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1.0 INTRODUCTION

Novatech has been retained by Maple Leaf Homes to prepare a Site Servicing and Stormwater
Management Report for 1055 Klondike Road — Orr Ridge in North Kanata, Ottawa.

This report outlines the servicing and proposed storm drainage and stormwater management
strategy for the site.

1.1 Background

The proposed development is located within the Kanata North Community west of the intersection
of Klondike Road and Sandhill Road. The development is approximately 1.85ha and is bounded
by Klondike Road to the south, Shirley’s Brook to the west and north, and park lands to the east.
Refer to Figure 1 — Site Location and Figure 2 — Key Plan.
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Figure 1 — Site Location: 1055 Klondike Rd

The proposed development will consist of 46 townhome units and 12 semi-detached units, with a
future block containing 53 apartment units. The proposed development is shown in Figure 2 —
Plan of Subdivision.
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1.2 Existing / Planned Adjacent Land Uses

The following describes the existing and planned land uses adjacent to the subject site:

North: To the North of 1055 Klondike, Shirley’s Brook Separates the Subject Site from Brookside
subdivision. The existing Brookside Subdivision consists of Single-Family Homes and Town
House units.

East: The lands east of the proposed subdivision are currently vacant with plans for further
residential development.

South: Klondike Road, a two-lane urban collector road, bounds the Subject Site to the south.
The Subject Site is located between March Road and Sandhill Road on the North Side of Klondike
Road.

Southeast: To the Southeast of the Subject Site, across Klondike Road, are Brookside Baptist
Church and The Greenwoods Academy.

West: The RioCentre Kanata (832-858 March Road) is located to the west of the Subject Site,
separated by Shirley’s Brook.

The proposed development is shown on Figure 3 — Concept Plan. The proposed site will consist
of 46 townhouse units, 12 semi-detached units and 53 apartment units within a future medium
density block.

1.3 Additional Reports

This report provides information on the considerations and approach by which Novatech has
designed and evaluated the proposed servicing for the Maple Leaf Homes Lands. This report
should be read in conjunction with the following:

o Maple Leaf Homes Development, 1055 Klondike Road — Orr Ridge, Noise Impact
Assessment, completed by Novatech, Ref. No.: R-2020-014, dated September 3, 2020.

e Brookside Subdivision Infrastructure Servicing Study, completed by Novatech, Ref. No.:
R-2006-071 dated November 2006.

o Shirley’s Brook SWM Facility ‘C’, Detailed Design Report, completed by Novatech, Ref.
No.: R-2006-105 dated November 2006.

2.0 EXISTING CONDITIONS

2.1 Topography & Drainage

The proposed site is currently undeveloped and consists of grassed table land and a tree-lined
municipal watercourse. Access to the site is currently provided off Klondike Road via a private
gravel entrance.

The site gently slopes from the east, westerly towards a ridge running north south down the centre
of the site. The ridge drops 4.0m at approximately 17% and then slopes gently towards Shirley’s
Brook.

The future Block 10 lands slope away from the subdivision westerly towards Shirley’s Brook.

Novatech Page 5
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2.2

Subsurface Conditions

Gemtec completed three (3) geotechnical investigations in support of the proposed development.
The first geotechnical investigation was conducted to provide a preliminary geotechnical
investigation and slope stability assessment of the site:

Preliminary Geotechnical Investigation, Proposed Residential Subdivision, 1055 Klondike
Road, Ottawa, Ontario, dated April 13, 2017 (Project: 60616.46).

A second geotechnical investigation was conducted to obtain additional borehole information
to provide engineering guidelines and recommendations on the geotechnical design aspects
of this project and should be read in conjunction with the preliminary report:

Geotechnical Investigation, Proposed Residential Subdivision, 1055 Klondike Road,
Ottawa Ontario, dated April 4, 2018 (Project: 64153.85).

A third geotechnical investigation was conducted to supplement the existing subsurface
information providing additional boreholes to obtain more precise grade raise restrictions
within the site:

Supplemental Geotechnical Investigation, Proposed Residential Development, 1055
Klondike — Ottawa, dated April 10, 2019 (File: 64153.85).

The principal findings of the geotechnical investigations are as follows:

The work consisted of advancing eleven (11) boreholes to depths ranging from 4.0m to
10.2 m below ground surface.

The existing soil profile consists of having a layer of topsoil ranging from 0.10m to 0.31m
thick. Deposits of grey brown silty sand were encountered at all boreholes ranging from
0.8 to 2.0m thick. Native deposits of weathered, grey brown silt and clay with trace
amounts of sand were encountered underlying the sand and silty sand at all locations
ranging from 3.0m to 4.6m thick.

Bedrock is expected to range from 4m-10m below grade.
Groundwater is expected to range from 2.2m to 6.7m based on observations.

Within the low-lying area at the bottom of the ridge (existing surface elevation less than
72.0m) there is an estimated grade raise fill restriction of 6.0m. In areas along the
midsection of the ridge (existing surface elevation between 72m and 75m) there is an
estimated grade raise fill restriction of 4.0m. In areas near the top of the ridge (existing
ground elevation between 75m and 78m) a grade fill restriction of 2.0m would apply.

The report provides engineering guidelines based on Gemtec’s interpretation of the borehole
information and project requirements. Refer to the above-noted report for complete details.

Novatech Page 6



Site Servicing & Stormwater Management Report 1055 Klondike Road — Orr Ridge

3.0 SANITARY SERVICING

3.1 Previous Studies

The Subject Site is located within the Briar Ridge Pump Station catchment area. The Brookside
Subdivision Infrastructure Servicing Study, prepared by Novatech, dated November 2006,
accounted for sanitary flows from the subject site to outlet to the Klondike Road sanitary sewer
and ultimately outletting to the Briar Ridge Pump Station. A sanitary flow of 4.1 L/s was calculated
for the area comprising the subject site.

3.2 Existing Sanitary Sewer System for the Subject Lands

Currently, there is an existing 200mm sanitary sewer along Klondike Road with an existing
manhole at Sandhill Road located approximately 117m from the site entrance. Flows from the site
will be routed through the Klondike Road sewers to the 450mm trunk sanitary sewer within the
pump station access road outletting to the Briar Ridge Pump Station.

Septic systems may be encountered on site, in the event a septic system is discovered, it should
be decommissioned in accordance with Schedule 10 Decommissioning Requirements for Out-of-
Service Septic Systems from the Ottawa Septic System Office (lands to be used for other
purposes after decommissioning).

3.3 Proposed Sanitary Sewer Outlet

A 200mm sanitary sewer will be installed along Klondike Road connecting the subject site to the
existing manhole located at Klondike Road and Sandhill Road. The proposed outlet is consistent
with the approved Brookside Infrastructure Servicing Study (Novatech). The proposed sanitary
layout can be seen on Figure 3 below.

3.4 Design Criteria

Sanitary sewers, for the proposed development, are designed based on criteria established by
the City of Ottawa in the following documents:

e Section 4.0 of the City of Ottawa Sewer Design Guidelines (October 2012).

e Technical Bulletin ISTB-2018-01 from the City of Ottawa regarding new sanitary design
parameters. Design parameters from this technical bulletin will supersede values within
the Sewer Design Guidelines (2012).

The resulting design parameters are summarized as follows:

Population Flow = 280 L/capita/day

Infiltration = 0.33 L/s/ha

Semi-Detached Home = 2.7 persons per unit
Townhouse = 2.7 persons per unit

Future Block 10 Apartment = 2.1 persons per unit
Maximum Residential Peak Factor = 4.0

Harmon Correction Factor = 0.8

Minimum velocity = 0.6m/s

Manning’s n = 0.013
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3.5 Proposed Sanitary Sewer System

The calculated peak sanitary design flow for the development and future Block 10 is 3.8 L/s. An
allowance has been provided for a future development at 1075 Klondike Road, with a unit density
of 35 units/ha based on predictions in the Briarridge Sanitary Pumping Station Design Report
(Nov. 2000), resulting in an ultimate peak sanitary design flow of 4.1 L/s directed to the Klondike
Road sanitary sewer system. For detailed calculations refer to the Sanitary Sewer Design Sheet
located in Appendix B.

As previously noted, sanitary flows from the site will be directed to an existing 200mm diameter
sanitary sewer on Klondike Road at Sandhill Road.

As shown above, the ultimate peak design flow of 4.1 L/s matches the Novatech’s Brookside
Subdivision Infrastructure Servicing Study value of 4.1 L/s for Area 2. The downstream sanitary
sewers within Klondike Road and the Briar Ridge Pump Station Access Road have adequate
capacity to accommodate the proposed development as shown in the sanitary design sheet
provided in Appendix B.

For design sheet, drainage plans and design parameters from the Brookside Infrastructure
Servicing Study, refer to excerpts in Appendix B.

An HGL analysis of the sanitary sewer was conducted for the proposed development starting at
the Briar Ridge Pump Station with an elevation of 67.44 as calculated in the Brookside Subdivision
Infrastructure Servicing Study. The HGL analysis concludes the system surcharge is resolved at
MH1 located at the outlet of the development on Klondike Road. The sanitary HGL upstream of
this location is located within the sewer pipe; we have conservatively assigned the pipe obvert as
the HGL value where there are free-flowing conditions. As such, the sanitary HGL under
catastrophic failure conditions at the Briar Ridge Pumping Station is calculated as 71.80 at MH1
within Klondike Road; this provides adequate freeboard to the USF of all units within the
development. The spreadsheet calculation is attached in Appendix B.

Novatech Page 9
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40 WATERMAIN
4.1 Existing Conditions

The proposed development is located inside the 2W Pressure Zone. An existing 400mm
watermain stub is located at the intersections of Klondike Road and Sandhill Road and an existing
300mm watermain runs within Sandhill Road.

4.2 Proposed Watermain System

The development will be serviced with a combination of 50mm, 200mm and 400mm pipe with a
connection to the existing 400mm diameter watermain at Klondike Road and Sandhill Road and
a second connection to the existing 300mm diameter watermain in Sandhill Road. Figure 4
highlights the proposed works and connection point. All existing watermain boundary conditions
were provided by the City of Ottawa and are included in Appendix C.

4.3 Design Criteria

Fire flow demands have been calculated as per the Fire Underwriter's Survey (FUS) and are
included in Appendix C. As per the City of Ottawa’s Technical Bulletin ISDTB-2014-02, fire flows
may be capped at 167 L/s (10,000 L/min) for townhomes/semi-detached if certain criteria are met.
All 4-unit townhome and semi-detached units meet the criteria outlined in the above mentioned
Technical Bulletin allowing the capped fire flow of 167 L/s to be used. The 6-unit townhome blocks
are above the maximum required area outlined in Technical Bulletin ISDTB-2014-02 allowing fire
flows to be capped at 167 L/s. All 6-unit townhomes include a continuous firewall through the
center of the block, resulting in a fire flow of 167 L/s. An estimated fire flow of 250 L/s, based on
similar Site Plans, will be used for the future apartment block. Watermain analysis was completed
based on the following criteria:

Demands:
e Semi-Detached Unit Density 2.7 persons/unit
e Townhouse Density 2.7 persons/unit
e Future Block 10 Apartment Density 2.1 persons/unit
e Average Daily Demand 280 L/capita/day
¢ Max. Daily Demand 2.5 x Average Daily Demand
e Peak Hour Demand 2.2 x Maximum Daily Demand
e Fire Flow Demand Fire Underwriters Survey

System Requirements:

e Max. Pressure (Unoccupied Areas) 690 kPa (100 psi)
e Max. Pressure (Occupied Areas) 552 kPa (80 psi)

e Min. Pressure 276 kPa (40 psi) excluding fire flows
e Min. Pressure (Fire) 138 kPa (20 psi) including fire flows
¢ Max. Age (Quality) 192 hours (onsite)

Novatech Page 10
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Friction Factors:

¢ Watermain Size C-Factor
e 50mm 100
e 200 110

Hydraulic modeling of the Subject Site was completed using EPANET 2.0. EPANET is public
domain software capable of modeling municipal water distribution systems by performing
simulations of the water movement within a pressurized system. EPANET uses the Hazen-
Williams equation to analyze the performance of the proposed watermain and considered the
following input parameters: water demand, pipe length, pipe diameter, pipe roughness, and pipe
elevation.

4.4 Hydraulic Analysis

A summary of the model results are shown below in Table 4.1, Table 4.2 and Table 4.3. Full
model results are included in Appendix C. Refer to Figure 4 below for details about the node
and pipe network.

Table 4.1: Summary of Hydraulic Model Results - Maximum Day + Fire Flow

Operating Condition Minimum Pressure

250.87 L/s at NODE1 141.36 kPa (NODEZ1)

Table 4.2: Summary of Hydraulic Model Results - Peak Hour Demand

Operating Condition Maximum Pressure Minimum Pressure
4.775 L/s through system 504.92 kPa (T3) 450.00 kPa (HYD3)

The hydraulic modeling summarized above highlights the maximum and minimum system
pressures during Peak Hour conditions, and the minimum system pressures during the Maximum
Day + Fire condition. Since the Maximum Day + Fire Flow pressures are above the minimum 140
kPa, and the Peak Hour Pressures onsite fall within the normal operating pressure range (345
kPa to 552 kPa) the proposed development can be adequately serviced.

Table 4.3: Summary of Hydraulic Model Results — Maximum Pressure Check

Operating Condition Maximum Pressure | Minimum Pressure Maximum Age
0.868 L/s through system 547.10 kPa (T3) 515.03 kPa (NODEL1) 14.04 Hours (NODE1)

The average day pressures throughout the system are below 552 kPa, therefore pressure
reducing valves are not required.

Water retention was analyzed at each node during average day demand. The maximum age
throughout the system is within City standards.

A copy of the boundary conditions provided by the City of Ottawa, fire flow calculations, detailed
hydraulic analysis results, and watermain layout figure are included in Appendix C.

There are no deviations from the City of Ottawa Design Guidelines — Water Distribution (2010).

Novatech Page 11
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5.0 STORM SEWER SYSTEM AND STORMWATER MANAGEMENT

The proposed development will consist of townhouse blocks and semi-detached homes. The
townhouse blocks / semi-detached homes will front the proposed Street 1 with a connection to
Klondike Road. The Site Plan Block will have a separate entrance to Klondike Road.

The storm drainage and stormwater management systems have been designed in accordance
with the City of Ottawa Sewer Design Guidelines (October 2012) and associated Technical
Bulletins and will adhere to previously established release rates for this area.

The stormwater management strategy is based on the development of both the subdivision and
the Site Plan Block, as they are part of the same property. The future storm servicing and
stormwater management design for the Site Plan Block is to adhere to the stormwater
management criteria provided in this report (refer to Section 5.4.4).

51 Previous Studies

The proposed development is tributary to the existing storm sewer on Klondike Road, which
outlets to Shirley’s Brook Stormwater Management (SWM) Facility ‘C’. Both the storm sewer and
SWM Facility were designed by Novatech (2006), as part of the Brookside Subdivision (formerly
Klondike Road Lands). The outlet for SWM Facility ‘C’ is Shirley’s Brook; refer to Shirley’s Brook
SWM Facility ‘C’ Detailed Design Report, prepared by Novatech (November 2006) provided in
Appendix F.

The Subject Site (1055 Klondike Road) was included in the overall storm drainage design for
SWM Facility ‘C’; specifically, Area’s C-201 & C-202. Refer to the Drawing 103106-STM1 — SWM
Facilities Storm Drainage Area Plan, Brookside Subdivision (Rev. 12), prepared by Novatech
(January 16, 2014) provided in Appendix D.

The Subject Site includes the proposed Subdivision and Site Plan Block. A comparison of the
drainage areas and runoff coefficients is provided in Table 5.1.

Table 5.1: Drainage Area Comparison
Klondike Road Lands SWMF ‘C’

1055 Klondike Road

PEIEIIEE] (2006) (proposed conditions)
Area IDs C-201 & C-202 part of C-201 & C-202
1.96 ha 1.84 ha
(C-201) (Subdivision)
Drai A 3.07 ha 0.60 ha
rainage Area (C-202) (Site Plan Block)
5.03 ha 2.44 ha
(C-201 + C-202) (Subject Site)
0.50 0.60
(C-201) (Subdivision)
0.50 0.80
Runoff Coef. (C-202) (Site Plan Block)
0.50 0.70

(C-201 + C-202)

(Subject Site)

Novatech
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52 Existing and Proposed Storm Infrastructure
Existing Conditions

Under existing conditions, storm runoff from the site generally flows overland to the main branch
of Shirley’s Brook along the north side of the site. A small amount of drainage is directed to
Klondike Road.

There is an existing 825mm storm sewer on Klondike Road. The existing storm sewer stops at
the intersection of Klondike Road and Sandhill Road (existing MH 159).

Proposed Conditions

The existing storm sewer on Klondike Road will be extended 163 m west in order to service both
the proposed subdivision and Site Plan Block. A future storm sewer to service the Subject Site
and adjacent lands was identified in the Novatech (2006) design. Refer to Figure 5 for the storm
servicing layout.

The storm servicing and stormwater management strategy for the proposed subdivision is
provided in two different ways:

e Front Yards and Rear Yards at Blocks 1 & 9 (including the road / ROW) will be serviced
via roadside catchbasins / rear-yards catchbasin manholes with inlet control devices
(ICDs). A storm sewer within the roadway will collect controlled front yard drainage and
foundation drains. A storm sewer within the rear-yards will collect controlled rear-yard
drainage. These storm sewers will outlet to the new storm sewer on Klondike Road. The
storm sewer on Klondike Road outlets to the existing Shirley’s Brook SWM Facility ‘C’.

e Rear Yards at Blocks 2 to 8 (including the pathway block) will be serviced via rear yard
catchbasins / perforated pipe system. The storm drainage system for these rear yards will
consist of 250/300mm perforated pipe surrounded by 50mm dia. clearstone. An outlet will
be provided to Shirley’s Brook. The flows to Shirley’s Brook have been accounted for as
part of the major system design; refer to Section 5.4.3 for further information.

5.3 Stormwater Management Criteria

The storm servicing and stormwater management criteria for the Subject Site is based on City of
Ottawa and previously established guidelines.

5.3.1  Stormwater Quality Control Criteria

At the time it was designed, Shirley’s Brook SWM Facility ‘C’ upstream Shirley’s Brook was
required to provide a Normal level of water quality control (70% long-term TSS removal) for the
contributing drainage area (26.2 ha, 52% imperviousness), including the Subject Site. The
required permanent pool volume was 1,834 m®,

SWM Facility ‘C’ provides a permanent pool volume of 4,370 m? (report provided in Appendix F),
which exceeds the required volume for an Enhanced level of water quality treatment for a
contributing drainage area with 55% imperviousness. The required extended detention storage
(40 m?¥ha) is the same for both Normal and Enhanced water quality treatment.

The development of the subdivision and Site Plan Block will have a negligible increase in the
overall impervious area to SWMF ‘C’. As such, no additional water quality controls are required
for the Subject Site.
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Therefore, SWM Facility ‘C’ will meet the design requirements for an Enhanced level of water
quality treatment for the contributing drainage area, including the Subject Site. As such, no
additional on-site water quality controls for the Subject Site or modifications to SWM Facility ‘C’
are required.

5.3.2  Stormwater Quantity Control Criteria

The stormwater quantity control criteria have been established separately for the areas draining
to Klondike Road and rear yard areas draining to Shirley’s Brook.

Areas Draining to Klondike Road (Allowable Release Rate)

The stormwater management model (SWMHYMO) for the Klondike Road Lands SWMF ‘C’
assigned the following stormwater management criteria to subcatchments C-201 & C-202, which
include the Subject Site:

e Minor system inlet rate = 85 L/s/ha

e Major system storage =50 m®ha

e After the two above criteria are met, major system overland flow to Shirley’s Brook is
permitted.

The stormwater quantity control criteria for the proposed subdivision and Site Plan Block are
summarized in Table 5.2 below.

Table 5.2: Stormwater Quantity Control Criteria

Location Drainage Area Allowable Release Rate | Major System Storage
2006 Criteria - 85 L/s/ha 50 m3/ha
Portion of C-201 1.67 142.0 L/s 83.5
Portion of C-202 1.04 88.4 L/s 52
Subject Site 2.71 230.4 L/s 135.5

The 85 L/s/ha release rate for the 2.71 ha area (Lands included in design of SWMF ‘C’)
corresponds to an allowable minor system peak flow of 230.4 L/s for the Subdivision and Site
Plan Block.

Areas Draining to Shirley’s Brook

The Klondlike Road Lands SWMF ‘C’ SWMHYMO model included a DUALHYD to divert minor
and major system flows for subcatchments C-201 to C-205. The 100-year model results (3-hour
Chicago storm) for major system overland flow to Shirley’s Brook is summarized below:

Drainage Area: 14.35ha (ADDHYD “C-2")
Major System Overland Flow 1.748 m%s  (121.8 L/s/ha)
Subject Site 297.2 L/s

The Subject Site (2.44 ha) would have an associated 100-year release rate to Shirley’s Brook of
297.2 L/s.

For the 2-year and 5-year storm events, the associated release rate to Shirley’s Brook will not
exceed the pre-development peak flows currently being directed to Shirley’s Brook. The current
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2-year and 5-year peak flows are 62.7 L/s and 84.5 L/s respectively. Refer to the Pre-
Development Flow calculations provided in Appendix D.

5.3.3  Minor System (Storm Sewers)

Storm servicing has been provided using a dual-drainage system. Runoff from frequent events
will be conveyed by the proposed storm sewers (minor system), while flows from large storm
events that exceed the capacity of the minor system will be stored on the surface in road sags,
and/or conveyed overland along defined overland flow routes (major system).

Storm Sewer Design Criteria

The following is the storm sewer design criteria [Ottawa Sewer Design Guidelines (Oct. 2012)]:

e Rational Method (Q) = 2.78CIA, where
e Q =peak flow (L/s)
e C = runoff coefficient
o C=(0.70 * %Imp.) + 0.20
e | = rainfall intensity for a 2-year return period (mm/hr)
o loyr=732.951 / [(Tc(min) + 6.199)]%810
e A =site area (ha)

e Minimum Pipe Size = 250 mm; Minimum / Maximum Full Flow Velocity = 0.8 m/s /3.0 m/s

The on-site storm sewers are sized to convey peak flows corresponding to a 2-year return period
storm event based on the Rational Method. Per the current City of Ottawa Sewer Design
Guidelines and associated Technical Bulletins, the proposed storm sewers on Klondike Road
(Collector Road) are to be sized for the 5-year return period storm event. Refer to the storm sewer
design sheets provided in Appendix D.

Inlet Control Devices

Inlet control devices (ICDs) are to be installed within the roadside catchbasins and rear-yard
catchbasin manholes for the subdivision. The ICDs have been sized to control minor system peak
flows to the Klondike Road storm sewer to the allowable release rate and to ensure that no
ponding occurs during the 2-year storm event.

Hydraulic Grade Line

The storm sewers for the proposed subdivision have been designed to ensure the hydraulic grade
line (HGL) for a 100-year storm event will provide a minimum 0.30 m clearance from the underside
of footing (USF) elevation.

5.3.4  Major System (Overland Flow)

Under post-development conditions, the site will be graded to provide an overland flow path along
Street 1. Street 1 has been graded to direct overland flow towards the pathway block, which will
outlet to Shirley’s Brook. Refer to the Grading Plan (Drawing 117034-GR).
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Major System (Overland Flow) Criteria

Runoff from storms that exceed the minor system capacity are to be stored or conveyed overland
within the rights-of-way and/or defined drainage easements. The following overland flow criteria
has been applied to the design:

Klondike Road Lands SWMF ‘C’

e Provide a minimum of 50 m®ha of major system storage.

e Ensure the 100-year release rate to Shirley’s Brook is equal to or less than 121.8 L/s/ha.

Front yards

e Maximum depth of flow (static + dynamic) on local and collector streets shall not exceed
0.35 m during the 100-year event.

e The depth of flow may extend adjacent to the right-of-way provided that the water level
must not touch any part of the building envelope and must remain below the lowest
building opening during the stress test event.

e There must be at least 15cm of vertical clearance between the spill elevation on the street
and the ground elevation at the building envelope that is in the proximity of the flow route
or ponding area.

¢ Runoff that exceeds the available storage in the right-of-way will be conveyed overland
along defined major system flow routes towards the proposed major system outlet
(Shirley’s Brook).

e The product of the 100-year flow depth (m) on street and flow velocity (m/s) shall not
exceed 0.60.

Rear yards

o Maximum depth of flow (static + dynamic) in rear yards shall not exceed 0.30 m during the
100-year event.

e The water level must not touch any part of the building envelope and must remain below
the lowest building opening during the stress test event (i.e. 100-year +20% event).

¢ Runoff that exceeds the available storage in the rear yards will be conveyed overland
along defined major system flow routes towards the proposed major system outlet.

e There must be at least 30 cm of vertical clearance (typical) between the spill elevation in
the rear yards and the ground elevation at the building envelope that is in the proximity of
the flow route or ponding area.

5.4 Stormwater Management Modeling

A detailed stormwater management model (PCSWMM) model was developed for the proposed
subdivision. It includes conceptual information for the Site Plan Block. The model provides
estimated minor and major system peak flows, overland flow depths, HGL elevations, and on-site
storage requirements. The model is based on the previously established SWM criteria.
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54.1

Design Storms

The PCSWMM model includes the following design storms based on the City of Ottawa IDF data
presented in the City of Ottawa Sewer Design Guidelines (October 2012):

PCSWMM Model Parameters

e 3-hour Chicago Storm Distribution (10-minute time step)
e 12-hour SCS Storm Distribution (30-minute time step)

Each storm distribution includes the 2-year, 5-year, 100-year, and 100-year (+20%) return
periods.

The 3-hour Chicago storm distribution was determined to be the critical design storm for the
proposed development. This is also consistent in the analysis by Novatech (2006), who designed
SWM Facility ‘C’ using the SWMHYMO hydrologic model.

PCSWMM Model Schematics, Output Data and Modeling Files

PCSWMM model schematics and output data for the 100-year 3-hour Chicago storm distribution
are provided in Appendix D. The PCSWMM modeling files are provided on the enclosed CD.

Table 5.3 provides a summary of the hydrologic modeling parameters (subcatchments).

Table 5.3: Hydrologic Modeling Parameters (subcatchments)

Area ID Catchment Runo_ff Percent Zero Equi_valent Average
Area Coefficient | Imperviousness | Imperviousness Width Slope
(ha) (%) (%) (%) (m) (%)
Proposed Subdivision

A-01 0.077 0.50 42.9 95 38.5 3.5
A-02 0.138 0.70 75.4 40 55.2 4
A-03 0.051 0.50 43.1 95 25.5 5
A-04 0.072 0.52 45.8 95 36 4
A-05 0.293 0.73 79.9 40 117.2 4
A-06 0.058 0.50 43.1 95 29 5
A-07 0.079 0.48 40.5 95 52.5 3
A-08 0.152 0.73 79.6 40 60.8 4
A-09 0.064 0.52 45.3 95 32 5

A-10 0.113 0.40 29.2 95 34.4 2.5
A-11 0.066 0.43 33.3 95 44 5

A-12 0.024 0.41 29.2 0 9.6 3.5

A-13 0.107 0.29 12.1 95 30.571 3.5
A-14 0.053 0.32 17 95 21.2 4

A-15 0.074 0.53 47.3 95 37 5.5
A-16 0.361 0.71 79.5 35 90.25 3
A-17 0.063 0.49 41.3 95 315 5
Subdivision 1.840 0.59 55.7 - - -

Future Site Plan Block

A-18 0.600 0.80 85.7 50 200.0 2
Subject Site 2.440 0.64 63.7 - - -
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Subcatchment Areas / Runoff Coefficients

e The proposed subdivision has been divided into subcatchments based on the tributary
drainage areas to each inlet of the proposed storm sewer system, as shown on the Storm
Drainage Area Plan (Drawing 117034-STM2).

e The rooftops have been split in the middle, as the location for roof leaders is unknown. It
is recommended that roof leaders outlet to a grass surface; preferably the rear yards, to
promote infiltration.

o Weighted runoff coefficients were assigned based on the percent impervious values used
in the PCSWMM model. As per the City of Ottawa Sewer Design Guidelines
(October 2012), the runoff coefficient is based on the following equation:

C=(%Imp.*0.7)-0.2
The Site Plan Block has been assigned a runoff coefficient of 0.80 (86% impervious).

Depression Storage

e The default values for depression storage (1.57 mm impervious / 4.67 mm pervious) have
been applied to all catchments.

Subarea Routing

e Subarea routing for all subcatchments has been set to ‘direct to outlet’.

Equivalent Width

e The equivalent width parameter for all subcatchments is based on the measured flow
length. The front yard areas draining to proposed Street 1 has a ‘double loaded’ equivalent
width parameter.

Outlet Rating Curves for Catchbasins On-Grade

¢ Inlets for catchbasins on-grade are represented as outlets, with rating curves based on
capture / bypass characteristics of standard CB grates.

o The outlet flow rate is ‘capped’ at the restricted release rate due to the ICD’s. The restricted
release rate is based on a head value measured from the T/G elevation.

Minor System Conduits (Bend / Exit Losses)

e The minor system network was created in Civil3D and imported into PCSWMM.

e The following exit losses have been inputted into the model. They represent the loss
coefficient based on the bend angle, as per the Appendix 6-B in the City of Ottawa Sewer
Design Guidelines (October 2012).

Bend Angle Loss Coefficient

0 0.00
15 0.09
30 0.21
45 0.39
60 0.64
75 0.96
90 1.32
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Major System Conduits

Major system conduits (road network) have been defined using an irregular transect
representing an 18 m right-of-way with a 3% crossfall from the centerline of the road to
the bottom of curb.

Junctions at high points have an invert elevation that represents either the bottom of curb
or the road centerline, depending on the path of the overland flow route.

Downstream Boundary Condition (Minor System)

The storm sewer outlet for the proposed development is the existing maintenance hole
(MH 159) on Klondike Road.

Novatech (2006) estimated a 100-year Hydraulic Grade Line (HGL) elevation of 69.73 m
at MH 159 on Klondike Road,; refer to excerpt provided in Appendix D. This is equivalent
to obvert elevation of the outgoing 825mm storm sewer (69.73 m); therefore, it is assumed
that this storm sewer does not surcharge during the 100-year storm event. In addition, this
HGL elevation is lower than the invert elevation of the outgoing pipe from MH 02 at the
end of proposed Street 1 (70.98 m). As such, a ‘Normal’ outfall condition was used for all
model simulations.

Downstream Boundary Condition (Major System)

5.4.2

Shirley’s Brook Flood Plan Mapping Study (November 2017) provides water elevations for
the 1:100 year and other return periods flood events. The report estimates a 2-year, 5-
year and 100-year water elevation at the subject site outlet location of 71.15m, 71.34m
and 71.82m respectively; refer to excerpts provided in Appendix D. A ‘Fixed’ outfall
condition was used for the major system outlet to Shirley’s Brook (HW1) corresponding to
the above noted elevations.

PCSWMM Model Results

Inlet Control Devices (ICDs)

ICDs are provided for catchbasins within the roadway and catchbasin manholes in the rear-yards.
The ICD sizes and design flows are provided in Table 5.4. The ICDs have been sized to maximize
surface storage and not have surface ponding during a 2-year storm event.

Table 5.4: Roadway Inlet Control Device Sizes and Design Flows

ICD Size and Inlet

Parameters 2-year Event 100-year Event
Structure | Catchment TG =
ID Diameter Inv Qapproach Qcapture Qapproach Qcapture
(mm) (m) (L/s) (L/s) (L/s) (L/s)
Road Catchbasins (In-Sags)
102 1.40
CB03/04 A-05 102 1.40 50.4 50.4 162.2 55.1
CBMHO1 A-16 127 3.25 61.6 58.8 215.9 62.2
Road Catchbasins (On-Grade)
Tempest LMF 1.40
CB01/02 A-02 Tempest LMF 1.40 22.5 21.8 65.5 21.8
Tempest LMF 1.40
CBO05/06 A-08 Tempest LMF 1.40 26.1 25.1 75.8 26.0

*From PCSWMM model, 3-hour Chicago storm distribution.
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Table 5.5: Rear-yard Inlet Control Devices and Design Flows

ICD Size & Inlet Rate
Structure orifi 100-year 2-year 5-year 100-year
ritfice o
ID ICD Type | T/G | | ert | Head on Orifice | Orifice Peak | Orifice Peak
Orifice | Peak Flow* Flow* Flow*
(m) (m) (m) (L/s) (L/s) (L/s)
CBMHO02 TeLrRApFeSt 76.96 | 71.86 3.03 5.0 5.6 6.5
CBMHO3 TeLTApFGSt 77.80 | 74.31 3.12 4.6 6.0 6.6

*From PCSWMM model, 3-hour Chicago storm distribution.

To prevent 2-year ponding at CBMHO1 due to Qcapture beiNg less than Qapproach as shown above in
Table 5.4, CBMHO1 will be installed as a 2400mm diameter structure providing approximately
10.6m? of underground storage. This will provide sufficient storage to contain the 2-year storm
event and prevent any 2-year ponding at the surface.

Both IPEX Tempest LMF (i.e. Vortex ICD’s) and MHF (i.e. 102mm & 127mm) ICDs are proposed
for the subdivision. Sizing documentation and correspondence is provided in Appendix D.

Overland Flow (Major System)

The major system network was evaluated using the PCSWMM model to ensure that the overland
flow depths and velocities conform to the City of Ottawa Sewer Design Guidelines (Oct. 2012).
The results of the 100-year modeling indicate that the overland flow depths on all streets will be
less than 0.35m, the product of depth x velocity will be less than 0.60. The model results for
overland flow and at low points are summarized in Table 5.6.

Table 5.6: Overland Flow Results

100-year 100-year +20%
Total ; :
: Peak : Static Depth veloels; Peak : Total Rl
Location Velocity : X Velocity X
Flow Depth (static + Flow Depth
. Depth Depth
dynamic)
(L/s) (m/s) (m) (m) (m?/s) (L/s) (m/s) (m) (m?/s)
Road Catchbasins (In-Sags)
CB03/04 | 162.2 0.07 0.07 0.21 0.01 204.7 0.10 0.23 0.02
CBMHO1 | 215.9 0.12 0.28 0.29 0.03 272.5 0.40 0.33 0.13
High Points
HPO1 - - - - - - - - -
HP02 48.4 0.07 - 0.10 <0.01 101.8 0.08 0.13 0.01
HPO3 19.9 1.24 - 0.01 0.01 209.1 3.2 0.02 0.06

*From PCSWMM model, 3-hour Chicago storm distribution.

Hydraulic Grade Line

Table 5.7 provides a summary of the 100-year HGL elevations at each storm manhole. The
results of this analysis were used to ensure that a minimum freeboard of 0.30m is provided

Novatech
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between the 100-year HGL and the designed underside of footing (USF) elevation; as indicated
on the Plan and Profiles (Drawings 117034-PR1 & 117034-PR2).

There is no surcharging within the on-site sewers during both the 100-year and 100-year (+20%).
The minimum USF elevations have been set 0.30 m higher than the downstream obvert
elevations. Refer to the Grading Plan (117034-GR).

Table 5.7: 100-year HGL Elevations

. Surcharge
Pipe / MH Information e E(I::\)/atlom Above Pﬁ)e Min.
Manhole I™"1/5™ T D/S Pipe | DIS Pipe oprer |l5J|§C
ID Pipe nvert | Obvert | MHT/G 100yr | 10OVT | g0y, | 100YT | ()
Size | Elev. Elev. B {#20%) {#20%)
(mm) (m) (m) (m) (m) (m) (m) (m)

CBMHO1 | 300 72.89 73.19 76.14 | 7312 | 7312 | 000 | 000 | 73.49
MHO02 525 71.77 72.30 7776 | 72.05 | 7205 | 000 | 000 | 7260
MHO04 450 72.19 72.64 7742 | 7258 | 7258 | 000 | 000 | 72.94
MHO06 450 72.60 73.05 7664 | 72.90 | 7290 | 000 | 000 | 7335
MHO08 450 72.15 72.60 7768 [ 7231 | 7232 | 000 | 000 | 72.90

*From PCSWMM model, 3-hour Chicago storm distribution.

Comparison of Peak Flows

Table 5.8 provides a comparison of the minor system flows from the proposed development to
Klondike Road and major system flows / direct flows to Shirley’s Brook.

Table 5.8: Comparison of Peak Flows

Drainage | Allowable Release Rate' 100-year Peak Flow?
Area (Lis) (L/s)
5 Prolposed Minor Major Minor Major
evelopment System System System System
(ha) | Kiondike | (Shirley’s | (Klondike | (Shirley’s | TOTAL
Rd.) Brook) Rd.) Brook)
Subdivision 1.84 179.4 2241 178.2 274.0 452.2
Site Plan 0.60 51.0 73.1 51.0 0 51.0
Block
Subject Site 2.44 230.4 297.2 229.2 274.0 503.2
() Allowable release rate is based on drainage area (2006 SWMF ‘C’ Report) x 85 L/s/ha (Klondike Rd.) & 121.8 L/s/ha
(Shirley’s Brook).

2 PCSWMM model results for the 3-hour Chicago storm distribution.

The 100-year minor system peak flow to Klondike Road is controlled to just under the allowable
release rate of 230.4 L/s for the proposed subdivision. The total 100-year major system peak flow
to Shirley’s Brook, from the rear yard perforated pipe system, is also less than the 100-year major
system allowable release rate for the Subject Site (121.8 L/s/ha or 297.2 L/s). The 2-year and 5-
year major system peak flows to Shirley’s Brook of 18.3 L/s and 39.9 L/s respectively, are also
less than the pre-development peak flows to Shirley’s Brook outlined in Section 5.3.2 (62.7 L/s
and 84.5 L/s).
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5.4.3 Rear Yard Perforated Pipes

Drainage from the rear yards / rooftops will be collected with rear yard catchbasins connected to
a perforated pipe system. The perforated pipe system will consist of 250mm perforated pipe
surrounded by 50mm dia. clearstone. The proposed perforated pipes in the rear yards will
promote infiltration. This will mitigate the reduction in groundwater infiltration / recharge resulting
from the proposed increase in impervious areas. Infiltration has not been accounted for in the
model.

5.4.4  Stormwater Management Requirements for Site Plan Block
The Site Plan Block (0.60 ha) is to adhere to the following stormwater management criteria:

e Minor system inlet rate = 51 L/s
e Major system storage =81.6 m®

e No major system overland flow to Shirley’s Brook during the 100-year storm event.
The development of the Site Plan Block is to not include major system overland flow to Shirley’s

Brook during the 100-year storm event. The allowable 100-year flow rate to Shirley’s Brook for
the Subject Site is being used by the proposed subdivision.

6.0 ROADWAYS

6.1 Proposed Road Infrastructure

The proposed development will consist of a local roadway with an 18.0m right of way (ROW) to
provide access to the townhome and semi-detached units. The access to the medium density
block will consist of a private roadway. The proposed cross sections will conform to City of Ottawa
Standards.
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7.0 EROSION AND SEDIMENT CONTROL

Erosion and sediment control measures will be implemented during construction in accordance
with the “Guidelines on Erosion and Sediment Control for Urban Construction Sites” (Government
of Ontario, May 1987). An Erosion and Sediment Control Plan will be prepared as part of the
detailed design.

Typical erosion and sediment control measures recommended include, but are not limited to, the
use of silt fences around perimeter of site (OPSD 219.110), catch basin inserts under catch
basin/maintenance hole lids, heavy duty silt fence barrier (OPSD 219.130), straw bale check
dams (OPSD 219.180), rock check dams (219.210 or OPSD 219.211), riprap (OPSS 511), mud
mats, silt bags for dewatering operations, topsoil and sod to disturbed areas and natural grassed
waterways. Dewatering and sediment control techniques will be developed for the individual
situations based on the above guidelines and utilizing typical measures to ensure erosion and
sediment control is controlled in an acceptable manner and there is no negative impact to adjacent
Lands, water bodies or water treatment/conveyance facilities.

It will be the responsibility of the Contractor to submit a detailed construction schedule and
appropriate staging, dewatering and erosion and sediment control plans to the Contract
Administrator for review and approval prior to the commencement of work. A copy of the City of
Ottawa Special Provision F-1005 is included in Appendix E which will become part of any contract
and which outlines the contractual requirements which includes preparation of a detailed erosion
and sediment control plan.

General Erosion and Sediment Control Measures

e All erosion and sediment control measures are to be installed to the satisfaction of the
engineer, the municipality and the conservation authority prior to undertaking any site
alterations (filling, grading, removal of vegetation, etc.) and remain present during all
phases of site preparation and construction.

e A qualified inspector, provided by the owner, should conduct daily visits during
construction to ensure that the contractor is working in accordance with the design
drawings and that mitigation measures are being implemented as specified.

o Alight duty silt fence barrier is to be installed in the locations shown on the Erosion
and Sediment Control Plan.

o Rock check dams and/or straw bales are to be installed in drainage ditches.

o Catch basin inserts are to be placed under the grates of all proposed and existing
catchbasins and structures.

o After complete build-out, all sewers are to be inspected and cleaned and all
sediment and construction fencing is to be removed.

e The contractor shall ensure that proper dust control is provided with the application of
water (and if required, calcium chloride) during dry periods.

e The contractor shall immediately report to the engineer or inspector any accidental
discharges of sediment material into any ditch or sewer system. Appropriate response
measures shall be carried out by the contractor without delay.

The contractor acknowledges that failure to implement erosion and sediment control measures
may result in penalties imposed by any applicable regulatory agency.
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8.0 CONCLUSIONS AND RECOMMENDATIONS

Sanitary Servicing

The analysis of the proposed sanitary servicing confirms the following:

o ltis proposed that the development will outlet directly to the 200mm sanitary sewer along
Klondike Road at Sandhill Road. The proposed outlet is consistent with the approved
Brookside Subdivision Infrastructure Servicing Study (Novatech).

e The proposed development can be serviced with a 200mm sanitary sewer system.

e The total proposed sanitary flow from the subject lands and future blocks is 4.1 L/s, which
equals the calculated flows in the Brookside Subdivision Servicing Study (4.1 L/s).

e The proposed and existing sanitary sewers have adequate capacity to accommodate the
peak sanitary flow.

Watermain
The analysis of the proposed watermain network confirms the following:

e |t is proposed to service the site with 50mm and 200mm pipe with a connection to the
existing 400mm diameter watermain at Klondike and Sandhill Road and the 300mm
diameter watermain in Sandhill Road.

e The analysis confirms the proposed watermain provides adequate fire protection and
domestic service under all operating conditions.

¢ Distribution mains have been looped by connecting to the existing 300mm and 400mm
diameter watermains at Klondike Road and Sandhill Road providing redundant supply and
improved circulation and water quality.

Stormwater Management

The following provides a summary of the storm servicing and stormwater management system:

o Proposed storm sewer system will convey stormwater to existing MH 159 on Klondike
Road.

o Storm sewers (minor system) have been designed to convey the uncontrolled 2-
year peak flow using the Rational Method.

o Inflows to the minor system will be controlled using inlet control devices (ICDs) to
an overall allowable release rate of 230.4 L/s.

o A minimum clearance of 0.30m is provided between the 100-year hydraulic grade
line (HGL) or storm sewer obvert and the designed underside of footing elevations.

¢ Roads graded in a saw-toothed pattern to provide surface stormwater storage during
storm events that exceed the allowable minor system inlet rate.

o The major overland flow outlet for the site is the pathway block to Shirley’s Brook.

o Ponding depths do not exceed 0.35m for all storms up to and including the 100-
year event.

e Rear yard drainage at Blocks 2 to 8 will be collected by a perforated pipe system, which
will outlet to Shirley’s Brook.
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Erosion and Sediment control

e FErosion and sediment control measures (i.e. filter fabric, silt fences, etc.) will be
implemented prior to construction and are to remain in place until vegetation is
established.

e The Erosion and Sediment Control Plan will ensure erosion and sediment control is
controlled in an acceptable manner and there is no negative impact to adjacent lands,
water bodies or water treatment/conveyance facilities.

9.0 CLOSURE

The preceding report is respectfully submitted for review and approval. Please contact the
undersigned should you have questions or require additional information.

NOVATECH

Prepared by:

L.R. WILSON

100160065

Lucas Wilson, P.Eng. Mark Bissett, P.Eng.
Project Coordinator Senior Project Manager
FOR REVIEW
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m Planning, Infrastructure and Economic Development Department

Services de la planification, de I'infrastructure et du développement économique

MEMO

Date: August 12, 2019

To/ . , Laurel McCreight, Planner
Destinataire
From / Ghislaine Miliu, Project Manager, Infrastructure

Expéditeur ~ Approvals

Pre-Application Consultation
1055 Klondike and Ward No. 4, Councillor
Jenna Sudds,

. the proposal is to develop a residential File No. PC2019-0204
Subject / subdivision consisting of semi-detached
Objet dwellings, and low-rise

apartment dwellings. One main internal street is
proposed, with a separate entrance to the
apartment block.

Please note the following information regarding the engineering design submission for
the above noted site:

1. The Servicing Study Guidelines for Development Applications are available at the
following address: https://ottawa.ca/en/city-hall/planning-and-
development/information-developers/development-application-review-
process/development-application-submission/quide-preparing-studies-and-
plans#servicing-study-guidelines-development-applications

2.  Servicing and site works shall be in accordance with the following documents:
= Ottawa Sewer Design Guidelines (October 2012)
= Ottawa Design Guidelines — Water Distribution (2010)

= Geotechnical Investigation and Reporting Guidelines for Development
Applications in the City of Ottawa (2007)

= City of Ottawa Slope Stability Guidelines for Development Applications
(revised 2012)

= City of Ottawa Environmental Noise Control Guidelines (January, 2016)
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Services de la planification, de I'infrastructure et du développement économique

= City of Ottawa Park and Pathway Development Manual (2012)
= City of Ottawa Accessibility Design Standards (2012)
= Ottawa Standard Tender Documents (latest version)
= Ontario Provincial Standards for Roads & Public Works (2013)

3. Record drawings and utility plans are also available for purchase from the City
(Contact the City’s Information Centre by email at InformationCentre@ottawa.ca or
by phone at (613) 580-2424 x.44455).

4. The proposed site will require extension of all services (water, sanitary and
stormwater).

5. The Stormwater Management Criteria, for the subject site, is to be based on the
following:

i. There is currently no storm sewer on Klondike Road directly in front of the
1055 Klondike Property. There is a storm sewer manhole / system at the
intersection of Klondike Road and Sandhill Road conveying flow to a ditch
upstream of “Pond C”.

i. Based on both the Shirley’s Brook Floodplain Analysis and SWM Report
(Klondike Road Development Lands, prepared by Novatech, May 2006) and
the Shirley’s Brook SWM Facility “C” Detailed Design Report (prepared by
Novatech, 2006), it appears that Pond “C” was sized to service the 1055
Klondike parcel. Please demonstrate that the existing storm sewer and pond
have capacity to service this proposed development (quantity and quality
control).

iii. Barring any additional SWM requirements from the MVCA (please see the
note below), refer to the SWM design criteria in the Shirley’s Brook SWM
Facility “C” Detailed Design Report (prepared by Novatech, 2006) for the
proposed development area (including rear yards):

* Minor system allowable release rate of 85 L/s/ha;

* Onsite major system storage of 50 m3 / ha (please see the note below);
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Vii.

Services de la planification, de I'infrastructure et du développement économique
+ ICDs will be installed in the roadway catchbasins to ensure flow into the
storm sewer system does not exceed the 5-year runoff rates; and

» HGL for 100-year event must have at least 0.3 m freeboard to the
underside of footings.

NOTE: that MVCA is reviewing the SWM design criteria provided in the
Shirley’s Brook SWM Facility “C” Detailed Design Report (prepared by
Novatech, 2006). The MVCA may require further stormwater management
requirements be imposed on lands draining to Shirley’s Brook (for example,
this may include additional onsite major system storage volume, potentially
requiring collection and storage of all runoff for storm events up to and
including the 100-year return period). Please contact the MVCA to confirm all
SWM design criteria (ESC, quality and quantity control).

IDF information derived from the Meteorological Services of Canada rainfall
data, taken from the MacDonald Cartier Airport, collected 1966 to 1997.

A calculated time of concentration (Cannot be less than 10 minutes).

Flows to the storm sewer in excess of the 5-year storm release rate, must be
detained on site (please confirm with MVCA whether the onsite major system
storage is 50 m3 / ha, or whether storage volume must be provided to
attenuate all runoff up to and including the 100-year event).

