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1 Introduction

1.1 Owverview

EXP Services Inc. (EXP) was retained by 11654128 Canada Inc to prepare a Functional 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 & [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-one (151)

townhomes, two hundred and forty (240) condominium units consisting of five 4-storey buildings having 48 units each, and one
hundred and sixty-nine {169) apartment units consisting of one 9-storey mixed-use rental building.

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
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2 Existing Conditions

The existing property is surrounded by the lackson 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

- 8 B 8 @

3 Existing Infrastructure

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 J for reference.
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4 Pre-Consultation / Permits / Approvals

A pre-consultation meeting was held with the City 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.
Further discussions with City of Ottawa staff will be required to confirm the ECA requirements and to determine whether a direct
submission or Transfer-of-Review submission will be required.

In addition, various design guidelines were referred to in preparing the current report including:

» Bulletin ISDTB-2012-4 (20 lune 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, July 2010 (WDG001), including:
» Technical Bulletin ISDTB-2014-02 {May 27, 2014)
» Technical Bulletin ISTB-2018-02 (21 March 2018)

» Stormwater Management Planning and Design Manual, Ontario Ministry of the Environment and Climate Change, March
2003 (SMPDM).

» Design Guidelines for Drinking-Water Systems, Ontario Ministry of the Environment and Climate Change, 2008 (GDWS).
» Fire Underwriters Survey, Water Supply for Public Fire Protection (FUS), 1999.
» Ontario Building Code 2012, Ministry of Municipal Affairs and Housing.
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5 Water Servicing

5.1 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.

5.2  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 m*/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. The proposed
servicing plan is provided in Appendix J

5.3  Water Servicing Design Criteria

The design parameters that were used to establish water and fire flow demands are summarized Table 5-1 below.

Table 5-1 Summary of Water Supply Design Criteria

Design Parameter Value Applies
Population Density — Single-family Home 3.4 personsfunit v
Population Density — Semi-detached Home 2.7 personsfunit v
Population Density — Townhome or Terrace Flat 1.8 persons/unit v
Population Density — Bachelor Apartment 1.4 personsfunit
Population Density — Bachelor + Den Apartment 1.4 personsfunit
Population Density — One Bedroom Apartment 1.4 personsfunit v
Population Density —One Bedroom plus Den Apartment 1.4 personsfunit
Population Density — Two Bedroom Apartment 2.1 personsfunit v
Population Density — Two Bedroom plus Den Apartment 2.1 personsfunit
Population Density — Three Bedroom Apartment 3.1 personsfunit v
Average Day Demands — Residential 350 L/person/day v
Average Day Demands — Commercial / Institutional 28,000 Lfgross ha/day v
Average Day Demands — Light Industrial / Heawy Industrial 35,000 or 55,000 L/gross ha/day
Maximum Day Peak Factor — Residential 2.5 x Average Day Demands v
Maximum Day Demands Peak Factor — Commercial / Institutional 1.5 x Average Day Demands v
Peak Hour Factor — Residential 2.5%2.2 = 5.5 x Average Day Demands v
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Peak Hour Factor — Commercial / Institutional 2.7 x Average Day Demands v
Fire Flow Requirements Calculation FUS v
Depth of Cover Required 2.4m v
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) v

5.4  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 5-2 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.

Table 5-2: Summary of FUS Method Parameters Used for Proposed Building Types

3-Storey 9-Storey
e Single Family | Townhome | o sminium |  Mixed-Use
Type of Construction {Coeff, C) Wood N
Wood-Framed (C=1.5), Ordinary (C=1.0), Wood Framed Eramed Ordinary [‘.omhc:s:'lble
Mon-Combustible (C=0.8), Fire-Resistive (C=0.6)
Occupancy Type Limited Limited Limited Limited

Mon-combustible (-25%), Limited Combustible (-15%),
Combustible {0%), Free Burning (+15%), Rapid Burning (+25%)
Sprinkler Protection )
Fully Su sed
Sprinkler Conforming to NFPA 13 {-30%), Standard Water Supply MNone None None ‘ l; r-i:::]::
(-10%), Fully Supervised Sprinkler (-10%) P

Combustible Combustible Combustible Combustible

The following Table 5-2 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. Detailed calculations of the RFFs necessary for each building is provided in Appendix B.
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Table 5-3: Summary of Parameters Used and Estimation of Required Fire Flows (RFF) - Singles and Townhomes

single | Single Townhomes
Family | Family
Block 2 | Block4 | Block5 | Block6 | Block8 | Block 11 | Block 16
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) 283.2 517.2 969 B07.8 1037.8 | 1034.4 784 776.1 795
Fire Flow iy reduction | ¢o000 | 8000 | 10000 | s000 | 11,000 | 12,000 | 9000 | 9000 | 800
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 62% 58% 4% 44% 46% 36% 54% 53% 49%
Capped at 10,000 L/min (167
L/sec) based on ISTE-2018-02" Mo Mo Mo Mo Mo Mo Mo Mo Mo
(yes/no)
Total RFF 133 183 200 123 233 17 200 200 183

Table 5-4: Summary of Parameters Used and Estimation of Required Fire Flows (RFF) — Condos and Mixed-Use
Buildings

Condominium Units
Mixed-Use
Bldg A Bldg B Bldg C Bldg D Bldg E
Construction Coefficient, C 1 1 1 1 1 0.8
Total Floor Area (m2) 4140 4140 4140 4140 4140 BBB3.5
Fire Flow prior to reduction {L/min) 14,155 14,155 14,155 14,155 14,155 17,000
Reduction Due to Occupancy -15% -15% -15% -15% -15% -15%
Reduction due to Sprinkler 0% 0% 0% 0% 0% -50%
Increase due to Exposures 33% 35% 29% 51% 31% 23%
epelame o= | v | e | w | w | e | w
Total RFF 267 267 250 300 267 183

The estimated required fire flows (RFFs) based on the FUS Method ranges from 133 L/sec to 183 L/sec for single family homes,
183 Lfsec — 233 Lfsec for townhomes blocks, 183 L/sec for the S-storey mixed Use building and 250 L/sec — 300 L/sec for the 4-
storey condo units. It should be noted that for the 8-unit townhomes, a fire wall (2hr 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).

5.5 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 is provided in Appendix G.

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

&
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Table 5-5: Boundary Conditions and Pressures Summary
Connection #1 - Hazeldean Rd Connection #2 — Samantha Eastop Ave
Demand Scenario HGL or HGL or
Head (m) Pressure (psi) (m) Pressure (psi)

Maximum HGL 160.7 57.2 160.7 59.6

Peak Hour 156.5 51.3 156.3 53.4

Max Day + Fire Flow 156.4 51.1 151.1 46.0

The above noted HGL's are based on a ground elevation of approximately 120.4 m and 118.8 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.

5.6 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:

» 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.
5.7 Estimated Water Demands

Table 5-6 below summarizes the anticipated domestic water demands for all units under average day, maximum day and peak
hour conditions.

Table 5-6: Total Water Demand Summary

Water Demand Conditions Water Demands (L/sec)
Average Day 4.95
Max Day 12.33
Peak Hour 2711

5.8 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
Ad in Appendix A which illustrates the water distribution layout.
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» 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)

5.9 Water Modeling Results

The results of the WaterGEMS modelling under peak hourly conditions are summarized in Table 5-7 and Table 5-8 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.

Table 5-7: Summary of Peak Hour Results of (Scenario 1C)

Junction Elevation (m) Demand (L/s) Hydraulic Grade (m) Pressure (psi)
1-01 122,19 B.28 156.44 4B.6
1-02 119.69 1.78 156.45 52.2
1-03 118.67 0.81 156.46 53.6
1-04 118.45 1.20 156.46 53.9
105 117.43 1.62 156.46 55.4
1-06 117.02 1.80 156.46 56.0
1-07 118.88 0.84 156.46 53.3
1-08 119.76 0.42 156.46 52.1
109 117.12 0.90 156.46 55.8
1-10 120.76 0.00 156.47 50.7
113 117.92 0.00 156.46 54.7
)16 119.76 0.00 156.47 52.1
1-17 118.80 0.00 156.46 53.5
1-18 120.40 0.00 156.50 51.2
1-22 118.21 0.00 156.46 54.3
123 120.51 0.00 156.49 51.1
1-24 119.50 0.00 156.49 52.5
1-25 118.80 0.00 156.49 53.5
1-28 118.00 0.00 156.50 4.6

Table 5-8: Summary of Peak Hour Results of (Scenario 2C)

Junction Elevation (m) Demand [L/s) Hydraulic Grade (m) Pressure (psi)
1-01 122.19 8.28 156.24 483
1-02 119.69 178 156.26 51.9
1-03 118.67 0.81 156.28 53.4
1-04 118.45 1.20 156.27 53.7
1-05 117.43 1.62 156.26 55.1
1-06 117.02 1.80 156.26 55.7
1-07 118.88 0.84 156.26 53.1
1-08 119.76 0.42 156.26 51.8
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1-09 117.12 0.90 156.26 55.6
1-10 120.76 0.00 156.26 50.4
1-13 117.92 0.00 156.26 54.4
1-16 119.76 0.00 156.26 51.8
1-17 118.80 0.00 156.30 53.2
1-18 120.40 0.00 156.26 50.9
1-22 118.21 0.00 156.26 54.0
1-23 120.51 0.00 156.26 50.7
1-24 119.50 0.00 156.26 52.2
1-25 118.80 0.00 156.26 53.2
1-28 118.00 0.00 156.26 54.3

The calculated range of working pressures anticipated within the development under peak hour conditions was estimated at
between 48.6 psi and 56.0 psi under Scenario 1C, and between 48.3psi and 55.7 psi under Scenario 2C. This meets the minimum
40 psi as per City of Ottawa Guidelines.

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 5-9: Summary of Maximum Day Plus Fire Flow Conditions

FUS Required Fire M e L A, Satisfies Fire Flow Constraints fpr
Junction Node Flows, RFF (L/sec) Scenario 1B / 2B (True - False)
b For Scenario 1B For Scenario 2B
01 183 =183 =183 True / True
102 183 =183 =183 True / True
103 183 =183 =183 True / True
104 183 =183 =183 True / True
105 183 =183 =183 True / True
1-06 183 =183 =183 True / True
107 183 =183 =183 True / True
1-08 183 =183 =183 True / True
1-09 183 =183 =183 True / True
110 183 =183 =183 True / True
113 183 =183 =183 True / True
16 183 =183 =183 True / True
17 183 =183 =183 True / True
J-18 183 =183 =183 True / True
122 183 =183 =183 True / True
123 267 =267 =267 Truef True
1-24 283 =283 <283 (231) True / False
1-25 283 =283 <283 (236) True / False
1-28 267 =267 =267 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. Based on a
single feed connection to Samantha Eastop Avenue, slightly lower fire flows would be available within the distribution system at

two (2) junctions.
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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. Additional details on fire hydrant locations and the availability of fire flows will be provide during
detailed design of the subdivision.

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.

6 Sewage Servicing

6.1 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.

6.2 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 Lfsec

based on Manning’s Equation under full flow conditions. Table 6-1 below summarizes the design parameters used.

Table 6-1: Summary of Wastewater Design Criteria / Parameters

Design Parameter Value Applies
Population Density — Single-family Home 3.4 personsfunit v
Population Density — Semi-detached Home 2.7 personsfunit v
Population Density — Duplex 2.3 personsfunit
Population Density — Townhome (row) 2.7 personsfunit v
Population Density — Bachelor Apartment 1.4 personsfunit
Population Density — Bachelor + Den Apartment 1.4 personsfunit
Population Density — One Bedroom Apartment 1.4 personsfunit v
Population Density — One Bedroom plus Den Apartment 1.4 personsfunit
Population Density — Two Bedroom Apartment 2.1 personsfunit v
Population Density — Two Bedroom plus Den Apartment 2.1 personsfunit
Population Density — Three Bedroom Apartment 3.1 personsfunit v
Average Daily Residential Sewage Flow 280 L/personday v
Average Daily Commercial / Intuitional Flow 28,000 L/gross ha/day
Average Light / Heavy Industrial Daily Flow 35,000 / 55,000 Lfgross ha/day
Residential Peaking Factor — Harmon Formula {Min = 2.0, Max =4.0, with K=0.8) M=1+ ﬁ *k v
Commercial Peaking Factor 1.5
Institutional Peaking Factor 1.5
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 1/1) 0.33 Lfs/gross ha v

10
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The total estimated peak sanitary flow rate from the proposed property is 15.57 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 6-2: Summary of Anticipated Sewage Rates

Sewage Condition Sanitary Sewage Flow (L/sec)
Peak Residential Flow 12,58
Peak Commercial Flow 0.02
Infiltration Flow {at 0.33 L/ha/sec) 298
Peak Wet Weather Sewage Flow 15.57

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 Error! Reference source not found..

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 | fsec. Therefore, the proposed site is expected to release an additional 3.73 Lfsec, 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 Lfsec to 18.9 Lfsec within these four [4) sewer runs. Available capacities within these sanitary sewers range between
45.1 Lfsec and 46.1 Lfsec based on 300mm diameter at 0.20% and 0.23%. The additional increase of 3.73 Lfsec 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.

11
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7 Storm Servicing & Stormwater Management

7.1  Background

As the proposed site is located within the Mississippi Valley Conservation Authority (MVCA) jurisdiction, the stormwater works
are therefare 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 lackson Trails Stormwater Management Facility
(JITSWMF). This pond was constructed around 2007/2008 to service lands north of Hazeldean Road between Carp Road and Alon
Street. The “lackson Trails Stormwater Management Design Brief* [ITSMDB) was prepared in lune 2006 by 1Bl Group for the
design of this SWM facility.

In addition, the City of Ottawa commissioned |.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.

7.2 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.

7.2.1 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 (100-yr 12hr 5CS storm) to 8 L/ha/sec.

Other design criteria were taken from the ITSMDB and City of Ottawa SDG002 which apply to the stormwater design are included.

» 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 lackson Trails SWM Pond and limited to 70 L/s/ha as
per the design of the facility.

12
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» The major system has been designed to accommodate on-site detention with sufficient capacity to attenuate the 100-year
design storm.

» Owverland flow routes are provided.
» 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:

» 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.

7.3 Stormwater Design
The methodology used for the design of the storm sewer system is as follows:

» 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 Macro Grading Plan and preliminary profiles and
ensure maximum permitted depth of static ponding meets City guidelines of 30 cm.

» For each subcatchment restricted inflow rates to the minor system to approximately the 2-year return period storm. This
is completed using standard |CD types, with an attempt to meet the 2-year rate as close as possible. Some oppositely
located catchbasins will require interconnection prior to discharge (i.e., single ICD rate), whereas most will have
independent leads complete with separate ICDs.

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

» At this Draft Plan stage, the PCSWMM model includes most major system components (dual drainage) but not all. The
model includes all subcatchments and roadway ponding areas developed from the roadway profiles. Preliminary storage
node and orifices were added to represent the proposed dry pond. The model will be expanded during the detailed design
stage. This will include modelling of infiltration areas within the rear yards and rights-of-way.

» Ensure allowable discharge rate for the entire site does not exceed 631.6 L/sec (70 L/ha/fsec X 9.02-hectare) for the 3hr
Chicago storm or 72.18 Lfsec (8.0 L/hafsec x 9.023 ha) for the 12hr SCS storm.

7.4  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 0%. 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.

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. However, as is a Functional level analysis for obtaining draft plan
conditions, an increase in the level of imperviousness and runoff coefficients was completed to account for minimum setbacks.
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, and site plans). An adjustment to the singles, townhomes, and rights-of-ways was
13
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completed to account for minimum setbacks for building areas and maximum driveway widths. This was completed by reviewing
a typical townhome block and ten (10) of the single-family lots. The adjusted runoff coefficients were then used to area-weight
the imperviousness percentages and runoff coefficients for each subcatchment. Table 7-1 below summarizes the average
runoff coefficients that were calculated by area weighting and the adjustment made to account for minimum setbacks. Figure
E and Figure E4 illustrate the areas used.

Table 7-1 - Summary of Runoff Coefficients

Average Runoff Coefficient, Average Runoff
Lot Type Total Area Cavs, Based on Area- Coefficient Cyyg Adjusted
{m?) Weighting and 5ite Plan to Account for Minimum
Min -» Max, (mean). Setbacks.
Single Family (20 units) 7,389 0.33 = 0.54 {0.50) 0.55
Townhomes (149 units) 29,919 0.38 = 0.64 {0.57) 0.70
Semi-detached {2 units) 983 0.35 20.35(0.35) 0.70
18m ROW 13,443 0.68 = 0.71{0.70) 0.70
22m ROW B,429 0.72 0.75
Park 7,262 0.20 0.30
Walkway Blocks 404 0.2 -0.42(0.31) 0.50
SUWI 3,597 0.20 0.20
Site plan 1 5,063 0.0 0.0
Site plan 2 13,716 0.55 0.55
Totals a0,205

The average runoff coefficient for the overall site area under post-development conditions was calculated as 0.57. Runoff
coefficients for individual subcatchments ranged from 0.22 to 0.74.

The runoff coefficients for pre-development and post-development catchments are provided summarized in Table 7-2 below.
The runoff coefficients for each subcatchment were used in the storm sewer design sheet for sizing of the sewers.

Table 7-2: Summary of Runoff Coefficients

Pre-Development Post-Development Runoff Coefficient, Cave
Location Area (hectares) Runoff Coefficient, Adjusted to AccountF
CAVG u ou ar
Based on Site Plan Min. Setbacks
Entire Site Q.0203 0.20 0.54 0.61

7.5 Allowable Release Rate

Minor system capture rate from this development will be directed to the lackson Trails SWM Pond and limited to the minimum
of either 1) 70 L/sfha for the 3hr Chicago Storm as per the design of the downstream SWM facility or 2) 8 Lfa/fsec for 12hr SCS
Type Il storm as per Feedmill Creek SMM Criteria Study. The allowable minor system discharge rate for the site is therefore either
72.2 Lfsec [3hr storm) or 631.6 Lfsec (12hr storm]. The volume required to detain peak volumes will necessitate the review of
each of the noted storms on a volumetric basis.

14
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7.6 Hydrology

PCSWMM was used to create a hydrologic/hydraulic model of the storm sewer system. The model includes both the minor
system (storm sewer), for estimating peak flows and runoff volumes and the major system (roads). Calculations of runoff was
completed based on the PCSWMM's EPA SWM 5 engine. Catchment parameters were taken from City of Ottawa's SDG002
Design parameters. The following design parameters and assumptions are noted in Table 7-2 below:

Table 7-3: General 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 mmyfhr
Decay Constant {1/hr) Decay Constant 4.14
Manning N (Impervious) M Impev 0.013
Manning M (Pervious) M Pery 0.25
Depression Storage — Pervious Surfaces Dstore Impery 1.57 mm
Depression Storage — Impervious Surfaces Dstore Parv 4,67 mm
Zero Percent Impervious Zero Imper 25%
Subcatchment Slopes Slope 4% front yards & back yards

7.6.1 5Storm Events Modelled

As this design submission is intended for establishing Draft Plan conditions, twenty-two (22) storm events were modelled.

3-hour 5mm Chicago storm. {10 min timestep),

3-hour 10mm Chicago storm. {10 min timestep).

3-hour 15mm Chicago storm. {10 min timestep).

3-hour 2-year Chicago storm. (10 min timestep).

3-hour 5-year Chicago storm. (10 min timestep).

3-hour 100-year Chicago storm. [10 min timestep).

3-hour 100-year + 20% Chicago storm. (10 min timestep).

6-hour 2-year Chicago storm. [10 min timestep).

&-hour 5-year Chicago storm. [10 min timestep).

6-hour 100-year Chicago storm. {10 min timestep).

6-hour 100-year + 20% Chicago storm. {10 min timestep).

12-hour 10mm SCS Type Il storm. (MTO Distribution, with 1Smin timestep).

12-hour 2-year SCS Type |l storm. (MTO Distribution, with 15min timestep).

12-hour 5-year SCS Type |l storm. (MTO Distribution, with 15min timestep).

12-hour 100-year SCS Type Il storm. {MTO Distribution, with 15min timestep).

12-hour 2-year SCS Type |l storm. (SCS Type Il Distribution with 6min timestep).
12-hour 5-year SCS Type |l storm. (SCS Type Il Distribution with 6min timestep).
12-hour 100-year SCS Type Il storm. {SCS Type Il Distribution with 6min timestep).
12-hour 100-year + 20% SCS Type Il storm. (SCS Type |l Distribution with 6min timestep).
Historical storms occurring July 1, 1979, Aug 4, 1988, August 08, 1996 [Smin timestep).

*® ® ® ® ® ® ® ® ® ® B ® ¥ ¥ # # # @ B

A Macro Strom Drainage Plan is provided in Appendix J and illustrates the subcatchments within the development site.

The following list below provides the design criteria requirements, followed by Table 7-4 which summarizes the results of
various storm events. The peak flows and volumes represent model results prior to the addition of a detention pond. This was
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completed to determine the peak flows and volumes prior to the influence of stormwater detention. The addition of a detention
pond within the PCSWMM model is further noted in proceeding sections of this report. 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. This was completed for all storm events.

In summary the following re-iterates the design SWM design criteria that is required.

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

# Flood Control. Maximum discharge of 72.16 L{sec in 12-hr 5CS storm event, or 631.6 L/sec in the 3hr Chicago storm
event.

Table 7-4: Summary of Post-Development Flows (Uncontrolled)

Storm Event Peak Flow [L/sec) Runoff Volume [m3)
Chicago_3h_5mm 159 200
Chicago_3h_10mm 332 443
Chicago_3h_15mm 499 693
Chicago_3h_2yr 1,104 1,548
Chicago_3h_Syr 1,838 2,297
Chicago_3h_100yr 3,757 4,679
Chicago_3h_100yr + 20% 4,678 5,883
Chicago_gh_2yr 1,109 1,805
Chicago_gh_Syr 1,843 2,670
Chicago_6h_100yr 3,754 5,320
Chicago_gh_100yr + 20% 4,672 6,657
Historic_lul1-79 2,368 5,665
Historic_Augd-88 3,409 4,589
Historic_AugB-96 2,245 5,665
SCS Type I_ 12-hr_10mm {MTO Distribution) 182 439
SCS Type Il_ 12-hr_2yr (MTO Distribution) 977 2,164
SCS Type Il_ 12-hr_Syr (MTO Distribution) 1,529 3,159
SCS Type Il_ 12-hr_100yr {MTO Distribution) 2,881 6,013
SCS Typell_ 12-hr_2yr 1,005 2,172
SCS Typell_ 12-hr_Syr 1,702 3,195
SCS Type I_ 12-hr_100yr 3,372 6,014
SCS Type ll_ 12-hr_100yr + 20% 4,154 7.424

7.6.2 Extended Detention Reguirements

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

From Table 7-4 above, the peak flow and runoff volume from the 3-hr storm 15mmm is 499 L/sec and 633 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 ha x 0.51 L/ha/sec).
The volume necessary to control the peak rate to 4.6 Lfsec is 660 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 7-5 in the next section identifies that only 23% of the total site area represents backyards,
and therefore it is appropriate to assume that the same proportion of the total 15mm runoff volume of 660 m3 {or 152 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. During the detailed design stage, infiltration areas will be added to the PCSWMM model. Additional information
is provided in proceeding sections.

