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1 INTRODUCTION 
1.1 Background 
In 2009, the City of Ottawa completed the Fernbank Community Design Plan (FCDP).The FCDP 
covers approximately 675 gross hectares of land between the established communities of 
Stittsville, Kanata West and Kanata South.  The community extends from Hazeldean Road to the 
north, the Carp River and Terry Fox Drive to the east, Fernbank Road to the south and the existing 
Urban Area of Stittsville to the west.   

In conjunction with preparation of the Community Design Plan, several Class Environmental 
Assessment Studies/Master Plans were also prepared.  Two of those were the Master Servicing 
Study (MSS) for water and sanitary and an Environmental Management Plan (EMP) for the natural 
environment and stormwater management.  Those reports identify planning level solutions for on-
site storm drainage, wastewater collection and water supply and distribution to the community. 
Those reports recommended a Preliminary Demonstration Plan on which the recommended major 
infrastructure servicing will be based.  A copy of the Preliminary Demonstration Plan is included 
in Figure 1.1. 
 

1.2 Objective 
The purpose of this Design Brief is to provide stakeholder regulators with the project background 
together with the design philosophy and criteria incorporated in the subdivision design. This report 
will provide a logical framework to assist reviewers with evaluation of the design of the 
development. 

Land is now being assembled in the Fernbank Community and development applications are 
being brought forward for approvals. This report is being prepared in support of development 
approval for the CRT Lands.  This report will provide a recommended servicing plan for the major 
municipal infrastructure needed to support development of the subject property. The review will 
be a macro level detail study with further details to be confirmed and provided during the design 
process in the form of detail designs and design briefs.  This report will demonstrate how proposed 
municipal servicing is in conformance with the MSS recommendations.  Any deviation from the 
MSS documents will also be identified with rationalization for the change.  

This report was prepared in accordance with the November 2009 Servicing Study Guidelines for 
Development Applications in the City of Ottawa.  Appendix A contains a customized copy of those 
guidelines which can be used as a quick reference for the location of each of the guideline items 
within the study report.  

1.3 Subject Property 
The current draft plan for the subject property, which is located in the Fernbank Community, is 
identified on Figure 1.2, which is located in Appendix A.  The property covers a total area of 
about 53 ha and is bounded by Fernbank Road to the south, Abbott Street and the Trans Canada 
Trail to the north, future CRT lands to the west and Robert Grant Avenue to the east.  The upper 
reaches of the Flewellyn Drain also extend north of Fernbank Road into the property.   

The proposed land use for the subject property, which is in general conformance with the FCDP, 
will include a residential mix of single family units, townhouses and stacked townhouses.  The 
draft plan also provides land for both an elementary and secondary school and both a 
neighbourhood and community park. Also as per the FCDP, an east-west collector road (Cope 
Drive) is proposed to bisect the property. 
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1.4 Phasing 
The total land holdings purchased by the CRT group cover about 165 ha. The proposed draft plan 
shown in Figure 1.2 includes about 53 ha. However, the owners are proposing to develop the 
lands covered by the draft plan in at least two phases. Figure 1.3 identifies the current phasing 
plan as envisioned by the Owners. 

Phase 1, which includes construction of the first phase of the stormwater management facility 
covers about 53 ha. It includes the northern portion of the property including two school sites, one 
park and Cope Drive, the east-west collector street. Phase 1A, within Phase 1, is also identified in 
Figure 1.3. That area, covering about 7 ha, is the only portion of the draft plan with stormwater 
runoff tributary to Pond 6 which is located on the Fernbank Crossing lands east of Robert Grant 
Avenue. 

It is the Owner’s intent to develop Phase 1, including 1A, immediately upon receipt of approvals. 
The timing of development of Phase 2 will be market determined. 

1.5 Previous Studies 
The Fernbank Community development process included a number of background studies that 
are pertinent to the subject site. Three integrated Class Environmental Assessment 
Studies/Master Plans were prepared in support of the FCDP which include: 

• Transportation Master Plan; 

• Environmental Management Plan (EMP); 

• Master Servicing Study (MSS). 

In 2011, IBI Group completed a Conceptual Site Servicing Plan for the CRT Lands.  That report 
was designed to assist the City in preparation of draft conditions for development of the subject 
property. 

In January 2012, Novatech Engineering Consultants Ltd. completed the Fernbank Community 
Sanitary Trunk Sewer Design Report of the Fernbank Trunk Sewer.  That sewer was identified in 
the 2009 MSS report. The 2012 report built upon previous design elements and included some 
changes to the proposed sewer design originally identified in the 2009 document.  It is the latter 
report that will provide the design framework for the sanitary sewer design for the subject site. 

Subsequent development applications under the Planning Act will be supported by these 
studies/plans. These studies were prepared and followed integration with the Planning Act 
provision of the Municipal Engineers Association Class Environmental Assessment Process 

The subject property will follow closely the recommendations of those three reports. With respect 
to the provision of water supply, wastewater disposal and treatment of stormwater runoff, the 
recommendations of the EMP, MSS and the 2012 Fernbank Sewer Report will provide the 
development criteria on which the subject property will develop. Any deviations from the previous 
report criteria will be identified in later sections of this report. 

1.6 Environmental Issues 
The total property purchased by the CRT group includes some natural environment features as 
shown on Figure 3.2 in the EMP report which is included in Appendix B for reference. These 
include remnant higher quality trees, deciduous hedgerows, meadow habitat and wooded areas. 
The upper reaches of the Flewellyn Drain also extend about 950 meters into the property from 
Fernbank Road. In August 2011, under By-Law No. 2011-311, the City of Ottawa formally closed 
that portion of the Drain and it is no longer recognized as a Municipal Drain as per the provincial 
Drainage Act. A copy of the By-Law is attached in Appendix B. 
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A permit from the Rideau Valley Conservation Authority is required to fill the former Municipal 
Drains located north of Fernbank Road within the subject property. Two previously acquired 
permits have both expired. The owners have recently applied for an amendment to the expired 
permits. 

It is also proposed to lower about 650 m of the existing Flewellyn Drain south of Fernbank Road. 
That work is required to achieve the herein recommended operating levels of the SWM Facility 
Pond 5. Additionally, the City of Ottawa has requested that the balance of Flewellyn Drain to 
Flewellyn Road also be upgraded. Therefore, an additional 800 m of existing drain will also be 
improved as part of the development of the CRT lands. 

1.7 Pre-Consultation 
There have been several consultations with City officials including project planners, engineers and 
municipal drain staff. Although no formal notes of these meetings were recorded, some of the 
issues reviewed include: 

• Phasing; 

• Wood lots; 

• EIS and Tree Preservation Plan; 

• Geotechnical Report; 

• Traffic Impact Study; 

• Park & Ride; 

• Municipal Drain Closure. 

During the recent City review of this report, the City advised that the City’s 2013 Wastewater IMP 
and subsequent 2016 Update were completed. In accordance with the recommendations from 
these reports, the City requested that future flows through the CRT property be updated to include 
the following external flows: 

 
• Liard Street Pump Station 108 l/s 

• OPA 76 Area 6 Pump Station   84 l/s 

• Future Developments 100 l/s 

 292 l/s 

IBI advised that the proposed sub-trunk sanitary sewer through the CRT lands could not accept 
the 100 l/s for future developments without significantly impacting the development of the CRT 
property. The City subsequently dropped the requirement for capacity provision for the 100 l/s for 
future developments. Therefore, the proposed sub-trunk sewer through the CRT property will be 
sized to provide capacity for external flow from both the existing Liard Street Pump Station and 
the Area 6 Pump Station. A copy of a relevant e-mail dated January 31, 2017 is included in 
Appendix B. 

There also has been some previous correspondence with the provincial Ministry of Environment 
(MOE) and the Rideau Valley Conservation Authority (RVCA) regarding the development of Phase 
1. Copies of e-mail correspondence from 2013 from those agents is also included in Appendix B.  
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1.8 Geotechnical Considerations 
A Geotechnical Investigative Report entitled “Geotechnical Investigation Proposed Residential 
Development CRT Lands – Phase 1, Fernbank Road Ottawa, Ontario”, number PG2236-2R, and 
dated July 23, 2014, was prepared by Paterson Group Inc.  The objectives of the investigation 
include:  

• Determination of the subsoil and groundwater conditions; 

• Provision of preliminary geotechnical recommendations pertaining to the design and 
development of the subject site including construction considerations. 

Among other items, the report will comment on the following: 

• Site grading; 
• Foundation design; 
• Pavement structure; 
• Infrastructure construction; 
• Groundwater control; 
• Grading; 
• Tree planting. 

Among other considerations, the report confirmed that there are limited locations where a 
maximum grade raise limit of 2.5 m is recommended. These limitations exist only in areas where 
silty clays are located below proposed footing elevations. Figure 1.4 indicates these areas. The 
proposed maximum grade raises in the limitation areas are in the 2.2 m range. There are no grade 
raise limitations for the balance of the subject site. 

The Owners have also obtained a Permit To Take Water for Phase 1. The PTTW No. 3238-
9TLP82, which covers water taking for the subdivision, Pond 5 and the Flewellyn Drain 
improvements is included in Appendix B. 
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2 WATER SUPPLY 
2.1 Existing Condition 
The Fernbank Community is located within the City’s 3W Pressure Zone which includes most of 
Kanata and Stittsville and is one of the most rapidly growing areas in the City. Potable water to 
this area is pressurized at the Glen Cairn Pump Station where a major water storage reservoir 
(Glen Cairn Reservoir) is located. Two of the major watermains in this pressure zone from the 
pump station are located along Hazeldean Road and Terry Fox Drive. As part of the development 
to the east of the site a 300 mm watermain has been extended from the Trans Canada Trail 
watermain along Livery Street and Bobolink Ridge crossing Robert Crescent Avenue to the limit 
of Phase 1. Another main adjacent to the subject site is located in Abbott Street and the Trans 
Canada Trail. Figure 2.1 indicates the limits of existing watermains in the vicinity of the subject 
property. 

2.2 Master Servicing Study 
The Master Servicing Study recommended a conceptual water plan for the FCDP. A copy of the 
recommended plan, Watermain Layout Drawing No. 101108-WM, Revision 3, is included in 
Appendix C. For the subject property to be properly serviced with a reliable water supply, two 
connections to an existing 400 mm diameter main are recommended: one at Abbott Street west 
of Iber Road and the second along the Trans Canada Trail east of Iber Road. To complete a loop, 
an additional main is proposed along Bobolink Ridge. The 2009 MSS report recommended that 
all these mains be 300 mm diameter.  

The connection to the existing 400 mm diameter main in the Trans Canada Trail has been 
completed by the adjacent Fernbank Crossing development which is located immediately east of 
Robert Grant Avenue and extended westward to Bobolink Ridge.  

2.3 Design Criteria 

2.3.1 Water Demands 
Water demands have been calculated for the Phase 1. Per unit population density and 
consumption rates are taken from Tables 4.1 and 4.2 at the Ottawa Design Guidelines – Water 
Distribution and are summarized as follows: 

• Single Family     3.4 person per unit 

• Townhouse and Semi-Detached  2.7 person per unit 

• Average Apartment   1.8 person per unit 

• Residential Average Day Demand 350 l/cap/day 

• Residential Peak Daily Demand  875 l/cap/day 

• Residential Peak Hour Demand  1,925 l/cap/day 

• ICI Average Day Demand  50,000 l/gross ha/day 

• ICI Peak Daily Demand   75,000 l/gross ha/day 

• ICI Peak Hour Demand   135,000 l/gross ha/day 

Residential units in Phase 1 consist of single family and street townhouses. There are two school 
sites, Blocks 325 and 357, which are included in the hydraulic analysis and three future high 
density residential sites, Blocks 336, 355 and 356. A population of 90 persons per hectare is used 
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to calculate the water demands for the future high density sites. A watermain demand calculation 
sheet is included in Appendix C and the total water demands are summarized as follows: 

• Average Day  13.39 l/s 
• Maximum Day  28.04 l/s 
• Peak Hour  58.41 l/s 

2.3.2 System Pressure 
The Ottawa Design Guidelines – Water Distribution (WDG001), July 2010, City of Ottawa, Clause 
4.2.2 states that the preferred practice for design of a new distribution system is to have normal 
operating pressures range between 345 kPa (50 psi) and 552 kPa (80 psi) under maximum daily 
flow conditions.  Other pressure criteria identified in Clause 4.2.2 of the guidelines are as follows: 

Minimum Pressure Minimum system pressure under peak hour demand conditions shall not 
be less than 276 kPa (40 psi) 

Fire Flow During the period of maximum day demand, the system pressure shall 
not be less than 140 kPa (20 psi) during a fire flow event. 

Maximum Pressure Maximum pressure at any point in the distribution system shall not 
exceed 689 kPa (100 psi).  In accordance with the Ontario 
Building/Plumbing Code, the maximum pressure should not exceed 552 
kPa (80 psi).  Pressure reduction controls will be required for buildings 
where it is not possible/feasible to maintain the system pressure below 
552 kPa. 

2.3.3 Fire Flow Rates 
In the recent Technical Bulletin ‘ISDTB-2014-02, Revisions to Ottawa Design Guidelines – Water’, 
the fire flow requirements for single detached dwellings and traditional town and row houses can 
be capped at 10,000 l/min providing that there is a minimum separation of 10 meters between the 
backs of adjacent units and that the town and row house blocks are limited to 600 square meters 
of building areas and seven dwelling units.  As the residential units in the Phase 1 meet the 
requirements of ISDTB-2014-02, the fire flow rate of 10,000 l/min (166.7 l/s) is used in the fire flow 
analysis. 

As there are no details for the institutional land, a fire flow rate of 13,500 l/min (225 l/s) will be 
used in the fire flow analysis. This value should be considered conservative for a school with a 
sprinkler system.  

2.3.4 Boundary Conditions 
The City of Ottawa has provided hydraulic boundary conditions at two locations along the Trans 
Canada Trail 400 mm watermain. Two separate boundary conditions are given for the max day + 
fire scenario, one for a fire flow rate of 204 l/s which is used to calculate the residential units and 
one for a fire flow of 262 l/s which is used in the institutional lands analysis. A copy of the boundary 
condition is included in Appendix C and summarized as follows: 
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CONNECTION 1 

CONNECTION 2 
 

Max HGL (Basic 
Day) 

161.1 m 161.4 m 

Peak Hour 154.7 m 154.8 m 

Max Day + Fire  
(204 l/s Fire Flow) 

152.8 m 153.0 m 

Max Day + Fire  
(262 l/s Fire Flow) 

150.6 m 150.9 m 

2.3.5 Hydraulic Model 
A computer model Phase 1 has been developed using the H20 MAP Version 6.0 program 
produced by MWH Soft Inc. The model includes the existing watermains and boundary conditions 
identified in Section 2.3.4. 

2.4 Proposed Water Plan 

2.4.1 Modeling Results 
The hydraulic model was run under basic day, maximum day with fire flows and under peak hour 
conditions for Phase 1.  Water pipes are sized to provide sufficient pressure and to deliver the 
required fire flows.  

Results of the hydraulic model are include in Appendix C and summarized as follows: 

 

Scenario 

Basic Day (Max HGL) Pressure Range  508.7 to 544.5 kPa 

Peak Hour Pressure Range   441.4 to 477.1 kPa 

Max Day + 204 l/s Fire Flow Minimum Flow 184.7 l/s  

Max Day + 262 l/s Fire Flow Minimum Flow 243.4 l/s  

 

A comparison of the results and design criteria is summarized as follows: 

Maximum Pressure All notes have basic day pressures under 552 kPa, therefore pressure 
reducing control is not required for this development. 

 

Minimum Pressure All nodes in the model exceed the minimum value of 276 kPa (40 psi). 

Fire Flow The lowest fire flow for the residential lands is 184.4 l/s which exceeds 
the requirement of 166.7 l/s while the lowest fire flow for the institutional 
blocks is 243.4 l/s which exceeds the requirement of 225 l/s. 
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2.4.2 Watermain Layout 
The proposed watermain layout for Phase 1 is shown on Figure 2.2. In accordance with the Master 
Servicing Study, a 300 mm watermain is extended on Bobolink Ridge connecting to the existing 
300 mm main. A 300 mm watermain is also installed on Goldhawk Drive and Angel Heights 
extending across the Hydro One corridor and Trans Canada Trail to connect to the existing 400 
mm watermain providing two connections to the Phase 1 development. All other mains are 150 
mm and 200 mm.  
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3 WASTEWATER DISPOSAL 
3.1 Existing Conditions 
The Hazeldean Pump Station (HPS) is the recommended wastewater outlet for all lands in the 
FCDP, including the subject site. Among other areas in Kanata, including Bridlewood, Kanata 
South Business Park and the Glen Cairn Community, the HPS also serves most developed lands 
in Stittsville west of Terry Fox Drive and south of Hazeldean Road. Flows are directed towards the 
station via the existing 750 mm diameter Stittsville Trunk Sewer which is located in Abbott Street 
and the Trans Canada Trail.  