SWNM calculations using modified rational method is acceptable however, if a
combination of surface storage (roof or at-grade / parking lot) is proposed in
addition to sub-surface / cistern storage then the consultant is reminded to
either:

(a) use a dynamic computer model; or
(b) use modified rational method:

1. assuming an average release rate of 50% peak flow rate for a
cistern / sub-surface storage facility.

2. provide calculations for each storage facility /area (roof vs sub-
surface storage) with respect to its attributing drainage area; and
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3. where storage facilities are inline (or in series), please add the
upstream peak release rate to the downstream storage facilities
modified rational method calculator.

6. Please note that there is a Special Area Development Charge for the subject site.
Please refer to the current Development Charge attached (By-Law No. 2019 —
163). Note that this is the Charge for 2019 and may change over time.

7. Deep Services (Storm, Sanitary & Water Supply)

i.  Provide existing servicing information and the recommended location for the
proposed connections. Services should ideally be grouped in a common
trench to minimize the number of road cuts.

ii. ~ Connections to trunk sewers and easement sewers are typically not
permitted.

iii. — Provide information on the monitoring manhole requirements — should be
located in an accessible location on private property near the property line
(i.e. Not in a parking area).

iv.  Review provision of a high-level sewer.
v.  Provide information on the type of connection permitted

Sewer connections to be made above the springline of the sewermain as
per:

a. Std Dwg S11.1 for flexible main sewers — connections made using
approved tee or wye fittings.

b. Std Dwg S11 (For rigid main sewers) — lateral must be less that 50%
the diameter of the sewermain,

c. Std Dwg S11.2 (for rigid main sewers using bell end insert method) —
for larger diameter laterals where manufactured inserts are not
available; lateral must be less that 50% the diameter of the sewermain,

d. Connections to manholes permitted when the connection is to rigid
main sewers where the lateral exceeds 50% the diameter of the
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sewermain. — Connect obvert to obvert with the outlet pipe unless
pipes are a similar size.

e. No submerged outlet connections.

As per Section 4.3.1 of the Water Design Guidelines: “Service areas with a basic
day demand greater than 50 m?/day (about 50 homes) shall be connected with a
minimum of two feedermains to avoid the creation of a vulnerable service area.
Distribution mains shall be looped whenever possible to provide redundant supply
and improved circulation and water quality.”

Based on the proposed sub-division the site requires two watermain feeds.
Linking the existing watermain stubs on Klondike Road (from March Road) to
Sandhill Road.

Note: one connection to the existing watermain stub on Klondike at the intersection
of Sandhill will not be accepted.

Water Boundary condition requests must include the location of the service and
the expected loads required by the proposed development. Please provide the
following information:

i. Location of service

i. Type of development and the amount of fire flow required (as per FUS,

1999).
iii. Average daily demand: ___I/s.
iv. Maximum daily demand: ___|/s.
v. Maximum hourly daily demand: ____I/s.

The applicant will need to confirm with the City whether sufficient capacity is
available in the local sanitary sewer on Sandhill or Klondike to accommodate flows
generated from the subject site.

Please note that residual capacity at the Briaridge PS is a constraint. A study is
currently underway to increase the rated capacity at the station from 55 I/s to 175
I/'s. The project to increase capacity is likely a few years away (target date 2021-
2022). Note that an EA is not required as part of scope of work for this upgrade.
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MOECC ECA Requirements

An MOECC Environmental Compliance Approval will be required for the proposed
development due to new services and roads. Please contact Ontario Ministry of
the Environment and Climate Change, Ottawa District Office to arrange a pre-
submission consultation:

For residential applications: Charlie Primeau
(613) 521-3450, ext. 251

Charlie.Primeau@ontario.ca

Note that the typically the Public Consultation performed as part of the ESA
process is submitted as part of the application for the ECA. Please confirm this
with the MOECC Ottawa District Office as part of the pre-submission consultation.

Phase 1 ESAs and Phase 2 ESAs must conform to clause 4.8.4 of the Official Plan
that requires that development applications conform to Ontario Regulation 153/04.

Should you have any questions or require additional information, please contact me
directly at (613) 580-2424, x 28699 or by email at ghislaine.miliu@ottawa.ca.
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File Number: PKNSH-63
December 12, 2019

Mark Young

City of Ottawa

Planning & Growth Management
110 Laurier Avenue West, 4th Floor
Ottawa, ON K1P 1)1

Dear Mr. Young:

Re: Plan of Subdivision and Zoning By-law Amendment D07-16-19-0024 & D02-02-19-0115
1055 Klondike Road, City of Ottawa

The staff of Mississippi Valley Conservation Authority (MVCA) has reviewed the above noted plan of
subdivision and zoning by-law amendment applications for concerns related to natural heritage and
natural hazards for the subject property and surrounding lands. The scope of the natural heritage review
includes wetlands, watercourses and significant valleylands, while the focus of the natural hazards review
includes flood plain, unstable slopes and unstable soils. MVCA has also reviewed the proposed stormwater
management for the development, with a focus on water quality.

The following comments are offered for your consideration:

Summary of Proposal

The application summary indicates that the applicant proposes to construct 12 semi-detached dwellings
and 46 townhouses on a 4.5 ha parcel. Future plans include an apartment building. Additional planning
approvals will be required prior to the development of the apartment buildings.

Property Overview

The property is presently generally undeveloped table land with a plateau in the middle of the site.
Existing runoff is conveyed as sheet flow to the west and northeast to Shirley’s Brook.



Natural Heritage and Environmental Impact Statement

The main natural heritage feature in proximity to the subject lands is Shirley’s Brook, which flows adjacent
to the western and northern portion of the subject lands.

Mississippi Valley Conservation Authority (MVCA) has been circulated the following in support of the
development:

e  “1055 Klondike Road, Environmental Impact Statement and Tree Conservation Report” prepared
by Bowfin Environmental Consulting Inc., September 2018.

Environmental Impact Statement

Site visits were conducted between April and August 2018 and included assessments of tree cavities, turtle
habitat, fish habitat, vegetation communities and species at risk.

Wetlands and Watercourses

The western and the northern edges of the property are bounded by Shirley’s Brook. This is a permanent
watercourse that supports cool-warm water fish habitat. As there are no proposed alterations to the
channel or the banks of the creek, it was agreed in pre-consultation with MVCA that the fish population
would not need to be sampled.

Species at Risk (SAR)

Only one turtle, a dead red-eared slider (an exotic species), was observed along Shirley’s Brook. The
watercourse and corridor are considered Category 2 Blanding’s Turtle habitat due to Blanding’s Turtle
observations to the north of the property. As such the Blanding’s Turtle habitat within the Shirley’s Brook
corridor will be protected with a 30 m setback from the top of bank and installation of turtle exclusion
fencing along the edge of the setback. A 6 m wide recreational path corridor is proposed within the buffer
that will connect to the City of Ottawa park north of the property. This pathway will be in the portion of
the buffer directly adjacent to the subdivision properties and predominantly outside of the erosion hazard
limit.

Mitigation and Compensation

The EIS/TCR lists several mitigation measures that should be incorporated into the project design. Of note,
it recommends that the recreational “pathway be constructed out of woodchips or other material that
will help discourage turtles from nesting (gravel pathways should be avoided).” The Shirley’s Brook
Combined Setback Limits drawing (Novatech, July 2019) indicates a stone dust path.

Summary

“All of the impacts can be mitigated through the use of common mitigation measure and no residual
negative impacts to the natural environment are anticipated as a result of the development.”



MVCA Review and Recommendations

MVCA has reviewed the above documents and is in support of the recommended mitigation and
compensation measures. MVCA also recommends the following:

Landscaping plan:

e Natural areas to be retained are to be isolated by sturdy construction fencing or similar barrier at
least 1 m in height during construction in order to ensure their retention.

e Disturbed areas should be replanted with locally grown native species. Use of invasive non-native
plant material should be discouraged.

Natural Hazards

All development is proposed outside of any identified Natural Hazards and outside the 30 m setback as
outlined in the Shirley’s Brook Combined Setback Limits Figure DSK-3, July 24, 2019.

The following report was reviewed by Mississippi Valley Conservation Authority (MVCA) engineering staff:

o  Slope Stability Assessment and Meander Belt Setback Proposed Residential Subdivision (July 2019)
prepared by Gemtec Consulting Engineers and Scientists.

Slope Stability/Meander Belt

The requisite hazard for setting the Regulation Limit under Ontario Regulation 153/06 along Shirley’s
Brook for the west development boundary is the stable slope line and for the north boundary the meander
belt erosion hazard. In determining the Regulation Limit, the standard default values recommended by
the Province for defining the stable slope line and meander belt limit were used.

To address the slope stability issues, Gemtec staff reviewed four cross-sections along the west side of the
property.

The slope stability analyses indicated that for three of the four cross-sections reviewed, the existing slopes
in their current configurations are considered stable, with factors of between 1.7 and 3.0. For the fifth
cross-section (factor of safety of the existing slope 1.4) the stable slope allowance was calculated to be an
additional 1.25 m beyond the crest of the existing slope. For the cross-section locations that were
determined to be stable in their existing configuration, an 8 m toe erosion allowance was added to the
east of the existing crest of the slope to define the erosion hazard limit. The 8 m toe erosion allowance is
the applicable allowance for clays and clay-silt soils, where there is evidence of active erosion, as
documented in the Technical Guide River and Stream Systems: Erosion Hazard Limit prepared by the
Minister of Natural Resources and Forestry (Table 3). Although the MVCA, in previous comments, had
suggested that the toe erosion allowance should be used to define the toe of the slope before completing
stable slope calculations, the method of adding it to the stable slope line is supported in the City of
Ottawa’s Slope Stability Guidelines for Development Applications.

For the fifth cross-section location (cross-section A-A), the erosion hazard limit consists of the stable slope
line (1.25 m beyond the crest of the existing slope) plus the 8 m toe erosion allowance plus the 6 erosion
access allowance. The erosion access allowance was not added to the locations where the existing slope
was determined to be stable, in its existing configuration, (factor of safety greater than 1.5) under the
rationalization that the purposes of implementing the access allowance are not required if the slope is
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considered stable. The erosion hazard limit for the subject site is shown on the Shirley’s Brook Combined
Setback Limits Figure DSK-3 included in the submission.

For the northern section of the subject side, the factor of safety of the existing slope was calculated as
4.2. Therefore, the erosion hazard limit was established as a 27.5 m setback from Shirley’s Brook which
is half of the 55 m meander belt width calculated in the Kanata North Community Design Plan —
Environmental Management Plan Report (June 2016) (Figure 3.18).

The delineation of meander belt and the north section of the property is acceptable as outlined on the
combined setbacks Plan DSK — 3, July 24, 2019

Floodplain

The floodplain is confined within the 30 m setback and no floodproofing requirements are recommended
for this development.

Stormwater Management

The following report was reviewed by Mississippi Valley Conservation Authority engineering staff:

e 1055 Klondike — Maple Leaf Homes Site Serviceability and Stormwater Management Report (July
2019) prepared by Novatech Engineers, Planners and Landscape Architects

Post-development runoff from the subject site is tributary to the existing storm sewer on Klondike Road
and the existing stormwater management (SWM) facility at the corner of Klondike Road and March Valley
Road (Facility ‘C’). This SWM facility outlets to Shirley’s Brook upstream (west) of March Valley Road.
Runoff from the subject site was included in the design of the Facility ‘C’ SWM facility and the storm sewer
on Klondike Road assuming:

e A maximum minor system inlet rate of 85L/s/ha (minor system peak flow of 207.4 L/s for the 2.44
ha site);

e Major system storage of 50 m3/ha; and

o After the above two criteria are exceeded, major system flow is conveyed overland to Shirley’s
Brook.

The Facility ‘C’ SWM facility was designed assuming the subject site developed at an imperviousness value
of 52%. Considering the proposed imperviousness value of 55% for the subject site, the permanent pool
volume in the facility exceeds the storage required to provide enhanced water quality control for the
tributary drainage area.

A conceptual PCSWMM model was assembled for the subject site including the medium density block.
With this model, the 1:100 year hydraulic grade line in the storm sewer and the minor and major system
peak flow rates were reviewed to confirm that the above noted criteria can be addressed. This analysis
confirmed that the minor system peak flow criteria can be addressed, however, due to the limited road
area (only Street 1) the available surface storage achievable on the subdivision area (townhouses and
semi-detached residential portion) is only 51.6 m3. Therefore, the design of the medium density block
will have to provide a total storage of 70.4 m3to achieve the required 50 m3/ha major system storage
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criteria for the entire site. Depending on the timing of the development of the overall site, to achieve this
total storage a temporary dry pond may be required on the medium density block. It is stated in the
report that the grading design and available storage will be confirmed during detailed design stage of the
development.

It is also stated in the report that the implementation of best management practices (BMPs) and low
impact development (LID) measures, to reduce the impacts of the proposed development on the
hydrologic cycle and mitigate the reduction in groundwater infiltration/recharge, will be reviewed during
the detailed design stage.

Summary

The analysis and the level of detail provided in the submissions is sufficient for MVCA engineering staff to
be satisfied that the proposed subdivision layout as proposed can be designed to meet the required
criteria. The detailed design of the subdivision and the SWM and drainage system should address the
documented criteria and include the implementation of LID measures.

Conclusion

Thank you for providing the Conservation Authority the opportunity to review this proposal. We trust
these comments will meet your requirements at this stage in the review process. Please keep MVCA
apprised of the status of these applications, including any decisions that may be made. We would
appreciate the opportunity to provide input on any draft conditions relating to the stormwater
management for the plan of subdivision application.

Please contact the undersigned with any questions that may arise.

Regards,

%,,z%é;‘

Matt Craig
Manager of Planning and Regulations
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1055 Klondike Road - Orr Ridge: Sanitary Sewer Design Sheet

AREA RESIDENTIAL ICI INFILTRATION PIPE
Semi-Detached
Singles | Towns TOTAL
Light Accum. Commercial | Institutional | Accum. | Peak | Total | Accum. [ Infilt. | Total Full Flow
Future |Future 1075 Accum. | Peak | Peak Flow | Industrial Area Peak Area Area Area Flow Area Area Flow | Flow Size Slope | Length | Capacity Vel. Q/Qyu
ID From | To Units Pop. Units | Pop. | Block 10 |Klondike Rd| Pop. | Pop. Pop. | Factor (I/s) Area (ha) (ha) Factor (ha) (ha) (ha) (I1s) (ha) (ha) (I1s) | (Us) (mm) (%) (m) (I/s) (m/s) (%)
1055 Klondike Road Drainage Areas
A1 7 5 0 0.0 15 40.5 0.00 0.0 40.5 40.5 3.7 0.5 0.00 0.00 0.00 0.0 0.64 0.64 0.2 0.7 200 0.65 19.9 27.6 0.85 2.5%
A1-2 5 3 0 0.0 29 78.3 0.00 0.0 78.3 118.8 3.6 1.4 0.00 0.00 0.00 0.0 0.80 1.44 0.5 1.9 200 0.50 100.0 24.2 0.75 7.7%
A1-3 3 1 0 0.0 14 37.8 0.00 0.0 37.8 156.6 3.5 1.8 0.00 0.00 0.00 0.0 0.41 1.85 0.6 2.4 200 0.50 62.3 24.2 0.75 10.0%
A2-1, A2-2 9 1 0 0.0 0 0.0 53 10 128.9| 1289 128.9 3.6 1.5 0.00 0.00 0.00 0.0 0.88 0.88 0.3 1.8 200 0.65 46.2 27.6 0.85 6.5%
1 266 0 0.0 0 0.0 0.00 0.0 0.0 285.5 3.5 3.2 0.00 0.00 0.00 0.0 0.00 2.73 0.9 4.1 200 0.65 117.0 27.6 0.85 14.9%
Off-site Drainage Areas (To Briar Ridge Pump Station
A3-3 266 | 265 0 0.0 57 153.9 0.00 0.0 | 153.9 @ 4394 3.4 4.8 0.00 0.00 0.00 0.0 2.47 5.20 1.7 6.6 200 0.32 91.0 19.4 0.60 33.9%
A3-4 265 | 264 0 0.0 0 0.0 0.00 0.0 0.0 439.4 3.4 4.8 0.00 2.21 2.21 1.1 2.21 7.41 2.4 8.4 200 0.32 120.0 19.4 0.60 43.2%
A3-5 264 | 206 0 0.0 107 | 288.9 0.00 0.0 | 2889 7283 3.3 7.8 0.00 0.00 2.21 1.1 3.99 11.40 3.8 12.6 250 0.24 306.3 30.4 0.60 41.6%
A3-I1-\,3/-\63-2, 206 | 205 201 683.4 392 | 1058.4 0.00 0.0 | 1741.8 | 2470.1 3.0 241 9.02 0.00 11.23 5.5 37.33 48.73 16.1] 456 450 0.20 52.5 133.0 0.81 34.3%
A3-7, A3-8 | 205 | 204 0 0.0 0 0.0 0.00 0.0 0.0 | 24701 3.0 241 5.4 5.4 4.7 0.00 0.00 11.23 15.7 5.40 54.13 179 57.7 450 0.20 79.7 133.0 0.81 43.4%
204 | 203 0 0.0 0 0.0 0.00 0.0 0.0 | 24701 3.0 241 5.4 4.7 0.00 0.00 11.23 15.7 0.00 54.13 179 57.7 450 0.20 79.7 133.0 0.81 43.4%
203 | 202 0 0.0 0 0.0 0.00 0.0 0.0 | 24701 3.0 241 7.9 13.3 3.9 0.00 0.00 11.23 26.5 7.90 62.03 20.5) 71.0 450 0.26 90.0 151.7 0.92 46.8%
202 | 201 0 0.0 0 0.0 0.00 0.0 0.0 | 24701 3.0 241 13.3 3.9 0.00 0.00 11.23 26.5 0.00 62.03 20.5) 71.0 450 0.25 270.0 148.7 0.91 47.8%
201 PS 0 0.0 0 0.0 0.00 0.0 0.0 | 24701 3.0 241 13.3 3.9 0.00 0.00 11.23 26.5 0.00 62.03 20.5) 71.0 450 0.15 21.6 115.2 0.70 61.7%
Design Parameters: Population Density: Project: 1055 Klondike Road - Orr Ridge (117034)
Avg Flow/Person = 280 l/day ppl/unit units/ha Designed: LRW
Comm./Inst. Flow = 28000 I/ha/day Checked: MAB
Light Industrial Flow = 35000 I/ha/day Future Block 10 Apartment Unit 2.1
Infiltration = 0.33 I/s/ha Future 1075 Klondike Road 1.8 35 Date: February 18, 2021
Pipe Friction n = 0.013 Single 34
Residential Peaking Factor = Harmon Equation (max 4, min 2) Semi/ Town 2.7
Peaking Factor Comm./Inst. 1.5

L.R. WILSON

100160065
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BROOKSIDE SUBDIVISION

SANITARY SEWER DESIGN SHEET

LOCATION RESIDENTIAL AREA AND POPULATION IND INST ICl INFILTRATION FLOW PIPE
Street From To Area Dwellings Pop. | Cumulative | Peak |Peakl Area | Accu. |Peak |Area Accu. Peak]Total| Accu. | Infiltration | Total | Length | Dia Dia | Slope | Velocity | Capacity | Ratio
Node Node SFH TH Area | Pop. | Factor |Flow Area |Factor Area Flow|Area| Area Flow Flow Act | Nom (Full) (Full) Q/Qfull
(ha) (ha) (I/s) | (ha) | (ha) (ha) (ha) (s) | (ha) | (ha) (/s) (/s) (m) (mm) [ {mm)| (%) (m/s) (I/s) (%)
Area 1 - March Road
Offsite| MH 261 6.10 610/ 6.10, 610.0, 393 97 6.1 6.1 1.7 114
MH 261 MH 260 0.19 6.29, 610.0{ 393 97 0.2 6.3 18] 115 92.0 203| 200] 0.33 0.61 19.6| 58%
MH 260 MH 259 0.17 646, 610.0{ 3.93 97 0.2 6.5 18] 115 71.0 203| 200, 1.13 1.12 36.3] 32%
MH 259| MH 258 0.13 6.59| 610.0| 3.93] 9.7 0.1 6.6 18] 116 54.4 203, 200; 0.37 0.64 208, 56%
Area 3 - Brookside Subdivision
Maxwell Bridge Rd  |MH 258 |MH 256 0.24 3 102/ 6.83] 6202 3.92| 99 0.2 6.8 1.9] 118 42.6 203 200} 2.35 1.62 52.4| 22%
Windance Cres MH 249 |MH 257 0.47 7 23.8] 047 23.8, 4.00| 04 0.5 0.5 0.1 0.5 54.7 203| 200| 2.00 1.49 48.3 1%
MH 257 |MH 256 0.37 5 170, 0.84 40.8; 4.00{ 0.7 0.4 0.8 0.2 0.9 51.5 203| 200! 0.82 0.95 31.0 3%
Maxwell Bridge Rd  |MH 256 |MH 255 0.60 9 30.6| 827| 691.6] 3.90/109 0.6 8.3 23] 132 80.5 203} 200, 1.1 1.11 36.0f 37%
MH 255 |MH 250 0.38 6 20.4| 8.65 712| 3.89|11.2 0.4 8.7 24 136 56.4 203| 200| 1.35 1.22 39.7| 34%
Pendra Way MH 246 |MH 254 0.44 7 23.8| 044 238/ 4.00| 04 0.4 0.4 0.1 0.5 52.0 203| 200{ 0.90 1.00 324 2%
MH 254 |MH 253 0.22 2 6.8] 0.66 30.6] 4.00] 05 0.2 0.7 02 0.7 115 203| 200| 061 0.82 26.7] 3%
MH 253 |MH 252 0.00 0.0, 0.66 30.6] 4.00] 05 0.0 0.7 0.2 0.7 35.2 203| 200| 057 0.80 25.8 3%
MH 252 |MH 251 0.11 1 34| 077 34.0] 4.00| 0.6 0.1 0.8 0.2 0.8 10.6 203| 200| 0.66 0.86 27.8 3%
MH 251 |MH 250 0.54 9 306 1.20 61.2| 4.000 1.0 0.5 1.2 0.3 13 67.8 203| 200| 0.60 0.82 265 5%
Maxwell Bridge Rd |MH 250 |MH 242 0.42 6 204} 10.27| 7936 3.86|124 04| 103 29| 153 82.0 203| 200| 0.80 0.94 306 50%
Windance Cres MH 249 |MH 248 0.15 2 6.8; 0.15 6.8| 4.00| 0.1 0.2 0.2 0.0 0.2 20.2 203| 200] 1.00 1.05 342 0%
MH 248 |MH 247 0.23 2 6.8 0.38 136/ 4.00| 0.2 0.2 0.4 0.1 0.3 13.1 203| 200| 2.30 1.60 51.8 1%
MH 247 |MH 246 0.49 6 204| 0.87 34.0f 4.00| 0.6 0.5 0.9 0.2 0.8 815 203| 200 2.90 1.80 58.2 1%
MH 246 |MH 245 0.94 14 47.6| 181 816/ 4.00] 1.3 0.9 1.8 0.5 1.8] 123.0 203| 200{ 1.20 1.15 374, 5%
MH 245 |MH 244 0.20 3 8.1] 2.01 897/ 400 1.5 0.2 2.0 0.6 2.0 11.2 203] 200, 036 0.63 205, 10%
MH 244 |MH 243 0.18 5/ 13.5] 2.19| 103.2] 4.00] 1.7 0.2 2.2 0.6 2.3 29.8 203, 200, 034 0.61 19.9] 11%
MH 243 |MH 242 0.79 7 12| 56.2| 2.80] 1459 4.00| 24 0.8 2.8 0.8 3.1] 1080 203| 200, 032 0.60 193] 16%
Maxwell Bridge Rd |MH 242 |MH 240 0.39 5 17.0] 13.46| 956.5| 3.81|14.8 04| 135 38| 185 82.0 254 250| 0.38 0.75 38.2| 49%
Celtic Ridge Cres  |MH 233 |MH 241 0.63 20| 54.0/ 0.63 540/ 4.00] 0.9 0.6 0.6 0.2 1.1 73.3 203| 200| 0.33 0.61 196 5%
MH 241 |MH 240 0.45 13} 35.1] 1.08 89.1 4.00{ 14 0.5 11 0.3 1.7 63.7 203| 200| 1.21 1.16 37.6 5%
Maxwell Bridge Rd  |[MH 240 |MH 238 0.40 9| 24.3]| 14.94] 1069.9] 3.78/164 04| 149 42] 206 82.0 254 250 0.24 0.60 304| 68%
Celtic Ridge Cres  |MH 233 |MH 232 0.19 3 8.1| 0.19 8.1 4,00, 0.1 02 0.2 0.1 0.2 12.4 203| 200| 0.65 0.85 27.6 1%
MH 232 |MH 231 0.46 12| 324, 0.65 40.5 4.00] 0.7 0.5 0.7 0.2 0.8 733 203 200| 0.40 0.67 21.6 4%
Celtic Ridge Cres  |MH 230 |MH 231 0.41 11| 297 041 29.7) 4.00] 05 0.4 0.4 0.1 0.6 82.1 203| 200, 0.33 0.61 196, 3%
Braecreek Ave MH 231 |MH 239 0.92 28| 756 198 1458| 4.00| 24 0.9 2.0 0.6 2.9{ 120.0 203| 200; 0.33 0.61 19.6f 15%
MH 239 |MH 238 0.17 4| 10.8| 2.15| 156.6| 4.00| 25 0.2 22 0.6 3.1 274 203, 200{ 1.82 1.42 46.1 7%
Maxwell Bridge Rd  |MH 238 |MH 236 0.42 13| 35.1| 17.51| 1261.6] 3.73|19.1 04, 175 49| 240 82.0 254 250 0.24 0.60 304 79%
Fordell Ave MH 230 |MH 237 0.86 30| 81.0, 0.86 81.0| 4.00] 1.3 0.9 0.9 0.2 16| 110.0 203{ 200| 0.32 0.60 19.3 8%
MH 237 |MH 236 0.23 6| 16.2] 1.09 972| 4.00] 16 0.2 1.1 03 1.9 39.1 203| 200| 230 1.60 518! 4%
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BROOKSIDE SUBDIVISION

SANITARY SEWER DESIGN SHEET

LOCATION RESIDENTIAL AREA AND POPULATION IND INST ICI INFILTRATION FLOW PIPE
Street From To Area Dwellings Pop. | Cumulative Peak [Peak] Area | Accu. |Peak |Area Accu. Peak| Total| Accu. | Infiltration | Total | Length| Dia Dia | Slope | Velocity | Capacity | Ratio
Node Node SFH TH Area | Pop. | Factor |Flow Area |Factor Area Flow]|Area| Area Flow Flow Act | Nom (Fully (Full) Q/Qfull
(ha) (ha) (i/s) | (ha) | (ha) (ha) (ha) (I/s) | (ha) | (ha) (I/s) (I/s) (m) (mm) | (mm)| (%) (m/s) {I/s) (%)
Maxwell Bridge Rd  |MH 236 |MH 234 0.39 12| 32.4| 18.99| 1391.2| 3.70|20.9 04| 190 53] 262 82.0 305, 300] 0.24 0.68 494, 53%
Arncliffe Ave MH 229 |MH 235 0.87 30| 81.0/ 087 81.0 4.00] 1.3 0.9 0.9 0.2 1.6f 120.0 203| 200/ 0.33 0.61 19.6! 8%
MH 235 |MH 234 0.22 6| 16.2| 1.09 97.2] 4.00] 1.6 0.2 1.1 0.3 1.9 29.3 203, 200] 290 1.80 58.2] 3%
Maxwell Bridge Rd  |MH 234 |MH 225 0.26 6 16.2) 20.34| 1504.6| 3.68/224 0.3] 203 57| 281 79.8 305| 300| 0.25 0.69 50.4| 56%
Celtic Ridge Cres  |MH 230 |MH 229 0.43 12| 32.4| 043 324| 4.00] 05 0.4 04 0.1 0.6 81.9 203| 200{ 0.32 0.60 193] 3%
MH 229 |MH 228 0.38 1) 29.7| 081 62.1| 4.00| 1.0 0.4 0.8 0.2 1.2 70.3 203| 200| 0.33 0.61 19.6] 6%
MH 228 |MH 227 0.10 0 0.0 091 62.1 4.00] 1.0 0.1 0.9 0.3 1.3 12.3 203| 200{ 0.33 0.61 19.6| 6%
MH 227 |MH 226 0.46 13| 35.1| 1.37 972] 4.00] 16 0.5 14 0.4 2.0 97.0 203, 200, 032 0.60 19.3] 10%
MH 226 |MH 225 0.21 5/ 13.5| 1.58| 110.7] 4.00] 1.8 0.2 1.6 04 2.2 43.7 203| 200, 094 1.02 33.1 7%
Celtic Ridge Cres  |MH 225 |MH 224 0.58 12| 32.4| 22,50 1647.7| 3.65/244 06| 225 6.3] 307 975 381, 375 0.20 0.72 81.7] 38%
MH 224 |MH 209 0.22 4] 10.8| 22.72| 1658.5| 3.65|24.5 02| 227 6.4 309 66.5 381] 375 0.20 0.72 81.7] 38%
Streamside Cres MH 217 |MH 218 0.26 2 6.8 0.26 6.8 4.00] 0.1 0.3 0.3 0.1 0.2 124 203| 200{ 1.00 1.05 3420 1%
MH 218 |MH 219 0.96 20 68.0] 1.22 748 4.00] 1.2 1.0 1.2 0.3 1.6] 120.0 203| 200| 0.80 0.94 30.6| 5%
MH 219 |MH 220 0.62 11 37.4| 1.84| 112.2] 4.00] 1.8 0.6 1.8 0.5 2.3 77.8 203| 200, 0.32 0.60 19.3| 12%
Glenbrae Ave MH 220 |MH 221 0.96 28| 75.6| 2.80| 187.8] 4.00{ 3.0 1.0 2.8 0.8 3.8| 118.9 203| 200| 0.32 0.60 19.3] 20%
MH 221 |MH 222 1.04 33| 89.1| 3.84| 2769, 4.00] 45 1.0 3.8 1.1 56| 119.0 203| 200| 0.32 0.60 19.3] 29%
MH 222 |MH 223 0.20 3/ 81| 4.04| 2850 400 46 0.2 4.0 1.1 5.7 12.9 203, 200| 0.39 0.66 213] 27%
MH 223 |MH 210 0.22 4| 10.8] 4.26; 2958, 4.00| 48 0.2 43 1.2 6.0 729 203, 200, 0.33 0.61 19.6] 30%
Streamside Cres MH 217 |MH 216 0.37 5 17.0{ 0.37 17.0] 400, 03 04 0.4 0.1 04 40.1 203| 200| 0.65 0.85 276 1%
MH216 |MH215 0.17 2 6.8 0.54 238/ 4.00| 04 0.2 0.5 0.2 0.5 13.6 203| 200| 0.65 0.85 278| 2%
MH 215 |MH 214 0.17 2 6.8 0.71 30.6f 4.00f 05 0.2 0.7 0.2 07 31.6 203| 200| 0.50 0.75 242 3%
MH 214 |MH 213 1.02 18 61.2| 1.73 91.8] 4.00] 15 1.0 1.7 0.5 2.0 119.0 203| 200| 0.90 1.00 324| 6%
MH 213 |MH 212 0.50 7 238 223 1156] 400, 19 0.5 2.2 0.6 25 56.5 203| 200| 0.32 0.60 193] 13%
Celtic Ridge Cres  [MH 212 |MH 211 1.04 16 54.4| 3.27| 170.0, 400 28 1.0 33 0.9 37| 1249 203| 200| 0.32 0.60 19.3| 19%
MH211 |MH 210 0.94 16 54.4| 421| 2244| 400 36 0.9 4.2 1.2 48] 122.0 203| 200| 0.33 0.61 19.6| 25%
Celtic Ridge Cres  |[MH 210 |MH 209 0.58 11 374| 9.05| 5576, 395 89 0.6 9.1 25| 115 80.9 203| 200/ 0.75 0.91 296, 39%
Easement MH 209 |MH 208 0.06 0.0| 31.83] 2216.1] 3.55/319 0.1] 318 89| 408 50.3 381| 375/ 0.20 0.72 817/ 50%
MH 208 |MH 207 0.24 0.0] 32,07, 2216.1] 3.55/31.9 02| 321 9.0] 409 1116 381| 375/ 0.20 0.72 81.7] 50%
Area 4a - Phase 2 Lands .
MH 273 |MH 272 0.57 9| 243, 057 243| 4.00| 04 0.6 0.6 0.2 06| 66.0 203| 200, 0.65 0.85 276 2%
MH 272 |MH 271 0.92 16| 43.2] 149 675 4.00] 1.1 0.9 1.5 04 1.5] 90.2 203) 200] 0.40 0.67 216] 7%
MH 271 |MH 270 1.06 19| 51.3] 2.55| 118.8| 4.00] 1.9 11 2.6 0.7 2.6| 113.0 203} 200| 0.40 0.67 216 12%
MH 270 |MH 207 0.00 0| 00} 255 1188 4.00] 1.9 0.0 2.6 0.7 26| 16.0 254] 250 0.32 0.69 35.1 8%
Easement MH 207 |MH 206 0.22 0.0| 34.84| 22404, 3.55/32.2 02| 348 9.8 41.9| 100.0 457 450 0.20 0.81 132.9) 32%
Area 2
Area?2 |MH 266 3.10 202, 3.10f 202.0f 4.00{ 3.3 3.1 3.1 0.9 4.1 - 203| 200| 0.32 0.60 19.3] 21%
Klondike Road & Area 4b
MH 266 |MH 265 0.24 3.34] 202.0{ 4.00; 33 0.2 3.3 0.9 4.2 93.7 203; 200| 0.32 0.60 19.3| 22%
Park MH 265 1.89 1.89 0.0/ 4.00{ 0.0 1.9 1.9 0.5 0.5 13.0 203| 200| 032 0.60 19.3| 3%
MH 265 |MH 264 0.31 5.54| 2020 4.00| 3.3 0.3 55 1.6 48] 120.0 203| 200| 0.32 0.60 193] 25%
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BROOKSIDE SUBDIVISION
SANITARY SEWER DESIGN SHEET

LOCATION RESIDENTIAL AREA AND POPULATION IND INST ICI INFILTRATION FLOW PIPE
Street From To Area Dwellings Pop. | Cumulative | Peak |Peak] Area | Accu. |Peak |Area Accu. Peak| Total| Accu. | Infiltration | Total | Length | Dia Dia | Slope | Velocity | Capacity | Ratio
Node Node SFH TH Area | Pop. | Factor Flow Area |Factor Area Flow|Area| Area Flow Flow Act | Nom (Full) (Fulty Q/Qfull
(ha) (ha) (s)| (ha) | (ha) (ha) (ha) (/s) | (ha) | (ha) (I/s) (Vs) (m) (mm) | (mm)| (%) (m/s) (/s) (%)
Marconi Ave MH 269 |MH 268 0.14 3 8.1 0.14 8.1 4.00| 0.1 0.1 0.1 0.0 0.2 21.3 203] 200 1.00 1.05 34.2 0%
MH 268 |MH 267 0.11 2 54| 025 135 4.00] 0.2 0.1 0.3 0.1 0.3 26.6 203| 200, 0.56 0.79 25.6 1%
MH 267 |MH 264 0.95 26| 702 1.20 83.7| 4.00| 14 1.0 12 0.3 1.7¢ 120.0 203; 200, 0.67 0.86 28.0 6%
MH 264 |MH 263 0.78 20| 54.0, 752 3397 4.00| 55 0.8 7.5 21 7.6{ 100.0 254 250, 0.24 0.60 304, 25%
| MH 263 |MH 262 0.91 27| 72.9| 8.43| 4126 4.00/ 6.7 0.9 8.4 2.4 9.0 88.3 254 250 0.24 0.60 30.4| 30%
MH 262 |MH 206 0.95 29| 78.3| 9.38| 490.9 3.98 7.9 1.0 9.4 2.6 10.5] 118.0 254| 250| 0.24 0.60 30.4| 35%
MH 206 |MH 205 0.10 0.0| 44.32] 27313 3.48| 38.5 0.1] 443 12.4] 50.9 52.5 457| 450! 0.20 0.81 132.9/ 38%
Area 5a & 5b (KRP) - Klondike Road
[Area5  [MH 205 54| 54| 47 103| 54| 54 15| 118] - 254| 250 0.25 0.61 31.0] 38%
Briar Ridge Pump Station Access Road + Area 6 (KRP)
MH 205 |MH 204 44.32| 2731.3] 3.48/385 5.4 47 10.3] 0.0 497 13.9] 627 79.7 457| 450 0.20 0.81 132.9] 47%
MH 204 |MH 203 44.32| 2731.3 3.48|38.5 54 47 10.3] 0.0| 497 13.9] 62.7 79.7 457| 450| 0.20 0.81 132.9] 47%
Area6 |MH203 7.9 7.9 4.4 1411 7.9 7.9 2.2 16.3 - 254, 250 0.25 0.61 31.0] 53%
MH 203 |MH 202 44.32| 27313 3.48| 38.5 13.3 3.9 21.0f 0.0 576 16.1 75.6 90.0 457 450 0.26 0.92 1516/ 50%
MH 202 |MH 201B 4432} 2731.3| 3.48{38.5 13.3 3.9 2101 0.0{ 576 16.1 75.6 85.0 457 450f 0.26 0.92 151.6] 50%
MH 201B |MH 201A 44.32| 2731.3| 3.48|38.5 13.3 3.9 21.0] 0.0 576 16.1] 756| 850 457| 450| 0.25 0.91 148.6| 51%
MH 201A |[MH 201 44.32| 27313 3.48|38.5 13.3 3.9 21.0] 0.0, 576 16.1 75.6 90.0 457 450 0.25 0.91 148.6| 51%
MH 201 |PS 44.32| 27313 3.481 38.5 13.3 3.9 21.0] 0.0{ 576 16.1 75.6 21.6 457, 450| 0.15 0.70 115.1] 66%
Area 7 (KRP - Ex. Golf Course)
1Ex. MH |PS 152 152 3.9 2401152 152 43} 283
Area 8 (Claridge Lands)
IEx. MH (PS 45.57 3100; 45.57| 3100.0 3.43|43.1 45.6| 45.6 128} 558
Pump Station (Areas 1-8) 89.89| 5831.3 3.18|75.2 28.5 3.4 39.3] 0.0f 1184 33.1] 147.6
|
DESIGN PARAMETERS Designed: MAB PROJECT:
Average Daily Flow= 350 L/cap/day Industrial Peak Factor= per MOE graph Brookside Subdivision
Comm/Inst Flow= 50000 L/ha/day Extraneous Flow= 0.28 L/s/ha 0.28 L/s/ha
Industrial Flow= 35000 L/ha/day Minimum Velocity=  0.60 m/s 0.60 m/s Checked: JGR CLIENT:
Max Res Peak Factor= 4.00 Manning's n= 0.013 0.01 Klondike Developments Inc
Comm/Inst Peak Factor= 1.50 Dwg. Reference:  103108-SAN1
103106-SAN2 Date:  August 29, 2007
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) jll 1. SANITARY DRAINAGE AREAS AND POPULATION VALUES DEPICTED ON THIS
! ) DRAWING WERE TAKEN FROM THE "BRIAR RIDGE SANITARY PUMP STATION
_ | | PRE-DESIGN REPORT" BY CCL (REPORT No. xxxxxxx). THE BOUNDARY LINES ON
i E R THIS PLAN HAVE BEEN APPROXIMATED FROM THAT REPORT. PRECISE
QU LAKE ‘A q BOUNDARY LOCATIONS SHOULD BE TAKEN FROM THE APPROVED PUMPING
Ny q STATION REPORT.
( _ ° ﬁl 2. AREA No.1 AS BOUNDED HAS A LAND AREA OF 9.0ha. A SIZEABLE PORTION IS
q |I , \ ATTRIBUTED TO FUTURE STORMWATER MANAGEMENT FACILITY A’ WHICH HAS
Ii' Sf YET TO BE DESIGNED. THE BALANCE OF THE LAND AREA IS ATTRIBUTED TO
i LA RESIDENTIAL AND ROADWAY USES. THE DEVELOPMENT AREA=6.10ha WITH
I | ' POPULATION 610 IS TAKEN DIRECTLY FROM THE "BRIAR RIDGE SANITARY PUMP
ifl P : STATION PRE-DESIGN REPORT".
0 |
i | t 3. AREA No.2 CURRENTLY EXCLUDES A SMALL PARCEL OF LAND (1.1ha) ON THE
TP b :%: ;J« g NORTH SIDE OF KLONDIKE ROAD BETWEEN SANDHILL ROAD AND SHIRLEY'S
| !I I g BROOK. THE CITY OF OTTAWA MAY CHOOSE TO EXPLORE SERVICING THIS
L ; PARCEL WITH A CONNECTION TO A FUTURE SANITARY SEWER WITHIN KLONDIKE
¥ I| 00 o © . ROAD. RESIDUAL FREE FLOW CAPACITY APPEARS TO EXIST IN THE SANITARY
L.( ||' L SEWER LINES TO THE PUMP STATION.
|
I L
| : I 7 4. FOR AREAS No. 3, No. 5 AND No.6 THE POPULATION AND AREA VALUES HAVE BEEN
|'| | UPDATED FROM THE NOVEMBER 2000 CCL REPORT "BRIAR RIDGE SANITARY
SERVICE FOR | | i I PUMP STATION PRE-DESIGN REPORT" TO REFLECT THE LATEST LANDUSE PLANS.
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NOTE: 7. [ISSUED TO CLEENT 0CT 10/06 | MAB DESIGN CITY OF OTTAWA PROJECT No.
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BRIAR RIDGE PUMP STATION

Bend Coefficients

M:\2003\103106\Data\Calculations\20200903 - SAN HGL.xIs\HGL_SAN.xIs

HYDRAULIC GRADE LINE ANALYSIS 0 45 920 <----Bend (in degrees)

This spreadsheet uses the Darcy-Weisbach equation to calculate hydraulic losses throuh a pipe network with a specified flow rate. Minor losses are accounted for including both pipe bend losses and structure losses.

The spreadsheet returns the upstream hydraulic grade line if surcharged or the pipe obvert if free flow conditions exist. The HGL slope is calculated and the minimum USF elevation must be at least +0.30m above the HGL. 0.00 0.29 1.02 900 mm pipe or greater (benching)

0.00 0.40 1.32 825 mm pipe or smaller (300 mm sump)
BROOKSIDE SUBDIVISION - SANITARY SEWER DESIGN
INVERT GROUND TOTAL HEAD MIN.
LOCATION MANHOLE ELEVATION ELEVATION COVER PIPE PARAMETERS FLOW Qeap Q. COMPUTATIONAL COLUMNS LOSS SURCHARGE HGL PIPE USF Manhole Loss
u/s D/S u/s D/S u/is u/s Dia Length 'n' 3 (m’ls) Qcap Pipe Friction Velocity HL u/is u/s D/S | SLOPE | SLOPE u/is Diameters (mm) Bend HLwH
(m) (m) (m) (m) (mm) (m) (m°/s) Area (m®) | L/D Factor(f) = V(m/s) | V2g (m) (m) (m) (m) | (%) (%) (m) U/SMH Pipein Pipe Out [ Angle [ Ko Cp K, Kiot (m)

BRIAR RIDGE SEWER 67.44 |<- OUTLET
MH 201A |MH 201 62.61 62.38 69.05 5.990 450 90.00 | 0.013| 0.071 0.150 0.47 0.164 200 0.02747 0.43 0.01 0.05 4.43 67.49 | 67.44 0.06 0.26 67.79 1200 450 450 0 0.267 1.00 0.00 0.267 0.003
MH 201B |MH 201A | 62.82 62.61 68.80 5.530 450 85.00 | 0.013| 0.071 0.148 0.48 0.164 189 0.02747 0.43 0.01 0.05 4.28 67.55 | 67.49 0.06 0.25 67.85 1200 450 450 0 0.267 1.00 0.00 0.267 0.003
MH 202 |MH 201B| 63.07 62.82 68.90 5.380 450 95.00 | 0.013| 0.071 0.153 0.47 0.164 211 0.02747 0.43 0.01 0.06 4.08 67.60 | 67.55 0.06 0.26 67.90 1200 450 450 0 0.267 1.00 0.00 0.267 0.003
MH 203 |MH 202 63.30 63.07 68.95 5.200 450 90.00 | 0.013| 0.071 0.150 0.47 0.164 200 0.02747 0.43 0.01 0.05 3.91 67.66 | 67.60 0.06 0.26 67.96 1200 450 450 0 0.267 1.00 0.00 0.267 0.003
MH 204 |MH 203 63.60 63.30 69.00 4.950 450 79.70 | 0.013| 0.057 0.182 0.31 0.164 177 0.02747 0.35 0.01 0.03 3.64 67.69 | 67.66 0.04 0.38 67.99 1200 450 450 0 0.267 1.00 0.00 0.267 0.002
MH 205 |MH 204 63.90 63.60 70.10 5.750 450 79.70 | 0.013| 0.057 0.182 0.31 0.164 177 0.02747 0.35 0.01 0.04 3.38 67.73 | 67.69 0.05 0.38 68.03 1200 450 450 90 0.267 1.00 1.32 1.587 0.010

KLONDIKE ROAD
MH 206 |MH 205 64.77 64.70 70.24 5.020 450 35.90 | 0.013| 0.045 0.131 0.34 0.164 80 0.02747 0.27 0.00 0.01 2.53 67.75 | 67.73 | 0.040 0.19 68.05 1200 450 450 90 0.267 1.00 1.32 1.587 0.006
MH 262 |MH 206 66.24 65.86 70.18 3.740 200 120.00 | 0.013| 0.012 0.019 0.62 0.032 600 0.03600 0.37 0.01 0.15 1.46 67.90 | 67.75 0.13 0.32 68.20 1200 200 200 0 0.600 1.00 0.00 0.600 0.004
MH 263 |MH 262 66.52 66.24 70.43 3.710 200 120.00 | 0.013| 0.012 0.017 0.73 0.032 600 0.03600 0.37 0.01 0.15 1.34 68.06 | 67.90 0.13 0.23 68.36 1200 200 200 0 0.600 1.00 0.00 0.600 0.004
MH 264 |MH 263 66.84 66.52 70.38 3.340 200 68.30 | 0.013| 0.012 0.023 0.51 0.032 342 0.03600 0.37 0.01 0.10 1.1 68.15 | 68.06 0.15 0.47 68.45 1200 200 200 90 0.600 1.00 1.32 1.920 0.013
MH 265 |MH 264 67.56 66.84 71.84 4.080 200 120.00 | 0.013| 0.008 0.027 0.30 0.032 600 0.03600 0.25 0.00 0.07 0.46 68.22 | 68.15 0.06 0.60 68.52 1200 200 200 0 0.600 1.00 0.00 0.600 0.002
MH 266 |MH 265 67.85 67.56 74.78 6.730 200 93.70 | 0.013| 0.006 0.019 0.32 0.032 469 0.03600 0.19 0.00 0.03 0.20 68.25 | 68.22 0.03 0.31 68.55 1200 200 200 0 0.600 1.00 0.00 0.600 0.001
MH 1 MH 266 71.60 70.43 77.76 5.960 200 117.00 | 0.013| 0.004 0.034 0.12 0.032 585 0.03600 0.12 0.00 0.02 0.00 71.80 | 70.63 1.00 1.00 72.10 1200 200 200 0 0.600 1.00 0.00 0.600 0.000

STREET 1
MH 3 MH1 72.81 71.66 77.45 4.440 200 62.30 | 0.013| 0.003 0.046 0.06 0.032 312 0.03600 0.09 0.00 0.01 0.00 73.01 | 71.86 1.85 1.85 73.31 1200 200 200 90 0.600 1.00 1.32 1.920 0.001
MH 5 MH3 73.47 72.82 76.59 2.920 200 100.00 | 0.013| 0.002 0.028 0.07 0.032 500 0.03600 0.06 0.00 0.00 0.00 73.67 | 73.02 0.65 0.65 73.97 1200 200 200 0 0.600 1.00 0.00 0.600 0.000
MH 7 MH5 73.64 73.50 76.29 2.450 200 21.90 | 0.013| 0.001 0.027 0.04 0.032 110 0.03600 0.03 0.00 0.00 0.00 73.84 | 73.70 0.64 0.64 74.14 1200 200 200 45 0.600 1.00 0.40 1.000 0.000

DESIGN PARAMETERS Designed: LRW PROJECT:

Average Daily Flow= 280 L/cap/day Industrial Peak Factor= per MOE graph HGL=Major + Minor Losses 1055 Klondike Road - Orr Ridge

Comm/Inst Flow= 28000 L/ha/day Extraneous Flow= 0.33 L/s/ha Major Loss= Pipe Friction (Darcy-Weisbach)

Industrial Flow= 35000 L/ha/day Minimum Velocity= 0.60 m/s Minor Loss= Head loss correction for flow through MH, changes |Checked: MAB CLIENT:

Max Res Peak Factor= 4.00 Manning's n= 0.013 in pipe size, and pipe bends Maple Leaf Homes

Comm Peak Factor= 1.50 Friction Factor= 8g/c"2, where c=(1/n)*(D/4)*/6

Indst Peak Factor= 1.50 Dwg. Reference: 117034-SAN Date: September 3, 2020

Page 1 of 1
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Site Servicing & Stormwater Management Report 1055 Klondike Road — Orr Ridge

Appendix C

Watermain Boundary Conditions,
FUS Calculations, &
Modelling Results

Novatech



Lucas Wilson

From: Surprenant, Eric <Eric.Surprenant@ottawa.ca>

Sent: Thursday, January 9, 2020 11:07 AM

To: Lucas Wilson

Subject: FW: 1055 Klondike Road - Boundary Conditions

Attachments: KlondikeWatermain.pdf; 1055 Klondike Road _Boundary Conditions_09Jan2020.docx
Follow Up Flag: Follow up

Flag Status: Flagged

Hi Lucas,

As indicated by Gabrielle, the proponent will need to construct the 406 mm on Klondike (refer to
attached PDF). Please find attached the requested updated boundary conditions.