7.6.3 Low Impact Design

For Criteria #2, the Feedmill Creek Stormwater Management Study requires that LD 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 Smm storm event is 159 Lfsec 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 7-5: 3-hour 5mm Peak Flows and Runoff Volumes of Various Subcatchments

Storm Event Area in hectares Peak Flow in Lfsec | Runoff Volume in m?
(% of Total) (% of Total) (% of Total)
Backyards 2.0631 {23%) 47.2 {30%) 57.5 (2995)
Front yards / right-of-way 3.9656 {44%) 81.9 {51%) 100 (50%)
Park 0.7248 {B9%) 3.5 {298) 4 (2%)
SW 0.3909 {4%) 0.5 {0ma) 0.5 (0%)
Site plan #1 0.5077 &%) ] {5%) 11 (%)
Site plan #2 13741 (15%) 18.1 (11%) 27 (14%)
Totals 9.0262 (100%) 159.2 (100%) 200 {100%:)

Since only 57.5 m® [or 29%) of the total 200 m? of necessary runoff volume can be infiltrated in rear yard swales, the remaining
volume will need to be infiltrated in other areas of the site.

It will not be permitted to infiltration within the dry pond due to the estimated ground water table elevation. Additional
information on the dry pond is provided in proceeding sections of this report. The majority or (50%) of the runoff volume
occurring during the Smm 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. Figure 7-1 below illustrates the location of the roadway
ponding areas.
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Figure 7-1: Surface Ponding Locations

To provide infiltration at sag locations, the total length of infiltration trenching required below the outlet pipe invert is as follows:

® Total Volume required for infiltration {excludes backyards) 142.5 m?,

® Total Number of roadway sag locations 6 each.

= Number of catchbasin at sag locations 15 each.

= |nfiltration Trench Width 1.0m.

s |nfiltration Trench Height 0.6 m.

« Void ratio of stone 0.40

* Total length required for Infiltration of 152.5m3 396 m.

s Length of trench extending from each CB 13.2 {use 14m)

It is proposed to extend infiltration trenches complete with 150mm perforated pipes 14m from each catchbasin. The invert of
the 150 pipes will be set 200mm below the invert of the outletting CB lead pipe. Please refer to drawing STMM in Appendix J.

7.6.4 Flow Attenuation (Storage)

For criteria # 3, onsite storage is required to control peak flow of the 100-yr 12hr SCS storm to 8 Lfha/sec and the 100-yr 3hr
Chicago to 70 Lfhafsec. From Table 7-4, the 12-hr 5CS storm generates a total runoff volume of 6,014 m3 and peak runoff rate
of +2,880 Lfsec (MTO Distribution). PCSWMM's storage routine was again used to estimate the preliminary volume necessary

based on the allowable discharge rate of 72.16 L/sec during the 12hr 100-yr SCS Type |l storm. The total volume required would
18
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be 4,056 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 Lfsec (70 x 7.02 L/hafsec) is 2,819m3. 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. The following Table
7-6 summarizes the orifices sizes and elevations that were used in the model to establish the preliminary pond parameters.
These will be further refined during detailed design, and but are included now to illustrate that the pond has adequate volume
and depth to meet the design criteria.

Table 7-6: Dry Pond Stage-Storage Data

Description Elevation (m) Orifice Size
Orifice 1 —upper 113.3 135mm CIRCULAR
Orifice 2 — lower 113.0 SO0mm CIRCULAR

The following table below summarizes the preliminary dry pond parameters that were used in the model, based on the site plan.

Table 7-7: Dry Pond Stage-Storage Data

Description Elevation (m) Total i Area (m2) Vn:;lf;:le V.::I)lf:'lle
Depth (m) | Depth (m) (m3) (m3)
Top of pond {0.3m freeboard) 116.1 24 01 3210 301 5,045
116.0 23 0.1 2812 m 4,744
Spill elevation (emergency) 115.9 2.2 2.2 2618 4,473 4,473
Bottom of pond 113.7 0 0 1448 o o

The bottom of proposed dry pond was set an and elevation of 113.7m, 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].

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.

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 113.7m is well above the existing sewers and similar to the USFs of
existing homes.

Preliminary profiles were completed to estimate the surface ponding that is available at sag locations within the right-of-way. A
total of 30 roadway catchbasins are illustrated, in which 15 catchbasins service seven sag locations in the right-of-way. Inlet
control devices are necessary in all catchbasins to control runoff to the 2-yr and ensure no ponding in street sag locations will
occur.

The estimated surface ponding areas on local streets is + 393 m3. The locations of the catchbasins and surface ponding areas
are illustrated in Appendix A.
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Figure 7-2 illustrates the pond volumes and maximum water surface elevations (WSEL), whereas Table 7-7 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 115.75m, as the emergency spill is set to 115.9m.
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Figure 7-2: Pond Volumes and Maximum WSEL During 100yr, 100yr +20, Historic Storms

Table 7-8: Dry Pond 100-yr Peak Outflows, Volumes, Elevations

orm Event  Peak Flow (L/sec) |  Volume (m?) Maximum Fond Stage (m)
Chicago_3h_100yr 66.9 3,815 115.64
Chicago_3h_100yr + 20% 71.0* 4,610 115.95
Chicago_6h_100yr 68.1 4,015 115.72
Chicago_6h_100yr + 20% 70.6* 4,684 115.98
Historic_Augd-88 68.5 4,087 115.75
Historic_Aug&-96 65.1 3,514 115.52
Historic_lul1-79 70.4* 4,677 115.98
SCS Type Il_ 12-hr_100yr {MTO Distribution) 68.5 4,088 115.75
SCS Type Il 12-hr_100yr + 20% 70.2* 4,723 115.99
SCS Type ll_ 12-hr_100yr 68.3 4,054 115.74

Motes:

Peak flows denoted with * represents overflow through emergency weir during storm event. Weir 3m wide and set with INV at 115.9m.
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7.7.1 Storm Sewers

Since an end-of-pipe SWM dry pond is proposed the overall target capture rate is 70 Lfha/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 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 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 O=2.78 x C
¥ 78.6mm x 1.0ha).

Table 7-1: Target Capture Rates for Various Areas

Areain| Meracg:eﬁ Runoff Target Mlnu:l' m l}:.‘apture Rate
Site plan #1 0.51 0.60 130
Site plan #2 1.37 0.55 120
Backyards 2.06 0.70 150
Front yards / right-of-way 3.97 0.70 150
Park 0.73 0.30 65

A storm drainage plan is provided in Appendix J. A total thirty-one (31) subcatchments (or drainage areas) within the
development site are shown on this drawing with average runoff coefficients calculated for each drainage area.

Average runoff coefficients were calculated for all drainage areas for sizing of the storm sewers. A starting inlet times of 10
minutes were used for uppermaost 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.

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

7.7.2 Hydraulic Grade Line Analysis

A Steady state hydraulic grade line [HGL) analysis was not completed at this time since a dynamic model was used 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% (rare event) was completed to ensure that the water surface profile was below the building
footings.
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Figure 7-3: Hydraulic Grade Lines

Based on this analysis, we can confirm the maximum 100-yr HGL meet the City’s clearance requirements. Using captured flows
rather than free-flow conditions would result in the HGL being within the storm sewer pipe and not raise above the obvert of
the storm sewer system. |t is shown 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. The most
critical area Is between storm manhole 208 to the dry pond having a maximum water elevation of 116.58m (at MH211).
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8 Erosion & Sediment Control

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

13

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 contral
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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Conclusions and Recommendations

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

L ]

L ]

Domestic water demands of 5.0 Lfsec, 12.3 | fsec, and 27.1 Lfsec was estimated based on City of Ottawa Guidelines.

The mixed-use building (Building F - Site plan #1) and 4-storey residential buildings (Building A through E = Site plan #2) will
require a double watermain feed as their average day demands exceed 50 m?/day as per City guidelines.

Required Fire Flows for all buildings based on the Fire Underwriters Survey (FUS) method at between 133L/sec and 183
L/sec for singles family homes, 217 and 233 Lfsec for 5-unit townhomes, 183 Lfsec to 200 for 8-unit townhomes (includes
firewalls), 183 L/sec for the Mixed Use (building F), and between 250 L/sec and 267 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 48.6 and 55.8 psi are anticipated. This exceeds
the City's guideline of 20 psi.

Sewage

L ]

The estimated peak sewage flows from the proposed site is 15.7 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 3.86 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.

A combination of 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 respectively.

Stormwater

24

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 493 Lfsec and 693 m3 respectively. The volume necessary to control
to the allowable rate of 4.6 Lfsec (9.02 ha x 0.51 L/hafsec) is 660 m3. Approximately 152 m3 will be stored in the rear yard
during the event and therefore the remaining 508 m3 will need to be detained within the right of way and low points
(roadway sag locations).

Runoff volume contral is necessary to retain the volume from a 3-hr Smm rainfall event. This will be achieved using Low
impact Development [LID) methods. The peak flow and total runoff volume that occurs during the Smm storm event is 159
L/sec and 200 m3 over the entire site. Within the backyards an infiltration trench and swale will be used. Approximately
+58 m? of necessary runoff volume can be infiltrated in rear yard swales, with the remaining 142 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 at low-points. A total o f 386 m of perforated pipes encased in 1.0m x 0.6m high granular trenches are
proposed.

The flood control criteria require that onsite storage be provided to control peak flows from the storm 100-yr 12hr 5CS
storm to 8 Lfha/sec. Both the 3hr Chicago and 12hr 5CS storms were analyzed to result in peak flows (and volumes) of
3,757 Lfsec (4,679 m3) and 2,881 L/sec (6,013 m3), respectively. The volumes required to control to the 72.2 Lfsec (9.02
ha*8 Lfha/sec) is 4,056 m3 for the 12hr storm. A downstream stormwater facility (dry pond) will be used in conjunction

with roadway ponding.
A dry pond is proposed having a bottom elevation of 113.7m and top elevation of 116.1m. The dry ponds maximum

available volume is 4,473m3 at its emergency spill elevation of 115.9m, and 5,045m3 at the top of pond elevation of
116.1m. An emergency spill weir {[3m wide) and set at 115.9m will ensure runoff will overflow towards the existing and
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adjacent walkway block. The dry pond will have 3:1 side slopes and include concrete inlet and outlet headwalls and an
outlet structure. The outlet structure will contain a weir wall containing two (2) orifices for flow control. 50mm and 135mm
diameter orifices will be used to control runoff to the allowable rate during the 100yr S5C 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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10 Legal Notification

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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Appendix A - Figures
Figure A2 - Site Location Plan

Figure A3- Site Statistics Plan

Figure A4 — Water Distribution Plan

Figure AS — Water Demand Allocation Plan
Figure A6 — Subcatchment Plan

Figure A7 - Catchbasin Plan

Figure A8 — Roadway Ponding Area Plan

Appendix A
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Appendix B — Water Servicing Tables

Table B1 - Water Demand Chart

Table B2 — Summary of Required Fire Flows (RFF) for 6171 Hazeldean Road

Table B3 - Fire Flow Requirements Based on Fire Underwriters Survey (FUS) — Singles

Table B4 - Fire Flow Requirements Based on Fire Underwriters Survey (FUS) — Singles

Table B5 - Fire Flow Requirements Based on Fire Underwriters Survey (FUS) — Block 2 (8-unit Town with firewall)
Table B6 - Fire Flow Requirements Based on Fire Underwriters Survey (FUS) — Block 4 (8-unit Town with firewall)
Table B7 - Fire Flow Requirements Based on Fire Underwriters Survey (FUS) — Block 5 (5-unit)

Table B8 - Fire Flow Requirements Based on Fire Underwriters Survey (FUS) — Block 6 (5-unit)

Table B9 - Fire Flow Requirements Based on Fire Underwriters Survey (FUS) — Block 8 (8-unit Town with firewall)
Table B10 - Fire Flow Requirements Based on Fire Underwriters Survey (FUS) — Block 11 (8-unit Town with firewall)
Table B11 - Fire Flow Requirements Based on Fire Underwriters Survey (FUS) — Block 16 (8-unit Town with firewall)
Table B12 - Fire Flow Requirements Based on Fire Underwriters Survey (FUS) — Building A

Table B13 - Fire Flow Requirements Based on Fire Underwriters Survey (FUS) — Building B

Table B14 - Fire Flow Requirements Based on Fire Underwriters Survey (FUS) — Building C

Table B15 - Fire Flow Requirements Based on Fire Underwriters Survey (FUS) — Building D

Table B16 - Fire Flow Requirements Based on Fire Underwriters Survey (FUS) — Building E

Table B17 — Fire Flow Requirements Based on Fire Underwriters Survey (FUS) — Mixed Use
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TABLE B1

WATER DEMAND CHART
6171 Hazeldean Rd Eopulation Densities -
OTT-00258780 Simgle Farmiky 34  personfunit Ta 5
1 Fitzpatrick Seml-Detahced 27 personfunit = ex
B Thomas Duplex 23 personfunit .
April 2021 Townhome |Row) 1T personfunit
Bachelor Apartment 14  personfunit
1 Bedroom Apartment 14  personfunit
350 Lfcap/day 2 Bedroom Apartment 21  personfunit
50 Lim'/day 3 Bedroom Apartment 31 personfunit
4 Bedroom Apartment 41  personfunit
Avg. Apartment 18  personfunit
Wo. of Reswdential Unis Residential Demands i [Lisec) Total Demands |Lisec) |
Singles/Semis/Towns Factors
L {x A Dary]
& -E HTHHHF Total | Awg. Day Max Day — Avg avg | Max
3 - i g S| €| | 5| 5| 2 |rereons| Desmana | Max | Peak | Dermand | Demand Demand Day | Day | Hour
|Proposed Buildings) 55 & | 8 E @la]a]a| 2] wom | quiay | Doy |Hour| quaay) | uday |ares iy sy ws) | ) | s
J1 5 16 42 26 34 129,640 2. ﬁ 324, 100 713,020 574 2877 '1.5T 153 3.60 B34
42 13 11 T30 25,665 2. ﬁ 54,663 142 X568 030 0.75 165
43 2 11 36.5 12,775 2. ﬁ 31,938 70263 05 0.37 081
-4 21 56.7 19,845 2. ﬁ 49,613 109,146 023 0.57 126
J5 2 24 70.2 24,570 2. ﬁ 61,425 135,135 028 0.71 1.56
J5 28 Ta.6 6,460 2. ﬁ 66,150 145,530 031 0.77 168
47 16 432 15,120 2. ﬁ 37800 83,160 08 0.44 0.96
JE 8 .6 7560 2. ﬁ 16,900 41,580 009 0.22 048
4 14 7.6 13,230 2. ﬁ 33075 72765 05 0.38 0.84
JA0
J13 4270 149 450 2.5? ﬁ 373,625 B21,975 173 4.32 251
J16
JT
J18
Totar= I ] 172 1213 424515 1.061.288 2,334,833 513 a9 123 i |




TABLE B2

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

Mixed Use Building

Type of Resdential Reference Table Requried Fire Flow {L/s)
Sing,le TABLE B3 133
Sing,le TABLE B4 183
Block 2 / Townhome (8 Units) - With Firewall TABLE BS 200
Block 4 / Townhome (8 Units) - With Firewall TABLE B6 183
Block 5 /Townhome {5 Units) TABLE B7 233
Black 6 / Townhome (5 Units) TABLE B8 27
Block & / Townhome (8 Units) - With Firewall TABLE B9 200
Block 11 / Townhome (8 Units) - With Firewall TAELE B10 200
Block 16 / Townhome (8 Units) - With Firewall TABLE B11 183
BuildinE A TABLE B12 267
BuildinE B TABLE B13 267
BuildinE C TABLE B14 260
Building D TABLE B15 283
Building E TABLE B16 267
TABLE B17 183




TABLE B3

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY({FUS) 1999
Building # 7 Type: Single

An estimate of the Fire Flow required for a given fire area may be estimated by:
F=230" C " SORT{A)
where: F = required fire flow in litres per minute

A = total fioor area in v (including all storeys, but excuding basements at least 507 below grade)
C = coefficient related fo the type of constuction

Task Options Mutfiplier Input Value Used Fire . Total
- (Limimn)
Wood Frame 1.5
i - inary Lonsiruchon 1
c F HII.[I;IW Mon-combustible 0.8 Wood Frame 15
Comstnuction
Fire Resisive Construction 0.8
Ared 5 Used Area Used
Input Building Floor = — e -
A iA) EuurZ 141.6 100% 1416 2832 m?
Floor 1 141.6 100% 1416
Basement 141.6 0% 0
Fire Flow = A foRalak]
Fire Flow (F) I 5000
Reductionsiincreases Due to Factors i Bu'rina
Value Fire Flow || Fire Flow
Task Mutfiplier Impast Used Clnr!p Tnt;d
- [Limin]} (Limimn)
Choose -‘_ﬂ
Combusibility of |Combustible (19 Limited Combastible -15% -a00 5,100
Building Contents [Fres Bumni 15
i
_31}“,»". Mo Sprinkler (19 1] 5,100
[
" Reducti -10%
cﬂmﬁn.ﬁl’il‘l:hh‘:'“ Mot Standard Water Supply or Unavailable re 1] 5,100
System fig 4
-10%
Mot Fully Supervised or M (19 1] 5,100
(17
Exposed Wall Length
Efllﬂ- Separafion] Exposing Length .- Tota
|Exposures Dist Cond Conditon .;I 1- '."I-"-" Length | Mo of :Is: _:- - - o Exposure
Choose Structure {m) o [} Storeys ; ‘. c|_|_||. Charge
o Lirmin)
Exposure Distance | = = I
§de 1 24 1 0to3 TE A 17.3 2 34.8
Side 2 24 1 0to3 T_]rpe A 17.3 2 34.8
[Front 283 | & Jooiiwao] Typea ]| B2 | 2 6.4 3182 | 862
|Back 209 4 Jmaiwan] Typea | 38 2 76
Total Required Fire Flow, Roundad to the Nearest 1,000 L'min 4 8 000
Dbtain Required - — Total Required Fire Flow (RFF). L'secq 133
Fire Flow Can the Total Fire Flow be Capped at 10,000 Limin {167 Lisec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yesing) 3 No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (Lizec) 4 133
JExposurs Charges for Exposing Walks of Wood Frams Construction (from Tabis G5}
Type A Wood-Frame or non-canbusible
[Type B Owlinary or fire-resisitve wilh unprotecied openings
Type Ovlinary or fire-resisive with semi-profected apenings
[Type D Owlinary or fire-resisitve wilh biank wall




TABLE B4
FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY({FUS) 1999
Building # 7 Type: Single

An estimate of the Fire Flow required for a given fire area may be estimated by:
F=230" C " SORT{A)
where: F = required fire flow in litres per minute

A = total fioor area in v (including all storeys, but excuding basements at least 507 below grade)
C = coefficient related fo the type of constuction

Task Options Mutfiplier Input Value Used Fire . Total
- (Limimn)
Wood Frame 1.5
i - inary Lonsiruchon 1
c F HII.[I;IW Mon-combustible 0.8 Wood Frame 15
Comstnuction
Fire Resisive Construction 0.8
Ared 5 Used Area Used
Input Building Floor Floor 2 256.6 100% 258.6 72m7
Areas [A) =
Floor 1 15E.6 100% 258.6
Basement 15E.6 0% 0
Fire Flow = A T
|__Fire Flow () E.000
Reductionsiincreases Due to Factors i Bu'rina
Value Fire Flow || Fire Flow
Task Mutfiplier Impast Used Clnr!p Tnt;d
- [Limin]} (Limimn)
Choose -‘_ﬂ
Combusibility of |Combustible (19 Limited Combastible -15% -1.200 6,800
Building Contents [Fres Bumni 15
i
_31}“,»". Mo Sprinkler (19 1] 6,800
[
" Reducti -10%
cﬂmﬁn.ﬁl’il‘l:hh‘:'“ Mot Standard Water Supply or Unavailable re 1] 6,800
System fig 4
-10%
Mot Fully Supervised or M (19 1] 6,800
(17
Exposed Wall Length
Efllﬂ- Separafion] Exposing Length .- Tota
|Exposures Dist Cond Conditon .;I 1- '."I-"-" Length | Mo of :Is: _:- - - o Exposure
ct Struct {m) o [m) [ 5toreys ; " clm' Charge
o Lirmin)
Exposure Distance | = I
§de 1 24 1 0to3 TE A 152 2 30.4
Side 2 24 1 0to3 TE A 178 2 35.8
[Front 264 | & Jooiioao] Typea | B7 | 2 (] 34 | 1074
|Back 44.4 5 Jaoatwas] Typea | BT 2 174
Total Required Fire Flow, Rounded to the Nearest 1,000 Limin 4 11,000
Obtain Required - _ Total Required Fire Flow (RFF). Lisec ] 183
Fire Flow Can the Total Fire Flow be Capped at 10,000 Limin {167 Lisec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yesing) 3 No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (Lizec) 4 183
JExposurs Charges for Exposing Walks of Wood Frams Construction (from Tabis G5}
Type A Wood-Frame or non-canbusible
[Type B Owlinary or fire-resisitve wilh unprotecied openings
Type Ovlinary or fire-resisive with semi-profected apenings
[Type D Owlinary or fire-resisitve wilh biank wall




TABLE B5

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY({FUS) 1999
Building # 7 Type: Block 2 | Townhome (8 Units) - With Firewall

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

F =220 C* SQRT(A)

where: F = required fire flow in litres per minute
A = total fioor area in v (including all storeys, but excuding basements at least 507 below grade)
C = coefficient related fo the type of constuction
Task Options Mulfiplier Input Value Used Fire Flow Total
- (Limimn)
Wood Frame 1.5
i - inary Lonsiruchon 1
c HII.[I;IW Mon-combustible 0.8 Wood Frame 15
Frame e -
Fire Rlesisive Constnuction []
Area % Used wrea Used
Input Building Flo Floo 2 T — r
959 S8 4845 800 m
Areas [A) — -
Floor 1 5% 4845
Basement (At least 503 below grade, not included) 969 0% 0
Fire Flow = A L]
Reductionsiincreases Due to Factors Bu'rina
Value Fire Flow || Fire Flow
Task Mutfiplier Impast Used Change Total
_ (Lfmiin} ([Limin)
Choose -‘_ﬂ
Combusibility of |Combustible (19 Limited Combastible -15% -1.500 B.500
Building Contents [Fres Bumni 15
i
_31}“,»". Mo Sprinkler (19 1] B.500
[
" Reducti -10%
cﬂmﬁn.ﬁl’il‘l:hh‘:'“ Mot Standard Water Supply or Unavailable re 1] £.500
System fig 4
-10%
Mot Fully Supervised or M (19 1] B.500
(17
Exposed Wall Length
Efl)ﬂ- Separafion] Exposing Length Tnta
|Exposures Dist Cond Conditon .;I 1- ':.'r'l-"-" Length | Mo of :Is: _;- Exposure
CH & £ {I'I'l] [ o) Storeys En cll-“ Charge
o Lirmin)
Exposure Distance L. — h— !
§d& 1 [1] 1 0to3 T_]rpe A Fire Wall
Side 2 24 1 0to3 T_]rpe A 18.3 2 36.8
[Front 284 | & Jooiioao] Typeh | 435 | 2 a7 s | 120m
|Back 1] 6 =451 | Type A 0 2 0 ]
Total Required Fire Flow, Rounded to the Nearest 1,000 Limin 4 12 000
Dbtain Required - — Total Required Fire Flow (RFF), L'secg 200
Fire Flow Can the Total Fire Flow be Capped at 10,000 Limin {167 Lisec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yesing) 3 No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (Lizec) 4 200
JExposurs Charges for Exposing Walks of Wood Frams Construction (from Tabis G5}
Type A Wood-Frame or non-canbusible
[Type B Owlinary or fire-resisitve wilh unprotecied openings
Type Ovlinary or fire-resisive with semi-profected apenings
[Type D Owlinary or fire-resisitve wilh biank wall