The 900Ø South Glen Cairn Trunk and 750Ø Glamorgan Trunk Sewer also contribute wastewater 
flows to the HPS. A 525Ø sub-trunk sewer in Cope Drive near the south west section of the FCDP, 
west of Terry Fox Drive, also directs flows to the South Glen Cairn Trunk sewer.  

The design of the station did not consider the Fernbank Community. Recognizing the need to 
complete upgrades to the HPS in order to accommodate new growth from the Fernbank 
Community, the City, in 2014, completed upgrades to the HPS and increased its capacity to 1225 
l/s. The Fernbank Trunk Sewer was subsequently completed and is terminated at MH FT24 which 
is located in the Hydro One easement within the subject site. 

Figure 2.1 shows the location of the existing sanitary sewer system in the vicinity of the subject 
site. 

3.2 Master Servicing Studies 
The June 24, 2009 Master Servicing Study was completed in support of the FCDP. The MSS 
Report recommended a wastewater collection and disposal system for the FCDP, including the 
subject site. Subsequent to completion of the 2009 MSS report, Novatech Consulting Engineers 
Ltd completed the Fernbank Community Sanitary Trunk Sewer Design Report in 2012.  The latter 
report recommended construction of the Fernbank Trunk Sewer in the Hydro One easement 
adjacent to the Trans Canada Trail.  The upper reach of the Trunk Sewer is designed as a 600 
mm dia pipe at 0.39% slope and is proposed to be constructed immediately north of the subject 
site and will provide an outlet capacity at MH-FT24. Copies of the Drainage Area Plan and design 
sheet from the 2012 Fernbank Trunk Sewer report are included in Appendix D. 

The following is a comparison of the proposed tributary areas and population projections from the 
2012 report and the CRT Phase 2 design.  

 

Table 3.1 Elements Tributary to MH-FT24 

DESIGN AREA (HA) POPULATION 
2012 200.11 10436 
CRT Phase 1* 203.44 10400 

* The areas and populations for the MH-FT24 outlet have been adjusted to account for OPA Expansion Area 6. 
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Table 3.2 Elements Tributary to MH-FT18 

DESIGN AREA (HA) POPULATION 
2012 13.19 538 
CRT Phase 1* 12.21 524 

* The areas and populations for the MH-FT24 outlet have been adjusted to account for OP Expansion Area 6. 

As is evident from these tables, the areas and population estimates for each outlet are relatively 
consistent.  There are to be some minor differences expected between final design, when final 
lotting is known, and the more macro focused master study estimates.  Therefore, the sanitary 
design is in general conformance with the 2012 Trunk Sewer Report.  

There are some changes now recommended to the sanitary drainage area boundaries, especially 
along the west side of Robert Grant Avenue and the drainage divide along the Phase 1A limits.  
The changes are identified in Figure 3.1.  The significant change is that the school site, Block 361, 
adjacent to Robert Grant Avenue is now proposed to be serviced from Cope Drive and be tributary 
to the proposed 600 mm Ø sub-trunk sewer in Goldhawk Drive.  The MSS report recommended 
that the school site be tributary eastward to the Fernbank Crossing development.  The change is 
recommended because of ownership boundaries.   

Upstream of MH-FT24 on the Fernbank Trunk Sewer, the 2009 MSS document recommended 
construction of a 525 mm diameter sub-trunk sewer along Goldhawk Drive and a 450 mm diameter 
sewer oversized for external lands west of Shea Road.  A copy of the 2009 MSS Sanitary Drainage 
Area Plan (Drawing 101108-SAN) is included in Appendix D.  Since the 2009 MSS report was 
completed, the City of Ottawa has requested that the CRT sanitary sewer be oversized to account 
for wastewater flows to the existing Laird Street Pump Station and also expected flow from the 
2012 OPA Area 6 expansion lands. The latter areas were brought into the urban envelope in 2012 
as part of the last Official Plan review by the City.   

In accordance with recent instructions from the City of Ottawa, an allowance for external flows of 
192 l/s has been provided in the proposed 600 mm Ø sub-trunk sewer in the subject property, 108 
l/s for the Liard Street Pump Station and 84 l/s for the OPA 76 Area 6 lands. Refer to an e-mail 
string last dated January 31, 2017 from the City located in Appendix B. 

Therefore, the recommended sanitary sewer extension through the CRT Phase 1 site to 
accommodate the revised design criteria is now a 600 mm diameter pipe as opposed to the 
450/525 pipe recommended in the MSS report.  

As recently agreed with the City, the proposed 600 mm diameter sanitary sub-trunk sewer through 
the CRT property has been sized to accommodate the following external flows: 

 
• Liard Street Pump Station 108 l/s 

• OPA 76 Area 6 Pump Station   84 l/s 

 192 l/s 

Those flows are in addition to other upstream flows from future developments within the 
Fernbank CDP area. 
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3.3 Design Criteria 
The sanitary sewers for the subject site will be based on the recommendations of the 2009 MSS 
and the standards of both the City of Ottawa and the provincial Ministry of the Environment.  Some 
of the key criteria will include the following: 

Average Day Residential Flow   350 l/cap/day 
Residential Peaking Factor   Harmon Formula: (min. -2.0, max, -4.0) 
Industrial Flow Rate    50,000 l/day/ha 
Commercial & Institutional Flow Rate  35,000 l/day/ha 
ICI Peaking Factor    1.5 
Infiltration Rate     0.28 l/s/ha 
Single Unit Population Density   3.3 ppu 
Townhouse Unit Population Density  2.5 ppu 
Mixed Use Residential Area Density  1.8 ppu 
Velocities     Min 0.6 m/s 
       Max 3.0 m/s 
 

Table 3.3 Minimum Allowable Slopes 

DIAMETER (MM) SLOPE (%) 
200 0.320 
250 0.240 
300 0.816 
375 0.140 
450 0.111 

525 and larger 0.100 
 

Where practical and where there are less than 10 residential connections, the first lengths of 
sanitary sewers are designed as 200 mm diameter pipes with a minimum slope of 0.65%.  The 
population densities used for the wastewater design for the subject lands are those recommended 
in the 2009 MSS document which are: 

Low Density  3.3 pers/unit 
Medium Density  2.5 pers/unit 
High Density  1.8 pers/unit 
 

For the purpose of this Design Brief document, single family units are considered low density and 
townhouse units are considered medium density.  

3.4 Recommended Wastewater Plan 
The recommended wastewater plan for the CRT Lands is shown in Figure 3.2. Sanitary sewer 
sizes are included only for the sewers 250 mm Ø and larger. To accommodate the expanded 
external wastewater drainage limits, construction of a 600Ø sub-trunk sewer is now proposed in 
Goldhawk Drive south to Cope Drive.  That sub-trunk sewer will be oversized for future 
developments west of Goldhawk Drive, including the Laird Street Pump Station sewer shed and 
OPA Expansion Area 6.  With the exception of Area 1A identified on Figure 1.3, all wastewater 
flows for the draft plan area will be directed to the proposed Goldhawk Drive 600Ø sub-trunk 
sewer. Drainage from Area 1A will outlet directly to the Fernbank Trunk Sewer at MHFT18 near 
Robert Grant Avenue. 

The balance of Goldhawk Drive within the draft plan will include 375Ø and 300Ø sewers. Most of 
the remaining sanitary sewers within the subject site will be 250Ø and 200Ø.   
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3.5 Wastewater Outlet 
The recommended wastewater plan for the FCDP includes construction of a new Fernbank Trunk 
Sewer to be located in the Trans Canada Trail and hydro easement adjacent to the existing 
developments in Stittsville. The new trunk sewer, which is now installed up to MHFT24, outlets 
directly to the HPS. With the exception of about 25 ha in the extreme south-east of the FCDP, the 
new Fernbank Trunk Sewer will provide an outlet for the FCDP lands located south of the Trans 
Canada Trail.  

The 2009 MSS Report also completed a sanitary hydraulic gradient analysis (HGL). The 
recommended Hazeldean Pump Station overflow system included a diversion to the Monahan 
Constructed Wetlands Stormwater Management Facility.  The predicted HGL at the station was 
95.0 meters.  The overflow will protect all development lands in the FCDP and most of the existing 
sewershed. A copy of Figure 6.1 Hydraulic Grade Line Analysis and the Sanitary Sewer Hydraulic 
Grade line Analysis (2031) from the 2009 MSS report is attached in Appendix D.  

The City recently advised that the current sanitary hydraulic grade line (HGL) at the Hazeldean 
Pump Station is now 95.30 m as opposed to the 95.0 m HGL predicted in the 2009 MSS review. 
Because the proposed sanitary sewer system through the subject property, as well as the new 
completed Fernbank Trunk Sewer, are to carry the 192 l/s external flow (Liard Street Pump Station 
and Area 6 Expansion Lands) recently requested by the City, we have completed another review 
of the sanitary HGL along the Fernbank Trunk Sewer as well as into the CRT development. The 
detailed analysis is included in Appendix D. 

The static analysis is based on the Darcy–Weisbach formula. Table 3.4 shows a comparison of 
the current analysis based on the sewer as-built design, and the MSS analysis. 

 

Table 3.4 Sanitary HGL Analysis along the Fernbank Trunk Sewer 

FERNBANK TRUNK SEWER 

AS-BUILT SEWER MSS DESIGN 

LOCATION HGL LOCATION HGL 

MH FT-01 95.39 974 95.09 

MH FT-08 95.60 972 95.91 

MH FT-18* 97.50 934 97.96 

MH FT-24** 99.93 924 100.75 

* CRT East connection point 
**CRT West connection point 

The sewer locations in the above table represent common locations. This analysis indicates that 
the sanitary HGL along the trunk sewer is lower than previously predicted in the MSS document 
even though more wastewater is included in the current analysis. This seems to be related to the 
different hydraulic loss coefficients used in the analysis. The current review used the hydraulic 
loss coefficients as per Appendix 6-B.1 from the City of Ottawa Sewer Design Guidelines and 
Section 1.7 from the MOE Guidelines which are both located in Appendix D. The difference 
however appears to be a moot matter. The current analysis indicates that the proposed basements 
are several meters above either sanitary HGL. 

From MH FT-18 (MSS node 934) the hydraulic analysis was carried to MH 146A in Putney 
Crescent which is the nearest MH in Phase 1A. The estimated sanitary HGL at MH 146A is 100.96 
meters and the lowest basement footings at this location are designed to be near 103.66 meters. 
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There is a similar situation immediately upstream from the Fernbank Trunk Sewer MH FT-24 
where the analysis was extended to MH 103A in Goldhawk Drive. The HGL at MH 103A is 
predicted to be 100.60 meters and the nearest basement footings are designed to be near the 
105.75 elevation. Based on this analysis, the logical conclusion is that the Fernbank Trunk Sewer 
hydraulic gradient will not impact building construction in the CRT development. 

3.6 Local Extraneous Flows 
All sanitary sewers will be constructed to City of Ottawa standards, including testing prior to being 
put into service. There are no unusual local conditions within the subject site that are expected to 
contribute extraneous flows higher than those noted in the City’s guidelines. 

3.7 Sewer Calculations 
Detailed sanitary sewer design sheets, using recommendations from the MSS, and criteria of the 
City of Ottawa and the provincial Ministry of Environment, and Sanitary Drainage Area Plans 
(Drawings 27970-501, 501A and 501B) are provided in Appendix D.  

3.8 Environmental Constraints 
There are no significant environmental constraints associated with development of the subject 
site. The upper reaches of the former Flewellyn Municipal Drain on the Owners property will be 
filled as part of the Phase 1 development. The wood lot identified in the EMP report is in a future 
phase and not covered by the current draft plan. The City has the option to purchase the wood lot. 

3.9 Emergency Overflow 
The wastewater outlet for the CRT Lands will be the Hazeldean Pump Station. Most sanitary pump 
stations in urban locations include overflows as an additional redundant operational system. The 
HPS includes an overflow to the Monahan Drain. 
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4 MINOR STORM SEWER SYSTEM 
4.1 Existing Conditions 
The subject property is located within the Fernbank Community Development area north of 
Fernbank Road and south of Abbott Street/Trans Canada Trail and immediately west of Robert 
Grant Avenue. The approved MSS and EMP recommend construction of nine stormwater 
management facilities and associated storm sewer services to provide stormwater management 
for the Fernbank Community. As outlined in the MSS, the majority of the subject property is 
tributary to Pond 5 and a small portion is tributary to Pond 6. The draft plan covers an area of 
about 53 ha within the overall development.  

The site’s topography is generally between the 109 and 105 contours with most of the site draining 
towards the south into Flewellyn Drain. Although a portion of the plan is farmed, most of it consists 
of uncultivated grass lands. The north-east corner of the site, about 7 ha, drains to the east and 
runoff from this area will be tributary to Pond 6 which is located in the neighbouring development 
east of Robert Grant Avenue. Figure 4.1 indicates the existing drainage patterns for the subject 
site.  

The geotechnical report indicates that most of the site consists of about 0.2 to 0.3 meters of topsoil 
over glacial till. Bedrock is generally shallow being about 0.5 to 1.0 m below surface towards the 
north of the site and between 1.60 m and 3.15 m deep for the remainder of the site. These are 
also pockets of silty clay at varying depths. 

A portion of the Flewellyn Drain is located within the Owner’s property. As outlined within Section 
1.6, about 950 m of the upper reaches of the drain north of Fernbank Road were formally closed 
as municipal drains in a 2011 City By-Law (No. 2011-311) and a permit to fill those ditches was 
previously issued by the RVCA. However, because the permit expired in February 2016, the 
Owners will seek an extension to the permit. This work is to be coordinated with the City of Ottawa 
and the Rideau Valley Conservation Authority. 

4.2 Master Servicing Studies 
The 2009 EMP and MSS reports made preliminary recommendations for design of the stormwater 
management system for the FCDP. These recommendations included preliminary sizing of the 
stormwater management facilities complete with operating levels.  

The MSS report recommended construction of Pond 5 on the subject site with an outlet to the 
existing Flewellyn Drain. In an effort to limit storm sewer hydraulic gradients and significant grade 
raising, the MSS report recommend that the 1:100 operating level of Pond 5 be about 104.4 m. 
To accomplish that elevation, about 375 meters of the Flewellyn Drain south of Fernbank Road 
was recommended to be lowered.  

The 2011 Conceptual Site Servicing Study report completed a further analysis with respect to 
grade raising and recommended that the 1:100 year operating level of Pond 5 be lowered to about 
103.9 m. It was also recommended that the Flewellyn Drain be lowered south of Fernbank Road 
for a distance of about 600 meters in order to accommodate the proposed operating levels.  

It is also proposed to modify the drainage limits between Ponds 5 and 6. Figure 4.2 shows these 
adjustments. There is a modest change to the drainage limits towards the north-east of the 
property as well as along the western limit of Robert Grant Avenue, which are now confirmed 
based on final lotting and the final design of the arterial road. Also, the secondary school site is 
recommended to be serviced by Pond 5, the construction of which is in control of the CRT Owners. 
These changes are fairly minor and will not impact the overall designs of either Pond 5 or 6. 
Additionally, the drainage split between Pond 5 and 6 at the north east corner of Phase 1 has now 
been finalized. These drainage limits were originally identified in the “West Park Pond 6 
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Stormwater Management Report and Design Brief Report” which was completed in support of the 
Pond 6 design. A copy of Figure 2 from that report is included in Appendix E for reference.   

The minor storm sewers recommended in the 2009 MSS are now proposed to be larger. This is 
mostly due to the change in design criteria issued by the City in 2012. A copy of the Storm 
Drainage Area Plan Minor System Drainage (dwg 101108STM1) from the 2009 MSS report is 
included in Appendix E. A copy of the CRT Phase 1 storm design sheet and drainage area plans 
27970-500, 500A and 500B are also included in Appendix E. The following Table 4.1 indicates 
some of the significant sewers size changes now recommended for Phase 1. 

Table 4.1 Minor Storm Sewer Size Changes 

LOCATION SEWER SIZES (MM Ø) 

DESIGN MSS 
NODE 2009 MSS CURRENT 

DESIGN 
Bobolink Ridge (535-529) 975 1500 
Goldhawk Drive (529-523) 1650 2100 
Cope Drive (525-523) 1500 1950 
Goldhawk Drive (523-519) 1950 2700 

4.3 Minor Storm Sewer Design Criteria 
In keeping with guidelines published by the City of Ottawa for storm sewers in Greenfield 
developments, the storm drainage system proposed for the CRT Phase 1 lands will follow the 
principles of dual drainage. 