Thanks

Eric Surprenant, C.E.T. / 613 580-2424 ext.:27794
Project Manager, Infrastructure Approvals

Development Review Suburban Services Branch
Planning, Infrastructure and Economic Development Dept.

Gestionaire de projets, Approbation de l'infrastructure
Examen des demandes d’aménagement (Services Suburbains Ouest)
Services de la planification, de I’infrastructure et du développement économique

City of Ottawa | Ville d'Ottawa

{ 613.580.2424 ext./poste 27794
ottawa.ca/planning / ottawa.ca/urbanisme

From: Lucas Wilson <|.wilson@novatech-eng.com>
Sent: December 19, 2019 3:27 PM

To: Surprenant, Eric <Eric.Surprenant@ottawa.ca>
Subject: FW: 1055 Klondike Road - Boundary Conditions

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

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

Eric,

Just sent an updated boundary condition request to Gabrielle and got directed to send engineering requests to you.



As stated below, the water demands for 1055 Klondike Road have changed slightly since our last boundary conditions
and have been asked to get updated ones. Hopefully all the information is provided below but let me know if you need
anything else.

Thanks,
Lucas Wilson, P.Eng., Project Coordinator | Engineering

NOVATECH
Engineers, Planners & Landscape Architects | 200-240 Michael Cowpland Drive, Ottawa, ON K2M 1P6
Office 613.254.9643 x282 | Fax 613.254.5867 | Email l.wilson@novatech-eng.com

The information contained in this email message is confidential and is for exclusive use of the addressee.

From: Lucas Wilson

Sent: Thursday, December 19, 2019 3:22 PM

To: 'Schaeffer, Gabrielle' <gabrielle.schaeffer@Ottawa.ca>
Subject: RE: 1055 Klondike Road - Boundary Conditions

Good Afternoon Gabrielle,

Since the development water demands have changed since the original boundary conditions were provided, we are
looking for updated boundary conditions in the same locations as provided previously (Klondike and Sandhill, Klondike
and March Road). There are now 12 semi-detached units and 46 townhome units proposed within the development
with a future condo block. Water demands are as follows:

Average Day Demand: 0.834L/s
Max Day Demand: 2.085L/s
Peak Hour Demand: 4.588L/s

Residential fire flow for semis and towns is 167L/s and a fire flow of 250L/s for the condo block.
Please let me know if you need anything else.

Thanks,
Lucas Wilson, P.Eng., Project Coordinator | Engineering

NOVATECH
Engineers, Planners & Landscape Architects | 200-240 Michael Cowpland Drive, Ottawa, ON K2M 1P6
Office 613.254.9643 x282 | Fax 613.254.5867 | Email l.wilson@novatech-eng.com

The information contained in this email message is confidential and is for exclusive use of the addressee.

From: Schaeffer, Gabrielle <gabrielle.schaeffer@Ottawa.ca>
Sent: Friday, February 2, 2018 10:00 AM

To: Lucas Wilson <l.wilson@novatech-eng.com>

Cc: Mark Bissett <m.bissett@novatech-eng.com>

Subject: RE: 1055 Klondike Road - Boundary Conditions

Hi Lucas,

Please find the attached boundary conditions. Just as a reminder | want to mention that the applicant
is to connect the watermains along Klondike Road (stub near March Rd. to stub near Sandhill) and 2
connections to this watermain is required from the proposed development.



Regards,
Gabrielle

From: Lucas Wilson [mailto:l.wilson@novatech-eng.com]
Sent: Tuesday, January 30, 2018 9:29 AM

To: Schaeffer, Gabrielle <gabrielle.schaeffer@Ottawa.ca>
Cc: Mark Bissett <m.bissett@novatech-eng.com>
Subject: 1055 Klondike Road - Boundary Conditions

Gabrielle,

We are looking for boundary conditions for a residential development consisting of approximately 12 singles and 72
towns. The boundary condition is located at the intersection of Sandhill Road and Klondike Road with connection to the
existing 400mm watermain (see attached figure).

Water demands are as follows:
Average Day Demand: 0.953L/s
Max Day Demand: 2.382L/s
Peak Hour Demand: 5.240L/s

Residential fire flow for singles and towns are being capped at 167L/s. Since this is for Draft Plan Approval, we do not
have detailed lot layouts at this time so there may be condos replacing some townhouse units therefore an additional
fire flow of 250L/s is anticipated for potential condo blocks.

Fire Flow (singles, towns): 167L/s

Fire Flow (condos): 250L/s (based on past experience with similar condo blocks)

| have attached PDF’s of the water demand as well as a location map for your review.
Let me know if you need any additional information.

Thanks,
Lucas Wilson, P.Eng., Project Coordinator | Engineering

NOVATECH

Engineers, Planners & Landscape Architects | 200-240 Michael Cowpland Drive, Ottawa, ON K2M 1P6
Office 613.254.9643 x282 | Fax 613.254.5867 | Email l.wilson@novatech-eng.com

The information contained in this email message is confidential and is for exclusive use of the addressee.

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

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



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

Le présent courriel a été expédié par le systéme de courriels de la Ville d'Ottawa. Toute distribution, utilisation ou

reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire prévu est
interdite. Je vous remercie de votre collaboration.



Boundary Conditions for 1055 Klondike Road

Provided Information:
Date Provided: Jan 9, 2020

. Demand
Scenario

L/min L/s
Average Daily Demand 50 0.83
Maximum Daily Demand 125 2.09
Peak Hour 275 4.59
Fire Flow Demand #1 10,020 167.00
Fire Flow Demand #2 15,000 250.00

Location:




Results:
Connection 1 - March Road

Head
Demand Scenario (m) Pressure’ (psi)
Maximum HGL 130.5 76.8
Peak Hour 126.1 70.5
Max Day plus Fire 1 123.3 66.5
Max Day plus Fire 2 120.1 62.0
" Ground Elevation = 76.5m
Connection 2 - Sandhill Road
Head
Demand Scenario (m) Pressure! (psi)
Maximum HGL 130.5 79.1
Peak Hour 126.2 72.8
Max Day plus Fire 1 122.5 67.7
Max Day plus Fire 2 118.5 61.9

1 Ground Elevation = 74.9m

Notes:
1. Construct a 406 mm watermain on Klondike Road from March Road to Sandhill Road.

Disclaimer

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



Attachment B1 - Wood, Ordinary Non-Combustible

FUS - Fire Flow Calculations

As per 1999 Fire Underwriter's Survey Guidelines

Novatech Project #: 117034 Engineers, Planners & Landscape Architects

Project Name: 1055 Klondike Road
Date: 26/07/2019
Input By: Lucas Wilson
Reviewed By: Mark Bissett

Building Description: Semi-Detached

Wood frame
Total Fire
Step Input Value Used Flow
(L/min)
Base Fire Flow
Construction Material Multiplier
Coefficient W(();)d frame . Yes 1.5
1 related to type Ordinary con;tructlon . 1 L5
of construction Non-.cfombgstlble.cqnstructlon . 0.8 .
C Modified Fire resistive construction (2 hrs) 0.6
Fire resistive construction (> 3 hrs) 0.6
Floor Area
Building Footprint (m?) 205
A Number of Floors/Storeys 2
2 Area of structure considered (m?) 410
F Base fire rovZSV\nthout reductions 7.000
F=220C (A)"~
Reductions or Surcharges
Occupancy hazard reduction or surcharge Reduction/Surcharge
Non-combustible -25%
3 Limited combustible Yes -15%
1) Combustible 0% -15% 5,950
Free burning 15%
Rapid burning 25%
Sprinkler Reduction Reduction
Adequately Designed System (NFPA 13) -30%
4 B Standard Water Supply -10% 0
Fully Supervised System -10%
Cumulative Total 0%
Exposure Surcharge (cumulative %) Surcharge
North Side 0-3m 25%
5 East Side 20.1-30m 10%
3) South Side 0-3m 25% 3,570
West Side >45.1m 0%
Cumulative Total 60%
Results
Total Required Fire Flow, rounded to nearest 1000L/min L/min 10,000
6 W+@+E) — ) or s 167
(2,000 L/min < Fire Flow < 45,000 L/min) or USGPM 2.642
Required Duration of Fire Flow (hours Hours 2
7 Storage Volume d - - (3 ) u3
Required VVolume of Fire Flow (m®) m 1200

M:\2017\117034\DATA\Calculations\Sewer Calcs\Water\20190726 - FUS.xIsx



Attachment B1 - Wood, Ordinary Non-Combustible

FUS - Fire Flow Calculations

As per 1999 Fire Underwriter's Survey Guidelines

Novatech Project #: 117034 Engineers, Planners & Landscape Architects

Project Name: 1055 Klondike Road
Date: 26/07/2019
Input By: Lucas Wilson
Reviewed By: Mark Bissett

Building Description: 4-Unit Townhouse Block

Wood frame
Total Fire
Step Input Value Used Flow
(L/min)
Base Fire Flow
Construction Material Multiplier
Coefficient W(();)d frame . Yes 15
1 related to type Ordinary con;tructlon . 1 L5
of construction Non-.cfombgstlble.cqnstructlon . 0.8 .
C Modified Fire resistive construction (2 hrs) 0.6
Fire resistive construction (> 3 hrs) 0.6
Floor Area
Building Footprint (m?) 375
A Number of Floors/Storeys 2
2 Area of structure considered (m?) 750
F Base fire rovZSV\nthout reductions 9,000
F=220C (A)"~
Reductions or Surcharges
Occupancy hazard reduction or surcharge Reduction/Surcharge
Non-combustible -25%
3 Limited combustible Yes -15%
1) Combustible 0% -15% 7,650
Free burning 15%
Rapid burning 25%
Sprinkler Reduction Reduction
Adequately Designed System (NFPA 13) -30%
4 B Standard Water Supply -10% 0
Fully Supervised System -10%
Cumulative Total 0%
Exposure Surcharge (cumulative %) Surcharge
North Side 30.1- 45 m 5%
5 East Side 3.1-10m 20%
3) South Side 20.1-30m 10% 4,590
West Side 0-3m 25%
Cumulative Total 60%
Results
Total Required Fire Flow, rounded to nearest 1000L/min L/min 12,000
6 M+@+G or s 200
2 L/mi Fire FI 4 L/mi
(2,000 L/min < Fire Flow < 45,000 L/min) or USGPM 3.170
Required Duration of Fire Flow (hours Hours 2.5
7 Storage Volume d - - (3 ) u3
Required VVolume of Fire Flow (m®) m 1800

M:\2017\117034\DATA\Calculations\Sewer Calcs\Water\20190726 - FUS.xIsx



Attachment B1 - Wood, Ordinary Non-Combustible

FUS - Fire Flow Calculations

As per 1999 Fire Underwriter's Survey Guidelines

Novatech Project #: 117034 Engineers, Planners & Landscape Architects

Project Name: 1055 Klondike Road
Date: 26/07/2019
Input By: Lucas Wilson
Reviewed By: Mark Bissett

Building Description: 6-Unit Townhouse Block with Firewall
Wood frame

Total Fire
Step Input Value Used Flow
(L/min)
Base Fire Flow
Construction Material Multiplier
Coefficient Wogd frame . Yes 1.5
1 related to type Ordinary cons.tructlon . 1
of construction Non-combustible construction 0.8 1.5
c Modified Fire resistive construction (2 hrs) 0.6
Fire resistive construction (> 3 hrs) 0.6
Floor Area
Building Footprint (m?) 312
A Number of Floors/Storeys 2
2 Area of structure considered (m?) 624
F Base fire flov: without reductions 8,000
F =220 C (A)®®
Reductions or Surcharges
Occupancy hazard reduction or surcharge Reduction/Surcharge
Non-combustible -25%
3 Limited combustible Yes -15%
(1) Combustible 0% -15% 6,800
Free burning 15%
Rapid burning 25%
Sprinkler Reduction Reduction
Adequately Designed System (NFPA 13) -30%
4 2) Standard Water Supply -10% 0
Fully Supervised System -10%
Cumulative Total 0%
Exposure Surcharge (cumulative %) Surcharge
North Side 2Hr Fire Wall 10%
5 East Side 30.1-45m 5%
(3) South Side 0-3m 25% 3,060
West Side 30.1-45m 5%
Cumulative Total 45%
Results
Total Required Fire Flow, rounded to nearest 1000L/min L/min 10,000
6 (1) +(2)+@3) or s 167
(2,000 L/min < Fire Flow < 45,000 L/min) o USGPM 2.642
7 Storage Volume Requ?red Duration of Fire Flow (hsours) HouBrS 2
Required Volume of Fire Flow (m®) m 1200

M:\2017\117034\DATA\Calculations\Sewer Calcs\Water\20190726 - FUS.xIsx



Attachment B1 - Wood, Ordinary Non-Combustible

FUS - Fire Flow Calculations

As per 1999 Fire Underwriter's Survey Guidelines

Engineers, Planners & Landscape Architects

Novatech Project #: 117034
Project Name: 1055 Klondike Road
Date: 26/07/2019
Input By: Lucas Wilson
Reviewed By: Mark Bissett
Building Description: Condo Block
Wood frame
Total Fire
Step Input Value Used Flow
(L/min)
Base Fire Flow
Construction Material Multiplier
Coefficient Wogd frame . Yes 15
1 related to type Ordinary con;tructlon . 1
of construction Non-.cfombgstlble. cqnstructlon . 0.8 15
C Modlfleq Elre resistive f:onstructlon (2 hrs) 0.6
Fire resistive construction (> 3 hrs) 0.6
Floor Area
Building Footprint (m?) 485
A Number of Floors/Storeys 3
2 Area of structure considered (m?) 1,455
F Base fire flow without reductions 13,000
F =220 C (A)*®
Reductions or Surcharges
Occupancy hazard reduction or surcharge Reduction/Surcharge
Non-combustible -25%
3 Limited combustible Yes -15%
1) Combustible 0% -15% 11,050
Free burning 15%
Rapid burning 25%
Sprinkler Reduction Reduction
Adequately Designed System (NFPA 13) -30%
4 B Standard Water Supply -10% 0
Fully Supervised System -10%
Cumulative Total 0%
Exposure Surcharge (cumulative %) Surcharge
North Side 10.1-20m 15%
5 East Side 10.1-20m 15%
3) South Side > 45.1m 0% 3,868
West Side 30.1- 45 m 5%
Cumulative Total 35%
Results
Total Required Fire Flow, rounded to nearest 1000L/min L/min 15,000
6 D+@+0) , _ . or Lis 250
(2,000 L/min < Fire Flow < 45,000 L/min) or USGPM 3.063
2 Storage Volume Requred Duration of Flre Flow (hgours) H0L;rs 3
Required VVolume of Fire Flow (m®) m 2700

\\novatech2018\nova2\2017\117034\DATA\Calculations\Sewer Calcs\Water\20190726 - FUS.xIsx




1055 KLONDIKE ROAD - ORR RIDGE
Water Demand

Average Day | Maximum Day | Peak Hour
Area Demand Demand Demand
(ha) Units Population (L/s) (L/s) (L/s)
Semi-Detached N/A 12 32 0.105 0.263 0.578
Towns N/A 46 124 0.403 1.006 2.214
Future Medium Density Block:
Residential Unit N/A 53 111 0.361 0.902 1.984
Total 0.00 111 268 0.868 2170 4.775
Water Demand Parameters
Semi-Detached 2.7 ppl/unit
Towns 2.7 ppl/unit
Future Block 10 Apartment Unit 2.1 ppl/unit
Residential Demand 280 L/c/day
Residential Max Day 25 x Avg Day
Residential Peak Hour 2.2 x Max Day
Residential Fire Flow 167/250 L/s




1055 Klondike Road - Orr Ridge: Watermain Demand

Average Day | Maximum Day Peak Hour Fire
Future Block 10 Total Demand Demand Demand Flow
Node Semi-Detached Towns Apartment Unit Population (L/s) (L/s) (L/s) (L/s)
C1 0 0.000 0.000 0.000 N/A
HYD1 24 65 0.210 0.525 1.155 167
HYD2 12 32 0.105 0.263 0.578 167
HYD3 12 10 59 0.193 0.481 1.059 167
NODE1 53 111 0.361 0.902 1.984 250
T1 0 0.000 0.000 0.000 N/A
T2 0 0.000 0.000 0.000 N/A
T3 0 0.000 0.000 0.000 N/A
T4 0 0.000 0.000 0.000 N/A
Total 12 46 53 268 0.868 2.170 4.775
Water Demand Parameters
Semi-Detached 2.7 ppl/unit Residential Max Day 2.5 x Avg Day
Towns 2.7 ppl/unit Residential Peak Hour 2.2 x Max Day
Future Block 10 Apartment Unit 2.1 ppl/unit Residential Fire Flow 167 L/s
Residential Demand 280 L/c/day Condo Fire Flow 250 L/s
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1055 Klondike Road - Orr Ridge: Watermain Analysis

Network Table - Nodes - (Peak Hour)

Elevation Demand Head Pressure Pressure Pressure

Node ID m LPS m m kPa psi

Junc C1 77.7 0 126.2 48.49 475.69 68.99
Junc HYD1 77.32 1.15 126.19 48.87 479.41 69.53
Junc HYD2 77.03 0.58 126.19 49.16 460.00 66.72
Junc HYD3 76.4 1.06 126.19 49.79 450.00 65.27
Junc NODE1 78 1.91 126.2 48.2 472.84 68.58
Junc T1 77.74 0 126.2 48.46 475.39 68.95
Junc T2 77.76 0 126.2 48.44 475.20 68.92
Junc T3 74.73 0 126.2 51.47 504.92 73.23
Junc T4 77.7 0 126.2 485 475.79 69.01
Resvr RES1 126.2 -4.7 126.2 0 0.00 0.00

Network Table - Links - (Peak Hour)

Length Diameter Roughness Flow Velocity Headloss Friction
Link ID m mm LPS m/s m/km Factor
Pipe P1 142 204 110 0.72 0.02 0.01 0.051
Pipe P2 62 204 110 2.79 0.09 0.08 0.042
Pipe P3 52 204 110 1.64 0.05 0.03 0.045
Pipe P4 51 204 110 1.06 0.03 0.01 0.048
Pipe P5 46 204 110 0.03 0.00 0.00 0.000
Pipe P6 95 204 110 -1.91 0.06 0.04 0.044
Pipe P7 16 300 120 0.72 0.01 0.00 0.033
Pipe P8 121 400 120 -3.98 0.03 0.00 0.037
Pipe P9 8 204 110 2.10 0.06 0.04 0.043
Pipe P10 46 400 120 1.88 0.01 0.00 0.042
Pipe P11 8 204 110 1.88 0.06 0.04 0.044
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1055 Klondike Road - Orr Ridge: Watermain Analysis

Network Table - Nodes - (Max Pressure Check)

Elevation Demand Head Pressure Pressure Pressure Age
Node ID m LPS m m kPa psi Hours
Junc C1 77.71 0 130.5 52.79 517.87 75.11 7.58
Junc HYD1 77.32 0.21 130.5 53.18 521.70 75.67 8.69
Junc HYD2 77.03 0.1 130.5 53.47 524.54 76.08 10.26
Junc HYD3 76.4 0.19 130.5 54.1 530.72 76.97 12.67
Junc NODE1 78 0.35 130.5 52.5 515.03 74.70 14.04
Junc T1 77.74 0 130.5 52.76 517.58 75.07 5.82
Junc T2 77.76 0 130.5 52.74 517.38 75.04 10.53
Junc T3 74.73 0 130.5 55.77 547.10 79.35 2.34
Junc T4 77.7 0 130.5 52.8 517.97 75.12 11.59
Resvr RES1 130.5 -0.85 130.5 0 0.00 0.00 0

Network Table - Links - (Max Pressure Check)

Length Diameter Roughness Flow Velocity Headloss Friction

Link ID m mm LPS mis m/km Factor

Pipe P1 142 204 110 0.13 0.00 0.00 0.065
Pipe P2 62 204 110 0.51 0.02 0.00 0.055
Pipe P3 52 204 110 0.30 0.01 0.00 0.052
Pipe P4 51 204 110 0.19 0.01 0.00 0.063
Pipe P5 46 204 110 0.00 0.00 0.00 0.000
Pipe P6 95 204 110 -0.35 0.01 0.00 0.056
Pipe P7 16 300 120 0.13 0.00 0.00 0.000
Pipe P8 121 400 120 0.72 0.01 0.00 0.055
Pipe P9 8 204 110 0.38 0.01 0.00 0.037
Pipe P10 46 400 120 0.34 0.00 0.00 0.000
Pipe P11 8 204 110 0.34 0.01 0.00 0.044
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1055 Klondike Road - Orr Ridge: Watermain Analysis

Network Table - Nodes - (Fire Flow Summary)

Fire Flow Minimum Pressure
Flow Pressure Pressure
Node (Us) (kPa) (PSI) Node
HYD1 167 329.91 47.85 HYD2
HYD2 167 260.75 37.82 HYD3
HYD3 167 250.25 36.30 HYD3
NODE1 250 141.36 20.50 NODE1

M:\2017\117034\DATA\Calculations\Sewer Calcs\Water\20210223 - Water Demand.xlsx Engineers, Planners & Landscape Architects



1055 Klondike Road - Orr Ridge: Watermain Analysis

Network Table - Nodes (Max Day + FF 'HYD1')

Elevation Demand Head Pressure Pressure Pressure

Node ID m LPS m m kPa psi

Junc C1 77.71 0 121.63 43.92 430.86 62.49
Junc HYD1 77.32 95.53 112.3 34.98 343.15 49.77
Junc HYD2 77.03 72.26 110.66 33.63 329.91 47.85
Junc HYD3 76.4 0.48 110.66 34.26 336.09 48.75
Junc NODE1 78 0.87 122.01 44.01 431.74 62.62
Junc T1 77.74 0 122.09 44.35 435.07 63.10
Junc T2 77.76 0 122.08 44.32 434.78 63.06
Junc T3 74.73 0 122.49 47.76 468.53 67.95
Junc T4 77.7 0 122.01 44.31 434.68 63.05
Resvr RES1 122.5 -169.14 122.5 0 0.00 0.00

Network Table - Links (Max Day + FF 'HYD1")

Length Diameter Roughness Flow Velocity Headloss Friction

Link ID m mm LPS m/s m/km Factor

Pipe P1 142 204 110 29.63 0.91 6.02 0.029
Pipe P2 62 204 110 168.27 5.15 150.22 0.023
Pipe P3 52 204 110 72.74 2.23 31.78 0.026
Pipe P4 51 204 110 0.48 0.01 0.00 0.054
Pipe P5 46 204 110 -35.05 1.07 8.22 0.029
Pipe P6 75 204 110 -0.87 0.03 0.01 0.049
Pipe P7 16 300 120 29.63 0.42 0.78 0.026
Pipe P8 121 400 120 139.51 1.11 3.40 0.022
Pipe P9 8 204 110 103.59 3.17 61.17 0.024
Pipe P10 46 400 120 35.92 0.29 0.28 0.026
Pipe P11 8 204 110 35.92 1.10 8.60 0.029
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1055 Klondike Road - Orr Ridge: Watermain Analysis

Network Table - Nodes (Max Day + FF 'HYD2')

Elevation Demand Head Pressure Pressure Pressure

Node ID m LPS m m kPa psi

Junc C1 77.71 0 121.63 43.92 430.86 62.49
Junc HYD1 77.32 0.52 112.3 34.98 343.15 49.77
Junc HYD2 77.03 95.26 104.6 27.57 270.46 39.23
Junc HYD3 76.4 72.48 102.98 26.58 260.75 37.82
Junc NODE1 78 0.87 122.01 44.01 431.74 62.62
Junc T1 77.74 0 122.09 44.35 435.07 63.10
Junc T2 77.76 0 122.08 44.32 434.78 63.06
Junc T3 74.73 0 122.49 47.76 468.53 67.95
Junc T4 77.7 0 122.01 44.31 434.68 63.05
Resvr RES1 122.5 -169.14 122.5 0 0.00 0.00

Network Table - Links (Max Day + FF 'HYD2')

Length Diameter Roughness Flow Velocity Headloss Friction

Link ID m mm LPS m/s m/km Factor

Pipe P1 142 204 110 29.63 0.91 6.02 0.029
Pipe P2 62 204 110 168.27 5.15 150.22 0.023
Pipe P3 52 204 110 167.74 513 149.35 0.023
Pipe P4 51 204 110 72.48 222 31.57 0.026
Pipe P5 46 204 110 -35.05 1.07 8.22 0.029
Pipe P6 75 204 110 -0.87 0.03 0.01 0.049
Pipe P7 16 300 120 29.63 0.42 0.78 0.026
Pipe P8 121 400 120 139.51 1.11 3.40 0.022
Pipe P9 8 204 110 103.59 3.17 61.17 0.024
Pipe P10 46 400 120 35.92 0.29 0.28 0.026
Pipe P11 8 204 110 35.92 1.10 8.60 0.029

M:12017\117034\DATA\Calculations\Sewer Calcs\Water\20210223 - Water Demand.xisx Engineers, Planners & Landscape Architects



1055 Klondike Road - Orr Ridge: Watermain Analysis

Network Table - Nodes (Max Day + FF 'HYD3')

Elevation Demand Head Pressure Pressure Pressure

Node ID m LPS m m kPa psi

Junc C1 77.71 0 121.63 43.92 430.86 62.49
Junc HYD1 77.32 0.52 112.3 34.98 343.15 49.77
Junc HYD2 77.03 72.26 104.6 27.57 270.46 39.23
Junc HYD3 76.4 95.48 101.91 25.51 250.25 36.30
Junc NODE1 78 0.87 122.01 44.01 431.74 62.62
Junc T1 77.74 0 122.09 44.35 435.07 63.10
Junc T2 77.76 0 122.08 44.32 434.78 63.06
Junc T3 74.73 0 122.49 47.76 468.53 67.95
Junc T4 77.7 0 122.01 44.31 434.68 63.05
Resvr RES1 122.5 -169.14 122.5 0 0.00 0.00

Network Table - Links (Max Day + FF 'HYD3')

Length Diameter Roughness Flow Velocity Headloss Friction

Link ID m mm LPS m/s m/km Factor

Pipe P1 142 204 110 29.63 0.91 6.02 0.029
Pipe P2 62 204 110 168.27 5.15 150.22 0.023
Pipe P3 52 204 110 167.74 513 149.35 0.023
Pipe P4 51 204 110 95.48 2.92 52.60 0.025
Pipe P5 46 204 110 -35.05 1.07 8.22 0.029
Pipe P6 75 204 110 -0.87 0.03 0.01 0.049
Pipe P7 16 300 120 29.63 0.42 0.78 0.026
Pipe P8 121 400 120 139.51 1.11 3.40 0.022
Pipe P9 8 204 110 103.59 3.17 61.17 0.024
Pipe P10 46 400 120 35.92 0.29 0.28 0.026
Pipe P11 8 204 110 35.92 1.10 8.60 0.029
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1055 Klondike Road - Orr Ridge: Watermain Analysis

Network Table - Nodes (Max Day + FF 'Node1’)

Elevation Demand Head Pressure Pressure Pressure

Node ID m LPS m m kPa psi

Junc C1 77.71 0 117.47 39.76 390.05 56.57
Junc HYD1 77.32 0.52 117.47 40.15 393.87 57.13
Junc HYD2 77.03 0.26 117.46 40.43 396.62 57.52
Junc HYD3 76.4 0.48 117.46 41.06 402.80 58.42
Junc NODE1 78 250.87 92.41 14.41 141.36 20.50
Junc T1 77.74 0 117.55 39.81 390.54 56.64
Junc T2 77.76 0 117.3 39.54 387.89 56.26
Junc T3 74.73 0 118.49 43.76 429.29 62.26
Junc T4 77.7 0 116.01 38.31 375.82 54.51
Resvr RES1 1185 -252.14 1185 0 0.00 0.00

Network Table - Links (Max Day + FF ‘Node1’)

Length Diameter Roughness Flow Velocity Headloss Friction

Link ID m mm LPS m/s m/km Factor

Pipe P1 142 204 110 32.54 1.00 7.16 0.029
Pipe P2 62 204 110 1.27 0.04 0.02 0.047
Pipe P3 52 204 110 0.74 0.02 0.01 0.050
Pipe P4 51 204 110 0.48 0.01 0.00 0.054
Pipe P5 46 204 110 72.38 2.21 31.49 0.026
Pipe P6 75 204 110 -250.87 7.68 314.73 0.021
Pipe P7 16 300 120 32.54 0.46 0.93 0.026
Pipe P8 121 400 120 219.60 1.75 7.88 0.020
Pipe P9 8 204 110 41.11 1.26 11.05 0.028
Pipe P10 46 400 120 178.49 1.42 5.37 0.021
Pipe P11 8 204 110 178.49 5.46 167.55 0.022
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Site Servicing & Stormwater Management Report 1055 Klondike Road — Orr Ridge

Appendix D

STM Design Sheets, SWM Excerpts &
PCSWMM Modelling Info

Novatech
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STORM SEWER: HYDRAULIC GRADE LINE ANALYSIS (100-YEAR EVENT - ULTIMATE CONDITION)

This spreadsheet uses the Darcy-Weisbach equation to calculate hydraulic losses through a pipe network with a specified flow rate. Minor losses are accounted for including both pipe bend losses and structure losses.
The spreadsheet returns the upstream hydraulic grade line if surcharged, or the pipe obvert if free flow conditions exist. The slope of the HGL is calculated and the minimum USF elevations can be established +0.30m above the HGL.

The theoretical 100-year event storm sewer peak flows will be controlled to the actual 5-year flow rates using various roadway inlet controls within CBs. Additional flows will be directed using overland flow routes.

The Ultimate Condition accounts for the entire drainage areas flowing through the completed storm sewer network.

MANHOLE INVERT GROUND | cover | PIPEPARAMETERsS | TOTAL COMPUTATIONAL COLUMNS HEAD | S URCHARGE| HGL PIPE | MIN. USF
LOCATION ELEVATION ELEVATION FLOW | Qcp Q./ LOSS SLOPE | ELEVATION
Upstream | Downstream u/s D/s Upstream | Upstream | Dia | Length | 'n’ 3 (mals) Qcap Pipe Friction | Velocity HL Upstream u/s D/s SLOPE (%) Upstream
(m) (m) (m) m | (mm) (m) (m's) Area (m") | LD | Factor (f)| V(mis) V29| (m) (m) (m) m | () (m)
KLONDI ROAD 67.57 |<- OUTLET TO POND
FUT.MH C |OUTLET 65.93 | 65.90 67.95 0.670 1350 | 13.80 | 0.013| 1.714 | 2.596 0.66 1.478 10 | 0.01905 | 1.16 | 0.07 | 0.05 0.34 67.62 | 67.57 0.35 0.14 67.92
FUT.MHB [FUT.MHC 66.02 | 6593 68.55 1.180 1350 | 51.00 0.013| 1.738 | 2.339 0.74 1.478 38 | 001905 | 1.18 | 0.07 | 0.09 0.34 67.71 | 67.62 0.17 0.13 68.01
FUTMHA [FUT.MH B 66.24 |  66.05 68.87 1.280 1350 | 117.00 | 0.013| 1.797 | 2.244 0.80 1.478 87 | 0.01905 | 122 | 0.08 | 0.14 0.26 67.85 | 67.71 0.12 0.13 68.15
MH 153  |FUT.MHA 66.40 | 66.24 70.01 2.260 1350 | 108.50 | 0.013| 1.447 | 2.138 0.68 1.478 80 | 0.01905 | 098 | 0.05 | 0.09 0.19 67.94 | 67.85 0.08 0.13 68.24
MH 154  |MH 153 66.63 | 66.55 70.18 2.350 1200 | 39.90 | 0.013| 1.441 | 1.821 0.79 1.167 33 | 0.01981 123 | 0.08 | 0.07 0.17 68.00 | 67.94 0.17 0.20 68.30
PHASE2
MH 163  |MH 154 66.97 |  66.90 70.25 2.380 900 | 65.0 |0.013| 0.180 | 0.620 0.29 0.657 72 | 002181 | 027 | 0.00 | 0.01 0.14 68.01 | 68.00 0.01 0.11 68.31
MH 164  MH 163 67.33 | 67.27 69.82 1.890 600 | 415 |0.013| 0.159 | 0.244 0.65 0.292 69 | 002496 | 054 | 0.02 | 004 0.12 68.05 | 68.01 0.09 0.14 68.35
MH 165  MH 164 67.50 | 67.41 70.15 2.035 525 | 110.0 | 0.013| 0.161 | 0.181 0.89 0223 | 210 | 0.02610 | 072 | 003 | 0.15 0.09 68.20 | 68.05 0.14 0.16 68.50
MH 166 MH 165 67.87 | 67.67 70.50 2.180 450 | 90.3 |0.013| 0.126 | 0.140 0.90 0.164 | 201 | 0.02747 | 077 | 003 | 0.19 0.08 68.40 | 68.20 0.21 0.22 68.70
MH 167  |MH 166 68.25 | 68.02 70.50 1.950 300 | 66.4 | 0.013| 0.045 | 0.059 0.75 0.073 | 221 | 0.03145 | 061 002 | 013 0.00 68.55 | 68.40 0.23 0.35 68.85
KLONDIKE ROAD
MH 155  |MH 154 66.78 |  66.63 70.12 2.140 1200 | 117.00 | 0.013| 1.335 | 1.456 0.92 1.167 98 | 0.01981 114 | 007 | 0.14 0.17 68.15 | 68.00 0.11 0.13 68.45
MH 156  |MH 155 66.90 | 66.78 70.39 2.290 1200 | 91.30 | 0.013| 1.279 | 1.475 0.87 1.167 76 | 0.01981 110 | 0.06 | 0.10 0.15 68.25 | 68.15 0.11 0.13 68.55
MH 157  |MH 156 67.03 | 66.90 70.29 2.060 1200 | 97.00  0.013| 1.214 | 1.489 0.82 1.167 81 | 0.01981 104 | 0.06 | 0.10 0.12 68.35 | 68.25 0.10 0.13 68.65
MARCONI AVENUE
MH 160  |MH 157 68.08 | 67.78 70.64 2.110 450 | 120.00 | 0.013| 0.129 | 0.149 0.87 0.164 | 267 | 0.02747 | 079 | 0.03 | 0.28 0.10 68.63 | 68.35 0.23 0.25 68.93
MH 161  |MH 160 68.35 | 6823 70.87 2.220 300 | 23.90 | 0.013| 0.023 | 0.071 0.32 0.073 80 | 0.03145 | 032 | 001 | 0.01 0.00 68.65 | 68.63 0.10 0.50 68.95
MH 162  |MH 161 68.50 | 68.38 71.50 2.700 300 | 24.60 | 0.013| 0.000 | 0.070 0.00 0.073 82 | 0.03145 | 000 | 0.00 | 0.00 0.00 68.80 | 68.68 0.49 0.49 69.10
KLONDIKE ROAD
MH 158  |MH 157 68.30 | 67.40 71.78 2.655 825 | 120.00  0.013| 1.064 | 1.297 0.82 0.552 145 | 0.02245 | 193 | 019 | 066 0.00 69.13 | 68.35 0.65 0.75 69.43
MH 159  |MH 158 68.90 | 68.30 74.79 5.065 825 | 94.00 0.013| 0.932 | 1.196 0.78 0.552 114 | 0.02245 | 169 | 015 | 040 0.00 69.73 | 69.13 0.64 0.64 70.03
TER LEVEL at Outlet = 67.57m
\

M:\2003\103106\Data\Calculations\STM Design_Pond 'C'_20071022-Phase2.xIs\HGL - ULTIMATE xIs
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1055 Klondike Road - Orr Ridge (117034)
Preliminary Stormwater Management Calculations

NOVAT=CH

Engineers, Planners & Landscape Architects

EXISTING CONDITIONS

Existing Catchment Parameters

Areas (ha) Runoff Coefficient
Catchment ID Hard Surfaces | Soft Surfaces 1 %Imperv.
Total Cavg Ciooyr
(C=0.90) (C=0.20) y
Area Flowing East (EXT-01) 1.330 0.000 1.330 0.20 0.25 0.0%
Area Flowing West (EXT-02) 1.110 0.000 1.110 0.20 0.25 0.0%
TOTAL 2.440 0.000 2.440 0.20 0.25 0.0%
" Runoff coefficient increases by 25%, up to a maximum value of 1.00, for the 100-year event.
Time-of-Concentration (Tc) - Airport Method
Slope Length Tc
Area ID Cavg (%) (m) (min)
Area Flowing East (EXT-01) 0.20 9.50 200 20
Area Flowing West (EXT-02) 0.20 0.80 100 32

Pre-Development Peak Flows

Rainfall Intensity (mmlhr)1

Peak Flows (L/s)

Catchment ID

2-year 5-year 2-year 5-year
Area Flowing East (EXT-01) 52.45 70.83 38.8 52.4
Area Flowing West (EXT-02) 38.68 52.07 23.9 32.1
TOTAL - - 62.7 84.5

*Allowable 100-year release rate to river = 297.2 L/s.

Notes:

Rainfall Intensity based on City of Ottawa Sewer Design Guidelines (Oct. 2012)
- 100 year Intensity = 1735.688 / (Tc + 6.014) 52
- 5 year Intensity = 998.071 / (Tc + 6.053) *8'4
- 2 year Intensity = 732.951 / (Tc + 6.199)%8"°

Date: 3/5/2021

M:\2017\117034\DATA\Calculations\Sewer Calcs\SWM\Detailed Design\117034-PreDevFlows.xlsx

Q(peak flow) =2.78 x Cx I x A
- C is the runoff coefficient

- | is the rainfall intensity

- A is the total drainage area




1055 Klondike Road - Orr Ridge
Maple Leaf Homes
Project No.: 117034

STORM SEWER DESIGN SHEET

(Maple Leaf Homes)
FLOW RATES BASED ON RATIONAL METHOD

Engineers, Planners & Landscape Architects

LOCATION AREA (ha) FLOW TOTAL FLOW SEWER DATA
From To Area C | AC Indiv. | Accum Time of Rainfall Intensity | Rainfall Intensity | Rainfall Intensity| Peak Flow Total Peak |Dia. (m)| Dia. Type |Slope |Length|Capacity|Velocity| Flow | Ratio
Street Catchment ID Flow. Q (L/ Time
Manhole Manhole (ha) (ha) 1 2.78 AC | 2.78 AC | Concentration| 2 Year (mm/hr) | 5 Year (mm/hr) | 10 Year (mm/hr) (L/s) ow, Q (Ls) | actual (mm) (%) | (m) (L/s) (m/s) | (min) |Q/Q full
0.361 0.76 | 0.27 ]| 0.763 | 0.763 10.00 76.81 58.6
Street 1 A-16 CBMH1 6 0.00| 0.000 | 0.000 10.00 58.6 0.305 300 PVC | 050 | 274 71.3 0.98 | 047 | 82%
0.00 ] 0.000 | 0.000 10.00
0.445 |0.76]| 0.34| 0.940 1.703 10.47 75.06 127.8
Street 1 A-05, A-08 6 4 0.00| 0.000 | 0.000 10.47 127.8 0.457 450 Conc | 0.40 | 100.0 | 188.0 1.14 1.46 | 68%
0.00| 0.000 | 0.000 10.47
0.138 |0.73|0.10| 0.280 1.983 11.92 70.13 139.1
Street 1 A-02 4 2 0.00| 0.000 | 0.000 11.92 139.1 0.457 450 Conc | 045 | 59.3 | 199.4 1.21 0.81 | 70%
0.00| 0.000 | 0.000 11.92
1.090 |0.73[0.80] 2212 | 2.212 10.00 76.81 169.9
piock 1011075 |A-01, A-0%, 207, A1, 8 2 0.00 | 0.000 | 0.000 10.00 169.9 0.457 | 450 | Conc | 0.50 | 46.2 | 2102 | 1.28 | 0.60 | 81%
0.00 | 0.000 | 0.000 10.00
A-03. A-06. A-09. A-15 0.310 |0.51]|0.16| 0.440 | 4.635 12.74 67.68 313.7
Klondike Road ’ A-17, A-19, ’ 2 EXMH159 0.355 | 0.65[0.23| 0.641 0.641 12.74 91.66 58.8 372.5 0.610 600 Conc | 0.68 | 117.1| 527.9 1.81 1.08 | 71%
’ 0.00| 0.000 | 0.000 12.74
13.82
Q =2.78 AIC, where Consultant: Novatech
Q = Peak Flow in Litres per Second (L/s) Date: March 5, 2021
A = Area in hectares (ha) Design By: Lucas Wilson
| = Rainfall Intensity (mm/hr), 5 year storm Client: Dwg. Reference: Checked By:
C = Runoff Coefficient Maple Leaf Homes 117034-STM MAB
Legend:
* Indicates 100 Year intensity for storm sewers
10.00 Storm sewers designed to the 2 year event (without ponding) for local roads
10.00 Storm sewers designed to the 5 year event (without ponding) for collector roads
10.00 Storm sewers designed to the 10 year event (without ponding) for arterial roads
L. R. WILSON
100160065
Page 1 of 1
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1055 Klondike — Maple Leaf Homes (117034)
PCSWMM Model Schematic NOVAT=CH

Engineers, Planners & Landscape Architects

Overall Model Schematic
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Date: 2021-03-12
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1055 Klondike — Maple Leaf Homes (117034) \[e) T=CH
PCSWM M MOdeI SChematic Engineers, Planners & Landscape Architects
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1055 Klondike — Maple Leaf Homes (117034) \[e) T=CH
PCSWM M MOdeI SChematic Engineers, Planners & Landscape Architects
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1055 Klondike Road — Orr Ridge (117034)

PCSWMM Model Output
100yr 3-hour Chicago Storm

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

M:\2017\117034\CAD\Design\117034-GP.dwg

kKKK

Element Count

kKKK K

Number of rain gages ...... 1

Number of subcatchments ... 18

Number of nodes .... 47

Number of links . 60

Number of pollutants . 0

Number of land uses ... 0

kK

Raingage Summary

kKK KKK

Data Recording

Name Data Source Type Interval

Raingage C3hr-100yr INTENSITY 10 min.