TABLE B&
FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY({FUS) 1999
Building # 7 Type: Block 4 / Townhome (8 Units) - With Firewall

An estimate of the Fire Flow required for a given fire area may be estimated by:
F=230" C " SORT{A)
where: F = required fire flow in litres per minute

A = total fioor area in v (including all storeys, but excuding basements at least 507 below grade)
C = coefficient related fo the type of constuction

Task Options Mutfiplier Input Value Used Fire . Total
- (Limimn)
Wood Frame 1.5
i - inary Lonsiruchon 1
c F HII.[I;IW Mon-combustible 0.8 Wood Frame 15
Comstnuction
Fire Resisive Construction 0.8
Ared 5 Used Area Used
Input Building Flo Floor 2 B07 8 e, e
BOT.8 5% 4039 E0T.8 m?
Areas (A) 2 = T
Floor 1 BOT.8 5% 4039
Basement (At least 503 below grade, not included) BOT.8 0% 0
Fire Flow = A A0
Reductionsiincreases Due to Factors i Bu'rina
Value Fire Flow || Fire Flow
Task Mutfiplier Impast Used Change Total
- [Limin) {Limin)
Choose -‘_ﬂ
Combusibility of |Combustible (19 Limited Combastible -15% -1.350 T7.650
Building Contents [Fres Bumni 15
i
_31}“,»". Mo Sprinkler (19 1] T7.650
%
I Reduchi -10%
cﬂmﬁn.ﬁl’il‘l:hh‘:'“ Mot Standard Water Supply or Unavailable re 1] 7.850
System fig 4
-10%
Mot Fully Supervised or M (19 1] T7.650
e
Exposed Wall Length
Efllﬂ- Separafion] Exposing Length .- Tota
|Exposures Dist Cond Conditon .;I 1- ':.'r'l-"-" Length | Mo of :Is: _;- Suly- Charge | . Exposure
CH & £ {I'I'l] [ o) Storeys En cl Conditon (%] Charge
E re Dist e (L rrir)
§d& 1 .4 [ 20.1 to 30 T_ype A 15.0 2 31.8 48 [
Side 2 0 1 0to 3 TE A Fire Wall 10%
[Front 284 | & Jooiioao] Typea | 208 ] 2 .2 1] 3 ek 3l | n.oe
|Back [N 2 3110 § Type A 16.0 2 3.8 ] 18%
Total Required Fire Flow, Rounded to the Nearest 1,000 Limin 4 11,000
Obtain Required - — Total Required Fire Flow (RFF). Lisecq 183
Fire Flow Can the Total Fire Flow be Capped at 10,000 Limin {167 Lisec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yesing) 3 No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (Lizec) 4 183
JExposurs Charges for Exposing Walks of Wood Frams Construction (from Tabis G5}
Type A Wood-Frame or non-canbusible
[Type B Owlinary or fire-resisitve wilh unprotecied openings
Type Ovlinary or fire-resisive with semi-profected apenings
[Type D Owlinary or fire-resisitve wilh biank wall




TABLE BT

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY({FUS) 1999
Building # 7 Type: Block 5 [Townhome (5 Units)

An estimate of the Fire Flow required for a given fire area may be estimated by:
F=230" C " SORT{A)
where: F = required fire flow in litres per minute

A = total fioor area in v (including all storeys, but excuding basements at least 507 below grade)
C = coefficient related fo the type of constuction

Task Options Mutfiplier Input Value Used Fire . Total
- (Limimn)
Wood Frame 1.5
i - inary Lonsiruchon 1
c F HII.[I;IW Mon-combustible 0.8 Wood Frame 15
Comstnuction
Fire Resisive Construction 0.8
Ared 5 Used Area Used
"‘“"B“-”-'['E]Fh Floor 2 5189 100% 518.0 1037 8 m
Floor 1 51E.9 100% 5189
Basement (At least 503 below grade, not included) 5189 0% 0
Fire Flow = A 0.
Fire Flow (F) I 11000
Reductionsiincreases Due to Factors i Bu'rina
Val Fire Flow || Fire Flow
Task Muifiplier Input u:: Change | Total
= (Limin} {Limin)
Choose -‘_ﬂ
Combusibility of |Combustible (19 Limited Combastible -15% -1.650 8,350
Building Contents [Fres Bumni 15
i
_31}“,»". Mo Sprinkler (19 1] 8,350
[
" Reducti -10%
cﬂmﬁn.ﬁl’il‘l:hh‘:'“ Mot Standard Water Supply or Unavailable re 1] 0,350
System fig 4
-10%
Mot Fully Supervised or M (19 1] 8,350
(17
Exposed Wall Length
Efl)ﬂ- Separafion] Exposing Length Tnta
|Exposures Dist Cond Conditon .;I 1- '."I-"-" Length | Mo of :Is: _:- Suly- Charge Exposure
CH & £ {I'I'l] o [ o) Storeys ; " clm' Conditon (%] Charge
o Lirmin)
Exposure Distance | = —— :
§de 1 24 1 0to3 T_]rpe A 17 2 34 1B 23%
Side 2 BT 2 3.1t 10 TEA 17 2 34 B 18%
[Front 224 | & Jooiiwos] Typea ] dia | 2 0 £ 3 0% 4301 13,651
|Back 1] 6 =451 | Type A 0 2 0 ] [
Total Required Fire Flow, Rounded to the Nearest 1,000 Limin 14,000
Dbtain Required - — Total Required Fire Flow (RFF). Lisecq4 233
Fire Flow Can the Total Fire Flow be Capped at 10,000 Limin {167 Lisec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yesing) 3 No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (Lizec) 4 233
JExposurs Charges for Exposing Walks of Wood Frams Construction (from Tabis G5}
Type A Wood-Frame or non-canbusible
[Type B Owlinary or fire-resisitve wilh unprotecied openings
Type Ovlinary or fire-resisive with semi-profected apenings
[Type D Owlinary or fire-resisitve wilh biank wall




TABLE B8

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

Building & I Type:

Block & I Townhome (5 Units)

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

F =220 C* SQRT(A)

where: F = required fire flow in litres per minute
A = total fioor area in v (including all storeys, but excuding basements at least 507 below grade)
C = coefficient related fo the type of constuction
Task Options Mutfiplier Input Value Used Fire . Total
= {Limin)
Wood Frame 1.5
i - inary Lonsiruchon 1
c F HII.[I;IW Mon-combustible 0.8 Wood Frame 15
Construction
Fire Resisiive Construction [iT3]
Area % Used Area Used
Input Building Flo 517 5173
A iA) Floor 2 51 _.z 100% :1 2 10344 m*
Floor 1 517.2 100% 517.2
Basement (At least 503 below grade, not included) 517.2 0% 0
Fire Flow = A LS
Fire Flow (F) I 11000
Reductions/increases Due to Factors Bu'rina
Value Fire Flow J Fire Flow
Task Mutfiplier Impast Used Change Total
= (Limin} {Limin)
Choose -‘_ﬂ
Combusibility of |Combustible (19 Limited Combustible -15% -1,650 0,350
Building Contents |Fres Buma Ly
; i
_31}“,»". Mo Sprinkler (19 1] 8,350
[
" Reducti -10%
cﬂmﬁn.ﬁl’il‘l:hh‘:'“ Mot Standard Water Supply or Unavailable re 1] 0,350
System fig 4
-10%
Mot Fully Supervised or M (19 1] 8,350
(17
Exposed Wall Length
Efl)ﬂ- Separafion] Exposing Length- Tnta
|Exposunes. Diist Cond Canditon | wal type Length | Mo of '_'d ght . Suly- |:|!.:I|:,'." :_x._':r...n-'
CH & £ {I'I'l] [ o) Storeys Factor Conditon (%] I'II:.:ly.-
E TE'D ' = - [Lyrmin)
ﬁd& 1 24 1 0to3 T_]rpe A 17 2 34 'I_ 23%
Side 2 28.4 4 20.1 to 30 T_]rpEA 17 2 34 48 B
[Front 224 | & Jooiiwos] Typea | 148 | 2 0.8 A 3 3% 3l | 1278
|Back 1] 6 =451 | Type A 0 2 0 ] [
Total Required Fire Flow, Rounded to the Nearest 1,000 Limin 4 13,000
Obtain Required - — Total Required Fire Flow (RFF). Lisecq 217
Fire Flow Can the Total Fire Flow be Capped at 10,000 Limin (187 Lisec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) 3 Ho
Total Required Fire Flow (RFF). If RFF < 167 use RFF (Lizec) 4 247
JExposurs Charges for Exposing Walks of Wood Frams Construction (from Tabis G5}
Type A Wood-Frame or non-canbusible
[Type B Owlinary or fire-resisitve wilh unprotecied openings
Type Ovlinary or fire-resisive with semi-profected apenings
[Type D Owlinary or fire-resisitve wilh biank wall




TABLE B9
FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY({FUS) 1999
Building # 7 Type: Block 8 / Townhome (8 Units) - With Firewall

An estimate of the Fire Flow required for a given fire area may be estimated by:
F=230" C " SORT{A)
where: F = required fire flow in litres per minute

A = total fioor area in v (including all storeys, but excuding basements at least 507 below grade)
C = coefficient related fo the type of constuction

Task Options Mutfiplier Input Value Used Fire . Total
= {Limin)
Wood Frame 1.5
i - inary Lonsiruchon 1
c F HII.[I;IW Mon-combustible 0.8 Wood Frame 15
Comstnuction
Fire Resisive Construction 0.8
Ared 5 Used Area Used
Input Building Flo Floor 2 - -
TE4 5% 392 T84.0 m?
Areas (A) - =
Floor 1 TEd 5% 392
Basement (At least 503 below grade, not included) TEd 0% 0
Fire Flow = A U240
Reductionsiincreases Due to Factors i Bu'rina
Value Fire Flow || Fire Flow
Task Mutfiplier Impast Used Clnr!p Tnt;d
- [Limin]} (Limimn)
Choose -‘_ﬂ
Combusibility of |Combustible (19 Limited Combastible -15% -1.350 T7.650
Building Contents [Fres Bumni 15
i
_31}“,»". Mo Sprinkler (19 1] T7.650
%
I Reduchi -10%
cﬂmﬁn.ﬁl’il‘l:hh‘:'“ Mot Standard Water Supply or Unavailable re 1] 7.850
System fig 4
-10%
Mot Fully Supervised or M (19 1] T7.650
e
Exposed Wall Length
Efllﬂ- Separafion] Exposing Length .- Tota
|Exposures Dist Cond Conditon '.-:\.'1-."."|.n.- Length | Mo of :Is: _:- Suly- Charge | . Exposure
CH & £ {I'I'l] o [ o) Storeys ".cl ) Conditon (%] Charge
E re Dist e (L rrir)
ﬁde 1 24 1 0to 3 T_ype A 163 2 ] 1B 23%
Side 2 0 1 0to 3 T_ype A Fire Wall 10%
[Front 284 | & Jooiioao] Typeh | 244 ] 2 402 1] 3 % 4131 1781
|Back 15.5 3 10.1to20) Type A | 241 2 482 38 13%
Total Required Fire Flow, Rounded to the Nearest 1,000 Limin 4 12 000
Dbtain Required - — Total Required Fire Flow (RFF), L'secg 200
Fire Flow Can the Total Fire Flow be Capped at 10,000 Limin {167 Lisec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yesing) 3 No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (Lizec) 4 200
JExposurs Charges for Exposing Walks of Wood Frams Construction (from Tabis G5}
Type A Wood-Frame or non-canbusible
[Type B Owlinary or fire-resisitve wilh unprotecied openings
Type Ovlinary or fire-resisive with semi-profected apenings
[Type D Owlinary or fire-resisitve wilh biank wall




TABLE B10

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY({FUS) 1999
Building &/ Type: Block 11/ Townhome (8 Units) - With Firewall

An estimate of the Fire Flow required for a given fire area may be estimated by:
F=230" C " SORT{A)
where: F = required fire flow in litres per minute

A = total fioor area in v (including all storeys, but excuding basements at least 507 below grade)
C = coefficient related fo the type of constuction

Task Options Mutfiplier Input Value Used Fire . Total
- (Limimn)
Wood Frame 1.5
i - inary Lonsiruchon 1
c F HII.[I;IW Mon-combustible 0.8 Wood Frame 15
Comstnuction
Fire Resisive Construction 0.8
Ared 5 Used Area Used
Input Building Flo — — T
A A) Floor 2 7 ._5.1 ] %%L: Tre1 me
Floor 1 776.1 5% IEE.05
Basement (At least 503 below grade, not included) 776.1 0% 0
Fire Flow = A L]
Reductionsiincreases Due to Factors i Bu'rina
Value Fire Flow || Fire Flow
Task Mutfiplier Impast Used Clnr!p Tnt;d
- [Limin]} (Limimn)
Choose -‘_ﬂ
Combusibility of |Combustible (19 Limited Combastible -15% -1.350 T7.650
Building Contents [Fres Bumni 15
i
_31}“,»". Mo Sprinkler (19 1] T7.650
%
I Reduchi -10%
cﬂmﬁn.ﬁl’il‘l:hh‘:'“ Mot Standard Water Supply or Unavailable re 1] 7.850
System fig 4
-10%
Mot Fully Supervised or M (19 1] T7.650
e
Exposed Wall Length
Efllﬂ- Separafion] Exposing Length .- Tota
|Exposures Dist Cond Conditon '.-:\.'1-."."|.n.- Length | Mo of :Is: _:- Suly- Charge | . Exposure
CH & £ {I'I'l] o [ o) Storeys ".cl ) Conditon (%] Charge
E re Dist e (L rrir)
§de 1 24 1 0to 3 T_ype A 15.4 2 0.8 1A 22%
Side 2 0 1 0to 3 T_ype A Fire Wall 10%
[Front 284 | & Jooiioao] Typeh | 244 ] 2 402 1] 3 5% 4055 | 1705
|Back 10.8 3 10.1to20) Type A | 241 2 482 38 13%
Total Required Fire Flow, Rounded to the Nearest 1,000 Limin 4 12 000
Dbtain Required - — Total Required Fire Flow (RFF), L'secg 200
Fire Flow Can the Total Fire Flow be Capped at 10,000 Limin {167 Lisec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yesing) 3 No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (Lizec) 4 200
JExposurs Charges for Exposing Walks of Wood Frams Construction (from Tabis G5}
Type A Wood-Frame or non-canbusible
[Type B Owlinary or fire-resisitve wilh unprotecied openings
Type Ovlinary or fire-resisive with semi-profected apenings
[Type D Owlinary or fire-resisitve wilh biank wall




TABLE B11

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY({FUS) 1999
Building #/ Type: Block 16 / Townhome (8 Units) - With Firewall

An estimate of the Fire Flow required for a given fire area may be estimated by:
F=230" C " SORT{A)
where: F = required fire flow in litres per minute

A = total fioor area in v (including all storeys, but excuding basements at least 507 below grade)
C = coefficient related fo the type of constuction

Task Options Mutfiplier Input Value Used Fire . Total
- (Limimn)
Wood Frame 1.5
i - inary Lonsiruchon 1
c F HII.[I;IW Mon-combustible 0.8 Wood Frame 15
Comstnuction
Fire Resisive Construction 0.8
Ared 5 Used Area Used
Input Building Flo Floor 2 - :
795 5% 3975 T85.0 m?
Areas [A) — -
Floor 1 5% 3975
Basement (At least 503 below grade, not included) 795 0% 0
Fire Flow = A iRl
Reductionsiincreases Due to Factors i Bu'rina
Value Fire Flow || Fire Flow
Task Mutfiplier Impast Used Clnr!p Tnt;d
- [Limin]} (Limimn)
Choose -‘_ﬂ
Combusibility of |Combustible (19 Limited Combastible -15% -1.350 T7.650
Building Contents [Fres Bumni 15
i
_31}“,»". Mo Sprinkler (19 1] T7.650
%
I Reduchi -10%
cﬂmﬁn.ﬁl’il‘l:hh‘:'“ Mot Standard Water Supply or Unavailable re 1] 7.850
System fig 4
-10%
Mot Fully Supervised or M (19 1] T7.650
e
Exposed Wall Length
Efl)ﬂ- Separafion] Exposing Length Tnta
|Exposures Dist Cond Conditon .;I 1- ':.'r'l-"-" Length | Mo of :Is: _;- Suly- Charge Exposure
CH & £ {I'I'l] [ o) Storeys En cll-“ Conditon (%] Charge
o Lirmin)
Exposure Distance | = m— ;
§de'l [N 2 3.1to 10 T_]rpEA 16.5 2 33 8 18%
Side 2 0 1 0to 3 T_ype A Fire Wall 10%
[Front 284 | & Jooiiao] Typeh | 242 ] 2 480 1] 3 % e | nae
|Back 15 3 10.1to20) Type A | 243 2 488 38 13%
Total Required Fire Flow, Rounded to the Nearest 1,000 Limin 4 11,000
Obtain Required - — Total Required Fire Flow (RFF). Lisecq 183
Fire Flow Can the Total Fire Flow be Capped at 10,000 Limin {167 Lisec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yesing) 3 No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (Lizec) 4 183
JExposurs Charges for Exposing Walks of Wood Frams Construction (from Tabis G5}
Type A Wood-Frame or non-canbusible
[Type B Owlinary or fire-resisitve wilh unprotecied openings
Type Ovlinary or fire-resisive with semi-profected apenings
[Type D Owlinary or fire-resisitve wilh biank wall




TABLE B12

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY({FUS) 1999
Building &7 Type: Building A

An estimate of the Fire Flow required for a given fire area may be estimated by:
F=230" C " SORT{A)
where: F = required fire flow in litres per minute

A = total fioor area in v (including all storeys, but excuding basements at least 507 below grade)
C = coefficient related fo the type of constuction

Task Options Mutfiplier Input Value Used Fire . Total
- (Limimn)
Wood Frame 1.5
c Building — 1 Ordinary Construction 1
dinary Cons
Frame (C) C . oA
e [P
Ared 5 Used Area Used
Input Building Floor| ﬂl:ll:lr-i 1035 100% 4140.0 mF
Areas (A) Floor 3 1035 100%
Floor 2 1035 100%
Floor 1 1035 100% 035
Fire Flow = A Ta.150
Fire Flow (F) I 13000
Reductions/increases Due to Factors i Bu'rina
Val Fire Flow J Fire Flow
Task Mutfiplier Input u‘:..: Change | Total
_ (Lfmiin} ([Limin)
Choose T
Combuskibility of |Combustible (19 Limited Combastible -15% -2.100 11,500
Building Contents [Fres Bumni 1&
25%
Mo Sprinkler (19 1] 11,900
T
" -10%
cmmf‘;‘ Mot Standard Water Supply or Unavailable [x:% 1] 11,500
System fig 4
-10%
Mot Fully Supervised or M (19 1] 11,900
(17
Exposed Wall Length
Efllﬂ- Separafion] Exposing Leruzth- — Tote
|Exposures Dist Cond Conditon "':"'-‘-.':."I-"-" Length | Mo of “5: : S~ Charge Exposure
C {m} ! [m) J5toreys| . cl i Conditon kA Charge
hoose Structure Factor N
L rmin)
Exposure Distance | — = — ;
ﬁd&' 1 100.0 [ »45.1 TE A _[!I.D 2 0 [i] [
Side 2 11.12 3 10.1 to 20 TEA 222 4 B8.8 ac 14%
ant 3007 | 4 ool TypeA | 4306 ] 4 175.04 4 T e
Back 25.71 4 201t z30) Type & | 4452 2 80.04 A4C %
Total Required Fire Flow, ?:-.._":E: to the Mearest 1EIII Limin 4 16000
Dbtain Required Total Required Fire Flow (RFF). L'secg 287
Fire Flow Can the Total Fire Flow be Capped at 10,000 Limin {167 Lisec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yesing) 3 No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (Lizec) 4 267
JExposure Charges for Exposing Walls of Wood Frame Consfruction [from Table G5}
Type A Wiood-Frame or non-canbusible
[Type B Owlinary or fire-resisitve wilh unprotecied openings
Type Ovlinary or fire-resisive with semi-profected apenings
[Type D Owlinary or fire-resisitve wilh biank wall




TABLE B13

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY({FUS) 1999
Building # 7/ Type: Building B

An estimate of the Fire Flow required for a given fire area may be estimated by:
F=230" C " SORT{A)
where: F = required fire flow in litres per minute

A = total fioor area in v (including all storeys, but excuding basements at least 507 below grade)
C = coefficient related fo the type of constuction

Task Options Mutfiplier Input Value Used Fire . Total
= {Limin)
Wood Frame 1.5
ot Building Cirdinary Construciion 1 . i
F i : 0s Ordinary Construction 1
Construction
e [P
Ared 5 Used Area Used
Input Building Floor| ﬂl:ll:lr-i 1035 100% 4140.0 mF
Areas (A) Floor 3 1035 100%
Floor 2 1035 100%
Floor 1 1035 100% 035
Fire Flow = A Ta.150
Fire Flow (F) I 13000
Reductions/increases Due to Factors i Bu'rina
Val Fire Flow J Fire Flow
Task Mutfiplier Input u‘:..: Change | Total
_ (Lfmiin} ([Limin)
Choose -‘_ﬂ
Combuskibility of |Combustible (19 Limited Combastible -15% -2.100 11,500
Building Contents [Fres Bumni 1&
25%
Mo Sprinkler (19 1] 11,900
T
" -10%
cmmf‘;‘ Mot Standard Water Supply or Unavailable [x:% 1] 11,500
System fig 4
-10%
Mot Fully Supervised or M (19 1] 11,900
(17
Exposed Wall Length
e 5 . Exposing Length- Tota
|Exposures Dist Cond Conditon "':"'-‘-.':."I-"-" Length | Mo of “5: : S~ Charge Exposure
Ct g {m} ! [m) J5toreys| . cl i Conditon kA Charge
E re Dist e (L rrir)
§de 1 12.1 3 10.1 to 20 T_ype A 128 4 51.18 38 13%
Side 2 28.7 4 20.1 to 30 TE A 13.5 2 26.8 44 B
ant 2] 5 | oiwon] TypeA [2215] 4 BR.0 i o 4185 | 16.065
Back 50 [ »45.1 Type A 0 2 [1] [ [
Total Required Fire Flow, ?:-.._":E: to the Mearest 1EIII Limin 4 16000
Obtain Required Total Required Fire Flow (RFF), Lisecq 2867
Fire Flow Can the Total Fire Flow be Capped at 10,000 Limin {167 Lisec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yesing) 3 No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (Lizec) 4 267
JExposure Charges for Exposing Walls of Wood Frame Consfruction [from Table G5}
Type A Wiood-Frame or non-conbusibie
[Type B Owlinary or fire-resisitve wilh unprotecied openings
Type C Onlinary or fre-resisive with sami-prolected apenings
[Type D Owlinary or fire-resisitve wilh biank wall




TABLE B14

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY({FUS) 1999
Building # 7 Type: Building C

An estimate of the Fire Flow required for a given fire area may be estimated by:
F=230" C " SORT{A)
where: F = required fire flow in litres per minute

A = total fioor area in v (including all storeys, but excuding basements at least 507 below grade)
C = coefficient related fo the type of constuction

