITARY SEWER CALCULATION SHEET

Fex o.

LOCATION RESIDENTIAL AREAS AND POPULATIONS COMMERCIAL INDUSTRIAL INSTITUTIONAL INFILTRATION SEWER DATA
NUMBER OF UNITS POPULATION AREA (ha) AREA (ha) Peak AREA (ha)
Street u/sMH | D/sMH Area Batch or Peak Peak Factor ACCU INFILT | TOTAL | Nom | Actual | Slope | Length | Capacity | Q/Qcap Full
Area Number| (ha) | Singles | Semis | Towns | 1-Bed | 2-Bed | 3-Bed | Total Peak | Flow | INDIV | Accu Flow | INDIV | Accu | (per | AREA | AREA | INDIV | Accu | FLow | FLOW | Dia Dia (%) (m) (L/sec) (%) Velocity
Apt. Apt. Apt. Units | INDIV | ACCU | Factor | (L/sec) (L/sec) MOE) (Ha) (Ha) (L/s) (L/s) (mm) | (mm) (m/s)
STREET 2
9-storey bldg MH 114 MH113 SA01 0.5051 95 57 8 160 2775 | 2775 3.47 3.12 | 0.1985] 0.1985 0.06 0.5051 | 0.5051 | 0.17 3.35 250 | 251.46 3.00 18.00 104.61 0.03 2.09
MH113 MH112 SA02 0.6475 5 16 21 60.2 337.7 3.44 3.76 0.1985 0.06 0.6475] 1.1526 | 0.38 4.21 250 | 251.46 2.00 83.70 85.42 0.05 1.70
MH112 MH111 SA03 0.6474 8 10 18 54.2 391.9 3.42 4.34 0.1985 0.06 0.6474 | 1.8000 | 0.59 5.00 250 | 251.46 0.60 77.77 46.78 0.11 0.93
MH111 MH110 SA04 0.0894 1 1 3.4 395.3 3.42 4.38 0.1985 0.06 0.0894 ] 1.8894 | 0.62 5.07 250 | 251.46 0.60 9.83 46.78 0.11 0.93
MH110 MH109 SA05 0.5161 6 5 11 33.9 429.2 3.41 4.74 0.1985 0.06 0.5161 | 2.4055 | 0.79 5.60 250 | 251.46 0.60 67.23 46.78 0.12 0.93
MH109 MH108 SA06 0.3458 9 9 24.3 453.5 3.4 5.00 0.1985 0.06 0.3458 | 2.7513 | 0.91 5.97 250 | 251.46 0.60 39.97 46.78 0.13 0.93
STREET 4
MH122 MH121 SA18 0.3685 8 8 21.6 21.6 3.7 0.26 0.3685 ] 0.3685 | 0.12 0.38 200 201.2 0.65 59.67 26.87 0.01 0.84
MH121 MH108 SA19 0.3210 8 8 21.6 43.2 3.66 0.51 0.3210 | 0.6895 0.23 0.74 200 201.2
Park 0.7260 43.2 3.66 0.51 0.7260 | 1.4155 | 0.47 0.98 200 201.2 0.65 76.39 26.87 0.04 0.84
STREET 2
MH108 MH107 SA07 0.7249 28 28 75.6 572.3 3.35 6.21 0.1985 0.06 0.7249 | 4.8917 1.61 7.89 250 | 251.46 0.30 117.25 33.08 0.24 0.66
MH107 MH106 SA08 0.1143 2 2 5.4 577.7 3.35 6.27 0.1985 0.06 0.1143 | 5.0060 1.65 7.99 250 | 251.46 0.30 10.81 33.08 0.24 0.66
MH106 MH105 SA09 0.5033 20 20 54 631.7 3.34 6.84 0.1985 0.06 0.5033 | 5.5093 1.82 8.72 250 | 251.46 0.30 69.45 33.08 0.26 0.66
STREET 3
MH115 MH105 SA10 0.5048 16 16 43.2 43.2 3.66 0.51 0.5048 | 0.5048 | 0.17 0.68 200 201.2 0.65 86.64 26.87 0.03 0.84
STREET 2
MH105 MH104 SA11 0.3459 14 14 37.8 712.7 3.31 7.65 0.1985 0.06 0.3459 | 6.3600 | 2.10 9.81 250 | 251.46 0.30 51.89 33.08 0.30 0.66
MH104 MH103 SA12 0.1693 6 6 16.2 728.9 3.31 7.82 0.1985 0.06 0.1693 | 6.5293 2.15 10.04 250 | 251.46 0.30 25.70 33.08 0.30 0.66
STREET 2
MH116 MH120 SA13 0.2004 6 6 16.2 16.2 3.71 0.19 0.2004 | 0.2004 0.07 0.26
SA17 0.3695 16.2 3.71 0.19 0.3695 | 0.5699 | 0.19 0.38 250 | 251.46 1.00 24.74 60.40 0.01 1.21
STREET 2
Block A-E MH123 MH120 SA15 1.3721 105 135 240 430.5 | 430.5 3.41 4.76 1.3721 ] 1.3721 | 0.45 5.21 250 | 251.46 2.00 7.42 85.42 0.06 1.70
STREET 2
MH120 MH103 SA14 0.1592 2 2 54 452.1 3.4 4.98 0.1592 | 2.1012 0.69 5.67 250 251.46 0.60 60.78 46.78 0.12 0.93
OUTLET
MH103 MH102 1181.0 3.2 12.25 0.1985 0.06 8.6305 2.85 15.16 250 251.46 3.00 31.46 104.61 0.14 2.09
MH102 MH100 Pond 0.3882 1181.0 3.2 12.25 0.1985 0.06 0.3882 | 9.0187 2.98 15.29 250 | 251.46 3.00 17.46 104.61 0.15 2.09
MHSA81096 |MHSA71780]  Pathway 1181.0 3.2 12.25 0.1985 0.06 9.0187 2.98 15.29 300 | 299.36 0.22 55.50 45.10 0.34 0.64
9.0187 20 2 148 200 192 8 570 1181.0 0.199 9.0187 991.66
Designed: Project:
Residential Avg. Daily Flow, q (L/p/day) = 280 Commercial Peak Factor = 1.5 (when area >20%) Peak Population Flow, (L/sec) = P*q*M/86.4 Unit Type Persons/Unit
Commercial Avg. Daily Flow (L/gross ha/day) = 28,000 1.0 (when area <20%) Peak Extraneous Flow, (L/sec) = I*Ac Singles 3.4 K. Hinds, P.Eng. 6171 Hazeldean Road
or L/gross ha/sec = 0.324 Residential Peaking Factor, M = 1+ (14/(4+P70.5)) * K Semi-Detached 2.7
Institutianal Avg. Daily Flow (L/day/ha) = 28,000 Institutional Peak Factor = 1.5 (when area >20%) A, = Cumulative Area (hectares) Townhomes 2.7 Checked: Location:
or L/gross ha/day = 0.324 1.0 (when area <20%) P = Population (thousands) Batchelor or
Light Industrial Flow (L/gross ha/day) = 35,000 1-bed Apt. Unit 1.4 B. Thomas, P.Eng. Ottawa, Ontario
or L/gross ha/sec = 0.40509 Residential Correction Factor, K = 0.80 Sewer Capacity, Qcap (L/sec) = 1/N SY“R“PA, 2-bed Apt. Unit 2.1
Light Industrial Flow (L/gross ha/day) = 55,000 Manning N = 0.013 (Manning's Equation) 3-bed Apt. Unit 3.1 File Reference: Page No:
or L/gross ha/sec = 0.637 Peak extraneous flow, | (L/s/ha) = 0.33 (Total I/1) 4-bed Apt. Unit 3.8 ;(5)2;8? Water - Demand Chart, Apr 10f1
Xlsx
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Site Servicing and Stormwater Management Report
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Table E1 - Storm Sewer Calculation Sheet. 2-Year.