The minor storm flow estimates were reviewed by the rational method. Some of the significant 
criteria used in the minor storm sewer design are: 

• Intensity    1.5 year curve (local and collector roads) 
• Initial Time of Concentration  10 min 
• Runoff Coefficients:    

Singles/Townhouses   Front yards = 0.75 
       Rear yards = 0.5 

• Velocities    0.80 m/s to 6.0 m/s 
• Manning roughness coefficient  0.013 (smooth wall pipes) 
• Minimal allowable slopes  Refer to below table 

 

Table 4.2 Minimal Allowable Slopes 

DIAMETER (MM) SLOPE (%) 

250 0.432 
300 0.340 
375 0.250 
450 0.195 
525 0.160 
600 0.132 

750 and larger 0.100 
 

• Minimum depth of cover of 2.0 m 
• Inlet-control rate to capture 5 year peak flows 
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• 100 year Hydraulic Grade Line (HGL) separation to be greater than 0.30 m from the 
underside of footing 

• HGL analysis calculated with XPSWMM 

4.4 Proposed Minor Storm Sewer Plan 
The minor storm sewer design sheet and the storm drainage area plans are included in Appendix 
E. The proposed minor storm sewer plan for the CRT Phase 1 lands is indicated on Figure 4.3. 
Only sewer sizes 750 mm diameter and larger are indicated. 

All drainage form the subject site will be directed into the proposed SWMF Pond 5 via large storm 
sewers in Goldhawk Drive. Most of the storm sewers were designed based on the rational method; 
however, the sewer sections MH 303 to MH 207 on Goldhawk Street and Street No. 26 and MH 
207 to MH 300 on Street No. 25 were sized based on stormwater management criteria which are 
discussed in detail in the “Fernbank Pond 5 Stormwater Management Facility Report and Design 
Brief, March 2016”. Essentially, the proposed 1500 mm diameter sewer in Street No. 25 is a first 
flush pipe and the 2100 mm diameter sewer south of MH 207 is a dual purpose pipe serving as a 
minor storm pipe during most events but as an overflow conveyance during rare events. The 
overflow pipe provides flow separation, allowing the first flush to be diverted to the sediment 
forebay via the 1500 diameter first flush pipe, and minor flow in excess of the first flush to be 
conveyed directly to the wet well. During less frequent events, overflows will bypass the sediment 
forebay, thus preventing re-suspension of sediment. During these events, the 1500 mm diameter 
first flush pipe will continue to function concurrently. 

4.5 Robert Grant Avenue Drainage 
Phase 1 of the CRT lands abuts the arterial road Robert Grant Avenue which is located to the east 
of the subject site. The natural topography of the CRT property in the vicinity of the arterial road 
slopes from west to east towards the road. Figure 4.1 provides an indication of the existing 
drainage pattern for the subject site. 

Since there are two projects that were each designed by different engineers and abut and impact 
each other, IBI has discussed, reviewed and agreed with the roadway designers, Novatech 
Engineering, on the limits of runoff that can be accommodated by the arterial roadway drainage 
design. Figure 4.4 indicates these limits in terms of location, areas and flows. The significant 
limitation to development of the CRT lands adjacent to the Robert Grant Avenue is that no minor 
storm runoff in the 1:5 yr. event can cross the roadway sidewalk. The only minor runoff from the 
subject site that can be accommodated by the arterial road drainage system is from short sections 
of three side streets: Bobolink Ridge; Cope Drive and a future street opposite Haliburton. 

There will be some major storm runoff from the edges of most developments along Robert Grant 
Avenue as well as the three side streets.  
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5 SITE STORMWATER MANAGEMENT 
5.1 Synopsis of Previous Reports 
The post-development drainage strategy for the Fernbank Community Development, including the 
subject site, was presented in the 2009 EMP and MSS. The conceptual post-development 
servicing of the lands tributary to Pond was presented in the 2011 Conceptual Site Servicing 
Study. In May 2016, IBI completed the “Fernbank Pond 5 Stormwater Management Facility Report 
and Design Brief”, outlining the design of the Pond 5 SWM Facility to which the majority of the 
development is tributary. The end-of-pipe SWM facility is designed to provide water quantity and 
quality control and outlet to the Flewellyn Drain. 

This report builds upon the recommendations and findings of the 2009 EMP, 2009 MSS, 2011 
Conceptual Site Servicing, and the 2016 Pond 5 Design Brief. It is intended to aid in the review 
and approval of the servicing for the proposed Phase 1 development. 

5.2 Objective 
The purpose of this report section is to present the dual drainage design, including the minor and 
major system, for the CRT Development Inc. Phase 1 development in the Fernbank Community. 
The design includes the sizing of inlet control devices, maximum depth and velocity of flow on the 
surface, and hydraulic grade line analysis. The stormwater system concept is discussed in 
subsequent sections and has been developed based on the October 2012 City of Ottawa Sewer 
Design Guidelines and February 2014 City of Ottawa Technical Bulletin ISDTB-2014-01. 

5.3 Dual Drainage Design 
The site was designed with dual drainage features, accommodating minor and major system flow. 
During frequent storm events, the effective runoff of a catchment area is directly released via 
catchbasin inlets to the network of storm sewers, called the minor system. During less frequent 
storm events, the balance of the flow (in excess of the minor flow) is accommodated by a system 
of rear yard swales and street segments, called the major system.  

The streets within Phase 1 feature a mix of sawtooth and continuous grade profiles. The sawtooth 
profile facilitates surface storage on subdivision streets. In accordance with City of Ottawa 
guidelines, rear yard storage has not been accounted for. Inlet control devices (ICDs) are 
proposed across the site to maximize the use of available on-site storage and control surcharge 
of the minor system during infrequent storm events. The dual drainage system has been evaluated 
using the DDSWMM hydrological model, which offers single storm event flow generation and 
routing. The minor system hydraulic grade line analysis has been evaluated using the XPSWMM 
dynamic model. 

There are two minor system outlets from Phase 1. The majority of the site is tributary to proposed 
Pond 5 to the south. The northern corner of the site, referred to as Phase 1A, is tributary to the 
existing Pond 6 to the east. Subsequently in this section, ‘Phase 1’ refers to those lands tributary 
to Pond 5.  

ICDs were initially sized based on the 5 year 3 hour Chicago design storm event. In some 
instances, the proposed ICD release rates and minor system sewer sizing were optimized to 
protect lots from surface flooding. This was accomplished by increasing ICD release rates above 
the 5 year storm event. For Phase 1A, the minor system restriction was set to respect the allowable 
release rate of the existing outlet. DDSWMM input parameters, including ICD restrictions, are 
summarized in Table 5.1.  
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The major system flow pattern includes the following outlet locations: future Phase 2 to the south 
via Dagenham Street and via Goldhawk Drive; the existing Dry Pond 3 located southwest of the 
corner of Abbott Street and Robert Grant Avenue.  

The DDSWMM drainage area plan is presented on Drawings 27970-750A and 750B (enclosed 
in Appendix F).  

Model files are enclosed on CD in Appendix F. It should be noted that due to the limitation of the 
modeling software, separate DDSWMM models were created for Phase 1 and Phase 1A. They 
read into one overall XPSWMM model.  

5.4 Stormwater Evaluation 

5.4.1 Hydrological Evaluation 
Land use, selected modeling routines, and input parameters for the subject site are discussed in 
the following sections.  

Land Use 

Phase 1 and 1A will be developed with a mixture of townhouses, single family units, one park and 
two school sites. Higher density residential is proposed for the eastern portion of the site.  

Storms and Drainage Area Parameters 

The main hydrology parameters are summarized below and in Table 5.1. 

• Design storms: The site was evaluated using the following storms: 

o 5 and 100 year 3 hour Chicago storm event with a 10 minute time step 

o 100 year 3 hour Chicago storm event + 20% increase in intensity with a 10 minute 
time step 

o July 1 1979, August 4 1988 and August 8 1996 historical storms with a 5 minute 
time step 

For consistency with the Pond 5 design, Phase 1 was also simulated with the following 
storms:  

o 100 year 24 hour SCS Type II storm event with a 12 minute time step, the design 
storm for the pond  

o 100 year 24 hour SCS design storm event with a 20% increase in intensity, 12 
minute time step, stress test 

• Infiltration: The selected infiltration losses are consistent with the City of Ottawa Sewer 
Design Guidelines. The Horton values are as follows: fo = 76.2 mm/h, fc = 13.2 mm/h, k = 
0.00115 s-1. 

• Area: The catchment areas are based on the rational method spreadsheet, with some 
minor modifications for modeling purposes.  

• Imperviousness: The imperviousness values are based on the runoff coefficients, which 
were determined by obtaining the footprint of the model units intended for the site and 
placing the maximum footprint on the lots.  

• Catchment Width: The catchment width was based on the conveyance route length of 
the drainage area and multiplied by two. The multiplier of two was only used if the drainage 
area had runoff contribution from both sides of the drainage area. 
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• Slope: The ground slope was based upon the average slope for both impervious and 
pervious area. Generally, the slope is approximately 2% (0.02 m/m). This assumes a 
slope of approximately 1% for impervious or road surfaces and 3% for pervious surfaces 
(lot grading). 

• Initial Abstraction (Depression Storage): The depression storage used for impervious 
areas was 1.57 mm and for pervious areas 4.67 mm, which is consistent with the City of 
Ottawa Sewer Design Guidelines values. 

• Manning’s Roughness: Manning’s roughness coefficients of 0.013 and 0.25 were used 
for impervious and pervious areas, respectively. 

• Baseflow: No baseflow components were assumed for any of the areas contributing 
runoff to the minor system. 

• Major system storage and routing: The subject site is comprised of both continuous 
grade and sawtooth road profiles. For drainage areas with sawtoothing, available surface 
storage has been calculated based on the grading plan. Flow is attenuated within low 
points with potential overflow cascading to the next segment downstream. The total 
volume at each low point, up to the overflow depth, is the maximum static storage. Rear 
yard segments have a sawtooth pattern with some storage available, but the storage is 
not accounted for as part of the analysis. 

For street segments with ponding, minor system capture is set to fully utilize storage 
during the 100 year design storm, while minimizing ponding during the 5 year event. 
Cascading overflow from a low point to a downstream segment utilizes the static storage 
available plus an additional amount of storage equivalent to the depth required for the flow 
to cascade over the downstream high point. The attenuation in street sags was evaluated 
to account for static storage and, if overflow occurs, dynamic storage. Within this report it 
is referred to as double routing.  

DDSWMM does not have a direct way of coding double routing since it does not allow the 
user to code dynamic storage over the high point. For this analysis, the method employed 
is that recommended in the February 2014 City of Ottawa Technical Bulletin ISDTB-2014-
01. It accounts for overflow from a street segment (regular static storage at a sag) being 
conveyed to a downstream dummy segment. In other words, a regular low point segment 
is provided with a downstream dummy segment for further flow attenuation to account for 
the dynamic ponding during overflow. 

There are no drainage area attributes associated with the dummy segment since it is a 
segment solely for routing. In addition, there is no inflow to the minor system from these 
dummy segments. The overflow hydrograph from the upstream catchment is routed in the 
dummy segment to the next “real” downstream segment. The dummy segments have the 
following specific characteristics: 

o Segment Length: Equivalent to the length of the maximum static storage from the 
street segment contributing to it. 

o Road Type: Equivalent to the right-of-way characteristics from the segment 
contributing to it, but with a longitudinal slope of 0.01% (0.0001 m/m).  

The dummy segments for major system routing have been applied to the analysis of the 
subject site. The segments are referenced as D1, D2, D3, etc. within the DDSWMM 
modeling file. The drainage area plan presented in Drawing 27970-750A and 750B does 
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not show the dummy segments, but the DDSWMM output file shows the dummy 
segments immediately following the corresponding major segment which cascades into 
that dummy segment.  

For street segments with continuous grade, simulations were based on the approach-
capture characteristics of the catchbasin with the constraint that during the 100 year 
design storm the maximum cascading flow does not exceed 0.3 m.  

For street segments with sawtoothing, simulations were based on the constraint that 
during the 100 year design storm the maximum depth of ponding (including cascading 
flow where applicable) does not exceed 0.3 m. Where surface storage is available, the 
storage-outflow characteristics for each low point were taken into consideration. The 
evaluation was undertaken assuming static conditions. The ponding plan for the subject 
site is presented on Drawings 27970-751A and 751B (enclosed in Appendix F).   

Rear yards were considered independently of street segments and rear yard catch basins 
were incorporated in the DDSWMM model. Simulations were based on the total 
interception of runoff by the storm inlets. This was done by specifying a one-to-one 
relationship between approach flow and capture flow. Storage volume in rear yards was 
not accounted for as available on-site storage. Overflow from the rear yards cascades to 
a major system road segment via swales.   

The two schools and higher density residential at the eastern edge of the site have been 
simulated with sufficient storage to contain the 100 year 3 hour Chicago storm event, with 
a provision for emergency overflow as indicated on Drawings 27970-750A and 750B.  
For the higher density residential blocks, the required storage could consist of roof top 
storage, parking lot storage and/or underground storage. As discussed in Section 4.5, 
some major flow from the eastern edge of the residential blocks will cascade to the Robert 
Grant Way right-of-way. The information is illustrated on Figure 4.4 and has been 
coordinated with the designers of the arterial road. The development of these blocks will 
be in accordance with the relevant constraints. 

• Minor system capture: The minor system capture is based on the 5 year 3 hour Chicago 
storm event for maximum ponding conditions. ICDs are incorporated into the design to 
protect the minor system from surcharge during infrequent storm events and to utilize the 
available on-site storage. The size of the inlet control devices (ICDs) was optimized using 
DDSWMM.  

The minor system inflow rate was optimized to account for continuous grade. Specifically, 
the model incorporates the actual flow entering the minor system on continuous grade 
based on approach-capture curves derived from the 1984 MTO Drainage Manual 
(specifically, Charts E4-7D and Chart E4-7H). Minor system capture was set to 
correspond to either the 5 year simulated flow, or the maximum capture during 
unrestricted 100 year flow conditions, whichever was less. This is due to the fact that 
based on the approach-capture curve, the actual capture may be less than the 5 year 
simulated flow. This results in there being cascading flow on the surface during both the 
5 and 100 year events. Therefore, at receiving low points, ICDs have been sized to fully 
capture the cascading flow from upstream street segments on continuous grade during 
the 5 year event, while minimizing ponding at the low point. 

The exception to this is the downstream low point within Phase 1A (S145B). The minor 
system restriction at this location was restricted to below the 5 year flow to meet the 
allowable release rate of 1200 l/s to the existing receiving trunk. The engineering 
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consultant for the trunk storm sewer, Novatech Engineering, provided the maximum 
allowable release rate to the sewer as well as the boundary condition (refer to 
correspondence in Appendix F).  

Areas where the capture rates have been revised for site optimization are noted in Table 
5.1.  

The main hydrological parameters used in the DDSWWM model are summarized in the below 
table. ICD restrictions are also summarized in tabular form on Drawing DETAILS-1.  
Table 5.1 DDSWMM Parameters 

AREA ID AREA 
(HA) MH D/S 

SEGMENT 
IMP 

RATIO 
LENGTH 

(M) 
WIDTH 

(M) 
AVAIL. 

STORAGE 
(CU-M) 

5 YEAR 
SIMULATED 
FLOW (L/S) 

07-PH1-
5CH.OUT & 
07-PH1A-
5CH.OUT 

ICD 
RESTRICTION 

(L/S) 

Phase 1 Minor system tributary to Pond 5 
S153 0.12 MH153 S149A 0.79 32 64 N/A 25 17.07(1) 

S149A 0.08 MH149 S149B 0.79 38 76 N/A 17 17(1) 
RES2A 0.66 MH129 S149C 0.86 74.25 148.5 64.6(2) 133 133 
S149C 0.09 MH149 S149B 0.79 99 99 1.09(6) 19 21.64(4) 
S149B 0.05 MH149 S128A 0.79 46 46 N/A 10 10(1) 
RES2B 0.56 MH129 RES1 0.86 63 126 70(2) 113.14 113.14 
S128A 0.18 MH128A S127B 0.79 58 116 9.63 35 107(3) 
S127B 0.26 MH127B S191B 0.79 72 144 37.78 53 59.65(3) 
S191B 0.37 MH191 S186 0.79 101 202 0.38 (6) 76 84.73(4) 
S128B 0.33 MH128B S188 0.79 73 146 35.6 67 74.28(3) 
R128B 0.08 MH128B RES3 0.50 48 48 N/A 10.83 10.83 
S188 0.33 MH188 S191A 0.79 80 160 N/A 67 37.29(1) 

R188A 0.08 MH188 RES3 0.50 43 43 N/A 10.75 10.75 
R188B 0.08 MH188 RES3 0.50 51 51 N/A 10.87 10.87 
R127B 0.19 MH127B R127C 0.50 46 92 N/A 25.35 25.35 
R127C 0.22 MH127B R191A 0.50 54 108 N/A 29.37 29.37 
R191A 0.19 MH191 S191A 0.50 45 90 N/A 25.31 25.31 
R189 0.07 MH189 RES3 0.50 46 46 N/A 9.53 9.53 
R177 0.07 MH177 RES3 0.50 45 45 N/A 9.52 9.52 
RES3 1.58 MH189 RG 0.86 178 356 185(2) 318.71 318.71 
S189 0.3 MH189 S191A 0.79 126 199 4.73 62 69.75(4) 

S191A 0.23 MH191 S186 0.79 91 162 14.04 45 186.15(3) 
R182A 0.3 MH182 R186 0.50 75 150 N/A 40.11 40.11 
R186 0.23 MH186 S186 0.50 62 124 N/A 30.9 30.9 
S186 0.23 MH186 S183 0.79 71 142 9.26 48 141.24(3) 
R175 0.36 MH175 R183 0.50 73 146 N/A 47.4 47.4 
R183 0.22 MH183 S183 0.50 57 114 N/A 29.48 29.48 

S152A 0.3 MH152 S151B 0.79 80 160 42.07 61 68.54(4) 
S152B 0.1 MH152 S151B 0.79 77 77 0.69(6) 21 23.49(4) 
R128A 0.14 MH128A R127A 0.50 35 70 N/A 18.72 18.72 
R127A 0.19 MH127A R151B 0.50 45 90 N/A 25.31 25.31 
R151B 0.20 MH151B S151B 0.50 49 98 N/A 26.70 26.70 
S151B 0.25 MH151B S182A 0.79 140 217 1.02 52.98 52.98 
S127A 0.17 MH127A S182A 0.79 46 92 N/A 35 23.51(1) 
S182A 0.29 MH182 S182B 0.79 76 152 44.83 58 141.61(3) 
S182B 0.29 MH182 S183 0.79 75 150 6.67 59 66.27(3) 
S183 0.24 MH183 S174 0.79 76 152 66.51 50 132.73(3) 

R182B 0.16 MH182 R182C 0.50 55 55 N/A 20.78 20.78 
R182C 0.12 MH182 R174 0.50 58 58 N/A 16 16 
R174 0.12 MH174 S174 0.50 58 58 N/A 16 16 
S190 0.06 MH190 S176 0.79 71 71 0.55(6) 13 14.48(4) 
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AREA ID AREA 
(HA) MH D/S 

SEGMENT 
IMP 

RATIO 
LENGTH 

(M) 
WIDTH 

(M) 
AVAIL. 