B R N S

Subcatchment Summary

N L T

Name Area Width  $Imperv $Slope Rain Gage outlet
0.08 38.50 42.90 3.5000 Raingage LCB02
0.14 55.20 75.40 4.0000 Raingage CB01/02
0.05 25.50 43.10 5.0000 Raingage RYCBOS
0.07 36.00 45.80 4.0000 Raingage RYCBO3
0.29 117.20 79.90 4.0000 Raingage CB03/04
0.06 29.00 43.10 5.0000 Raingage LCBOS
0.08 39.50 40.50 3.0000 Raingage LCBO1
0.15 60.80 79.60 4.0000 Raingage CB05/06
0.06 32.00 45.30 5.0000 Raingage RYCBO7
0.11 45.20 29.20 2.5000 Raingage RYCB02
0.07 44.00 33.30 5.0000 Raingage RYCBO1

A-12 0.02 9.60 29.20 3.5000 Raingage CBMHO04

A-13 0.11 30.57 12.10 3.5000 Raingage RYCBO04

A-14 0.05 21.20 17.00 4.0000 Raingage LCBO6

A-15 0.07 37.00 47.30 5.5000 Raingage LCB04

A-16 0.36 90.25 79.50 3.0000 Raingage CBMHO1

A-17 0.06 31.50 41.30 5.0000 Raingage LCB08

A-18 0.60 200.00 85.70 2.0000 Raingage Site_Plan_CB

kKKK

Node Summary

kKK

Invert Max. Ponded External

Name Type Elev. Depth Area Inflow

CB01/02 JUNCTION 77.52 1.00 0.0

CB03/04 JUNCTION 75.62 2.40 0.0

CB05/06 JUNCTION 76.73 1.00 0.0

D01 JUNCTION 76.70 1.00 0.0

HPO1 JUNCTION 77.79 1.00 0.0

HPO2 JUNCTION 77.09 1.00 0.0

HP-03 JUNCTION 76.42 1.00 0.0

HP-LCBO1 JUNCTION 77.03 1.00 0.0

HP-LCB02 JUNCTION 77.53 1.00 0.0

HP-LCB04 JUNCTION 74.00 1.00 0.0

HP-LCBOS JUNCTION 74.70 1.00 0.0

HP-LCBO6 JUNCTION 73.77 1.00 0.0

HP-LCB08 JUNCTION 75.56 1.00 0.0

HP-RYCB02 JUNCTION 76.71 1.00 0.0

HP-RYCBO3 JUNCTION 77.44 1.00 0.0

HP-RYCBOS JUNCTION 75.00 1.00 0.0

HP-RYCBO7 JUNCTION 74.33 1.00 0.0

EX-MH159 OUTFALL 70.98 0.60 0.0

HW1_ (STM) OUTFALL 70.79 0.38 0.0

Out-1 OUTFALL 76.56 1.00 0.0

Out-3 OUTFALL 73.47 1.00 0.0

SitePlan-OUT OUTFALL 78.30 1.00 0.0

CBMHO1 STORAGE 72.89 4.25 0.0

M:\2017\117034\DATA\Calculations\Sewer Calcs\SWM\Detailed Design\ModelOutput_100yr.docx

Engineers, Planners & Landscape Architects

CBMHO1-Dummy STORAGE 72.89 3.25 0.0

CBMH02 STORAGE 71.86 5.10 0.0

CBMHO02-Dummy STORAGE 71.49 5.41 0.0

CBMHO03 STORAGE 74.31 3.49 0.0

CBMH04 STORAGE 70.94 5.40 0.0

LCBO1 STORAGE 75.43 2.40 0.0

LCB02 STORAGE 74.69 3.64 0.0

LCB04 STORAGE 72.75 2.00 0.0

LCBOS STORAGE 72.35 3.15 0.0

LCBO6 STORAGE 71.90 2.58 0.0

LCBO7 STORAGE 75.18 2.40 0.0

LCBO08 STORAGE 72.05 4.31 0.0

MHO02 STORAGE 71.77 5.99 0.0

MHO04 STORAGE 72.19 5.23 0.0

MHO6 STORAGE 72.60 4.04 0.0

MHO8 STORAGE 72.15 5.53 0.0

RYCBO1 STORAGE 74.72 2.73 0.0

RYCB02 STORAGE 74.94 2.59 0.0

RYCBO3 STORAGE 75.09 3.03 0.0

RYCB04 STORAGE 71.34 2.94 0.0

RYCBOS STORAGE 72.19 3.61 0.0

RYCBO6 STORAGE 74.42 2.96 0.0

RYCBO7 STORAGE 72.55 2.58 0.0

Site_Plan_CB STORAGE 76.60 2.40 0.0

[

Link Summary

R

Name From Node To Node Type Length $Slope Roughness

1 Site_Plan_CB SitePlan-OUT CONDUIT 5.0 -6.0108 0.0150

1_(104)_(1)_(STM) CBMHO2-Dummy EX-MH159 CONDUIT 76.3 0.6684 0.0130

1_(104)_(sTM) MHO2 CBMH02-Dummy CONDUIT 40.8 0.6863 0.0130

1_(11)_(STM) MHO4 MHO02 CONDUIT 59.3 0.4555 0.0130

1_(131)_(STM) CBMHO1-Dummy MHO6 CONDUIT 27.4 0.5115 0.0130

1_(135)_(sTM) HP-03 CBMHO04 CONDUIT 3.0 38.5872 0.0150

1_(87)_(STM) CBMHO04 HW1_ (STM) CONDUIT 30.5 0.4918 0.0130

1_(9)_(sTM) MHO6 MHO4 CONDUIT 100.0 0.4000 0.0130

2 LCBO8 HP-LCB08 CONDUIT 3.0 -6.6815 0.0350

3 CBMHO1 HP-03 CONDUIT 3.0 -9.3743 0.0150

4 HP-LCBO08 RYCBOS CONDUIT 3.0 26.1876 0.0350

4_1 CB05/06 D01 CONDUIT 3.0 1.0001 0.2500

4_2 DO1 CBMHO1 CONDUIT 3.0 19.0006 0.2500

5 HP02 CB05/06 CONDUIT 35.3 1.0199 0.2500

6 CB03/04 HPO02 CONDUIT 12.4 -0.5645 0.2500

7 CB01/02 CB03/04 CONDUIT 52.4 0.9542 0.2500

8 HPO1 CB01/02 CONDUIT 29.5 0.9153 0.2500

HP-LCBO1-RYCB02 HP-LCBO1 RYCB02 CONDUIT 3.0 16.9031 0.0350

HP-LCB02-RYCB03 HP-LCB02 RYCBO3 CONDUIT 3.0 13.7961 0.0350

HP-LCB04-LCB06 HP-LCB04 LCBO6 CONDUIT 3.0 17.5997 0.0350

HP-LCBO5-RYCB07 HP-LCBO5 RYCBO7 CONDUIT 3.0 19.3525 0.0350

HP-LCB06-RYCB04 HP-LCB06 RYCB04 CONDUIT 3.0 16.5557 0.0350

HP-RYCB02-RYCBO6 HP-RYCBO02 RYCBO6 CONDUIT 3.0 11.0672 0.0350

HP-RYCB03-LCBO1 HP-RYCBO03 LCBO1 CONDUIT 3.0 20.7672 0.0350

HP-RYCB05-LCB05 HP-RYCBOS LCBOS CONDUIT 3.0 16.9031 0.0350

HP-RYCB0O7-LCB04 HP-RYCBO7 LCB04 CONDUIT 3.0 19.7051 0.0350

LCBO1-HP LCBO1 HP-LCBO1 CONDUIT 3.0 -6.6815 0.0350

LCB01-LCB02 LCBO1 RYCBO3 CONDUIT 34.0 1.0001 0.0130

LCB02-HP LCB02 HP-LCB02 CONDUIT 3.0 -6.6815 0.0350

LCB02-RYCB03 RYCBO03 LCB02 CONDUIT 40.4 0.9901 0.0130

LCB04-HP LCB04 HP-LCBO04 CONDUIT 3.0 -8.3624 0.0350

LCB04-LCB08 LCB04 RYCBO7 CONDUIT 39.4 0.5076 0.0130

LCBO5-HP LCBOS HP-LCBO5 CONDUIT 3.0 -6.6815 0.0350

LCBO5-RYCBOS LCBOS RYCBOS CONDUIT 32.8 0.4878 0.0130

LCB06-HP LCBO6 HP-LCB06 CONDUIT 3.0 -9.7122 0.0350

LCB06-RYCBO4 LCBO6 RYCBO04 CONDUIT 49.5 1.0102 0.0130

LCBO7-RYCB02 LCBO7 RYCB02 CONDUIT 23.7 1.0127 0.0130

LCB08-CBMHO02 LCB08 CBMH02 CONDUIT 27.8 0.5036 0.0150

LCB08-LCBOS RYCBO7 LCBOS CONDUIT 39.4 0.5076 0.0130

MHO08-MHO02 MHO8 MHO02 CONDUIT 46.2 0.4978 0.0130

RYCBO1-RYCBO6 RYCBO1 RYCBO6 CONDUIT 24.9 1.0041 0.0130

RYCBO02-HP RYCB02 HP-RYCB02 CONDUIT 3.0 -6.0108 0.0350

RYCB02-RYCBO1 RYCBO02 RYCBO1 CONDUIT 22.2 0.9910 0.0130

RYCB03-CBMHO03 LCB02 CBMHO03 CONDUIT 32.9 1.0031 0.0150

RYCBO3-HP RYCBO03 HP-RYCBO3 CONDUIT 3.0 -10.7279 0.0350

RYCB04-CBMHO04 RYCBO04 CBMHO04 CONDUIT 24.1 0.9959 0.0130

RYCB04-Out-3 RYCB04 Out-3 CONDUIT 3.0 -6.3461 0.0350

RYCBOS5-HP RYCBOS HP-RYCBOS CONDUIT 3.0 -6.6815 0.0350

RYCB05-LCB08 RYCBOS5 LCB08 CONDUIT 28.3 0.4947 0.0150

RYCB06-CBMH04 RYCBO6 CBMH04 CONDUIT 23.1 0.9957 0.0130

RYCB06-Out-1 RYCBO6 Out-1 CONDUIT 3.0 -6.0108 0.0350
Page 1 of 5



1055 Klondike Road — Orr Ridge (117034)
PCSWMM Model Output Engineers, Planners & Landscape Architects
100yr 3-hour Chicago Storm

RYCBO7-HP RYCBO7 HP-RYCBO7 CONDUIT 3.0 -6.6815 0.0350 0.3233 0.3466 0.3699 0.3933 0.4166
CB3-0 CB03/04 MHO6 ORIFICE 0.4399 0.4632 0.4866 0.5099 0.5332
CB4-0 CB03/04 MHO6 ORIFICE 0.5566 0.5799 0.6032 0.6266 0.6499
CBMH02-ICD CBMH02 CBMHO02-Dummy ORIFICE 0.6732 0.6966 0.7199 0.7432 0.7666
CBMH1-0 (1) CBMHO1 CBMHO1-Dummy ORIFICE 0.7899 0.8133 0.8366 0.8599 0.8833
CBMH3-ICD CBMHO3 MHO08 ORIFICE 0.9066 0.9300 0.9533 0.9767 1.0000
Outlet-1 Site_Plan_CB MHO8 ORIFICE Hrad:
CB01/02-0 CB01/02 MHO04 OUTLET 0.0013 0.0026 0.0039 0.0051 0.0072
CB05/06-0 CB05/06 MHO6 OUTLET 0.0108 0.0163 0.0239 0.0327 0.0427
0.0539 0.0662 0.0795 0.0938 0.1091
0.1252 0.1421 0.1639 0.1905 0.2174
FRE KA A KKK KK KKK KA KK 0.2445 0.2718 0.2991 0.3265 0.3538
Cross Section Summary 0.3812 0.4084 0.4356 0.4627 0.4896
HHKE KK KA KK AT A KA KK KA K 0.5165 0.5432 0.5698 0.5963 0.6226
Full Full Hyd. Max. No. of Full 0.6488 0.6749 0.7008 0.7265 0.7521
Conduit Shape Depth Area Rad. Width Barrels Flow 0.7776 0.8029 0.8281 0.8531 0.8779
0.9026 0.9272 0.9516 0.9759 1.0000
1 RECT_OPEN 1.00 3.00 0.60 3.00 1 34883.83 Width:
1_(104)_(1)_(STM) CIRCULAR 0.60 0.28 0.15 0.60 1 502.03 0.0728 0.1455 0.2183 0.3006 0.4114
1_(104)_(STM) CIRCULAR 0.60 0.28 0.15 0.60 1 508.69 0.5222 0.5967 0.6350 0.6733 0.7116
1_(11)_(ST™M) CIRCULAR 0.45 0.16 0.11 0.45 1 192.43 0.7499 0.7882 0.8265 0.8648 0.9031
1_(131)_(ST™M) CIRCULAR 0.30 0.07 0.07 0.30 1 69.16 0.9414 0.9797 0.9989 0.9989 0.9990
1_(135)_(STM) RECT_OPEN 1.00 3.00 0.60 3.00 1 88384.99 0.9990 0.9990 0.9991 0.9991 0.9991
1_(87)_(sTM™) CIRCULAR 0.38 0.11 0.09 0.38 1 122.96 0.9992 0.9992 0.9992 0.9993 0.9993
1_(9)_(sT™M) CIRCULAR 0.45 0.16 0.11 0.45 1 180.33 0.9994 0.9994 0.9994 0.9995 0.9995
2 TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 15316.10 0.9995 0.9996 0.9996 0.9996 0.9997
3 RECT_OPEN 1.00 3.00 0.60 3.00 1 43563.76 0.9997 0.9997 0.9998 0.9998 0.9998
4 TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 30322.01 0.9999 0.9999 0.9999 1.0000 1.0000
4.1 18mROW 1.00 15.42 7.47 18.00 1 23562.63
4_2 18mROW 1.00 15.42 7.47 18.00 1 102706.27
5 18mROW 1.00 15.42 7.47 18.00 1 23795.13 B T R R R R R R 3
6 18mROW 1.00 15.42 7.47 18.00 1 17703.31 NOTE: The summary statistics displayed in this report are
7 18mROW 1.00 15.42 7.47 18.00 1 23016.65 based on results found at every computational time step,
8 18mROW 1.00 15.42 7.47 18.00 1 22542.02 not just on results from each reporting time step.
HP-LCBO1-RYCB02 TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 24360.89 B L T R R L L S L ]
HP-LCB02-RYCB03 TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 22008.41
HP-LCB04-LCBO6 TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 24857.83 FHREEH KK KA K KA KK
HP-LCB05-RYCB07 TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 26066.28 Analysis Options
HP-LCB06-RYCB04 TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 24109.24 FHREEH KK KA KKK KK
HP-RYCB02-RYCB06 TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 19711.89 Flow Units ... . LPS
HP-RYCB03-LCBO1 TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 27002.18 Process Models:
HP-RYCB05-LCBOS5 TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 24360.89 Rainfall/Runoff ........ YES
HP-RYCB0O7-LCB04 TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 26302.65 . NO
LCBO1-HP TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 15316.10 Snowmelt ... . NO
LCB01-LCB02 CIRCULAR 0.25 0.05 0.06 0.25 1 59.47 Groundwater . .. NO
LCB02-HP TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 15316.10 Flow Routing .. .. YES
LCB02-RYCBO3 CIRCULAR 0.25 0.05 0.06 0.25 1 59.18 Ponding Allowed .. YES
LCB04-HP TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 17134.69 Water Quality .. NO
LCB04-LCBO8 CIRCULAR 0.25 0.05 0.06 0.25 1 42.37 Infiltration Method .. HORTON
LCBO5-HP TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 15316.10 Flow Routing Method .. DYNWAVE
LCBO5-RYCBOS CIRCULAR 0.25 0.05 0.06 0.25 1 41.54 Surcharge Method . .. EXTRAN
LCBO6-HP TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 18465.79 Starting Date ... .. 07/22/2019 00:00:00
LCB06-RYCBO4 CIRCULAR 0.25 0.05 0.06 0.25 1 59.77 Ending Date ..... .. 07/23/2019 00:00:00
LCBO7-RYCBO02 CIRCULAR 0.25 0.05 0.06 0.25 1 59.85 Antecedent Dry Days .. 0.0
LCB08-CBMHO02 CIRCULAR 0.25 0.05 0.06 0.25 1 36.58 Report Time Step .... .. 00:01:00
LCB08-LCBOS CIRCULAR 0.25 0.05 0.06 0.25 1 42.37 Wet Time Step ... .. 00:01:00
MHO8-MH02 CIRCULAR 0.45 0.16 0.11 0.45 1 201.18 Dry Time Step ... .. 00:05:00
RYCBO1-RYCBO6 CIRCULAR 0.25 0.05 0.06 0.25 1 59.59 Routing Time Step . .. 2.00 sec
RYCB02-HP TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 14527.05 Variable Time Step .. .. YES
RYCB02-RYCBO1 CIRCULAR 0.25 0.05 0.06 0.25 1 59.20 Maximum Trials ...... .. 8
RYCB03-CBMHO03 CIRCULAR 0.25 0.05 0.06 0.25 1 51.62 Number of Threads .. 4
RYCBO3-HP TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 19407.38 Head Tolerance .. 0.001500 m
RYCB04-CBMHO04 CIRCULAR 0.25 0.05 0.06 0.25 1 59.35
RYCB04-Out-3 TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 14926.66
RYCBOS5-HP TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 15316.10 A K Kk Kk
RYCB05-LCBO8 CIRCULAR 0.25 0.05 0.06 0.25 1 36.25 Control Actions Taken
RYCB06-CBMH04 CIRCULAR 0.30 0.07 0.07 0.30 1 96.50 FRE KKK KKK K KKK KKK K
RYCB06-Out-1 TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 14527.05
RYCBO7-HP TRAPEZOIDAL 1.00 3.30 0.50 6.30 1 15316.10
B RS T Volume Depth
Runoff Quantity Continuity hectare-m mm
kKKK KKK KKK KA KKK KA KRR _______
AR KRR KRR ARk Total Precipitation ...... 0.175 71.667
Transect Summary Evaporation Loss .. . 0.000 0.000
A A A A K X Infiltration Loss . 0.038 15.357
Surface Runoff .. . 0.137 55.916
Transect 18mROW Final Storage ... . . 0.001 0.477
Area: Continuity Error (%) ..... -0.116
0.0008 0.0034 0.0076 0.0136 0.0219
0.0328 0.0461 0.0605 0.0758 0.0919
0.1090 0.1269 0.1458 0.1655 0.1862 AR KK Kk Kk Rk Volume Volume
0.2077 0.2301 0.2533 0.2767 0.3000 Flow Routing Continuity hectare-m 1076 ltr

M:\2017\117034\DATA\Calculations\Sewer Calcs\SWM\Detailed Design\ModelOutput_100yr.docx Page 2 of 5



1055 Klondike Road — Orr Ridge (117034)
PCSWMM Model Output Engineers, Planners & Landscape Architects
100yr 3-hour Chicago Storm

FAREKFAAK I A KKK KA I A AT ALK —mmmmmmmm mmmmmme e A-09 71.67 0.00 0.00 24.27 32.48 14.97 47.45
Dry Weather Inflow . 0.000 0.000 0.03 27.69 0.662
Wet Weather Inflow . . 0.137 1.366 A-10 71.67 0.00 0.00 32.01 20.94 18.76 39.70
Groundwater Inflow . . 0.000 0.000 0.04 39.24 0.554
RDII Inflow . . 0.000 0.000 A-11 71.67 0.00 0.00 29.56 23.87 18.29 42.16
External Inflow . 0.000 0.002 0.03 27.94 0.588
External Outflow ... . 0.137 1.368 A-12 71.67 0.00 0.00 31.85 20.50 18.92 39.42
Flooding Loss .. . . 0.000 0.000 0.01 8.72 0.550
Evaporation Loss ... . 0.000 0.000 A-13 71.67 0.00 0.00 40.30 8.67 22.72 31.39
Exfiltration Loss .. . 0.000 0.000 0.03 28.27 0.438
Initial Stored Volume .... 0.001 0.006 A-14 71.67 0.00 0.00 37.43 12.19 22.08 34.27
Final Stored Volume ...... 0.001 0.006 0.02 17.50 0.478
Continuity Error (%) ..... 0.030 A-15 71.67 0.00 0.00 23.36 33.92 14.45 48.37
0.04 32.44 0.675
A-16 71.67 0.00 0.00 9.09 56.23 5.61 61.84
B S L] 0.22 170.67 0.863
Highest Continuity Errors A-17 71.67 0.00 0.00 26.07 29.61 16.03 45.64
B R R T L T T e 0.03 26.74  0.637
Node CB05/06 (-2.56%) A-18 71.67 0.00 0.00 6.31 60.81 3.95 64.77
Node CB01/02 (-2.51%) 0.39 290.13  0.904
R R L L L] B
Time-Step Critical Elements Node Depth Summary
kKKK KKKk T T S e
Link HP-LCB04-LCB06 (2.59%)
Link HP-LCBO1-RYCB02 (1.38%)
Average Maximum Maximum Time of Max Reported
Depth Depth HGL Occurrence Max Depth
KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KK Node Type Meters Meters Meters days hr:min Meters
Highest Flow Instability Indexes
FEKKHHKKHH KKK H KKK H KKK I KKK KT A CB01/02 JUNCTION 0.00 0.10 77.62 0 01:10 0.10
Link CBMH1-0(1) (2) CB03/04 JUNCTION 0.07 1.61 77.23 0 01:10 1.61
CB05/06 JUNCTION 0.00 0.14 76.87 0 01:10 0.14
D01 JUNCTION 0.00 0.08 76.78 0 01:10 0.08
A KK Kk K K HPO1 JUNCTION 0.00 0.00 77.79 0 00:00 0.00
Routing Time Step Summary HPO2 JUNCTION 0.01 0.10 77.19 0 01:16 0.10
AR KK Kk Rk K HP-03 JUNCTION 0.00 0.01 76.43 0 01:14 0.01
Minimum Time Step H 0.22 sec HP-LCBO1 JUNCTION 0.00 0.08 77.11 0 01:10 0.08
Average Time Step : 1.97 sec HP-LCB02 JUNCTION 0.00 0.00 77.53 0 00:00 0.00
Maximum Time Step : 2.00 sec HP-LCB04 JUNCTION 0.00 0.10 74.10 0 01:10 0.10
Percent in Steady State H 0.00 HP-LCBO5 JUNCTION 0.00 0.02 74.72 0 01:10 0.02
Average Iterations per Step : 2.00 HP-LCBO6 JUNCTION 0.00 0.09 73.86 0 01:10 0.08
Percent Not Converging H 0.01 HP-LCBO8 JUNCTION 0.00 0.00 75.56 0 00:00 0.00
Time Step Frequencies : HP-RYCB02 JUNCTION 0.00 0.00 76.71 0 00:00 0.00
2.000 - 1.516 sec : 96.82 % HP-RYCBO03 JUNCTION 0.00 0.00 77.44 0 00:00 0.00
1.516 - 1.149 sec H 1.38 % HP-RYCBOS JUNCTION 0.00 0.00 75.00 0 00:00 0.00
1.149 - 0.871 sec : 1.79 % HP-RYCBO7 JUNCTION 0.00 0.05 74.38 0 01:10 0.05
0.871 - 0.660 sec H 0.00 % EX-MH159 OUTFALL 0.03 0.28 71.26 0 01:13 0.28
0.660 - 0.500 sec : 0.00 % HW1_ (STM) OUTFALL 1.03 1.03 71.82 0 00:00 1.03
Out-1 OUTFALL 0.00 0.00 76.56 0 00:00 0.00
Out-3 OUTFALL 0.00 0.08 73.55 0 01:10 0.08
R K KK K Kk ke SitePlan-OUT OUTFALL 0.00 0.00 78.30 0 00:00 0.00
Subcatchment Runoff Summary CBMHO1 STORAGE 0.19 3.54 76.43 0 01:14 3.54
A K Kk K Kk K CBMHO1-Dummy STORAGE 0.02 0.23 73.12 0 01:14 0.23
CBMH02 STORAGE 0.31 3.03 74.89 0 01:10 3.01
CBMHO02-Dummy STORAGE 0.03 0.28 71.77 0 01:13 0.28
—————————————————————— CBMHO03 STORAGE 0.29 3.12 77.43 0 01:10 3.10
Total Total Total Total Imperv Perv Total CBMHO04 STORAGE 0.89 1.60 72.54 0 01:13 1.59
Total Peak Runoff LCBO1 STORAGE 0.13 1.73 77.16 0 01:10 1.73
Precip Runon Evap Infil Runoff Runoff Runoff LCB02 STORAGE 0.22 2.74 77.43 0 01:10 2.73
Runoff Runoff Coeff LCBO4 STORAGE 0.14 1.40 74.15 0 01:10 1.40
Subcatchment mm mm mm mm mm mm mm LCBOS STORAGE 0.21 2.37 74.72 0 01:10 2.37
1076 ltr LPS LCBO6 STORAGE 0.04 1.99 73.89 0 01:10 1.98
LCBO7 STORAGE 0.01 1.13 76.31 0 01:11 1.13
—————————————————————— LCBO8 STORAGE 0.27 2.84 74.89 0 01:10 2.83
A-01 71.67 0.00 0.00 25.43 30.76 15.52 46.29 MHO2 STORAGE 0.03 0.28 72.05 0 01:14 0.28
0.04 32.21 0.646 MHO04 STORAGE 0.03 0.39 72.58 0 01:14 0.39
A-02 71.67 0.00 0.00 10.85 53.40 6.80 60.20 MHO6 STORAGE 0.02 0.30 72.90 0 01:12 0.30
0.08 65.48 0.840 MHO08 STORAGE 0.02 0.16 72.31 0 01:11 0.16
A-03 71.67 0.00 0.00 4.21 30.90 36.60 67.50 RYCBO1 STORAGE 0.02 0.98 75.70 0 01:11 0.98
0.03 25.24 0.942 RYCB02 STORAGE 0.02 1.36 76.30 0 01:10 1.36
A-04 71.67 0.00 0.00 24.09 32.84 14.79 47.63 RYCBO3 STORAGE 0.17 2.29 77.38 0 01:10 2.28
0.03 30.85 0.665 RYCB04 STORAGE 0.51 2.23 73.57 0 01:10 2.22
A-05 71.67 0.00 0.00 8.85 56.59 5.57 62.16 RYCBOS STORAGE 0.24 2.67 74.86 0 01:10 2.66
0.18 140.58 0.867 RYCBO6 STORAGE 0.01 0.34 74.76 0 01:11 0.34
A-06 71.67 0.00 0.00 25.26 30.90 15.55 46.46 RYCBO7 STORAGE 0.17 1.86 74.41 0 01:10 1.85
0.03 24.84 0.648 Site_Plan_CB STORAGE 0.15 1.57 78.17 0 01:23 1.57
A-07 71.67 0.00 0.00 26.56 29.04 16.11 45.15
0.04 32.20 0.630
A-08 71.67 0.00 0.00 8.99 56.38 5.65 62.03 KA KKKk K
0.09 72.88 0.866 Node Inflow Summary
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KA K KKk K CBMH02 0.000 6 0 0 0.000 59 0 01:10 6.49
CBMHO02-Dummy 0.000 1 0 0 0.000 5 0 01:13 228.20
CBMHO03 0.000 8 0 0 0.000 89 0 01:10 6.59
Maximum Maximum Lateral Total Flow CBMHO04 0.000 16 0 0 0.000 30 0 01:13 226.58
Lateral Total Time of Max Inflow Inflow Balance LCBO1 0.000 5 0 0 0.000 72 0 01:10 78.22
Inflow Inflow Occurrence Volume Volume Error LCB02 0.000 6 0 0 0.000 75 0 01:10 28.76
Node Type LPS LPS days hr:min 106 ltr 106 ltr Percent LCBO4 0.000 7 0 0 0.000 70 0 01:10 114.17
LCBOS 0.000 7 0 0 0.000 75 0 01:10 59.35
CB01/02 JUNCTION 65.48 65.48 0 01:10 0.083 0.083 -2.449 LCBO6 0.000 2 0 0 0.000 77 0 01:10 129.38
CB03/04 JUNCTION 140.58 162.15 0 01:10 0.182 0.201 0.591 LCBO7 0.000 0 0 0 0.000 47 0 01:11 6.41
CB05/06 JUNCTION 72.88 75.75 0 01:10 0.0942 0.112 -2.492 LCBO8 0.000 6 0 0 0.000 66 0 01:10 23.80
D01 JUNCTION 0.00 45.80 0 01:10 0 0.0341 -0.789 MHO2 0.000 0 0 0 0.000 5 0 01:14 222.08
HPO1 JUNCTION 0.00 0.00 0 00:00 [ [ 0.000 ltr MHO04 0.000 1 0 0 0.000 8 0 01:14 164.90
HPO2 JUNCTION 0.00 48.42 0 01:11 0 0.0243 18.844 MHO6 0.000 1 0 0 0.000 7 0 01:12 143.22
HP-03 JUNCTION 0.00 19.84 0 01:14 0 0.00787 0.002 MHO08 0.000 0 0 0 0.000 3 0 01:11 57.29
HP-LCBO1 JUNCTION 0.00 78.22 0 01:10 0 0.0447 0.005 RYCBO1 0.000 1 0 0 0.000 36 0 01:11 114.54
HP-LCB02 JUNCTION 0.00 0.00 0 00:00 0 0 0.000 1tr RYCB02 0.000 1 0 0 0.000 53 0 01:10 104.03
HP-LCB04 JUNCTION 0.00 114.17 0 01:10 0 0.0831 0.022 RYCBO3 0.000 6 0 0 0.000 76 0 01:10 47.85
HP-LCBOS JUNCTION 0.00 6.17 0 01:10 0 0.000393 0.223 RYCB04 0.000 17 0 0 0.000 76 0 01:10 153.16
HP-LCBO6 JUNCTION 0.00 84.56 0 01:10 0 0.0198 0.135 RYCBOS 0.000 7 0 0 0.000 74 0 01:10 37.87
HP-LCBO8 JUNCTION 0.00 0.00 0 00:00 0 0 0.000 ltr RYCBO6 0.000 0 0 0 0.000 12 0 01:11 113.59
HP-RYCBO02 JUNCTION 0.00 0.00 0 00:00 0 0 0.000 1tr RYCBO7 0.000 7 0 0 0.000 72 0 01:10 84.16
HP-RYCBO03 JUNCTION 0.00 0.00 0 00:00 0 0 0.000 ltr Site_Plan_CB 0.009 2 0 0 0.161 32 0 01:23 51.01
HP-RYCBOS JUNCTION 0.00 0.00 0 00:00 0 0 0.000 1tr
HP-RYCBO7 JUNCTION 0.00 36.13 0 01:10 0 0.00857 0.026
EX-MH159 OUTFALL 0.00 228.20 0 01:13 0 1.1 0.000 KA KK Kk K
HW1_ (STM) OUTFALL 0.00 226.58 0 01:13 0 0.267 0.000 Outfall Loading Summary
Out-1 OUTFALL 0.00 0.00 0 00:00 0 0 0.000 ltr KA KK Kk K
Oout-3 OUTFALL 0.00 47.44 0 01:10 0 0.00578 0.000
SitePlan-OUT OUTFALL 0.00 0.00 0 00:00 0 0 0.000 ltr
CBMHO1 STORAGE 170.67 215.85 0 01:10 0.223 0.257 0.152 Flow Avg Max Total
CBMHO1-Dummy STORAGE 0.00 62.28 0 01:14 0 0.249 0.002 Freq Flow Flow Volume
CBMHO02 STORAGE 0.00 13.96 0 01:04 0 0.0731 0.001 Outfall Node Pcnt LPS LPS 1076 ltr
CBMHO02-Dummy STORAGE 0.00 228.20 0 01:13 0 1.1 0.005
CBMHO03 STORAGE 0.00 17.17 0 01:06 0 0.0608 0.007 EX-MH159 24.87 63.43 228.20 1.097
CBMHO04 STORAGE 8.72 227.59 0 01:13 0.00946 0.267 -0.000 HW1_ (STM) 73.40 6.94 226.58 0.267
LCBO1 STORAGE 32.20 78.69 0 01:10 0.0357 0.0609 -0.066 Out-1 0.00 0.00 0.00 0.000
LCB02 STORAGE 32.21 40.90 0 01:06 0.0356 0.0701 0.052 Oout-3 0.60 21.52 47.44 0.006
LCBO4 STORAGE 32.44 114.77 0 01:10 0.0358 0.096 -0.055 SitePlan-OUT 0.00 0.00 0.00 0.000
LCBOS STORAGE 24.84 61.18 0 01:10 0.0269 0.076 0.018
LCBO6 STORAGE 17.50 131.02 0 01:10 0.0182 0.101 -0.037 System 19.77 91.89 494.11 1.369
LCBO7 STORAGE 0.00 24.34 0 01:08 0 0.00172 0.394
LCBO8 STORAGE 26.74 30.16 0 01:04 0.0287 0.0816 0.069
MHO2 STORAGE 0.00 222.07 0 01:14 0 1.02 -0.001 FEEKHE KKK I KKK I AKX I KA
MHO04 STORAGE 0.00 165.02 0 01:12 0 0.573 -0.215 Link Flow Summary
MHO6 STORAGE 0.00 143.24 0 01:12 0 0.506 0.212 KA KKKk Kk
MHO8 STORAGE 0.00 57.30 0 01:10 0 0.449 -0.002
RYCBO1 STORAGE 27.94 122.69 0 01:10 0.0278 0.117 0.213
RYCB02 STORAGE 39.24 117.08 0 01:10 0.0448 0.0913 0.061 Maximum Time of Max Maximum Max/ Max/
RYCBO03 STORAGE 30.85 51.58 0 01:10 0.0343 0.0598 0.006 |Flow|  oOccurrence |veloc| Full Full
RYCBO04 STORAGE 28.27 155.80 0 01:10 0.0336 0.136 -0.025 Link Type LPS days hr:min m/sec Flow Depth
RYCBOS STORAGE 25.24 40.83 0 01:10 0.0344 0.0776 0.011
RYCBO6 STORAGE 0.00 114.54 0 01:10 0 0.117 -0.003 1 CONDUIT 0.00 0 00:00 0.00 0.00 0.09
RYCBO7 STORAGE 27.69 85.18 0 01:10 0.0304 0.0845 -0.021 1_(104)_(1)_(STM) CONDUIT 228.20 0 01:13 1.73 0.45 0.47
Site_Plan_CB STORAGE 290.13 290.13 0 01:10 0.388 0.388 0.015 1_(104)_(STM) CONDUIT 222.08 0 01:14 1.71 0.44 0.47
1_(11)_(ST™M) CONDUIT 164.90 0 01:15 1.28 0.86 0.75
1_(131)_(ST™M) CONDUIT 62.28 0 01:14 1.18 0.90 0.70
AR K K Kk 1_(135)_(ST™M) CONDUIT 19.84 0 01:14 1.24 0.00 0.01
Node Surcharge Summary 1_(87)_(ST™) CONDUIT 226.58 0 01:13 2.05 1.84 1.00
A K K Kk 1_(9)_(STM) CONDUIT 143.22 0 01:12 1.20 0.79 0.76
2 CONDUIT 0.00 0 00:00 0.00 0.00 0.00
No nodes were surcharged. 3 CONDUIT 19.84 0 01:14 0.05 0.00 0.15
4 CONDUIT 0.00 0 00:00 0.00 0.00 0.03
4.1 CHANNEL 45.80 0 01:10 0.11 0.00 0.11
A K K Kk 4_2 CHANNEL 45.63 0 01:10 0.12 0.00 0.18
Node Flooding Summary 5 CHANNEL 23.40 0 01:16 0.06 0.00 0.11
FREKHA KK I KKK KKK KKK K 6 CHANNEL 48.42 0 01:11 0.07 0.00 0.15
7 CHANNEL 22.74 0 01:10 0.03 0.00 0.16
No nodes were flooded. 8 CHANNEL 0.00 0 00:00 0.00 0.00 0.05
HP-LCB01-RYCBO02 CONDUIT 78.20 0 01:10 1.70 0.00 0.08
HP-LCB02-RYCB03 CONDUIT 0.00 0 00:00 0.00 0.00 0.13
FREKHA KK I KKK I KK KA KKK HP-LCB04-LCBO6 CONDUIT 114.17 0 01:10 1.81 0.00 0.25
Storage Volume Summary HP-LCB0O5-RYCBO7 CONDUIT 6.12 0 01:10 0.06 0.00 0.15
FHREKHA KK I AKX I KK KA KKK HP-LCB06-RYCB04 CONDUIT 84.55 0 01:10 1.54 0.00 0.19
HP-RYCB02-RYCBO6 CONDUIT 0.00 0 00:00 0.00 0.00 0.00
HP-RYCB03-LCBO1 CONDUIT 0.00 0 00:00 0.00 0.00 0.16
Average Avg Evap Exfil Maximum Max Time of Max Maximum HP-RYCBO05-LCB05 CONDUIT 0.00 0 00:00 0.00 0.00 0.11
Volume Pcnt Pcnt Pent Volume Pcnt Occurrence Outflow HP-RYCBO7-LCB04 CONDUIT 36.11 0 01:10 0.16 0.00 0.23
Storage Unit 1000 m3 Full Loss Loss 1000 m3 Full days hr:min LPS LCBO1-HP CONDUIT 78.22 0 01:10 0.41 0.01 0.21
LCB01-LCB02 CONDUIT 47.85 0 01:10 0.97 0.80 1.00
CBMHO1 0.003 3 0 0 0.076 97 0 01:14 82.13 LCB02-HP CONDUIT 0.00 0 00:00 0.00 0.00 0.05
CBMHO1-Dummy 0.000 1 0 0 0.000 7 0 01:14 62.28 LCB02-RYCBO3 CONDUIT 21.16 0 01:10 0.51 0.36 1.00

M:\2017\117034\DATA\Calculations\Sewer Calcs\SWM\Detailed Design\ModelOutput_100yr.docx Page 4 of 5



1055 Klondike Road — Orr Ridge (117034)
PCSWMM Model Output Engineers, Planners & Landscape Architects
100yr 3-hour Chicago Storm

LCB04-HP CONDUIT 114.17 0 01:10 0.44 0.01 0.25 RYCBO02-HP 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

LCB04-LCBO8 CONDUIT 48.16 0 01:10 0.98 1.14 1.00 RYCB02-RYCBO1 1.00 0.01 0.00 0.00 0.97 0.03 0.00 0.00 0.98 0.00

LCBO5-HP CONDUIT 6.17 0 01:10 0.08 0.00 0.12 RYCB03-CBMHO03 1.00 0.01 0.00 0.00 0.18 0.00 0.00 0.81 0.03 0.00

LCBO5-RYCBOS CONDUIT 37.87 0 01:10 0.77 0.91 1.00 RYCBO03-HP 1.00 0.99 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

LCBO6-HP CONDUIT 84.56 0 01:10 0.33 0.00 0.25 RYCB04-CBMHO04 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00

LCB06-RYCBO4 CONDUIT 75.98 0 01:08 1.55 1.27 1.00 RYCB04-Out-3 1.00 0.05 0.00 0.00 0.01 0.00 0.00 0.94 0.00 0.00

LCBO7-RYCBO2 CONDUIT 24.34 0 01:08 0.55 0.41 1.00 RYCBOS5-HP 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

LCB08-CBMHO02 CONDUIT 13.96 0 01:04 0.38 0.38 1.00 RYCB05-LCBO8 1.00 0.01 0.01 0.00 0.98 0.00 0.00 0.00 0.81 0.00

LCB08-LCBOS CONDUIT 53.35 0 01:10 1.09 1.26 1.00 RYCB06-CBMHO04 1.00 0.01 0.00 0.00 0.00 0.00 0.00 0.99 0.00 0.00

MHO08-MHO02 CONDUIT 57.29 0 01:11 1.09 0.28 0.36 RYCB06-Out-1 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

RYCBO1-RYCBO6 CONDUIT 114.54 0 01:10 2.33 1.92 1.00 RYCBO7-HP 1.00 0.98 0.00 0.00 0.02 0.00 0.00 0.00 0.01 0.00

RYCB02-HP CONDUIT 0.00 0 00:00 0.00 0.00 0.00

RYCB02-RYCBO1 CONDUIT 98.41 0 01:10 2.00 1.66 1.00

RYCB03-CBMHO03 CONDUIT 17.17 0 01:06 0.44 0.33 1.00 FEE KKK K KKK KKK KKK K KA K

RYCBO3-HP CONDUIT 0.00 0 00:00 0.00 0.00 0.13 Conduit Surcharge Summary

RYCB04-CBMHO04 CONDUIT 106.22 0 01:10 2.16 1.79 1.00 AR KK Kk K K

RYCB04-Out-3 CONDUIT 47.44 0 01:10 0.29 0.00 0.19

RYCBOS5-HP CONDUIT 0.00 0 00:00 0.00 0.00 0.03

RYCB05-LCBO8 CONDUIT 16.59 0 01:10 0.38 0.46 1.00 Hours Hours

RYCB06-CBMHO04 CONDUIT 113.59 0 01:11 1.66 1.18 0.93 - - Hours Full - Above Full Capacity

RYCB06-Out-1 CONDUIT 0.00 0 00:00 0.00 0.00 0.00 Conduit Both Ends Upstream Dnstream Normal Flow Limited

RYCBO7-HP CONDUIT 36.13 0 01:10 0.27 0.00 0.17

CB3-0 ORIFICE 27.54 0 01:10 1.00 1_(87)_(sTM™) 24.00 24.00 24.00 0.23 0.26

CB4-0 ORIFICE 27.54 0 01:10 1.00 LCBO1-LCBO2 2.07 2.07 2.42 0.01 0.01

CBMH02-ICD ORIFICE 6.49 0 01:10 1.00 LCB02-RYCBO3 2.42 2.42 2.91 0.01 0.01

CBMH1-0 (1) ORIFICE 62.28 0 01:14 1.00 LCB04-LCBO08 2.74 2.74 3.07 0.15 0.01

CBMH3-ICD ORIFICE 6.59 0 01:10 1.00 LCBO5-RYCBOS 3.49 3.49 3.80 0.01 0.01

Outlet-1 ORIFICE 51.01 0 01:23 1.00 LCB06-RYCBO4 0.33 0.33 23.83 0.10 0.12

CB01/02-0 DUMMY 21.80 0 01:01 LCBO7-RYCBO2 0.11 0.11 0.15 0.01 0.01

CB05/06-0 DUMMY 26.00 0 01:01 LCB08-CBMHO02 4.13 4.13 4.52 0.01 0.01
LCB08-LCBOS 3.07 3.07 3.49 0.09 0.01
RYCBO1-RYCBO6 0.05 0.16 0.05 0.18 0.05

A KK KKK Kk ke RYCB02-RYCBO1 0.15 0.15 0.16 0.14 0.14

Flow Classification Summary RYCB03-CBMHO03 2.91 2.91 3.45 0.01 0.01

A KK KKK Kk ke RYCB04-CBMHO04 24.00 24.00 24.00 0.27 0.29
RYCB05-LCBO8 3.80 3.80 4.13 0.01 0.01
RYCB06-CBMHO04 0.01 0.04 0.01 0.08 0.01

Adjusted Fraction of Time in Flow Class -

/Actual Down Sub Sup Up Down Norm Inlet

Conduit Length Dry Crit Crit Crit Crit Ltd Ctrl Analysis begun on: Fri Mar 12 14:14:15 2021
Analysis ended on: Fri Mar 12 14:14:20 2021

1 1.00 0.91 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Total elapsed time: 00:00:05
1_(104)_(1)_(sST™M) 1.00 0.01 0.00 0.00 0.78 0.21 0.00 0.00 0.90 0.00
1_(104)_(sTM) 1.00 0.01 0.00 0.00 0.85 0.14 0.00 0.00 0.94 0.00
1_(11)_(sT™) 1.00 0.01 0.00 0.00 0.00 0.00 0.00 0.99 0.00 0.00
1_(131)_(ST™M) 1.00 0.01 0.00 0.00 0.00 0.00 0.00 0.99 0.00 0.00
1_(135)_(sT™M) 1.00 0.99 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
1_(87)_(sTM™) 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
1_(9)_(STM) 1.00 0.01 0.00 0.00 0.13 0.00 0.00 0.86 0.06 0.00
2 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 1.00 0.95 0.03 0.00 0.01 0.00 0.00 0.00 0.94 0.00
4 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4_1 1.00 0.01 0.50 0.00 0.49 0.00 0.00 0.00 0.87 0.00
4.2 1.00 0.01 0.00 0.00 0.05 0.00 0.00 0.94 0.03 0.00
5 1.00 0.01 0.04 0.00 0.96 0.00 0.00 0.00 0.02 0.00
6 1.00 0.04 0.00 0.00 0.04 0.00 0.00 0.92 0.00 0.00
7 1.00 0.76 0.00 0.00 0.04 0.00 0.00 0.20 0.02 0.00
8 1.00 0.76 0.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HP-LCBO1-RYCBO02 1.00 0.96 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00
HP-LCB02-RYCBO03 1.00 0.99 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HP-LCB04-LCB06 1.00 0.95 0.00 0.00 0.01 0.00 0.00 0.04 0.01 0.00
HP-LCBO5-RYCBO7 1.00 0.98 0.01 0.00 0.01 0.00 0.00 0.00 0.95 0.00
HP-LCB06-RYCB04 1.00 0.99 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.00
HP-RYCB02-RYCBO6 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HP-RYCB03-LCBO1 1.00 0.95 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HP-RYCB05-LCB0S 1.00 0.99 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HP-RYCB0O7-LCB04 1.00 0.92 0.06 0.00 0.02 0.00 0.00 0.00 0.95 0.00
LCBO1-HP 1.00 0.95 0.01 0.00 0.04 0.00 0.00 0.00 0.93 0.00
LCBO1-LCBO2 1.00 0.01 0.00 0.00 0.99 0.00 0.00 0.00 0.12 0.00
LCB02-HP 1.00 0.99 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LCB02-RYCBO3 1.00 0.01 0.00 0.00 0.99 0.00 0.00 0.00 0.88 0.00
LCBO4-HP 1.00 0.92 0.03 0.00 0.05 0.00 0.00 0.00 0.92 0.00
LCB04-LCB08 1.00 0.01 0.00 0.00 0.99 0.00 0.00 0.00 0.86 0.00
LCBO5-HP 1.00 0.99 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
LCB0O5-RYCBOS 1.00 0.01 0.00 0.00 0.99 0.00 0.00 0.00 0.13 0.00
LCBO6-HP 1.00 0.98 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
LCBO6-RYCBO4 1.00 0.00 0.74 0.00 0.26 0.00 0.00 0.00 0.98 0.00
LCBO7-RYCBO2 1.00 0.01 0.94 0.00 0.05 0.00 0.00 0.00 0.95 0.00
LCB08-CBMHO2 1.00 0.01 0.00 0.00 0.22 0.00 0.00 0.77 0.01 0.00
LCB08-LCBOS 1.00 0.01 0.00 0.00 0.99 0.00 0.00 0.00 0.84 0.00
MHO08-MHO02 1.00 0.01 0.00 0.00 0.00 0.00 0.00 0.99 0.00 0.00
RYCBO1-RYCBO6 1.00 0.01 0.00 0.00 0.00 0.00 0.00 0.99 0.00 0.00
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(M:\...SWM C.dat)

SWMF C - Ultimate Development Conditions

INPUT

2 Metric units

B R R D TSR T
*# Project Name: [Shirley's Brook - SWMF C] Project Number: [103106]
*# Date : 05-28-2006

*# Modeller : [M.Petepiece]

*# Company : NOVATECH ENGINEERING CONSULTANTS LTD

*# License # 5320763

¥

*# Post-Development Conditions to SWM Facility 'C'
B L R R R T S S STy
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[1]
25mm-4.stm
*

READ STORM STORM_FILENAME=["storm.001"]

*

*

* KLONDIKE ROAD SUBDIVISION
* LANDS TO SWM FACILITY C
* ULTIMATE CONDITIONS

*

*

* Klondike Area C-300

* (Institutional/Residential)

* 7.48 ha x 85 L/s/ha = 636 L/s

* 7.48 ha @ 50 m3/ha = 374 m3

** VERIFIED OK (Oct 03, 2006) **

*

DESIGN STANDHYD ID=[1], NHYD=["C-300"], DT=[5]min, AREA=[7.48] (ha),
XIMP=[0.30], TIMP=[0.37], DWF=[0] (cms), LOSS=[2], CN=[65],
SLOPE=[1.0] (%), END=-1

*

COMPUTE DUALHYD IDin=(1], CINLET=(0.636] (cms), NINLET=[1],
MAJID=[2], MajNHYD=["C-3maj"],
MINID=[9], MinNHYD=["C-3min"],
TMJSTO=[374] (cu-m)

*
* |
* Klondike Area C-201

* medium density residential)

** VERIFIED OK (Oct 03, 2006) **
*

DESIGN STANDHYD ID=[1], NHYD=["C-201"], DT=[5]min, AREA=[1.96] (ha),
XIMP=[0.57], TIMP=[0.64], DWF=[0] (cms), LOSS=[2], CN=[65],
SLOPE=[1.5] (%), END=-1

*

* Klondike Area C-202

* (medium density residential)

** VERIFIED OK (Oct 03, 2006) **

*

DESIGN STANDHYD ID=[2], NHYD=["C-202"], DT=[5]min, AREA=[3.07] (ha),
XIMP=[0.57], TIMP=[0.64], DWF=[0] (cms), LOSS=[2], CN=[65],
SLOPE=[1.0] (%), END=-1

*

* Klondike Area C-203

* (park)

** VERIFIED OK (Oct 03, 2006) **

*

DESIGN STANDHYD ID=[3], NHYD=["C-203"], DT=[5]min, AREA=[1.90] (ha),
XIMP=[0.24], TIMP=[0.30], DWF=[0] (cms), LOSS=[2], CN=[65],
SLOPE=[1.0] (%), END=-1

*

* Klondike Area C-204

* (medium density residential)

** VERIFIED OK (Oct 03, 2006) **

*

DESIGN STANDHYD ID=[4], NHYD=["C-204"], DT=[5]min, AREA=[5.20] (ha),
XIMP=[0.57], TIMP=[0.64], DWF=[0] (cms), LOSS=[2], CN=[65],
SLOPE=[1.0] (%), END=-1

*

* Klondike Area C-205

* (Klondike Road U/S of OCR)

** VERIFIED OK (Oct 03, 2006) **

*

DESIGN STANDHYD ID=[5], NHYD=["C-205"], DT=[5]min, AREA=[2.22] (ha),
XIMP=[0.70], TIMP=[0.80], DWF=[0] (cms), LOSS=[2], CN=[65],
SLOPE=[1.0] (%), END=-1

*
* Klondike Area C-2 (ALL)
*

ADD HYD IDsum=[6], NHYD=["C-2"], IDs to add=[1,2,3,4,5]
*

* Minor System Capture for Area C-2:

* 14.35 ha @ 85 L/s/ha = 1220 L/s

* 14.35 ha @ 50 m3/ha = 718 m3

** VERIFIED OK (Oct 03, 2006) **

*

COMPUTE DUALHYD IDin=[6], CINLET=[1.220] (cms), NINLET=[1],
MAJID=[7], MajNHYD=["C2maj"],
MINID=[8], MinNHYD=["C2min"],
TMJSTO=[718] (cu-m)

* |

* Klondike Area C-101

* (Industrial)

** VERIFIED OK (Oct 03, 2006) **

DESIGN STANDHYD ID=[1], NHYD=["C-101"], DT=[5]min, AREA=[3.16] (ha),
XIMP=[0.70], TIMP=[0.70], DWF=[0] (cms), LOSS=[2], CN=[65],
SLOPE=[0.6] (%), END=-1

*

* 3.16 ha @ 85 L/s/ha = 269 L/s
* 3.16 ha @ 50 m3/ha = 158 m3
*

COMPUTE DUALHYD IDin=[1], CINLET=[0.269] (cms), NINLET=[1],
MAJID=[2], MajNHYD=["C10lma"],
MINID=[7], MinNHYD=["C101lmi"],
TMJISTO=[158] (cu-m)

* |

* Klondike Area C-103 (Klondike Road D/S of OCR)

** VERIFIED OK (Oct 03, 2006) **

*

DESIGN STANDHYD ID=[6], NHYD=["C-103"], DT=[5]min, AREA=[1.20] (ha),

XIMP=[0.70], TIMP=[0.80], DWF=[0] (cms), LOSS=[2], CN=[65],
SLOPE=[1.0] (%), END=-1
*% | |
* Klondike Area C-102 (SWMF C)
** VERIFIED OK (Oct 03, 2006) **
*