Table E2 - Storm Sewer Calculation Sheet. 2-Year - Includes Flow Controls.

Table E3 — Stage-Storage Table of Dry Pond

Chart E4 - Stage-Storage Curve of Dry Pond

Table E5 — Storage-Outflow Table of Dry Pond

Chart E6 — Storage-Outflow Curve of Dry Pond

Table E7 — Area-Depth Table of Dry Pond

Table E8 — Drawdown Table of Dry Pond

Table E9 — Clearances Between USF and HGL (100-year, & 100-yea + 20%) Based on PCSWMM Results
Table E10 - Estimation of Roof Storage and Outflow of 9-Storey Building

Table E11 — Major System (Street Segment) Characteristics. Barrier Curb at 2% Longitudinal Slope.
Table E12 — Major System (Street Segment) Characteristics. Barrier Curb at 2% Longitudinal Slope.
Table E13 — Major System (Street Segment) Characteristics. Mountable Curb at 1% Longitudinal Slope.
Table E14 — Major System (Street Segment) Characteristics. Mountable Curb at 2% Longitudinal Slope.
Table E15 — Major System (Street Segment) Characteristics. Mountable Curb at 3% Longitudinal Slope.
Table E16 — Rating Curves for Modelling of Catchbasins — Surface Ponding Areas on Roadways (6 pages)

Table E17 — Rating Curves for Modelling of Catchbasins — Surface Ponding Areas on Roadways (10 pages)
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TABLE E1

TABLE E1

STORM SEWER CALCULATION SHEET

Return Period Storm = 2-year
Default Inlet Time= 10 (frontyard/row)
Default Inlet Time= 15 (rearyard)
Manning Coefficient = 0.013
Storm MH No: AREA INFO PEAK FLOWS (UNRESTRICTED - RATIONAL METHOD) SEWER DATA
Diameter (mm) c . Velocity (m/s) Hydraulic Ratios
Street Accum. Indiv. Accum. Indiv. Return Slope | Length apacity, Time in
u/s D/S Catchment No: Type Area (ha) Area (ha) Runoff Coeff, C 278*a*r | 2.78%A*r Tc (mins) | 1 (mm/h) Flow Period (Lclls) Type (%’; (mg) Qcap Pipe., Tt
Act | Nom (L/sec) | vg va | (M) | q/ae, | vasve
Street 2 213 212 EXT 1 External 0.4761 0.4761 0.48 0.6353 0.6353 15.00 61.77 39.2 2-year 39.2
S63_3 Siteplan 1 0.0715 0.5476 0.47 0.0934 0.7287 10.00 76.81 7.2 2-year 56.0
S02 Frontyard/ROW | 0.1522 0.6998 0.72 0.3046 1.0334 10.00 76.81 23.4 2-year 79.4
S03 Frontyard/ROW | 0.1038 0.8036 0.73 0.2107 1.2440 10.00 76.81 16.2 2-year 95.5 447.9 450 PVC 2.00 80.90 398.13 2.54 1.70 0.79 0.24 0.67
212 211 S04 Frontyard/ROW | 0.1355 0.9391 0.73 0.2750 1.5190 10.00 76.81 21.1 2-year 116.7
S05 Frontyard/ROW | 0.1095 1.0486 0.70 0.2131 1.7321 10.00 76.81 16.4 2-year 133.0
S40 Backyard 0.1574 1.2060 0.50 0.2188 1.9509 15.00 61.77 13.5 2-year 120.5
EXT 2 Offsite 0.7228 1.9288 0.37 0.7435 2.6944 15.00 61.77 45.9 2-year 166.4
S36 Backyard 0.1281 2.0569 0.33 0.1175 2.8119 15.00 61.77 7.3 2-year 173.7
S38 Frontyard/ROW | 0.1960 2.2529 0.71 0.3869 3.1987 10.00 76.81 29.7 2-year 245.7
S39 Frontyard/ROW | 0.1303 2.3832 0.71 0.2572 3.4559 10.00 76.81 19.8 2-year 265.4
S37 Backyard 0.0883 2.4715 0.28 0.0687 3.5247 15.00 61.77 4.2 2-year 217.7
EXT 3 External 0.2763 2.7478 0.44 0.3380 3.8626 10.79 73.89 25.0 2-year 285.4 610.0 600 CONC 0.40 79.89 405.83 1.37 1.32 1.01 0.70 0.96
211 210 2.7478 3.8626 11.80 70.51 2-year 272.4 610.0 | 600 | CONC | 0.40 11.05 | 405.83 1.37 1.15 0.16 0.67 0.84
210 209 S41 Backyard 0.0915 2.8393 0.51 0.130 3.9924 15.00 61.77 8.0 2-year 246.6
S06 Frontyard/ROW | 0.1707 3.0100 0.66 0.313 4.3056 10.00 76.81 241 2-year 330.7
S07 Frontyard/ROW | 0.0901 3.1001 0.66 0.165 4.4709 11.96 70.01 11.6 2-year 313.0 610.0 600 CONC 0.40 66.35 405.83 1.37 1.35 0.82 0.77 0.98
Samantha Eastop 225 209 S49 Backyard 0.1583 0.1583 0.52 0.229 0.2288 15.00 61.77 14.1 2-year 14.1 251.5 250 PVC 1.41 37.45 71.72 1.44 0.96 0.65 0.20 0.67
Street 2 209 208 S10 Frontyard/ROW | 0.0960 3.3544 0.70 0.187 4.8865 12.78 67.54 12.6 2-year 330.1
S09 Frontyard/ROW | 0.0752 3.4296 0.73 0.610 5.4965 12.78 67.54 41.2 2-year 371.3 685.0 | 675 | CONC | 0.40 39.97 | 552.90 1.49 1.25 0.53 0.67 0.84
Street 5 227 208 S60 Park 0.8210 0.8210 0.27 0.616 0.6162 15.00 61.77 38.1 2-year 38.1
S42 Backyard 0.1295 0.9505 0.43 0.155 0.7710 15.00 61.77 9.6 2-year 47.6
S28 Frontyard/ROW | 0.1209 1.0714 0.71 0.239 1.0097 10.00 76.81 18.3 2-year 77.5
S11 Frontyard/ROW | 0.0753 1.1467 0.66 0.138 1.1478 12.78 67.54 9.3 2-year 77.5 447.9 450 PVC 0.65 60.14 226.97 1.45 1.01 0.99 0.34 0.70
Street 2 208 207 S12 Frontyard/ROW | 0.1564 4.7327 0.76 0.330 6.9748 10.00 76.81 25.4 2-year 535.7
S13 Frontyard/ROW | 0.1116 4.8443 0.62 0.192 7.1672 10.00 76.81 14.8 2-year 550.5
S50 Backyard 0.1802 5.0245 0.50 0.250 7.4176 15.00 61.77 15.5 2-year 458.2
S14 Frontyard/ROW | 0.1245 5.1490 0.76 0.263 7.6807 10.00 76.81 20.2 2-year 589.9
S15 Frontyard/ROW | 0.0931 5.2421 0.68 0.176 7.8567 13.78 64.82 11.4 2-year 509.2 839.0 825 CONC 0.20 119.30 | 671.41 1.20 1.18 1.69 0.76 0.98
207 206 5.2421 7.8567 15.47 60.69 2-year 476.8 839.0 | 825 | CONC | 0.20 12.00 | 671.41 1.20 1.18 0.17 0.71 0.98
206 205 S16 Frontyard/ROW | 0.1480 5.3901 0.74 0.304 8.1611 10.00 76.81 23.4 2-year 626.8
S17 Frontyard/ROW | 0.0953 5.4854 0.71 0.188 8.3492 10.00 76.81 14.4 2-year 641.3
S51 Backyard 0.2814 5.7668 0.42 0.329 8.6778 15.64 60.31 19.8 2-year 523.3 839.0 825 CONC 0.20 68.67 671.41 1.20 1.18 0.97 0.78 0.98
Street 4 215 205 S25 Frontyard/ROW | 0.1143 0.1143 0.69 0.219 0.2193 10.00 76.81 16.8 2-year 16.8
S26 Frontyard/ROW | 0.1219 0.2362 0.63 0.213 0.4327 10.00 76.81 16.4 2-year 33.2
S43 Backyard 0.0557 0.2919 0.58 0.090 0.5226 15.00 61.77 5.5 2-year 32.3
S47 Backyard 0.1518 0.4437 0.50 0.211 0.7336 15.00 61.77 13.0 2-year 45.3
S48 Backyard 0.0932 0.5369 0.54 0.140 0.8735 15.00 61.77 8.6 2-year 54.0
S19 Frontyard/ROW | 0.1222 0.6591 0.70 0.238 1.1113 10.00 76.81 18.3 2-year 85.4
S20 Frontyard/ROW | 0.1267 0.7858 0.67 0.236 1.3473 10.00 76.81 18.1 2-year 103.5 447.9 450 PVC 0.65 90.53 226.97 1.45 1.02 1.48 0.46 0.71
Street 2 205 204 S52 Backyard 0.1309 6.6835 0.53 0.193 10.2179 15.00 61.77 11.9 2-year 631.1
S18 Frontyard/ROW | 0.1135 6.7970 0.75 0.237 10.4546 16.61 58.22 13.8 2-year 608.6 839.0 825 CONC 0.20 53.43 671.41 1.20 1.20 0.74 0.91 1.00
204 203 6.7970 10.4546 17.35 56.73 2-year 593.1 839.0 825 CONC 0.20 27.20 671.41 1.20 1.20 0.38 0.88 1.00
Street 1 221 220 S63_2 Siteplan 1 0.0704 0.0704 0.53 0.104 0.1037 10.00 76.81 8.0 2-year 8.0
220 218 S35 Frontyard/ROW | 0.0478 0.1182 0.62 0.082 0.1861 10.00 76.81 6.3 2-year 14.3 299.4 300 PVC 1.07 11.19 99.46 1.42 0.83 0.22 0.14 0.59
S32 Frontyard/ROW | 0.0481 0.1663 0.62 0.083 0.2690 10.00 76.81 6.4 2-year 20.7
S63_6 Siteplan 1 0.0185 0.1848 0.62 0.032 0.3009 10.00 76.81 2.4 2-year 23.1
S62_4 Siteplan 2 0.0222 0.2070 0.46 0.028 0.3293 10.22 75.96 2.2 2-year 25.0 299.4 | 300 PVC 0.99 37.40 95.67 1.36 0.95 0.65 0.26 0.70
Street 2 230 219 S63 1 Siteplan 1 0.1984 0.1984 0.90 0.496 0.4964 10.00 76.81 38.1 2-year 38.1