Task Options Mutfiplier Input Value Used Fire . Total
- (Limimn)
Wood Frame 1.5
c Building — 1 Ordinary Construction 1
dinary Cons
Frame (C) C . oA
— B | E—
Ared 5 Used Area Used
Input Building Floor| ﬂl:ll:lr-i 1035 100% 4140.0 mF
Areas (A) Floor 3 1035 100%
Floor 2 1035 100%
Floor 1 1035 100% 035
Fire Flow = A Ta.150
Fire Flow (F) I 13000
Reductions/increases Due to Factors i Bu'rina
Val Fire Flow | Fire Flow
Task Mutfiplier Input u‘:..: Change | Total
_ (Lfmiin} ([Limin)
Choose T
Combuskibility of |Combustible (19 Limited Combastible -15% -2.100 11,500
Building Contents [Fres Bumni 1&
25%
Mo Sprinkler (19 1] 11,900
T
" -10%
cmmf‘;‘ Mot Standard Water Supply or Unavailable [x:% 1] 11,500
System fig 4
-10%
Mot Fully Supervised or M (19 1] 11,900
(17
Exposed Wall Length
Efllﬂ- Separafion] Exposing Leruzth- — Tote
|Exposures Dist Cond Conditon "':"'-‘-.':."I-"-" Length | Mo of “5: : S~ Charge Exposure
Ct g {m} ! [m) J5toreys| . cl i Conditon kA Charge
E re Dist e (L rrir)
ﬁde'l [E] 2 3.1t 10 T_y'pEA 222 4 B8.8 § 19%
Side 2 3224 5 30.1 to 45 T_ype A 15.5 o 130.41 5E i
ant 307 | 5 |oiwa| TypeA | T64o] 4 65,00 5C 3 A% 3451 15,351
Back 50 [ »45.1 Type A 0 2 [1] [ [
Total Required Fire Flow, ?:-.._":E: to the Mearest 1EIII Limin 4 15 000
Obtain Required Total Required Fire Flow (RFF), Lisecq 250
Fire Flow Can the Total Fire Flow be Capped at 10,000 Limin {167 Lisec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yesing) 3 No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (Lizec) 4 250
JExposure Charges for Exposing Walls of Wood Frame Consfruction [from Table G5}
Type A Wood-Frame or non-conibesible
[Type B Owlinary or fire-resisitve wilh unprotecied openings
[Type C Owlinary or fire-resisitve wilh semi-profected apenings
[Type D Owlinary or fire-resisitve wilh biank wall




TABLE B15

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY({FUS) 1999
Building &7 Type: Building D

An estimate of the Fire Flow required for a given fire area may be estimated by:
F=230" C " SORT{A)
where: F = required fire flow in litres per minute

A = total fioor area in v (including all storeys, but excuding basements at least 507 below grade)
C = coefficient related fo the type of constuction

Task Options Mutfiplier Input Value Used Fire . Total
- (Limimn)
Wood Frame 1.5
c Building — 1 Ordinary Construction 1
dinary Cons
Frame (C) C . oA
e [P
Ared 5 Used Area Used
Input Building Floor| ﬂl:ll:lr-i 1035 100% 4140.0 mF
Areas [A) Floor 3 1035 100%
Floor 2 1035 100%
Floor 1 1035 100% 035
Fire Flow = A Ta.150
Fire Flow (F) I 13000
Reductionsiincreases Due to Factors i Bu'rina
Val Fire Flow || Fire Flow
Task Mutfiplier Input u‘:..: Change | Total
_ [Limin) {Limin)
Choose -‘_ﬂ
Combuskibility of |Combustible (19 Limited Combastible -15% -2.100 11,500
Building Contents [Fres Bumni 1&
26%
Mo Sprinkler (19 1] 11,900
T
] -10%
cmmf‘;‘ Mot Standard Water Supply or Unavailable [x:% 1] 11,500
System fig 4
-10%
Mot Fully Supervised or M (19 1] 11,900
e
Exposed Wall Length
Efll'l- Separation]| Exposing Length- Tnta
|Exposures Dist Cond Conditon .;. 1- ':.'r'l-"-" Length | Mo of '_".“5: : S~ Charge Exposure
ct 5 {I'I'l] [ o) Storeys Factor Conditon (%] LI:.:ly.-
E re Dist | - - - (LS rrin)
ﬁd& 1 [E] 2 TE A _222 4 [1] 2C 18%
Side 2 [E] 2 T_ype A ] 222 4 [1] 2C 18%
FF 4-0 : Type A = ry T =] = 43% 5117 17.017
Back 50 [ Type A [1] 2 L] [i] [
Total Required Fire Flow, ?:-.._":E: to the Mearest 1EIII Umin 4 47,000
Dbtain Required Total Required Fire Flow (RFF). L'secg 283
Fire Flow Can the Total Fire Flow be Capped at 10,000 Limin {167 Lisec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yesing) 3 No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (Lizec) 4 283
JExposurs Charges for Exposing Walls of Wood Frame Construction [from Table GS)
Type A Wiood-Frame or non-canbusible
[Type B Owlinary or fire-resisitve wilh unprotecied openings
Type Ovlinary or fire-resisive with semi-profected apenings
[Type D Owlinary or fire-resisitve wilh biank wall




TABLE B16

FIRE FLOW REQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY({FUS) 1999
Building # 7 Type: Building E

An estimate of the Fire Flow required for a given fire area may be estimated by:
F=230" C " SORT{A)
where: F = required fire flow in litres per minute

A = total fioor area in v (including all storeys, but excuding basements at least 507 below grade)
C = coefficient related fo the type of constuction

Task Options Mutfiplier Input Value Used Fire . Total
- (Limimn)
Wood Frame 1.5
c Building — 1 Ordinary Construction 1
dinary Cons
Frame (C) C . oA
— B | E—
Ared 5 Used Area Used
Input Building Floor| ﬂl:ll:lr-i 1035 100% 4140.0 mF
Areas (A) Floor 3 1035 100%
Floor 2 1035 100%
Floor 1 1035 100% 035
Fire Flow = A Ta.150
Fire Flow (F) I 13000
Reductions/increases Due to Factors i Bu'rina
Val Fire Flow | Fire Flow
Task Mutfiplier Input u‘:..: Change | Total
_ (Lfmiin} ([Limin)
Choose T
Combuskibility of |Combustible (19 Limited Combastible -15% -2.100 11,500
Building Contents [Fres Bumni 1&
25%
Mo Sprinkler (19 1] 11,900
T
" -10%
cmmf‘;‘ Mot Standard Water Supply or Unavailable [x:% 1] 11,500
System fig 4
-10%
Mot Fully Supervised or M (19 1] 11,900
(17
Exposed Wall Length
Efllﬂ- Separafion] Exposing Leruzth- — Tote
|Exposures Dist Cond Conditon "':"'-‘-.':."I-"-" Length | Mo of “5: : S~ Charge Exposure
Ct g {m} ! [m) J5toreys| . cl i Conditon kA Charge
E re Dist e (L rrir)
ﬁdE'l 9._4 2 3.1t 10 TEA _212 4 B8.8 2C 19%
Side 2 50 [ =451 T_ype A ] 222 4 B8.8 [i] [
ant 158 3 lioiwon] Typed | 262 | 4 11.68 ET) = dgag | 15580
Back 50 [ »45.1 Type A 0 2 [1] [ [
Total Required Fire Flow, ?:-.._":E: to the Mearest 1EIII Limin 4 16000
Obtain Required Total Required Fire Flow (RFF), Lisecq 2867
Fire Flow Can the Total Fire Flow be Capped at 10,000 Limin {167 Lisec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yesing) 3 No
Total Required Fire Flow (RFF). If RFF < 167 use RFF (Lizec) 4 267
JExposure Charges for Exposing Walls of Wood Frame Consfruction [from Table G5}
Type A Wood-Frame or non-conibesible
[Type B Owlinary or fire-resisitve wilh unprotecied openings
[Type C Owlinary or fire-resisitve wilh semi-profected apenings
[Type D Owlinary or fire-resisitve wilh biank wall




TABLE B17

FIRE FLOW REGQUIREMENTS BASED ON FIRE UNDERWRITERS SURVEY({FUS) 1393

Building # | Type:

Mixed Use Building

An estimate of the Fire Fiow required for a given fire area may be esfimated by:

where:

F =220 " C " SGRT[A)

F = required fire flow in Bires per minute

A = total Boor area In m* Incleding all sloreys, but excluding basements at least S0% below grade)
C = coefMclent related i the type of construcion

Taek options Multiplier Input Value Used Fire Flow Total {Limin)
Wood Frame 15
Ordinary Construction 1
Chooss Bullding A I
Frama [C) Mon-combustible 0B Mon-combustible Construction 0B
Consiruction )
Fire Resisiive Consirucion 0%
A 8 Usad Area Used
Floor 9 1327 5% 663.5
Floor 8 1327 50% 663.5
Floor 7 1327 50% 663.5
input B"':"l"fl':'"'"' Flooe 6 1327 S0% 663.5 BA63.5 mF
Floor 5 1327 5% 663.5
Floor 4 1327 5% 663.5
Floor 3 1953 5% o976.5
Floor 2 1953 100% 1953
Floor 1 1953 1005 1953
—
Fira Flow F =220 " C " SQRT 16,570
Fire Flow [F) Rounded io nearest 1 17000
Reductionsiincreasss Due to Faciors Effecting Buming
val Fire Flow | Fire Flow
Task Optiona Muitiplier Input Used Change Total
{Umin) | [Limin}
Mon-combusiibie ~25%
—
Choose Limied Combustbie T
Combustidiity of |Combustbie ip4 Limited -15% -2.550 14,450
Bullding Comfents |FI'E|E Buming 155
—
FRapid Buming 5%
Adegquate Sprinkler a0
Conforms o NFPA13 — Adegquate Sprinkler Confarms o NFPALS -30% -4,335 10,115
1%
—
Standard Water Supply for
Fire Departiment Hose Line -10% G & - "
Chooss Reduction Standard Waater Supply for Fire Department Hode Line and Tor
and for Sprinkler System -10% -1.445 T0
Due fo Sprinkier P ¥E Sprinkler System 4 a8
Sysism
%
or Linavallable
Fl.llbj;:upenmel:l Sprinkler .
Not rully T Fully Supervised Sprinkler Syatam -10% -1.445 T.225
¥ %
MiA
Exposed Wall Length
par- Tota:
ation Separation | Exposing Length
EXPOSUES Dist Cond Condion | wa l-.':-.- Length | Mo of Il'l_b ' Suly Charge Exposung
a i : il it o . .
ch 5 - {my ([11] F.:.l..h..' Canditon [} :‘.*::. j'l.'"!"“:!
Exposure Distance Lyl
|Skde 1 16.4 3 10.1 ta 20 Tu:l-e.ﬂ. 15.5 3 46,44 38 13%
|zke 2 3224 5 nlteds] TypeA B.4 4 33.48 58 5%
23% 24 10,549
Frani 31.52 5 30.1 to 45 Tu:l-e.ﬂ. 10.64 2 3928 58 5% 34 o
Back 5 & > 45.1 Tu:l-e.ﬂ. 1] 1] 1] L] 0%
Total Required Fire Flow, Rounded to the Mearest 1,000 Limin =] 11,000
Oblaln Required Total Required Fire Flow (RFF), Lisec =] 183
Fira Flow Can the Total Fire Flow be Capped at 10,000 L/'min {167 Lisec) based on "TECHNCAL BULLETIN 13TS-2018-02°, (yesno) =
Total Required Fire Flow (RFF). If RFF < 167 use RFF (L'sec) = 183
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Appendix C — WaterGems Output Tables

= Scenario 1A Result Tables (Peak Hour) Based on Single Feed from Connection #1

+ Junction Table
s Pipe Table
= Reservoir Table

= Scenario 1B Result Tables (Peak Hour) Based on Single Feed from Connection #1

+ Junction Table
s 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

- " 8 8

= Scenario 24 Result Tables (Peak Hour) Based on Single Feed from Connection #2

+ Junction Table
s Pipe Table
= Reservoir Table

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

+ Junction Table
s 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

LI I I
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6171 Hazeldean Road, Ottawa, ON

Average Day - Boundary Conditon, Location 1
Junction Table - Time: 0.00 hours

Waterhodel_Feve.wig

42T 2021

Bentley Systems, Inc. Haestad Methods Sclufion

27 Siemon Company Drive Suite 200 W

Center

Watertown, CT DE785 USA +1-203-755-1066

Label Elevation Demand | Hydraulic Pressure
(m) {L/s) Grade (psi)
(m})
J-01 122,19 1.52 160.70 4.7
1-02 119.69 0.32 160.70 58.2
1-03 118.67 0.15 160.70 59.7
1-04 118.45 0.22 160.70 60.0
1-05 11743 0.30 160.70 61.4
1-06 117.02 0.33 160.70 62.0
1-07 118.88 0.15 160.70 59.4
1-08 119.76 0.08 160.70 58.1
1-09 117.12 0.16 160.70 61.9
J-10 120.76 0.00 160.70 36.7
J-13 117.92 0.00 160.70 60.7
J-16 119.76 0.00 160.70 58.1
1-17 118.80 0.00 160.70 59.5
J-18 120.40 0.00 160.70 57.2
1-22 118.21 0.00 160.70 60.3
1-23 120.51 0.00 160.70 57.0
1-24 119.50 0.00 160.70 58.5
1-25 118.80 0.00 160.70 59.5
1-28 118.00 0.00 160.70 60.6
Pipe Table - Time: 0.00 hours
Label Start Stop | Diameter | Length Hazen- Flow | Velocity | Hydraulic | Hydraulic
Node Node (mm) (Scaled) | wiliams | (Lfs) (mys) Grade Grade
{m) C (Start) (Stop)
(m}) (m})
P-1 J-01 1-02 204.0 167 110.0 -0.26 0.01 160.70 160.70
p-2 1-02 1-03 204.0 73 110.0 -0.58 0.02 160.70 160.70
P-4 1-03 1-17 297.0 7 120.0 0.00 0.00 160.70 160.70
P-3 1-03 1-04 297.0 41 120.0 -0.73 0.01 160.70 160.70
P-& 1-04 1-07 297.0 76 120.0 -1.06 0.02 160.70 160.70
p-7 1-07 1-08 297.0 72 120.0 -1.47 0.02 160.70 160.70
P-8 1-08 J-16 297.0 19 120.0 -1.97 0.03 160.70 160.70
P-4 J-16 J-10 297.0 46 120.0 -1.97 0.03 160.70 160.70
P-10{1) J-10 1-23 297.0 62 120.0 -3.23 0.05 160.70 160.70
P-10{2) 1-23 J-18 297.0 27 120.0 -2.89 0.04 160.70 160.70
P-11 J-10 J-01 204.0 69 110.0 1.26 0.04 160.70 160.70
p-12 1-04 1-05 204.0 115 110.0 0.11 0.00 160.70 160.70
P-13 1-05 1-06 204.0 73 110.0 -0.19 0.01 160.70 160.70
P-14 1-06 1-07 204.0 120 110.0 -0.26 0.01 160.70 160.70
P-16 1-22 J-13 152.4 20 130.0 0.00 0.00 160.70 160.70
P-23(1) 1-09 1-22 204.0 48 110.0 -0.42 0.01 160.70 160.70
p-23(2) 1-22 1-08 204.0 69 110.0 -0.42 0.01 160.70 160.70
P-24 1-06 1-09 204.0 71 110.0 -0.26 0.01 160.70 160.70
P-25 R-1 J-18 600.0 16 130.0 3.23 0.01 160.70 160.70

WaterGEMS CONMECT Edition Update 2
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6171 Hazeldean Road, Ottawa, ON

Average Day - Boundary Conditon, Location 1
Pipe Table - Time: 0.00 hours

Label Start Stop | Diameter | Length Hazen- Flow | Velocity | Hydraulic | Hydraulic

Node Node (mm) (Scaled) | wiliams | (Lfs) (mys) Grade Grade

{m) C (Start) (Stop)

(m}) (m})

P-26 R-2 1-17 600.0 16 130.0 (Nfa) (Nfa) (Nfa) (Nfa)
p-28 1-23 1-24 204.0 it} 110.0 -0.34 0.01 160.70 160.70
p-29 1-24 1-25 204.0 62 110.0 -0.34 0.01 160.70 160.70
p-32 1-25 1-28 204.0 64 110.0 -0.34 0.01 160.70 160.70
P-33 J-18 1-28 762.0 219 130.0 0.34 0.00 160.70 160.70

Waterhodel_Feve.wig

42T 2021

Bentley Systems, Inc. Haestad Methods Sclufion

Center

27 Siemon Company Drive Suite 200 W

Watertown, CT DE785 USA +1-203-755-1066

WaterGEMS CONMECT Edition Update 2

[10.02.03.08]
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6171 Hazeldean Road, Ottawa, ON
Average Day - Boundary Conditon, Location 1

Reservoir Table - Time: 0.00 hours

Label Elevation Zone How (Out net) Hydraulic
(m) (L/s) Grade
(m})
R-1 160.70 | <None> 3.23 160.70
R-2 160.70 | <Mone> (Nfa) (Nfa)

Waterhodel_Feve.wig
41272021

Bentley Systems, Inc. Haestad Methods Sclufion

Center

27 Siemon Company Drive Suite 200 W

Watertown, CT DE785 USA +1-203-755-1066

WaterGEMS CONMECT Edition Update 2

[10.02.03.08]
Page 3 of 18



Peak Hour - Boundary Conditon, Location 1

6171 Hazeldean Road, Ottawa, ON

Junction Table - Time: 0.00 hours

Waterhodel_Feve.wig

42T 2021

Bentley Systems, Inc. Haestad Methods Sclufion

27 Siemon Company Drive Suite 200 W

Center

Watertown, CT DE785 USA +1-203-755-1066

Label Elevation Demand | Hydraulic Pressure
(m) {L/s) Grade (psi)
(m})
J-01 122,19 8.28 1536.75 49.1
1-02 119.69 1.78 1536.75 52.6
1-03 118.67 0.81 1536.76 4.1
1-04 118.45 1.20 1536.76 4.4
1-05 11743 1.62 1536.76 535.8
1-06 117.02 1.80 1536.76 56.4
1-07 118.88 0.84 1536.76 53.8
1-08 119.76 0.42 136.77 52.5
1-09 117.12 0.90 1536.76 56.3
J-10 120.76 0.00 136.77 511
J-13 117.92 0.00 1536.76 53.1
J-16 119.76 0.00 136.77 52.5
1-17 118.80 0.00 1536.76 53.9
J-18 120.40 0.00 156.80 3.7
1-22 118.21 0.00 1536.76 4.7
1-23 120.51 0.00 156.79 515
1-24 119.50 0.00 156.80 52.9
1-25 118.80 0.00 156.80 53.9
1-28 118.00 0.00 156.80 53.1
Pipe Table - Time: 0.00 hours
Label Start Stop | Diameter | Length Hazen- Flow | Velocity | Hydraulic | Hydraulic
Node Node (mm) (Scaled) | wiliams | (Lfs) (mys) Grade Grade
{m) C (Start) (Stop)
(m}) (m})

P-1 J-01 1-02 204.0 167 110.0 -1.39 0.04 1536.75 1536.75
p-2 1-02 1-03 204.0 73 110.0 -3.17 0.10 1536.75 1536.76
P-4 1-03 1-17 297.0 7 120.0 0.00 0.00 1536.76 1536.76
P-3 1-03 1-04 297.0 41 120.0 -3.98 0.06 1536.76 1536.76
P-& 1-04 1-07 297.0 76 120.0 -5.76 0.08 1536.76 1536.76
p-7 1-07 1-08 297.0 72 120.0 -8.02 0.12 1536.76 136.77
P-8 1-08 J-16 297.0 19 120.0] -10.76 0.16 136.77 136.77
P-4 J-16 J-10 297.0 46 120.0] -10.76 0.16 136.77 136.77
P-10{1) J-10 1-23 297.0 62 120.0] -17.65 0.25 136.77 156.79
P-10{2) 1-23 J-18 297.0 27 120.0] -15.79 0.23 156.79 156.80
P-11 J-10 J-01 204.0 69 110.0 6.89 0.21 136.77 1536.75
p-12 1-04 1-05 204.0 115 110.0 0.29 0.02 1536.76 1536.76
P-13 1-05 1-06 204.0 73 110.0 -1.03 0.03 1536.76 1536.76
P-14 1-06 1-07 204.0 120 110.0 -1.42 0.04 1536.76 1536.76
P-16 1-22 J-13 204.0 20 110.0 0.00 0.00 1536.76 1536.76
P-23(1) 1-09 1-22 204.0 48 110.0 -2.31 0.07 1536.76 1536.76
p-23(2) 1-22 1-08 204.0 69 110.0 -2.31 0.07 1536.76 136.77
P-24 1-06 1-09 204.0 71 110.0 -1.41 0.04 1536.76 1536.76
P-25 R-1 J-18 600.0 16 130.0 17.65 0.06 156.80 156.80

WaterGEMS CONMECT Edition Update 2

[10.02.03.08]
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6171 Hazeldean Road, Ottawa, ON

Peak Hour - Boundary Conditon, Location 1
Pipe Table - Time: 0.00 hours

Label Start Stop | Diameter | Length Hazen- Flow | Velocity | Hydraulic | Hydraulic

Node Node (mm) (Scaled) | wiliams | (Lfs) (mys) Grade Grade

{m) C (Start) (Stop)

(m}) (m})

P-26 R-2 1-17 600.0 16 130.0 (Nfa) (Nfa) (Nfa) (Nfa)
p-28 1-23 1-24 204.0 it} 110.0 -1.86 0.06 156.79 156.80
p-29 1-24 1-25 204.0 62 110.0 -1.86 0.06 156.80 156.80
p-32 1-25 1-28 204.0 64 110.0 -1.86 0.06 156.80 156.80
P-33 J-18 1-28 762.0 219 130.0 1.86 0.00 156.80 156.80

Waterhodel_Feve.wig

42T 2021

Bentley Systems, Inc. Haestad Methods Sclufion

Center

27 Siemon Company Drive Suite 200 W

Watertown, CT DE785 USA +1-203-755-1066

WaterGEMS CONMECT Edition Update 2

[10.02.03.08]
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6171 Hazeldean Road, Ottawa, ON
Peak Hour - Boundary Conditon, Location 1

Reservoir Table - Time: 0.00 hours

Label Elevation Zone How (Out net) Hydraulic
(m) (L/s) Grade
(m})
R-1 1536.80 | <None> 17.65 156.80
R-2 156.70 | <Mone> (Nfa) (Nfa)

Waterhodel_Feve.wig
41272021

Bentley Systems, Inc. Haestad Methods Sclufion

Center

27 Siemon Company Drive Suite 200 W

Watertown, CT DE785 USA +1-203-755-1066

WaterGEMS CONMECT Edition Update 2

[10.02.03.08]
Page G of 18



Max Day Plus Fire Flow - Boundary Conditon, Location 1

6171 Hazeldean Road, Ottawa, ON

Junction Table - Time: 0.00 hours

Waterhodel_Feve.wig

42T 2021

Bentley Systems, Inc. Haestad Methods Sclufion

27 Siemon Company Drive Suite 200 W

Center

Watertown, CT DE785 USA +1-203-755-1066

Label Elevation Demand | Hydraulic Pressure
(m) {L/s) Grade (psi)
(m})
J-01 122,19 3.80 160.68 4.6
1-02 119.69 0.75 160.68 58.2
1-03 118.67 0.37 160.68 59.6
1-04 118.45 0.57 160.68 59.9
1-05 11743 0.71 160.68 61.4
1-06 117.02 0.77 160.68 62.0
1-07 118.88 0.44 160.68 59.3
1-08 119.76 0.22 160.68 58.1
1-09 117.12 0.38 160.67 61.8
J-10 120.76 0.00 160.69 36.7
J-13 117.92 4.32 160.66 60.7
J-16 119.76 0.00 160.68 58.1
1-17 118.80 0.00 160.68 59.4
J-18 120.40 0.00 160.70 57.2
1-22 118.21 0.00 160.67 60.3
1-23 120.51 0.00 160.70 57.0
1-24 119.50 0.00 160.70 58.5
1-25 118.80 0.00 160.70 59.5
1-28 118.00 0.00 160.70 60.6
Pipe Table - Time: 0.00 hours
Label Start Stop | Diameter | Length Hazen- Flow | Velocity | Hydraulic | Hydraulic
Node Node (mm) (Scaled) | wiliams | (Lfs) (mys) Grade Grade
{m) C (Start) (Stop)
(m}) (m})