DESIGN NASHYD ID=[5], NHYD=["C-102"], DT=[5]min, AREA=[0.90] (ha),

DWF=[0] (cms), CN/C=[80],

TP=[0.17]hrs,

RAINFALL=[ , , , , ](mm/hr), END=-1
*9 |
*
ADD HYD IDsum=[10], NHYD=["SWMC_IN"], IDs to add=[5,6,7,8,9]
*
*
* SWMF C
*
* Drainage Area 26.2 ha (not incl. SWMF C)
* Extended Detention: Q= 29 L/s max
* Erosion Control: 0= 262 L/s (10 L/s/ha)
* >5yr Storm: Qin=Qout
*
ROUTE RESERVOIR IDout=[1],  NHYD=["SWMC_OUT"], IDin=[10],
RDT=[5] (min),
TABLE of ( OUTFLOW-STORAGE ) values
(cms) - (ha-m)
[ 0.000 , 0.0000 ]
[ 0.020 , 0.1030 ]
[ 0.029 , 0.1860 ]
[ 0.060 , 0.3910 ]
[ 0.100 , 0.4200 ]
[ 0.160 , 0.5460 ]
[ 0.262 , 0.7090 ]
[ 3.000 , 0.7430 ]
[ -1, -1 ] (max twenty pts)
*5 |
SAVE HYD ID=[10], # OF PCYCLES=[1], ICASEsh=[-1]
HYD_FILENAME=["SWMC_IN"]
HYD COMMENT=["Inflow to SWMF C"]
*5 |
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[2]
C5-3.stm
*
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[3]
C100-3.stm
*
START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[4]
5100-12.stm
*
FINISH
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(M:\...SWM C.sum) SWMF C - Ultimate Development Conditions OUTPUT

* DESIGN STANDHYD 05:C-205 2.22 .235 No_date 1:40  18.43 .738
[XIMP=.70:TIMP=.80]

S8Sss W W M M H H Y Y M M 000 999 888 [SLP=1.00:DT= 5.00]
S Www MM MM H H Yy MM MM O o 9 9 8 8 = = [LOSS= 2 :CN= 65.0]
SSSSS W W W MM M HHHHH Y MMM O o ## 9 9 8 8 Ver. 4.0 001:0010 AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
S ww M M H H Y M M 0 o} 9999 888 Sept 1998 ADD HYD 1.96 .173 No_date 1:40 15.54 n/a
SSS8Ss ww M M H H Y M M 000 9 8 8 = = + 3.07 .261 No_date 1:40 15.54 n/a
9 9 8 8 # 5320763 + 1.90 .070 No_date 1:40 8.63 n/a
StormWater Management HYdrologic Model 999 888 = = + 5.20 .428 No_date 1:40 15.54 n/a
+ 2.22 .235 No_date 1:40 18.43 n/a
ek kKK kK kKK kK kK K kK kK kK oK kK kK K o kK kK K K [DT= 5.00] SUM= 14.35 1.166 No date 1:40 15.07 n/a
kR xRk k% STIMAYMO=08  Ver/d . 0 %k Rk k Ak k kK 001:0011 AREA----QPEAK-TpeakDate hh:mm----R.V.-R.C.
***x*x%** A single event and continuous hydrologic simulation model  *****+** COMPUTE DUALHYD 14.35 1.166 No_date T 1:40 15.07 n/a
KKK KK based on the principles of HYMO and its successors KKK KKk Major System / .00 .000 No_date 0:00 .00 n/a
HA KKK K OTTHYMO-83 and OTTHYMO-89. kKK KAk Minor System \ 08:C2min 14.35 1.166 No_date 1:40 15.07 n/a
ek ko ko ko ko ko ko kK ko kK ok kK ok ko ko kK ok ko ko kK ok ok ko ko Rk {MjSysSto=.0000E+00, TotOvfVol=.0000E+00, N-Ovf= 0, TotDurOvf= 0.hrs
*k*x*x*%** Distributed by: J.F. Sabourin and Associates Inc. KKKk 001:0012 ID:NHYD: AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
KE KKK Ottawa, Ontario: (613) 727-5199 FRR K KA * DESIGN STANDHYD 01:C-101 3.16 .317 No_date 1:40 17.96 .719
e Gatineau, Quebec: (819) 243-6858 FRE R KKK [XIMP=.70:TIMP=.70]
AR x E-Mail: swmhymo@jfsa.Com kKKK [SLP= .60:DT= 5.00]
ok ok kR Rk kK ok kR K ok kKR ko R Kk R Kk kK kR R ok kK Rk R Kk kKR kKR Kk R Kk [LOSS= 2 :CN= 65.0]
001:0013 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
COMPUTE DUALHYD 01:C-101 3.16 .317 No_date 1:40 17.96 n/a
+++++++ Licensed user: NOVATECH ENGINEERING CONSULTANTS LTD R Major System / 0 101ma .00 .000 No_date 0:00 .00 n/a
+Ht+Htt Nepean SERIAL#:5320763 R R Minor System \ 07:C101lmi 3.16 .269 No_date 1:40 17.63 n/a
{MjSysSto=.8342E+01, TotOvfVol=.0000E+00, N-Ovf= 0, TotDurOvf= 0.hrs
001:0014 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
ek ko ko ok kK ok ko ko ko ok ok kK ko kK ok kK ok ko ok ko ko ok ko ko kK ok ok ko ke Kk ok * DESIGN STANDHYD 06:C-103 1.20 .130 No date 1:40 18.43 .738
HA AR E ++++++ PROGRAM ARRAY DIMENSIONS ++++++ KRR R KA [XIMP=.70:TIMP=.80] -
HEA A Maximum value for ID numbers : 10 A KKK [SLP=1.00:DT= 5.00]
R K KKK Max. number of rainfall points: 15000 KKK KA [LOSS= 2 :CN= 65.0]
Ak K Max. number of flow points : 15000 Hk KKKk 001:0015 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
ok ok kR Kk kKo k kR K ok kKR ko R Kok kK ok ok kK kR K ok kKR kR Kk kK ok kKR Kk R Kk DESIGN NASHYD 05:C-102 .90 .020 No date  1:45 6.34 .254
[CN= 80.0: N= 3.00] -
*** DESCRIPTION SUMMARY TABLE HEADERS (units depend on METOUT in START) *** [Tp= .17:DT= 5.00]
rxk i 001:001 AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
i ID: Hydrograph IDentification numbers, (1-10). HEE ADD HYD .90 .020 No_date 1:45 6.34 n/a
*** NHYD: Hydrograph reference numbers, (6 digits or characters). HHH + 1.20 .130 No_date 1:40 18.43 n/a
*** AREA: Drainage area associated with hydrograph, (ac.) or (ha.). *kk + 3.16 .269 No_date 1:40 17.63 n/a
**% OPEAK: Peak flow of simulated hydrograph, (ft”3/s) or (m"3/s). e + 14.35 1.166 No_date 1:40 15.07 n/a
*** TpeakDate_hh:mm is the date and time of the peak flow. Hx + 7.48 .319 No_date 1:40 9.92 n/a
***% R.V.: Runoff Volume of simulated hydrograph, (in) or (mm). HHH [DT= 5.00] SUM= 27.09 1.900 No_date 1:40 13.81 n/a
*** R.C.: Runoff Coefficient of simulated hydrograph, (ratio). i 001:0017 AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
Kxx *: see WARNING or NOTE message printed at end of run. HAk ROUTE RESERVOIR -> 1 27.09 1.900 No_date 1:40 13.81 n/a
KxE **: see ERROR message printed at end of run. HEE [RDT= 5.00] out<- 01: 27.09 .050 No_date 4:05 13.81 n/a
KKk kKR Rk R KKk kKR KR KKk kKKK kKKK R R Rk kKR K R Rk KKk kKKK KR R Kk kKR KK R K (MxStoUsed=.3270E+00}
ek kKK kK kK KK kK kK K kK kK kK oK kK kK K o kK kK K K 001:0018 ID:NHYD AREA----QPEAK-TpeakDate hh:mm----R.V.-R.C.
SAVE HYD 10:SWMC_I 27.09 1.900 No_date  1:40 13.81 n/a

e : i : : i : fname :M:\2003\103106\DATA\CALCUL~1\SWMHYMO\SMWFC~1\SWMC_IN.001
remark:Inflow to SWMF C

koK kKK K kK KK KK KK R K kK R K ko Kk ok kK ko Kk Kk K kK Kk K K kK KRk *% END OF RUN : 1

KRk KKK KKK KAAAKRFIAX S UMMA RY O U T P U T *krkhddhhhhrsshhhnsrr B B L L
ok kR KKK KR R R KKK KR R R KKK KKk R R KKK Kk kKKK R kKKK K R R KKK KK R R K K K
* DATE: 2006-10-05 TIME: 09:39:06 RUN COUNTER: 000419 *
ok ko k ok kKK kR Rk kKKK kR R Kk kK ok kR kK k kK k kR kR Rk ok kR kR Rk ok
* Input filename: M:\2003\103106\DATA\CALCUL~1\SWMHYMO\SMWFC~1\SWM_C.dat*
* Output filename: M:\2003\103106\DATA\CALCUL~1\SWMHYMO\SMWFC~1\SWM_C.out*

* Summary filename: M:\2003\103106\DATA\CALCUL~1\SWMHYMO\SMWFC~1\SWM_C.sum* RUN : COMMAND#
* User comments: * 002:0001
* 1: * START
* * [TZERO = .00 hrs on 0]
* 3: * [METOUT= 2 (l=imperial, 2=metric output)]
R R R R R R R [NSTORM= 1 ]
[NRUN = 2
SRk kK kKKK KR R Kok kK Kk kKR Rk R Rk kKR KR K Kok kK Kk kKR KKk R Rk kKR KR R Kk KKk kK KR K K
ko k kR Rk kR KK R Rk kKK Kok KRRk kK kR kR Rk kR kKo K R Kk KK K # Project Name: [Shirley's Brook - SWMF C] Project Number: [103106]
# Project Name: [Shirley's Brook - SWMF C] Project Number: [103106] # Date : 05-28-2006
# Date : 05-28-2006 # Modeller : [M.Petepiece]
# Modeller : [M.Petepiece] # Company : NOVATECH ENGINEERING CONSULTANTS LTD
# Company : NOVATECH ENGINEERING CONSULTANTS LTD # License # : 5320763
# License # : 5320763 #
# # Post-Development Conditions to SWM Facility 'C'
# Post-Development Conditions to SWM Facility 'C' SRk kK kKK K KR R Kok kK Kk kKR KKk R Kk kKR KR K Kok kK Kk kKR K Kk R Rk kKK KR R Kk KKk kK KR K K
e T I T T 002:0002
RUN : COMMAND# READ STORM
001:0001 Filename = storm.001
START Comment = City of Ottawa: 5yr-3hr Chicago (DT=10 min, TPRAT=0.4, Peak
[TZERO .00 hrs on 0] [SDT=10.00:SDUR= 3.00:PTOT= 42.50]
[METOU' 2 (l=imperial, 2=metric output)] 002:0003 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
[NSTORM= 1] * DESIGN STANDHYD 01:C-300 7.48 .657 No_date 1:10 19.73 .464
[NRUN = 1] [XIMP=.30:TIMP=.37]
001:0002 [SLP=1.00:DT= 5.00]
READ STORM [LOSS= 2 :CN= 65.0]
Filename = storm.001 002:0004 ID:NHYD; AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
Comment = City of Ottawa: 25mm storm (Chicago distribution - 10 minut COMPUTE DUALHYD 01:C-300 7.48 .657 No_date 1:10 19.73 n/a
[SDT=10.00:SDUR= 4.00:PTOT= 24.98] Major System / 0 .00 .000 No_date 0:00 .00 n/a
001:0003 I HYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C. Minor System \ 0 7.48 .636 No_date 1:10 19.65 n/a
DESIGN STANDHYD 01:C-300 7.48 .319 No_date 1:40 9.92 .397 {MjSysSto=.7624E+00, 0000E+00, N-Ovf= 0, TotDurOvf= 0.hrs
[XIMP=.30:TIMP=.37] 002:0005 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
[SLP=1.00:DT= 5.00] * DESIGN STANDHYD 01:C-201 1.96 .334 No_date 1:10 28.47 .670
[LOSS= 2 :CN= 65.0] [XIMP=.57:TIMP=.64]
001:0004 AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C. [SLP=1.50:DT= 5.00]
COMPUTE DUALHYD 7.48 .319 No_date 1:40 9.92 n/a [LOSS= 2 :CN= 65.0]
Major System / .00 .000 No_date 0:00 .00 n/a 002:000 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
Minor System \ 09:C-3min 7.48 .319 No_date 1:40 9.92 n/a * DESIGN STANDHYD 02:C-202 3.07 .505 No_date 1:10 28.47 .670
{MjSysSto=.0000E+00, TotOvfVol=.0000E+00, N-Ovf= 0, TotDurOvf= 0.hrs [XIMP=.57:TIMP=.64]
001:0005 ID:NHYD AREA----QPEAK-TpeakDate hh:mm----R.V.-R.C. [SLP=1.00:DT= 5.00]
* DESIGN STANDHYD 01:C-201 1.96 .173 No_date 1:40 15.54 .622 [LOSS= 2 :CN= 65.0]
[XIMP=.57:TIMP=.64] 002:0007 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
[SLP=1.50:DT= 5.00] * DESIGN STANDHYD 03:C-203 1.90 .143 No_date 1:10 17.70 .416
[LOSS= 2 :CN= 65.0] [XIMP=.24:TIMP=.30]
001:0006 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C. [SLP=1.00:DT= 5.00]
* DESIGN STANDHYD 02:C-202 3.07 .261 No_date 1:40 15.54 .622 [LOSS= 2 :CN= 65.0]
[XIMP=.57:TIMP=.64] 002:0008 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
[SLP=1.00:DT= 5.00] * DESIGN STANDHYD 04:C-204 5.20 .840 No_date 1:10 28.47 .670
[LOSS= 2 :CN= 65.0] [XIMP=.57:TIMP=.64]
001:0007 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C. [SLP=1.00:DT= 5.00]
* DESIGN STANDHYD 03:C-203 1.90 .070 No_date 1:40 8.63 .346 [LOSS= 2 :CN= 65.0]
[XIMP=.24:TIMP=.30] 002:000 ID:NHYD AREA----QPEAK-TpeakDate_ hh:mm----R.V.-R.C.
[SLP=1.00:DT= 5.00] * DESIGN STANDHYD 05:C-205 2.22 .454 No_date 1:10 33.09 .778
[LOSS= 2 :CN= 65.0] [XIMP=.70:TIMP=.80]
001:0008 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C. [SLP=1.00:DT= 5.00]
* DESIGN STANDHYD 04:C-204 5.20 .428 No_date 1:40 15.54 .622 [LOSS= 2 :CN= 65.0]
[XIMP=.57:TIMP=.64] 002:0010 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
[SLP=1.00:DT= 5.00] ADD HYD 01:C-201 1.96 .334 No_date 1:10 28.47 n/a
[LOSS= 2 :CN= 65.0] + =202 3.07 .505 No_date 1:10 28.47 n/a
001:000 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C. + -203 1.90 .143 No_date 1:10 17.70 n/a
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SWMF C - Ultimate Development Conditions OUTPUT

+ 04:C-204 5.20 .840 No_date 1:10 28.47 n/a
+ 05:C-205 2.22 .454 No_date 1:10 33.09 n/a
[DT= 5.00] SUM= 06:C-2 14.35 2.276 No_date 1:10 27.76 n/a
002:0011 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
COMPUTE DUALHYD 06:C-2 14.35 2.276 No_date 1:10 27.76 n/a
Major System / 07:C2maj .00 .000 No_date 0:00 .00 n/a
Minor System \ 08:C2min 14.35 1.220 No_date 1:05 27.79 n/a
{MjSysSto=.4711E+03, TotOvfVol=.0000E+00, N-Ovf= 0, TotDurOvf= 0.hrs
002:0012 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
* DESIGN STANDHYD 01:Cc-101 3.16 .614 No_date 1:10 32.03 .754
[XIMP=.70:TIMP=.70]
[SLP= .60:DT= 5.00]
[LOSS= 2 :CN= 65.0]
002:0013 ID:NHYD AREA----QPEAK-TpeakDate hh:mm----R.V.-R.C.
COMPUTE DUALHYD 01:Cc-101 3.16 .614 No_date 1:10 32.03 n/a
Major System / 02:C1l0lma .05 .047 No_date 1:15 32.03 n/a
Minor System \ 07:C101mi 3.11 .269 No_date 1:05 31.82 n/a
{MjSysSto=.1580E+03, TotOvfVol=.1685E+02, N-Ovf= 1, TotDurOvf= 0.hrs
002:0014 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
* DESIGN STANDHYD 06:C-103 1.20 .248 No_date 1:10 33.09 .778

[XIMP=.70:TIMP=.80]

[SLP=1.00:DT= 5.00]

[LOSS= 2 :CN= 65.0]
002:0015 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
DESIGN NASHYD 05:C-102 .90 .058 No_date 1:15 16.09 .379

[CN= 80.0: N= 3.00]

[Tp= .17:DT= 5.00]

002:0016 ID:NHYD -QPEAK-TpeakDate_hh:mm----R.V.-R.C.
ADD HYD 05:C-102 .90 .058 No_date 1:15 16.09 n/a

+ 06:C-103 1.20 .248 No_date 1:10  33.09 n/a

+ 07:C101mi 3.11 .269 No_date 1:05 31.82 n/a

+ 08:C2min 14.35 1.220 No_date 1:05 27.79 n/a

+ 09:C-3min 7.48 .636 No_date 1:10 19.65 n/a

[DT= 5.00] SUM= 10:SWMC_I 27.04 2.419 No_date 1:10 25.84 n/a
002:0017 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
ROUTE RESERVOIR -> 10:SWMC_I 27.04 2.419 No_date 1:10 25.84 n/a
[RDT= 5.00] out<- 01:SWMC_O 27.04 .184 No_date 2:55 25.84 n/a

{MxStoUsed=.5850E+00}
002:0018 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
SAVE HYD 10:sWMC_TI 27.04 2.419 No_date 1:10 25.84 n/a
fname :M:\2003\103106\DATA\CALCUL~1\SWMHYMO\SMWFC~1\SWMC_IN.002
remark:Inflow to SWMF C
** END OF RUN : 2
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RUN : COMMAND#

003:0001
START
[TZERO = .00 hrs on 0]
2 (l1=imperial, 2=metric output)]
[NSTORM= 1 ]
[NRUN = 3]

J R R S T T T
# Project Name: [Shirley's Brook - SWMF C] Project Number: [103106]
# Date : 05-28-2006

# Modeller [M.Petepiece]

# Company NOVATECH ENGINEERING CONSULTANTS LTD

# License # 5320763

#

#

Post-Development Conditions to SWM Facility 'C"'
Sk kR KKK kKKK KK R KKK KKK R R R KK KKKk kKKK Rk kKKK kKKK K KR R R KKK K R K K

003:0002

READ STORM
Filename = storm.001
Comment = City of Ottawa: 100yr-3hr Chicago (10 minute time step - 20

[SDT=10.00:SDUR= 3.00:PTOT= 71.67]
003:0003 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
* DESIGN STANDHYD 01:C-300 7.48 1.076 No_date 1:10 39.16 .546
[XIMP=.30:TIMP=.37]
[SLP=1.00:DT= 5.00]
[LOSS= 2 :CN= 65.0]

003:0004 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
COMPUTE DUALHYD 01:C-300 7.48 1.076 No_date 1:10 39.16 n/a
Major System / 02:C-3maj .00 .000 No_date 0:00 .00 n/a
Minor System \ 09:C-3min 7.48 .636 No_date 0:55 39.26 n/a
{MjSysSto=.3154E+03, TotOvfVol=.0000E+00, N-Ovf= 0, TotDurOvf= 0.hrs
003:0005 ID:NHYD AREA----QPEAK-TpeakDate hh:mm----R.V.-R.C.
* DESIGN STANDHYD 01:C-201 1.96 .444 No_date 1:10 51.92 .725
[XIMP=.57:TIMP=.64]
[SLP=1.50:DT= 5.00]
[LOSS= 2 :CN= 65.0]
003:0006 ID:NHYD AREA----QPEAK-TpeakDate_ hh:mm----R.V.-R.C.
* DESIGN STANDHYD 02:C-202 3.07 .664 No_date 1:10 51.92 .725

[XIMP=.57:TIMP=.64]
[SLP=1.00:DT= 5.00]
[LOSS= 2 :CN= 65.0]

003:0007 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
* DESIGN STANDHYD 03:C-203 1.90 .247 No_date 1:10 36.14 .504
[XIMP=.
[SLp=1.
[LOSS=
003:0008 :NHYD -QPEAK-TpeakDate_hh:mm----R.V.-R.C.
* DESIGN STANDHYD 04:C-204 5.20 1.121 No_date 1:10  51.92 .725
[XIMP=.57:TIMP=.64]
[SLP=1.00:DT= 5.00]
[LOSS= 2 :CN= 65.0]
003:000 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
* DESIGN STANDHYD 05:C-205 2.22 .578 No_date 1:10 58.86 .821
[XIMP=.70:TIMP=.80]
[SLP=1.00:DT= 5.00]
[LOSS= 2 :CN= 65.0]
003:0010 ID:NHYD AREA----QPEAK-TpeakDate_ hh:mm----R.V.-R.C.
ADD HYD 01:Cc-201 1.96 .444 No_date 1:10 51.92 n/a
+ 02:C-202 3.07 .664 No_date 1:10 51.92 n/a
+ 03:C-203 1.90 .247 No_date 1:10  36.14 n/a
+ 04:C-204 5.20 1.121 No_date 1:10 51.92 n/a
+ 05:C-205 2.22 .578 No_date 1:10 58.86 n/a
[DT= 5.00] SUM= 06:C-2 14.35 3.053 No_date 1:10 50.91 n/a
003:0011 ID:NHYD AREA----QPEAK-TpeakDate hh:mm----R.V.-R.C.
COMPUTE DUALHYD 06:C-2 14.35 3.053 No_date 1:10 50.91 n/a
Major System / 07:C2maj 2.28 1.748 No_date 1:10 50.91 n/a
Minor System \ 08:C2min 12.07 1.220 No_date 0:55 51.44 n/a
{MjSysSto=.7180E+03, TotOvfVol=.1161E+04, N-Ovf= 1, TotDurOvf= 0.hrs

003:0012 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
* DESIGN STANDHYD 01:C-101 3.16 .755 No_date 1:10 56.74 .792
[XIMP=.70:TIMP=.70]
[SLP= .60:DT= 5.00]
[LOSS= 2 :CN= 65.0]
003:0013 ID:NHYD: AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
COMPUTE DUALHYD 01:Cc-101 3.16 .755 No_date 1:10 56.74 n/a
Major System / 02:C1l0lma .67 .475 No_date 1:10 56.74 n/a
Minor System \ 07:C10lmi 2.49 .269 No_date 0:55 57.52 n/a
{MjSysSto=.1580E+03, TotOvfVol=.3793E+03, N-Ovf= 1, TotDurOvf= 0.hrs
003:0014 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
* DESIGN STANDHYD 06:C-103 1.20 .313 No_date 1:10 58.86 .821
[XIMP=.70:TIMP=.80]
[SLP=1.00:DT= 5.00]
[LOSS= 2 :CN= 65.0]
003:0015 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
DESIGN NASHYD 05:C-102 .90 .132 No_date 1:10 36.83 .514

[CN= 80.0: N= 3.00]
[Tp= .17:DT= 5.00]

003:001 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
ADD HYD 05:C-102 .90 .132 No_date 1:10 36.83 n/a

+ 06:C-103 1.20 .313 No_date 1:10 58.86 n/a

+ 07:C101mi 2.49 .269 No_date 0:55 57.52 n/a

+ 08:C2min 12.07 1.220 No_date 0:55 51.44 n/a

+ 09:C-3min 7.48 .636 No_date 0:55 39.26 n/a

[DT= 5.00] SUM= 10:SWMC_I 24.14 2.570 No_date 1:10 48.12 n/a
003:0017 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
ROUTE RESERVOIR -> 10:SWMC_T 24.14 2.570 No_date 1:10 48.12 n/a
[RDT= 5.00] out<- 01:SWMC_O 24.14 2.313 No_date 1:40 48.12 n/a

{MxStoUsed=.7360E+00}
003:0018 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
SAVE HYD 10:SWMC_TI 24.14 2.570 No_date 1:10 48.12 n/a
fname :M:\2003\103106\DATA\CALCUL~1\SWMHYMO\SMWEC~1\SWMC_IN.003
remark:Inflow to SWMF C
** END OF RUN : 3
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RUN : COMMAND#
004:0001
START
[TZERO =
[METOUT= 2
[NSTORM= 1 ]
[NRUN = 4
SRk kR KK kKKK KK R R KKK KR R R KKK KKk R R KKK KRk kKKK R kKKK KK R R KKK Kk R K Kk
# Project Name: [Shirley's Brook - SWMF C] Project Number: [103106
# Date : 05-28-2006
# Modeller [M.Petepiece]
# Company : NOVATECH ENGINEERING CONSULTANTS LTD
#
#
#

.00 hrs on 0]
(l=imperial, 2=metric output)]

License # 5320763

Post-Development Conditions to SWM Facility 'C'
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004:0002

READ STORM
Filename = storm.001
Comment = City of Ottawa: 100yr-12hr SCS Type II (10 min time step)
[SDT=10.00:SDUR= 12.00:PTOT= 96.00]
004:0003 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
* DESIGN STANDHYD 01:C-300 7.48 .922 No_date 6:00 57.36 .598

[XIMP=.30:TIMP=.37]
[SLP=1.00:DT= 5.00]
[LOSS= 2 :CN= 65.0]

004:0004 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
COMPUTE DUALHYD 01:C-300 7.48 .922 No_date 6:00 57.36 n/a
Major System / 02:C-3maj .00 .000 No_date 0:00 .00 n/a

Minor System \ 09:C-3min 7.48 .636 No_date 5:45 57.27 n/a
{MjSysSto=.2175E+03, TotOvfVol=.0000E+00, N-Ovf= 0, TotDurOvf= 0.hrs
004:0005 ID:NHYD AREA----QPEAK-TpeakDate hh:mm----R.V.-R.C.
* DESIGN STANDHYD 01:C-201 1.96 .331 No_date 6:00 72.71 .757

[XIMP=.57:TIMP=.64]

[SLP=1.50:DT= 5.00]
[LOSS= 2 :CN= 65.0]
004:000 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
* DESIGN STANDHYD 02:C-202 3.07 .512 No_date 6:00 72.71 .757
[XIMP=.57:TIMP=.64]
[SLP=1.00:DT= 5.00]
[LOSS= 2 :CN= 65.0]
004:0007 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
* DESIGN STANDHYD 03:C-203 1.90 .220 No_date 6:00 53.69 .559

[XIMP=.24:TIMP=.30]
[SLP=1.00:DT= 5.00]
[LOSS= 2 :CN= 65.0]

004:0008 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.

* DESIGN STANDHYD 04:C-204 5.20 .865 No_date 6:00 72.71 .757
[XIMP=.57:TIMP=.64]
[SLP=1.00:DT= 5.00]
[LOSS= 2 :CN= 65.0]

004:000 ID:NHYD AREA----QPEAK-TpeakDate hh:mm----R.V.-R.C.

* DESIGN STANDHYD 05:C-205 2.22 .423 No_date 6:00 81.18 .846
[XIMP=.70:TIMP=.80]
[SLP=1.00:DT= 5.00]
[LOSS= 2 :CN= 65.0]

004:0010 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.

ADD HYD 01:Cc-201 1.96 .331 No_date 6:00 72.71 n/a

+ 02:C-202 3.07 .512 No_date 6:00 72.71 n/a

+ 03:C-203 1.90 .220 No_date 6:00 53.69 n/a

+ 04:C-204 5.20 .865 No_date 6:00 72.71 n/a

+ 05:C-205 2.22 .423 No_date 6:00 81.18 n/a

[DT= 5.00] sSUM= 06:C-2 14.35 2.352 No_date 6:00 71.50 n/a

004:0011 ID:NHYD AREA----QPEAK-TpeakDate hh:mm----R.V.-R.C.

COMPUTE DUALHYD 06:C-2 14.35 2.352 No_date 6:00 71.50 n/a

Major System / 07:C2maj 1.03 1.088 No_date 6:00 71.50 n/a

Minor System \ 08:C2min 13.32 1.220 No_date 5:35 71.50 n/a

{MjSysSto=.7180E+03, TotOvfVol=.7364E+03, N-Ovf= 1, TotDurOvf= 0.hrs

004:0012 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.

* DESIGN STANDHYD 01:c-101 3.16 .562 No_date 6:00 78.22 .815

[XIMP=.70:TIMP=.70]
[SLP= .60:DT= 5.00]
[LOSS= 2 :CN= 65.0]

004:0013 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
COMPUTE DUALHYD 01:C-101 3.16 .562 No_date 6:00 78.22 n/a
Major System / 02:C10lma .34 .287 No_date 6:00 78.22 n/a
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Minor System \ 07:C101lmi 2.82 .269 No_date 5:35 78.12 n/a Use a smaller DT or a larger area.
{MjSysSto=.1580E+03, TotOvfVol=.2632E+03, N-Ovf= TotDurOvf= 0.hrs 004:0012 DESIGN STANDHYD
004:0014 ID:NHYD RI QPEAK-TpeakDate_hh:mm----R.V.-R.C. *** WARNING: Storage Coefficient is smaller than DT!
* DESIGN STANDHYD 06:C-103 1.20 .232 No_date 6:00 81.18 .846 Use a smaller DT or a larger area.
[XIMP=.70:TIMP=.80] 004:0014 DESIGN STANDHYD
[SLP=1.00:DT= 5.00] *** WARNING: Storage Coefficient is smaller than DT!
[LOSS= 2 :CN= 65.0] Use a smaller DT or a larger area.
004:0015 ID:NHYD QPEAK-TpeakDate_hh:mm----R.V.-R.C. Simulation ended on 2006-10-05 at 09:39:07
DESIGN NASHYD 05:C-102 90 .129 No_date 6:00 56.52 .589
[CN= 80.0: N= 3.00]
[Tp= .17:DT= 5.00]
004:0016 ID:NHYD AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
ADD HYD 05:C-102 .90 .129 No_date 6:00 56.52 n/a
+ 1.20 .232 No_date 6:00 81.18 n/a
+ 2.82 .269 No_date 5:35 78.12 n/a
+ 13.32 1.220 No_date 5:35 71.50 n/a
+ 7.48 .636 No_date 5:45 57.27 n/a
[DT= 5.00] SUM= 25.72 2.486 No_date 6:00 68.02 n/a
004:0017 AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
ROUTE RESERVOIR -> 1 - 25.72 2.486 No_date 6:00 68.02 n/a
[RDT= 5.00] out<- 01:SWMC_O 25.72 2.477 No_date 6:10 68.02 n/a
{MxStoUsed=.7391E+00}
004:0018 ID:NHYD AREA- QPEAK-TpeakDate_hh: -R.C.
SAVE HYD 10:SWMC_I 25.72 2.486 No_date 6: n/a
fname :M:\2003\103106\DATA\CALCUL~1\SWMHYMO\SMWFC~1\SWMC_IN.004
remark:Inflow to SWMF C
004:0002

FINISH
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WARNINGS / ERRORS / NOTES

001:0005 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
001:0006 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
001:0007 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
001:0008 DESIGN STANDHYD
*%* WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
001:0009 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
001:0012 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
001:0014 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
002:0003 DESIGN STANDHYD
*%*% WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
002:0005 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
002:0006 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
002:0007 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
002:0008 DESIGN STANDHYD
*%* WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
002:0009 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
002:0012 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
002:0014 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
003:0003 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
003:0005 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
003:0006 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
003:0007 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
003:0008 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
003:0009 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
003:0012 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
003:0014 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
004:0003 DESIGN STANDHYD
*%*% WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
004:0005 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
004:0006 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
004:0007 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
004:0008 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
004:0009 DESIGN STANDHYD
*** WARNING: Storage Coefficient is smaller than DT!
(M:\...FU2006B.DAT) Page 3 NOVATECH ENGINEERING CONSULTANTS LTD
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Tempest LMF ICD Rd Shop Drawing
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SECTION A-A

LMF ROUND CB ASSEMBLY
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Square CB Installation Notes:

1. Materials and tooling verification:

* Tooling: impact drill, 3/8” concrete bit, torque wrench for 9/16’° nut, hand hammer, level, and
marker.
e Material: (4) concrete anchor 3/8x3-1/2, (4) washers, (4) nuts

2. Use the mounting wall plate to locate and mark the hole (4) pattern on the catch basin wall. You
should use a level to ensure that the plate is at the horizontal.

3. Use an impact drill with a 3/8”’ concrete bit to make the four holes at a minimum of 1-1/2° depth up
to 2-1/2>°. Clean the concrete dust from the holes.

4. [Install the anchors (4) in the holes by using a hammer. Put the nuts on the top of the anchors to
protect the threads when you will hit the anchors with the hammer. Remove the nuts on the ends of
the anchors

5. Install the wall mounting plate on the anchors and screw the nut in place with a maximum torque of
40 N.m (30 Ibf-ft). There should be no gap between the wall mounting plate and the catch basin wall.

6. From ground above using a reach bar, lower the device by hooking the end of the reach bar to the
handle of the LMF device. Align the triangular plate portion into the mounting wall plate. Push
down the device to be sure it has centered in to the wall mounting plate and has created a seal.

IPEX




Round CB Installation Notes: (Refer to square install notes above for steps 1, 3, & 4)

2.

5.

Use spigot catch basin wall plate to locate and mark the hole (4) pattern on the catch basin wall.
You should use a level to ensure that the plate is at the horizontal.

Install the CB spigot wall plate on the anchors and screw the 4 nuts in place with a maximum torque
of 40 N.m (30 Ib-ft). There should be no gap between the CB spigot wall plate and the catch basin
wall.

Apply solvent cement on the hub of the universal mounting plate and the spigot of the spigot CB
wall plate. Slide the hub over the spigot. Make sure the universal mounting plate is at the horizontal
and its hub is completely inserted onto the spigot. Normally, the corners of the universal mounting
plate hub adapter should touch the catch basin wall.

From ground above using a reach bar, lower the ICD device by hooking the end of the reach bar to
the handle of the ICD device. Align the triangular plate portion into the mounting wall plate. Push
down the device to be sure it has centered into the mounting plate and has created a seal.

CAUTION/WARNING/DISCLAIM:

Verify that the inlet(s) pipe(s) is not protruding into the catch basin. If it is, cut it back so that the inlet pipe is
flush with the catch basin wall.

Any required cement in the installation must be approved for PVC.

The solvent cement should not be used below 0°C (32°F) or in a high humidity environment. Please refer to
the TPEX solvent cement guide to confirm required curing times or attend the IPEX Online Solvent
Cement Training Course.

Call your IPEX representative for more information or if you have any questions about our products.

m
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IPEX TEMPEST Inlet Control Devices Technical Specification

General

Inlet control devices (ICD’s) are designed to provide flow control at a specified rate for a given
water head level and also provide odour and floatable control where specified. All ICD’s will be
IPEX Tempest or approved equal.

All devices shall be removable from a universal mounting plate. An operator from street level
using only a T-bar with a hook will be able to retrieve the device while leaving the universal
mounting plate secured to the catch basin wall face. The removal of the TEMPEST devices listed
above must not require any unbolting or special manipulation or any special tools.

High Flow (HF) Sump devices will consist of a removable threaded cap which can be accessible
from street level with out entry into the catchbasin (CB). The removal of the threaded cap shall not
require any special tools other than the operator’s hand.

ICD’s must have no moving parts.

Materials

ICD’s are to be manufactured from Polyvinyl Chloride (PVC) or Polyurethane material, designed to
be durable enough to withstand multiple freeze-thaw cycles and exposure to harsh elements.

The inner ring seal will be manufactured using a Buna or Nitrile material with hardness between
Duro 50 and Duro 70.

The wall seal is to be comprised of a 3/8” thick Neoprene Closed Cell Sponge gasket which is
attached to the back of the wall plate.

All hardware will be made from 304 stainless steel.

Dimensioning

The Low Medium Flow (LMF), High Flow (HF) and the High Flow (HF) Sump shall allow for a
minimum outlet pipe diameter of 200mm with a 600mm deep Catch Basin sump.

Installation

Contractor shall be responsible for securing, supporting and connecting the ICD’s to the existing
influent pipe and catchbasin/manhole structure as specified and designed by the Engineer.

IPEX
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Main Branch Reach 2 4877(12 Hr SCS 2 3.47 72.87 0.54 1.34 0.68
Main Branch Reach 2 486112 Hr SCS 2 3.47 72.56 2.13 1.3 0.64
Main Branch Reach 2 4851 Culvert

Main Branch Reach 2 484112 Hr SCS 2 3.47 72.62 1.54 1.3 0.64
Main Branch Reach 2 481712 Hr SCS 2 3.47 72.48 1.18 1.27 0.63
Main Branch Reach 2 4750]12 Hr SCS 2 3.47 71.96 1.18 1.23 0.54
Main Branch Reach 2 4653[12 Hr SCS 2 3.47 71.62 0.73 1.1 0.49
Main Branch Reach 2 460012 Hr SCS 2 3.47 71.5 0.8 0.99 0.48
Main Branch Reach 2 454912 Hr SCS 2 3.47 71.16 1.6 0.94 0.46
Main Branch Reach 2 4509]12 Hr SCS 2 3.47 71.15 0.5 0.85 0.4
Main Branch Reach 2 447712 Hr SCS 2 3.47 71.11 0.66 0.77 0.33
Main Branch Reach 1 4384112 Hr SCS 2 6.11 70.65 1.07 23 47.36
Main Branch Reach 1 434712 Hr SCS 2 6.11 70.57 0.8 22.76 47.33
Main Branch Reach 1 430512 Hr SCS 2 6.11 70.5 0.64 22.26 47.28
Main Branch Reach 1 4254112 Hr SCS 2 6.11 70.32 1.24 21.98 47.19
Main Branch Reach 1 4208]12 Hr SCS 2 6.11 70.01 1.72 21.94 47.13
Main Branch Reach 1 4181[12 Hr SCS 2 6.11 69.46 2.18 21.94 47.12
Main Branch Reach 1 4056|122 Hr SCS 2 6.11 69.25 0.65 21.44 46.76
Main Branch Reach 1 4032[12 Hr SCS 2 6.11 69.18 1 21.35 46.6
Main Branch Reach 1 4013 Culvert

Main Branch Reach 1 398712 Hr SCS 2 6.11 69.17 1.04 21.35 46.6
Main Branch Reach 1 395912 Hr SCS 2 6.11 69.16 0.53 21.13 46.39
Main Branch Reach 1 376812 Hr SCS 2 6.11 69.01 0.76 19.82 45.3
Main Branch Reach 1 3643(12 Hr SCS 2 6.11 68.72 1.08 19.06 45.14
Main Branch Reach 1 361612 Hr SCS 2 6.11 68.37 2.12 19.02 45.09
Main Branch Reach 1 3597 Culvert

Main Branch Reach 1 358612 Hr SCS 2 6.11 68.15 1.31 19.02 45.09
Main Branch Reach 1 3562(12 Hr SCS 2 6.24 68.04 1.17 18.98 45.06
Main Branch Reach 1 345512 Hr SCS 2 6.24 67.85 0.61 18.55 44.76
Main Branch Reach 1 3346(12 Hr SCS 2 6.24 67.68 0.65 18.11 44 .31
Main Branch Reach 1 324612 Hr SCS 2 6.24 67.39 0.69 17.97 43.55
Main Branch Reach 1 3200(12 Hr SCS 2 6.24 67.02 17.95 43.07
Main Branch Reach 1 314612 Hr SCS 2 6.24 66.94 0.02 17.71 41.79
Main Branch Reach 1 293812 Hr SCS 2 6.24 66.91 0.3 14.5 39.6
Main Branch Reach 1 283012 Hr SCS 2 6.24 66.83 0.9 12.47 39.38
Main Branch Reach 1 2814 Culvert

Main Branch Reach 1 280012 Hr SCS 2 6.24 66.64 0.67 12.47 39.38
Main Branch Reach 1 2741112 Hr SCS 2 7.55 66.59 0.56 12.36 35.63
Main Branch Reach 1 267312 Hr SCS 2 7.55 66.56 0.58 12.23 33.39
Main Branch Reach 1 261612 Hr SCS 2 7.55 66.37 1.52 12.18 30.52
Main Branch Reach 1 2606 Culvert

Main Branch Reach 1 2600(12 Hr SCS 2 7.55 66.32 1.04 12.18 30.52
Main Branch Reach 1 2582112 Hr SCS 2 7.55 66.33 0.63 12.17 30.05
Main Branch Reach 1 2343112 Hr SCS 2 7.55 65.94 1.48 11.98 23.73
Main Branch Reach 1 2146]12 Hr SCS 2 7.55 65.66 0.69 11.57 20.05
Main Branch Reach 1 2026|112 Hr SCS 2 7.55 65.51 1.16 10.83 19.53
Main Branch Reach 1 1947(12 Hr SCS 2 7.55 65.17 1.55 10.61 19.15




Main Branch Reach 2 4877[12 Hr SCS 5 5.61 73.14 0.56 2.32 1.08
Main Branch Reach 2 4861|12 Hr SCS 5 5.61 72.73 2.5 2.27 1.02
Main Branch Reach 2 4851 Culvert

Main Branch Reach 2 4841|112 Hr SCS 5 5.61 72.77 2.03 2.27 1.02
Main Branch Reach 2 4817[12 Hr SCS 5 5.61 72.6 1.51 2.22 1
Main Branch Reach 2 475012 Hr SCS 5 5.61 72.13 1.23 2.16 0.82
Main Branch Reach 2 4653[12 Hr SCS 5 5.61 71.79 0.91 1.94 0.7
Main Branch Reach 2 460012 Hr SCS 5 5.61 71.65 0.97 1.76 0.69
Main Branch Reach 2 454912 Hr SCS 5 5.61 71.37 1.47 1.66 0.63
Main Branch Reach 2 450912 Hr SCS 5 5.61 71.34 0.61 1.54 0.53
Main Branch Reach 2 4477[12 Hr SCS 5 5.61 71.29 0.85 1.41 0.44
Main Branch Reach 1 4384112 Hr SCS 5 9.9 70.84 1.05 46.4 82.46
Main Branch Reach 1 4347[12 Hr SCS 5 9.9 70.78 0.83 45.99 82.41
Main Branch Reach 1 4305]|12 Hr SCS 5 9.9 70.7 0.79 45.26 82.34
Main Branch Reach 1 425412 Hr SCS 5 9.9 70.56 1.18 44.81 82.04
Main Branch Reach 1 420812 Hr SCS 5 9.9 70.21 2.11 44.73 81.83
Main Branch Reach 1 4181[12 Hr SCS5 9.9 69.65 2.48 44.72 81.81
Main Branch Reach 1 405612 Hr SCS 5 9.9 69.47 0.63 43.94 81.16
Main Branch Reach 1 4032[12 Hr SCS 5 9.9 69.37 1.34 43.8 80.9
Main Branch Reach 1 4013 Culvert

Main Branch Reach 1 3987|12 Hr SCS 5 9.9 69.35 1.39 43.8 80.9
Main Branch Reach 1 3959(12 Hr SCS 5 9.9 69.35 0.62 43.49 80.62
Main Branch Reach 1 376812 Hr SCS 5 9.9 69.19 0.82 41.45 79.06
Main Branch Reach 1 3643(12 Hr SCS 5 9.9 68.93 1.16 40.1 78.77
Main Branch Reach 1 361612 Hr SCS 5 9.9 68.51 2.52 40 78.67
Main Branch Reach 1 3597 Culvert

Main Branch Reach 1 358612 Hr SCS 5 9.9 68.3 1.69 40 78.67
Main Branch Reach 1 3562(12 Hr SCS 5 10.16 68.18 1.39 39.91 78.6
Main Branch Reach 1 345512 Hr SCS 5 10.16 67.97 0.72 38.89 78.18
Main Branch Reach 1 3346(12 Hr SCS 5 10.16 67.78 0.79 37.76 77.63
Main Branch Reach 1 324612 Hr SCS 5 10.16 67.48 0.8 37.46 76.46
Main Branch Reach 1 3200(12 Hr SCS 5 10.16 67.27 0.29 37.42 75.56
Main Branch Reach 1 314612 Hr SCS 5 10.16 67.26 0.09 36.83 72.75
Main Branch Reach 1 2938|12 Hr SCS 5 10.16 67.25 0.18 29.24 67.47
Main Branch Reach 1 2830|112 Hr SCS 5 10.16 67.24 0.22 23.1 66.56
Main Branch Reach 1 2814 Culvert

Main Branch Reach 1 280012 Hr SCS 5 10.16 66.76 0.98 23.1 66.56
Main Branch Reach 1 2741112 Hr SCS 5 12.12 66.73 0.46 22.73 60.2
Main Branch Reach 1 2673|12 Hr SCS 5 12.12 66.71 0.47 22.31 56.18
Main Branch Reach 1 2616|12 Hr SCS 5 12.12 66.13 3.16 22.16 52.35
Main Branch Reach 1 2606 Culvert

Main Branch Reach 1 2600|12 Hr SCS 5 12.12 66.4 0.76 22.16 52.35
Main Branch Reach 1 258212 Hr SCS 5 12.12 66.39 0.73 22.14 51.7
Main Branch Reach 1 2343|112 Hr SCS 5 12.12 66.08 1.11 21.58 39.93
Main Branch Reach 1 2146]|12 Hr SCS 5 12.12 65.78 0.8 20.75 31.23
Main Branch Reach 1 2026|12 Hr SCS 5 12.12 65.64 1.15 19.35 30.33
Main Branch Reach 1 1947(12 Hr SCS 5 12.12 65.32 1.71 18.69 29.51




Main Branch Reach 2 487712 Hr SCS 100 12.82 73.96 0.56 5.24 2.28
Main Branch Reach 2 4861|12 Hr SCS 100 12.82 73.6 2.36 5.04 2.09
Main Branch Reach 2 4851 Culvert

Main Branch Reach 2 4841]12 Hr SCS 100 12.82 73.08 3.36 5.04 2.09
Main Branch Reach 2 481712 Hr SCS 100 12.82 72.8 2.49 4.96 2.05
Main Branch Reach 2 4750]12 Hr SCS 100 12.82 72.47 1.27 4.85 1.63
Main Branch Reach 2 465312 Hr SCS 100 12.82 72.2 1.15 4.34 1.3
Main Branch Reach 2 4600|12 Hr SCS 100 12.82 72.06 1.23 3.93 1.27
Main Branch Reach 2 454912 Hr SCS 100 12.82 71.85 1.57 3.68 1.12
Main Branch Reach 2 4509|12 Hr SCS 100 12.82 71.82 0.87 3.45 0.92
Main Branch Reach 2 4477112 Hr SCS 100 12.82 71.75 1.17 3.19 0.75
Main Branch Reach 1 4384112 Hr SCS 100 24.2 71.26 1.21 106.66 169.04
Main Branch Reach 1 434712 Hr SCS 100 24.2 71.19 1.13 105.87 168.95
Main Branch Reach 1 4305|112 Hr SCS 100 24.2 71.05 1.32 104.65 168.82
Main Branch Reach 1 4254112 Hr SCS 100 24.2 70.92 1.2 103.84 168.07
Main Branch Reach 1 4208|12 Hr SCS 100 24.2 70.71 2.05 103.55 167.31
Main Branch Reach 1 418112 Hr SCS 100 24.2 70.3 2.61 103.45 167.07
Main Branch Reach 1 4056|12 Hr SCS 100 24.2 70.38 0.56 101.41 164.23
Main Branch Reach 1 403212 Hr SCS 100 24.2 70.21 1.8 101.04 163.19
Main Branch Reach 1 4013 Culvert

Main Branch Reach 1 398712 Hr SCS 100 24.2 70.12 1.9 101.04 163.19
Main Branch Reach 1 3959(12 Hr SCS 100 24.2 70.16 0.64 100.26 162.55
Main Branch Reach 1 376812 Hr SCS 100 24.2 70.12 0.47 94.02 156.93
Main Branch Reach 1 3643(12 Hr SCS 100 24.2 70.1 0.5 87.22 154.87
Main Branch Reach 1 361612 Hr SCS 100 24.2 69.97 1.56 85.93 153.91
Main Branch Reach 1 3597 Culvert

Main Branch Reach 1 358612 Hr SCS 100 24.2 68.6 2.93 85.93 153.91
Main Branch Reach 1 3562(12 Hr SCS 100 25.32 68.47 2.03 85.66 153.71
Main Branch Reach 1 345512 Hr SCS 100 25.32 68.21 0.95 83.14 152.85
Main Branch Reach 1 3346(12 Hr SCS 100 25.32 67.96 1.11 79.85 151.86
Main Branch Reach 1 3246(12 Hr SCS 100 25.32 67.69 0.84 78.71 149.16
Main Branch Reach 1 320012 Hr SCS 100 25.32 67.48 0.74 78.47 147.3
Main Branch Reach 1 3146(12 Hr SCS 100 25.32 67.46 0.19 77.4 143.01
Main Branch Reach 1 2938(12 Hr SCS 100 25.32 67.44 0.29 66.33 134.94
Main Branch Reach 1 2830]12 Hr SCS 100 25.32 67.43 0.38 57.8 133.5
Main Branch Reach 1 2814 Culvert

Main Branch Reach 1 2800]12 Hr SCS 100 25.32 66.88 2.19 57.8 133.5
Main Branch Reach 1 2741112 Hr SCS 100 28.42 66.81 0.8 57.15 124.61
Main Branch Reach 1 2673]12 Hr SCS 100 28.42 66.76 0.92 56.5 119.7
Main Branch Reach 1 261612 Hr SCS 100 28.42 66.61 1.43 56.28 113.32
Main Branch Reach 1 2606 Culvert

Main Branch Reach 1 2600(12 Hr SCS 100 28.42 66.57 1.14 56.28 113.32
Main Branch Reach 1 2582112 Hr SCS 100 28.42 66.55 0.92 56.1 112.19
Main Branch Reach 1 2343112 Hr SCS 100 28.42 66.26 0.92 53.48 88.54
Main Branch Reach 1 2146]12 Hr SCS 100 28.42 65.99 0.97 51.08 68.47
Main Branch Reach 1 202612 Hr SCS 100 28.42 65.84 14 47.82 66.6
Main Branch Reach 1 1947(12 Hr SCS 100 28.42 65.54 1.8 46.06 64.87
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S.P. No: F-1004
Date: March 2014
Page 1 of 6

EROSION AND SEDIMENT CONTROL PLAN, MONITORING, AND MEASURES
Scope of Work

The work under the applicable items includes the preparation, implementation and
monitoring of an Erosion and Sediment Control Plan to prevent sediment-laden runoff
resulting from the Contractor’s construction operations from entering all sewers and
watercourses both within and downstream from the Working Area. The plan shall include
management and monitoring of water discharged from dewatering operations. The
specification is limited to the management of sediment laden water and the management
of contaminants such as hydrocarbons and volatile organic compounds present within
groundwater at the site shall be managed as described elsewhere in the contract
documents.