STORM SEWER CALCULATION SHEET

Return Period Storm = 2-year
Default Inlet Time= 10 (frontyard/row)
Default Inlet Time= 15 (rearyard)
Manning Coefficient = 0.013
Storm MH No: AREA INFO PEAK FLOWS (UNRESTRICTED - RATIONAL METHOD) SEWER DATA
Diameter (mm) Velocity (m/s) Hydraulic Ratios
Capacity, Time in
Street Accum. Indiv. Accum. Indiv. Return Q Slope | Length
u/s D/S Catch t No: T Al h R ff Coeff, C T i | h . T Pipe, Tt
/ / atchment No ype rea(ha) [ 1 ea (ha) | RUNOff Coe 278%a%R | 2.78%axg | TE(mins) [Hmm/b) 0 | period | (/s) YPe (%) (m) Qeae pe
Act | Nom (L/sec) [ yf va | M) | q/au, | vasve
S63_5 Siteplan 1 0.0263 0.2247 0.88 0.064 0.5607 10.00 76.81 4.9 2-year 43.1
S63_4 Siteplan 1 0.1202 0.3449 0.73 0.244 0.8047 10.00 76.81 18.7 2-year 61.8 299.4 300 PVC 1.75 8.58 127.20 1.81 1.28 0.11 0.49 0.71
219 218 S31 Frontyard/ROW | 0.0641 0.4090 0.52 0.093 0.8973 10.00 76.81 7.1 2-year 68.9
S32 2 Frontyard/ROW | 0.0612 0.4702 0.72 0.122 1.0198 10.11 76.38 9.4 2-year 77.9 299.4 300 PVC 3.28 12.50 174.14 2.48 1.75 0.12 0.45 0.71
Street 2 218 217 S33 Frontyard/ROW | 0.0456 0.7228 0.71 0.090 1.4391 10.00 76.81 6.9 2-year 110.5
S34 Frontyard/ROW | 0.0498 0.7726 0.70 0.097 1.5360 10.00 76.81 7.4 2-year 118.0
S62_5 Frontyard/ROW | 0.0254 0.7980 0.30 0.021 1.5572 10.88 73.59 1.6 2-year 114.6 366.4 375 PVC 2.10 44.30 238.87 2.30 1.63 0.45 0.48 0.71
229 217 S62_7 Siteplan 2 0.1274 0.1274 0.69 0.244 0.2444 10.00 76.81 18.8 2-year 18.8 201.2 200 PVC 2.10 19.45 48.27 1.51 1.07 0.30 0.39 0.71
Street 5 217 216 S29 Frontyard/ROW | 0.0132 0.9386 0.67 0.025 1.8262 11.33 72.04 1.8 2-year 131.6 366.4 375 PVC 2.00 18.65 233.11 2.25 1.59 0.20 0.56 0.71
228 216 S24 Frontyard/ROW | 0.0872 0.0872 0.69 0.167 0.1673 10.00 76.81 12.8 2-year 12.8
S30 Frontyard/ROW | 0.1290 0.2162 0.71 0.255 0.4219 10.00 76.81 19.6 2-year 324 299.4 300 PVC 0.65 61.18 77.52 1.10 0.78 1.31 0.42 0.71
Street 2 216 226 S62_6 Siteplan 2 0.0614 1.2162 0.69 0.118 2.3659 10.00 76.81 9.0 2-year 181.7
S27 Frontyard/ROW | 0.0486 1.2648 0.72 0.097 2.4631 10.00 76.81 7.5 2-year 189.2
S23 Frontyard/ROW | 0.0803 1.3451 0.57 0.127 2.5904 11.53 71.40 9.1 2-year 185.0 533.0 525 PVC 0.60 72.69 346.83 1.54 1.09 1.11 0.53 0.71
223 226 S62_2 Siteplan 2 0.0481 0.0481 0.55 0.074 0.0735 10.00 76.81 5.6 2-year 5.6
S62_1 Siteplan 2 0.5423 0.5904 0.53 0.799 0.8726 10.00 76.81 61.4 2-year 67.0 366.4 375 PVC 2.00 8.10 233.11 2.25 1.57 0.09 0.29 0.70
226 203 S44 Backyard 0.0619 1.9974 0.55 0.095 3.5576 15.00 61.77 5.8 2-year 219.7
S45 Backyard 0.1558 2.1532 0.49 0.212 3.7698 15.00 61.77 13.1 2-year 232.9
S46 Backyard 0.1072 2.2604 0.51 0.152 3.9218 15.00 61.77 9.4 2-year 242.2
S62_9 Siteplan 2 0.3388 2.5992 0.57 0.537 4.4587 10.00 76.81 41.2 2-year 342.4
S62_8 Siteplan 2 0.2267 2.8259 0.56 0.353 4.8116 10.00 76.81 271 2-year 369.6
S22 Frontyard/ROW | 0.2112 3.0371 0.70 0.411 5.2226 10.00 76.81 31.6 2-year 401.1
S21 Frontyard/ROW | 0.1809 3.2180 0.73 0.367 5.5897 12.64 67.96 25.0 2-year 379.9 685.0 675 PVC 0.55 59.34 | 648.33 1.74 1.57 0.63 0.59 0.90
203 POND 10.0150 16.0443 17.73 56.00 2-year 898.5 914.0 900 PVC 0.93 17.47 | 1816.22 | 2.74 1.94 0.15 0.49 0.71
POND 201 S61 SWM 0.3962 | 10.4112 0.25 0.275 16.3197 17.88 55.72 15.3 2-year 909.3
201 200 10.4112 16.3197 17.88 55.72 2-year 909.3 976.0 975 PVC 0.30 12.42 | 1230.83 1.64 1.61 0.13 0.74 0.98
200 78511 10.4112 16.3197 18.01 55.48 2-year 905.4 1068.0 | 1050 PVC 0.30 6.62 1565.03 1.73 1.22 0.09 0.58 0.71
78511 78508 10.4112 16.3197 18.10 55.31 2-year 902.7 1068.0 | 1050 PVC 0.30 52.70 | 1565.03 1.73 1.22 0.72 0.58 0.71
TOTALS = 10.411 0.56 16.320 1156.7
Designed: Project:
Definitions: Ottawa Rainfall Intensity Values from Sewer Design Guidelines, SDG002
- J. Fitzpatrick, P.Eng. 6171 Hazeldean Road
Q=2.78*AIR, where a b c
Q = Peak Flow in Litres per second (L/s) 2-year 732.951 6.199 0.810 Checked: Location:
A = Watershed Area (hectares) 5-year 998.071 6.053 0.814
B. Thomas, P.Eng. 6171 Hazeldean Road
| = Rainfall Intensity (mm/h) 100-year = 1735.688 6.014 0.820
R = Runoff Coefficients (dimensionless) Dwg Reference: File Ref: Sheet No:
Drawing C09 258780 Storm - Sewer Design Sheets, MAY 101
2022.xlIsx