P-1 J-01 1-02 204.0 167 110.0 -0.03 0.00 160.68 160.68
p-2 1-02 1-03 204.0 73 110.0 -0.78 0.02 160.68 160.68
P-4 1-03 1-17 297.0 7 120.0 0.00 0.00 160.68 160.68
P-3 1-03 1-04 297.0 41 120.0 -1.15 0.02 160.68 160.68
P-& 1-04 1-07 297.0 76 120.0 -2.98 0.04 160.68 160.68
p-7 1-07 1-08 297.0 72 120.0 -5.00 0.07 160.68 160.68
P-8 1-08 J-16 297.0 19 120.0 -8.36 0.12 160.68 160.68
P-4 J-16 J-10 297.0 46 120.0 -8.36 0.12 160.68 160.69
P-10{1) J-10 1-23 297.0 62 1200 -12.33 0.18 160.69 160.70
P-10{2) 1-23 J-18 297.0 27 120.0] -11.03 0.16 160.70 160.70
P-11 J-10 J-01 204.0 69 110.0 377 0.12 160.69 160.68
p-12 1-04 1-05 204.0 115 110.0 1.26 0.04 160.68 160.68
P-13 1-05 1-06 204.0 73 110.0 0.55 0.02 160.68 160.68
P-14 1-06 1-07 204.0 120 110.0 -1.58 0.05 160.68 160.68
P-16 1-22 J-13 152.4 20 130.0 4.32 0.24 160.67 160.66
P-23(1) 1-09 1-22 204.0 48 110.0 0.98 0.03 160.67 160.67
p-23(2) 1-22 1-08 204.0 69 110.0 -3.34 0.10 160.67 160.68
P-24 1-06 1-09 204.0 71 110.0 1.6 0.04 160.68 160.67
P-25 R-1 J-18 600.0 16 130.0 12.33 0.04 160.70 160.70

WaterGEMS CONMECT Edition Update 2

[10.02.03.08]
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Max Day Plus Fire Flow - Boundary Conditon, Location 1

6171 Hazeldean Road, Ottawa, ON

Pipe Table - Time: 0.00 hours

Label Start Stop | Diameter | Length Hazen- Flow | Velocity | Hydraulic | Hydraulic

Node Node (mm) (Scaled) | wiliams | (Lfs) (mys) Grade Grade

{m) C (Start) (Stop)

(m}) (m})

P-26 R-2 1-17 600.0 16 130.0 (Nfa) (Nfa) (Nfa) (Nfa)
p-28 1-23 1-24 204.0 it} 110.0 -1.30 0.04 160.70 160.70
p-29 1-24 1-25 204.0 62 110.0 -1.30 0.04 160.70 160.70
p-32 1-25 1-28 204.0 64 110.0 -1.30 0.04 160.70 160.70
P-33 J-18 1-28 762.0 219 130.0 1.320 0.00 160.70 160.70

Waterhodel_Feve.wig

42T 2021

Bentley Systems, Inc. Haestad Methods Sclufion

Center

27 Siemon Company Drive Suite 200 W

Watertown, CT DE785 USA +1-203-755-1066

WaterGEMS CONMECT Edition Update 2

[10.02.03.08]
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6171 Hazeldean Road, Ottawa, ON

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

Waterhodel_Feve.wig

42T 2021

Bentley Systems, Inc. Haestad Methods Sclufion

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06705 USA +1-203-755-1066

Label Fire Flow Flow (Total | Flow (Total Pressure Pressure Gatisfies Fre | Junction wf

{Available) Neaeded) Available) {Calculated | (Calculated Flow Minimum

(L/s) (L/s) (L/s) Residual) Zone Lower | Constraints? Pressure

{psi) Limit) {Zone @

{psi) Total How

Needed)
J-13 225.98 187.32 230.30 20.0 42.2 | True 1-22
J-01 300.00 186.80 303.80 25.7 42.3 | True 1-02
1-22 300.00 183.00 300.00 30.1 30.5 | True J-13
1-02 300.00 183.75 300.75 24.6 39.1| True J-01
1-25 300.00 283.00 300.00 44.0 30.1 | True 1-24
1-24 300.00 283.00 300.00 42.3 531.2 | True 1-25
1-09 300.00 183.38 300.38 29.1 35.8 | True 1-22
1-05 300.00 183.71 300.71 27.1 41.2 | True J-01
1-08 300.00 183.22 300.22 45.9 45.9 | True J-01
J-10 300.00 183.00 300.00 49.0 47.0 | True J-01
1-06 300.00 183.77 30077 35.3 39.7 | True J-01
1-03 300.00 183.37 300.37 40.2 40.0 | True J-01
J-16 300.00 183.00 300.00 47.0 46.1 | True J-01
1-17 300.00 183.00 300.00 33.5 40.2 | True J-01
1-07 300.00 183.44 300.44 44.1 44.7 | True J-01
1-04 300.00 183.57 300.57 42.3 42.0 | True J-01
1-23 300.00 267.00 300.00 55.0 52.6 | True J-01
1-28 300.00 267.00 300.00 60.5 34.6 | True J-01
J-18 300.00 183.00 300.00 57.2 34.6 | True J-01

Reservoir Table - Time: 0.00 hours
Label Elevation Zone How (Out net) Hydraulic
(m) (L/s) Grade
(m})
R-1 160.70 | <None> 12.33 160.70
R-2 160.70 | <Mone> (Nfa) (Nfa)

WaterGEMS CONNECT Edition Update 2
[10.02.03.08]

Page 8 of 18



6171 Hazeldean Road, Ottawa, ON

Average Day - Boundary Conditon, Location 2
Junction Table - Time: 0.00 hours

Waterhodel_Feve.wig

42T 2021

Bentley Systems, Inc. Haestad Methods Sclufion

27 Siemon Company Drive Suite 200 W

Center

Watertown, CT DE785 USA +1-203-755-1066

Label Elevation Demand | Hydraulic Pressure
(m) {L/s) Grade (psi)
(m})
J-01 122,19 1.52 160.70 4.7
1-02 119.69 0.32 160.70 58.2
1-03 118.67 0.15 160.70 59.7
1-04 118.45 0.22 160.70 60.0
1-05 11743 0.30 160.70 61.4
1-06 117.02 0.33 160.70 62.0
1-07 118.88 0.15 160.70 59.4
1-08 119.76 0.08 160.70 58.1
1-09 117.12 0.16 160.70 61.9
J-10 120.76 0.00 160.70 36.7
J-13 117.92 0.00 160.70 60.7
J-16 119.76 0.00 160.70 58.1
1-17 118.80 0.00 160.70 59.5
J-18 120.40 0.00 160.70 57.2
1-22 118.21 0.00 160.70 60.3
1-23 120.51 0.00 160.70 57.0
1-24 119.50 0.00 160.70 58.5
1-25 118.80 0.00 160.70 59.5
1-28 118.00 0.00 160.70 60.6
Pipe Table - Time: 0.00 hours
Label Start Stop | Diameter | Length Hazen- Flow | Velocity | Hydraulic | Hydraulic
Node Node (mm) (Scaled) | wiliams | (Lfs) (mys) Grade Grade
{m) C (Start) (Stop)
(m}) (m})
P-1 J-01 1-02 204.0 167 110.0 -0.59 0.02 160.70 160.70
p-2 1-02 1-03 204.0 73 110.0 -0.91 0.03 160.70 160.70
P-4 1-03 1-17 297.0 7 120.0 -3.23 0.05 160.70 160.70
P-3 1-03 1-04 297.0 41 120.0 2.17 0.03 160.70 160.70
P-& 1-04 1-07 297.0 76 120.0 1.48 0.02 160.70 160.70
p-7 1-07 1-08 297.0 72 120.0 1.06 0.02 160.70 160.70
P-8 1-08 J-16 297.0 19 120.0 0.93 0.01 160.70 160.70
P-4 J-16 J-10 297.0 46 120.0 0.93 0.01 160.70 160.70
P-10{1) J-10 1-23 297.0 62 120.0 0.00 0.00 160.70 160.70
P-10{2) 1-23 J-18 297.0 27 120.0 0.00 0.00 160.70 160.70
P-11 J-10 J-01 204.0 69 110.0 0.93 0.03 160.70 160.70
p-12 1-04 1-05 204.0 115 110.0 0.47 0.01 160.70 160.70
P-13 1-05 1-06 204.0 73 110.0 0.17 0.01 160.70 160.70
P-14 1-06 1-07 204.0 120 110.0 -0.27 0.01 160.70 160.70
P-16 1-22 J-13 204.0 20 110.0 0.00 0.00 160.70 160.70
P-23(1) 1-09 1-22 204.0 48 110.0 -0.05 0.00 160.70 160.70
p-23(2) 1-22 1-08 204.0 69 110.0 -0.05 0.00 160.70 160.70
P-24 1-06 1-09 204.0 71 110.0 0.11 0.00 160.70 160.70
P-25 R-1 J-18 600.0 16 130.0 (Nfa) (Nfa) (Nfa) (Nfa)

WaterGEMS CONMECT Edition Update 2

[10.02.03.08]
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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 | Velocity | Hydraulic | Hydraulic

Node Node (mm) (Scaled) | wiliams | (Lfs) (mys) Grade Grade

{m) C (Start) (Stop)

(m}) (m})

P-26 R-2 1-17 600.0 16 130.0 3.23 0.01 160.70 160.70
p-28 1-23 1-24 204.0 it} 110.0 0.00 0.00 160.70 160.70
p-29 1-24 1-25 204.0 62 110.0 0.00 0.00 160.70 160.70
p-32 1-25 1-28 204.0 64 110.0 0.00 0.00 160.70 160.70
P-33 J-18 1-28 762.0 219 130.0 0.00 0.00 160.70 160.70

Waterhodel_Feve.wig

42T 2021

Bentley Systems, Inc. Haestad Methods Sclufion

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06705 USA +1-203-755-1066

WaterGEMS CONMECT Edition Update 2

[10.02.03.08]
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6171 Hazeldean Road, Ottawa, ON
Average Day - Boundary Conditon, Location 2

Reservoir Table - Time: 0.00 hours

Label Elevation Zone How (Out net) Hydraulic
(m) (L/s) Grade
(m})
R-1 160.70 | <Mone> (Nfa) (Nfa)
R-2 160.70 | <None> 3.23 160.70

Waterhodel_Feve.wig
41272021

Bentley Systems, Inc. Haestad Methods Sclufion

Center

27 Siemon Company Drive Suite 200 W

Watertown, CT DE785 USA +1-203-755-1066

WaterGEMS CONMECT Edition Update 2

[10.02.03.08]
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6171 Hazeldean Road, Ottawa, ON

Peak Hour - Boundary Conditon, Location 2
Junction Table - Time: 0.00 hours

Waterhodel_Feve.wig

42T 2021

Bentley Systems, Inc. Haestad Methods Sclufion

27 Siemon Company Drive Suite 200 W

Center

Watertown, CT DE785 USA +1-203-755-1066

Label Elevation Demand | Hydraulic Pressure
(m) {L/s) Grade (psi)
(m})
J-01 122,19 8.28 156.64 48.9
1-02 119.69 1.78 156.66 52.5
1-03 118.67 0.81 156.68 53.9
1-04 118.45 1.20 136.67 54.3
1-05 11743 1.62 156.66 35.7
1-06 117.02 1.80 156.66 56.3
1-07 118.88 0.84 156.66 53.6
1-08 119.76 0.42 156.66 52.4
1-09 117.12 0.90 156.66 56.1
J-10 120.76 0.00 156.66 51.0
J-13 117.92 0.00 156.66 55.0
J-16 119.76 0.00 156.66 52.4
1-17 118.80 0.00 1536.70 53.8
J-18 120.40 0.00 156.66 515
1-22 118.21 0.00 156.66 4.6
1-23 120.51 0.00 156.66 51.3
1-24 119.50 0.00 156.66 52.7
1-25 118.80 0.00 156.66 53.7
1-28 118.00 0.00 156.66 54.9
Pipe Table - Time: 0.00 hours
Label Start Stop | Diameter | Length Hazen- Flow | Velocity | Hydraulic | Hydraulic
Node Node (mm) (Scaled) | wiliams | (Lfs) (mys) Grade Grade
{m) C (Start) (Stop)
(m}) (m})

P-1 J-01 1-02 204.0 167 110.0 -3.20 0.10 156.64 156.66
p-2 1-02 1-03 204.0 73 110.0 -4,98 0.15 156.66 156.68
P-4 1-03 1-17 297.0 7 120.0] -17.65 0.25 156.68 1536.70
P-3 1-03 1-04 297.0 41 120.0 11.86 0.17 156.68 136.67
P-& 1-04 1-07 297.0 76 120.0 8.08 0.12 136.67 156.66
p-7 1-07 1-08 297.0 72 120.0 5.79 0.08 156.66 156.66
P-8 1-08 J-16 297.0 19 120.0 5.08 0.07 156.66 156.66
P-4 J-16 J-10 297.0 46 120.0 5.08 0.07 156.66 156.66
P-10{1) J-10 1-23 297.0 62 120.0 0.00 0.00 156.66 156.66
P-10{2) 1-23 J-18 297.0 27 120.0 -0.01 0.00 156.66 156.66
P-11 J-10 J-01 204.0 69 110.0 5.08 0.16 156.66 156.64
p-12 1-04 1-05 204.0 115 110.0 2.08 0.08 136.67 156.66
P-13 1-05 1-06 204.0 73 110.0 0.96 0.03 156.66 156.66
P-14 1-06 1-07 204.0 120 110.0 -1.45 0.04 156.66 156.66
P-16 1-22 J-13 204.0 20 110.0 0.00 0.00 156.66 156.66
P-23(1) 1-09 1-22 204.0 48 110.0 -0.29 0.01 156.66 156.66
p-23(2) 1-22 1-08 204.0 69 110.0 -0.29 0.01 156.66 156.66
P-24 1-06 1-09 204.0 71 110.0 0.61 0.02 156.66 156.66
P-25 R-1 J-18 600.0 16 130.0 (Nfa) (Nfa) (Nfa) (Nfa)

WaterGEMS CONMECT Edition Update 2

[10.02.03.08]
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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 | Velocity | Hydraulic | Hydraulic

Node Node (mm) (Scaled) | wiliams | (Lfs) (mys) Grade Grade

{m) C (Start) (Stop)

(m}) (m})

P-26 R-2 1-17 600.0 16 130.0 17.65 0.06 1536.70 1536.70
p-28 1-23 1-24 204.0 it} 110.0 0.01 0.00 156.66 156.66
p-29 1-24 1-25 204.0 62 110.0 0.01 0.00 156.66 156.66
p-32 1-25 1-28 204.0 64 110.0 0.01 0.00 156.66 156.66
P-33 J-18 1-28 762.0 219 130.0 -0.01 0.00 156.66 156.66

Waterhodel_Feve.wig

42T 2021

Bentley Systems, Inc. Haestad Methods Sclufion

Center

27 Siemon Company Drive Suite 200 W

Watertown, CT DE785 USA +1-203-755-1066

WaterGEMS CONMECT Edition Update 2

[10.02.03.08]
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6171 Hazeldean Road, Ottawa, ON
Peak Hour - Boundary Conditon, Location 2

Reservoir Table - Time: 0.00 hours

Label Elevation Zone How (Out net) Hydraulic
(m) (L/s) Grade
(m})
R-1 156.80 | <Mone> (Nfa) (Nfa)
R-2 1536.70 | <None> 17.65 156.70

Waterhodel_Feve.wig
41272021

Bentley Systems, Inc. Haestad Methods Sclufion

Center

27 Siemon Company Drive Suite 200 W

Watertown, CT DE785 USA +1-203-755-1066

WaterGEMS CONMECT Edition Update 2

[10.02.03.08]
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Max Day Plus Fire Flow - 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 3.80 150.88 40.7
1-02 119.69 0.75 150.88 44.3
1-03 118.67 0.37 150.89 45.7
1-04 118.45 0.57 150.88 46.0
1-05 11743 0.71 150.88 47.5
1-06 117.02 0.77 150.88 48.1
1-07 118.88 0.44 150.88 45.4
1-08 119.76 0.22 150.88 44.2
1-09 117.12 0.38 1530.87 47.9
J-10 120.76 0.00 150.88 42.8
J-13 117.92 4.32 1530.87 46.8
J-16 119.76 0.00 150.88 44.2
1-17 118.80 0.00 150.90 45.6
J-18 120.40 0.00 150.88 43.3
1-22 118.21 0.00 1530.87 46.4
1-23 120.51 0.00 150.88 43.1
1-24 119.50 0.00 150.88 44.5
1-25 118.80 0.00 150.88 43.5
1-28 118.00 0.00 150.88 46.7
Pipe Table - Time: 0.00 hours
Label Start Stop | Diameter | Length Hazen- Flow | Velocity | Hydraulic | Hydraulic
Node Node (mm) (Scaled) | wiliams | (Lfs) (mys) Grade Grade
{m) C (Start) (Stop)
(m}) (m})
P-1 J-01 1-02 204.0 167 110.0 -2.01 0.06 150.88 150.88
p-2 1-02 1-03 204.0 73 110.0 -2.76 0.08 150.88 150.89
P-4 1-03 1-17 297.0 7 1200 -12.33 0.18 150.89 150.90
P-3 1-03 1-04 297.0 41 120.0 9.20 0.13 150.89 150.88
P-& 1-04 1-07 297.0 76 120.0 6.08 0.09 150.88 150.88
p-7 1-07 1-08 297.0 72 120.0 4.71 0.07 150.88 150.88
P-8 1-08 J-16 297.0 19 120.0 1.79 0.03 150.88 150.88
P-4 J-16 J-10 297.0 46 120.0 1.79 0.03 150.88 150.88
P-10{1) J-10 1-23 297.0 62 120.0 0.00 0.00 150.88 150.88
P-10{2) 1-23 J-18 297.0 27 120.0 -0.01 0.00 150.88 150.88
P-11 J-10 J-01 204.0 69 110.0 1.79 0.05 150.88 150.88
p-12 1-04 1-05 204.0 115 110.0 2.06 0.06 150.88 150.88
P-13 1-05 1-06 204.0 73 110.0 1.35 0.04 150.88 150.88
P-14 1-06 1-07 204.0 120 110.0 -1.43 0.04 150.88 150.88
P-16 1-22 J-13 204.0 20 110.0 4.32 0.13 1530.87 1530.87
P-23(1) 1-09 1-22 204.0 48 110.0 1.63 0.05 1530.87 1530.87
p-23(2) 1-22 1-08 204.0 69 110.0 -2.69 0.08 1530.87 150.88
P-24 1-06 1-09 204.0 71 110.0 2.01 0.06 150.88 1530.87
P-25 R-1 J-18 600.0 16 130.0 (Nfa) (Nfa) (Nfa) (Nfa)
Benfley Systems, Inc. Haestad Methods Solution WaterGEMS CONNECT Edition Update 2
Waterhodel RevEwig Center [10.02.0:3.08]
4272021 27 Siemon Company Drive Suite 200 W Page 16 of 18

Watertown, CT DE785 USA +1-203-755-1066



Max Day Plus Fire Flow - Boundary Conditon, Location 2

6171 Hazeldean Road, Ottawa, ON

Pipe Table - Time: 0.00 hours

Label Start Stop | Diameter | Length Hazen- Flow | Velocity | Hydraulic | Hydraulic

Node Node (mm) (Scaled) | wiliams | (Lfs) (mys) Grade Grade

{m) C (Start) (Stop)

(m}) (m})

P-26 R-2 1-17 600.0 16 130.0 12.33 0.04 150.90 150.90
p-28 1-23 1-24 204.0 it} 110.0 0.01 0.00 150.88 150.88
p-29 1-24 1-25 204.0 62 110.0 0.01 0.00 150.88 150.88
p-32 1-25 1-28 204.0 64 110.0 0.01 0.00 150.88 150.88
P-33 J-18 1-28 762.0 219 140.0 -0.01 0.00 150.88 150.88

Waterhodel_Feve.wig

42T 2021

Bentley Systems, Inc. Haestad Methods Sclufion

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06705 USA +1-203-755-1066

WaterGEMS CONMECT Edition Update 2

[10.02.03.08]
Page 17 of 18



6171 Hazeldean Road, Ottawa, ON

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

Waterhodel_Feve.wig
41272021

Bentley Systems, Inc. Haestad Methods Sclufion

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06705 USA +1-203-755-1066

Label Fire Flow Flow (Total | Flow (Total Pressure Pressure Gatisfies Fre | Junction wf

{Available) Neaeded) Available) {Calculated | (Calculated Flow Minimum

(L/s) (L/s) (L/s) Residual) Zone Lower | Constraints? Pressure

{psi) Limit) {Zone @

{psi) Total How

Needed)
J-13 229.69 187.32 234.01 20.0 27.3| True 1-22
J-01 232.63 186.80 236.43 20.0 33.3 | True J-10
1-22 274.61 183.00 274.61 20.0 20.4 | True J-13
1-02 272.63 183.75 273.38 20.0 27.6| True J-01
1-25 234.64 283.00 234.64 20.0 23.8 | False 1-24
1-24 22947 283.00 22947 20.0 25.6 | False 1-25
1-09 275.65 183.38 276.03 20.0 25.0| True J-01
1-05 282.06 183.71 28297 20.0 31.4| True J-01
1-08 300.00 183.22 300.22 28.1 26.7 | True J-01
J-10 300.00 183.00 300.00 23.8 24.2 | True J-01
1-06 300.00 183.77 30077 23.2 27.6| True J-01
1-03 300.00 183.37 300.37 38.7 33.7 | True J-01
J-16 300.00 183.00 300.00 27.3 25.9| True J-01
1-17 300.00 183.00 300.00 45.6 40.7 | True J-01
1-07 300.00 183.44 300.44 31.9 28.8 | True J-01
1-04 300.00 183.57 300.57 35.9 31.3 | True J-01
1-23 292.63 267.00 292.63 20.0 20.2 | True J-18
1-28 281.88 267.00 281.88 23.3 20.0 | True J-18
J-18 281.80 183.00 281.80 20.0 21.5| True 1-23

Reservoir Table - Time: 0.00 hours
Label Elevation Zone How (Out net) Hydraulic
(m) (L/s) Grade
(m})
R-1 156.30 | <Mone> (Nfa) (Nfa)
R-2 1530.90 | <None> 12.33 150.90

WaterGEMS CONMECT Edition Update 2

[10.02.03.08]
Page 18 of 18



EXP Services Inc.
Functional Site Servicing and Stormwater Monagement Report

6171 Hazeldean Road
00258780-A0
2021-04-29

Appendix D — Sanitary Servicing Tables

Table D1 - Sanitary Sewer Design Sheet

Appendix D



TABLE D1: SANITARY SEWER CALCULATION SHEET

“ex .