General

The Contractor acknowledges that surface erosion and sediment runoff resulting from
construction operations has potential to cause a detrimental impact to any downstream
watercourse, and that all construction operations that may impact upon water quality shall
be carried out in a manner that strictly meets the requirements of all applicable legislation
and regulations.

Accordingly, the Contractor shall be responsible for determining and conforming to the
requirements of the Ontario Ministry of the Environment (MOE), the Ontario Ministry of
Natural Resources, the City of Ottawa, applicable Conservation Authorities and any other
Governmental Regulatory Agencies (collectively “Regulatory Agencies”) having jurisdiction
in the Working Area or over any potentially affected watercourses.

Erosion and Sediment Control Plan

Before commencing the Work, the Contractor shall submit to the Contract Administrator
six copies of a detailed Erosion and Sediment Control Plan. The ESC Plan will consist of
a written description and detailed drawings indicating the on-site activities and measures
to be used to control erosion and sediment movement for each step of the Work. The
written description shall be signed by, and the drawings shall bear the stamp and
signature of a qualified Professional Engineer licensed in Ontario, herein designated as
the Engineer of Record (EOR).

The Contractor acknowledges that the scheduling of the implementation of erosion and
sediment controls is the key component for successful sediment control. Accordingly, the
ESC Plan will contain a detailed schedule which identifies the following:

e Phasing of the steps for the installation of all control measures.

e Inspection, monitoring and maintenance of all control measures during
construction.

Section F\General\F-1004 — March 2014



S.P. No: F-1004
Date: March 2014
Page 2 of 6

EROSION AND SEDIMENT CONTROL PLAN, MONITORING, AND MEASURES
e Phasing of the removal and disposal of the control measures.

The Contractor acknowledges that no one measure is likely to be 100% effective for
erosion protection and controlling sediment runoff and water discharges from the site.
Therefore, where necessary the ESC Plan will implement sequential measures arranged
in such a manner so as to mitigate sediment release from construction operations and
achieve specific maximum permitted criteria where applicable. Suggested on-site
measures may include, but shall not be limited to, the following methods: sediment
ponds, filter bags, pump filters, settling tanks, silt fences, straw bales, filter cloths, check
dams and/or berms, or other recognized technologies and methods available at the time
of construction. Specific measures shall be installed in accordance with the requirements
of OPSS 805 where appropriate, or in accordance with manufacturer’'s recommendations.

Inspection and Monitoring of Mitigation Measures

The Contractor shall be solely responsible for inspecting, monitoring and maintaining the
effectiveness of the ESC Plan upon implementation. The Contractor shall submit to the
Contract Administrator weekly inspection reports demonstrating the performance of the
installed measures, identifying deficiencies and indentifying required maintenance issues.
These reports shall be prepared, signed by the EOR and provided to the Contract
Administrator within 48 hours of the inspection.

e Maintenance issues are defined as any measure which is not functioning to the
satisfaction of the EOR and in the opinion of the EOR may be repaired by the
contractor with subsequent re-inspection at the next scheduled EOR site
inspection.

e Deficiencies are defined as any measure or lack of measure which has potential to
cause an adverse environmental impact at the site given the current/forecasted
conditions and schedule of the work.

Maintenance issues which have previously been identified but not adequately corrected
shall be considered deficiencies.

Deficiencies shall be immediately corrected. Corrective actions shall be re-inspected and
documented by the EOR. Re-inspection reports shall be specific to the deficiency
observed and may be written field reports.

EOR monitoring reports submitted shall include:
o The date and time of the inspection and monitoring.
o General description of the mitigating measures being utilized at the site.
o Confirmation as to the effectiveness of the measures inspected.

Section F\General\F-1004 — March 2014
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Page 3 of 6

EROSION AND SEDIMENT CONTROL PLAN, MONITORING, AND MEASURES

o Description of any maintenance issue which requires minor repair, improvement
or maintenance.

o Description of any deficiency observed including timeline for correction and re-
inspection.

o Deficiency re-inspection reports outstanding for the site.

The Contractor shall notify the Contract Administrator in all situations where a regulatory
agency has identified deficiencies in erosion/sediment control measures, quality of runoff
or quality of water quality discharged from dewatering operation.

Where in the opinion of the Contract Administrator either the proof of performance
submitted is or the measures implemented are considered inadequate, the Contractor
shall have the EOR review measures in the presence of the Contract Administrator within
24 hours of being notified in writing.

The Contractor shall monitor all weather forecasts and schedule the Work in order to
minimize the risk of sediment-laden water from entering any watercourse or sewer
system. The ESC Plan shall contain a Contingency Plan to include the provision of
additional labour, equipment or materials to install additional control measures, and detail
an emergency response plan in case of an accidental event. As such, the Contractor shall
have additional control materials on site at all times which are easily accessible and may
be implemented at a moment’s notice.

Contractor’s Responsibilities

The Contractor shall ensure that all workers, including sub-contractors, in the Working
Area are aware of the importance of the erosion and sediment control measures and
informed of the consequences of the failure to comply with the requirements of all
Regulatory Agencies and the specifications detailed herein.

The Contractor shall periodically, and when requested by the Contract Administrator or
EOR, clean out accumulated sediment deposits as required at the sediment control
devices, including those deposits that may originate from outside the construction area.
Accumulated sediment shall be removed in such a manner that prevents the deposition of
this material into any sewer or watercourse and avoids damage to the control measure.
The sediment shall be removed from the site at the Contractor’'s expense and managed in
compliance with the requirements for excess earth material, as specified elsewhere in the
Contract.

The Contractor shall immediately report to applicable regulatory agencies and the
Contract Administrator any accidental discharges of sediment material into either the
watercourse or the storm sewer system. Failure to report will be constitute a breach of
this specification and the Contractor may also be subject to the penalties imposed by any

Section F\General\F-1004 — March 2014
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applicable Regulatory Agency. Appropriate response measures, including any repairs to
existing control measures or the implementation of additional control measures, shall be
carried out by the Contractor without delay.

The sediment control measures shall be removed when, in the opinion of the EOR, the
measure(s) is no longer required. No control measure may be permanently removed
without prior written authorization from the EOR. All sediment and erosion control
measures shall be removed in a manner that avoids the entry of sediment or debris into
any sewer or watercourse within or downstream of the Working Area. All accumulated
sediment shall be removed from the Working Area at the Contractor's expense and
managed in compliance with the requirements for excess earth material, as specified
elsewhere in the Contract. Any seeding and mulching, temporary cover, sodding or
original turf cover that is disturbed by the removal of the control measures and
accumulated sediment, shall be brought to final grade and restored. Payment for the
supply and placing of ground cover at these locations shall be made under the applicable
items listed elsewhere in the Contract.

Where, in the opinion of either the Contract Administrator or a Regulatory Agency, any of
the terms specified herein have either not been complied with or not performed in a
suitable manner, the Contract Administrator or Regulatory Agency has the right to
immediately withdraw its permission to continue the work but may renew its permission
upon being satisfied that the defaults and/or deficiencies in the performance of this
specification by the Contractor have been remedied. No compensation will be made to
the Contractor for the withdrawal of permission to do the work resulting from non-
compliance with the requirements of this specification and the Regulatory Agencies.

In addition to any other remedy and/or penalty provided by law, where there has been
default or non-compliance with any of the terms specified herein and the Contractor
refuses to perform or rectify same within forty-eight (48) hours of the receipt of the written
demand of the Contract Administrator to do so, the Owner is hereby entitled to enter upon
the Working Area and either complete the work in conformity with the Contract or have the
work done that it considers necessary to complete the Work to its intended condition,
whichever, in the Owner’s sole opinion, is the most reasonable course of action. The
Contractor and the Owner further agree that the costs incurred for any such work shall be
retained by the Owner from monies otherwise due to the Contractor.

Monitoring of Water Quality Impacts and Point Source Discharges

The Contractor shall monitor runoff quality and quantity of water discharged from
dewatering operations. The work shall include turbidity monitoring of impacts to
watercourses (upstream vs downstream conditions), total suspended solids (TSS)
monitoring of point sources such as those from dewatering operations. Discharge shall be
in accordance with site specific constraints, regulatory requirements and sewer use bylaw

Section F\General\F-1004 — March 2014
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requirements. Where no specific criteria has otherwise been identified, the contractor
shall meet the following discharge objective.

Monitoring Frequency

Source Objective .
(min)

Minimum of daily for first
three days of operation
Minimum of twice weekly
on an ongoing basis

Daily for situations where
the work is being conducted
within 20 metres of a
watercourse.

Downstream turbidity not to
Watercourse Impacts exceed upstream levels by
greater than 25%

Minimum of daily for first
Discharge from Dewatering | TSS maximum level of 25 three days of operation
Operations mg/L Minimum of twice weekly
on an ongoing basis

Monitoring frequency to increase where scheduled construction operations have potential
to impair water quality.

Mitigation and Action by Contractor Where Monitoring Indicates Water Impacts or
Discharges Over Criteria or Objectives

Where site specific criteria or objectives are not attained, the Contractor and/or EOR shall
immediately notify applicable regulatory agency of the monitoring results and possible
impacts to sewers and watercourses. The Contractor shall implement an Action/Mitigation
Plan acceptable to the EOR and applicable regulatory agency prior to continuing or
resuming construction activities.

Measurement and Basis of Payment

Item — Erosion and Sediment Control Plan and Monitoring

Payment at the Contract price for the item “Erosion and Sediment Control Plan and
Monitoring” shall be full compensation for the preparation and monitoring of the Erosion
and Sediment Control Plan.

Payment shall be based upon the following schedule:

a) 25% upon satisfactory submission and implementation of the ESC Plan; and,
b) 75% pro-rated into equal payments over the term of the contract.

Section F\General\F-1004 — March 2014
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This payment schedule may only be modified as agreed upon in writing between the
Contractor and the Contract Administrator.

ltem — Erosion and Sediment Control Measures

Payment at the Contract price for the item “Erosion and Sediment Control Measures” shall
be full compensation for the implementation and maintenance of erosion and sediment
control measures required for the site, and shall include all labour, equipment and
materials to supply, construct, monitor and maintain all erosion and sediment control
measures detailed therein.

Payment shall be based upon the following schedule:
a) 20% upon satisfactory installation of the control measures;
b) 70% pro-rated into equal payments over the term of the contract; and,
c) 10% upon successful completion and removal of the ESC Plan protection
measures.
This payment schedule may only be modified as agreed upon in writing between the
Contractor and the Contract Administrator.

Warrant: For work which is conducted in close proximity to watercourses or
environmentally sensitive areas.

Section F\General\F-1004 — March 2014
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Detailed Design Report Shirley’s Brook SWM Facility C’

1.0 INTRODUCTION

SWM Facility ‘C’ is one of three proposed SWM facilities intended to provide stormwater
management for the Klondike Road Lands (refer to Figure 1} and will be located on the south
shore of Shirley’s Brook on the west side of March Valley Road.

The Klondike Road Lands are identified as collection Area W-2 in the Cily of Ottawa Area-
Specific Development Charge Background Study for Individual Stormwater Management
Ponds and Drainage Systems (C.N. Watson, June 2004).

SWM Facility ‘C’ will service a tributary drainage area of approximately 26.2 ha, comprised
primarily of low and medium density residential dwellings west of the OCR, and industrial
development east of the OCR. The proposed iand use plan is shown on Figure 2. The storm
drainage area plan is shown on Figure 3.

2.0 KLONDIKE ROAD LANDS TRIBUTARY TO SWMF ‘C’

Stormwater management for the Klondike Road Lands has been designed pursuant to the
major-minor system concept:

» Storm sewers will capture and convey minor system flows from the upstream drainage
area to SWM facility ‘C’ for quality and quantity control;

» Storage for runoff that that exceeds the capacity of the minor system will be provided in
road sags;

+ Runoff volumes that exceed the storage provided in road sags will be conveyed
overland along defined major system flow routes and outlet directly to Shirley’s Brook.
The exception is at Klondike Road, where major overland flow east of Area C-103
(refer to Figure 3) will bypass into the inlet channel for the Duck Club Pond.

2.1 Minor System

The Klondike Road storm sewers have been designed with the Rational Method using an
initial time of concentration of 20 minutes. This assumes a 15 minute initial time of
concentration within the residential development biocks, and 5 minutes of travel time within the
upstream storm sewers at a velocity of 1 m/s. Storm design sheets are included in Appendix
A. The Storm Drainage Area Plan is provided as Figure 3.

The sewers were sized to permit free flow conveyance of the runoff generated from a 5-year
design storm. The design criteria used to determine the size of the storm sewers required to
service the proposed development are as follows:

300 mm diameter
0.8 m/s
3.0m/s

Minimum pipe size
Minimum velocity
Maximum velocity

Novatech Engineering Consultants Lid. Page 1



‘.
i PR
.
%
N
%%
/ ,
NS
L
7~

N

— SWMF 'C’

NOVAT=CH FIGURE

ENGINEERING . | ; . 1

Eondulrhhrs Lve KLONDIKE ROAD LANDS / SWMF C

EHGINEERS B PLAHNERS

e G S, ot KEY PLAN
K2M P&

Temohans I6IT] 234-9643

Fucsimez 613} 254-5867

B savantoscavatian g o 103106 MAY 2006 N.T.S.

SHT&HIWG - 2iomm.278mm




[ [ !]r : | A

m U } — ;_- LEGEND

U N AR ARR R E T, D i |

: / ke leh il blshd .-ﬂ_f*;__g»-::f‘\, - [ ] resievma = 7] EX.COMMERCIAL
i | COMMERCIAL EX. INSTITUTIONAL

I mousTRAL

__é
:
i:ﬁ,_g_

5
s
!
{

]
T =
&

Y ?
,_-fi

B BT TN A

.l."""sj;

—
s

bl

|
P Sy A

I

T

PARK/CPEN SPACE

il

wiluT
e

a0

TR

i N o i
4 (e o Ve A widei )

i

iy :

l{z’:" SRR

| . —
S

e —

| e,
i r] wF 90

| o= T
Stz = | =] = 3 [ wsTITuTIONAL SWM
A = B = (& | ‘
| et - b g e = - ROALC
o ! i
5 L]

0.4 be i
$TH EASENETST :

|
|
]
i
i i
= : =,
gUEgUERN i i i -
I,ﬂflj ) | :. : \*ﬁé, PT ] R 1 []l 1'1 ]nh;} I' =
fl; i ;' ;} 'Il :
b L 853 bs 1 ;
I S AZRDENTIAL A -
l{~ J] L 4 1"1”], [ i =
{r' 4 i I¥ 4 i \\ R:_#\
1 | l l =
I k1) \ . o
h o \\ 50T 3 =
l Eﬂfﬁ’lﬁl 1 RECDENTIAL '\ E ’:‘% 820 he
3 \ -
. y 4
TR i r Y g :;
!Z t i ‘ LR ER
i P - o S S TISEN M at ralige g e G e A R i e b A e e e e
,‘_-ﬁ ) TRt - ™ E e SR ] Pt .

b
I‘h

ﬁ;ﬁ " - i I e 3.40 hs . = e
g mﬂ% I"" s A 2 T e B

FTITE: | Ml |

EW /I\ /*17 [EXISTAR! : '

ATEIRNTIAL DC Collection Area W-2:
93.32 ha

‘ ;gs!éé_][f/i,jlrp [I!IL]!
A el
) 4 7 2 mj

'E GROWTH AREAS EXISTING DEVELOPMENT
z RESIDENTIAL 49.49 ha COMMERCIAL 1.12 ha
COMMERCIAL 1.44 ha INSTITUTIONAL 1.35 ha
INDUSTRIAL 531ha 247 ha
INSTITUTIONAL 234 ha

58.58 ha REMAINING AREAS

Fs ,’JZJ{f? f/[ '{ﬁj ! Hl i [ [ :
7 s PARK/OPEN SPACE 17.45 ha
b1 A, ROADS 8.78 ha

i (Cg Y e b
/z&,lf}”x §| [F ) ﬂ_— ] ZJ 2 SWM BLOCKS 5.04 ha
[ s 2 .G ok, 31.77 ha
“‘% H “, 1 11T, T, % T "Ji\jj
Wl NS SN, % L VB

—-.—--m..._;__!_”” e

FIGURE 2
ENGINEERING KLONDIKE ROAD LANDS

CONBULTAATS LTOD

FReTRETET v rLARRERS LAND USE PLAN (AREA W—2)

Sulle 200, 240 Michosl Cowpland Drive
Ottang, ﬂnhrl'v Conada

Eactme e 103106 APRIL 2006 N.T.S.

hovoln{oBnovahesh-eng.com

SHTHXIZ.DWG - 278mmX43imm



NUT.S,
WE - 2TEnmXL3lmm

.
I

SHTIX! 7.

)
-L
Lol
0 - w0
« O o
N
Ll >
O
L >
— <
N =
=3 -
b o L
()
_|r\_ = 0
0l = = ©
- m (COREV
OFo 2
Lo U b=
2 I
= , i
£ [
2e |
; qw _
4 "= !
L)% v
- x L
I |
}
OO0
=l __ o _—— 4o
— T B _—
i e —— SR e iles o
ﬁ ock = L - NelCEEE T
I[Iw =R e 2 C II- i mmm
- 4 ';:11\\‘\”4 aAUK\I»\\ﬁ/]\.Hl\I.|\I!. ﬁl IIIIIIIIIII ‘__R”Hm..nm WWM
: 3 IFNVlIlU/\I\KU,WH..\WiIIﬂ IIIIIIIIIIIIIIIIIII B T ”.Nn mmzllm
. | 2EE a
_lu ] T I~ “ ] e Mmu H
i SR A ! kg f
L A \lf)/\»\ I | O HE .
11 . Ay N NN .“ m,i..
j=a walof =58
H- | \\ w J,
=] -
= \\,\ !
i1 MNLIV L
] T 1)
_ﬂm“wl, L - \
Mt ==
= - g : g .
== ] =
e Ht , &
St ] 325 - o
||W.‘. Ll O h—_-D.— Va «
P = Fﬂl\. Noxg #
P 1 L P Tl -
= s Quwn »
== = = N
HS ze=l P, y
i e .
L Tt L] N e
MH%” == o ’ ~ 1 T ; -
1] = L ~ S
b ] S (R
1 e | R
i Cdn | e wArconl avemys
— ,|I|||||\I. -

C-205
2,22 ha
DIKE ROAD

T - - ;
T
b = B
i e e T ATH I
Ak D |
i L ] i ‘ 1
i I
ul I
W ' [T
ur ‘\ . [ f
I
. I i il Al
il 1, - [ [
] e

—

RESIDENTIAL____ ——
-
/

INSTITUTIONAL./

c-30017 7
7.48 HA




Detzifed Design Report Shirley’s Brook SWM Facility 'C’

2.2 WMajor System

Major system flows will be conveyed overiand within the public ROW and outlet into Shirley’s
Brook. inlet control devices (ICDs) will be installed in the roadway catch basins to ensure flow
into the storm sewer system does not exceed the 5-year runoff rates. Each pair of road
catchbasins will be interconnected and will operate as a single inlet. Ponding will be restricted
to a maximum depth of 0.30m in the right-of-way.

Major overland flow routes will be designed using open channel principles to ensure that the
product of the velocity (m/s) x depth (m} within the right-of-ways does not exceed 0.6.

2.3 Hydraulic Grade Line Analysis

The hydraulic grade line in the Klondike Road storm sewer was calculated for the 1:100 year
design event. The HGL elevations will be used in the grading design for the tributary drainage
areas to ensure at least 0.30m of freeboard is provided between the design HGL and the
underside of footing elevations.

The HGL elevations were caiculated under steady-state conditions using the Darcy-Weisbach
equation to caicuiate friction losses in the pipe network for a specified flow rate. Minor iosses
were accounted for at pipe bends using the Sewer Bend Loss Coefficients Design Chart from
the City of Ottawa Sewer Design Guidelines. Additionally, entrance and exit structure losses
were accounted for at each manhole. The detailed spreadsheet calculations are provided in
Appendix A.

Under ultimate development conditions, the HGL in the Klondike Road Storm sewer was
calculated starting from an HGL elevation of 67.57 at the inlet headwall to SWMF ‘C’. Under
interim development conditions, the HGL was caiculated starting from an HGL elevation of
67.57 at the outiet headwall to the temporary drainage ditch just downstream of the OCR rail
line. The starting HGL elevations were determined using the EPA SWMM hydraulic model.
Additional details on the hydraulic modeling of the SWM facility is provided in Section 5.0.

3.0 HYDROLOGIC MODELING

The SWMHYMO hydrologic model was used to generate runoff hydrographs for the drainage
areas tributary to SWM Facility ‘C’, and then separate the runoff hydrographs into major and
minor system flows.

o inflows to the minor system have been modeled at a maximum capture rate of
85 L/s/ha;

» On-site major system storage has been estimated at 50 m*ha;

e Major system flows that exceed the on-site storage will be conveyed overland to
Shiriey’s Brook;

e Minor system fiows will be conveyed by the Klondike Road storm sewer to SWMF ‘C'.

3.1 Subcaichment Data

The modeling parameters used in the SWMHYMO analysis are representative of the proposed
development within that subcatchment. Subcatchment areas are shown on Figure 3.
SWMHYMO modeling data is provided in Appendix B.

Novatech Engineering Consulfants Lid. Page 2
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3.2 Design Storms

The performance of the major and minor systems was modeled for the 25mm event, the 1:5
year event and the 1:100 year event using a 3-hour Chicago distribution.

The 3-hour Chicago distribution was used for the subdivision analysis, as short duration/high-
intensity storms tend to produce higher peak flows from urban areas and are generally the
critical events with regard to the design of the stormwater conveyance system.

The IDF parameters used to generate the design storms were taken from the City of Ottawa
Sewer Design Guidelines.

3.3 Methodology

The SWMHYMO model was used to calculate the runoff, major and minor system fiows, and
major system storage for each subcatchment identified on the SWMHYMO Schematic
(103106-SWM). The methodology used in the analysis is summarized below.

1. SWMHYMO calculates a total runoff hydrograph for a given subcatchment.

2. s peak flow greater than inlet capacity?
a. If yes, then calculate major system hydrograph {go to step 3).
b. If no, then all flow is captured by minor system.

3. Does major system hydrograph volume exceed available storage volume?
a. If yes, then calculate overland flow to next downstream subcatchment.
b. If no, then all flow eventually enters minor system at inlet.

4. Add subcatchment minor system hydrograph (from Step 2b or Step 3b) to total minor
system flow.

5. Calculate local runoff hydrograph for downstream subcatchment.

6. Add overland flow hydrographs from upstream catchments (from Step 3a - if any) to
local runoff hydrograph.

7. Gotosiep 1.

3.4 Results — Hydrology

The results of the hydrologic analysis are summatrized in Table 3.4-1. The minor system
hydrographs generaied using SWMHYMO were used in the hydraulic analysis of the pond.
Additional details on the hydraulic analysis of SWM Facility ‘C’ are provided in Section 5.0.

Table 3.4-1
Minor System Peak Flow (m%/s)
Return Period Interim Development | Ultimate Development
| _ Conditions (23.0 ha} Conditions (26.2 ha) |
25 mm 1.56 1.90
1.5 year 2.01 2.42
1:100 year 217 2.57

Novatech Engineering Consultants Lid. Page 3
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4.0 SWM FACILITY ‘C’ - DESIGN

SWM Facility ‘C’ has been sized to provide water quality and erosion control for a tributary
drainage area of 26.2 ha. Hydrologic modeling of Shirley’s Brook has demonstrated that
quantity control is not required for storms greater than the 1:5 year event, as major system
flows from the development areas will precede the peak flow in Shirey's Brook and will not
increase peak flows within Shirley’s Brook.

Refer to the Shirley’s Brook Floodplain Analysis & Stormwater Management Report (NECL,
November 2006) for additional details on the hydrologic analysis of Shirley’s Brook.

4.1 Design Criteria

The criteria used in the design of SWM Facility ‘C’ are as follows:

e The SWM Facility will have a permanent pool and extended detention storage sized to
provide a Normal level of water quality control for the upstream drainage area, as
recommended in the Shirleys Brook and Watts Creek Subwatershed Study,

+ Provide erosion control storage to limit outflows from the pond to a release rate of
between 8-14 L/s/ha for the 1:5 year event, as per the Target Flow Rates listed in
Table 4 of the Kanata North EMP;

» The forebay will have maximum side slopes of 3:1 (H:V), with a 1.0 m wide safety
bench at the normal water level;

* The main cell of the SWM facility will have side slopes of 6:1 (H:V) below the normal
water level;

= The active storage portions of the main cell will have maximum side slopes of 4:1;

e The sediment forebay will be sized o provide sufficient storage for 10 years of
sediment accumulation;

¢ The dry pond will provide a net increase in both riparian and total floodplain storage in
the reach of Shirley's Brook between the OCR and March Valley Road for all design
events (2yr-100yr) to compensate for infilling of the pre-development floodplain through
this reach; and

e The pond outlet will be subject to a range of tailwater conditions in Shirley’s Brook and
must be designed to operate effectively under backwater or submerged conditions for
the full range of design events (up to the 1;100 year event).

4.2 Service Road

Access to SWM Facility ‘C’ will be provided by a 4.0 m wide service road constructed of
150mm of granular ‘A’ overtop of 300mm of granular ‘B’ and covered with a minimum of 10cm
of seeded topsoil with accesses from March Valley Road and Kiondike Road.

4.3 Inlet Structure

The inlet to SWM facility ‘C’ has been designed for both interim and uttimate development
conditions. Until such time as Klondike Road is urbanized from the OCR to March Valley
Road, the Klondike Road storm sewer will outiet io an open channel running paraliel to
Klondike Road, which will convey flows from the upstream drainage area to SWM Facility ‘C’.
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Once Klondike Road is urbanized from the OCR crossing to March Valley Road, the Klondike
Road storm sewer will be extended to SWM Facility ‘C’ and the open channel along Klondike
Road will be abandoned.

4.3.1 Permanent SWM iniet

The permanent inlet to the SWM facility will be a 1350 mm storm pipe connecting the Klondike
Road storm sewer to a flow splitter manhole (STM MH 3). This manhole will have two inlets to
the SWM facility set at different elevations:

o The first inlet will be an 825 mm pipe that will convey flows from frequent storms (up to
the 25 mm event) to the sediment forebay.

* The second inlet will be a 750 mm pipe set 825 mm above the invert of the forebay
inlet. This inlet will allow high flows to bypass the sediment forebay and discharge
directly to the main cell of SWM Facility ‘'C’.

Inlet from Klondike
Road Storm Sewer: 40m - 1350 mm STM @ 0.13%

U/S INV = 66.06
Inlet to Forebay: 15.8m - 825mm STM @ 1.6%
U/S INV = 66.00
D/S INV = 65.75
Bypass to Main Cell: 8.3m — 750mm STM @ 5.0%
U/S INV = 66.83
D/S INV = 66.41

The peak inflow to the SWM facility for the 100-year storm event wili be 2.57 m%s. The peak
inflow to the SWM facility for the 25mm storm event will be 1.90 m/s, which represents
approximately 74% of the 100-year inflow to SWM facllity.

The forebay inlet has been sized to convey the 25mm peak flow to the forebay, and the
bypass to the main cell has been sized to convey the balance of the 100-year peak fiow (2.57 -
1,80 = 0.670 m%s). The required sizes and elevations of the SWM facility inlets have been
determined using the EPA SWMM hydraulic model, as the design head on the structures will
vary continuously as water levels in the wet pond and in Shiriey’s Brook rise and fall. Refer to
Section 5.0 for additional details on the hydraulic analysis. Inflow & Pipe Capacity output
graphs from EPA SWMM are provided in Appendix B for the 25mm and 100yr events.

4.3.2 Temporary SWM Inlet

Under interim conditions, lands downstream of the OCR will be undeveloped and will sheet
drain overland directly to Shirley’s Brook. A 240 m open channel running paraliel to Klondike
Road will convey minor system flows from the drainage area upstream of the OCR to SWM
Facility ‘C’. A temporary headwall will be instalied at the downstream end of the open channel
and will be connected to a 1350 mm pipe leading to the fiow splitter manhole. Details for the
temporary SWM inlet are shown on Drawing 103106-SWM-C2.
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4.4 Sediment Forebay

The sediment forebay has been sized using design guidelines provided in the MOE SWM
Planning and Design Manual (March 2003). A submerged berm set 0.3 m below the normal
water level will separate the forebay from the main cell of the pond. The forebay will have a
jength of 72 m. The outlet from the forebay will consist of a submerged rock check dam.

The upstream drainage area to the SWM Facility (26.2 ha) has an average imperviousness of

52%. For a Normal level of protectlon (70% long-term TSS removal), the required permanent
pool volume is approxmately 1,830 m®. SWM Facility ‘C’ will have a permanent pool volume
of approximately 4,500 m®, and will consequently provide a sediment removal efficiency of
more than 80% (refer to deS|gn calculations in Appendix B).

Annual sediment loading to the SWM facility from the upstream drainage area has been
estimated at approximately 44.1 m%yr (see design calculations in Appendix B). If the SWM
facility provides a long-term TSS removal rate of 80%, then sediment accumulation can be
estimated at 0.80 x 44.1 = 35.3 m*/yr.

The forebay has been designed to allow for a minimum of 10 years of sediment accumulatlon
At a sediment loading rate of 35.3 m%yr, this corresponds to a sediment volume of 353 m® over
a penod of 10 years. The forebay in SWMF ‘C’ provides a storage volume of approximately
360 m® at a depth of 0.55 m, and has a total volume of approximately 530 m? at the top of the
submerged berm between the forebay and the main cell.

4.5 SWM Outlet

Outflows from SWMF ‘C’ will be conveyed by a 450 mm reverse slope pipe to the outlet
structure which has been designed to provide both extended detention and erosion control for
the tributary drainage area. Refer to Drawings 103106-SWM-C1 and 103106-SWM-C2 for
details of the outlet structure.

4.5.1 Extended Detention

Extended detention will be provided for the first 0.40 m of active storage to aliow for settling of
suspended sediment in the pond. The extended detention volume will be released over a
period of 24 hours through a 180 mm orifice with an invert elevation set at the normal water
level of 66.05m. The orifice will be inserted into a 250 mm storm pipe embedded in a concrete
weir built into the base of the outlet structure. Flows that exceed the extended detention
storage volume will spill over the weir crest at an elevation of 66.45, bypassing the extended
detention orifice and outfiows will instead be regulated by the erosion control outlet.

4.5.2 Erosion Control

The main outlet from the control structure will be a 600 mm pipe equipped with a sluice gate.
Under normal operating conditions the sluice gate will be opened to a height of 300 mm (50%
open) and will act as an orifice to provide erosion control during storm events that exceed the
maximum extended detention storage in the facility. The sluice gate will allow for easy
adjustment of the size of the outiet opening and can be closed completely during maintenance
of the pond to prevent any backwater from Shiriey's Brook from entering the facility.
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4.5.3 Overflow Spillway

SWM Facility ‘C’ has been sized to provide sufficient storage to meet extended detention and
erosion control criteria for storms up to the 1:5 year event. Runoff from larger storm events
will exceed the maximum storage provided in the facility and the excess runoff will bypass the
primary outiet structure and be conveyed by the overflow spillway to the adjacent dry pond.
The overflow spillway will be 40 m wide broad crested weir with a crest elevation of 67.25.
The spillway has been sized to allow the conveyance of the 100-year peak flow from the SWM
facility to Shirley’s Brook at a minimal head. Refer to Appendix B for design calculations.

4.6 SWM Facility ‘C’ Wet Pond

The stage-storage curve for the wet pond component of SWM Facility ‘C’ is provided in Table
4.6-1. Calculations are provided in Appendix B.

Table 4.6-1 SWM Facility ‘C’ — Wet Pond Stage-Storage Curve

] ~ Volume

Component Fleval | Forcbay | MainCen |  rotal | Aciive | Feiesse
m) ™) | md | ) | s
Pond Botiom 65.00 0 0 0 0 -
65.55 360 1,580 1,940 0 -
Top of Forebay Berm 65.75 530 2,320 2,850 0 -
Normal Water Level 66.05 - 3,570 4,370 0 -
66.25 - 5,430 5,430 1,060 23
Extended Detention 66.45 - 6,270 6,270 1,900 39
66.75 - 8,380 8,380 4,010 275
67.00 - 10,000 10,000 5,630 378
5:;?)'0" it 67.25 . 11,720 | 11,720 7,350 425
67.50 - 13,540 13,540 9,170 468

*

The release rates listed in Table 4.6-1 represent free outlet conditions. The SWM facility has been
medeled using EPA SWMM to account for high tailwater conditions in Shirley's Brook at the SWM
facility outlet. Refer to Secticn 5.0 for additional details.
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4.7 SWM Facility ‘C’ Dry Pond

Floodplain storage lost due to infilling of the floodplain between the OCR culvert and March
Valley Road will be fully compensated for within two proposed dry ponds (dry ponds ‘C’ and
‘D’) upstream of March Valley Road. These dry ponds have been designed to provide a net
increase in both riparian siorage and total floodplain storage in this reach above existing
conditions for all storm events (2-100 year).

The stage-storage curve for the dry pond component of SWM Facility ‘C’ is provided in Table
4.7-1. Refer to the Shirley’'s Brook Floodplain Analysis & Stormwater Management Report
(NECL, November 2006) for details on the calculation of storage requirements for the
proposed dry ponds. The dry ponds are not intended to provide any form of quantity control
and will have an unrestricted outlet back into Shirley’s Brook.

Table 4.7-1 SWM Facility ‘C’ — Dry Pond Stage-Storage Curve

1

Component ‘ E'?:‘?On Stagi:;fsc;lume | Tota!( r‘:g)lume |
Dry Pond Outiet @ Shirley’s Brook 65.75 0 0

66.00 80 80

66.25 1,110 1,190

66.50 1,690 2,880

66.75 1,790 4,670

67.00 1,900 6,570

67.25 2,020 8,590

5.0 SWM FACILITY ‘C’ — HYDRAULIC MODELING

The normal water level in SWM Facility ‘C’ (NWL=66.05) will be approximateiy 0.20m above
the normal water level in Shirley’s Brook (NWL=65.85x) at the SWM facility outlet. Howaever,
Shirley’s Brook is subject to periodic flooding during the spring freshet and moderate storm
events. Consequently, the outlet from SWM facility ‘C’ will be periodically submerged and will
need to operate effectively under a range of tailwater conditions.

5.1 Methodology

The EPA SWMM model was used to perform a dynamic hydraulic analysis of SWM Fagility ‘C’
to confirm the size of the pond and the configuration of the inlet and outlet structures. Inflow
hydrographs from the tributary drainage areas (generated using SWMHYMO) were routed
through the facility with outflows dependant on varying water surface elevations in Shirley's
Brook at the outlet.
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5.1.1 Shirley’s Brook Water Levels

Through discussions with the City of Ottawa, MVCA, MNR and DFO, the HEC-RAS model
used to establish flood elevations in Shiriey’'s Brook has been updated and modified to reflect
post-development conditions in Shirley’s Brook between March Road and March Valiey Road.
Modifications to the model include floodplain infilling, additional culvert crossings and channel
improvements.

The design flows used in the original HEC-RAS model were developed by A.J. Robinson in
1988 using the OTTHYMO hydrologic model. The OTTHYMO model has been imported into
SWMHYMO and updated to include any additional existing development since the completion
of the original model, as well as all known future development in the upstream drainage area.

The updated HEC-RAS model of Shirley’s Brook was used to establish a relationship between
flow and water surface elevation in Shirley’s Brook at the outlet from the SWM facility (refer to
Figure 4).

Further details on the hydrologic and hydraulic analysis of Shirley’s Brook are provided in the
Shirley’s Brook Floodplain Analysis & Stormwater Management Report (NECL, November
20086).

Figure 4

Flow vs. Water Surface Elevation
Shirley's Brook @ Outlet from SWMF 'C'

B7.20 e o o — e e e e

67.00 .
66.80 / I
66.60 /
66.40 / — — ;
66.20 /

66.00 /

65-80 L 1l T 1 T T .F
0.0 5.0 10.0 15.0 20.0 26.0 30.0 35.0

Flow {(m3/s)

WSEL (m)
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5.1.2 SWM Facility ‘C’

The flow vs. water surface elevation relationship shown by Figure 4 was used to establish a
time series of flood levels at the outlet from SWM Facility ‘C’ for the 256mm, 1:5 year, and
1:100 year storm events,

The stage-storage curve and the iniet and outlet structures for SWM Facility ‘C’ were input into
the EPA SWMM model.

Inflow hydrographs from the tributary drainage areas were input into the EPA SWMM model
and routed through the facility for the 256mm, 1:5 year, and 1:100 year design events.

Separate models were created to represent both interim development conditions and ultimate
development conditions:

e Under interim conditions, the inlet to the SWM facility will be from the open channel
along Klondike Road. The inflow hydrographs do not include contributions from Area
C-101 (KRP Industria! lands), which will be undeveloped and will sheet drain directly to
Shirley’s Brook.

s Under ulfimate development conditions, the inlet fo the SWM facility will be a 1350 mm
pipe from the Klondike Road storm sewer.

5.2 Results

Once setup was complete, the EPA SWMM model was run to determine the outflows,
maximum storage volumes and maximum water surface elevations in the SWM facility for
each of the design events. Simulation results are summarized in Table 5.2-1 and illustrated
graphically by Figure 5 through 10. Model input and output files are provided in Appendix B.

Table 5.2-1 EPA SWMM Modeling Results - SWM Facility ‘C’

Storm Event Pe?:; g?sf;ow Peai(( Igg)ﬂow Max(ﬂao)rae Max( “:V})SEL
interim Conditions

25mm 1.56 0.200 3,213 66.62
5yr-3hr Chicago 2.01 0.290 5,426 66.97
100yr-3hr Chicago 2.17 0.420 7,394 67.26
Ultimate Development Conditions

25mm 1.90 0.240 3,684 66.68
5yr-3hr Chicago 2.42 0.330 5,727 67.02
100yr-3hr Chicago 2.57 1.890 7,692 67.30

The EPA SWMM mode! results indicate that SWM Facility ‘C’ will meet the design criteria
identified in Section 5.1 for both interim and ultimate development conditions:

*» SWM Facility ‘C’ will provide in excess of 24 hours of extended detention for the 25mm
storm event;

o OQutflows from SWM Facility ‘C’ will meet the erosion control target of 8-14 L/s/ha from
the Kanata North EMP for the 1:5 year storm event.
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Shirley’s Brook SWM Facility 'C’

Figure 5
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Figure 7
SWMF 'C' - 1:5 Year Event
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Figure 9
| SWMF 'C' - 1:100 Year Event
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7.0

CONCLUSIONS

The results of the hydrologic and hydraulic modeling indicate that SWM Facility ‘C” will meet all
applicable stormwater management criteria for the subject lands.

The storm sewers tributary to SWM facility ‘C’ will be designed to restrict minor system
inflows to 85 U/s/ha.

o Major system storage will be provided in roadway sags and parking lot areas.

o The major overland system will be designed to ensure that major system flows
are contained within the municipal ROW.

SWM Facility ‘C’ will provide an Enhanced level of water quality control (80% long-term
TSS removal) for a tributary drainage area of 26.2 ha through extended detention of
the first 1,900 m® of runoff over a period of 24 hours.

SWM Facility ‘C’ will have a maximum release rate of 283 L/s during the 1:5 year storm
event under ultimate deveiopment conditions, which corresponds to a release rate of
11.2 L/s/ha and meets the erosion control target of 8-14 L/s/ha ideniified in the Kanata
North EMP.

Flows that exceed the maximum storage available in SWM Facility ‘G’ will spill over into
the adjacent dry pond via a 40 m wide overflow spillway with a crest elevation of 67.25.

The top of bank elevation for SWM Facility ‘C’ has been established at 67.75, which
represents a freeboard of 0.45 m above the 1:100 year ponding elevation of 67.30
under ultimate development conditions.

NOVATECH ENGINEERING CONSULTANTS LTD

Prepared by:

Project Engineer
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APPENDIX A

Klondike Road Storm Sewer: Design Sheets

Storm Sewer Design Sheet
HGL Design Sheet

Storm Sewer Design Sheet
HGL Design Sheet

(5-Year Event) — Interim Conditions
(100-Year Event) — Interim Conditions

(5-Year Event) — Ultimate Conditions
(100-Year Event) ~ Ultimate Conditions
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APPENDIX B

SWM Facility ‘C’: Design Calculations & Modeling Files

SWMHYMO Modeling Parameters
SWMHYMO Input Files
Summary Output Files

SWM Facility Inlet & Outlet Calculations

SWM Facility Stage-Storage Curves

Forebay Design Calculations

EPA SWMM Model Schematics

EPA SWMM Model Output

EPA SWMM Flow Splitter Model Qutput (25mm / 100 yr)
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(M:\...SWM C1.dat) Shirley's Brook SWMF € (Interim) - Input

2 Metric units

[ 0.160 , 0.5460 ]

B A L L R LR LA e et [ 0.262 , 0.7090 ]
*# Project Name: [Shirle,'s 3rcok - BUMF CJ Project Number: [103106] [ 3.000 , 0.7430 ]
*“# Date : 05-28-2L0% [ -1, -1 1 (max cwenty pts)
*# Modeller : [M.Petepisce] et L L T E |t et ] |
*# Compan, : NOTATECH ENGINEERING CCUSULTANTS LID BAVE HYD ID=[10], 4 OF CCYCLES=[1], IC"8Esh=[-1}
3 License ¥ : 5320763 HYD_FILENAME=[*C_IN_T*}
w4 HYD_COMMENT=["Inflow to SUMF C - interim®)
*4 Poat-De elopment {onditions to SWM Facility 'C! L e P |=---
*# Interim conditions - Klandike Road not urbanizel sast of OCR STRRT TZED
bt 2 - KRP Industrial lends not developed - sheet drain C5-3.5tm
A directly to Shirle; 's Brook. -
B Ll L L L L L L] START TZERO=[0.0], METOUT=(2), NFTORM=[1}, NRDN=[3]
START TZERO=[0.0), METCUT={2]}, NSTORM={1], NRUN=[1] Cl00-3.stn1

C25mm-3.&tm '
* START TZERO= [0.0), METOUT=[2], WITCRM=[1], NRUN=[4]
READ STORM STORM_FILENAME= ["storm,001") 8100-12.£tm
J FINISH
O KLONDIKE ROAD SUEDIVISICN
. LANDS TO SWM FACILITY C
- INTERIM CONDITIONS
"
* S
« Klondike Arsa C-300
% {Institutional/Residential)
* 7.48 ha x 85 L/s/ha = 637 L/s
*+  7.48 ha & 50 m3/ha = 374 m3
¥ e mmm e memmmm—————————
DESIGH STANDHYD ID=[1], WHYI-=["C-300"], DI=[5}min, AREA=[7.48]{ha),

TIMP=[0.30], TIMP=[0.37], DWF=(C]{cms), LOSS=[21, CN=[65],

SLOPE=[1.0] (%), END=-1
COMPUTE DUARLEYD IDin=[1], CINLET=[0.636] {cms), WINLET=[1],

MAJID=(2], MajNHYD=["C-3maj"],

WIRID=[3], MinNHYD=["C-3min"], -

TMISTO= [374] [Cu-m}
«
oy gy Uy SR LRSS

|
* Klondike Area C-201
* medinm density residential}

DESIGN STAWDHYD ID=[1], I¥D=["C-201"], DT=([5)min, AREA=[1.96] (ha},
XIMP=[0.57], TIMP=[0.64], DWF=[0] (cmg), LDSS8=[2], CN=(65],
SLOPE=[1.£] (%), END=-1

-

* Klongdike Area C-202

, NHYD=["C-202%], DT=[Slmin, AREA=[3.07] {(ha),
IMP=[0.57], TIMP=[0.64], DUF=[0] (cms), LOSS=[2], CH=[&5],
SLOPE=[1.0] (%), END=-1

* Klondike Area C-203

* (park)

DESIGN STANDHYD 1D=[3], NHYD=["C-203%}, OT=[5lmin, A.EA=[1.90] (ha},
XIMP=[0.24], TIMP=[0.30], DWF=[0] {(cms., LOSS=[2], CN=[65],
SLCPE=[1.0} (%), BND=-1

*

* Kicndike Area C-204

* (medium densit, residential)

DESIGN STANDHYD iD=[4], WHYD=["C-204"1, DT=(SImin, AREA=[C,20] (ha},
XIMP=[0.57], TIiiP=[0.64), DWF=(9] {cms}, LOSS=(2], CW=[65],
SLOPE=[1.0] (%}, =-1

.

* Klongike Araa C-205

* (Klendike Road U/S of (IR}

DISIGN STANDHYD ID=[5], NHYD=["C-205"], DT=[5lmin, AREa=[2.22] (ha),

XIMP=[0.70], TIMP=[0
SLOPE=[1.0] (¥}, Eu

1, DWF=[0] (cme), LOSS=[.], CN={EI],

*
* Klondike Area C-2 (ALL)

.