TABLE E1



TABLE E2
STORM SEWER CALCULATION SHEET - INCLUDES FLOW CONTROL

Return Period Storm = 2-year
Default Inlet Time= 10 (frontyard/row)
Default Inlet Time= 15 (rearyard)
Manning Coefficient = 0.013
Storm MH No: AREA INFO PEAK FLOWS (UNRESTRICTED - RATIONAL METHOD) CAPTURED FLOWS BASED ON NUMBER OF INTLETS SEWER DATA
Captured Captured Captured Captured Captured Captured | Custom Captured . N . .
No. of ICDs Flows (L/s) No. of ICDs Flows (L/s) No. of ICDs Flows (L/s) No. of ICDs Flows (L/s) No. of ICDs Flows (L/s) No. of ICDs Flows (L/s) Flows (L/s) Indv Total Diameter (mm) Capaciy, Velocity (m/s) Timein Hydraulic Ratios
Street Catchment Accum. Indiv. Accum. Indiv. Return Q Type of Captured| Captured Slope | Length ’
i C C Ci i
u/s o/s No: Type Area (ha)| \oa ha) | RUNOFF CoBtEC [ ) Jgunag [ 2.7g+axg | TC(mins) (Hmm/h) Lo | period | (1/s) | 1o | indiv| cum | indiv | cum | indiv | cum | ndiv | cum | ndiv | cum | ndiv | cum |indiv | cum |indiv. “™ | indiv | cum |ingiv. ™| indiv | cum |inaiv. ™ Flows | Flows vPe | o | m) (3‘“’ ) P;':i'" I‘
. . . . sec]
at 13.4 L/sec at 19.8 L/sec at 28.4 L/sec at 38.2 L/sec at 53.0 L/sec at 71.0 L/sec Indiv. [ Cumul. [ (1/sec) (L/sec) Act Nom vf va Q/Qcpe | Va/VE
Type X Type A Type B Type C Type D Type F
Street 2 213 212 EXT_1 External 0.4761 0.4761 0.48 0.6353 0.6353 15.00 61.77 39.2 2-year 39.2
S63_3 Siteplan 1 0.0715 0.5476 0.47 0.0934 0.7287 10.00 76.81 7.2 2-year 56.0 Type D 1 1 53.0 | 53.0 53.0 53.0
S02 Frontyard/ROW | 0.1522 0.6998 0.72 0.3046 1.0334 10.00 76.81 23.4 2-year 79.4 Type C 1 1 38.2 | 38.2 1 53.0 38.2 91.2
S03 Frontyard/ROW | 0.1038 0.8036 0.73 0.2107 1.2440 10.00 76.81 16.2 2-year 95.5 Type B 1 1 28.4 | 28.4 1 38.2 1 53.0 28.4 119.6 447.9 450 PVC 2.00 80.90 398.13 2.54 1.70 0.79 0.24 0.67
212 211 S04 Frontyard/ROW | 0.1355 0.9391 0.73 0.2750 1.5190 10.00 76.81 21.1 2-year 116.7 | Type B 1 2 28.4 | 56.8 1 38.2 1 53.0 28.4 148.0
S05 Frontyard/ROW | 0.1095 1.0486 0.70 0.2131 1.7321 10.00 76.81 16.4 2-year 133.0 Type A 1 1 19.8 | 19.8 2 56.8 1 38.2 1 53.0 19.8 167.8
S40 Backyard 0.1574 1.2060 0.50 0.2188 1.9509 15.00 61.77 13.5 2-year 120.5 | Type A 1 2 19.8 | 39.6 2 56.8 1 38.2 1 53.0 19.8 187.6
EXT 2 Offsite 0.7228 1.9288 0.37 0.7435 2.6944 15.00 61.77 45.9 2-year 166.4 2 39.6 2 56.8 1 38.2 1 53.0 187.6
S36 Backyard 0.1281 2.0569 0.33 0.1175 2.8119 15.00 61.77 7.3 2-year 173.7 | Type D 2 39.6 2 56.8 1 38.2 1 2 53.0 | 106.0 53.0 240.6
S38 Frontyard/ROW | 0.1960 2.2529 0.71 0.3869 3.1987 10.00 76.81 29.7 2-year 245.7 Type F 2 39.6 2 56.8 1 38.2 2 106.0] 1 1.0 | 71.0] 71.0 71.0 311.6
S39 Frontyard/ROW | 0.1303 2.3832 0.71 0.2572 3.4559 10.00 76.81 19.8 2-year 265.4 | Type C 2 39.6 2 56.8 1 2 38.2 | 76.4 2 106.0 1.0 71.0 38.2 349.8
S37 Backyard 0.0883 2.4715 0.28 0.0687 3.5247 15.00 61.77 4.2 2-year 217.7 Type X 1 1 13.4 | 13.4 2 39.6 2 56.8 2 76.4 2 106.0 1.0 71.0 13.4 363.2
EXT_3 External 0.2763 2.7478 0.44 0.3380 3.8626 10.79 73.89 25.0 2-year 285.4 1 13.4 2 39.6 2 56.8 2 76.4 2 106.0 1.0 71.0 363.2 610.0 | 600 | CONC | 0.40 79.89 | 405.83 1.37 1.32 1.01 0.70 0.96
211 210 2.7478 3.8626 11.80 70.51 2-year 272.4 1 13.4 2 39.6 2 56.8 2 76.4 2 106.0 1.0 71.0 363.2 610.0 600 CONC 0.40 11.05 405.83 1.37 1.15 0.16 0.67 0.84
210 209 S41 Backyard 0.0915 2.8393 0.51 0.130 3.9924 15.00 61.77 8.0 2-year 246.6 | Type X 1 2 13.4 ] 26.8 2 39.6 2 56.8 2 76.4 2 106.0 1.0 71.0 13.4 376.6
S06 Frontyard/ROW | 0.1707 3.0100 0.66 0.313 4.3056 10.00 76.81 24.1 2-year 330.7 Type B 2 26.8 2 39.6 1 3 28.4 | 85.2 2 76.4 2 106.0 1.0 71.0 28.4 405.0
S07 Frontyard/ROW | 0.0901 3.1001 0.66 0.165 4.4709 11.96 70.01 11.6 2-year 313.0 | Type A 2 26.8 1 3 19.8 | 59.4 3 85.2 2 76.4 2 106.0 1.0 71.0 19.8 424.8 610.0 600 | CONC | 0.40 66.35 | 405.83 1.37 1.35 0.82 0.77 0.98
Samantha Eastop 225 209 S49 Backyard 0.1583 0.1583 0.52 0.229 0.2288 15.00 61.77 14.1 2-year 14.1 Type B 1 1 28.4 | 28.4 28.4 28.4 251.5 250 PVC 1.41 37.45 71.72 1.44 0.96 0.65 0.20 0.67
Street 2 209 208 S10 Frontyard/ROW | 0.0960 3.3544 0.70 0.187 4.8865 12.78 67.54 12.6 2-year 330.1 | Type C 2 26.8 3 59.4 4 113.6 1 3 38.2 [114.6 2 106.0 1.0 71.0 38.2 491.4
S09 Frontyard/ROW | 0.0752 3.4296 0.73 0.610 5.4965 12.78 67.54 41.2 2-year 371.3 Type X 1 3 13.4 | 40.2 3 59.4 4 113.6 3 114.6 2 106.0 1.0 71.0 13.4 504.8 685.0 675 CONC 0.40 39.97 552.90 1.49 1.25 0.53 0.67 0.84
Street 5 227 208 S60 Park 0.8210 0.8210 0.27 0.616 0.6162 15.00 61.77 38.1 2-year 38.1 Type C 1 1 38.2 | 38.2 38.2 38.2
S42 Backyard 0.1295 0.9505 0.43 0.155 0.7710 15.00 61.77 9.6 2-year 47.6 Type X 1 1 13.4 ] 13.4 1 38.2 13.4 51.6
S28 Frontyard/ROW | 0.1209 1.0714 0.71 0.239 1.0097 10.00 76.81 18.3 2-year 77.5 Type B 1 13.4 1 1 28.4 | 28.4 1 38.2 28.4 80.0
S11 Frontyard/ROW | 0.0753 1.1467 0.66 0.138 1.1478 12.78 67.54 9.3 2-year 77.5 Type A 1 13.4 1 1 19.8 1 19.8 1 28.4 1 38.2 19.8 99.8 4479 | 450 PVC 0.65 60.14 | 226.97 1.45 1.01 0.99 0.34 0.70
Street 2 208 207 S12 Frontyard/ROW | 0.1564 4.7327 0.76 0.330 6.9748 10.00 76.81 25.4 2-year 535.7 | Type C 4 53.6 4 79 5 142 1 5 38.2 | 191 2 106 1 71 38.2 642.8
S13 Frontyard/ROW | 0.1116 4.8443 0.62 0.192 7.1672 10.00 76.81 14.8 2-year 550.5 Type B 4 53.6 4 79.2 1 6 28.4 | 170.4 5 191.0 2 106.0 1.0 71.0 28.4 671.2
S50 Backyard 0.1802 5.0245 0.50 0.250 7.4176 15.00 61.77 15.5 2-year 458.2 | Type A 4 53.6 1 5 19.8 ] 99.0 6 170.4 5 191.0 2 106.0 1.0 71.0 19.8 691.0
S14 Frontyard/ROW | 0.1245 5.1490 0.76 0.263 7.6807 10.00 76.81 20.2 2-year 589.9 Type A 4 53.6 1 6 19.8 ]118.8 6 170.4 5 191.0 2 106.0 1.0 71.0 19.8 710.8
S15 Frontyard/ROW | 0.0931 5.2421 0.68 0.176 7.8567 13.78 64.82 11.4 2-year 509.2 | Type A 4 53.6 1 7 19.8 1138.6 6 170.4 5 191.0 2 106.0 1.0 71.0 19.8 730.6 839.0 825 | CONC | 0.20 | 119.30 | 671.41 1.20 1.18 1.69 0.76 0.98
207 206 5.2421 7.8567 15.47 60.69 2-year 476.8 4 53.6 7 138.6 6 170.4 5 191.0 2 106.0 1.0 71.0 730.6 839.0 825 | CONC | 0.20 12.00 | 671.41 1.20 1.18 0.17 0.71 0.98