LOCATION RESIDENTIAL AREAS AND POPULATIONS COMMERCIAL INDUSTRIAL INSTITUTIONAL INFILTRATION SEWER DATA
NUMEBER OF UNITS POPULATION AREA [ha) AREA (ha) Peak AREA (ha)
Street v || s Area Batch or Peak Peak Factor ACCU INFILT | TOTAL | Nom | Actual | Slope | Length | Capacity | Q/Qcae 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 §J ACCU | Factor | (Lfsec) (L/sec) MOE) (Ha) (Ha) (L/s) (L/s) [ (mm) | (mm) (m/s)
STREET 2
S-storey bldg MH 114 MH113 SAD1 0.5051 101 42 26 169 3102 | 3102 3.46 348 | 00575) 0.0575 0.02 0.5051 | 0.5051 | 017 3.66 250 251461 2.10 10.04 87.53 0.04 1.75
MH113 MH112 SAD2 0.6475 5 16 21 60.2 3704 343 412 0.0575 0.02 06475 ) 1.1526 | 0.38 452 250 | 251461 210 79.33 87.53 0.05 1.75
MH112 MH111 SAD3 0.6474 8 11 19 56.9 4273 3.41 472 0.0575 0.02 06474 | 1.8000 | 059 533 250 | 25146 ) 0.60 79.33 46.78 0.11 0.93
MH111 MH110 SAD4 0.0854 1 1 34 4307 3.41 476 0.0575 0.02 0.0894 § 1.8894 | 062 540 250 | 25146 ) 0.60 9.18 46.78 0.12 0.93
MH110 MH109 SADS 0.5161 6 5 11 339 464 6 3.39 5.10 0.0575 0.02 0.5161 | 24055 | 0.79 592 250 | 25146 ) 0.60 68.32 46.78 0.13 0.93
MH109 MH108 SADG 0.3458 10 10 27 4916 3.38 5.38 0.0575 0.02 03458 | 27513 | 0.9 6.31 250 | 25146 ) 061 41.05 4717 0.13 0.94
STREET 5
MH122 MH121 SA18 0.3685 8 8 216 216 3.7 0.26 0.3685 | 03685 | 012 0.38 200 201.2 0.99 67.66 33.16 0.01 1.03
MH121 MH108 SA19 0.3210 8 8 216 432 3.66 0.51 03210 | 06895 | 023 0.74 200 201.2
Park 0.7260 432 3.66 0.51 0.7260 | 14155 | 047 0.98 200 201.2 0.34 75.99 19.43 0.05 0.61
STREET 2
MH108 MH107 SAD7 0.7243 27 27 729 607.7 3.34 6.58 0.0575 0.02 07249 ) 48917 | 161 8.21 250 | 25146 ) 0.30 115.94 33.08 0.25 0.66
H107 MH100 SALS 0.1143 2 2 54 J oo | 221 o652 OUo/o | 002 01123 | D000 | 160 8ol 200 | 201461 oo 1 o LT 023 0.7
MH106 MH105 SAD3 0.5033 20 20 54 667.1 3.33 7.20 0.0575 0.02 0.5033 | 55093 | 1.82 9.04 250 | 25146 ) 0.30 69.45 33.08 0.27 0.66
STREET 4
MH115 MH105 SA1D 0.5048 16 16 432 432 3.66 0.51 0.5048 | 0.5048 | 017 0.68 200 201.2 1.50 89.86 40.82 0.02 1.27
STREET 2
MH105 MH104 SAl11 0.3453 14 14 378 748.1 3.3 8.00 0.0575 0.02 0.3459 | 63600 | 210 10.12 250 | 25146 ) 0.30 51.89 33.08 0.31 0.66
MH104 MH103 SA12 0.1653 B 6 16.2 7643 3.3 8.17 0.0575 0.02 0.1693 | 65293 | 215 10.35 250 | 25146 ) 0.30 2570 33.08 0.31 0.66
STREET 2
MH116 MH120 SA13 0.2004 5 5 13.5 13.5 3.72 0.16 0.2004 § 0.2004 | 007 0.23
SA17 0.3695 13.5 3.72 0.16 0.3695 | 05699 | 0.19 0.35 250 | 251.46 1.00 32.01 60.40 0.01 1.21
STREET 2
Block A-E MH123 MH120 SA15 1.3721 110 130 240 427 4270 3.41 472 1.3721 | 1.3721 ] 045 517 250 | 25146 ) 2.00 7.50 85.42 0.06 1.70
STREET 2
MH120 MH103 SAl4 0.1552 3 3 8.1 448 6 34 494 01592 § 21012 | 069 5.64 250 | 25146 ) 0.60 57.82 46.78 0.12 0.93
OUTLET
MH103 MH102 1212.9 3.2 12.58 0.0575 0.02 86305 285 15.44 250 | 25146 ) 2.89 31.46 102.68 0.15 205
MH102 MH100 Pond 0.3882 1212.9 3.2 12.58 0.0575 0.02 0.3882 | 9.0187 | 298 15.57 250 | 25146 ) 292 17.46 103.21 0.15 2.06
MHSAB1096 [MHSA717B0]  Pathway 1212.9 3.2 12.58 0.0575 0.02 90187 | 298 15.57 300 | 29936 022 55.50 45.10 0.35 0.64
9.0187 20 2 149 211 172 26 580 1212.9 0.058 9.0187 995.70
Designed: Project:
Residential Avg. Daily Flow, g (L/p/day) = 280 Commercial Peak Factor = 1.5  (when area >20%) Peak Population Flow, (L/sec) = P*g*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. I6171 Hazeldean Road
or Lfgross hafsec = 0.324 Residential Peaking Factor, M = 1+ (14/{4+P~0.5)) * 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 Lfgross hafday = 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 Lfgross hafsec = 0.40509 Residential Correction Factor, K = 0.80 Sewer Capacity, Qcap (L/sec) = 1/N SR A, 2-bed Apt. Unit 21
Light Industrial Flow (L/gross ha/day) = 55,000 Manning M = 0.013 (Manning's Equation) 3-bed Apt. Unit 31 File Reference: Page No:
or Lfgross ha/sec = 0.637 Peak extraneous flow, | (L/s/ha) = 0.33  (Total I/1) 4-bed Apt. Unit 3.8 258780 Sanitary - Sewer Design 1 0f 1
Sheet, Apr 2021 FINAL xsx




EXP Services Inc.

Functional Site Servicing and Stormwater Monagement Report
6171 Hazeldean Rood

00258780-A0

2021-04-29

Appendix E — Stormwater Servicing Tables

Table E1 - 2-Year Storm Sewer Calculation Sheet
Table E2 — 2-Year Storm Sewer Calculation Sheet — Includes Flow Controls
Figure E3 — Average Runoff Coefficients (Based on Architectural Site Plan)

Figure E4 — Average Runoff Coefficients (Based on Minimium Setbacks)
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TABLEE1

STORM SEWER CALCULATION SHEET

Return Period Storm = 2-year
Default Inlet Times 10 [frontyard frow)
Default Inlet Times 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. | Runoff Indiv. Accum. Indiv. Return Q Slope | Length
v D Catch-ment No: Type Area (ha Tc (mins) |1 h Type Pipe, Tt
/s /s m rea (hal] \ ea (ha) | coefr, ¢ | 2.78%a%R | 2.78%asg | T¢ mins) [HImm/HL o | Period | (w/s) %) | (m | G '“I'
Act | Nom (Lfsec) | ¢ Va {min} O/ Qeap | Quen/Qear | Va/vif
Street 2 213 12 02 Frontyard/ROW | 0.3146 | 0315 0.64 0.560 0.560 1000 | 76.61 430 2-year | 430 | 3664 | 375 | PVC | 2.10 | 78457 | 23667 | 230 | 145 | 050 | 0.18 0.17 0.63
212 211 50508 Backyard D.1730 | D488 0.70 0.337 D.B96 1500 | 61.77 20.8 2-year | ood
=03 Frontyard/ROW | 0.6580 | 1.147 0.54 11473 2.069 1080 | 7351 B6.2 2year | 1521 | 4479 ] 450 | PVC | 060 |&1457 | 21807 | 139 | 132 103 | 0.70 .71 D.55
211 210 1147 2060 1183 [ 7011 2-year | 1450 | 4479 | 450 | PVC | 056 | 10389 | 21440 | 137 | 115 | 0.45 | 068 0.73 D.B4
210 209 SO5A, Backyard D.OS00 | 1237 0.59 D173 2242 1500 | 61.77 10.7 2.year | 1385
=04 Frontyard/ROW | 02865 | 1.523 0.69 0.550 2.791 1208 | 69.64 38.3 2-year | 1944 | 5330 | 525 | CONC | 060 | 67448 | 34683 | 154 | 1.09 103 | 0.56 0.67 D.71
Samantha Casttop] | 225 09 =06 Backyard 02626 | 0263 0.59 0463 0463 1500 | 61.47 78.6 2year | 2B6 | 2515 ] 250 | PVC | 140 | 37903| 7141 | 143 | 1.01 062 | 040 0.55 0.71
Street 2 209 208 521 Frontyard/ROW | 0.1681 | 1.0974 0.59 D.322 3577 13.11 66.61 215 2-year | 2363 | 6100 | 600 | CONC | 060 41072 49704 | 168 | 119 | 058 | 048 0.70 D.71
Street 5 227 208 513 Park D.7264 | D.726 0.30 0.606 D.606 1500 | 61.77 374 2.year | 374
=07 Backyard D.1684 | D515 0.70 0.367 D.o72 1500 | 61.77 2.6 2-year | 60.1
=] Frontyard/ROW | 0.1882 | 1.103 0.74 0.387 1.360 1369 | 6504 5.2 2-year | 064 | 3664 | 375 | PVC | 065 | 63614 13289 | 128 | 118 | 050 | 067 0.64 D.52
Street 2 206 07 =16 Backyard 0707 | 0171 0.70 0332 0.332 1500 | 61.47 20.5 Z-year | 205
=30 FrontyardROW | 0.3641 | 2.612 0.69 0.698 COB7 1369 | 6504 45 4 2-year | 3661 | 6850 | 675 | CONC | 0.30 |118.011] 476882 | 129 | 126 156 | 0.81 0.96 D.56
207 206 517 Backyard D.1725 | 3.784 0.70 0.336 5.303 1500 | 61.77 20.7 2-year | 389.3
522 Frontyard/ROW | 0.3161 | 4.100 0.70 0.615 5.018 1525 | 61.18 376 2-year | 4233 | 7620 | 750 | CONC | 0.30 | 11413] 636.13 | 1.38 | 127 | 045 | 067 0.52 D.52
206 205 4100 5.018 1540 | 60.84 2-year | 4209 | 7620 | 750 | CONC | D.30 | 68.676] 636.13 | 1.38 | 1.27 | 050 | D66 0.52 D.52
715 05 =19 Backyard 0.1750 | 0.179 0.70 0.348 0.348 1500 | 61.47 21.5 2-year | 215
503 Backyard D.0915 | 0271 0.70 D.179 D.527 1500 | 61.77 11.0 2-year | 326
520 Backyard D.0B12 | D.352 0.70 D.158 D.6B5 1500 | 61.77 5.8 2-year | 42.3
523 Frontyard/ROW | 02215 | 0.574 0.71 D.438 1.123 1000 | 76.81 33.6 2-year | B63 | 3664 | 375 | PVC | 065 | 89.768 | 133.00 | 1.28 | 1.18 127 | 065 0.50 D.52
205 204 S16 Backyard D.2641 | 4.938 0.70 D.514 B.555 1500 | 61.77 3.7 2-year | 5284 | B39.0 | 825 | CONC | 030 | 53429 82230 | 147 | 135 | 066 | D564 0.76 D.52
531 Frontyard/ROW | 04484 | 5.387 0.70 0.573 5.428 16.30 | 58.86 514 2-year | 554.9
204 203 5387 5.428 16.30 | 58.86 2-year | 5549 | B39.0 | 825 | CONC | 0.30 | 27303 82230 | 147 | 124 | 037 | 067 0.86 D.B4
Street 1 221 220 2094 | 300 | PVC | 1.00 | 11186 96.15 | 1.37
220 218 527 Frontyard/ROW | 0.1183 | 0.118 0.73 D.240 D.240 1000 | 76.81 18.4 2-year | 184 | 2094 ] 300 | PVC | 1.00 | 37404 9615 | 137 | 052 | 068 | 0.19 0.21 D.E7
Street 2 219 218 528 Frontyard/ROW | 0.1164 | 0.116 0.73 0.236 D.236
=01 Siteplan 1 D.5077 | D.624 0.50 D.847 1.083 1000 | 76.81 65.0 2-year | 832 | 2094 ] 300 | PVC | 2.00 | 37456 13598 | 193 | 176 | 035 | D61 0.63 D.51
218 217 525 Frontyard/ROW | 0.0985 | 0.841 0.73 0.200 1.523 1068 | 74.29 14.9 2-year | 113.2 | 3664 | 375 | PVC | 2.00 | 46.305] 233.11 | 225 | 159 | 045 | 049 D45 D.71
Street 5 217 216 Frontyard/ROW D.B41 1.523 1147 | 72.60 2-year | 1106 | 3664 | 375 | PVC | 2.00 ] 18655 233.11 | 225 | 159 | 020 | 047 D45 D.71
228 216 524 Frontyard/ROW | 0.1800 | 0.180 0.73 0.365 D.365 1000 | 76.81 28.1 2-year | 281 | 2515] 250 | PVC | 065 | 64732 4869 | 098 | D69 156 | 0.58 0.58 D.71
Street 2 216 226 525 Frontyard/ROW | 0.1173 | 1.138 0.70 0.229 2.118 1136 | 71.04 16.5 2-year | 1524 | 4479 ] 450 | PVC | 1.66 | 69410 362.82 | 2.31 163 | 071 | D42 D.42 D.71
226 203 511 Backyard D.1843 | 1.323 0.70 D.358 2477 1500 | 61.77 22.2 2-year | 153.0
510 Backyard D.0955 | 1419 0.70 0.186 2.663 1500 | 61.77 11.5 2-year | 1645

TABLE E1




STORM SEWER CALCULATION SHEET

Return Period Storm = 2-year
Default Inlet Time= 10 [frontyard frow)
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. | Runoff Indiv. Accum. Indiv. Return Q Slope | Length
U, D, Catch-ment No: Type Al ha Te [mins) |1 h Type Ceap Pipe, Tt
/s /s m rea (hal] \ ea (ha) | coefr, ¢ | 2.78%a%R | 2.78%asg | T¢ mins) [HImm/HL o | Period | (w/s) ) | (m) Pe,
Act | Nom (Lsec) | yy va | (min) | osag, | 0/ | vasve
512 Backyard 0.0880 1.507 0.70 0.171 2834 15.00 61.77 10.6 2-year 175.0
514 Siteplan 2 1.3741 2.881 0.55 2101 4835 15.00 61.77 129.8 2-year 3048
526 Frontyard/BOW | 0.3672 3248 0.70 0.715 o649 11.56 71.29 509 2-year 4027 610.0 600 CONC 0.60 608346 | 497.04 1.68 1.65 0.62 0.81 0.80 0.98
203 POND B.635 15.077 16.67 o8.09 2-year 875.8 914.0 00 CONC 0.35 2077 § 1116.00) 1.68 1.65 0.21 0.78 0.99 0.98
POND Control-MH 515 SWM 0.3509 9.026 0.22 0.233 15.316 16.88 o7 66 13.8 2-year 883.2 | 1068.0]Q 1050 | CONC 0.50 1232 § 202045) 223 1.58 0.13 0.44 0.55 0.71
Control-MH | MHST73511 9.026 15.316 17.01 o7 40 2-year 879.1 1068.04 1050 | COMC 0.50 945 202045) 223 1.58 0.10 0.44 0.55 0.71
TOTALS = 9.026 0.64 15.316 999.3
|DesiEned: Project:
Definitions: Ottawa Rainfall Intensity Values from Sewer Design Guidelines, SDG002
L. Fitzpatrick, P.Eng. 6171 Hazeldean Road
0 = 2.78*AIR, where a b L
0 = Peak Flow in Litres per second (L/s) 2-year 732.951 6.199 0.810 |Checked: ILﬂcatinn:
A =Watershed Area (hectares) S-year 998,071 6.053 0814
B. Thomas, P.Eng. 6171 Hazeldean Road
| = Rainfall Intensity (mm,/h} 100-year 1735688  6.014 0.820
R = Runoff Coefficients {dimensionless) |Dwe Reference: IFile Ref: Sheet No:
] 258780 Storm - Sewer Design Sheets, Apr 27,
= cDg9 1of 1
| S 2021 Pond_113.7m_ILF_IH Review.xlsx

TABLE E1




{Frantyardrow]
{rearyard]

STORM SEWER CALCULATION SHEET - INCLUDES FLOW CONTROLS

TABLE E2

2-year

Return Pericd Storm

Default Inket Time

Default Inket Time

0,013

Manning Coeffident
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TABLE E8
RATING CURVES FOR MODELLING OF CATCHBASINS

torage Node Information

Ponding Area (frap low) Mo SP-01
Structure [/ Inlet MNo: CB03 / CBO4

Structrue ! Inlet Type gichasin

Structure Width (mim 500
Murnber of Structure in Ponding Area: |2
Max. Ponding Area (m2) = 0.0
Max. Ponding Elev at Spill {m 12017
Min. Ponding Elev (Lid Elev) (m): 119.98
Max. Prism Volume (m3) 144 07
Depth to Inv below ground (m) 1.400
& lipwance for Owerland Flow (m

Ponding Rim Elevation {m} 120.47
Inw Elev of Storage Mode (m) 118.58
Mz Ponding Depth (m) = 150

torage Node Information

Ponding Area (trap low) No: SP02
Structure [/ Inlet MNo: CB28 /| CB29
Structrue [ Inlet Type atchasin
AGE ea
Rect
i
Structure Width (mim 500
Murnber of Structure in Ponding Area: |2
Max. Ponding Area (m2) = 1304.0
Max. Ponding Elev at Spill {m 119.39
Min. Ponding Elev (Lid Elev) (m): 119.26
Max. Prism Volume (m3) 12.17
Depth to Inv below ground (m) 1.400
Alipwance for Overland Flow (m)
Ponding Rim Elevation {m} 118,68
Inw Elev of Storage Mode (m) 117 .86
Mz Ponding Depth (m) = | TRE
torage Node Information _
Ponding Area (irap low) Mo: SP03
Structure [/ Inlet MNo: 3127 CB13

Strut:hue.flrietT gaichasin

Structure Width (mim 500
MNurnber of Structure in Ponding Area:

Max. Ponding Area (m2) = 446.0
Max. Ponding Elev at Spill {m 118.77
Min. Ponding Elev (Lid Elev) (m): 118.62
Max. Prism Volume (m3) 22,30
Depth to Inv below ground (m) 1.400
& lipwance for Owerland Flow (m

Ponding Rim Elevation {m} 118.07
Inw Elev of Storage Mode (m) 11722
Max Ponding Depth {(m) = m
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Fonding Area (Trap low) Mo SP04
Structure [ Inlet MNo: CH15/ CB16
Structrue [ Inlet Type atchasin

Structure u or DIA (mnn} 50

Structure Width {mim 5
Murnber of Structure in Ponding Area: |2

Max. Ponding Area (m2) = 66 I'.I_
Max. Ponding Elev at Spill (m): 118.62
Min. Ponding Elev (Lid Elev) (m): 118.32
Mac. Prism Volume (m3) 6. 60
Degpth to Inv below ground (m) 1.400
Allowance for Overland Flow (m} Eﬂ
Ponding Rim Elevation {m) 118.62
Inw Elev of Storage Node (m) 116.02
Max Ponding Depth (m) = §0.300
orage Node Information —
Ponding Area (frap low) Mo SPD5
Structure / Inlet Mo: CB17/ CB18
Structrue [ Inlet Type atchasin

Structure u or DIA (mnn} 50

Structure Width (mm Copy to PCSWMM (depth | area)

Murnber of Structure in Ponding Area: |2

Max. Ponding Area (m2) = T'I Structure locaiton  JRoad
Max. Ponding Elev at Spill (m): 118.52 Flow Condticn Pond
Min. Ponding Elev (Lid Elev) (m): 118.22

Max. Prizm Volume (m3) 6.00

Degpth to Inv below ground (m) 1.400

Alipwance for Cverland Flow (m)

Ponding Rim Elevation {m) 118.82

Inw Elev of Storage Node (m) 11682

Max Ponding Depth (m) = §0.300

Fonding Area (Trap low) Mo SP0G
Structure [ Inlet MNo: CHZ3 | CB24 | CH25
Structrue [ Inlet Type atchasin

Structure u or DIA (mnn} 50
Structure Width {mim 5
MNurnber of Structure in Ponding Area: 13

Copy to PCSWMM (depth / area)

Max. Ponding Area (m2) = 12?2._!] Structure locaiton  JRoad
Max. Ponding Elev at Spill (m): 118.42 Flow Condticn Pond
Min. Ponding Elev (Lid Elev) (m): 1&13

Max. Prizm Volume (m3) 122 D6

Degpth to Inv below ground (m) 1.400

Alipwance for Cverland Flow (m)

Ponding Rim Elevation (m 118.72

Inw Elev of Storage Node (m) 116.73

Max Ponding Depth (m) = §0.290
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prage Node Information —
Ponding Area (frap low) Mo SPOT
Structure / Inlet Mo: CB30/ CB31
Structrue / Inlet Type atchasin
Structure u or DILA (mim) GO0
Structure Width {mim 500
Murnber of Structure in Ponding Area: |2
Max. Ponding Area (m2) = IE.E
Max. Ponding Elev at Spill (m): 118.25
Min. Ponding Elev (Lid Elev) (m): 118.07
Max. Prizm Volume (m3) 24 36
Degpth to Inv below ground (m) 1.400
Alipwance for Cverland Flow (m)
Ponding Rim Elevation (m 118.55
Inw Elev of Storage Node (m) 116.67
Max Ponding Depth (m) = J0.180
prage Node Information —
Ponding Area (frap ko Mo CBO of Vol (m3)
Structure / Inlet MNo: CBM, CBO2 00
Structrue / Inlet Type atchasin 34
=3 3
Rect EE
Structure u or DILA (mim} 60 E"]
Structure Width {rmim| Cop tuPCSWHH{depﬂl!amﬂ}
Mumber of Structures. in Flow-By: E
Max. Ponding Area (m2) = Structure locaiton  JRoad
Max. Ponding Elev at Spill (m): 121.22 Flow Condticn Flo
Min. Ponding Elev (Lid Elev) (m): 121.22
Max. Prizm Volume (m3) 1
Degpth to Inv below ground (m) 1.400
Alipwance for Cverland Flow (m) Eﬂ
Ponding Rim Elevation {m) 121.52
Inw Elev of Storage Node (m) 11082
Max Ponding Depth (m) = | 1]
prage Node Information —
Ponding Area (trap low) Mo CBOE ot Vol (m3)
Structure / Inlet MNo: CBOE 00
Structrue / Inlet Type atchasin 34
=3 3
Rect EE
Structure u or DILA (mim} 60 34
Structure Width {rmim| Cop tuPCSWHH{depﬂl!amﬂ}
Mumber of Structures. in Flow-By: E
Max. Ponding Area (m2) = 0 Structure locaiton  JRoad
Max. Ponding Elev at Spill (m): 119.23 Flow Condticn Flo
Min. Ponding Elev (Lid Elev) (m): 119.23
Max. Prizm Volume (m3) 1
Degpth to Inv below ground (m) 1.400
Alipwance for Cverland Flow (m)
Ponding Rim Elevation (m 118.53
Inw Elev of Storage Node (m) 11783
Max Ponding Depth (m) = | 1]
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Fonding Area (irap low) No. CB1
Structure / Inlet Mo: CB1
Structrue / Inlet Type atchasin