STORAGE 
(CU-M) 

5 YEAR 
SIMULATED 
FLOW (L/S) 

07-PH1-
5CH.OUT & 
07-PH1A-
5CH.OUT 

ICD 
RESTRICTION 

(L/S) 

S177 0.14 MH177 RG 0.79 49 98 N/A 29 9.4(1) 
S176 0.14 MH176 S175 0.79 96 96 N/A 29 7.62(1) 
INST2 6.57 MH176 S175 0.50 739 1478 618(2) 822 801.37 
S175 0.42 MH175 S174 0.79 109 218 9.23 82 118.66(4) 
S174 0.25 MH174 S173 0.79 68 136 14.44 51 57.18(4) 
S173 0.75 MH173 S172 0.79 80 160 14.78 140 156.12(4) 
INST1 2.88 MH172 S172 0.86 324 648 326(2) 582 579.45 
S172 0.23 MH172 PH2 0.79 65 130 18.32 47 52.88(4) 

S135A 0.14 MH135 S135B 0.79 75 75 N/A 29 16.77(1) 
S135B 0.12 MH135 S134A 0.79 81 81 0.95(6) 23 46.36(4) 
S134C 0.06 MH134 S134A 0.79 60 60 N/A 13 9.26(1) 
S136A 0.11 MH136A S134B 0.79 82 82 N/A 23 14.42(1) 
S134B 0.14 MH134 S134A 0.79 77 77 N/A 27 22.21(1) 
R151A 0.18 MH151A R134 0.50 48 96 N/A 24.17 24.17 
R134 0.21 MH134 S134A 0.50 56 112 N/A 28.2 28.2 

S134A 0.19 MH134 S140 0.79 58 116 5.87 35 75.86(4) 
S151A 0.1 MH151A S150A 0.79 80 80 N/A 21 13.53(1) 
S150A 0.28 MH150 S140 0.79 74 148 N/A 54 35.75(1) 
S150B 0.04 MH150 S140 0.79 22 22 0.40(6) 8 9.17(4) 
R125B 0.19 MH125 R140 0.50 47 94 N/A 25.39 25.39 
R140 0.21 MH140 S140 0.50 50 100 N/A 27.98 27.98 
S140 0.25 MH140 S124 0.79 78 156 17.74 50 104.9(4) 
S125 0.39 MH125 S124 0.79 103 206 19.83 80 88.89(4) 
R131 0.2 MH131 R130A 0.50 51 102 N/A 26.78 26.78 

R130A 0.16 MH130 R130B 0.50 39 78 N/A 21.36 21.36 
R130B 0.17 MH130 S130 0.50 38 76 N/A 22.55 22.55 
S124 0.26 MH124 S180A 0.79 69 138 15.52 53 59.47(4) 
S130 0.35 MH130 S180A 0.79 100 200 15.27 72 80.28(4) 

R125A 0.16 MH125 R124B 0.50 78 78 N/A 21.33 21.33 
R124B 0.16 MH124 S180A 0.50 86 86 N/A 21.47 21.47 
R180A 0.09 MH180 R181 0.50 43 43 N/A 12 12 
S180A 0.19 MH180 S180B 0.79 65 65 9.97 37 103.71(3) 
R181 0.09 MH181 S181 0.50 43 43 N/A 12 12 

S180B 0.18 MH180 S181 0.79 65 65 10.67 36 101.83(3) 
S181 0.14 MH181 PH2 0.79 69 138 30.43 30 93.49(3) 

S170A 0.27 MH170 S171 0.79 75 150 17.58 55 61.9(3) 
RES3A 3.26 MH170 S171 0.66 367 734 81.50(7) 522 583 
S171 0.26 MH171 PH2 0.79 74 148 29.26 54 259.83(3) 

PARK1 1.27 MH132 S132 0.00 143 286 N/A 29.66 29.66 
R112A 0.12 MH112 R112B 0.50 62 62 N/A 16.07 16.07 
R112B 0.06 MH112 S132 0.50 28 28 N/A 7.99 7.99 
S132 0.24 MH132 S113 0.79 32.5 65 44.45 54 116.8(3) 
S112 0.27 MH112 S113 0.79 70 140 10.79 55 61.57(4) 
S113 0.27 MH113 S114 0.79 70 140 4.29 55 61.57(4) 
S114 0.24 MH114 S120 0.79 70 140 19.69 50 55.33(4) 

R114A 0.32 MH114 R114B 0.50 65 130 N/A 42.14 42.14 
R114B 0.18 MH114 S114 0.50 30 60 N/A 23.33 23.33 
S122 0.31 MH122 S120 0.79 82 164 34.71 63 70.84(4) 
R102 0.21 MH102 R103B 0.50 56 112 N/A 28.2 28.2 

R103B 0.16 MH103 R104B 0.50 36 72 N/A 21.24 21.24 
R104B 0.19 MH104 R104C 0.50 38 76 N/A 24.99 24.99 
R104C 0.17 MH104 S104 0.50 39 78 N/A 21.36 21.36 
S120 0.28 MH120 S105A 0.79 85 170 41.25 58 111.71(3) 
S110 0.09 MH110C S103 0.79 80 80 2.96 19 19(1) 
S102 0.09 MH102 S103 0.79 80 80 3.02 19 21.31(4) 
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AREA ID AREA 
(HA) MH D/S 

SEGMENT 
IMP 

RATIO 
LENGTH 

(M) 
WIDTH 

(M) 
AVAIL. 

STORAGE 
(CU-M) 

5 YEAR 
SIMULATED 
FLOW (L/S) 

07-PH1-
5CH.OUT & 
07-PH1A-
5CH.OUT 

ICD 
RESTRICTION 

(L/S) 

R103A 0.34 MH103 R104A 0.50 77 154 N/A 45.14 45.14 
S103 0.34 MH103 S104 0.79 81 162 55.49 69 77.01(4) 

R104A 0.23 MH104 S105A 0.50 57 114 N/A 30.73 30.73 
S104 0.30 MH104 S105A 0.79 80 160 11.06 61 68.60(4) 
R122 0.07 MH122 R121 0.50 35 35 N/A 9.36 9.36 
R121 0.13 MH121 R105 0.50 60 60 N/A 17.27 17.27 
R105 0.13 MH105 S105A 0.50 65 65 N/A 17.37 17.37 

S105A 0.4 MH105 S105B 0.79 65 65 16 72 110.18(4) 
S105B 0.51 MH105 S107 0.79 70 70 15.71 89 129.60(4) 
S107 0.61 MH107 S109 0.79 80 80 29.42 106 141.24(3) 
S109 0.52 MH109 EXT110 0.79 79 79 4.18 92 103.19(4) 

S170B 0.06 MH170 EXT110 0.79 40 40 0.3(6) 13 13.99(4) 
EXT110 0.47 MH110 PH1OVF 0.79 53 106 9.6 88 98.49(4) 

Phase 1A Minor system tributary to Pond 6 
R142B 0.19 MH142 R143 0.50 75 150 N/A 26.13 26.13 
R136A 0.27 MH136 S136E 0.50 128 256 N/A 37.39 37.39 
S143 0.32 MH143 S136E 0.79 93 186 N/A 66 41.87(1) 

S136E 0.17 MH136C S144 0.79 55 55 N/A 30.48 30.48(1) 
S136B 0.27 MH136C S144 0.79 80 160 N/A 56 36.99(1) 
S144 0.25 MH144 S145A 0.79 80 80 N/A 49 45.32(1) 

R137A 0.11 MH137A R144C 0.50 28 56 N/A 14.73 14.73 
R144C 0.26 MH144 S160B 0.50 65 130 N/A 34.74 34.74 
S160B 0.13 MH160 S145A 0.79 50 50 N/A 26 14.77(1) 
S136D 0.07 MH136B S160A 0.79 48 48 N/A 15 9.58(1) 
S160A 0.3 MH160 S145A 0.79 86 172 N/A 62 36.92(1) 
S145A 0.27 MH145 S145B 0.79 80 80 N/A 51 51(1) 
S136C 0.11 MH136B S137A 0.79 77 77 N/A 23 13.42(1) 
R136B 0.23 MH136B R137B 0.50 52 104 N/A 30.53 30.53 
R137B 0.3 MH137A S137A 0.50 72 144 N/A 39.97 39.97 
S137A 0.14 MH137A S137B 0.79 67 67 N/A 28 22.8(1) 
S137B 0.13 MH137A S138 0.79 90 90 1.1 27 61.15(4) 
S138 0.15 MH138 S148 0.79 120 120 N/A 32 18.01(1) 
S148 0.22 MH148 S145B 0.79 72 144 N/A 45 35.33(1) 
R138 0.14 MH138 R145 0.50 35 70 N/A 18.72 18.72 
R145 0.3 MH145 S145B 0.50 75 150 N/A 40.09 40.09 

S145B 0.28 MH145 BLK335 0.79 60 120 35.13 55 90(5) 
R142A 0.14 MH142 R143A 0.50 70 70 N/A 18.7 18.7 
R143A 0.16 MH143 R144A 0.50 75 75 N/A 21.27 21.27 
R144A 0.15 MH144 R146 0.50 63 63 N/A 19.79 19.79 
R146 0.14 MH146 BLK335 0.50 63 63 N/A 18.57 18.57 
RES1 1.89 MH162 DP 0.86 212.5 425 233(2) 381.83 381.83 
HYD2 5.12 N/A DP 0.00 576 1152 N/A N/A N/A 

(1) Continuous grade, ICD set to correspond to lower of the 5 year simulated flow and the maximum capture during 
unrestricted 100 year flow conditions  
(2) Assumed ponding volume. Assumes that on-site storage will be provided up to the 100 year 3 hour Chicago event 
(3) Minor flow restrictions have been increased based on optimization of the system 
(4) The minor flow restriction has been increased in sags to allow full capture of overflow from upstream segments on 
continuous grade during the 5 year storm event without ponding and/or to maintain ponding depths within the maximum 
depth during the 100 year storm event. 
(5) Over-controlled to meet allowable release rate to existing receiving storm trunk 
(6) Due to the limitation of the DDSWMM modeling software (specifically the allowable number of storage-release 
curves) the ponding was either discounted or merged to that of an adjacent drainage area.  
(7) Assumed ponding volume.  
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5.4.2 Results of Hydrological Modeling 
Minor system hydrographs generated by DDSWMM were exported to XPSWMM for the hydraulic 
grade line analysis (refer to Section 5.4.3). The results of the DDSWMM major system evaluation 
are summarized in the following sections.  

5.4.2.1 Cascading Flow  

The cascading flow across the site was evaluated to confirm that depth and velocity were in 
accordance with City guidelines. To determine velocity of cascading overflow at critical locations, 
SWMHYMO was used. The applicable right-of-way (ROW) sections were entered into the model 
with the corresponding longitudinal slopes to obtain the maximum velocity of flow using the Route 
Channel routine. The resulting depths were also applied for street segments with continuous 
grade. To determine depth of the cascading overflow for street segments with ponding, the 
calculation sheet from the February 2014 City of Ottawa Technical Bulletin ISDTB-2014-01 was 
employed. The major system flow results are summarized in Table 5.2 and Table 5.3 and 
presented in full in Appendix F, along with supporting model files.  

At one location, R137B, major flow from rear yards cascades to the street between units, utilizing 
the side lot. At the City’s request, the cross-section of the side lot is enclosed in Appendix F, with 
the resulting water level during the 100 year event indicated, as well as the top of foundation wall. 
The top of foundation wall is greater than 0.15 m above the 100 year water level. It should be 
noted that 3H:1V side slopes were applied to the side lot cross-sections, considered a 
conservative approach.   

Major flow from the majority of Phase 1 cascades south to future phases of development via 
Dagenham Street and Goldhawk Drive. The total major flow at each of these outlets is presented 
in the below tables. The flow has been accounted for in the overall CRT modeling at MH 207, 
along with flow from future phases of development.  

The major flow outlet from Phase 1A is a walkway block to the existing Dry Pond 3. As previously 
noted, due to the allowable release rate to the existing storm sewer, minor system flow upstream 
of the walkway block was over-controlled. This results in the ponding at S145B being fully utilized 
during the 5 year event, with 185 l/s cascading to the dry pond. The designers of the existing dry 
pond, Novatech Engineering, were provided the hydrographs to the dry pond and have confirmed 
the dry pond’s performance (refer to correspondence in Appendix F).  
Table 5.2 Summary of Cascading Flow during the 100 year 3 hour Chicago Storm (Model files: 07-PH1-

100CH.OUT, 07-PH1A-100CH.OUT and 27970VXD.OUT) 

AREA ID 
(DUMMY 

SEGMENT IF 
APPLICABLE) 

LONGITUDINAL 
SLOPE (%) 

OVERFLOW 
(L/S) 

VELOCITY 
(M/S) 

MAX. STATIC 
PONDING 

DEPTH 
(WHERE 

APPLICABLE) 
(M) 

DEPTH  
(DYNAMIC, 

WHERE 
APPLICABLE) 

(M) 

MAX. DEPTH 
(STATIC + DYNAMIC, 

WHERE 
APPLICABLE) 

(M) 

VXD 
(M2/S) 

Phase 1 
S153 1.33 29 0.62 0 0.037 0.037 0.02 

S149A 0.53 43 0.49 0 0.052 0.052 0.03 
S149C 0.53 104 0.90 0.080 0.083 0.163 0.08 
S149B 0.55 71 0.66 0 0.081 0.081 0.05 

S128A(D1) 0.51 0 N/A 0.140 0 0.140 N/A 
S127B(D2) 0.69 0 N/A 0.220 0 0.220 N/A 

S191B 0.69 57 0.58 0.060 0.054 0.114 0.03 
S128B(D3) 0.53 0 N/A 0.210 0 0.210 N/A 

S188 0.53 88 0.58 0 0.067 0.067 0.04 
S189(D4) 0.54 36 0.46 0.110 0.061 0.171 0.03 

S191A(D5) 0.97 45 0.61 0.150 0.066 0.216 0.04 
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AREA ID 
(DUMMY 

SEGMENT IF 
APPLICABLE) 

LONGITUDINAL 
SLOPE (%) 

OVERFLOW 
(L/S) 

VELOCITY 
(M/S) 

MAX. STATIC 
PONDING 

DEPTH 
(WHERE 

APPLICABLE) 
(M) 

DEPTH  
(DYNAMIC, 

WHERE 
APPLICABLE) 

(M) 

MAX. DEPTH 
(STATIC + DYNAMIC, 

WHERE 
APPLICABLE) 

(M) 

VXD 
(M2/S) 