206 205 S16 Frontyard/ROW | 0.1480 5.3901 0.74 0.304 8.1611 10.00 76.81 23.4 2-year 626.8 | Type B 4 53.6 7 138.6] 1 7 28.4 | 198.8 5 191.0 2 106.0 1.0 71.0 28.4 759.0
S17 Frontyard/ROW | 0.0953 5.4854 0.71 0.188 8.3492 10.00 76.81 14.4 2-year 641.3 | Type A 4 53.6 1 8 19.8 1158.4 7 198.8 5 191.0 2 106.0 1.0 71.0 19.8 778.8
S51 Backyard 0.2814 5.7668 0.42 0.329 8.6778 15.64 60.31 19.8 2-year 523.3 | Type B 4 53.6 8 15841 1 8 28.4 | 227.2 5 191.0 2 106.0 1.0 71.0 28.4 807.2 839.0 825 | CONC | 0.20 68.67 | 671.41 1.20 1.18 0.97 0.78 0.98
Street 4 215 205 S25 Frontyard/ROW | 0.1143 0.1143 0.69 0.219 0.2193 10.00 76.81 16.8 2-year 16.8 Type A 1 1 19.8 1 19.8 19.8 19.8
S26 Frontyard/ROW | 0.1219 0.2362 0.63 0.213 0.4327 10.00 76.81 16.4 2-year 33.2 Type A 1 2 19.8 | 39.6 19.8 39.6
S43 Backyard 0.0557 0.2919 0.58 0.090 0.5226 15.00 61.77 5.5 2-year 32.3 2 39.6 39.6
S47 Backyard 0.1518 0.4437 0.50 0.211 0.7336 15.00 61.77 13.0 2-year 45.3 2 39.6 39.6
S48 Backyard 0.0932 0.5369 0.54 0.140 0.8735 15.00 61.77 8.6 2-year 54.0 Type B 2 39.6 1 1 28.4 | 28.4 28.4 68.0
S19 Frontyard/ROW | 0.1222 0.6591 0.70 0.238 1.1113 10.00 76.81 18.3 2-year 85.4 Type B 2 39.6 1 2 28.4 | 56.8 28.4 96.4
S20 Frontyard/ROW | 0.1267 0.7858 0.67 0.236 1.3473 10.00 76.81 18.1 2-year 103.5 | TypeB 2 39.6 1 3 28.4 | 85.2 28.4 124.8 4479 | 450 PVC 0.65 90.53 | 226.97 1.45 1.02 1.48 0.46 0.71
Street 2 205 204 S52 Backyard 0.1309 6.6835 0.53 0.193 10.2179 15.00 61.77 11.9 2-year 631.1 Type A 4 53.6 1 11 | 19.8 1217.8 11 312.4 5 191.0 2 106.0 1.0 71.0 19.8 951.8
S18 Frontyard/ROW | 0.1135 6.7970 0.75 0.237 10.4546 16.61 58.22 13.8 2-year 608.6 | Type A 4 53.6 1 12 | 19.8 |1237.6 11 312.4 5 191.0 2 106.0 1.0 71.0 19.8 971.6 839.0 825 | CONC | 0.20 53.43 | 671.41 1.20 1.20 0.74 0.91 1.00
204 203 6.7970 10.4546 17.35 56.73 2-year 593.1 4 53.6 12 237.6 11 312.4 5 191.0 2 106.0 1.0 71.0 971.6 839.0 825 | CONC | 0.20 27.20 | 671.41 1.20 1.20 0.38 0.88 1.00
Street 1 221 220 S63_2 Siteplan 1 0.0704 0.0704 0.53 0.104 0.1037 10.00 76.81 8.0 2-year 8.0 Type X 1 1 134 ] 13.4 13.4 13.4
220 218 S35 Frontyard/ROW | 0.0478 0.1182 0.62 0.082 0.1861 10.00 76.81 6.3 2-year 14.3 1 13.4 13.4 299.4 300 PVC 1.07 11.19 99.46 1.42 0.83 0.22 0.14 0.59
S32 Frontyard/ROW | 0.0481 0.1663 0.62 0.083 0.2690 10.00 76.81 6.4 2-year 20.7 Type X 1 2 13.4 ] 26.8 13.4 26.8
S63_6 Siteplan 1 0.0185 0.1848 0.62 0.032 0.3009 10.00 76.81 2.4 2-year 23.1 2 26.8 26.8
S62_4 Siteplan 2 0.0222 0.2070 0.46 0.028 0.3293 10.22 75.96 22 2-year 25.0 2 26.8 26.8 299.4 300 PVC 0.99 37.40 95.67 1.36 0.95 0.65 0.26 0.70
Street 2 230 219 S63_1 Siteplan 1 0.1984 0.1984 0.90 0.496 0.4964 10.00 76.81 38.1 2-year 38.1 Other
S63_5 Siteplan 1 0.0263 0.2247 0.88 0.064 0.5607 10.00 76.81 4.9 2-year 43.1 Type X 1 1 13.4 ] 13.4 13.4 13.4
S63_4 Siteplan 1 0.1202 0.3449 0.73 0.244 0.8047 10.00 76.81 18.7 2-year 61.8 Type A 1 13.4 1 1 19.8 1 19.8 19.8 33.2 299.4 300 PVC 1.75 8.58 127.20 1.81 1.28 0.11 0.49 0.71
219 218 S31 Frontyard/ROW | 0.0641 0.4090 0.52 0.093 0.8973 10.00 76.81 7.1 2-year 68.9 Type X 1 2 13.4 ] 26.8 1 19.8 13.4 46.6
S32 2 Frontyard/ROW | 0.0612 0.4702 0.72 0.122 1.0198 10.11 76.38 9.4 2-year 77.9 Type A 2 26.8 1 2 19.8 | 39.6 19.8 66.4 299.4 300 PVC 3.28 12.50 | 174.14 2.48 1.75 0.12 0.45 0.71
Street 2 218 217 S33 Frontyard/ROW | 0.0456 0.7228 0.71 0.090 1.4391 10.00 76.81 6.9 2-year 110.5 | Type X 1 5 13.4 ] 67.0 2 39.6 13.4 106.6
S34 Frontyard/ROW | 0.0498 0.7726 0.70 0.097 1.5360 10.00 76.81 7.4 2-year 118.0 | Type X 1 6 13.4 | 80.4 2 39.6 13.4 120.0
S62_5 Frontyard/ROW | 0.0254 0.7980 0.30 0.021 1.6572 10.88 73.59 1.6 2-year 114.6 6 80.4 2 39.6 120.0 366.4 375 PVC 2.10 44.30 | 238.87 2.30 1.63 0.45 0.48 0.71
229 217 S62_7 Siteplan 2 0.1274 0.1274 0.69 0.244 0.2444 10.00 76.81 18.8 2-year 18.8 Type A 1 1 19.8 1 19.8 19.8 19.8 201.2 200 PVC 2.10 19.45 48.27 1.51 1.07 0.30 0.39 0.71
Street 5 217 216 S29 Frontyard/ROW | 0.0132 0.9386 0.67 0.025 1.8262 11.33 72.04 1.8 2-year 131.6_| Type X 1 7 13.4 ] 93.8 3 59.4 13.4 153.2 366.4 375 PVC 2.00 18.65 | 233.11 2.25 1.59 0.20 0.56 0.71
228 216 S24 Frontyard/ROW | 0.0872 0.0872 0.69 0.167 0.1673 10.00 76.81 12.8 2-year 12.8 Type X 1 1 134 ] 13.4 13.4 13.4
S30 Frontyard/ROW | 0.1290 0.2162 0.71 0.255 0.4219 10.00 76.81 19.6 2-year 32.4 Type X 1 2 13.4 ] 26.8 13.4 26.8 299.4 300 PVC 0.65 61.18 77.52 1.10 0.78 1.31 0.42 0.71
Street 2 216 226 S62_6 Siteplan 2 0.0614 1.2162 0.69 0.118 2.3659 10.00 76.81 9.0 2-year 181.7 9 120.6 3 59.4 180.0
S27 Frontyard/ROW | 0.0486 1.2648 0.72 0.097 2.4631 10.00 76.81 7.5 2-year 189.2 | Type X 1 10 | 13.4 [134.0 3 59.4 13.4 193.4
S23 Frontyard/ROW | 0.0803 1.3451 0.57 0.127 2.5904 11.53 71.40 9.1 2-year 185.0 | Type X 1 11 | 13.4 [147.4 3 59.4 13.4 206.8 533.0 525 PVC 0.60 72.69 | 346.83 1.54 1.09 1.11 0.53 0.71
223 226 S62 2 Siteplan 2 0.0481 0.0481 0.55 0.074 0.0735 10.00 76.81 5.6 2-year 5.6
S62_1 Siteplan 2 0.5423 0.5904 0.53 0.799 0.8726 10.00 76.81 61.4 2-year 67.0 366.4 375 PVC 2.00 8.10 233.11 2.25 1.57 0.09 0.29 0.70
226 203 S44 Backyard 0.0619 1.9974 0.55 0.095 3.5576 15.00 61.77 5.8 2-year 219.7 11 147.4 HHHH i 206.8
S45 Backyard 0.1558 2.1532 0.49 0.212 3.7698 15.00 61.77 13.1 2-year 232.9 11 147.4 3 59.4 206.8
S46 Backyard 0.1072 2.2604 0.51 0.152 3.9218 15.00 61.77 9.4 2-year 2422 | Type C 11 147.4 3 59.4 1 1 38.2 | 38.2 38.2 245.0
S62_9 Siteplan 2 0.3388 2.5992 0.57 0.537 4.4587 10.00 76.81 41.2 2-year 342.4 | TypeC 11 147.4 3 59.4 1 2 38.2 | 76.4 38.2 283.2
S62_8 Siteplan 2 0.2267 2.8259 0.56 0.353 4.8116 10.00 76.81 271 2-year 369.6 11 147.4 3 59.4 2 76.4 283.2
S22 Frontyard/ROW | 0.2112 3.0371 0.70 0.411 5.2226 10.00 76.81 31.6 2-year 401.1 | Type D 11 147.4 3 59.4 2 76.4 1 1 53.0 | 53.0 53.0 336.2
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STORM SEWER CALCULATION SHEET - INCLUDES FLOW CONTROL