ADD HYD IDsum=[6], NHYD=[*C-2"], IDs tc add=[1,2,3,4,5]

-
* Minor System Capture for Araa C-2:
+ 14,37 ha ~ B5 Lf/s/ha = 1220 L/B
% 14.35 ha ® £0 m3,'ha 718 m3
CCoPUTE DUALHYD IDin=(6], CINLET=[1.220](cms), NINLET=[1],
MAJID=[7]. MajNHYD=["Cimaj"],
MINID=[6], MinNHYD=["Cimint],
THIETN= [718] (cu-m;

DESIGN STRNDHYOD IDa[§], WHYT=["C-103"], DT=[5Imin, AREA=(1.20] (ha},

XIMP=[0.30], TINP=[0.40], DWF=[u] (cme}, LOBS=["], CN=I85I,
SLOPE=[1.0] (%, END=-1

DESIGN NASHYD ID=[5], WHY¥D:=["C-102"], DT=([5}min, AREA=[0.50] (ha},

DWF=[0] (eme), CN/C=(80], TP=[0.17]hre,
RAINFALL=[ , , , . |{m/br!, EID=-1 |
g e e mmmmmma| mmmmmmmmm e mm e m e m e m i mmmmmm mmm
: \
ADD HYD IDsum=[10], WHYD=["C_IN_T"], IDe to &id=(5.6,8,3)
*
" -
* SWMF C
b e e e e e e —mm e m— e e amm e ———
* Drainage Area : 26.2 ha {not incl. GWWF C)
* Extanded Detention: Q= 29 L/z wax
¥ Eromion Control: U= 162 L/ (10 L/s/ha’
* »5yr Stoym: Qin=Jout
§ e e mmmmmmmmmmmm e e
RGUTE RESER'CIR Irsut=[1], ¥EYD=["C_OQUT_T"], IDin={10],

2pT= (5] {min)
TABLE of ( CUTFLOW-STORAGE ) -aluss

{cms; - (ha-m)

[ 0.000 ., L.00OD

[ 9.020 ., v.1030

[ 0.029 , 0.1850
{ 0.060 , 0.3510
1 0.100 , ©.4200

{M:\...FUZ2006B.DAT) Page 1 NOVATECH ENGINEERING CONSULTANTS LTD



(M:\...8WM C1.sum) Shirley's Brook SWMF C (Interim) - Summary Qutput

AREAR-- - -QPEAK-TpeikDate hh:mm----R.¥.-R.C

58584 W W M M H HY ¥ M M 000 593 888 = au * DESIGN STANDHYD 05:C-205 2.22 -252 No_date 1:10 18.44 .738
g HHW M:MM HE H Yy bt M O Q € s B 8 mmm=mzaws [ZIMP=, 70: TIMP=.80]
85888 WWW M. M EHHEH ¥ MMM & O #i 9 2 B8 B Ver. 4.0 [SLP=1. 0
8 WW M M E H ¥ M M 2 0 2929 BEB Se‘pt 1858 [LOS! 2
58888 WW MM M H H ¥ MM 000 2 = 001:L0LID-- - mmmmmmmm e i AREA----QPERK-TprakDate_hh;mm----R,%.-R.C.
i 9 8 ADD HYD 1.96 185 ¥o_date 1:10 15, 55 n/a
BrormWater Management HYdrologic Model 9% 3.07 .280 Nn_date 1:10 15.55 n'a
1.90 .07% ¥o_date 1:10 8.64 n,a
PRI R L e R R e e R A L L LA R e LRI A R AL L AR LAl A LRty sy 5.20 460 No date 1:10 15.55 n}'ﬂ
AEUUK KRR AR R R TR R wn bt QUMHYN V=58 VEI, 4, [ thrbd s b wndh b bbb hudiba + 2.22 .252 No:date 1:10 18.44 n/a
#xsexes A single event and continuous hydzrologic simulotion waodel sxsraws [DT= £.00] 8UM= 08:C-2 14.35 1.252 No_date 1:10 15.08 n/a
whwdkhd based on the principles of H¥MO and its successors trrerer Onr1:0011------=-=--=---- ID:-MHYD-—---~-. -AREA----QPEAK-TpeakDate_bh:mm----R,V.-2.C,
AL il CTTHYMO-83 and OTTHYMI-89. falhall 1 COMPTITE DUARLHYD 06:C-2 14.35 1.25" No_date 1:10 15.02 n/a
FrEr T e e T ke ke kRN AR R RN R kR AR ARk Rk AR R K AR A AR R I RNN hajor Srstem / 07:C2mzj .00 .000 Ho_date 0:00 .00 n/a
##wkwxs Diptributed by: J.F. Sabourin and Asscciates Inc. kil Minor 8:stem \ 08:C2min 14.35 1.220 Ho_date 1:10 15.02 n/fa
bRk Ottawa, OCntarioc: (613) 727-5199 ek kddd {MijSStCs 0866E+00, TotOvfTol=,0000E+00, N-Osf= 0, TotDurOvi= 0.hrs
ek Gztineau, Quatec: (B19) 243-5858 FREET R 001:0012---—rsrrmmmmmnn ID:NHYD-------, BREA--—-QEE’AK-TpeakDate hh:mm----R.¥.-R.C.
Eaddhd E-Mail: awmhymosjfsa.Com Terrerr * DESIGN STANDHYD 06:C-103 1.20 .060 No_date 1:10 19.05 .402
A AW ERTE R R AR TR NN RN e rdrd sk nrdb vk b r kbbb bk b ek ek ek kbbb v kb bk [xIMP=.30:TIMP-.40]

+++++++ Licensed user: NCVATECH ENGINEERING CONSULTANTS LTD e :NHYD------- AREA----(QPEAK-TpeakDate_hh:mm----R.V.-E.C.
re— Nepean SERIALH ;5320763 P DES .90 027 No_date 1120 £.35 .54
I .

e Y S S L It ] :(01ld-m-m=er—————=—~ID;NHYD----- -, ARER- -- -(JFEAK-TpeakDat._hh:mm----R.V.-R.C.

cwraien +++41+ DROGRAM RELRY DIMENSIONS +++44+ R L .022 i*3_date 1:20 5.35 n/a

Ak ed Maxinmum value fer ID mmbera 10 RS- 1.20 .080 No_date 1:1t  10.05 n'a

WhEREER Max. number of rainfall points: 15000 LR 14.35 1.220 No_date 1:10 15.02 n/a

P Max, mumer of flow points . 15000 FRERARE 7.48 .343 No_date 1:10 9.23 n/fa

B T L T T P 23.53 1,640 No_date 1:10  12.

-QP&.K-TpeakDate hh:mo----R. 5

e D‘ESCRIPTION SUMMAR. TARBLE HEADERS (units depend on METOUT in START} *#* ROUTE RESERLVQIR -» 10:C_IN_ T 23.83 1.640 Nec_date 1:10 12.85 n/fa
--------------------------------------------------------------------- ww [RDT= 5.00] ouke- 01:C_OUT 23.52 .042 Ko date 3:05 12.25 n/fa

i ID: Hydregraph IDantification numbers, (1-10). *=s

+%* WNHYD: Hydrograph reference numbers, (6 digits or characters). (18] -QPERK-TpeakDate hh:mm----R.¥.-R.C.

*+% RARFA: Drainage area associated with hydmgraph, (ac.}) or (ha.). bl 10:C_IN T 23, 53 1,647 No_date 1:10 12,85 n/a

wwk (PERK: Peak flow of simulated hydrograph, (ft*3/s) or (m*3/a). LELd fname :M: \2003\1031(}6\&-TR\CALCUL-l\smIYMO\SMWFC ~1\7_IN_T.001

rxx ’rpea)cDar_e hh:uom is the date and time of the peak flow. wx nflow to SWiF C - incerim

b : Runoff Volume of simulated bydrograph, (in} or (mm). bl =+ END QF ZUN ; 1

LA Runoff Coefficient of aimulated hydrograph, [ratioc!. -

'TT3 *. eee WARNING or NOTE m2gpage printed at end of ran. LTS P A L R R r e R R I e R R T A R R L AL E L e A s Rl E e R s L T d

LA +*+; pes ERROR umassaga printed at end of run. =y

B L L T e Y
B T T T

L T e L e L e T R T e

whakwphkpevrnsererrve S UMMARY L UTDPETUT estdwstsiiddidirrdas .00 hrs on 0}
AR EREEERE TR YT R v ehrw ek d kb dkd ek kb k ek kb bR Rk Rk E R R 2 {1=imperial, 2=metric output)]
. DATE: 2005-11-09 TIME: 15:15:20 HUN COUNTER: 000480 * 1]
D L T L T L L A L1 21 [NRUN = 21
* Input filename: M:\2003\103105\DATA\CALCUL~1\EWMHYMO\SMAFC~1\SHM_C1,da* B s L L B
* Qutput Filename; 20034103106\ DATAY CALCUL-1\SHMHYMO\ EMAFC-1\8Wn_C1.ou* # Project Wame: (Shirley's Brook - SWMF (] Project Numper: ([103206]
+« Summary Filename: :I:120031103206\DATA\CALCUL~1 ,SHHYMO\SMWFC~1\8H.i_C1.gu* # Date : 05-28-2006
+ [ger COMMUNtE: * # Modeller : [M.Petapiece)
*mls * # Company : NOVATECH ENGINEERING CONSULTANTS LTD
LA * # Licensa # : 5320763
* 3, * #
Oy S L S L L L R L L e T LI T L L T T T I T T T T T T e T e # Post-Development Conditions to 8Wn Facility 'C'
# Interim conditicns - Klondike Road not urhanized east of OC2
¥ - KRP Industrizl lands not developad - shest dr-in
B T 4 directly to Shirles's Biook.
# Project Name: [Shirley's Briok - SWMF C) Project iumber; [10310€] I R L LT L L L L T e
# Date 3 05-75-2003
§ Modeller : [M.Patepiaca]
# Comp : WOVATECH ENGIKEBRTNG CONSULTANTS LTD Filenare = storm.C0l
# License # 1 5370763 Comment = City of C:rawa: 5, r-3hr Chicago (10 minute time step)
# [8DT=10.00: 3.00:PTOT= :7.F1]
# Post-Development Conditions teo SWM Facility 'C! GD2:0003------- - ID:NHYD------= AREA- -- -(PEAK-Tpe akDat=_hh:mm----R.V.-R.C.
# Interim con.uitions - Xlondike Rood not urbanized east of COR * DESIGN STANDHYD §1:C-300 7.48 .658 No_date 1:30 19.73 .464
# - KRF Industrial lande not developed - sheat drxin [XIisF=.30:TIlP=.37]
# directly to Shirle:r's Brook. [SLP=1.00:DT= .C0]
B et L T T LT e T [LO8S= 2 :CN= 65.0)
RUN : CO-FANDE 0020003 ---==-mc—-m e ID:NHYD- - -~ AREA----QPEAK-TpeakDate hh:mm----3.V,-R.C.
001:0001---- + ey COMPUTE DUALHYD 01:C-303 7.48 .658 No _date 1:10 19.73 n/a
Major Sratem .| 02:C-3maj N0 .000 K>_date Q:00 .00 n/a
.00 hrs on 0] Minor Eyastem Y 09:C-3min .48 .636 No_date 1:10 19 1
{l=imperial, 2=metric cutput}] {MjBysSto=.0347R+v0, Totsr fVol=.D0COE+00, ©i-Cvfa 0, TotDurdri=
1 ID:NHYD-=~~ -, AREA- -~ -QPEAK-Tr2aklate hh:mm----R. .C.
1 * DEZSIGN HTANDHYD 01:C-201 1.9¢ .334 No_date 1:10 8. 4'1 670
--------------------------------------------------------- [XIMP=.57:TIME=.64]
2 [SLP=1,50:DT= 5.00]
Filename = storm.001 [LO8S= 2 :CN= §5.0]
Comment = City of 7ttawa: ZS5mm-3hr Chicago (10 minute tima atep} --AREA--- -QPERK-TpeakDate hh:sm----R.7.-P.C.
[EDT=1P. D0 :8DUR= 3.00:PTOT= 25.00] *+ DESIGN STANDHYD 02:¢-202 3.07 .506 No_date 1:10 28.47 .670
001:0003------=--=-----~- ID:NHYD-------; AREA----CPEAK-Tpeaklate hh:mm----R.V.-R.C. [XTiiP=.57:TIMP=.64]
DESIGN STRNDHYD 01;C-300 7.40 .343 No_date 1:10 9.97 .397 f8LP=1.00:DT= 5.00}
[XIMP=,30:TIMP=,37) [LO88= 2 :(N= £5.01
[8rP=1.00:0T= 5.00) £02:0007---===--m-m---- ID:NHYD-~---~~- AREA----QFERK-TpeakDate_hih:mm----R. ®E.
[LOSS= 2 :CN= 65.C) + DESIGN STANDEYD 03:C-203 1.90 .la4 No date 1:10 17.70 .416

001:0004-—--~--==-===—=
COMPUTE DUALHYD

BRREA----OPEAK-TpeakDate hhimm----7.%.-R.C. [XTiiP=. 2. : TIMP=.30]
.48 343 Wo_date 1;10 8.93 nfa [SLP=1.00:DT= 5.00]

Major System / .00 . 000 No_date 0:-00 LY nfa [LOSS= 2 :CN= 65.0]
Minor Systewm \ 0%:C-3Imin 7.48 . 343 No_d~ce 1:18 .83 n,-. 002:000B-----=-=-==-—-~ ID:NKYD----~-~ RRER----(QPEAK-TpeakDate_hh:rn----R,3,-R.C.
{MjSyasto=.0000E+00, TotQr£vol=.0100E+20, 1-Ovi= 0, TotDurOvi= 0.hrs * DTSIGN STANDHYD 04:C-204 5.20 .%41 N2 Cate 1:10 28.47 .570

001: 0005~ AREA-- - -"PEAK-TpeakDate_hh:mi----P.% . -2.C. [XIMP=, 57:TIHP=.64]
» DESIGN STANDHYD  01:C-201 1.95 .185 No_date ~ 1:10 15.55 .622 [SLB=1.00:0F= 5.00]
[XIMP=,57 : TT:IP=. 24] [LOS8= 2 :(N= 67.0)
50:DT= 5.00} 00L: 000§ - === -=---==-=-~ IC tNEYD--- -~ - - ARE\--- -QPERK-TpeakDyte_hhime----1,7, -R, <.
[LOSS= 2 :Cii= €5.0] + DESIGN STANDHYD  05:C-Z05 2.2% .455 N date  1:10  33.03 773
--------------- ID:HHYD--- - - - -ARE:. - - - -QPETK-TpeakDate_hh:mm----R.7.-R.C. {XIMP=,70: TTHP=.E0]
* DISIGN STANDHYD  02:C-202 3.07 .280 No date  1:10  15.55 .622 [95,P=1.%%:DT= 5.00]
(XIMP=.57:TINP=.64) [LOSE= 2 :(Gii= €5.0]
[SLB=1,00:DT= 5,00) 11250010 === === === om o= ID:NEYD------- AREA-- - ~-QPBRF-TpeakDate_hhim----R,"
L 2 :CN= €5.0] ADD H.D 01:C-201 1.96 L334 N3_dar.e 1:10 28,47
——————————————— ID:KHYD~--~ - - - -ARER--- -QPEAK-Tpaaklste_hb:mm----R.7.-R.C. + 02:C-202 3.07 .5(6 Ne_date  1:10  28.47
* DESIGN STANDHYD  03:C-703 1.90 .075 N3 date  1:10  B.C4 .34 + 03:0-203 1.90 .144 No_date  1:310 17,70
[IFiP=. 24 : TIMP=.30) + 04:C-204 5.20 .841 N-_date  1:10 28.47
[SLP=1,00:DT= 5.00) + 05:C-205 2.22 ,455 No_date  1:10 32,09
:CN= €5.40] [DT= 5.00] SUr= 06:C-2 14,35 2.280 1.=_dar.e 1:10 37,76 n,/a

ID:NHYD------- ARER- - - -QPEAK-Tf 2akD.te_hh:mm----R.V.-R.C. 002:0011------—-~=-==== TD:NHYD----~--- ---QPEAK-TpeakDate_hh:mm----R.= .-R.C.

* DESIGN STENDIYD 04:C-204 5.20 -460 No dat= 15.55 .522 COMPUTE DUALHYD 0&:C-1 2.2680 No_date 1:10 27.76 n/a
[XIMP=_37:TIMP=.34] Mejor Statew [ Q7:C2Zmaj .J00 N _date a:00 .00 n/fa

[4L .00:DT= 5.00] Minor Jysten Y 08:C2min 1,220 Ho date 1:C5 27.83 n/.
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(M:\...SWM C1.gum) Shirley's Brook SWMF C (Interim) - Summary Output

{1*j 5, 85to=.4700E+03, TotQ.fVol=.0000E+00, N-O7f= :, TotDurOvi= 0.hrs ROUTE RESETVOIR -» 10:C_IN_T 21.23 2,216 No_date 1;10 45.76 n/fa
002:3012-——---s-mmmmmmm ID:NHYD------- ARER- - --(QPERK-TpeakDate hh:mm----R,V.-R.C. [RDT= 5.00] out<- 01: C O'UT 21.23 1.524 Ne_date 1:55 45.75 n/fa
*+ TDESIGN CTANDHYD 06:£-103 l.22 .11Z No_dite 1110 20.02 .a71 {MxStoUsed=.7337E+00}
[XIIiP=.30:TIMP=.40] 003:0016----—-=--~~---~ ID:NEYD-~------ RREA- -- -(PEAK-TpeakDat 2_hh:ma----R.V.-R.C.
[8LP=1.00:DT= 5.00] S8ATE HYD 16:C_IN_T 21.23 2.216 Ng_date 1:10 45.7¢ n’z
[I:08S= 2 :CN= &5.0] frneme :M:\2003\103106\DATA\CALCUL~1\SWHHYMO\SMWFC~1\C_IN_T.003
7777777 AREA--- -OPEAK-TpeakDate bh:mu----R.V.-R.C. ramarl.:Inflor to SWHF C - interiwv
.90 .057 Wo_date 1:15  14.08 375 +* END OF RUN : 3
T L T e
------- -ARBA- - - ~-QPBAK-TpaukDate_bh:fi----7.7. -R.C.
.90 .057 No_date 1:15 16.09 nfa
1.20 .112 No_date 1:1U 20.02 nfa
14.35 1.220 No_d-te 1:05 27.83 n'a
7.48 .636 No_date 1:10 19,65 n/fa
23.23 T.014 No_date 1:10 24.44 n/a RUN : COMMAND#
------- RAREL- - ~-QF2AK-TpeakDate hh:am----R.V.-R.C. Q04:0001--- - -
TOUTE RESER'DIR -» 10:C_IN T 23.93 2.014 No_date 1:10 24.44 nfa START
[ROT= 5.00] cut<- 01: C O'I.IT 23.93 .138 No_date 3:00 24.44 n/a [TZERC = .00 hre on 0]
{sttc'med-. 9CEE+00} {METOUT= 2 (i=imperial, Ze=metric cutput)]
002:0016---~~~=cm=mm-m= ID:NHY¥D------- AREX- - --QPERK-TpeakDate_hh:imm----R,¥V,-E.C. [NSTORM= 11
SATE HYD 10:C IN T 23.93 2.014 No _d-te 1110 24.44 n/a [WRON = 41
fname M: \3553\103105\53-1-5\&“@ 1\SWM}HHD\SMWFC-1\C IN_T. Lo2 AR R b MR TR AN AR AN T s T sk e v a bbb RN R R AR
remark:Inflow te SIMF C - interim # Project Rame: [Shirle,'s Brock - SWMF C] Project Mumber: [102106]
#+ END OF RUN : 2 # Date : 05-28-2006
# Modeller : [M.Petepiece)
e L e I T R T R T L A L R R L T T T T e s A e # Company : NOVATECH ENGINEERING CONSULTANTS LTD
4 Licemse $ : 5320763
# .
# Post-Development Conditiens to SWM Facility 'C’
# Interim conditiene - Klondike Road not urbenized east of CO2R
# - KRP Industrial lands not developed - sheat drain
RUN : COMMARD; # directly to Shirley's Brook.
003:0001----- “s = + “itiiitii*tl'ait'itaitt!.iqo*ion-oitiitﬁ**ﬁii.**tlillli*vr*lwin*wr!!-!!'!,-tt-'tt
ETART 004:0002--==m-m-rmr e mm e e e ——— e — e
[TZERQ = .00 hra on al READ BTORM
{METCUT= 2 (1=imperial, 2=metric cutput)] Filename = atorm. 001
[NSTORM= i ] Comment = Cltr of Ottawa: 100yr-12hr SCS T;pe II (10 min time step)
[NOUN = 3] [BDT=10. 00 : SDUR: 1z.00:PTOT= 96.00]
*‘!!"tittitiitiiitiiiI‘i'l"l‘i!'-t\-’tt!ir!ﬂ!tttt*’!'ttt.t't!itn'ititiiiiwllﬂtﬁ?*ir 004:0003-=-=~=====c-==== ID:NHYD---~~~~-, nm--—-Qm_TPeaknaf_e_hh:m_-.—R.‘].-R.c_
# Project Name: [Shirley's Brook - SWMF C] Project Bumber: [103108]) * DESIGN STANDHYD 01:C-300 7.48 .922 Ro_date 6:00 57.36 .598
# Dcte :+ 05-28-2006 [XIMP=.30:TIMP=,37]
# Mecdeller 1 [, Petepiece) [8L,P=1,00:DT= 5.00]
# Company : NOVATECH ENTINEERING CONSULTAWTIS LTD [LOSS= 2 :CN= 65.0D]
# License 4§ :+ 5320763 ID:NHYD-------. AREA-- - -QFEAK-TpeakDate_hh:mm----R.V.-R.C.
# 01:C-300 7.48 .922 No_date 6:00 57.36 nfa
% Post-Devalopment Conditions to SWM Facilit, 'C! Majar System = 02:C-3Imaj .00 .00 Ne date 0:0C .80 n/a
# Interim conditions - Klondike Road mot urbanized sast of OCR riinor System \ 09:;C-3min 748 .636 No_date 5:45 57.27 nfa
¥ - KRP Industrial lands not developed - sheet drain 2175E+03, TotOvivol=.0000E+00, N-C.f= 0, TotDurQvi= 0.hrs
# directly to Shirley's Brook. ARBA- - - -QPERK-TpeakDate hh:mm----R.V.-R.C.
Badk s s kRN KRR ERTRANEY R L L e L R R R SRR R L R S T L d Ly * DESIGN STANDHYD 01:C-201 1.96 .331 No date 6:00 72,71 .757
D07 2 0002 = = - = 4 £ e e e e e e o e [XIMP=.57:TI 54] -
READ STORM [8LP=1.50:DT= 5.00]

Filename = storm.001
Comuent = Cit; of Cttawe: 100yr-3hr Chicago (10 mimite time step)

-AREA- - - -QPERK-TpeakDate hh:mm----R.7".-R.C.

[8DT=10.00:S0UR=  3.00:FTOT= 71.65] + DESION $TANDHID 02:C-202 3,07 .512 No_date §:00 72.71 .757
ID:HEYD-~——- - AREA- - - -QPBAK-TpeakDate_hh:mv----7.%,-R.C. [XIMP=_57: TIMD=.54]
01:C-200 7.48 1.313 No date 1:10 39,14 ,546 [8LP=1.00:DT= 5.00]
[XIMP=.30: TIMP=.37] [1088= 2 :CN= 25.0]
T= 5.00] 004:0007----—--——=-——-- ID;NHYD------- AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
[LOSS= 2 :CN= §5.9] + DESIGN STANDHYD 03:C-203 1.9 .220 No_date Z:00  53.69 .558
ID:NHY¥D------- AREA- - --QPEAK-TpeakDate_hh:mm----R.V.-R.C. [XTMP=. 24 : TIMP=_30]
01:C-300 7.48 1.313 No_da%e 1:10 29,14 n/a [5LP=1.00:DT= 5.0¢]
Major 8ysterm ' 02:C-3maj .12 .086 No_date 1125 39.1: nfa (LO38= 2

Minor System % 02:C-3min 7.38 .636 No_date 1:07 39.12 n/a AREA----(PEAK-TpeakD:te_hh:mm----R.V.-R.C.
3740B+03, TotOrfVole,45188+02, N-Ovi= 1, TotDurOvi= C.hre * DESIGN STANDHYD 04:C-204 5.20 -8F5 No_date §:00 72.71 .757

-1D:NHYD-- -AREA--- -(PEAK-TpeakDate_hh:mm----R.¥.-R.C. [XIMP=,57 i TIMP=, G4]
* DESIGN STANCHYD 01:C-201 1.%6 .628 No_date 1:10 51.90 .724 [SLP=1.0 = 5.00]
{XIMP=.57:TIMP=.564] [LOSS= 2 = 55.0]

ATREA----0QPErK-TpeakDate_hh:mm----R.V.-R.C.
2,22 .423 Eo_dare 6:00 81.16 .B4B

AREA----QPBAK-TpeakDat = hh:mm----0 . C.
* DESIGN STANDHYD 02:;C-202 3.07 .925 ro_date 1:10 51 90 .24
[XTwsP=, 57 : TIME=.64)
[8LP=1.00:DT= ~.00)

-AREA-- - -QFEAK-TpeakDate_hh:mm----R,7.-R.C.

(LOE3= 2 . 1.9¢6 .331 Ho_date 6:00 72.71 n'a
003:0007--------------- AREA-- - -QPEAK-TpeakDate_hh:mm ----R.7F. -R.C. 3.07 .512 No_date 6:00 72.71 nfa
* DESIGN ETANDHYD 03:0-203 1.%0 .202 No_date 1:10 36,17 504 1.90 .220 No_date 6:00 53.69 n/a
[XIMP=, 24 ; TIMP=.30] 5.20 .865 No_date 6:00 72.71 nfa
[SLP=1.00:DT= 5.040] + 2,22 .423 No_date 6:00 §1.18 nfa

[DI= 5.00] 8UM= 06:0-2 14.35 2.352 No date €100 71

AREA- - --QI ZAK-Tpeakl ite_hhimm----R.V_-r..C. Oud:0011---==-=-==-==-- ID:NEYD------- ARE:.- - --OPEAK-TpeakBate_hhimi----R

* DESIGN STANDIYD 04:C-204 5.20 1.548 N¢_date 1:1t. 51.50 .724 COnFUTE DUXLEYD 06:C-2 14,35 2,352 No_date 6:00 71.F0 nsa
[XIMP=.57: TIMP=,64] liajor System / 07:C2Zmaj 1.03 1.088 Nn_date 6:00 71.50 n/a
[BLP=1.30:0T= 5,00] ¥inor System \ 08:C2min 13.32 1.220 No_date 5:3% 71.50 n/s
[LOS8= 2 :CN= €5.0] {MjsyaSto=.7180E+03, TotQ.fV¥cl=,7364E+03, N- ovi= 1, TotDurOvie 0.hrs

0O3:0009-----——- pmm—n- ID:HYD - -~ ===~ AREA- - --QPEAK-TpeakDate_bkh:mm----R.7,-F.C. 004:0012- - emaommaman ID:NHYD------- AREA- - --(JPEAK-Tp:akDate hh:mm----F,7.-R.C.

* DESIGT STONLDHYD G5:C-203 2.22 .235 No_date 1:10 58.84 .821 * DESIGN STANDHYD 06:C-103 1.20 .154 ilo_date 6:00 568.19 .Z0&

{XIMP=. 70 : TIMP=. EQ] [XIME=_30:TIFP=_40C]

lSLP-l.UD DT= 5.07)

{8LP=1.00:DT= 5.00]

AREA- - - -QPEAK-TpeakDate_hh:mm----R.7.-R.C. : - NHYD-- -~ ==~ BREA- - - -QPEAK-Tpe kI 4te_hh:mm----F.7 ,-R.C.
hDD HYD 01:C-201 1.95 .528 Wo_date 1:1" 51,80 =n, = .90 .125 Yo date 6:00 56.5. .508°

+ 02:C-202 3.07 .925 Wo_date 1:10 51.90 n/fa

+ 03:7-203 1.90 .252 No_date 1:10 35.12 n/a
+ D4:C-204 5.20 1.548 ®o date 1:10 51.90 n/a 004:0014-=-=--mmmmmmmmm :NHYD------~- AT.EA----QPBAK-TpeakDate hh:mm----R.7.-R.C.
+ 05:C-205 2.22 .835 No_date 1:10 59.84 n'a ADD HYD .90 .129 Nao date 6:00 56.52 mn/a
(DT= 5.00] B8UM= 06:C-2 14.35 4.22B No_date 1:10 52.69 n/a 1.20 .154 ilo date 630, 508.13 n/a
CO3:0011-—~====-=-mmmm- ID:NH¥D------- ARER-- - -OPEAK-TpeskDate_hh:mm----R.V.-R.C. 13.32 1.220 No_date 5:35 71.50 nfa
CuPUTE DUALRYD 06:C-2 14,35 4,228 No_date 10 50.89 n'a 7.-8 -636 No_date 5:45 57.27 n/a
Major System , 07:C2maj 2.58 1.933 No_dace 5 50.87 nfa [DT= 5.00] £_ 22.90 2.139 No_: ) date £:00 65.57 nf=
Minor System \ 08:C%min i1.76 1.220 No_date 1:05 51.22 n/a 004:0015--------------~1D:NH¥D---———-, AREA- - - -QPEAK- 'i‘pea.kDate hh:mm----R.V.-R.C,
{MjsysSte=.7180E+03, TotQ fVol=.1I173+04, W-OvE= 1, TotDurCvi= 0.hra ROUTE RESERVOIR -- 10:C_TN T 22,90 2.139 iva_date &:00 §5.57 n/fa
003: 0010~ -==m==mm o ID:HHYD------- ARER- - --QPEAK-Tpe.-kDate_hh:mm-- ; [RDT= 5.00] out<- 01:C OUT 22.90 2,133 Na date 5120 65.56 Dsa

* DESIGN STANDHYD 06:C-102 1.20 L2347 Ne_date 1:10 7

[XIliP=.30:TIMP=,40]
{SLP=1.00:BT= 5.00]
[LOSS= 2 :CN= §5.0]

AREA- - - -(PEAK-Tp.
1 C_IN_ 27.90  2.13) ¥; date :
#1:12703\ 103 106" DATA) CALCUL ~ 1} SWIHYMC\SMWE ~ 1\C_IN_T. 004

nia

GO3=001B=—--===~==mmmm= ID:KHYD---- -~ RREA- - - -QPEAK-TpeakDate hh: E to SWMF C - interdu
DESIGN NASHYD 05:C-102 .90 .13S lio_gat? 1:15 514 -- .
ICH= £0.0: W= 3.00)
IPp= .17:BT= 5.00) ] e e e e e e e eSSt s asosssmasmms-—o—o- -
003:00%14-—-— : BREA- - - -QPRAK-TpeakDate_hh:mm----R.7.-R.:, B L L s L L PP R T T T T ST T T TP TP S
ADD HYD .13% No_date 5 36.02 n,'a FARNINZE / BRSORS / POTES
. 247 No_date a  39.73 n'a 0 | —oommmmemmmmmemmmemeemeees
1,220 No_dace 5 51.22 nfa 001:0005 DESIGN STANDHID
.636 No_date 3 5.12 n’a w++ WARNTNG: Storage Cnefficient is smaller than DT!
2.215 Wo_date 0 45.76 mn/a Use ¢ smaller DT oxr a larg=r zrea.
AREA----NPEAK-TpeakDat::_hh:mm----R,V.-R.C. 001:000% DESIGN STANDHYD

(M:\...FU2006B.DAT) Page 2 NOVATECH ENGINEERING CONSULTANTS LID



(M:\..

.SWM Cl1.sunm)

Shirley's Brook SWMF C (Interim) - Summary Output

Fhw

001:0007

hw

Q02 ; DOOE

rwr

WARNIEG: Storac. Coefficient
Use a smaller DT or

DESIGN STANDHYD

WARNING: Storage Coefficient
Use a =smaller DT or

DESIGN STADHYD

WARNING: Storags Coefficient
Use a smaller DT or

001:000: DESIGN STRNDHYD
*++ WARNIIG: Storage Coefficient
Use a smaller DT or

001:0012 DESIGN STANDHYD
**x WARNINZ: Storage Coeffigient
Use & rmaller COT or

002:0003 DESIGN STANDHYD
*++ WARNING: Storage Coefficient
Ose a smaller DT or

002:0005 DESIGN STANDHYD
*** WARNING: Storage Coefficient
Use a emaller DT or

002:0006 DESIGN STANDHYD
*++ WiLRNING: Storage Coefficient
Uee a smaller DT or

002:0007 DESIGN STARNDHYD
wa» WARNING: Storage Coefficient
Use a smaller DT or

002:000. DESIGN STANDHYD
*#% WARNING: Btorage Coefficient
Tae a smaller DT or

002:0009 DESIGN STANDHYD
¢+ RARMING: Storzye Coefficient
Use a sm:ller DT or

002:0012 DESIGN STANDHYD
¥+ WARNING: Storage Coefficient
TUse a gmaller DT or

003:0003 DESTGN STANDHYD
vet WARNING: Storage Coefficicat
Use a smaller DT or

002:0005 DESIGN STANDHYD
##% WARNING: Storage Ceefficient
U=ag a am.ller OT or

003:0006 DESTGN STANDHYD
wud RARNING: Storage Coefficient
Use a smaller DT or

003:0007 DESICK STANDHYD
+¥% WARNIKJ: Storage Coefficient
Use a smaller DT or

003:0008 DESTGH STANDHYD
4+ WARNING: Storage Coefficient
Uee a smaller DT or

003:0005 DESIGI! STARDHYD
++v WARNIP3: Storage Coefficient
Use a smaller DT or

£03:0012 DESIGN STANDHYD
t%s WAIKNINT: Steorage Coefficient
Tse & amaller DT or

004:0003 DESIGN STANDHYD
+«+ WARTING: Storags Coefficient
Use a smaller DT or

00%:0005 DESIGN STANDHYD
wé# WARNINY: Storage Coefficient
Use a swaller DT or

004:0005 DESIGN STANDHYD
*++ WARNING: Storage Coefficient
Use a amaller DT or

004:0007 DESIGN STANDHYD
+%% WARIJINS: Storage Coefficient
B Use a smzller DT or

0C4:0008 DESIGH STANDHYD
+x+ WARNING: Storage Coefficient
Use a smaller DT or

004 :000L3 DESTGY STANDHYD
+%¢ WARNING: Storage Cuefficient
Use a amaller DT or

004:0012 DESIGN STANDHYD

Yy

WARNING: Storage Ccafficient
Use a gmaller DT or

Simulatiom ended on 2006-11-09

iz sraller than
a larger area.

ip smaller than
a larger area.

is smaller tian
& lirger area.

is smaller than
a larger area.

is snaller than
a larger area.

is emaller than
a larger ares.

is emaller than
2 larger area.

ig smaller than
a larger areu.

is smiller than
a larger crea.

is smaller than
a larger area.

is smaller than
a largsr area.

ies smaller than
a larger area.

is smaller than
a larger area.

ia smaller thum
a larger arga.

is amaller than
= larger area.

is smaller than
a lirger area.

is smaller than
& larger area.

ie smaller than
a larger area.

is smaller than
a larger area.

ie smaller than
a larger arez.

ig gmaller chan
a larger arca.

is smiller than
a larger area.

is smaller than
a larger arem.

is amaller than
a larger area.

is amaller than
a larger area.

is amaller than
a lirger aree.
at 15:15:30

DT!

DT

oT!

oT!

DTl

DT!

oT!

DTI

o7}

Tl

DT!

oTI

DT!

DTl

(M:\...FO20065.DAT)
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(M:\...8WM C.dat)

Shirley's Brook SWMF C (Ultimate)

- Input

2 Metric units
T Y L L T L T LT T P e
*§ Project Name: (Shirley's Rroak - SWMF C] Project Rumber: [103106]
*} Date 1 05-TB-2006

*}# Modeller : [M.Petaplece]

% Compan,- : NOVATECH ENGINEETINC CCNSULTANTS LTD

*4 License # ¢ 5320763

bt}

+§ Pomt-Development Cunditicone te SWM Facility 'C'

B e e L L T e T T T L T e e T T I
START TZET0=[0.0], HETOUT=[2], NSTARM=[1], NRUN=[1]
C25mm-3.stm

*
DERD STORM STORM_FILENAME=["storm.001"]

KLONDIKE FOARD SUBDIVISION
LANDS TC SWM FACILITY C
ULTIMATE CONDITIONS

Klondike Area C-300
{Inetituticnal, /Residenciall
7.48 ha x BS Lf/a/ha = 636 L/s
7.46 ha ? 50 m3,/h: = 374 m3

LESIGN STANDHYD ID=[1l, NHYD=["C-300"], DT=[5lmin, AREA=[7.48]{h:},
XIMP=[G.30], TIMP=[0,37], DWF=[0] (cas), LOSs=[2]., CN=[651,
SLOPE=[1.0] {¥}, END=-1

COMPUTE DUALHYD IDin=[1], CINLET=[0.636) (cms), NINLET=[1],
MAJID=[2], MajWHYD=["C-3maj"],
MINID=[9], MinNHYDa["C-3min®],
THISTO=[374] {cu-m)

|
+ Klondike Arsa C-201
* mediun density residential}

DESIGN STANDH:D ID=[1], WMiO={"C-201"], DT=[5|min, AREA=[1,396] tha},
XINP=[0.57], TINP=[0.74], DWF=[0] {ems}, LOBS=[2], CN=[&5],
SLOPE=[1.5] (¥}, END=-1

*
+ Klondike Area C-202
* (medium damsity residential)
b e e
DESIGN OTANDEYD ID=[2], WHYD=[*C-202"], DT=[5]min, AREA=[3.07] (ha},
XIMP= [0.57), TIMP=[0.64], DWF=[0] (cmz), LOSS=[2], CN=[Is],
SLOPE=[1.0] (%), END=-1

* Klondike Area C-202

* (park)

DESIGN STINDHYD ID=[3], NHYD=["C-203"], DT=[5)min, AREA=[1.90] (h.)
XIMP=[0.24], TIMP=[0.30], DWF=[0] (cme), LOSS=[21, CHu|p7|
SLODE=[1.0] (%), BEND=-1

-

= Klundike Area C-204

% (medium deneity residentiall

DESIGN STANDHYD 4], NHYD=["C-204*], DT=[5]min, AREA=(5.20] (ha),
XIitP=[0.57), TIMP=[0.64], DWF=[0] {cms), LOSS=[2],  N=[65},
8LOPR=[1.0] (%), END=-1

* Klondike Area C-205

* (Klondike Road U/$ of 7CR)

DESIGN STANDHYD ID={5], NHYD=["C-205"], DT=[5]min, AREA=[..22} {ba),
XIME=[0.70], TIMP=[C.2C], DWF=[0) {oma}, LOSS=[2], CN= &%
SLOPE=(1.0] (%), END=-1

*

* Klonaike Area C-7 (ALL)

N

IDsum=[G], NK¥D=["C-2"], IDs to add=[1,2,3,4,5]

: inor £ystem Carture for area C-2:
* 14.33 ha ® ¢S5 D/s/ha = 1220 LB
* 14,35 ha v 60 m3‘ha = 718 m}

COMPUTE DUALEYD IDin=[6], CINLET=[1.220] (cms}, NINLET=[1],
MAJID={7], MajFHYD=["C2maj"],
MINID=[C], MinNHYD=["C2min"],
THJ3TO= [718] (cu-m}

* Klondike Are> £-101

* {Indugtrial)

P :

DESIGN STANDHYD ID=[1], NHYD=["C-101"], DT=(5lmin, ARE'=[3.15] (ha}
XIuE=[0,70], TIMP=(0.70], DWF=[0] (cma), LOSS={2], (W
SLOFE=[0.6] (), END=-1

"
* 3.16 ha 85 L/s/ha = 269 L's
+ 3.16 ha & E0 m3/h. = 152 m3

COMPUTE DUALHYD IDin=[1], CTINLET=[0.269] lems), NINLET=[1],
MAJID=[2], ajNEYD=["Cl0lna"],
MINID={7], MinNBYD=["Cl0lmi"],
TMFSTC= [158] {cu-m)

DESIGN STANDHYD ID=[G], NHYD=[“C-103"], LT=[5]min, AREA=[1.20] ;ha),
XIMP=10.70), TIMP=IC.B0}, DWF=I[0] (cms), LC38=[2], CN=[E5],

SLOP] 1.01{%), END=-1
L [ o m o |
* Klondike srea C-102 [SWIF C})
LA -
DESIGN HASHYD IC=[5], NHYD=["C-102"], DT=[5)min, AREA=[0.%0] (ha),
LAF=[0] (ems;, C/C=[£0], TP=(0.17]hrs,
PAINFALL=[ , , , , ]lm,hr}, BEND=-1
g =
: I
ADD HYD IDsum=[10], “3¥D=["SWMC_IN"], ID5 te add=[%,.,7,u,7]
-
P
* SWMF C
* Drdinage frea : £%.2 h. i(not iocl. SWMF C}

* Bxtended Detention: Q= L3 L/s max

FINISH

o

SoomEc

cme)
oo0
0zo
028
Q60
100
160

METOIF = [2],
HETOUT={2],
WETOF={2],

| CUTFLOW-STORAGE

{ha-n)
9.0000
0.31030
9.1860
9.3910
9.4200
J. 5460
0.7090
9.7430
-1

Inin=[1d1,

WSTORM=

NSTURM=

values

[max twenty pts}

[1], =NRmm=(3}

NSTORM=[1], NEUN=(4]

{M:\...FU2006B.DAT)

Page 1
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{M:\...SWM C.szum} Shirley's Brook SWMF C (Ultimate) - Summary Output

mwmm [XIMP=.70:TIAP=.801
[SLP=1.0C:DT= 5.00]
58888 W W n M3 H ¥ Y o &5 o 285 980 mmmmmmee= [L038= 2 :C¥= 65.0]
-] WWW MaMM H H = MMM O = 2l g 001:0010--=--mmmmmmmmm ID:NHYD------~ -AREA-- - -{JPERK-TpeakDate_hh:mm----R.V,-R.C.
88385 WWW MU s HHHEH ¥ ML M 2 C OB El ADD R¥D 01:C-201 1.85 .173 No_date 1:40 15.54 nfa
5 WW M M H H ¥ n K 0 ¢ 2955 + 02:C-202 3.07 261 No_date 1:40 15.54 n/a
88888 WW M N H H ¥ [ TR v 3] 9 + 03:C-203 1.90 .070 No_date 1:40 3.63 n’v
9 9 + 04:C-204 5.20 .428 No date 1:40 15.54 nfa
StormWater Management HYdrolejic Mciel 993 aec + 05:C-205 2,22 .235 No_date 1:40 18.4Z n/a
[pT= 5.00] = 0I:C-2 14.35 1.166 No_date 1:40 15.07 n/a
LAAAA AL LA LRl S LRt AR R ey L e L L L T T T ) 001:0011-------cm e ID;NHYD-=-~~~~~, AREA__-.QPEAK.TPeakDate hh:mm----R.V.-F.C.
Skt kkd bbb rrearrererre CUMHYMO-98 Ver/d.( steetderssvrsatanbiihrhins COMPUTE TUALHYD 05:0-2 14,35 1.166 Wo datz  1:40 15.07 n/a
s=wexses 3 gingls event and continuous hidrologic simulation model #+ewsss Major Systew , 07:C2maj .00 .008 Ne_date 0:00 .00 n/fa
Rddkr ey based on the principles of HYMU and its sucIessors kb Minor Bystem \ 07:Cimin 14.35 1.166 No_date 1:4C  15.07 na
HREERA OTTHY1.D-83 ani OTTHYM)-89. EEEnE {M3iSyeStom=.0000E+00, TotCrf”ol=.C000E+00, N-OvE= 0, TotDurd-f= 0.hrs
R T e L L e L L LT I S BO1:0012-mmmmmmmm—— e IDINHYD--=-=-= REA- ---(PBAK-TpeakDate_hh:ra----R.%.-R.C.
#wdxewt Digrributed by: J,F, Sabourin and Asscciates Inc. hiohhbobbd * DESIGN STANDHYD 01:C-101 3.16 .317 Ho_date 1:40 17.96 .719
ek Crtawa, Omtarie: (613, 727-519% bbbl (XIMP=.70:TIMP=.70]
AR A Gatineau, Quebac: {(§19) 243-6858 LT T= 5.00]
ERERE " E-Mail: ewmhymoejfaa.Com by = §5.0]

D e T L L T LT T L PP PP e e

-AREA- - - -QPERK-TneakbDate_hh:um----R.V.-R.C,

COMPUTE DU-LHYD 01:C-101 3.16 .317 No_date 1:40 17.96 n/a
Major Eystem , 07:C101lm: .00 .000 Ro_date 0:00 .00 nf=
t++++++ Licensed user: NOVATECH ENGINEERING CONSULTANTS LTD Attt Minor System \ 07:0101mi 3.15 .269 No_date 1:40 17.63 nfc
Tt Yepean SERIAL}:5320763 Hhd {MjSyaSto=.B342E+01, TotOvEval=.0000E+00, N-Cufx 0, TotDurCvi= 0.hre
001:0014------=---~=--= ID:NEY¥D-----~- AREA- - - -(PEAK-TpeakDats_rh;mi----R.7,-R.C.
* DESIGN STAMDHYD QF.:C-102 1.20 .130 No_date 1:40 1B.43 .738
LR L P P T Y [XIMP=, 70: TIME=.80]
ket ++++++ PIOGRAM ARRAY DIMENBIONS ++++++ rhEread [8LP=1, 0
bbb i Maximm value for ID numbers - 10 bbbl
Rk ko Hax. number of rainfall points: 15000 EwEEEE --RRER-- --QPEAK-TpeakDate bhi:mm----R.V.-R.C.
A Hax. pumber of flow points = 15000 EEREESS .90 .020 No_date 1:45 6.34 ,254

B T L L L b Lt L L L T T T T e S Y

®=¥*+ OESCRIFTION SUMIARY TABLE HEADERS {units depend on METOUT in START) === - -RREA----(PERK-TpeakDate_ hh:mm----R.7.-R.C.