Structure u or DIA (mnn} GO

Structure Width {mim

Copy to PCSWNM {deplh.f area)

J600
Number of Structures in Flow-By: E.n

Max. Ponding Area (mi2) =

Max. Ponding Elev at Spill (m): 119.00
Min. Ponding Elev (Lid Elev) (m): 119.00

Max. Prizm Volume (m3) 1

Depth to Inv below ground (m) 1.400

Alipwance for Cverland Flow (m)

Structure locaiton  JREAR YARD

Flow Condtion Flo

Ponding Rim Elevation (m 11830
Inw Elev of Storage Node (m) 117.60
Max Ponding Depth (m) = | 1]
prage Node Information —
Ponding Area (trap low) Mo CH2 ot Vol (m3)
Structure / Inlet MNo: 00
Structrue [ Inlet Type atchasin EL
age (yes 34
EE
Structure u or DILA (mim} 60 E"]
Structure Width {rmim| Cop tuPCSWHH{depﬂl!m}
Mumber of Structures. in Flow-By: E
Max. Ponding Area (m2) = Structure locaiton  JRoad
Max. Ponding Elev at Spill (m): 118.40 Flow Condticn Flo
Min. Ponding Elev (Lid Elev) (m): 118.40
Max. Prizm Volume (m3) 1
Degpth to Inv below ground (m) 1.400
Alipwance for Cverland Flow (m)
Ponding Rim Elevation (m 118.70
Inw Elev of Storage Node (m) 117.00
Max Ponding Depth (m) = | 1]
prage Node Information —
Ponding Area (trap low) Mo CH33 ot Vol (m3)
Structure / Inlet Mo: CB33, CB34 .00
Structrue / Inlet Type atchasin 34
age (yes 34
EE
Structure u or DIA (mnn} GO KT}

Copy to PCSWNM {deplh.f area)

Structure Width (mm 50
Murnber of Structures in Flow-By:

Max. Ponding Area (mi2) =

Max. Ponding Elev at Spill (m): 121.00
Min. Ponding Elev (Lid Elev) (m): 121.00
Max. Prizm Volume (m3) 1

Degpth to Inv below ground (m) 1.400

Alipwance for Cverland Flow (m)

Ponding Rim Elevation {m) 121.30

Inv Elev of Storage Mode (m) 110,60

Max Ponding Depth (m) = | 1]

Structure locaiton  JRoad

Flow Condtion Flo
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Ponding Area (frap low) Mo
Structure / Inlet Mo:

Structrue [ Inlet Type

Structure Len th or DILA, {minn)

Structure Width {mim

Copy to PCSWNM {deplh.f area)

Murnber of Structures in Flow-By:

Max. Ponding Area (mi2) =

Structure locaiton  JRoad

Max. Ponding Elev at Spill (m): 1 Flow Condticn Flo

Min. Ponding Elev (Lid Elev) (m): 120.63

Max. Prizm Volume (m3) 1

Degpth to Inv below ground (m) 1.400

Alipwance for Cverland Flow (m) Eﬂ

Ponding Rim Elevation (m 120.83

Inw Elev of Storage Node (m) 110,23

Max Ponding Depth (m) = | 1]

prage Node Information —

Ponding Area (trap low) Mo CH3 ot Vol (m3)

Structure / Inlet MNo: 00

Structrue / Inlet Type atch 34

EE
EE

Structure u or DILA (mim} 60 E"]

Structure Width {rmim| Cop tuPCSWHH{depﬂ'l!m}

Mumber of Structures. in Flow-By: E

Max. Ponding Area (m2) = Structure locaiton  JRoad

Max. Ponding Elev at Spill (m): 1.20.01 Flow Condticn Flo

Min. Ponding Elev (Lid Elev) (m): 120.01

Max. Prizm Volume (m3) 1

Degpth to Inv below ground (m) 1.400

Alipwance for Cverland Flow (m) Eﬂ

Ponding Rim Elevation {m) 120.31

Inw Elev of Storage Node (m) 11861

Max Ponding Depth (m) = | 1]

prage Node Information —

Ponding Area (trap low) Mo CB42 ot Vol (m3)

Structure / Inlet Mo: .00

Structrue / Inlet Type atchas 34
=3 3
Rect EE

Structure u or DILA (mim} 500 34

Structure Width {mim

Copy to PCSWNM {deplh.f area)

Murnber of Structures in Flow-By:

Max. Ponding Area (mi2) =

e Ponding Elev at Spill (m):

Min. Ponding Elev (Lid Elev) (m):

Max. Prizm Volume (m3)

Degth to Inv below ground {m)

Alipwance for Cverland Flow (m)

Ponding Rim Elevation (m
Inw Elev of Storage Node (m)

Mz Ponding Depth (m) =

Structure locaiton  JRoad

Flow Condtion Flo
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orage Node Information
Ponding Area (frap low) Mo CH45
struch et Mo: [WaF L
Stmm}ﬂf |I"Et Jl Catch Bsin

oy 1o PCSVINN (depih T arca)]

Structure locaiton
IFE Conaion |Ei%

(] 118.73
Min. Ponding Elev (Lid Elev) (m): 118.73
Wac. Frism Volume {m FI
Depth to Inv below ground (m) 1.400
[Albowance for Cverland Flow (m 0L 30
Ponding Rim Elevation {m 11003
Inw Elev of Storage Node (m) 117.33
Max Ponding Depth (m) = | 1
Storage Node Infonmation —
Ponding Area (frap low) Mo CHA(
Structure J Inlet Mo: CB51, C CH53
Structrue [ Inlet Type atchasin
age (yes es
Rect
Structure u or DILA (mim) GO0
Structure Width {mim 600 Cop tuFCSWHH{dEpﬂ'I!m}
Murnber of Structures in Flow-By: E_n
Max. Ponding Area (m2) = 0 Structure locaiton  JRoad
Max. Ponding Elev at Spill {m): 119.70 Flow Condtion Flo
Min. Ponding Elev (Lid Elev) (m): 119.

Max. Prizm Volume (m3) 1

Depth to Inv below ground () 1.400
Allowance for Overland Flow (m)

Ponding Rim Elevation {m) 120.00

Inw Elev of Storage Node (m) 118,30

Max Ponding Depth (m) = | 1]

Storage Node I l.m.-n.tl

Ponding Area (trap low) Mo CB55 MO PONDING

Structure / Inlet MNo: CB55 MO PONDING

Structrue [ Inlet Type atchasin

Structure u or DILA (mim} 500 0

Structure Width {rmim| Copy to PCSWMM (depth / area)

Mumber of Structures. in Flow-By:

Max. Ponding Area (m2) = Structure locaiton  |Road
Max. Ponding Elev at Spill (m): 118.50 Flow Condticn Flo
Min. Ponding Elev (Lid Elev) (m): 118.80

Max. Prizm Volume (m3)

Degpth to Inv below ground (m) 1.400

Alipwance for Cverland Flow (m) 150

Ponding Rim Elevation {m) 118.85

Inv Elev of Storage Mode (m) 117 .40

Mazx Ponding Depth (m) = | 1]
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orage Node Information
Ponding Area (frap low) Mo
Structure [/ Inlet Mao:

Structrue [ Inlet Type

Structure Len th or DILA, {minn)

Structure Width {mim

Murnber of Structures in Flow-By:

Max. Ponding Area (mi2) =

Max. Ponding Elev at Spill (m): 118.00

Min. Ponding Elev (Lid Elev) (m): 118.00

Max. Prizm Volume (m3) 1

Degpth to Inv below ground (m) 1.400

Alipwance for Cverland Flow (m)

Ponding Rim Elevation {m) 118.30

Inv Elev of Storage Mode (m) 116.60

Mazx Ponding Depth (m) = | 1]
prage Node Information

Ponding Area (irap low) No:

Structure / Inlet Mo:

Structrue [ Inlet Type atchasin

Structure Len th or DILA, {minn)

Structure Width {mim

IDuwtuPCSWHH{depﬂHm}

Murnber of Structures in Flow-By:

Max. Ponding Area (mi2) =

Structure locaiton  JREAR YARD

Max. Ponding Elev at Spill (m): “I:.El] Flow Condticn Flo
Min. Ponding Elev (Lid Elev) (m): 117.60
Max. Prizm Volume (m3) 1
Degpth to Inv below ground (m) 1.000
Alipwance for Cverland Flow (m) Eﬂ
Ponding Rim Elevation {m) 117.80
Inv Elev of Storage Mode (m) 116.60
Max Ponding Depth (m) = | 1]

prage Node Information
Ponding Area (irap low) No:
Structure / Inlet Mo: CHI0
Structrue / Inlet Type atchasin

Structure Len th or DILA, {minn)

Structure Width {mim

Copy to PCSWNM {deplh.f area)

Murnber of Structures in Flow-By:

Max. Ponding Area (mi2) =

e Ponding Elev at Spill (m):

Min. Ponding Elev
Max. Prizm Volume (m3)

Degth to Inv below ground {m)

Ponding Rim Elevation (m
Inv Elev of Storag

118.40
id Elev) (m): 118.40
|
1.400
Alipwance for Cverland Flow (m) 150
118.55
e Mode {m} 117.00
o

Mz Ponding Depth (m) =

Structure locaiton  JREAR YARD
Flow Condtion Flo
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Ponding Area (frap low) Mo CBT1_NO PONDING
Structure / Inlet Mo: CB71 NO PONDING
Structrue / Inlet Type atchasin
e85
Rect
Structure u or DILA (mim} 60 I
Structure Width (mm J500 Copy to PCSWMM {depth / area)
Murnber of Structures in Flow-By: E.D
Max. Ponding Area (m2) = Structure locaiton  JREAR YARD
Max. Ponding Elev at Spill {m): 118.40 Flow Condtion Flo
Min. Ponding Elev (Lid Elev) (m): 118.40
Max. Prizm Volume (m3) 1
Degpth to Inv below ground (m) 1.400
Alipwance for Cverland Flow (m) 150
Ponding Rim Elevation (m 118.55
Inw Elev of Storage Node (m) 117.00
Max Ponding Depth (m) = | 1]
prage Node Information
Ponding Area (irap low) No:
Structure / Inlet Mo: CBS
Structrue [ Inlet Type atchasin

Structure u or DIA (mnn} GO

Structure Width {mim

Copy to PCSWNM {deplh.f area)

J600
Number of Structures in Flow-By: E.n

Max. Ponding Area (mi2) =

Mar_Ponding Elev at Spill (m) 117.30

Min. Ponding Elev (Lid Elev) (m): 117.30

Max. Prizm Volume (m3) 1

Degpth to Inv below ground (m) 1.400

Alipwance for Cverland Flow (m)

Ponding Rim Elevation {m) 11760

Inw Elev of Storage Node (m) 115.00

Max Ponding Depth (m) = | 1]
prage Node Information

Ponding Area (frap low) Mo

Structure / Inlet Mo:

Structure locaiton  JREAR YARD
Flow Condtion Flo

Structrue [ Inlet Type

Structure Len th or DILA, {minn)

Structure Width {mim

Copy to PCSWNM {deplh.f area)

J600
Number of Structures in Flow-By: E.n

Max. Ponding Area (mi2) =

Mzx_Ponding Elev at Spill (m]: 119.00
Min. Ponding Elev (Lid Elev) (m): 119.00
Max. Prizm Volume (m3) 1

Degpth to Inv below ground (m) 1.400
Alipwance for Cverland Flow (m) 150
Ponding Rim Elevation (m 118.15
Inv Elev of Storage Mode (m) 117.60
Max Ponding Depth (m) = | 1]

Structure locaiton  JRoad
Flow Condtion Flo
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-
Storage Node Information

Ponding Area (irap low) No SIEPLAN 1
Structure fnletMo:___________|SITEPLAN 1
Structrue / |I"EtT gichasin
)
Rect
Structure u or DILA (mim) GO0
Structure Width {rmim| 600 Cop tuPCSWHH{depﬂl!ama}
Mumber of Structures. in Flow-By: Em —
Max. Ponding Area (m2) = Structure locaiton  JSITE
Max. Ponding Elev at Spill (m): 121.80 Flow Condticn Flow-By
Min. Ponding Elev (Lid Elev) (m): 121.80
Max. Prizm Volume (m3)
Degpth to Inv below ground (m) %
Alipwance for Cverland Flow (m) 150
Ponding Rim Elevation {m) 121.85
Inv Elev of Storage Mode (m) 110,60
Mazx Ponding Depth (m) = | 1]
Storage Node I l.m.-n.tl
Ponding Area (trap low) Mo SITEPLAN 2
Structure / Inlet MNo: SITEPLAN 2
Structrue / Inlet Type gin

Structure Len th or DILA, {minn)

Structure Width {mim

Copy to PCSWNM {deplh.f area)

600
Mumber of Structures in Flow-By: Em —
Max. Ponding Area (m2) = _ Structure locaiton  JSITE
Max. Ponding Elev at Spill (m): 118.53 Flow Condticn Flo
Min. Ponding Elev (Lid Elev) (m): 11
Max. Prizm Volume (m3) 1

Degpth to Inv below ground (m) 2. 200

Alipwance for Cverland Flow (m) 0. 150

Ponding Rim Elevation {m) 118.68 -2.2
Inv Elev of Storage Mode (m) 116.33

Mazx Ponding Depth (m) = | 1]
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Figure E2 - Average Runaoff Coefficients (Based on Minimum Sethacks)
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Appendix F — PCSWMM Information

Appendix F
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Figure 1: Node 227 to Node STM106286



1202 ‘6% 1Hdy

12 Jo 5 abed
gray—doid-08.857

“aul sedadas dxe

STO'T'S WWMS
S60£°€'L WIWMSId

HEL Time: 1 R0 1241100 A
Links: ooe o i o e [n o o L B CE
0L m _:Hn_..w De0L0E Lz eI s 0=iLfs e 005 Lis Lell Lis =0 L L= Lz il Lis =0
LA m L4072 m L1 m L=11413m L6576 m L5220 L2 a0 m L=20.77 m L11km = L5LEEm
w..ﬂ.u; Le0Em [=0.675m D=075m =075 m =i 825 m =825 m O=0.am L=1.05m C=005m L=
0004 e 5100588 mem S0 03 mam B 0258 mim 50,008 5=0.00301 mam S0 003 mam Sl mim S0 01 168 ma . G0 0MEE maT
.: e 1m n=11%22m n=114.298m 1=114.485m N=114231Tm Nn=114.11m N=113519m = =112, ._.w_.s n= ._._w,.._._.__n ._“_u.__m..ﬂ_._.n
12=115. sFm 12=1714.9794m E=114.945 m nu*.._a.}«._._._._ 1Z=114128m E=z24Em 2=113 .wﬂ_..n._ Z=112.Tm 2= “_“_w.u._._.n 1Z=TLEEm
T s |r||rJ|rIrrIJ.|.|[ f|[fJIIJ|u||rf|I[”[r[JI|[fJI.I|[IHI|Ir|fJ|f“I|Ifr[HHJ|Ir[JfIFI j
e
18
il
E
1k
1i5
114
13
iz
i

f

Hodes =5 £ s PR 1 ) B FrIHD am MHETIAR STh U IFORR
b g 004 m _._.:mmm%y 148 m _....H.xﬁwz 11421 m STERNIEL Y b2 m Aol e ETm e itam HeH2 0 m o128 m
R=176 | 115,226 m W14 m F=1 144858 m T 34 [YETFRTIFES PRLRES Ml WM =TI M=112.00m M=11185m
Fe 11255 m Fel1E11m Fel12Fm F=11221m _u_.u._._m Ferl22m Frlgmm A=118 26 m Frliim F=lim Fe G181 m n-_.__w_._.p
FHEIm _|_._m.m_u_._._ REE-HT T_._&...ﬂm_._.__ I= ._._.w.ﬂq_._.._ T_._.k._.__._._ Tm._u.m._m._._._ =113 u.._mm.._._.._ T_._n_,ﬂ_._._ I=112m FU2Em T_._,._..ﬂ_._._

Figure 2: Node 225 to Node STM106286
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Figure 4: Node 221 to Node STM106286
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Figure 7: Node 213 to Node STM106286
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EXP Services Inc.
Functional Site Servicing and Stormwater Monagement Report

6171 Hazeldean Road
00258780-A0
2021-04-29

Appendix G — Consultation / Correspondence
Email on Water System Boundary Conditions

Email Received from MCVA on Stormwater Management Requirements

Appendix G



Provided Information

Boundary Conditions
6171 Hazeldean Road

. Demand
s Limin Lis
Average Daily Demand 300 .00
Maximum Daily Demand 738 1230
Fire Flow Demand #1 15,000 250.00

Location

Results

Connection 1 — Hazeldean Rd.

Demand Scenario Head (m) | Pressure' (psi)
Maximum HGL 160.7 572
Peak Hour 156.8 Y
Max Day plus Fire 1 156.3 510

Ground Elevation = 1204 m




Connection 2 — Samantha Eastop Ave.

Demand Scenario Head (m) | Pressure' (psi)
Maximum HGL 160.7 596
Peak Hour 156.7 539
Max Day plus Fire 1 150.9 457

Ground Elevation = 118.8 m

Disclaimer

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

account.




Moe Ghadban

From: Matt Craig <mcraig@mvc.on.ca>

Sent: Thursday, April 30, 2020 11:08 AM

To: Moe Ghadban

Ce: Bruce Thomas; Jason Fitzpatrick

Subject: RE: Request for SWM Criteria for 6171 Hazeldean Road
Attachments: jacksontrails-stormwaterdesign.pdf

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

Hi Moe attached is the report — an invoice of $50.00 will follow, along with my previous comments please consider:

Development should follow the SWM criteria set out in the Feedmill Creek SWM Criteria Study. There are runoff
volume capture requirements for retention control (LIDs) based on 5 or 10mm rainfall depend on the drainage
area specified in the report.

e Please check the Carp subwatershed study for other requirements,

» Feedmill Creek has some level of temperature mitigation requirement as the creek has tolerant Coldwater
fisheries.

e MVCA completes a stream watch survey of Feedmill in 2015. The report is here: http://mvc.on.ca/wp-
content/uploads/2015/02/C5W2015 Feedmill-Creek-Final-Report.pdf

Regards

Matt Craig | Manager of Planning and Regulations | Mississippi Valley Conservation Authority

www.mvc.on.ca |t. 613 253 0006 ext. 226| f. 613 253 0122 | mcraig@mvc.on.ca

This e-mail originates from the Mississippi Valley Conservation e-mail system. Any distribution, use or copying of this e-mail or the information it
contains by other than the intended recipient|s) is unauthorized, If you are not the intended recipient, please notify me at the telephone number
shown above or by return e-mail and delete this communication and any copy immediately. Thank you.

From: Moe Ghadban <Moe.Ghadban@exp.com=>

Sent: April 24, 2020 4:05 PM

To: Matt Craig <mcraig@mvc.on.ca>

Cc: Bruce Thomas <bruce.thomas@exp.com>; lason Fitzpatrick <jason.fitzpatrick@exp.com=
Subject: Request for SWM Criteria for 6171 Hazeldean Road

Hi Matt,
We are preparing a site servicing and stormwater repaort for site plan application for a proposed subdivision at 6171

Hazeldean Road. The proposed subdivision consists of twenty (20) single homes, one-hundred and fifty-four (154)
1



townhomes, five (5) 3-storey condominium buildings (36 units each), and a 9-storey mixed use rental building (160
units). Please see the attached site plan. As the site is within the MVCA's jurisdiction we are requesting CA's clarification
on the stormwater management requirements.

In the City of Ottawa’s pre-consultation notes, they mentioned that guality control will be provided in the Jackson Trails
SWM Pond. The “Jackson Trails Stormwater Management Design Brief” dated June 2006, an Enhanced Level of
Protection (80 % removal of Total Suspended Salids).

As required by the City, as noted in the pre-consultation meeting, we are emailing the Conservation Authority to provide
any additional water guality requirements for the proposed development.

Also, the City of Ottawa was not able to locate the following reports:
- Feedmill Creek Stormwater Management Criteria Study Draft Final Report (July 2016, JFSA and Coldwater
Consulting Ltd.)
- Jackson Trails Stormwater Management Design Brief” dated June 2006

If you have either of those reports on file, could you please share them with us?

Thank you for your review and input.

Regards,

Fex P,

Moe Ghadban, P.Eng

EXP | Engineering Designer

t:+1.613.688.1899 | m : +1.613.808.4089 | e : moe.ghadban@exp.com
2650 Queensview Drive

Suite 100

Ottawa, ON K2B 8H6

CANADA

T iscli

keep it green, read from the screen



EXP Services Inc.