Return Period Storm = 2-year
Default Inlet Time= 10 (frontyard/row)
Default Inlet Time= 15 (rearyard)
Manning Coefficient = 0.013
Storm MH No: AREA INFO PEAK FLOWS (UNRESTRICTED - RATIONAL METHOD) CAPTURED FLOWS BASED ON NUMBER OF INTLETS SEWER DATA
Captured Captured Captured Captured Captured Captured Custom Captured N N N N
No. of ICDs Flows (L/s) No. of ICDs Flows (L/s) No. of ICDs Flows (L/s) No. of ICDs Flows (L/s) No. of ICDs Flows (L/s) No. of ICDs Flows (L/s) Flows (L/s) Indv Total Diameter (mm) Capacty, Velocity (m/s) Timein Hydraulic Ratios
Street u/s /s Catchment Type Area (ha) Accum. Runoff Coeff, C Indiv. Accum. Tc (mins) |1 (mm/h) Indiv. Return Q Type of o o oo Captured| Captured Type Slope | Length Q ’ pive, Tt
No: VP Area (ha) ’ 2.78*A*R | 2.78*A*R Flow Period (L/s) ICD | Indiv | Cum | Indiv | Cum | Indiv | Cum [ Indiv | Cum | Indiv | Cum | Indiv | Cum [ Indiv | Cum |Indiv. Indiv | Cum |Indiv. Indiv | Cum |Indiv. | Flows Flows VP (%) (m) cap P !
. . Indiv. | Cumul. | (L/sec) | (L/sec) Act | Nom (L/sec) vf Va (min) | q/q Va/Vf
at 13.4 L/sec at 19.8 L/sec at 28.4 L/sec at 38.2 L/sec at 53.0 L/sec at 71.0 L/sec . . sec, sec, cAP
Type X Type A Type B Type C Type D Type F
S21 Frontyard/ROW | 0.1809 3.2180 0.73 0.367 5.5897 12.64 67.96 25.0 2-year 379.9 | Type D 11 147.4 3 59.4 2 76.4 1 2 53.0 | 106.0 53.0 389.2 685.0 | 675 PVC 0.55 59.34 | 648.33 1.74 1.57 0.63 0.59 0.90
203 POND 10.0150 16.0443 17.73 56.00 2-year 898.5 15 15 1216.0 15 297.0 11 312.4 7 267.4 4 212.0 1 71 15.0 1375.8 914.0 900 PVC 0.93 17.47 | 1816.22 | 2.74 1.94 0.15 0.49 0.71
POND 201 S61 SWM 0.3962 [ 10.4112 0.25 0.275 16.3197 17.88 55.72 15.3 2-year 909.3 15 216 15 297 11 312 7 267 4 212 1 71 1375.8
201 200 10.4112 16.3197 17.88 55.72 2-year 909.3 15 216 15 297 11 312 7 267 4 212 1 71 1375.8 976.0 975 PVC 0.30 12.42 | 1230.83 | 1.64 1.61 0.13 0.74 0.98
200 78511 10.4112 16.3197 18.01 55.48 2-year 905.4 15 216 15 297 11 312 7 267 4 212 1 71 1375.8 | 1068.0 | 1050 PVC 0.30 6.62 | 1565.03 | 1.73 1.22 0.09 0.58 0.71
78511 78508 10.4112 16.3197 18.10 55.31 2-year 902.7 15 216 15 297 11 312 7 267 4 212 1 71 1375.8 | 1068.0 | 1050 PVC 0.30 52.70 | 1565.03 | 1.73 1.22 0.72 0.58 0.71
TOTALS = 10.411 0.56 16.320 1156.7 15 216.0 15 297.0 11 312.4 7 267.4 4 212.0 1 71.0 1375.8
Designed: Project:
Definitions: Ottawa Rainfall Intensity Values from Sewer Design Guidelines, SDG002 Summary of Flows (for 10.41 ha) ICD Types and Flow Rates Type X 13.4 L/sec
_— J. Fitzpatrick, P.Eng. 6171 Hazeldean Road
Q = 2.78*AIR, where a b c TOTAL NUMBER OF ICDS = 53 Type A 19.8 L/sec
Q = Peak Flow in Litres per second (L/s) 2-year 732.951 6.199 0.810 TOTAL CAPTURE OF ALLICDs (L/sec) = 1376 L/sec Type B 284 L/sec Checked: Location:
A = Watershed Area (hectares) 5-year 998.071 6.053 0.814 TOTAL CAPTURE RATE (L/ha/sec)= 132.1 L/ha/sec Type C 38.2 L/sec
e B. Thomas, P.Eng. 6171 Hazeldean Road
| = Rainfall Intensity (mm/h) 100-year = 1735.688 6.014 0.820 TOTAL 2YR RATE (L/ha/sec)= 87.0 L/ha/sec Type D 53.0 L/sec
R = Runoff Coefficients (dimensionless) Type F 71.0 L/sec Dwg Reference: File Ref: Sheet No:
Oth Custom' - i
er ustom' L/sec Drawing C09 258780 Storm - Sewer Design Sheets, MAY 10f1