- Bl 20 .020 ®1 date 1:45 6.34 n/fa
kwk ID: H,drograph IDentifieation numbers, {i-1(). L + D6:0-103 1.20 130 No_date 1:40 18.43 nsa
**+ IHYD: Hydrograph reference numbers, (6 digits or characters). e + 07:C10imi -~ 3.1& .269 No_date 1:40  17.63 nfa
*+«+ pREA: Drainage area aseociated with hdrograph, (ac.) er (ha,). Ak + DB:C2min 14.35 1.166 No_date 1:46  15.07 nfa
#x* DPEAK: pPaak flow of simulated bydrograph, (ft*3/s) or (m*3/a). rur + 09:0-3min 7.41 .319 No_date 1:40 $.82 n/fa
w=+* TpeakDite_hkh:mm is the date and tiwe of the peak flow. e [DT= 5,00} SUM= 10:SWMC I 27.09 1.900 No_date 1:40 12.81 =n/ja
**+  R.7.: Runoff volume of gimulated hydrcgraph, (in} or (mm). ekl 001:0017-m e m e e e ID;NHYD--~---~ AREA- - --QPERK-TpeakDate_hh:mm----R,7.-R.C.
“s* R.C.: Runoff Coefficient of simulated hydrograph, {ratio). ko ROUTE RESERVOIR -»> 10:8wWMC I 27,09 1.900 Wo_date 1:40 13.81 =n/fa
b *: Boe HATNING or NCTE message printed at end of run, M [RET= 5.00] oute- 01:8WMC_O 27.0% .030 No_date 4105 13.B1 mva
End =+: gee EFROR measszJe printed at end of run. L) {M.StoUsed=.3270E+00}

B L T L T T b L L LR b P 00110018~ mm—mm—— ID:NHYD-- ===~ AREA----QPEAK-TpeakDate_bh:mm----&.V.-R.C.
L L L L L R T L e L e et L T T T ey SAVE HYD 10:5WMC T ~7.09 1.900 Mo date  1:40 13.81 n/a

fname :M:\2003\103106\DATA\CALCUL-1", BWHIYMC \SMWFC~1\8W:iC_IN. 001
remark:Inflow to SWMF C
%+ ED OF RON : 1

R R b SRR RN W Rk b
. e e A s o
ERETHERUTRENR IR EEbiet S TUHMARY OUTBUT  wébwedirtwransannrras
P sy AT
. DATE: 2006-10-05 TIME: 09:39:06 RUN COUNTER: 000419 .
LA AL R A A el Ll ARt R il F iy Ty T T P R T Ty
* Input filename: M:\2003\103106%\DATA\CALCUL~1\SWMHYMO\SMWFC~1\SWS C.dat*
* Qucput filename: M:\2003\103106%\DATA\CALCUL-1\SKMAYMO\SMWFC-1\SWL . outs FOH i COMMANES
* Sunmary filsname: M:\20031103106"DATA\CELCOL~1\SWMHYML " SMWFC-1\8W._C. sum® o
* User comments : -
1: B
- *
.

|
rial  Femcbric output)]

oo

2:
3:

B L T T R R R R LR e L L T T T T T T T T T T T ey

PR B T

HuP Cl Project Numb=zr: [103106]

R R L T T T2 2 ]

# Project Hame: [Shirley's Brook - SWMF (.‘; Project Number: [103108)
4 Date : 05-28-2007 ‘ IMs CONSULTANTS LTD
# Modeller : [M.Petepiece]
# Company i NQ-ATECH ENGINEERINI CONSULTANTS LTD
4 License § : 5320783 facilicy '
# LR EL R L L i R L R R e e T 2 T
# Post-Development Jonditicns to &WM Facility 'C' 0D : 0602
R L L L L e T T L T P e T e T e ST e e T T L 1] READ STORM
RUN ; COMMANTH Filepame = storm.001
001:0001----~+ - s -~ Comment = Cit, of {ttawa: 5yr-3hr Chicego {DT=10 min, TPRAT=0.4, Peak
START [S8DT=10.00:8DUR 3,00:PTOT= 42.57]
[TZERG = .07 hrs en ol 002:0003 oo ID:NHYD----=~-. -AREA- -~ ~OPERK-TpeakDate bh:mm----R.” .-R.C.
[METOUT= 2 (l=imperiil, 2=metric cutput)] * DESIGN STANDHYD 01:C-300 7.48 .657 No_date 1:10 19.73 .454
[NSTORM= 11 [XIMP=.30:TIMP=.37]
[N = 11 00]
LR Ly R 65.0]
READ STORu [ IDNHYD- -~ -, ARE.- -~ -QPEAK-Tp2akDat’: hh:mm----I.V.-R.C.
Filena:e = storm.0Gl 01:C-300 T.48 657 K1 date 1:10
Comment = City cf Ottawa: “Smm aicrm {Chicagy distribution - 10 minus Major System / 02:C-3maj .00 .000 Nc_date Q:L2
[SDT=10.00:SDUR= 4 .00:PTOT= 24.98] ilinor S_atem \ 0%:C-3win 7.48 -63& No_date 1:1g 12.65 mn/fa
001:0003--~-nmsmmmrm e ID:NHYD------- ARER- - -~ JPEAK-TpeckDate hh:mm----R.7.-R.C. {MiSysS8to=,7624E+00, TotOwfol=,0000E+00, N-Gof= 0, TotLCurGvEs 0.hrs
DESIGN STANDHYD 01:C-300 .48 .319 Wc_date 1:40 9.92 .397 f02:0005--------------~ ID: I HYD----- -~ -AREA- ---QPERK-TpeakDace bh:mm----R.™. -
[XIMEP=.30:TIMP=.37] = DEEIGN STANDEYD 01:C-201 1.96 -334 No_date 1:10 28.47 .
[SLP=1.00:DT= 5.00] [ZIMP=.5 IMP= . 64]
[LO8S= 2 :(W= £5.0] [ELP=1.5
001:0004-~-——----mommmm ID:NHYD----=-~ AREA- - —-QPEAK-TpeakDate_hb:mm----R,7,-R.C, [LOSS= 2
CCMPUTE DUALHYD 01:£-200 7.48 .319 Wo_date 1:40 9.92 n'a 0029006 AREF - - --QPEAK-TpeakDate_hh:mm----R.7.-R.C.
Major System / 02;C-3maj .00 -000 No_date 0:00 .00 n/a * DESIGN STANDHYD 0z:C~-202 .07 .50C M d. ke 1:10 23.47 .670
Minor System \ 0£:C-3min 7.43 +31: No_date 1:40 9.92 nfa [XIMP=.57: TIHP=.564]
{1igysStos=,0000E+00, Totuvivel=.0COUB+DN, N-Ovf= o, [EBLP=1.0
001: 0005---------=~---- ID:NHYD------- ARED -~ --QPEAK-TpeakDate_hh:mm-- [LOSE= 2

* DESIGN ITANDHYD 01:C-201 1.38 .173 ¥Wo d:te . 002: 0007 -~ --RREA- - --QPE: K-TpeakDate_hi:um----R.V.-R.C.
[XIMP=.57: TIi:0=, 64] * DESIGN STANDHYD 03:C-203 1.20 .143 No_date 1:10  17.70 .416
[BLP=1.50:DT= 00] [XIMP=. 24 :TIMDP=.30]

[LOS8= 2 :CH= 65.0]
001: D00B---====mm=mnmmmm ID:HEYD- =~ ==~ ARER- - --QPRA¥-Tpeaklate_hh:mm----R,V.-R.C

*+ DESIGY ST NDHYD 02:C-202 3.0% .271 W date 1:40 15.54 522 ARER- - --QPE*K-TpeakDate hi:mm----R.V.-R.C.
[XIMP=.57: TIB=,64] * DESIGN STANDHYD 04:C-204 5.20 .B40 No date 1:10 28.47 670
[8LP=1.00:DT= 5.00] [XIMP=.57:TIMP=..4]

[LO88= 2 :(H= §5.7] [SLP=1.00:DT= 5..0}
001:0307-- ID:NHYD- - --AREA- - - -QPEAK-Tpe: kDete_hh:mm----R.7.-R.C. [LOS:

* DESIGN STANDHYD 03:C-203 1.80 ."70 Ko _date 1:40 B.63 .346 202:0002 RRC™.- - --QPEAK-TroakDate_hu:mm----R.7.-R.C.
[XTMP=. 4 ; TIMP=,30] * DESIGN ESTANDHYD 03:C-305 2.22 .454 No_dat: 1:10 33.09
{8LP=1.00:DT= 5.00] [XIMP=.70:TIMP=.80]

[L088= 2 :CH= &5.0]
POL:OP0B--=--=------~== ID:NHYD-—--~—- AREA-- - -(QPEAX-Tp< 1kLate_bhim: - --- R.V.-R.C. -

* DBSIGN STANDHYD 04:C-704 .20 .428 No_dare 1:40 15.54 .622 002:0010 :NHY¥D--~--~~ AREA-- -- OPEAK-TprakDat4_hh:mm----R.V,-R.C.
[XIMP=,57:TIMP=,64) 1.u6 .334 No date 1:1¢c 28.47 nja
[SLP=1.00:DT= 5.00) 3,07 .505 No_date 1:10  28.47 n/.
[Li88= 2 :CN= £5.0] 1,30 .143 No_date 1:10 17.70 nja

001:0009-------------~+ ID:NHYD~~ -~ =~ - AREA-- - -QPE"K-TpeakD:te_hh:mm---- 1.C. 5.20 .B40 Nn_date 1:10 23.47 n/a

* DESIGN STANDHYD 05:C-205 2.22 .235 j'o_date 1:40 1,43 ,738 2.22 .454 Nr_date 1:10 33.09 n/fa

(M:\.,.FO20068,DAT} Page 1 NOVATECH ENGINEERING CONSULTANTS LTD



{M:\...BKM C.sum) Shirley's Brook SWMF C (Ultimate) - Summary Output

[DT= 5.00] SUM= 06:C-2 1:,35 2.276 No dite 1:10 27.7F n/a [SLE= .E60:DT= 5.00]
032:0011------==-==-=--~ ID:NHYD------- RAEEA----QOPBERK-' '1‘peakDate hh:mm----R. 1CH= 65.0]

COMPUTE CUALEYD 06:C-2 14.235 2.27¢ o dite 1:10 27, 76 nla 10013 ---mmmmmmmmm e ID;NEYD------~ ALEA----(QPEAK-TpeakDate hh:mm----R.¥.-R.C,
Major System ! 07:C2waj .00 .000 No_date 0100 .00 n/fa COMPUTE DUALHYD 01:C-101 3.0 .755 No_date 1:10 56.74 nfa
|]j_nor Bystei \ pBicomin 14.35 1.220 ¥n_date 1:05 27.7¢ nfa Mojor Spstem / 02:C10ima .67 .475 No_date 1:10 5%7.74 nsa

Minor S-stem % 07:C101lmi 2.4%9 -269 No_date @:55 57.5%2 nfa

41113+03 TotO. Evele.0000B+00, W-OvE= 0, TotDurfvi=
ID:HHYD

~~~~~~~ hm----QEEI.K-TpeakDatL_b.h mm----3 {MiByBSt: 1580E+03, TotO- fVol=.3793E+03, W-Ovi= 1, TotDurGri= 0.hrs
+ DESIGL STANDHYD 01:C-101 3.16 .614 Mo date 1:10 32. 03 ’754 003:0014- -ID:NHYD-~ -AREA- ---QPEAK-TpeakDate_hh:mm----R.7,-R.C.
[XIMP=,70:TIMP=.70] * DESIGN STANDHYD 06:C-103 1.20 -313 No_d~ta 1:10 58.686 .B21
[LP= .60:DT= 5.0C) [XI#*P=, 701 TINP=. 80]
[SLP=1,00: 5.00]
- -AREN----QPERK-TpeakDate_hh:mm----R.7.-R.C. [LOBS= 2 :(W= £5.0]
3.16 .614 No_date 1:10 32.03 n'a 003: 0015+~ ~=-===-=-=---- ID:NHYD-------, AREA----QPEFK-Tpeakbate_bhh:mr----R.V.-R.C.
Major Syratem / 02:Cl01lma .05 .047 No _date 1:15 32.03 nja DESIGN NASHYD 05:C-102 .50 .132 Nu_date 1:10 36.83 .514
Minor System \ 07:C101lmi 3.11 +269 N2 « » date 1:05 31.82 nfa [CN= 80.7: W= 3.00]
{MjSysSto=.1580E+03, TotCrfVol=,1585E+02, N- ovf=" 1, TotDurQvf= 0.hre [Tp= .17:DPT= 5.900]
Y021 002 - - - - mmm ID:NHYD------ - AREA- -- -QPEAK-TpetkDace hh:mmn----R.¥,-R,C. H -QPEAK-TpeakDate_bh:mm----R.V.-R.C.
* DBESIGM BTANDHYD 06:C-103 1.20 .248 Wo_date 1:10 33.09 .778 ADD RYD 05:C-102 .50 -132 ljo_date 1:10 36.83 m/fa
[XIMP=.70:TIMP=.B0] + 06:C-103 1.20 .213 Na_date 1:10 58.86 =n/:
{SLP=1.00:LT= 5.00] + 07:C101amd 2.49 268 No_date w55 57.52 n/a
[LO8S8= 2 + 08:C2min 1z,07 1.220 No_date 0:55 51.44 nfa
AREA- - - -QPEAK-TE 2akPate_hh:m:----R.V.~R.C. +  03:C-3min 7.48 .636 No_date 0:55 39.26 n/a
DESISN NABHYD 05:C-102 .90 .058 No_date 1:15 16.09 ,379 [DT= 5.00] SUM= 10:8WMC I 24,34 2.570 No_date 1:10 48.12 »n/a
[CH= BD 0: ¥= 3.00] 003:0017-=-mmmmem e ~-ID: NEYD-- - ===~ AREA----(FEAK-TpeakDate_hh:mm----R

ROUTE RESERTOIR -» 10:8WMC_I 24.14 3.570 No_date T 1:10 48.
I.REA-- - -QPEAK-TpeakDate_hh:mm----R.¥.-R.C. [EDT= 5.00] out<- D1:SWMC_O 24.14 2.313 No_date 1:40 48.12 nsa

05:C-102 .90 .058 Mo_date 1:15 16.09 n/a {MxStoDaed=.7360E+20}
+ 08:0-103 1.20 .249 No_date 1:10 33.09 n/a 003:001B---——=~~===am=-= IDNHYD-== ===~ AREL----(QPEAK-Tpeakbate bh:om----R.V.-R,C,
+  07:C101mi 3,11 .269 Ta_date 1:05  31.82 nfa SAVE HYD 10:5WMC_1 24.14 2.570 No_date 1:10 48.12 n/a
+  08:C2min 14.35 1.220 No_date 1:05 27.79 ma Ename :M:\2003\103106"DAT. \CA[EJI--:L‘SWHYMC\SHWFC»I\SWC IN.0D3
+ 09:C-3min 7.48 .636 No_date 1:10 19.65 nfa remark:Inflow to SWMF C
SOMe  10:8WMC_I 27.04 2.419 No_date 1:10 TE.84 n/a == END OF RUN : 3
-ID:NHYD- - -AREA----QPHEAK-TpeakDate_hh:mm- R.V.-R.C.
ROUTE RESERVQIR -3» 105““(:_1 27.04 2.419 Noidate 1310 25.84 n!a EE Rk R R R A A R AN Y NP T T AN IR AR R NN R A R R T W R W bW b
[RDT= 5.00] cut<- 01:3WMC Q 27.04 .184 No_date 2:55 25.84 n/a
{Mx5tcUseda, 5850E+00])
-ID:NHYD- - -RREA--—-QPERK-TpeikDate hh:mm----R.¥.-R.C.
ERVE HYD 10:8WeC_I 27.04 2.419 No_date 1:10 25.84 ma
fname :M:\2003\103106\DATA\CALCUL~1\ERHYTH D\BMWFC-I\SHM‘. IN.002
remark:Inflow to 8WiF C RUN : COMMAND#
** END OF RUN : 2 0041000l ~=======m= - mmmmmm e m—o o oo EEL AR F T
START
A NT RN ARE NS R VAR TR AR R RN AT RR TN RNT R et rrd bbb v b dv kv rrvwardrrkvrbarrrrryy [Tz&‘o - .00 hra on D].
[METCUT= 2 {i=imperisi, 2=m2tric output]]
[WITOP"i= 11
[NRUN = 4 ]
uet’ttnttnti-iititl‘t*tt!klllkll!ﬁR*’l'!!'-*!!- ERR T AR T TEETEIRNANRARTAENRI NN
# Project Name: [Shirley's Brook - SWMF C] Project Numirar: [103108]
RUN : COMMANTY # Date 05-28-2006
Q03:0001------—-- - ————— - -- — -- - -- .- -- # rideller [M.Petepiect])
START # Company NOVATECH ENGINEERING CONSULTANTS LTD
[TZERO = .00 hrs on o} # License # : 5320763
[METOUT= 2 (1=imperial, Z=metric catput}] @
[NSTORM= 1 ] # Post-Te~elopment Conditions to SWM Facilitcy 'C!
[NRON = 3 1 B L L Ll ALt T LTI ST Tt e
*dK«Ihlih!ﬁﬂﬂ*lI*lIlﬁlI‘I*?lﬂlt‘l“!'l'li'!i'l'i.i'tiitit*iititt'-it!',!'ttt-*'!!'-- 004:0002---——~— L e ]
4 Project Name: [Shirley's Brouk - SWMF (] Project Number: [103107] LEARD STORi
# Date 1 05-28-200° Filename = storm.001
# Mcieller : [un.Peteriece] Comment = Cit, of Ottawa: 100yr-12br SCS Type II (10 min time step)
# Company + NOVATECH ENGINEE!.ING CONSULTANTS LTD [SPT=10.90:SDUR= 12.00:PTOT= 9I.00]
# TLicenee # 1 5320743 004:0008----nomooora— ID:NHYD-~-----. -ARER- - --QFEAK-TpeakDate hh:mm----R.7.-R.C.
# * DESIGN STANDHYD 01:C-300 7.48 -922 No_date 6:00 57.3F .588
# PoBt-Development Conditions to BWE Facility 'C!' :

P L e L L L T T

0030002 == === = = === = == == o = e o e

READ STCRM BREA----QPEAK-TpeakDate bh:mm----R.V. .
Filename storm. 001 7.43 .922 Np_date 6:00 §7.36 n/fa
Commerit Ciby;- of Ottawd: 100yr-3hr Chicago (10 minute time step - 20 Major System ! 02:C-3ma‘ .00 .000 Fo _date 0:00 .00 n/a

= T1.67] Minor Bystew Y 0%:C-3min T.4B .636 No_date 5145 57.27 nsa
NHYD-----~~, nRBA----OPBRAK-TpeakDate hh:ma----R.V.-R.C. {MjSysSto=,2175E+03, TotOvfrol=,Q000E+D0, N-Ori= 0, TotDurGrfe 0.hre
* DESIGN STANDHYD 01:C-300 7.48 1.076 No_date

110 35.16 .546 004:L005-- ATEA----QDEAK-TpeakDate_hh:mm----R.V.-R.C.
[XIMP=,30:TIMP=.37] + DRSIGN STANDHYD 01:C-201 1.96 .331 Wo_date 6:00 72.71 757
[SLP=1.00:0T= 5.00} {XIMP= . 57:TIuP=.64]
= 65.0]
77777777777777 ID:NHYD-------AREh~- - --QPEAK-TpeakD:te_hh:mm----R.™.-R.C.

COMEUTE DUALHYD 01:C-300 7.48 1.076 No date 1:10 39.16 n’'a BAREA----(JPEAK-TpeakDate_hh:mm----R.V.-R.C.
Major System , 02:C-3maj .00 .000 No_date 0:00 .00 n/a + DESIGN ST-.NDHYD 02:C-202 3.07 .512 No date 6:00 72.71 .75
Alinor System \ 05:C-3min 7.48 .66 No_date 0:55 319.26 n 'z [XIMP=.57 : TIMP=.£4]

3154E+03, TotC fvcl=.0000B+00, N-CwE= 0, TotDur(rri= C.hrs
] -I.REA- - --QPEAK-TpeakLate hh:mm- . .C.

*+ DESIGN STANDHYD 01:C-201 1.96 .444 Ro_date 1:10 51. 92 .1725 AREA- ---(PEAK-Tpeakbate hhimm----R.™.-F.C.
[XIMP=.537:TIlP=.64] * DESIGN STANDEYD 03:C-703 2.90 .220 ¥2_date 6300 53.62 ,558
[BLP=1.50:0T= 5.00] [XIMP=. 24 ; TTI:P=.30]

[LOSS= 2 :CN= €5.0) [SLP=1.00:DT= 5.00]
003:0006----=--~----=--~ ID:NHED------- AREA- - --QPEAK-TpeakDane hh:mr----R.V.-R.C.

* DESIGN STANDHYD 02:C-202 3.07 654 Bo_date 1:10 51.92 .725 AREX- ---DPEAK-TpeakDate_hh:am----R.7".-R.C.
[XItiP= .57 : TIMP=,64] * DEBIGH STANDHYD 04:C-004 5.20 .B65 17o_date G:Cu 72.71 .787
[BLP=1.00:0T= 5.00] [IMP=_57 {TIMP=, 64]

[8LP=1.00:DT= 5.00]
ARE' - ---QPEAK-Tf ~akDate hh:mm----R.V.-R.C. [LDSS= 2 65.0]

+ DESIGN STANDHYD 03:6-703 1,50 .247 No_d3te 1:10  36.14 .504 004: 000~ mmmmmm ID:NHYD- -~ - -~ ARE" - ---(FEAK-Tr2:kLat2 hh:mm----F.., -R.C.
[XIME=.24 : TIHP= . 30] + DESIGL STANDHYD  05:C-20C 2.22 ,423 Wo_dite 6:00 B1.18 .816
[8LP=1.00:DT= 5.00] [XIMP=.70: TINE=. B0
[LOSS= 2 :CH= €5.0] [SLP=1.00:D7= 5.00]

003:0008--—-=—=-=m-=—= IDsNHYD-- ===~ AREA- -- -QPEAK-TpeakDate_hh:mm----R.¥.-R.Z. [Logs= 2

+ DESIGN STANDHYD D4:C-204 5.20 1.121 No_date 1:10 51.82 .7°5 004 :00L0---—--—————~ === :NHYD- == === AREA- ---(PERK-TpeskDate_hh:mm----R.™,-R.C.
[ETME=.57 : TINP=. &4] ADD HYD 1.56 .331 No date 6:00 72.71 n'a
[ELP=1.00:DT= 5.00] 3,07 .512 Wo_date 6:00 72.71 n/a
[LO8S= 2 :CN= 65.0] 1.50 -220 No_date 6:00 52.6% n/.

003:0009-=--~-==nm-em—— ID:NEYP------- AREA-- - -QPEAK-TpeakDate_hh;mm----R.7, -R.C, 5.2J .B65 No_date 6:00 72.71 nfa

* DESIGN STANDHYD 05:0-235 2.22 .578 Wo_date 1:10 50.8< .B21 2.22 -423 No date Z:0C 81.18 n'a
{XIMP=.70: TIMP=. 30] {DT= 5.00] 14.35 2.352 No_date 6:0r 71.5" nfa
[8LP=1.00:DT= 5.0v) 004:0011--------------- :NHYD------- AREL- - - -QPEAK-TpeakDate_hh:mm----R.V.-I.C.
[LO88= : COMPDTE DUALHYD 14.35 2.352 ka_date 6:00 71.50 n;a

©03:0010-- QPZRX-TpeukBate_bh:mm----R,",-R.C. Major System , O7:C2Zmiji 1.03 1.088 Ho_date 6:00 71.50 n/fa

ADD HYD . -444 Wo_date 1:10 51.92 o/ Minor System Y 08:C2min 13.32 1.220 K._date E:35 71.50 n/fa

+ .664 No date 1:10 51.92 rfa {mjsysSto=. 71E0E+03, TotOviVol=.7364E+03, M- Oovis 1, TotDurQvi: 0.hce
+ -247 Wa_date 1:10 36.14 nfa 00::0022-------------—- ID:i.HY¥D------- BRE"-~-~QFTAK- 'I‘pe:.kDate hhzgw-- VL-RLC
+ J 1.121 ¥o_dite 1:10 51.92 nfa * DESIGN STANDHYD 01:C-1901 3,16 -562 No_datz 6102 78.22 .615
+ 05:C-205 2.22 .578 No_date 1:10 58.86 n/- [XIMP=, 70 TIMP=. 70]
IDT= 5.00) SUM= 06:C-2 14.35 3.053 No_date 1:10 50.91 =n’a
0L3:0011-—~----=-=-===- ID:NHYD------- AI'BA-- - -QPEAK-TpeakDate_hh:mm----R.7.~R.C.

COMPUTE DUALHYD OS:CfZ 14.35 3.052 Ho_d-te 1:10 50. 91 ofa H AREL- - --QPEAK-Tpeaklat hh:mm----R.Y.-R.C.
Major 8ystem 2.28 1.748 No_date 1:1v  30.%1 n/a COMPUTE DUALHYD 01:C-101 3.1: .562 No_date 6:rn 78.22 nfa
Mincr System % 08: szin 12.07 1.220 Wo_dats 0:55 51.44 n/o Major System / 02:Cl01p- -34 -287 No_date 6:00 78,22 nfa

{Mjsss8tc=. 7180E+03, Tutovf\ml_.usmmi, N-Ovi= 1, TekDurOvis 0.hre Minor Systec \ 07:CiGimi 2.8 .269 No_date 5:35 78.12 n/+
003:0012--------------- REER- - - -OPEAK-TpaakDote Dh:mm-- WO-RLCL {mjSyeSto=. 1580E+03, TotCGvfVol=.L:32E+03, W-C f= 1, TotDurdvi= 0.hrs

* TLUEYIGN ST-NDHYD H 3.16 .755 Ne_d:ite 53.74 .792 004:0014-~ -ID:NHYD-- ARES----0OPERK-Tr=2ekDote_hh:in----R.V.-R.C.

[:ZIMP=,T0:TIMP=. 70} * DESIGN STANDHYD 06:C-103 1,21 -232 No_date 6:00 C1.18 .846

{M:\...FU2006B.DAT) Page 2 NOVATECH ENGINEERING CONSULTANTS LID



(M:\...5WM C.sum)}

Shirley's Brook SWMF C (Ultimate) - Summary Output

[XIMP=.70: TIMP=.80]

[BLP=1.0%:DY= 5.00]

:CH= 65.0]

004:0015---==--=--nuuno ID:KEYD---~-=--~ ARE!.----QPERK-Treakrite hh:mm----R.”.-R.C.
DESIGN MASRYD 05:C-102 .20 .129 ¥o_date 6:00 57.52 .579

M= 80.0: N= 3,00]

ANEA----JPRAX-TpeakDate_hh:mm----R.V.-3.C.

.80 -129 No_date 100 56,52 n/fa
+ 06:C-103 1.20 .232 No_date  6:00 @1.1C n/a
+  07:C101mi 2.82 .269 No_date  5:35 78.12 n/a
+ 08:C2min 13.32 1.220 No_date 5:35 71.50 n/a
+ 09:C-3win 7.48 .636 No_date 5:45 57.27 nfa
[oT= 5.00] SWi~ 25,72 2,486 Mo _date  6:00 68.02 n/fa

AREA-- - -QPEAK-TpeakDate_hh:mm----7,V,-R,C.
25.72 2.4C6 No_date 6:00 GH.02 n/fa
25.72 2.477 N-_date 6:10 E8.02 n/a

[RDT= 5.70) out<- D1:SWMC
{MxStoUsed=, 7351E+00}

00430018 =mmmmmmmmmm e 1D NHYD~- - --- -, AREA- - - -QPEAK-TpeakDate_hh:mm----R.¥.-E.C.
SAVE HYD 10: SWHC_T 25,72 2.486 No_date 6:00 38.02 n/a
£name :M:\2003%103106} BUTA\CALCTL~1\SRMHYLO\SMRFC~ 1\ SKKZ_IN, 004

R L g Y L LT T T Y

WARNINGS ' ERRCRS / NOTES
@01:00N5 DESIGN STRNDHYD
**+ W RNING: Storage Coefficient is emaller than DTI
Use a Bmaller DT or a larger area.
001:0006 DESIGN STANDHYD
*** WARNING: Storage Coefficient ie smaller than DT
Uge a amallez DT or a lorger area,
001:0007 DESIGC STANDHYD
*%* WARMING: Btorage Coefficient ie smaller than DT!
Dse a smaller OT ar a larger area.
001:0007 DESTGN STANDHYD
**% W.RKNING: Storage Coefficient is esnaller than DT!
Use a smaller DT or a larger area,
001:0002 DESIGN STAMDEYD
**+ WARNING: Storage Coefficient is amaller than DT!
Use a emaller DT or a larger area.
001:0012 DESTIGH STANDHYD
*#% WARNING: Btorage (oafficient is smaller than DT:
Use a smaller DT or a larger area.
001:0014 DESIGN STANDHYD
*ud WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larcer area.
002:000L3 DESIGH STANDHYD
+++ WARNTNG: Storace Coefficient is snaller than DT!
Dge & smaller DT or a larger area.
002:0005 DESIGN STANDHYD
*d¢ YRRNING: Storage Cosfficient is smaller than DTI
Use a smaller DT or a larger arex.
002:0006 DESIGN STANDHYD
wé% WARNTNG: Storage Coefficient ie smaller than DT!
Uae a smaller DT or a larger area.
00%:0007 DESIG)Y STANDHYD
*+4% WAFNING: Storagc Coefficient ie smaller than DT
TUae a smaller DT or a larger area.
002:0009 DESIGN STANDHYD
++% WARNTING: Storags Cuefficient is smaller than DTI
Use a sialler DT or a larger ares,
002:000= DESIGN STANDHYD
+ud WARNING: Storage Coefficient ie smaller thin DT!
Use a smaller DT or a larger ared.
002:0012 DE3IGN STRANDHYD
+4% WARNING: Storage Cc3fficient is smaller than DT!
Use a asmaller DT or a larger arsa.
002:0014 DESIGN STANDHYD
+4v WARNING: Storage Coefficilent is smuller than DT!
Dse a amaller DT or a larger area.
003:0002 DESIGN STANDHYD
*4% WARNING: Storage Coefficient ie smaller than DT!
UZe a gmaller OT or : largsr arca.
003:0005 DESIGN STZNDHYD
«%% WARLIF3: Storage Coefficient is smaller than DT!
Use a smaller OT or i larger area.
003:0006 DESTGN STANDHYD
t*% WARNING: Storage Coefficient ie smaller than DT!
Usa a gmaller DT or a larjer area,
003:00"7 DESIGN ITANDHYD
#%4 WARNING: Storage Coefficient is smaller than oTI
Dse a emaller OT -r o larger area.
003:000¢ DESIGN STANDHYD
v WARNIITI: Storage Coufficient ies am.ller than DT!
Use a gualler DT or 3 larger area,
003:000" DESIG: STANDEYD
+++ WARNINGQ: Storage Coefficient is sm:ller than OT!
Use z smaller DT or = lurger area.
0n3:1 212 DESIGN STANDEYD
43+ HARNING: Storage Coefficisnt ig smaller than DT
Use a emall:r DT or a larcer are.
0032:0014 DESION STANLCIYD
*w* WARNING: Storage Coefficient is smaller than DT!
Use a smaller DT or a larger are..
0L4:0003 DESIGN STANDHYD
#i+ WARNING: Storage Cosfficient is smwaller than DT}
Use & graller DT or .. larger area.
004:0075 DESIEN STANDHYD
**+ WARNING: Storage Coefficient is sualler than DTI
Use 2 gmaller DT or a lorger :rea.
004:0006 DESIGN STANDHYD
*re WAFITITNG: Storage Coefficient is smaller then DTI
Ose » smaller DT or a larger ares.
004:0007 DESIGN STANDHYD
*++ WARITING: Storage Coefficient is swaller than OT!
Use a smaller DT or . larger area.
0032:C000 DESICY STANDHYD
=»+ W.RIIING: Storage Crafficient is smallzr cthan DT!
Use a smaller DT «r o larger area.
004:C009 DESIGN STANDHYD
w4 WATNING: Storage Coeffigient iz swaller th.on DT!
Use a sw.ller DT or a larger are:.
004:0012 DESIGN STANDHYD
*#% WARNING: Storage Coefficiant is small=r than DT!

Use a sw-ller DT or
DESI& STANDHLD

a larger area.
004:0014

s MEEMTIT 18 smaller than DT!
# larger area.

At 0%:3%:07

o A

(M:\...FU2006B.DAT)
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SWMF 'C' - Outlet Strucutre
Head vs. Discharge Curves (for use In EPA SWMM Model)

Outlet Details
EXT.DET EROSION CONTROL OVERFLOW SPILLWAY (WEIR)
Dia 180 mm Dia 600 mm Length 40 m
inv 66.05 m inv 66.05 m Crest Eiev 67.25
C/L Elev 66.14 C/L Elev 66.35 m Weir Coeff: 1.847
Area 0.025 m*
Slide Gate Set at Height of 300 mm
Area 0.141 m*
Head vs. Discharge Curves
EXT.DET EROSION CONTROL OVERFLOW SPILLLWAY]
Elev Head Q Head Q Head Q
(m) {m) (m*/s) {m) (m%s) (m) (m’ls)
66.05 0.00 0.000 0.00 0.000 0.00 0
6.1 0.05 0.007 0.05 0.000 0.00 0
66.15 0.10 0.012 0.10 0.000 0.00 0
66.2 0.15 0.020 0.15 0.000 0.00 0
66.25 0.20 0.023 0.20 0.000 0.00 0
66.35 0.30 0.032 0.30 0.213 0.00 0
66.45 0.40 0.038 0.40 0.2486 0.00 0
66.55 0.50 0.045 0.50 0.275 0.00 0
66.65 0.60 0.050 0.60 0.301 0.00 0
66.75 0.70 0.055 0.70 0.325 0.00 0
66.85 0.80 0.058 0.80 0.347 0.00 0
66.95 0.90 0.063 0.90 (.368 0.00 0
67.05 1.00 0.067 1.00 {1.388 0.00 0
67.15 1.10 0.070 1.10 0.407 0.00 0
67.25 1.20 0.074 1.20 0.425 0.00 0
67.3 1.25 0.075 1.25 0.434 0.05 0.83
67.5 1.45 0.081 1.45 0.468 0.25 9.24

SWMF 'C' - Inlet Strucutres
{refer to EPA SWMM output charts in back of Appendix B)

inlet to Foreba

Dia= 825 mm
Area= 0.535 m2
Invert Elev = 66.00
Slope = 1.6%
Qeap = 1,884 L/s (Manning's)
Qasmm = 1,800 Lis
Eorebay Bypass

Dia = 750 mm
Area = 0.442 m2
invert Elev = 66.83

: . SWMF_C.xis
Novatech Engineering Consulfants Ltd. STRUCTURES
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SWM Facility ‘C’ — 25mm Storm Event
EPA SWMM Mode! Summary Output (Ultimate Development Conditions)

dkdkhkkwhkrkr R Rh R AL

Analysis Options
dhkkkhkrkkhkkkdhkhdd

Flow Units .............. CMS
Flow Routing Method ...... DYNWAVE
8tarting Date ........ “... FEB-16-2006 00:00:00
Ending Date .......... ... FEB-17-2006 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ..... ... 0Q:05:00
Routing Time Step ........ 3.00 sec
ddrkkdkhkhhkhhRRERE R RN IR hhkk Volume volume
Flow Routing Continuity hectare-m Mliters
*thkkkkhhkkhkkhkkkdkhkhkhkdkthkhkkthdxdt = s iamm 000 ammsmmma=
Dry Weather Inflow ....... G.000 0.000
Wet Weather Inflow ....... 0.000 0.000
Groundwater Inflow ....... 0.000 0.000
RDII Inflow .........ccvnnn 0.000 Q.000
External Inflow .. A 0.425 4,252
External Outflow ......... 0.308 3.077
Surface Flooding . .. 0.000 0.000
Evaporation Loss ......... 0.000 0.000
Initial Stored Volume 0.487 4.874
Final Stored Volume 0.606 6.057
Continuity Error (%) -0.078
FEE LS R XA R R X % %2 %
Node Depth Summary
Kk Rk sk ek e ke e sk sk e ek U ke
Average Maximum Maximum Time of Max Total Total
Depth Depth HGL Occurrence Flooding Minutes
Nede Type Meters Meters Meters days hr:min ha-mm Flooded
MH153 JUNCTION 0.08 1.04 67.42 0 01:40 0 0
BYPABS JUNCTION 0.39 0.92 66.92 0 01:41 o] a
INLET HW JUNCTICH 0.35 1.00 67.05 0 01:41 0 Q0
9 JUNCTION 0.47 a.83 66.73 0 03:03 0 o}
10 JUNCTION 0.38 0.8z 66.72 0 02:50 c 0
5 QUTFALL 0.18 1.00 66.75 0 02:45 o} 4}
ovF QUTFALL c.00 0.00 65.75 0 00:00 o] 0
SWMF_C STORAGE 1.48 1.78 66.68 0 03:09 Q 0
EA R I I E S LR R X2 R kR L L 2
Storage Volume Summary
KRk Rk dkededk ko hwkw
Average Avg Maximum Mazx Time of Max Maximum
Volume Pent Volume Pent Qccourrence Qutflow
Storage Unit 1000 m3 Full 1000 m3 Full days hr:min CMS
SWMF_C 6.650 42 B.455 53 0 03:09 0.25

Fhhkhkhkkhkkhkdkrkkhhdhnd

Link Flow Summary
dxhkkkkkkkhkdhkdkkddkdnk

MA20031103106\DATAREPORATS\SMWF C APPENDICES\SWMF C - EPASWWMM.DOC



Maximum Time of Max  Maximum Length Max/ Total

Flow Occurrence Velocity Factor Full Minutes
Link Type CMS days hr:min m/sec Flow Surcharged
1o CONDULT 0.60 0 00:00 .00 3.65 0.00 1}
20 CONDUIT 1.74 0 01:41 3.71 4.15 0.60 "]
21 CONDUIT 1.81 0 01:41 1.67 1.00 0.92 0
22 CONDUIT 0.07 0 01:41 0.55 1.52 0.03 [}
25 CONDUIT 1.85 g 01:40 1.63 1.00 0.93 v}
26 CONDUIT 0.27 0 02:45 1.69 1.61 0.31 784
27 CONDUIT 0.28 0 02:51 1.36 1.77 0.45 0
1 ORIFICE 0.04 0 02:10
2 DUMMY 0.27 0 02:45
LA AR L E LA LS XL St Ll s
Flow Classification Summary
hhkkhdhkdkddhhhkdkkkdhddhtidrdds

--- Fraction of Time in Flow Class ---- Avg Avg
Up Down Sub Sup Up Down Froude Flow

Conduit Dry Dry Dry Crit Crit Crit Crit Number Change
10 1.0¢ 0.00 ©.00 0.00 0.00 0.00 0.00 0.00 0.0000
20 0.00 0.00 0.00 0.928 0.02 0.00 0.00 0.06 0.0000
21 0.0 0.00 O0.00 1.00 O.00 O.00 0.00 0.05 0.0001
22 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 o.0000
25 0.00 0.04 0.00 0.96 0.00 0.00 0.00 ¢.05 0.0001
26 0.0 0.00 0.00 1.00 0.00 0.00 O0.00 0.12 o.0002
27 0.74 0.00 0.00 0.05 0.00 0.00 0.21 0.15 0.0009
kkhkkkkkkdkrhkhhrhkhkdddhrdkddikw
Highest Continuity Errors
dkkkhhkkkhkkhkdrdhddkhk bk dddy
Node INLET HW (0.73%)
Node BYPASS (0.24%)
Node 10 (-0.13%)
Node SWMF _C (0.04%)
LR AR L IR L L E RS TR E
Time-Step Critical Elements
AR LRI R AL LR E L S R Y ox
Link 20 (0.47%)
Node 10 (0.00%)
dekdk kR kARE R bk kb kkkdhk
Routing Time Step Summary
*hkkkkhhkkdhkhrhkdkkhkhrkkddkd
Minimum Time Step 2.84 sec
Average Time Step 3.00 sec
Maximum Time Step 3.00 sec
Percent in Steady State 0.00
Average Iterations per Step 3.10

Analysis begun on: Thu Oct 05 15:07:12 2006
Total elapsed time: ¢0:00:01

MA2001031CADATAAREPORTSVSMWF C APPENDICES\SWMF G - EPASWMM.DOC



SWM Facility ‘C’ — 1:5 year Storm Event

EPA SWMM Model Summary Qutput (Ultimate Development Conditions)

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.007)

EP2R SWMM 5.0 Mcdel - SWM Facility 'C!

hkkkkk kL kkkkodok ko

Analysis Options
dhkkkkhkhk ke rh ki ik

Flow Unita .............. CMS

Flow Routing Method ...... DYNWAVE
Starting Date ........ FEB-16-2006 0
Ending Date ........... .. FEB-17-2006 0
Antecedent Dry Days ...... 0.0

Report Time Step ......... 00:05:00
Routing Time Step ...... 3.00 sec
FEZETTR TR R AL R LT L L 2 2 0 22 % 02 Volume
Flow Routing Continuity hectare-m

kkkkkk Rk Rk kb kdkkkkkhkdd 00 o s mmmme—--

Dry Weather Inflow .......
Wet Weather Inflow .......
Groundwater Inflow .......
RDIT Inflow .............
External Inflow ...... .
External OQutflow .........
surface Flooding .....
Evaporation Losg ........
Initial Stored Volume
Final Stored Volume
Continuity Error (%)

o N Bl e N o B I o I O o = i v )
[}
Q
W

T g ok o e e de g de ek R ke ke e sk

Node Depth Summary
dkhkkkkhkhkrkhdhkhhd

0:00:00
0:00:00

Volume
Mliters

kOOt 1O COQ
5]
Ut

Maximum Maximum Time of Max
Occurrence
days hr:min

HGL

Average

Depth

Node Type Meters
MH153 JUNCTION 0.16
BYPASS JUNCTION 0.48
INLET_HW JUNCTION 0.44
9 JUNCTION 0.55
10 JUNCTION 0.47
5 QUTFALL 0.44
OVF QUTFALL 0.05
SWMF_C STORAGE 1.37

XX XTI EELEE L AR A SRS RN

Storage Volume Summary
khkkdhbkkkhkbr kbbb hd

[T R = R o I v B o Y o B =

Total

Flooding

ha-mm

01:10 o]
01:31 o]
01:10 o
02:49 o
0Z:49 o}
0z:20 0
02:20 0
02:41 0

Time of Max
Qceurrence
days hr:min

outflow

Average Avg

Volume Pent

Storage Unit 1000 m3 Full
SWMF_C 7.191 45

X TR TR R TR S 2L Sl
MAZ2002 103106\DATA REPORTS\SMWF & APPENDICES\SWMF G - EPASWMM.DOC

Depth

Meters Met
1.31 67
1.06 67
1.17 57
1.39 &7
1.30 &7
1.20 13
1.20 66
2.12 &7
Maximum
Volume
1000 m3
10.599

OO OO0 Oo0O0o00O0O



Link Flow Summary
Fhkbhkdkhkdhkkdhhhhhdkhdk

Maximum Time of Max Maximum Length Max/ Total
Flow Oc¢currence Velocity Factor Full Minuteg
Link Type CM8 days hr:min m/sec Flow Surcharged
10 CONDUIT 0.00 0 00:00 0.00 3.65 0.00 o]
20 CONDUIT 1.94 0 01:10 3.94 4.15 G.66 184
21 CONDUIT 2.40 0 01:10 1.91 1,00 1.21 15
22 CONDUIT 0.53 0 01:31 2.02 1.52 0.22 c
25 CONDUIT 2.490 0 01:10 1.75 1.00 1.21 15
26 CONDUIT a,30 0 02:54 1.81 1.61 0.35 930
27 CONDUIT 1.52 0 01:38 1.44 1.77 2.50 0
1 ORIFICE 0.05 0 01:38
2 DUMMY 0.35 0 02:49
dkdededr ko ke ke kv
Flow Classification Summary
HRERER R TR R ER ARV R RN R RN AR
--- Fraction of Time in Flow Class ---- Avg. Avg.
Up Down Sub Sup Up Down Froude Flow

Conduit Dry Dry Dry Crit Crit ¢rit Crit Number Change
10 0.9 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.0G00
290 .00 0.00 0.0C 0.97 0.03 0.00 0.00 0.07 0.0001
21 .00 0.00 0.00 1.00 O0.00 OQ.0C Q.00 0.04 0.0001
22 0.0C 0.86 0.00 0.14 @6.00 0Q.00 0.00 0.05 0.0000
25 0.00 0.01 0©.00 0.9 0.00 ¢C.0C ©.00 0.04 0.0001
26 0.00 0.00 0.00 1.00 G.00 0.00 0.00 ¢.21 0.0003
27 0.63 ¢©.00 G.00 O.18 0©0.00 Q.00 O©.18 c.1l6 0.0078
% % de % ok de ok ok dr o e e de vk e ok e ok e e e e e e
Highest Continuity Errors
Tkkkkhkhkhkhkkhkhkhkhkkkthkkkkk
Node 10 (-1.50%}
Node INLET HW (0.40%)
Node BYPASS (0.13%)
Node SWMF_C (0.02%)
*kkthkhkkkhhkkthktkthhtkrxxxkttkk
Time-Step Critical Elements
dede ok de drovk de vk drdk e sk de e e e o ok e e ok e e ok e ok
Link 27 (3.62%)
Link 20 (0.81%)
dedr ok d vk ke Woob e ok de ok de ok e ok o e o W vk e W ok
Routing Time Step Summary
ke ok e e ok vl e e ke e ok e ke e ke e e e e ke o
Minimum Time Step 0.50 sec
Average Time Step 2.929 sec
Maximum Time Step 3.00 sec
Percent in Steady State : 0.00
Average Iterations per Step : 3.12

Analysis begun on: Thu Cct 05 15:04:15 2006

MA2003\103108DATAREPORTS\SMWF C APPENDICES\SWMF C - EFASWMM.DOC



SWM Facility “‘C’ ~ 1:100 year Storm Event

EPA SWMM Model Summary Output (Ultimate Development Conditions)

EPA STCRM WATER MANAGEMENT MODEL - VERSION 5.0

EPA SWMM 5.0 Model - SWM Facility *C!

drkd ok dokkddodok dododkook

Analysis Options
kkhkkRdhkdkhhkhd

(Build 5.0.007)

Flow Units ............... cMs
Flow Routing Method ..,.... DYNWAVE
Starting Date .......00... FEB-16-2006 00:00:00
Ending Date .............. FEB-17-2006 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:05:00
Routing Time Step ........ 3.00 sec
Flow Routing Continuity hectare-m Mliters
khkhkddhhkkddhkhkdhdkdddkrdkd 0 oo - = mm
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.000 0.00C
Groundwater Inflow ....... 0.000 0.000
RDII Inflow .............. 0.000 0.00GC
External Inflow .......... 1.173 11,734
External Outflow .... 1.042 10.424
Surface Flooding . 0.000 0.000
Evaporation lLoss ......... 0.000 0.000
Initial Stored Volume 0.487 4.874
Final Stored Volume ...... 0.618 6.183
Continuity Error (%) ..... 0.007
LA LA R 2L P LRyl L
Node Depth Summary
kkkkhkhhtdkdhkdhdkdd
Average Maximum Maximum
Depth Depth HGL
Node Type Meters Meters Metersa
MH153 JUNCTION 0.26 1.72 68.10
BYPASS JUNCTION 0.58 1.57 67.57
INLET HW JUNCTION 0.54 1.62 67.67
9 JUNCTION 0.48 1.25 67.30
10 JUNCTION 0.40 1.17 67.22
5 OUTFALL 0.72 1.52 67.07
QVF OUTFALL 0.186 1.27 67.07
SWMF_C STORAGE 1.66 2.40 6'7.30
AR AR L R LIS EL 2 N XX
Storage Volume Summary
LA LA A2 XL 22 2 Y]
Average Avg Maximum
Volume Pcnt Volume
Storage Unit 1600 m3 Full 1000 m3
SWMF_C 7.774 49 12,564

MA20030103106DATA\REPORTS\SMWE C APPENDICES\SWMF C - EPASWMM.DOC

Time of Max Total Total

Occurrence Flooding Minutes

days hr:min ha-mm Flocded

¢ 01:39 o] 0

0 01:40 0 4]

0 01:39 0 0

0 01:28 0 0

0 01:29 0 o]

0 02:49 0 o}

0 02:49 [} ¢}

0 01:44 Q s}
Max Time of Max Maximum
Pent Qcourrence Outflow
Full days hr:min CcMSs
79 0 0i:44 1.20



khkkkhkkkhkkkkdhkdhkdhkdkd

Link Flow Summar:r
dhkdkhkkkkkkdkhkkhkkrhhkkkh

Maximum Time of Max Maximum Length Max/ Total
Flow Ceccurrence Velocity Factor Full Minutes
Link Type CMS days hr:min m/sec Flow Surcharged
10 CONDUIT 1.56 0 01:44 1.33 3.44 0.03 0
20 CONDUIT 1.94 0 00:58 3.88 4.15 0.66 296
21 CONDUIT 2.54 0 01:08 1,94 1.00 1.29 54
22 CONDULT 0.89 0 01:30 2.44 1.52 0.37 0
25 CONDUIT 2.56 0 01:10 1.81 1.00 1.29 52
26 CONDUIT 0.34 0 01:40 2.15 1.72 0.36 492
27 CONDUIT 0.80 0 01:28 1.26 1.77 1.31 0
1 ORIFICE 0.04 0 01:28
2 DUMMY 0.35 o 01:29
whkkdkhkkkkhkkkhkkthkkhkkdkkhkkhdwx
Flow Classification Summary
Wkddrrdr kR kR A A AR R Rk ko
--- Fraction of Time in Flow Class ---- Avg. Avyg.
Up Down Sub Sup Up Down Froude Flow

Conduit Dry Dry Dry Crit Crit Crit Crit  Number Change
10 0.87 0.06 0.00 0.06 ©.01 ©0.00 0.00 0.03 0.0000
20 0.00 0.00 0.00 0.9 0.04 0.00 0.00 0.08 0.0001
21 0.00 Q.00 0.00C 1.00 ©.00 0©0.00 0.00 0.05 0.0001
22 0.00 0.78 0.0 0.22 0.01 0©.00 0.00 0.06 0.0000
25 .00 0.00 O0.0C 1.00 0.00 0.00 0.00 0.04 0.0001
26 g.00 0.01 O©0.00 0©0.%2 0.07 G.00 D.00 0.32 0.0001
27 0.55 0.00 ©0.00 ©.27 0.00 0.00 ©0.18 0.17 0.0043
dkkhkdkkkkhkhkkthkxhhdhhkdhkdkkdnwk
Highest Continuity Errors
ddekkk Rk w kb kR AR h kR kdd
Node INLET EW (0.20%)
Node BYPASS (0.09%)
Node 10 (0.06%)
Node SWMF_C {0.01%)
dhkkhkhhkkrkhkhbth bk hkkddkdkkehhd
Time-Step Critical Elements
LA R AL R L LA LR E TR LR T
Link 27 (16.66%)
Link 2C {0.92%}
khkkdkhkdkfdkdkdkdhkdkhdrtthddx
Routing Time Step Summary
dkdkkhkdkkkhkkkkkhkthkhhkhhdhhed
Minimum Time Step 1.62 Bec
Average Time Step 2.96 sec
Maximum Time Step 3.00 Bec
Percent in Steady State 0.00
Average Iterations per Step 2.97

hnalysis bequn on: Wed Aug 02 18:12:35 2006
Total elapsed time: 00:00:01

M:A200241 03106 DATAREPORTS\SMWE C APPENDICES\SWMF C - EPASWMM.DOC
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APPENDIX C

Plans:

103106-SWM Overall Plan

103106-SWM-C1 SWM Pond ‘C’ - Layout

103106-SWM-C2 SWM Pond ‘C’ - Sections

103106-GR8 SWM Pond ‘C’ - Temporary Open Channel