S186(D6) 1.14 58 0.70 0.140 0.072 0.212 0.05 
S152A(D7) 0.69 0 N/A 0.220 0 0.220 N/A 

S152B 0.52 32 0.54 0.060 0.060 0.120 0.03 
S151B(D8) 0.61 113 0.65 0.050 0.094 0.144 0.06 

S127A 0.51 41 0.48 0 0.051 0.051 0.02 
S182A(D9) 1.04 49 0.64 0.230 0.068 0.298 0.04 

S182B(D10) 1.14 42 0.64 0.130 0.064 0.194 0.04 
S183(D11) 0.7 0 N/A 0.280 0 0.280 N/A 

S190 0.62 10 0.43 0.050 0.038 0.088 0.02 
S177 0.52 45 0.57 0 0.067 0.067 0.04 
S176 0.52 53 0.61 0 0.072 0.072 0.04 

S175(D12) 0.55 141 0.70 0.110 0.102 0.212 0.07 
S174(D13) 0.55 98 0.67 0.155 0.089 0.244 0.06 
S173(D14) 0.81 143 0.83 0.145 0.102 0.247 0.08 
S172(D15) 0.73 134 0.79 0.165 0.101 0.266 0.08 

S135A 0.56 37 0.57 0 0.063 0.063 0.04 
S135B 0.91 70 0.80 0.070 0.072 0.142 0.06 
S134C 0.51 15 0.44 0 0.045 0.045 0.02 
S136A 0.56 29 0.54 0 0.057 0.057 0.03 
S134B 0.56 57 0.64 0 0.073 0.073 0.05 

S134A(D16) 1 123 0.80 0.115 0.096 0.211 0.08 
S151A 0.52 25 0.51 0 0.055 0.055 0.03 
S150A 0.79 91 0.68 0 0.063 0.063 0.04 
S150B 1 12 0.53 0.060 0.036 0.096 0.02 

S140(D17) 0.86 188 0.84 0.180 0.113 0.293 0.09 
S125(D18) 0.55 8 0.32 0.160 0.035 0.195 0.01 
S124(D19) 0.66 185 0.76 0.160 0.113 0.273 0.09 
S130(D20) 0.66 71 0.60 0.170 0.079 0.249 0.05 

S180A(D21) 1.17 186 0.95 0.140 0.112 0.252 0.11 
S180B(D22) 1.12 97 0.79 0.150 0.088 0.238 0.07 
S181(D23) 0.73 0 N/A 0.230 0 0.230 N/A 

S170A(D24) 0.92 5 0.39 0.155 0.029 0.184 0.01 
S171(D25) 0.73 69 0.72 0.205 0.078 0.283 0.06 
Total Major 

Flow to 
Phase 2 via 
Dagenham* 

0.73 195 0.80 0 0.085 0.085 0.07 

S132(D26) 0.67 0 N/A 0.240 0 0.240 N/A 
S112(D27) 0.67 21 0.44 0.140 0.050 0.190 0.02 
S113(D28) 0.99 36 0.58 0.095 0.061 0.156 0.04 
S114(D29) 0.83 101 0.71 0.180 0.089 0.269 0.06 
S122(D30) 0.83 0 N/A 0.200 0 0.200 N/A 
S120(D31) 0.7 36 0.51 0.220 0.061 0.281 0.03 
S110(D32) 0.55 20 0.49 0.120 0.049 0.169 0.02 
S102(D33) 0.55 14 0.45 0.120 0.043 0.163 0.02 
S103(D34) 0.71 0 N/A 0.230 0 0.230 N/A 
S104(D35) 0.7 114 0.69 0.140 0.095 0.235 0.06 

S105A(D36) 0.55 203 0.73 0.160 0.117 0.277 0.09 
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AREA ID 
(DUMMY 

SEGMENT IF 
APPLICABLE) 

LONGITUDINAL 
SLOPE (%) 

OVERFLOW 
(L/S) 

VELOCITY 
(M/S) 

MAX. STATIC 
PONDING 

DEPTH 
(WHERE 

APPLICABLE) 
(M) 

DEPTH  
(DYNAMIC, 

WHERE 
APPLICABLE) 

(M) 

MAX. DEPTH 
(STATIC + DYNAMIC, 

WHERE 
APPLICABLE) 

(M) 

VXD 
(M2/S) 

S105B(D37) 0.6 164 0.71 0.160 0.108 0.268 0.08 
S107(D38) 0.6 122 0.66 0.200 0.097 0.297 0.06 
S109(D39) 0.68 106 0.67 0.110 0.092 0.202 0.06 

S170B 0.68 9 0.36 0.050 0.026 0.076 0.01 
Total Major 

Flow to 
Phase 2 via 
Goldhawk*  

0.65 168 0.74 0.200 0.082 0.282 0.06 

Phase 1A Major flow tributary to existing Dry Pond 3 
S143 1.65 82 0.88 0 0.053 0.053 0.05 

S136E 0.83 143 0.78 0 0.074 0.074 0.06 
S136B 2.58 67 0.97 0 0.045 0.045 0.04 
S144 0.83 392 1.00 0 0.108 0.108 0.11 

S160B 0.89 82 0.69 0 0.059 0.059 0.04 
S136D 0.78 18 0.53 0 0.044 0.044 0.02 
S160A 1.25 96 0.82 0 0.059 0.059 0.05 
S145A 2.75 547 1.12 0 0.121 0.121 0.14 
S136C 0.78 30 0.61 0 0.055 0.055 0.03 
S137A 0.51 125 0.75 0 0.100 0.100 0.07 

S137B(D1) 1.61 99 1.08 0.070 0.088 0.158 0.09 
S138 1.61 128 1.15 0 0.082 0.082 0.09 
S148 1.43 160 0.98 0 0.069 0.069 0.07 

S145B 3.30 688 1.48 0.190 0.107 0.297 0.16 
Total Major 
Flow to Dry 

Pond 3 
via BLK335 

2.00 741 1.50 0 0.111 0.111 0.17 

* Street cross-section and profile assumed, to be confirmed at detailed design 
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Table 5.3 Summary of Cascading Flow during the 100 year 3 hour Chicago Storm + 20% (Model file: 07-
PH1-120CH.OUT, 07-PH1A-120CH.OUT and 27970VXD.OUT) 

AREA ID 
(DUMMY 

SEGMENT IF 
APPLICABLE) 

LONGITUDINAL 
SLOPE (%) 

OVERFLOW 
(L/S) 

VELOCITY 
(M/S) 

MAX. STATIC 
PONDING 

DEPTH 
(WHERE 

APPLICABLE) 
(M) 

DEPTH  
(DYNAMIC, 

WHERE 
APPLICABLE) 

(M) 

MAX. DEPTH 
(STATIC + DYNAMIC, 

WHERE 
APPLICABLE) 

 (M) 

VXD 
(M2/S) 

Phase 1 
S153 1.33 40 0.67 0 0.042 0.042 0.03 

S149A 0.53 62 0.53 0 0.059 0.059 0.03 
S149C 0.53 182 1.04 0.080 0.103 0.183 0.11 
S149B 0.55 118 0.75 0 0.097 0.097 0.07 

S128A(D1) 0.51 55 0.51 0.140 0.072 0.212 0.04 
S127B(D2) 0.69 44 0.54 0.220 0.066 0.286 0.04 

S191B 0.69 93 0.65 0.060 0.065 0.125 0.04 
S128B(D3) 0.53 16 0.37 0.210 0.045 0.255 0.02 

S188 0.53 119 0.63 0.000 0.075 0.075 0.05 
S189(D4) 0.54 63 0.53 0.110 0.076 0.186 0.04 

S191A(D5) 0.97 164 0.85 0.150 0.107 0.257 0.09 
S186(D6) 1.14 241 0.99 0.140 0.124 0.264 0.12 

S152A(D7) 0.69 13 0.39 0.220 0.042 0.262 0.02 
S152B 0.52 50 0.60 0.060 0.070 0.130 0.04 

S151B(D8) 0.61 189 0.74 0.050 0.114 0.164 0.08 
S127A 0.51 58 0.51 0 0.057 0.057 0.03 

S182A(D9) 1.04 156 0.86 0.230 0.105 0.335 0.09 
S182B 
(D10) 

1.14 158 0.89 0.130 0.106 0.236 0.09 

S183(D11) 0.7 357 0.91 0.280 0.145 0.425 0.13 
S190 0.62 16 0.48 0.050 0.045 0.095 0.02 
S177 0.52 59 0.61 0 0.075 0.075 0.05 
S176 0.52 72 0.65 0 0.081 0.081 0.05 

S175(D12) 0.55 362 0.86 0.110 0.146 0.256 0.13 
S174(D13) 0.55 531 0.94 0.155 0.168 0.323 0.16 
S173(D14) 0.81 483 1.06 0.145 0.161 0.306 0.17 
S172(D15) 0.73 812 1.16 0.165 0.192 0.357 0.22 

S135A 0.56 50 0.61 0 0.070 0.070 0.04 
S135B 0.91 118 0.91 0.070 0.088 0.158 0.08 
S134C 0.51 21 0.48 0 0.051 0.051 0.02 
S136A 0.56 39 0.58 0 0.064 0.064 0.04 
S134B 0.56 80 0.69 0 0.083 0.083 0.06 
S134A 
(D16) 

1 214 0.92 0.115 0.118 0.233 0.11 

S151A 0.52 35 0.55 0 0.062 0.062 0.03 
S150A 0.79 125 0.73 0 0.070 0.070 0.05 
S150B 1 20 0.61 0.060 0.044 0.104 0.03 

S140(D17) 0.86 332 0.97 0.180 0.140 0.320 0.14 
S125(D18) 0.55 65 0.55 0.160 0.077 0.237 0.04 
S124(D19) 0.66 388 0.92 0.160 0.146 0.306 0.13 
S130(D20) 0.66 119 0.68 0.170 0.096 0.266 0.07 

S180A 
(D21) 

1.17 453 1.18 0.140 0.153 0.293 0.18 

S180B 
(D22) 

1.12 355 1.09 0.150 0.141 0.291 0.15 
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AREA ID 
(DUMMY 

SEGMENT IF 
APPLICABLE) 

LONGITUDINAL 
SLOPE (%) 

OVERFLOW 
(L/S) 

VELOCITY 
(M/S) 

MAX. STATIC 
PONDING 

DEPTH 
(WHERE 

APPLICABLE) 
(M) 

DEPTH  
(DYNAMIC, 

WHERE 
APPLICABLE) 

(M) 

MAX. DEPTH 
(STATIC + DYNAMIC, 

WHERE 
APPLICABLE) 

 (M) 

VXD 
(M2/S) 

S181(D23) 0.73 268 0.87 0.230 0.130 0.360 0.11 
S170A 
(D24) 

0.92 38 0.69 0.155 0.062 0.217 0.04 

S171(D25) 0.73 422 0.99 0.205 0.155 0.360 0.15 
Total Major 

Flow to 
Phase 2 via 
Dagenham* 

0.73 1346 1.44 0 0.171 0.171 0.25 

S132(D26) 0.67 144 0.72 0.240 0.103 0.343 0.07 
S112(D27) 0.67 48 0.55 0.140 0.068 0.208 0.04 
S113(D28) 0.99 131 0.81 0.095 0.098 0.193 0.08 
S114(D29) 0.83 208 0.85 0.180 0.117 0.297 0.10 
S122(D30) 0.83 13 0.42 0.200 0.041 0.241 0.02 
S120(D31) 0.7 133 0.71 0.220 0.100 0.320 0.07 
S110(D32) 0.55 34 0.56 0.120 0.060 0.180 0.03 
S102(D33) 0.55 32 0.55 0.120 0.059 0.179 0.03 
S103(D34) 0.71 33 0.51 0.230 0.059 0.289 0.03 
S104(D35) 0.7 196 0.79 0.140 0.116 0.256 0.09 

S105A 
(D36) 

0.55 411 0.87 0.160 0.153 0.313 0.13 

S105B 
(D37) 

0.6 367 0.87 0.160 0.147 0.307 0.13 

S107(D38) 0.6 330 0.85 0.200 0.141 0.341 0.12 
S109(D39) 0.68 327 0.90 0.110 0.140 0.250 0.13 

S170B 0.68 15 0.41 0.050 0.032 0.082 0.01 
Total Major 

Flow to 
Phase 2 via 
Goldhawk*  

0.65 369 0.90 0.200 0.110 0.310 0.10 

Phase 1A Major flow tributary to existing Dry Pond 3 
S143 1.65 112 0.94 0 0.059 0.059 0.06 

S136E 0.83 210 0.85 0 0.085 0.085 0.07 
S136B 2.58 93 1.07 0 0.051 0.051 0.06 
S144 0.83 574 1.10 0 0.125 0.125 0.14 

S160B 0.89 124 0.77 0 0.069 0.069 0.05 
S136D 0.78 25 0.58 0 0.051 0.051 0.03 
S160A 1.25 131 0.89 0 0.066 0.066 0.06 
S145A 2.75 805 1.27 0 0.138 0.138 0.18 
S136C 0.78 40 0.66 0 0.061 0.061 0.04 
S137A 0.51 191 0.83 0 0.118 0.118 0.10 

S137B(D1) 1.61 172 1.24 0.070 0.108 0.178 0.13 
S138 1.61 213 1.31 0 0.099 0.099 0.13 
S148 1.43 262 1.11 0 0.084 0.084 0.09 

S145B 3.3 1054 1.61 0.190 0.132 0.322 0.21 
Total Major 
Flow to Dry 

Pond 3 
via BLK335 

2.00 1147 1.64 0 0.137 0.137 0.22 

* Street cross-section and profile assumed, to be confirmed at detailed design 
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During the 100 year 3 hour Chicago design storm, the maximum depth of cascading flow on the 
street is less than the maximum allowable 300 mm, and the velocity by depth product is less than 
the allowable 0.6 m2/s.  

During the 100 year Chicago design storm event increased by 20%, the maximum depth of 
cascading flow is less than 0.30 m across the majority of the site. However, there are locations 
where the total depth exceeds 0.30 m. The following table summarizes the elevation of the 
cascading flow at these critical locations and compares it to the adjacent property line elevation 
as well as critical elevations (such as garage opening, rear yard building envelope, or park).  
Table 5.4 Critical Ponding Locations during the Stress Test and Adjacent Property Elevations  

CRITICAL 
PONDING 

LOCATION 

MAX. DEPTH 
(STATIC + 
DYNAMIC, 

WHERE 
APPLICABLE) 

(M) 

(1) 
CORRESPONDING 

ELEVATION 
(M) 

(2) 
ADJACENT 
PROPERTY 

LINE 
ELEVATION 

(M) 

DIFFERENCE 
(2) – (1) 

(3) 
ADJACENT CRITICAL 

ELEVATION (M) 
DIFFERENCE 

(3) – (1) 

S182A 0.335 108.20 108.16 -0.04 Garage 108.35 0.15 
S183 0.425 107.79 107.66 -0.13 Garage 107.88 0.09 
S174 0.323 107.70 107.63 -0.07 Garage 107.9 0.20 
S173 0.306 107.55 107.5 -0.05 Garage 107.75 0.20 
S172 0.357 107.44 107.35 -0.09 Garage 107.55 0.11 
S140 0.320 108.06 108.05 -0.01 RY 108.33 0.27 
S124 0.306 107.95 107.91 -0.04 Garage 108.16 0.21 
S181 0.360 107.38 107.27 -0.11 Park 107.32 -0.06 
S171 0.360 107.39 107.31 -0.08 Garage 107.55 0.16 
S132 0.343 107.83 107.88 0.05 RY 108.27 0.44 
S120 0.320 107.67 107.65 -0.02 Garage 107.85 0.18 

S105A 0.313 107.73 107.72 -0.01 RY 107.91 0.18 
S105B 0.307 107.67 107.66 -0.01 Park 107.66 -0.01 
S107 0.341 107.58 107.54 -0.04 Park 107.54 -0.04 

S145B 0.322 105.68 105.60 -0.08 Garage 105.95 0.27 
 

At three locations (S181, S105B, and S107) major flow will cascade to the adjacent park area 
during the stress test. Otherwise, across the remainder of the site, the maximum depth of flow will 
encroach the lowest property line but remains below the adjacent garage elevation during the 
stress test.  

5.4.3 Hydraulic Grade Line Analysis 
The existing XPSWMM hydraulic model for Pond 5 has been revised to include the detailed design 
of Phase 1, which is tributary to Pond 5, and Phase 1A, tributary to Pond 6. Minor system 
hydrographs generated from the DDSWMM model were exported to the XPSWMM model. Minor 
system losses were accounted for in accordance with Appendix 6-B of the City of Ottawa Sewer 
Design Guidelines (October 2012). 

Simulations were performed for various storms to confirm the hydraulic grade line (HGL) through 
Phase 1 and Phase 1A of the development. With respect to Phase 1, simulations were also 
performed to evaluate the impact on the receiving Pond 5.  

Phase 1A ties into an existing storm sewer, the design of which was completed by Novatech. 
Novatech provided IBI the boundary condition for this node, as well as the maximum allowable 
release rate to the sewer. Correspondence is enclosed in Appendix F.  