Functional Site Servicing and Stormwater Monagement Report
6171 Hazeldean Rood

00258780-A0

2021-04-29

Appendix H — Background Information

Excerpt pages from Potters Key Subnivium Drawings, Atrel Engineering. (10 pages)

Excerpt pages from ‘Stormwater Management, Watermain, Storm Sewer and Sanitary Sewer Design Brief, Potter’s
Key Subdivision, Atrel Eng. (Cover + 1 page)

Excerpt pages from “Feedmill Creek Stormwater Management Criteria Study”. (Cover + 1 page)

Excerpt pages from “Jackson Trails Stormwater Management Design Brief”. (Cover + 2 pages)

Appendix H
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SANITARY SEWER COMPUTATION FORM Table 20

PROJECT: POTTER'S KEY SUBDIVISION s 350 Vecap.day Single dwelling= 3.4 personfunit
DATE: February 2017 CLIENT: Minto Communifies Inc. I= 0.28 lhas Townhouze= 2.7 personfunit
DESIGHNED BY: WLL PROJECT # 131002 PYC/CONC M= 0.013
CHECKED BY: AGS BY: ATREL ENGINEERING LTD OTHER M= 0.024
| I
LOCATION RESIDEMTIAL COMMERCIAL | INSTITUTIOMAL PEAK PEAK SEWER DATA DpCiream DwnSiream
TG OUAL CUMULATIVE PEARING FLOW TG OUAL CUMULATIVE FPEARING FLOW |PEARING| rLow | EXTFLOW | DES. [TYFE] DIA SLOPE] LENGTH] GAP. |Remaning] WEL | Gov. Tw. 0. .
STREET MAMES FROR TO AREA | FOP. | AREA | POP. |[FACTOH Qip) [AREA | POP. | AREA | POP. |FACTOH Qip) |[FACTOR | Qi) afi) Qfd) | PIFE [TROMI[ (ACTY | (%) (M) (L=) | Capacity | (MS) | (M) (M) (M) (M)
Up) [Down} iha.) {ha.l ] LSy [ (ha) {ha.l ] L's) 5] s LS ILis) [} ] (MAT) (36)
aglehead Crescent MH 150 WH 151 058 | 410 0.58] 41 400| 068 018 052 |pvc | 200 | 2012 0.85 725 3071 o7% 0.07 508 11488 11444 [ 11424
aglehead Crescent AH 151 i 152 021 7.0 07748 00| O7% i) 000 [Pve | 200 | 2012 0.85 1.0 3071 | oo 087 441 11421 11437 | 114.12
aglehead Crescent MH 152 WH 154 0.80 330 167 @6 4.00 1.30 044 1E3 [FVC | 200 | 2012 0.85 1025 3071 | o4% 0.87 474 Mas [ 1233 11302
Fark 2 H 153 WH 154 037 a7 o] 00 [Pve | 200 | 201z 1.00 11.0] 3231 | 100% 105 | 114.13] 11208 | 11402 | 11382
aglehead Crescen MH 154 WH 155 0.16 70 e o] I EX1] 151 [uRs] Z00 [Pve | so0 | w01z 0.65 360] 3071 3% 0.7 327 11202 | 11201 271
aglehead Crescent AH il H 156 0.20 140 T40]_07 Z00 172 TE7 ZAT[PVC | 200 | 201z 0.50 305] 2355 | o0% 074 2E8] 11288 | 11268 | 11248
aglehead Crescent MH 156 MH 167 240] 107 4.00 172 0.E7 Z41 |PVC | 200 | 2012 0.50 11.0] 2365 oo% 074 265 11245 | 11250 112.30
aglehead Crescent H 167 MH 1685 038 70 I7E 1M EX) o] Zro [pve | Jo0 | soiz 124 TIE| 3700 oo 147 | 11258] 11236| 11165] 11145
Bandelier Way WH 160 MH 162 0.7 40 07| 14 400 023 0.05 0.27 |PVC | 200 | 2012 0.65 40.0| JBES | oD% 084 | 11478 1123588 11202 | 11372
sranium Walk H 161 WH 162 0.40 340 T30 = 0| 055 5kl 056 [Pve | 200 | 2012 0.65 B20| Jogs | oo 084 | 114.278] 11408 | 11287 | 113.67
sranium Walk H 162 WH 162 0.23 70 OB B5 EX1] 105 i) 126 [Pwe | 200 | 2012 0.50 55| JaEs | ohw 074 | 11233 1232 | 11200 11280
sranium Walk H 163 MH 185 0.18 1.0 OO 7% 200 e 027 151 [PV | 200 | 2012 0.50 37.5| 2355 4% 074 | 11308 11286 11287 | 11287
rnpion Drive H 165 MH 1688 0.07 1649 1020 I70| 1568 TE0 2028 [Pve | 376 | aeea 90 20| 772 7% 070 11.58] 191.29 | 11160 | 111.13
mpion Drive H 168 CAF Fimpt. Dr 0.13 a0 T6.50] 1024 IO 15.74 45 T0.37 [COMC| 375 | 3810 .20 Z10] 8180 75% 072 02.04] 10867 | 10800 | 108.63
mpion Drive CAFP Firnpt. Dr EX A 16.56] 1004 30| 1504 E:E) 037 [CONC| 375 | 3810 20 230] B1B0[ 75% 072 | 10000 10263 | 10201 [ 108.54
Eandelier Way MH 160 WH 170 0.26 10.0 028 10 400 031 007 035 |PVC | 200 | 012 075 24E| Jogs | oo 0.0 406 11388 372 | 113562
Fandelier Way M 170 WH 171 0.12 6.0 Lol EX) IS 5| 0E1 [Pve | 200 | 2012 D75 00| 2885 | o&% 0.0 260 11240 261 11241
Eandelier Way nH 171 i 172 061 570 (o] I 210 132 [uei] 161 [Pwe | 200 | 2012 075 T10| 2885 | 4% 0,071 358 11238 305 11285
Bandelier Way nH 172 i 173 0.40 36.0 T30 118 00 107 Jucie] 30 Pve | 200 | 201z 0.65 F40| 2686 | o1% 0,54 306 11288 270 11250
Bandelier Way A 172 i 175 T30 118 Z00 107 [uci] T30 Pve | 200 | 201z A5 30| ZeEE | o1% 0.5 ZET| 11247 285 11245
ommercial (by Minio) | STUE 102 WH 174 185 | 7660 TEG 5150 i iR Zi3 [pve | so0 | soiz 0.35 BO| 1671 &0% 062 | 111.20] 111008 11137 | 111.07
asement H 174 WH 175 TA7|__70 EX1] 113 1087 1567|150 040 337 T357 |[Pwe | 200 | 7ooz 023 FEE| 4605 | 70% 066 | 11127 110067 | 11114 | 110.84
Bandelier Way WH 175 MH 176 0.13 6.0 2680] 104 00| 314 i0.87| 1567| 160| 046 2ED 1640 [PVC | 200 | 2002 0.23 LE| 4605 &% 065 | 111.08] 11078 | 111.08| 11076
Fandelier Way H 176 MH 177 0.52 ] el | 0| 3ag 1087 1567|150 040 RNE) 1730 [Pwe | 200 | 7ooz 023 BE5| 4005 | Be% OE5 | 111.03] 11073 11087 | 11067
sranium Walk H 181 WH 177 072 Ba.0 [P EX1] 110 [ T30 [Pwe | 200 | 2012 1.50 T12.5| 4080 | G 128 | 114.14] 11304 | 11244 | 11224
Bandelier Wai RiH 177 CAP | Bandelier Way | 017 140 490|308 00| 531 87| 1567] 150| G40 ENI T8.57 |ConC| 200 | ands 020 30| 4455 | Ei% 061 | 110.87| 11057 | 11080 | 110.60
Eireel Mo, [ CAF_| Bandeher Way | EX Y % ] e I BT i il < I =1 ENE] BT [ConNC] J00 | aEs ] Ecn] L e N N 2 =] I < O v P I I K V5
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Client: City of Ottawa Feedmill Creek SWM Criteria Study

5.2 SWWM Criteria

The SWM criteria for future developments within the Feednull Creek subwatershed apply to the
approximately 17510 ha of remaining developable land within the Feednull Creek subwatershed
(refer to Table 1 and Figure 2). The SWM criteria have been developed based on data collected during
a field mvestigation and analysis of hydrologic, hydraulic and geomorphic numerieal simulations and
calculations. The SWM criteria are setup to resolve both existing and future flood and erosion nisk
along Feedmull Creek. This study followed a step-by-step process considering four (4) SWM
scenar1os for the ultimate full build out conditions. The ultimate development conditions SWM
control Scenario B has been selected as the ‘optimal’ scenario and forms the basis for these criteria.

There are four (4) components for SWM criteria, on-site extended detention storage, 100-year on-site
storage. on-site LID controls and in-stream works.

The SWM criteria are as follows:

1. Extended Detention Control: Provide sufficient on-site storage volume to control the peak
flow from a 15 mm 3-hour Chicago design storm to 0.51 L/s/ha.

!ZHJ

Flood Control: Provide sufficient on-site storage volume and quantity control structure to
control the peak flow from a 100-year 12-hour SCS Type II storm to 8.0 L/s/ha’.

3. Retention Control: Provide on-site Low Impact Development (LID) controls to retain the
entire volume (no mmoff) from either a 5 mm or 10 mm ramnfall depending on location:

a. 5 mm for catchments located east of Carp Road (FS206 2 FS204, FS203a, FS203b,
FS067 4 FS075 1,FS081 2 and FS107)

b. 10 mm for catchments located west of Carp Road (FS103 2b and FS104 2b)*

4. In-stream works are required in addition to the SWM controls detailed above. A design has
been prepared by Coldwater (2017b), refer to Appendix B of thus report.

* Flood control requirements are listed for the 100-vear event only, meeting this 100-year requirement will practically
require inherent peak flow controls for more frequent events. The peak flow results from the 15-mm 3-hour Chicago
storm and the 2- to 100-year 12-hour SCS Type II storm for near future condifions and ultimate development conditions
SWM Scenario B are mcluded in Appendix H for reference. These values should be referenced by detailed designers, in
addition to the hrydraulic constraints, since the overall goal of post-to-pre conirol on the subwatershed level applies to all
refurmn periods.

* The interim, near future and ultimate conditions model results for the Timbermere SWM pond are above the oniginal
design report. The proper functioning of that facility must be assessed and resolved before development can occur on
the upstream catchments notwithstanding these SWM Criteria.

J.F. Sabourin and Associates Inc. JFSA Ref Mo: 1307-15
S Water Resources and
| Environmental Conzultants April 2017
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33 Comparison of Peak Flows

The end-of-pipe stormwater management facility, in combination with the dual drainage system, was adjusted in
the SWMHYMO model to ensure that there is no increase in peak outflows above that of the pre-development
conditions. The comparizon of the simulated pre-development and post-development flows and storages is
presented in Table 1. Refer to Appendix A for SWMHYMO calculations and parameters and to Appendix B for
the model schematic and output.

Table 1. Comparison of Simulated Peak Flows and Summary of the Required Storage Volumes
25 mm 2-year 5CS S5-year SCS 100-year SCS | 100-year
C | i
St Eiverd hicago Typell Type ll Type Chicago
Pre- | Post- | Pre- Post- | Pre- Post- | Pre- Post- Post-
dev. | dev. dev. dev. dev. dav. dev. dev. dev.
FPeak
Flows 0.5 0.5 1.0 1.3 15 1.8 28 30 2.6
cms
Jackson Trails S{t }a
SWM Facility R0 wim | o | s | 4 Na | 13 | wnm | 17 1.6
{ha-m)
Elevation
{m ) A 116.13 NiA 110.35 MR 110.52 MiA 110.72 A
Feedmill Creek
downstream of Faak
Flows 0.8 0.6 1.4 14 241 21 4.0 4.0 38
proposed SWM (eis)
Facility outlet

The comparison of peak flows in the above table indicates that the proposed stormwater management facility will
meet peak flows lo pre-development levels. Design of the stormwater management facility is discussed in
Section 4.0.

3.4 Water Quality Benefits

According to the recommendalions in the Carp River Watershed/Subwatershed study, the end-of-pipe
stormwater management facility should be designed to provide an Enhanced Level of Protection due to the cool
water fish habitat in Feedmill Creek. According to the MOE Stormwater Management Planning and Design
Manual, March 2003, the treatment volume is a function of the drainage area, the urban imperviousness ratio
and the level of protection. The storage requirements suggested by the MOE are summarized in Table 2 and
calculations are summarized in Appendix A.

June 2006 Page 3
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Table 2, Water Quality Volumes

Enhanced Level of Protection — Hybrid Wet Pond
Overall Removal Efficiency of TSS B0%

Urban Imperviousness Ratio (Unit Storage Permanent | Extended Detention
Drainage (ha) for Hybrid Wet Pond) (%) Storage (m°) Storage (m’)
79.3 54 8564 3172

The above table indicates that the permanent storage of the facility, a hybrid wet pond, would be 0.86 ha-m,
while the extended storage would be 0.32 ha-m. The facility's permanent storage was oversized to 1.89 ha-m to
provide a deep pool at the outlet to mitigate thermal impacts as discussed in Section 4.3.

Past studies by CH2M Hill (Kanata North Environmental/Stormwater Management Plan, February 2001), Dillon
Consulting (Shirley's Brook/Watts Creek Subwatershed Study, 1999) and CCL (City of Kanata, Kanata Town
Centre Master Drainage Study Walls Creek, May 1993} have Investigated the issue of erosion protection
downstream of stormwater management facilities. In particular, Dillon Consulting found in their 1999 report that
“40 m® per hectare live storage detention by meeting MOE Level 2 treatment volume requirements will provide
sufficient attenuation of flows from relatively frequent runoff events to control the frequency and duration with
downstream watercourse flows exceed critical erosive flows."

Although the names of the treatment protection were changed in the March 2003 MOE Manual, according to
past experience, any treatment above, but not including, Basic Level of Protection provides erosion control by
slowing the release of water from the facility during frequent storms which have an increased potential to cause
erosion. CCL/IBI has conducted several studies to evaluate cumulative shear siress erosion and resulting
potential for erosion for both pre- and post-development conditions. In all of the studies, Normal Level of
Protection implies that watercourse erosion control is provided. The cumulative shear stress is decreased due to
the water quality outlet, which reduces outflows below erosion potential. Since the Jackson Trails stormwatar
management facility is designed to provide a higher level of protection (an Enhanced Level of Protection) the
erosion protection will be achieved.

3.5 Groundwater Recharge

In "Tamarack Lands (Jackson Trails) Stormwater Management Report,” CCL/BI, January 2005, several types of
BMP's were investigated to promote groundwater recharge into the Poole Creek subwatershed. The suitability of
gach of the proposed BMP's was assessed during the detailed design of the subdivision, and infiltration
techniques based on the principles of infiltration trenches will be implemented.

The propesed site grading is designed on lot split-drainage principles, directing runoff from roofs onto grassed

surfaces. There will be significant bedrock blasted within the Jackson Trails development lo construct basements
and the stormwater management facility, producing a considerable amount of blasted rock. This rock will be

June 2006 Page 4
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GENERAL CONTENT RESPONSE
[ | Executive Summary {for larger reports only). Mot included
4 | Date and revision number of the report. Date of report provided
[ | Location map and plan showing municipal address, boundary, and layout of proposed development. Page 1 and Appendix J
B | Development statistics, land use, density, adherence to zoning and offidal plan, and reference to applicable Various Sections of report
subwatershed and watershed plans that provide context to which individual developments must adhere.
B | summary of Pre-consultation Meetings with City and other approval agencies. Section 4, Section 7
[ | Reference and confirm conformance to higher level studies and reports (Master Servicing Studies, Included
Environmental Assessments, Community Design Plans), or in the case where it is not in conformance, the
proponent must provide justification and develop a defendable design criteria.
[ | statement of objectives and servicing criteria. Included
] | identification of existing and proposed infrastructure available in the immediate area. Sections 2 & 3 of report
[ | identification of Environmentally Significant Areas, watercourses and Municipal Drains potentially impacted Mot applicable
by the proposed development {Reference can be made to the Natural Heritage Studies, if available).
B | Concept level master grading plan to confirm existing and proposed grades in the development. This is Section 7, Appendix J
required to confirm the feasibility of proposed stormwater management and drainage, soil removal and fill
constraints, and potential impacts to neighbouring properties. This is also required to confirm that the
proposed grading will not impede existing major system flow paths.
[ | identification of potential impacts of proposed piped services on private services (such as wells and septic Mot applicable
fields on adjacent lands) and mitigation required to address potential impacts.
L] | Proposed phasing of the development, if applicable. Mot applicable
[ | Reference to geotechnical studies and recommendations concerning serviding. Mot applicable
B | All preliminary and formal site plan submissions should have the following information: Civil and Architectural

Metric scale

North arrow (including construction Morth)

Key plan

name and contact information of applicant and property owner
Property limits including bearings and dimensions

Existing and proposed structures and parking areas

Easements, road widening and rights-of-way

Adjacent street names

Plans provided separately

DEVELOPMENT SERVICING REPORT: WATER RESPONSE

[ | Confirm consistency with Master Servicing Study, if available Availability of public infrastructure to service Mot applicable
proposed development Identification of system constraints

[ | 1dentify boundary conditions Section 5

B | confirmation of adequate domestic supply and pressure Section 5

[ | Confirmation of adequate fire flow protection and confirmation that fire flow is calculated as per the Fire Section 5
Underwriter's Survey. Output should show available fire flow at locations throughout the development.

B | Provide a check of high pressures. If pressure is found to be high, an assessment is required to confirm the Section 5
application of pressure reducing valves.

[ | pefinition of phasing constraints. Hydraulic modeling is required to confirm servicing for all defined phases Mot applicable
of the project including the ultimate design

[ | Address reliability requirements such as appropriate location of shut-off valves Check on the necessity of a Mot applicable
pressure zone boundary modification.

[ | Reference to water supply analysis to show that major infrastructure is capable of delivering sufficient water | Section 5
for the proposed land use. This includes data that shows that the expected demands under average day,
peak hour and fire flow conditions provide water within the required pressure range

[ | Description of the proposed water distribution network, including locations of proposed connections to the Section 5

existing system, provisions for necessary looping, and appurtenances (valves, pressure reducing valves, valve
chambers, and fire hydrants) including special metering provisions.

From City of Ottawa Drawing / Reports Requirement Checklist

Pagelof3




[ | Description of off-site required feeder mains, booster pumping stations, and other water infrastructure that | Not applicable
will be ultimately required to service proposed development, including financing, interim facilities, and
timing of implementation.

[ | Confirmation that water demands are calculated based on the City of Ottawa Design Guidelines. Section 5

[ | Provision of a model schematic showing the boundary conditions locations, streets, parcels, and building Mot applicable
locations for reference.

DEVELOPMENT SERVICING REPORT: WASTEWATER RESPONSE

B | summary of proposed design criteria (Mote: Wet-weather flow criteria should not deviate from the City of Section &
Ottawa Sewer Design Guidelines. Monitored flow data from relatively new infrastructure cannot be used to
justify capacity requirements for proposed infrastructure).

[ | Confirm consistency with Master Servicing Study and/or justifications for deviations. Mot applicable

[ | Consideration of local conditions that may contribute to extraneous flows that are higher than the Section &
recommended flows in the guidelines. This includes groundwater and soil conditions, and age and condition
of sewers.

[ | Description of existing sanitary sewer available for discharge of wastewater from proposed development. Section &

[ | verify available capacity in downstream sanitary sewer and/or identification of upgrades necessary to Mot applicable
service the proposed development. (Reference can be made to previously completed Master Servicing Study
if applicable)

[ | calculations related to dry-weather and wet-weather flow rates from the development in standard MOE Appendix D
sanitary sewer design table (Appendix 'C’) format.

[ | Description of proposed sewer network including sewers, pumping stations, and forcemains. Section &

[ | piscussion of previously identified environmental constraints and impact on servicing {environmental Mot applicable
constraints are related to limitations imposed on the development in order to preserve the physical
condition of watercourses, vegetation, soil cover, as well as protecting against water quantity and quality).

| Pumping stations: impacts of proposed development on existing pumping stations or requirements for new Mot applicable
pumping station to service development.

[ | Forcemain capacity in terms of operational redundancy, surge pressure and maximum flow velocity. Mot applicable

[ | identification and implementation of the emergency overflow from sanitary pumping stations in relation to Mot applicable
the hydraulic grade line to protect against basement flooding.

L] | special considerations such as contamination, corrosive environment etc. Mot applicable

DEVELOPMENT SERVICING REPORT: STORMWATER CHECKLIST RESPONSE

[ | Description of drainage outlets and downstream constraints including legality of outlets [i.e. municipal drain, | Section 7
right-of-way, watercourse, or private property)

L1 | Analysis of available capacity in existing public infrastructure. Mot applicable

[ | A drawing showing the subject lands, its surroundings, the receiving watercourse, existing drainage patterns, | Appendix A, Drawings
and proposed drainage pattern. provided separately

[ | water quantity control objective (e.g. controlling post-development peak flows to pre-development level for | Not Applicable
storm events ranging from the 2 or 5 year event {dependent on the receiving sewer design) to 100 year
return period); if other objectives are being applied, a rationale must be included with reference to
hydrologic analyses of the potentially affected subwatersheds, taking into account long-term cumulative
effacts.

O | water Quality control objective (basic, normal or enhanced level of protection based on the sensitivities of Mot Applicable
the receiving watercourse) and storage requirements.

[ | Description of the stormwater management concept with facility locations and descriptions with references | Section 7
and supporting information.

[ | set-back from private sewage disposal systems. Watercourse and hazard lands setbacks. Mot Applicable

B | Record of pre-consultation with the Ontario Ministry of Environment and the Conservation Authority that Mot Applicable.
has jurisdiction on the affected watershed.

[ | Confirm consistency with sub-watershed and Master Servicing Study, if applicable study exists. Section 7

[ | Storage requirements {complete with calculations) and conveyance capacity for minor events {1:5 year Section 7
return period) and major events (1:100 year return period).
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Identification of watercourses within the proposed development and how watercourses will be protected,
or, if necessary, altered by the proposed development with applicable approvals.

Mot Applicable

Calculate pre and post development peak flow rates including a description of existing site conditions and
proposed impervious areas and drainage catchments in comparison to existing conditions.

Pre-Dev not calculated.

Post-Dev Flows Calculated

U
&
[ | Any proposed diversion of drainage catchment areas from one outlet to another. Mot Applicable
[ | Proposed minor and major systems incduding locations and sizes of stormwater trunk sewers, and Section 7
stormwater management facilities.
[ | If quantity control is not proposed, demonstration that downstream system has adequate capacity for the Mot Applicable
post-development flows up to and including the 100-year return period storm event.
[ | identification of potential impacts to receiving watercourses Identification of municipal drains and related Mot Applicable
approval requirements,
B | Descriptions of how the conveyance and storage capacity will be achieved for the development. Section 7
] | 100-year flood levels and major flow routing to protect proposed development from flooding for To Be Provided During
establishing minimum building elevations (MBE) and overall grading. Detailed Design Stage.
[ | inclusion of hydraulic analysis induding hydraulic grade line elevations. Mot Applicable
[ | Description of approach to erosion and sediment control during construction for the protection of receiving | Section 7
watercourse or drainage corridors.
[ | identification of floodplains — proponent to obtain relevant floodplain information from the appropriate Mot Applicable.
Conservation Authority. The proponent may be required to delineate floodplain elevations to the
satisfaction of the Conservation Authority if such information is not available or if information does not
match current conditions.
L] | identification of fill constraints related to floodplain and geotechnical investigation. Mot applicable
[ | The Servicing Study shall provide a list of applicable permits and regulatory approvals necessary for the To Be Provided During
proposed development as well as the relevant issues affecting each approval. The approval and permitting Detailed Design Stage.
shall include but not be limited to the following:
[ | Conservation Authority as the designated approval agency for modification of floodplain, potential impact Mot Applicable
on fish habitat, proposed works in or adjacent to a watercourse, cut/ffill permits and Approval under Lakes
and Rivers Improvement Act. The Conservation Authority is not the approval authority for the Lakes and
Rivers Improvement Act. Where there are Conservation Authority regulations in place, approval under the
Lakes and Rivers Improvement Act is not required, except in cases of dams as defined in theAct.
B | application for Certificate of Approval (CofA) under the Ontario Water Resources Act. To Be Provided During
Detailed Design Stage.
[ | changes to Municipal Drains. Mot Applicable
[] | other permits {(National Capital Commission, Parks Canada, Public Works and Government Services Canada, | Mot Applicable
Ministry of Transportation etc.)
CONCLUSION CHECKLIST RESPONSE
[ | Clearly stated conclusions and recommendations In Section 9
[ | Comments received from review agencies induding the City of Ottawa and information on how the Appendix G
comments were addressed. Final sign-off from the responsible reviewing agency.
B4 | Al draft and final reports shall be signed and stamped by a professional Engineer registered in Ontario Signed and stamped
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Appendix J - Drawings

Site Plan & Survey Drawings

+ Site Plan, SP-00
» Topographic Plan

Engineering Drawings (provided separately)

S5P1 — Site Servicing Plan — Rev 2

GPM — Macro Grading Plan — Rev 2

PPO1 — Plan and Profile Street 1 — Rev.1

PP0O2 — Plan and Profile Street 2 — Rev.1

PPO3 — Plan and Profile Street 2 — Rev.1

PP04 — Plan and Profile Street 2 — Rev.1

PPOS — Plan and Profile Street 2 — Rev.1

PPOG — Plan and Profile Street 2 — Rev.1

PPOT — Plan and Profile Street 4 — Rev.1

PPO& — Plan and Profile Street 5 — Rev.1

PP0S — Plan and Profile Samantha Eastop Ave— Rev.1
PP010 — Plan and Profile Sanitary Qutlet — Rev.1
PP0O11 — Plan and Profile Storm Outlet — Rev.1

STMW — SWM-Details — Rev.1

STMM — Macro Storm Drainage Plan — Rev 2

SANM — Macro Sanitary Drainage Plan — Rev.2

ESCM — Macro Erosion and Sediment Control Plan — Rev.2
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