2022.xIsx
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TABLE E3
Stage-Storage Table of DRY POND
6171 Hazeldean Road

Average Cumulative
Description Elev Incr. Elev | Tot. Depth | End Area Area Volume Volume
(m) (m) (m) (m2) (m2) (m3) (m3)
Active Storage
Top of Pond Elev 116.15 0.25 2.60 2564.1 2522 631 5064
Emergency Spill Elev 115.90 1.35 2.35 2480.1 2131 2877 4433
Intermdeiate point 114.55 1.00 1.00 1782.0 1556 1556 1556
Bottom of Drypond 113.55 0.00 0.00 1330.3 0 0 0
Permanent Pool - Main Cell
Normal Water Level (NWL) 113.55 0.00 0.00 0 0 0 0
Slope change (5:1) 113.55 0.00 0.00 0 0 0 0
Bottom of Main Cell 113.55 0.00 0.00 0 0 0 0
Sediment Forebay
Normal Water Level (NWL) 113.55 0.00 0.00 0 0 0 0
Top of forebay berm 113.55 0.00 0.00 0 0 0 0
Slope change 113.55 0.00 0.00 0 0 0 0
Bottom of sediment forebay 113.55 0.00 0.00 0 0 0 0
Maximum Active Storage = 5,064
Permanent Storage (Below NWL) = 0
Total Pond Storage (Active and Permanent) = 5,064




Stage-Storage Curve of DRY POND
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TABLE E5

Storage-Outflow Table of DRY POND

4415 100-year +20% Storm Volume (12-hr SCS Storm)
115.89 100-year+20% Storm Elev.

3595 100-year Storm Volume (12-hr SCS Storm)
115.51 100-year Storm Elev.

2013 5 -year Storm Volume (12-hr SCS Storm) USED USED XX NOT USED XX XX NOT USED XX USED
114.76 5-year Storm Elev. ED Control 1 Quantity Control 1 Quantity Control 2 Quantity Control 3 Emergency Overflow

1432 2 -year Storm Volume (12-hr SCS Storm) Vertical Circular Orifice Vertical Rectangular Orifice Vertical Circular Orifice Vertical Circular Orifice Broad-Crested Weir (Rect)
114.47 2-year Storm Elev. Dia (mm): 57 Width (mm) 460 Dia (mm): Dia (mm): Length (m) 4.0

665.8 15mm Storm Volume Height (mm) 470 Height (m) 0.30
113.98 15mm Storm Elev. Area (mm2): 2,552 Area (mm2): 216,200 Area (mm2): Area (mm2):
1,599 Quality Control Volume (MOECC) Coeff, C: 0.61 Coeff, C: 0.61 Coeff, C: 0.61 Coeff, Cw 0.61 Coeff, C: 1.837
114.57 Quality Control Elev. Orifice Inv: 113.55m Orifice Inv: 114.20 m Orifice Inv: 133.55 m Invert (m) 133.55 m Weir Inv: 115.90 m