The XPSWMM model schematic is enclosed in Appendix F.  
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5.4.4 Results of Hydraulic Evaluation  
The hydraulic grade line was analyzed using the XPSWMM dynamic model for the 100 year 3 
hour Chicago storm. A sensitivity analysis was completed with the 100 year 3 hour Chicago storm 
+ 20% increase in intensity, as well as three historical storms (July 1979, August 1988 and August 
1996). The results of the 100 year 3 hour Chicago storm, stress test and July 1979 events are 
presented in the below Table 5.5, results of the remaining storm events are enclosed in Appendix 
F, along with model files. For the evaluation of the impact on the downstream Pond 5, the 100 
year 24 hour SCS Type II event was also simulated, as it is the design storm for the SWM facility. 
A comparison of HGL values at locations along the storm trunk for the 100 year 24 hour SCSC 
Type II storm are presented in Table 5.6. The complete results are enclosed in Appendix F.  

The HGL elevations are presented in the following Table 5.5, along with a comparison of under-
side of footing (USF) elevations, where available, and proposed ground elevations otherwise. 
Locations at which there is no surcharge are indicated with ‘N/A.’ Freeboard is calculated from 
either USF or proposed ground elevation.  

 

Table 5.5 Summary of Hydraulic Grade Line Elevations  

MH 
USF 

(PROPOSED 
GROUND) (M) 

100 YEAR 3 HOUR CHICAGO 
27970PH1O_100CH_2017-07-

11_REV.OUT 

STRESS TEST 
27970PH1O_120CH_2017-

07-11_REV.OUT 

JULY 1979 
27970PH1O_JUL79_2017-

07-11_REV.OUT 
HGL CLEARANCE 

(M) HGL CLEARANCE 
(M) HGL CLEARANCE 

(M) 
PHASE 1 

MH110 107.52 104.69 2.83 104.75 2.77 104.71 2.81 
MH109 107.45 104.71 2.74 104.77 2.68 104.72 2.73 
MH107 107.41 104.73 2.68 104.80 2.61 104.75 2.66 
MH105 105.65 104.76 0.89 104.83 0.82 104.79 0.86 
MH104 105.85 104.80 1.05 104.87 0.98 104.83 1.02 
MH103 105.75 104.81 0.94 104.89 0.86 104.85 0.90 
MH102 105.95 104.82 1.13 104.89 1.06 104.85 1.10 

MH110C 107.93 N/A N/A N/A N/A N/A N/A 
MH170 105.50 104.86 0.64 104.94 0.56 104.87 0.63 
MH171 105.35 104.96 0.39 105.04 0.31 104.96 0.39 
MH172 105.50 105.03 0.47 105.12 0.38 105.03 0.47 
MH173 105.65 105.07 0.58 105.17 0.48 105.08 0.57 
MH174 105.80 105.13 0.67 105.24 0.56 105.14 0.66 
MH175 106.00 105.18 0.82 105.28 0.72 105.19 0.81 
MH176 106.10 105.23 0.87 105.33 0.77 105.24 0.86 
MH177 106.55 105.28 1.27 105.34 1.21 105.30 1.25 
MH181 105.65 105.19 0.46 105.28 0.37 105.06 0.59 
MH180 105.85 105.42 0.43 105.52 0.33 105.18 0.67 
MH184 105.68 105.19 0.49 105.30 0.38 105.20 0.48 
MH183 105.95 105.32 0.63 105.42 0.53 105.34 0.61 
MH182 106.19 105.83 0.36 105.96 0.23 105.86 0.33 
MH187 105.75 105.37 0.38 105.47 0.28 105.39 0.36 
MH186 106.05 105.53 0.52 105.68 0.37 105.57 0.48 
MH191 106.02 105.61 0.41 105.78 0.24 105.67 0.35 
MH185 106.45 105.66 0.79 105.82 0.63 105.72 0.73 
MH127 106.70 105.80 0.90 105.99 0.71 105.87 0.83 
MH190 106.35 105.26 1.09 105.36 0.99 105.26 1.09 
MH189 106.05 105.31 0.74 105.41 0.64 105.31 0.74 
MH188 106.55 105.44 1.11 105.58 0.97 105.46 1.09 
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MH 
USF 

(PROPOSED 
GROUND) (M) 

100 YEAR 3 HOUR CHICAGO 
27970PH1O_100CH_2017-07-

11_REV.OUT 

STRESS TEST 
27970PH1O_120CH_2017-

07-11_REV.OUT 

JULY 1979 
27970PH1O_JUL79_2017-

07-11_REV.OUT 

HGL CLEARANCE 
(M) HGL CLEARANCE 

(M) HGL CLEARANCE 
(M) 

MH128 106.65 N/A N/A 105.78 0.87 N/A N/A 
MH120 105.70 104.87 0.83 104.95 0.75 104.90 0.80 
MH121 105.70 104.88 0.82 104.96 0.74 104.92 0.78 
MH122 105.90 N/A N/A 104.98 0.92 104.94 0.96 
MH123 106.00 N/A N/A 105.01 0.99 104.97 1.03 
MH124 106.10 N/A N/A 105.07 1.03 N/A N/A 
MH125 106.20 N/A N/A 105.13 1.07 N/A N/A 
MH126 106.35 N/A N/A 105.17 1.18 N/A N/A 
MH129 109.23 N/A N/A N/A N/A N/A N/A 
MH114 106.00 104.97 1.03 105.08 0.92 105.03 0.97 
MH113 106.05 105.09 0.96 105.21 0.84 105.17 0.88 
MH112 106.10 105.16 0.94 105.28 0.82 105.25 0.85 
MH111 108.19 N/A N/A 105.28 2.91 105.25 2.94 
MH132 106.15 N/A N/A 105.34 0.81 105.30 0.85 
MH130 106.25 105.02 1.23 105.12 1.13 105.09 1.16 
MH131 106.15 N/A N/A 105.14 1.01 105.13 1.03 
MH140 106.25 N/A N/A N/A N/A N/A N/A 
MH134 106.40 N/A N/A N/A N/A N/A N/A 
MH141 108.40 N/A N/A N/A N/A N/A N/A 
MH135 106.76 N/A N/A N/A N/A N/A N/A 
MH150 106.65 N/A N/A N/A N/A N/A N/A 
MH152 107.40 N/A N/A N/A N/A N/A N/A 
MH153 107.25 N/A N/A N/A N/A N/A N/A 
MH151 107.00 N/A N/A N/A N/A N/A N/A 
MH149 106.71 N/A N/A N/A N/A N/A N/A 

PHASE 1A 
CRT1 103.30 100.89 N/A 100.89 N/A 100.89 N/A 

MH162 N/A N/A N/A N/A N/A N/A N/A 
MH161 104.20 N/A N/A N/A N/A N/A N/A 
MH146 103.61 N/A N/A N/A N/A N/A N/A 
MH147 104.06 N/A N/A N/A N/A N/A N/A 
MH148 104.56 N/A N/A N/A N/A N/A N/A 
MH138 106.01 N/A N/A N/A N/A N/A N/A 
MH145 103.61 102.75 0.86 102.76 0.85 N/A N/A 
MH160 105.53 N/A N/A N/A N/A N/A N/A 
MH137 106.61 N/A N/A N/A N/A N/A N/A 
MH136 106.71 N/A N/A N/A N/A N/A N/A 
MH144 104.81 N/A N/A N/A N/A N/A N/A 
MH143 105.11 N/A N/A N/A N/A N/A N/A 
MH142 106.11 N/A N/A N/A N/A N/A N/A 

 

The above table indicates that minimum 0.3 m clearance between the USF and HGL is maintained 
across the subject site during the 100 year 3 hour Chicago storm event. It should be noted that 
the above results also indicate that there would be no severe flooding to properties during the 100 
year 3 hour Chicago storm with a 20% increase in intensity, nor during the July 1 1979 historical 
storms. The results indicate that the HGL would be above the 0.3 m freeboard at three locations 
during the stress test, but below the USF across the site. The results of the remainder of the storm 
events are presented in Appendix F.  
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Phase 1, tributary to Pond 5, was also simulated with the 100 year 24 hour SCS Type II storm 
event, the design storm of the SWM facility. A comparison of HGL along the storm trunk is 
presented in Table 5.6. There is negligible impact on the HGL as a result of the revisions related 
to Phase 1 detailed design. 
 

Table 5.6 100 year 24 hour SCS Type II HGL Comparison: Pond 5 Submission and Phase 1 
Detailed Design 

LOCATION 

HGL (M) 
100 YEAR 24 HOUR SCS TYPE II 100 YEAR 24 HOUR SCS TYPE II + 20%  

POND 5 
SUBMISSION 

MAY 2016 

PHASE 1 DETAILED 
DESIGN 

27970PH1_100SCS_2017-
07-11_REV.OUT 

POND 5 
SUBMISSION 

MAY 2016 

PHASE 1 DETAILED 
DESIGN 

27970PH1_120SCS_2017-
07-11_REV.OUT 

Pond 5 
D/S Cell 104.32 104.26 104.52 104.47 
U/S Cell 104.33 104.26 104.53 104.48 

MH300 104.37 104.26 104.58 104.49 
MH207 104.45 104.49 104.63 104.67 
MH206 104.48 104.53 104.64 104.72 
MH205 104.52 104.57 104.67 104.78 

MH110 (Phase 1) 104.58 104.64 104.74 104.86 
 
In addition, an evaluation of the hydraulic grade line was undertaken assuming that those storm 
sewer pipes that are partially permanently submerged have 25% accumulation of sediment. At 
the request of the City, the evaluation was undertaken using the 100 year 3 hour Chicago storm 
event. The results of the hydraulic evaluation are presented in Table 5.7. 
 

Table 5.7 Hydraulic Grade Line for 25% Sediment Accumulation in Permanently Partially 
Submerged Storm Sewers (Phase 1) 

MH USF (PROPOSED 
GROUND) (M) 

100 YEAR 3 HOUR CHICAGO 
27970PH1O_100CH_2017-07-11_REV_SED.XP 

HGL CLEARANCE (M) 
MH110 107.52 105.35 2.17 
MH109 107.45 105.38 2.07 
MH107 107.41 105.43 1.98 
MH105 105.65 105.48 0.17 
MH104 105.85 105.54 0.31 
MH103 105.75 105.61 0.14 
MH102 105.95 105.67 0.28 

MH110C 107.93 105.82 2.11 
MH170 105.50 105.56 -0.06 
MH171 105.35 105.67 -0.32 
MH172 105.50 105.75 -0.25 
MH173 105.65 105.80 -0.15 
MH174 105.80 105.87 -0.07 
MH175 106.00 105.91 0.09 
MH176 106.10 105.96 0.14 
MH177 106.55 106.04 0.51 
MH181 105.65 105.90 -0.25 
MH180 105.85 106.14 -0.29 
MH184 105.68 105.92 -0.24 
MH183 105.95 106.05 -0.10 
MH182 106.19 106.55 -0.36 
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MH USF (PROPOSED 
GROUND) (M) 

100 YEAR 3 HOUR CHICAGO 
27970PH1O_100CH_2017-07-11_REV_SED.XP 

HGL CLEARANCE (M) 
MH187 105.75 106.10 -0.35 
MH186 106.05 106.26 -0.21 
MH191 106.02 106.35 -0.33 
MH185 106.45 106.44 0.01 
MH127 106.70 106.68 0.02 
MH190 106.35 105.98 0.37 
MH189 106.05 106.04 0.01 
MH188 106.55 106.35 0.20 
MH120 105.70 105.67 0.03 
MH121 105.70 105.71 -0.01 
MH122 105.90 105.74 0.16 
MH123 106.00 105.79 0.21 
MH124 106.10 105.92 0.18 
MH125 106.20 106.14 0.06 
MH126 106.35 106.31 0.04 
MH128 106.65 106.91 -0.26 
MH129 109.23 106.91 2.32 
MH114 106.00 105.79 0.21 
MH113 106.05 105.90 0.15 
MH112 106.10 106.06 0.04 
MH111 108.19 106.08 2.11 
MH132 106.15 106.06 0.09 
MH130 106.25 105.89 0.36 
MH131 106.15 106.09 0.06 
MH140 106.25 106.00 0.25 
MH134 106.40 106.39 0.01 
MH141 108.40 106.56 1.84 
MH135 106.76 106.33 0.43 
MH136 106.71 106.39 0.32 
MH150 106.65 106.22 0.43 
MH152 107.40 106.39 1.01 
MH153 107.25 106.59 0.66 
MH151 107.00 106.60 0.40 
MH149 106.71 106.80 -0.09 

 
The modeling results of the permanently partially submerged storm sewers assuming 25% 
sediment accumulation indicate that the HGL is below the USF but the clearance between the 
USF and HGL is less than 0.3 m at 21 locations (indicated in red). At nine locations, the HGL is 
above the USF but below the basement slab (indicated in yellow). And at three locations, the HGL 
is above the basement slab. It should be emphasized that the sediment accumulation simulation 
has been completed under the 100 year storm event, considered a compounding sensitivity 
analysis. It is recommended that regular sewer clean out be performed prior to 25% accumulation.  
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5.5 Summary of Model Output Files 
The following is a reference list of the model output files including file names and storm event 
evaluated.  The files are included on the CD enclosed in Appendix F. 

DDSWMM: 

• 5 year 3 hour Chicago: 07-PH1-5CH.DAT, 07-PH1A-5CH.DAT 

• 100 year 3 hour Chicago: 07-PH1-100CH.DAT, 07-PH1A-100CH.DAT 

• 100 year 3 hour Chicago +20%: 07-PH1-120CH.DAT, 07-PH1A-120CH.DAT 

• July 1979: 07-PH1-JUL79.DAT, 07-PH1A-JUL79.DAT 

• August 1988: 07-PH1-AUG88.DAT, 07-PH1A-AUG88.DAT 

• August 1996: 07-PH1-Aug96.DAT, 07-PH1A-Aug96.DAT 

SWMHYMO: 

• 27970VXD.OUT 

XPSWMM: 

• 100 year 3 hour Chicago: 27970PH1O_100CH_2017-07-11_REV.xp 

• 100 year 3 hour Chicago +20% increase in intensity: 27970PH1O_120CH_2017-07-
11_REV.xp 

• July 1979: 27970PH1O_JUL79_2017-07-11_REV.xp 

• August 1988: 27970PH1O_AUG88_2017-07-11_REV.xp 

• August 1996: 27970PH1O_AUG96_2017-07-11_REV.xp 

• 100 year 24 hour SCS Type II: 27970PH1_100SCS_2017-07-11.xp 

• 100 year 24 hour SCS Type II + 20%: 27970PH1_120SCS_2017-07-11.xp 

• 25% Sediment Accumulation: 27970PH1O_100CH_2017-07-11_REV_SED.xp 

5.6 Erosion and Sedimentation Control 
Development of a subdivision such as CRT Lands Phase 1 can potentially create deleterious 
material which can enter the natural environment and gain access to fish habitat. In order to 
prevent site generated sediments from entering the environment, an Erosion and Sedimentation 
Control Plan will be implemented prior to development.  

The erosion and sedimentation strategy for the subject site will include erection of silt fences 
around the entire perimeter of the subject site. The silt fences will ensure protection of both 
adjacent developments and the natural environment. 

A copy of the Erosion and Sedimentation Control Plan is included in Appendix G.  

5.7 Miscellaneous Elements 
The following section includes brief comments for items indicated in the current Servicing Study 
Guidelines for which the proposed development will have little or no impact. These include: 

• Setbacks 
• Drainage catchment diversions 
• Municipal Drains 
• 100 year flood lands 
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• Floodplains 
 

There are no watercourses or hazard land setbacks applicable to the development. Mitigation 
measures of potential impacts to downstream watercourses such as Flewellyn Drain will include 
implementation of an Erosion and Sedimentation Control Plan. 

There are no drainage catchment diversions proposed by the development. 

Any runoff from the site, as with all developments in the Fernbank Community, has end-of-pipe 
quality and quantity treatment. Any impacts to receiving watercourses have been previously 
addressed.  

The only municipal drain in the vicinity of the subject development is Flewellyn Drain. The drain is 
proposed to be deepened for about 650 m downstream of Fernbank Road and improved for about 
another 800 m up to Flewellyn Road. Permit No. RV5-11/15T dated July 9, 2015 from the Rideau 
Valley Conservation Authority has been obtained by the Owners. The drain improvements have 
been approved by the MOECC.  

There are no flood plains in the vicinity of the CRT Lands.  
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6 APPROVALS AND PERMIT REQUIREMENTS 
6.1 City of Ottawa 
The City of Ottawa reviews all development documents including this report and working drawings.  
Upon completion, the City will approve the local watermains, under Permit NO. 008-202, submit 
the sewer MOE application to the province, and eventually issue a Commence Work Notification.   

6.2 Province of Ontario 
The Ministry of Environment and Climate Change (MOECC) will approve the local sewers and the 
stormwater facilities under Section 53 of the Ontario Water Resources Act and issue the 
Environment Compliance Approvals. A Permit To Take Water will also be required from the MOE.   

6.3 Conservation Authority 
Flewellyn Drain will be impacted by the proposed development.  About 1450 m of the municipal 
drain is proposed to be improved.  The Rideau Valley Conservation Authority has issued a permit 
(Permit No.RV5-11/15T) for the proposed improvements.   