Orifice Cen: 113.58 m Orifice Cen: 114.435m Orifice Cen: 133.550 m Orifice Cen: 133.550 m
Quantity Volume Head
WSE Elev Comments (Note 1) (Note 4) Orifice 1 Flow Head Orifice 2 Flow Head, H Outflow Head, H Outflow Head, H Outflow Total Flow Storage

(m) (m3) (m) (m3/sec) (m) (m3/sec) (m) (m3/sec) (m) (m3/sec) (m) (m3/sec) (m3/sec) (ha.m)
116.15 Top Pond 5064 2.57 0.0111 1.95 0.816 0.25 0.918 1.745 0.506
116.05 4811 2.47 0.0108 1.85 0.795 0.15 0.427 1.232 0.481
115.95 4559 2.37 0.0106 1.75 0.773 0.05 0.082 0.866 0.456
115.90 Emerg Spill 4433 2.32 0.0105 1.70 0.762 0.772 0.443
115.85 4327 2.27 0.0104 1.65 0.750 0.761 0.433
115.75 4113 2.17 0.0102 1.55 0.727 0.737 0.411
115.65 3900 2.07 0.0099 1.45 0.703 0.713 0.390
115.55 3687 1.97 0.0097 1.35 0.679 0.688 0.369
115.45 3474 1.87 0.0094 1.25 0.653 0.663 0.347
115.35 3261 1.77 0.0092 1.15 0.626 0.636 0.326
115.25 3048 1.67 0.0089 1.05 0.599 0.608 0.305
115.15 2835 1.57 0.0086 0.95 0.569 0.578 0.283
115.05 2622 1.47 0.0084 0.85 0.539 0.547 0.262
114.95 2409 1.37 0.0081 0.75 0.506 0.514 0.241
114.85 2195 1.27 0.0078 0.65 0.471 0.479 0.220
114.75 1982 1.17 0.0075 0.55 0.433 0.441 0.198
114.65 1769 1.07 0.0071 0.45 0.392 0.399 0.177
114.55 1556 0.97 0.0068 0.35 0.346 0.352 0.156
114.45 1401 0.87 0.0064 0.25 0.292 0.299 0.140
114.35 1245 0.77 0.0061 0.15 0.226 0.232 0.124
114.25 1089 0.67 0.0056 0.05 0.131 0.136 0.109
114.15 934 0.57 0.0052 0.005 0.093
114.05 778 0.47 0.0047 0.005 0.078
113.95 622 0.37 0.0042 0.004 0.062
113.85 467 0.27 0.0036 0.004 0.047
113.75 311 0.17 0.0029 0.003 0.031
113.65 156 0.07 0.0018 0.002 0.016
113.55 Bottom of pond

NOTES:

1) Quantity Storage values based on pond geometry and stage-storage data at 0.10m increments

2) Top of Pond =

3) WSE Interval =

116.50 m
0.10m

4) Discharge for Circular Orifices (fully submerged), Q= C*A*SQRT(2*g*H), where H is the effective head from WSEL to centroid of orifice.




TABLE E7
Area-Depth Table of DRY POND

Depth
Elev | Above NWL| End Area
(m) (m) (m?) Comments
116.15 2.60 2,564 Top of Pond Elev
115.90 2.35 2,480 Emergency Spill Elev
114.55 1.00 1,782 Intermdeiate point
113.55 1,330 Bottom of Drypond

Slope coefficient from the area-depth linear regression, C2 =

Intercept from the area-depth linear regression, C3 =

451.7

1330.3




TABLE E8
Drawdown Table of DRY POND

Top of Pond Elev (m) =
Bottom of Pond Elev (m) =

wacv (m3) =
WQCE (m) =
WCD (m) =

Extended Detention Volume, EDV (m3)
Extended Detention Elev, EDE (m)
Extended Detention Depth, EDD (m)

Orifice #1 Dia (mm) =

Orifice # 1 Area (m2) =

Orifice # 1 Invert Elev (m) =
Orifice # 1 Centroid Elev (m) =
Orifice # 1 Discharge Coefficient =

Orifice #2 width(mm) =

Orifice #2 height (mm) =

Orifice # 2 Area (m2) =

Orifice # 2 Invert Elev (m) =
Orifice # 2 Centroid Elev (m) =
Orifice # 2 Discharge Coefficient =

1,599

114.57

1.02

660

113.97

0.424

57

Lower Orifice #1

0.0026

113.55

113.58

0.61

Upper Orifice #2

470

0.2162

114.20

114.43

0.61

Comments

Water Quality Control Volume Based on MOE Criteria(Table 3.2)

Water Surface Elevation for Storage of WQCV.
Depth (or height) of Water Control Volume.

Runoff Volume Required to Control Peak Flows to 0.51 L/ha/sec During 3hr 15mm Chicago Storm. (0.51 x 9.02 = 4.6 L/sec)

Vertical Circular Orifice

Vertical Rectangualar Orifice (width)
Vertical Rectangualar Orifice (height)

2= Slope coefficient from the area-depth linear regression
= Intercept from the area-depth linear regression
Active Storage Above NWL Orifce #1 Orifce # 2 Drawdown Time (hours)
TOTAL DEPTH Indiv Indiv
ABOVE NWL Drawdown Drawdown HOURS DAYS Outflow
WSE Elev (m) VOLUME (m3) AREA (m2) (m) Height (m) | Area (m2) | Time (hrs) | Height (m) | Area (m2) | Time (hrs) (m3/sec) Comments
116.15 5,064 2,522 2.60 2.60 0.0026 219.3 1.95 0.2162 2.1 74.0 3.08 1.745 Top Pond
116.05 4,811 2,366 2.50 2.50 0.0026 213.2 1.85 0.2162 2.0 73.9 3.08 1.232
115.95 4,559 2,209 2.40 2.40 0.0026 207.0 1.75 0.2162 2.0 73.8 3.08 0.866
115.85 4,327 2,110 2.30 2.30 0.0026 200.9 1.65 0.2162 1.9 73.7 3.07 0.761
115.75 4,113 2,067 2.20 2.20 0.0026 194.7 1.55 0.2162 1.8 73.7 3.07 0.737
115.65 3,900 2,025 2.10 2.10 0.0026 188.5 1.45 0.2162 1.7 73.6 3.07 0.713
115.55 3,687 1,982 2.00 2.00 0.0026 182.3 1.35 0.2162 1.7 73.5 3.06 0.688
115.45 3,474 1,939 1.90 1.90 0.0026 176.1 1.25 0.2162 1.6 73.4 3.06 0.663
115.35 3,261 1,897 1.80 1.80 0.0026 169.8 1.15 0.2162 1.5 73.4 3.06 0.636
115.25 3,048 1,854 1.70 1.70 0.0026 163.5 1.05 0.2162 1.4 73.3 3.05 0.608
115.15 2,835 1,812 1.60 1.60 0.0026 157.1 0.95 0.2162 13 73.2 3.05 0.578
115.05 2,622 1,769 1.50 1.50 0.0026 150.7 0.85 0.2162 1.3 73.1 3.05 0.547
114.95 2,409 1,726 1.40 1.40 0.0026 144.2 0.75 0.2162 1.2 73.0 3.04 0.514
114.85 2,195 1,684 1.30 1.30 0.0026 137.6 0.65 0.2162 1.1 72.9 3.04 0.479
114.75 1,982 1,641 1.20 1.20 0.0026 130.9 0.55 0.2162 1.0 72.8 3.03 0.441
114.65 1,769 1,599 1.10 1.10 0.0026 124.1 0.45 0.2162 0.9 72.7 3.03 0.399
114.55 1,556 1,556 1.00 1.00 0.0026 117.1 0.35 0.2162 0.8 72.6 3.03 0.352
114.45 1,401 1,401 0.9