6.4 Federal Government 
There are no permits, authorizations or approvals needed expressly for this development from the 
federal government. 
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APPENDIX A 
• Development Servicing Study Checklist 
• Figure 1.2 – Draft Plan 

 
  



General Content 

 
          ITEM DESCRIPTION 

 
LOCATION 

 
 Executive Summary (for larger reports only) N/A 
√ Date and revision number of the report Front Cover 
√ Location Map and plan showing municipal address, boundary, and 

layout of proposed development. Figure 1 and 3 

√ Plan showing the site and location of all existing services. Figure 4 
√ Development statistics, land use, density, adherence to zoning and 

official plan, and reference to applicable subwatershed and 
watershed plans that provide context to which individual 
developments must adhere. 

Section 1.3, 2.3, 
3.3 & 4.3 

√ Summary of Pre-consultation Meeting with City and other approval 
agencies. Appendix B 

 √ Reference and confirm conformance to higher level studies and 
reports (Master Servicing Studies, Environmental Assessments, 
Community Design Plans), or in the case where it is not in 
conformance, the proponent must provide justification and develop 
a defendable design criteria. 

Section 1.5 

 √ Statement of objectives and servicing criteria Section 2.3, 3.3 & 
4.3 

√ Identification of existing and proposed infrastructure available in 
the immediate area. Figure 4 

 √ Identification of Environmentally Significant Areas, Watercourses 
and Municipal Drains potentially impacted by the proposed 
development (Reference can be made to the Natural Heritage 
Studies, if available). 

Section 1.6 

√ Concept level master grading plan to confirm existing and proposed 
grades in the development. This is required to confirm the feasibility 
of proposed stormwater management and drainage, soil removal 
and fill constraints, and potential impacts to neighbouring 
properties. This is also required to confirm that the proposed 
grading will not impede existing major system flow paths. 

Grading Plans 

 Identification of potential impacts of proposed piped services on 
private services (such as wells and septic fields on adjacent lands) 
and mitigation required to address potential impacts. 

N/A 

√ Proposed phasing of the development, if applicable. Figure 3 
√ Reference to geotechnical studies and recommendations 

concerning servicing. Section 1.8 

√ All preliminary and formal site plan submissions should have the 
following information: 
• Metric scale 
• North arrow (including construction North) 
• Key plan 
• Name and contact information of applicant and property owner 
• Property limits including bearings and dimensions 
• Existing and proposed structures and parking areas 
• Easements, road widening and rights-of-way 
• Adjacent street names 

Design Drawings 

 

  



Development Servicing Report: Water 

 
          ITEM DESCRIPTION 

 
LOCATION 

 
√ Confirm consistency with Master Servicing Study, if available Section 2.2 
√ Availability of public infrastructure to service proposed 

development Section 2.1, 2.4 

√ Identification of system constraints – external water needed Section 2.1 
√ Identify boundary conditions Section 2.3 
√ Confirmation of adequate domestic supply and pressure Section 2.4 
√ Confirmation of adequate fire flow protection and confirmation that 

fire flow is calculated as per the Fire Underwriter’s Survey. Output 
should show available fire flow at locations throughout the 
development. 

Section 2.3 

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

Section 2.3 

 √ Definition of phasing constraints. Hydraulic modeling is required to 
confirm servicing for all defining phases of the project including the 
ultimate design. 

Section 2.4 

 √ Address reliability requirements such as appropriate location of 
shut-off valves. Design Drawings 

  Check on the necessity of a pressure zone boundary modification. N/A 
√ Reference to water supply analysis to show that major 

infrastructure is capable of delivering sufficient water for the 
proposed land use. This includes data that shows that the expected 
demands under average day, peak hour and fire flow conditions 
provide water within the required pressure range. 

Section 2.3 
Appendix C 

 √ Description of the proposed water distribution network, including 
locations of proposed connections to the existing system, 
provisions for necessary looping, and appurtenances (valves, 
pressure reducing valves, valve chambers, and fire hydrants) 
including special metering provisions. 

Section 2.4 
Figure 5 

Appendix C 

 √ Description of off-site required feedermains, booster pumping 
stations, and other water infrastructure that will be ultimately 
required to service proposed development, including financing, 
interim facilities and timing of implementation. 

Section 2.1 
Figure 5 

√ Confirmation that water demands are calculated based on the City 
of Ottawa Design Guidelines. Section 2.3 

√ Provision of a model schematic showing the boundary conditions 
locations, streets, parcels, and building locations for reference. 

Section 2.4 
Appendix C 

 

 

 

 

 

 

  



Development Servicing Report: Wastewater 

 
          ITEM DESCRIPTION 

 
LOCATION 

 
√ Summary of proposed design criteria (Note: Wet-weather flow 

criteria should not deviate from the City of Ottawa Sewer Design 
Guidelines. Monitored flow data from relatively new infrastructure 
cannot be used to justify capacity requirements for proposed 
infrastructure). 

Section 3.3 
 

 √ Confirm consistency with Master Servicing Study and/or 
justifications for deviations. 

Section 3.2 
 

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

Section 3.6 

√ Description of existing sanitary sewer available for discharge of 
wastewater from proposed development. 

Section 3.2, 3.4 
Figure 4 

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

Section 3.2, 3.4 

√ Calculations related to dry-weather and wet-weather flow rates 
from the development in standard MOE sanitary sewer design table 
(Appendix “C”) format. 

Section 3.3 & 3.7 
Appendix D 

√ Description of proposed sewer network including sewers, pumping 
stations and forcemains. 

Section 3.4 
Figure 6 

 √ Discussion of previously identified environmental constraints and 
impact on servicing (environmental constraints are related to 
limitations imposed on the development in order to preserve the 
physical condition of watercourses, vegetation, soil cover, as well 
as protecting against water quantity and quality). 

Section 1.6, 3.8 

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

Section 3.5 

  Forcemain capacity in terms of operational redundancy, surge 
pressure and maximum flow velocity. N/A 

√ Identification and implementation of the emergency overflow from 
sanitary pumping stations in relation to the hydraulic grade line to 
protect against basement flooding. 

Section 3.9 

√ Special considerations such as contamination, corrosive 
environment, check soils, etc. Section 1.8 

 

  



Development Servicing Report: Stormwater Checklist 

 
          ITEM DESCRIPTION 

 
LOCATION 

 
√ Description of drainage outlets and downstream constraints 

including legality of outlets (i.e. municipal drain, right-of-way, 
watercourse, or private property) 

Section 1.6, 4.1 

 Analysis of available capacity in existing public infrastructure. Section 4.5 
√ A drawing showing the subject lands, its surroundings, the 

receiving watercourse, existing drainage patterns, and proposed 
drainage pattern. 

Figure 2.8 
Grading Plans 

√ Water quantity control objective (e.g. controlling post-development 
peak flows to pre-development level for storm events ranging from 
the 2 or 5 year event (dependent on the receiving sewer design) to 
100 year return period); if other objectives are being applied, a 
rationale  must be included with reference to hydrologic analyses 
of the potentially affected subwatersheds, taking into account long-
term cumulative effects. 

Section 5.3 

√ Water quality control objective (basic, normal or enhanced level of 
protection based on the sensitivities of the receiving watercourse) 
and storage requirements. 

Section 5.3 

√ Description of the stormwater management concept with facility 
locations and descriptions with references and supporting 
information. 

Section 5 

 Set-back from private sewage disposal systems. N/A 
 Watercourse and hazard lands setbacks. N/A 
√ Record of pre-consultation with the Ontario Ministry of Environment 

and the Conservation Authority that has jurisdiction on the affected 
watershed. 

Section 1.6 

√ Confirm consistency with sub-watershed and Master Servicing 
Study, if applicable study exists. Section 4.2 

√ Storage requirements (complete with calculations) and 
conveyance capacity for minor events (1:5 year return period) and 
major events (1:100 year return period). 

Section 5.5 

√ Identification of watercourses within the proposed development 
and how watercourses will be protected, or, if necessary, altered 
by the proposed development with applicable approvals. 

Section 1.6, 6.3 

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

Section 5.3, 5.5 

√ Any proposed diversion of drainage catchment areas from one 
outlet to another. Section 4.2 

√ Proposed minor and major systems including locations and sizes 
of stormwater trunk sewers, and stormwater management facilities. 

Section 4.4 
Design Drawings 

 If quantity control is not proposed, demonstration that downstream 
system has adequate capacity for the post-development flows up 
to and including the 100-year return period storm event. 

N/A 

√ Identification of potential impacts to receiving watercourses Section 1.6, 6.3 
√ Identification of municipal drains and related approval 

requirements. 
 
 
 

Section 1.6, 6.3 
 
 



 
√ Descriptions of how the conveyance and storage capacity will be 

achieved for the development. Section 5.4, 5.6 

√ 100 year flood levels and major flow routing to protect proposed 
development from flooding for establishing minimum building 
elevations (MBE) and overall grading. 

Grading Plans 

√ Inclusion of hydraulic analysis including hydraulic grade line 
elevations. Section 5.6 

√ Description of approach to erosion and sediment control during 
construction for the protection of receiving watercourse or drainage 
corridors. 

Section 5.6 

√ Identification of floodplains – proponent to obtain relevant 
floodplain information from the appropriate Conservation Authority. 
The proponent may be required to delineate floodplain elevations 
to the satisfaction of the Conservation Authority if such information 
is not available or if information does not match current conditions. 

Section 5.7 

 Identification of fill constraints related to floodplain and 
geotechnical investigation. N/A 

 
Approval and Permit Requirements: Checklist 

 
          ITEM DESCRIPTION 

 
LOCATION 

 
 √ Conservation Authority as the designated approval agency for 

modification of floodplain, potential impact on fish habitat, proposed 
works in or adjacent to a watercourse, cut/fill permits and Approval 
under Lakes and Rivers Improvement Act. The Conservation 
Authority is not the approval authority for the Lakes and Rivers 
Improvement Act. Where there are Conservation Authority 
regulations in place, approval under the Lakes and Rivers 
Improvement Act is not required, except in cases of dams as 
defined in the Act. 

Section 6.3 

√ Application for Certification of Approval (CofA) under the Ontario 
Water resources Act. Section 6.2 

√  Changes to Municipal Drains Section 1.6 
√ Other permits (National Capital Commission, Parks Canada, Public 

Works and Government Services Canada, Ministry of 
Transportation etc.) 

Section 6.4 

 
Conclusion Checklist 

 
          ITEM DESCRIPTION 

 
LOCATION 

 
√ Clearly stated conclusions and recommendations Section 7 
 Comments received from review agencies including the City of 

Ottawa and information on how the comments were addressed. 
Final sign-off from the responsible reviewing agency. 

N/A 

√ All draft and final reports shall be signed and stamped by 
professional Engineer registered in Ontario. Done 

 

J:\27970-FernbankPlan\5.2 Reports\5.2.2 Civil\2016-11 Ph1 Design Brief\AppendixA.docx  



N

Scale Project Title
Drawing Title

Sheet No.

FIGURE 1.2DRAFT PLAN

DESIGN BRIEF

CRT LANDS-PHASE 1

FERNBANK COMMUNITY

1:3000

ABBOTT    STREET

R

O

B

E

R

T

 
 
 
G

R

A

N

T

 
 
A

V

E

N

U

E

FERNBANK    ROAD

AutoCAD SHX Text
BLOCK 327 PARK

AutoCAD SHX Text
BLOCK 326

AutoCAD SHX Text
BLOCK 355

AutoCAD SHX Text
BLOCK 356

AutoCAD SHX Text
BLOCK 357 SCHOOL

AutoCAD SHX Text
BLOCK 397 STORMWATER MANAGEMENT  FACILTY

AutoCAD SHX Text
BLOCK 399

AutoCAD SHX Text
BLOCK 325 SCHOOL

AutoCAD SHX Text
BLOCK 324 PARK

AutoCAD SHX Text
BLOCK   397

AutoCAD SHX Text
BLOCK     399

AutoCAD SHX Text
STREET WIDENING

AutoCAD SHX Text
BLOCK  400

AutoCAD SHX Text
BLOCK 398

AutoCAD SHX Text
BLOCK

AutoCAD SHX Text
396

AutoCAD SHX Text
328

AutoCAD SHX Text
331

AutoCAD SHX Text
334

AutoCAD SHX Text
338

AutoCAD SHX Text
342

AutoCAD SHX Text
346

AutoCAD SHX Text
350

AutoCAD SHX Text
351

AutoCAD SHX Text
355

AutoCAD SHX Text
359

AutoCAD SHX Text
361

AutoCAD SHX Text
237

AutoCAD SHX Text
75

AutoCAD SHX Text
79

AutoCAD SHX Text
89

AutoCAD SHX Text
96

AutoCAD SHX Text
128

AutoCAD SHX Text
120

AutoCAD SHX Text
129

AutoCAD SHX Text
136

AutoCAD SHX Text
267

AutoCAD SHX Text
236

AutoCAD SHX Text
229

AutoCAD SHX Text
167

AutoCAD SHX Text
172

AutoCAD SHX Text
228

AutoCAD SHX Text
221

AutoCAD SHX Text
220

AutoCAD SHX Text
198

AutoCAD SHX Text
212

AutoCAD SHX Text
208

AutoCAD SHX Text
197

AutoCAD SHX Text
186

AutoCAD SHX Text
173

AutoCAD SHX Text
185

AutoCAD SHX Text
166

AutoCAD SHX Text
160

AutoCAD SHX Text
159

AutoCAD SHX Text
152

AutoCAD SHX Text
151

AutoCAD SHX Text
148

AutoCAD SHX Text
147

AutoCAD SHX Text
137

AutoCAD SHX Text
109

AutoCAD SHX Text
119

AutoCAD SHX Text
108

AutoCAD SHX Text
97

AutoCAD SHX Text
BLOCK                    316

AutoCAD SHX Text
BLOCK          324

AutoCAD SHX Text
BLOCK   313

AutoCAD SHX Text
BLOCK                     345

AutoCAD SHX Text
BLOCK               344

AutoCAD SHX Text
156

AutoCAD SHX Text
67

AutoCAD SHX Text
69

AutoCAD SHX Text
74

AutoCAD SHX Text
80

AutoCAD SHX Text
88

AutoCAD SHX Text
BLOCK   315

AutoCAD SHX Text
BLOCK       325

AutoCAD SHX Text
BLOCK   327

AutoCAD SHX Text
BLOCK       322

AutoCAD SHX Text
BLOCK 334

AutoCAD SHX Text
BLOCK 335

AutoCAD SHX Text
BLOCK 336

AutoCAD SHX Text
BLOCK   338

AutoCAD SHX Text
BLOCK   340

AutoCAD SHX Text
BLOCK  318

AutoCAD SHX Text
BLOCK 320

AutoCAD SHX Text
BLOCK           343

AutoCAD SHX Text
BLOCK  342

AutoCAD SHX Text
BLOCK 314

AutoCAD SHX Text
71

AutoCAD SHX Text
83

AutoCAD SHX Text
92

AutoCAD SHX Text
101

AutoCAD SHX Text
105

AutoCAD SHX Text
112

AutoCAD SHX Text
115

AutoCAD SHX Text
124

AutoCAD SHX Text
132

AutoCAD SHX Text
141

AutoCAD SHX Text
145

AutoCAD SHX Text
163

AutoCAD SHX Text
178

AutoCAD SHX Text
182

AutoCAD SHX Text
190

AutoCAD SHX Text
194

AutoCAD SHX Text
202

AutoCAD SHX Text
207

AutoCAD SHX Text
213

AutoCAD SHX Text
216

AutoCAD SHX Text
224

AutoCAD SHX Text
233

AutoCAD SHX Text
268

AutoCAD SHX Text
269

AutoCAD SHX Text
BLOCK   317

AutoCAD SHX Text
BLOCK 319

AutoCAD SHX Text
BLOCK 321

AutoCAD SHX Text
BLOCK   326

AutoCAD SHX Text
BLOCK   328

AutoCAD SHX Text
BLOCK 329

AutoCAD SHX Text
BLOCK 331

AutoCAD SHX Text
BLOCK  330

AutoCAD SHX Text
BLOCK 333

AutoCAD SHX Text
BLOCK  332

AutoCAD SHX Text
BLOCK 337

AutoCAD SHX Text
BLOCK 339

AutoCAD SHX Text
BLOCK   341

AutoCAD SHX Text
70

AutoCAD SHX Text
68

AutoCAD SHX Text
73

AutoCAD SHX Text
72

AutoCAD SHX Text
78

AutoCAD SHX Text
76

AutoCAD SHX Text
77

AutoCAD SHX Text
81

AutoCAD SHX Text
82

AutoCAD SHX Text
85

AutoCAD SHX Text
84

AutoCAD SHX Text
90

AutoCAD SHX Text
86

AutoCAD SHX Text
87

AutoCAD SHX Text
94

AutoCAD SHX Text
91

AutoCAD SHX Text
93

AutoCAD SHX Text
95

AutoCAD SHX Text
100

AutoCAD SHX Text
98

AutoCAD SHX Text
99

AutoCAD SHX Text
102

AutoCAD SHX Text
106

AutoCAD SHX Text
103

AutoCAD SHX Text
104

AutoCAD SHX Text
116

AutoCAD SHX Text
107

AutoCAD SHX Text
110

AutoCAD SHX Text
111

AutoCAD SHX Text
113

AutoCAD SHX Text
114

AutoCAD SHX Text
117

AutoCAD SHX Text
118

AutoCAD SHX Text
121

AutoCAD SHX Text
122

AutoCAD SHX Text
123

AutoCAD SHX Text
127

AutoCAD SHX Text
125

AutoCAD SHX Text
126

AutoCAD SHX Text
130

AutoCAD SHX Text
131

AutoCAD SHX Text
134

AutoCAD SHX Text
133

AutoCAD SHX Text
135

AutoCAD SHX Text
138

AutoCAD SHX Text
139

AutoCAD SHX Text
140

AutoCAD SHX Text
142

AutoCAD SHX Text
143

AutoCAD SHX Text
144

AutoCAD SHX Text
146

AutoCAD SHX Text
149

AutoCAD SHX Text
150

AutoCAD SHX Text
153

AutoCAD SHX Text
154

AutoCAD SHX Text
155

AutoCAD SHX Text
157

AutoCAD SHX Text
158

AutoCAD SHX Text
161

AutoCAD SHX Text
162

AutoCAD SHX Text
164

AutoCAD SHX Text
165

AutoCAD SHX Text
168

AutoCAD SHX Text
169

AutoCAD SHX Text
171

AutoCAD SHX Text
170

AutoCAD SHX Text
174

AutoCAD SHX Text
175

AutoCAD SHX Text
176

AutoCAD SHX Text
177

AutoCAD SHX Text
179

AutoCAD SHX Text
181

AutoCAD SHX Text
180

AutoCAD SHX Text
183

AutoCAD SHX Text
184

AutoCAD SHX Text
187

AutoCAD SHX Text
188

AutoCAD SHX Text
189

AutoCAD SHX Text
191

AutoCAD SHX Text
192

AutoCAD SHX Text
193

AutoCAD SHX Text
195

AutoCAD SHX Text
196

AutoCAD SHX Text
199

AutoCAD SHX Text
200

AutoCAD SHX Text
201

AutoCAD SHX Text
203

AutoCAD SHX Text
204

AutoCAD SHX Text
205

AutoCAD SHX Text
206

AutoCAD SHX Text
214

AutoCAD SHX Text
209

AutoCAD SHX Text
210

AutoCAD SHX Text
211

AutoCAD SHX Text
215

AutoCAD SHX Text
217

AutoCAD SHX Text
218

AutoCAD SHX Text
219

AutoCAD SHX Text
222

AutoCAD SHX Text
223

AutoCAD SHX Text
225

AutoCAD SHX Text
226

AutoCAD SHX Text
227

AutoCAD SHX Text
230

AutoCAD SHX Text
231

AutoCAD SHX Text
232

AutoCAD SHX Text
234

AutoCAD SHX Text
235

AutoCAD SHX Text
238

AutoCAD SHX Text
239

AutoCAD SHX Text
240

AutoCAD SHX Text
241

AutoCAD SHX Text
242

AutoCAD SHX Text
243

AutoCAD SHX Text
244

AutoCAD SHX Text
245

AutoCAD SHX Text
246

AutoCAD SHX Text
247

AutoCAD SHX Text
248

AutoCAD SHX Text
250

AutoCAD SHX Text
251

AutoCAD SHX Text
252

AutoCAD SHX Text
253

AutoCAD SHX Text
254

AutoCAD SHX Text
255

AutoCAD SHX Text
256

AutoCAD SHX Text
257

AutoCAD SHX Text
258

AutoCAD SHX Text
259

AutoCAD SHX Text
260

AutoCAD SHX Text
261

AutoCAD SHX Text
262

AutoCAD SHX Text
263

AutoCAD SHX Text
264

AutoCAD SHX Text
265

AutoCAD SHX Text
266

AutoCAD SHX Text
270

AutoCAD SHX Text
271

AutoCAD SHX Text
272

AutoCAD SHX Text
273

AutoCAD SHX Text
274

AutoCAD SHX Text
275

AutoCAD SHX Text
276

AutoCAD SHX Text
277

AutoCAD SHX Text
278

AutoCAD SHX Text
279

AutoCAD SHX Text
280

AutoCAD SHX Text
281

AutoCAD SHX Text
302

AutoCAD SHX Text
303

AutoCAD SHX Text
304

AutoCAD SHX Text
305

AutoCAD SHX Text
306

AutoCAD SHX Text
307

AutoCAD SHX Text
308

AutoCAD SHX Text
309

AutoCAD SHX Text
310

AutoCAD SHX Text
311

AutoCAD SHX Text
BLOCK 323

AutoCAD SHX Text
1

AutoCAD SHX Text
12

AutoCAD SHX Text
23

AutoCAD SHX Text
27

AutoCAD SHX Text
28

AutoCAD SHX Text
53

AutoCAD SHX Text
54

AutoCAD SHX Text
59

AutoCAD SHX Text
60

AutoCAD SHX Text
BLOCK   312

AutoCAD SHX Text
13

AutoCAD SHX Text
22

AutoCAD SHX Text
39

AutoCAD SHX Text
40

AutoCAD SHX Text
8

AutoCAD SHX Text
4

AutoCAD SHX Text
17

AutoCAD SHX Text
31

AutoCAD SHX Text
34

AutoCAD SHX Text
43

AutoCAD SHX Text
49

AutoCAD SHX Text
64

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
14

AutoCAD SHX Text
15

AutoCAD SHX Text
16

AutoCAD SHX Text
18

AutoCAD SHX Text
19

AutoCAD SHX Text
20

AutoCAD SHX Text
21

AutoCAD SHX Text
24

AutoCAD SHX Text
25

AutoCAD SHX Text
26

AutoCAD SHX Text
29

AutoCAD SHX Text
30

AutoCAD SHX Text
32

AutoCAD SHX Text
33

AutoCAD SHX Text
38

AutoCAD SHX Text
37

AutoCAD SHX Text
36

AutoCAD SHX Text
35

AutoCAD SHX Text
42

AutoCAD SHX Text
41

AutoCAD SHX Text
46

AutoCAD SHX Text
45

AutoCAD SHX Text
44

AutoCAD SHX Text
47

AutoCAD SHX Text
48

AutoCAD SHX Text
50

AutoCAD SHX Text
51

AutoCAD SHX Text
52

AutoCAD SHX Text
55

AutoCAD SHX Text
56

AutoCAD SHX Text
57

AutoCAD SHX Text
58

AutoCAD SHX Text
61

AutoCAD SHX Text
62

AutoCAD SHX Text
63

AutoCAD SHX Text
65

AutoCAD SHX Text
66

AutoCAD SHX Text
282

AutoCAD SHX Text
283

AutoCAD SHX Text
284

AutoCAD SHX Text
285

AutoCAD SHX Text
286

AutoCAD SHX Text
287

AutoCAD SHX Text
288

AutoCAD SHX Text
289

AutoCAD SHX Text
290

AutoCAD SHX Text
291

AutoCAD SHX Text
292

AutoCAD SHX Text
293

AutoCAD SHX Text
294

AutoCAD SHX Text
295

AutoCAD SHX Text
296

AutoCAD SHX Text
297

AutoCAD SHX Text
298

AutoCAD SHX Text
299

AutoCAD SHX Text
300

AutoCAD SHX Text
301

AutoCAD SHX Text
249

AutoCAD SHX Text
STREET    No.   7

AutoCAD SHX Text
STREET    No.    8

AutoCAD SHX Text
STREET    No.   5

AutoCAD SHX Text
STREET    No.    4

AutoCAD SHX Text
STREET              No.    2

AutoCAD SHX Text
STREET    No.   3

AutoCAD SHX Text
STREET    No.    6

AutoCAD SHX Text
182

AutoCAD SHX Text
153

AutoCAD SHX Text
J:\27970-FernbankPlan\5.9 Drawings\59civil\current\Design Brief\2017-07-14\27970-Fig1.2 DRAFT PLAN.dwg Layout Name: Figure 1.2 (24x36) Plot Style: ---- Plot Scale: 1:2.5849 Plotted At: 7/13/2017 11:20 AM Last Saved By: mmilne Last  Layout Name: Figure 1.2 (24x36) Plot Style: ---- Plot Scale: 1:2.5849 Plotted At: 7/13/2017 11:20 AM Last Saved By: mmilne Last Figure 1.2 (24x36) Plot Style: ---- Plot Scale: 1:2.5849 Plotted At: 7/13/2017 11:20 AM Last Saved By: mmilne Last  Plot Style: ---- Plot Scale: 1:2.5849 Plotted At: 7/13/2017 11:20 AM Last Saved By: mmilne Last ---- Plot Scale: 1:2.5849 Plotted At: 7/13/2017 11:20 AM Last Saved By: mmilne Last  Plot Scale: 1:2.5849 Plotted At: 7/13/2017 11:20 AM Last Saved By: mmilne Last 1:2.5849 Plotted At: 7/13/2017 11:20 AM Last Saved By: mmilne Last  Plotted At: 7/13/2017 11:20 AM Last Saved By: mmilne Last 7/13/2017 11:20 AM Last Saved By: mmilne Last  11:20 AM Last Saved By: mmilne Last 11:20 AM Last Saved By: mmilne Last  Last Saved By: mmilne Last mmilne Last  Last Saved At: Jul. 13, 17 Jul. 13, 17 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
• Figure 3.2 Existing Conditions – Fernbank Community 

Design Plan – Environmental Management Plan 
• Municipal Drain By-Law 
• January 31, 2017 E-mail from City of Ottawa 
• December 9, 2013 E-mail from Rideau Valley Conservation 

Authority  
• November 28, 2013 E-mail with the provincial Ministry of 

Environment Ottawa Office 
• PTTW No. 3238-9TLP82 
  















































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
• MSS Water Plan 
• Hydraulic Analysis 
• Boundary Conditions 
  





Boundary Conditions at CRT Lands 

Information	Provided:	
Date provided: 16 Nov 2016 
 

Criteria  Demand (L/s) 

Average Demand  16.9 

Maximum Daily Demand  36.9 

Peak Hourly Demand  77.8 

Fire Flow Demand  167 

Fire Flow Demand  225 

Maximum Daily + Fire Flow Demand  204 & 262 

 

Location:	
   

   
 



Results		

Connection1:	
Criteria  Head (m)  Pressure (psi) 

Max HGL  161.1  75.8 

PKHR  154.7  66.7 

MXDY + Fire Flow (204 L/s)   152.8  64 

MXDY + Fire Flow (262 L/s)  150.6  60.9 

	

Connection2:	
Criteria  Head (m)  Pressure (psi) 

Max HGL  161.4  85.4 

PKHR  154.8  76.0 

MXDY + Fire Flow (204 L/s)   153  73.4 

MXDY + Fire Flow (262 L/s)   150.9  70.5 

 

Considerations	
1. According to the City of Ottawa Water Design Guidelines as well as the Ontario Building Code, 

the maximum pressure at any point within a distribution system shall not exceed 80 psi in 
occupied areas. Measures should be taken to try to reduce the residual pressure below 80 psi 
without the use of special pressure control equipment. In circumstances where the residual 
pressure cannot be reduced below 80 psi without the use of pressure control equipment, a 
pressure reducing valve (PRV) should be installed at site.  

	

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

CLA-02 15 51 0.21 0.21 0.52 0.52 1.14 1.14 166.7
CLA-03 14 48 0.19 0.19 0.48 0.48 1.06 1.06 166.7
CLA-04 9 31 0.12 0.12 0.31 0.31 0.68 0.68 166.7
CLA-05 8 27 0.11 0.11 0.28 0.28 0.61 0.61 166.7
CLA-06 17 46 0.19 0.19 0.46 0.46 1.02 1.02 166.7
CLA-07 2 15 47 0.19 0.19 0.48 0.48 1.05 1.05 166.7
CLA-08 17 58 0.23 0.23 0.59 0.59 1.29 1.29 166.7
CLA-09 9 31 0.12 0.12 0.31 0.31 0.68 0.68 166.7
CLA-10 17 58 0.23 0.23 0.59 0.59 1.29 1.29 166.7
CLA-11 16 54 0.22 0.22 0.55 0.55 1.21 1.21 166.7
CLA-12 11 37 0.15 0.15 0.38 0.38 0.83 0.83 166.7
CLA-13 20 68 0.28 0.28 0.69 0.69 1.52 1.52 166.7
CLA-14 28 76 0.31 0.31 0.77 0.77 1.68 1.68 166.7
CLA-15 30 81 0.33 0.33 0.82 0.82 1.80 1.80 166.7
CLA-16 170 0.69 0.69 1.72 1.72 3.79 3.79 166.7
CLA-20 24 65 0.26 0.26 0.66 0.66 1.44 1.44 166.7
CLA-21 13 35 0.14 0.14 0.36 0.36 0.78 0.78 166.7
CLA-22 14 48 0.19 0.19 0.48 0.48 1.06 1.06 166.7
CLA-23 9 24 0.10 0.10 0.25 0.25 0.54 0.54 166.7
CLA-24 13 44 0.18 0.18 0.45 0.45 0.98 0.98 166.7
CLA-25 6 20 0.08 0.08 0.21 0.21 0.45 0.45 166.7
CLA-26 109 0.44 0.44 1.10 1.10 2.43 2.43 166.7
CLA-27 9 31 0.12 0.12 0.31 0.31 0.68 0.68 166.7
CLA-28 18 61 0.25 0.25 0.62 0.62 1.36 1.36 166.7

CLA-28A 68 0.28 0.28 0.69 0.69 1.52 1.52
CLA-29 7 24 0.10 0.10 0.24 0.24 0.53 0.53 166.7
CLA-30 10 34 0.14 0.14 0.34 0.34 0.76 0.76 166.7
CLA-31 12 41 0.17 0.17 0.41 0.41 0.91 0.91 166.7
CLA-32 15 51 0.21 0.21 0.52 0.52 1.14 1.14 166.7

CLA-32A 68 0.28 0.28 0.69 0.69 1.52 1.52
CLA-33 12 41 0.17 0.17 0.41 0.41 0.91 0.91 166.7
CLA-34 16 54 0.22 0.22 0.55 0.55 1.21 1.21 166.7
CLA-35 5 17 0.07 0.07 0.17 0.17 0.38 0.38 166.7
CLA-36 13 44 2.88 0.18 1.67 1.85 0.45 2.50 2.95 0.98 4.50 5.48 225.0
CLA-37 16 54 0.22 0.22 0.55 0.55 1.21 1.21 166.7
CLA-38 8 27 6.53 0.11 3.78 3.89 0.28 5.67 5.94 0.61 10.20 10.81 225.0
CLA-54 11 37 0.15 0.15 0.38 0.38 0.83 0.83 166.7
CLA-55 30 81 0.33 0.33 0.82 0.82 1.80 1.80 166.7
TOTALS 323 166 1962 9.41 13.39 28.04 58.41

RESIDENTIAL DENSITIES AVERAGE DAILY DEMAND MAXIMUM DAILY DEMAND MAXIMUM HOURLY DEMAND FIRE DEMANDS

- SF 3.4 p/p/u - Residential 350 l/cap/day - Residential 875 l/cap/day - Residential 1,925 l/cap/day - SF 166.7 l/s
- TH 2.7 p/p/u - Commercial 30,000 l/ha/day - Commercial 45,000 l/ha/day - Commercial 81,000 l/ha/day - TH 166.7 l/s
- High Density 90.0 p/p/ha - Industrial 35,000 l/ha/day - Industrial 52,500 l/ha/day - Industrial 94,500 l/ha/day - ICI 225.0 l/s

- Institutional 50,000 l/ha/day - Institutional 75,000 l/ha/day - Institutional 135,000 l/ha/day

ASSUMPTIONS

(l/s)Res.(Ha) TotalTH

WATERMAIN DEMAND CALCULATION SHEET

AVERAGE DAILY MAXIMUM DAILY

Res. Non-res.Total

DEMAND   (l/s)

Non-res.

DEMAND   (l/s)
MAXIMUM HOURLY

NODE

RESIDENTIAL NON-RESIDENTIAL

POP'N
Res.(Ha) Total(Ha)SF Non-res.

DEMAND   (l/s)UNITS







Phase 1 Node ID's

Date: Thursday, February 09, 2017

lerion
Callout
Boundary Condition

lerion
Callout
Boundary Condition

lerion
Callout
Bobolink Ridge







Phase 1 Pipe Sizes

Date: Thursday, February 09, 2017





Basic Day (MAX HGL) Pressures (kPa)

Prepared By: Date: Thursday, February 09, 2017





Peak Hour Pressures (kPa)

Prepared By: Date: Thursday, February 09, 2017





Max Day + Fire - Residential Fire Flows (l/s)

Prepared By: Date: Thursday, February 09, 2017





Max Day + Fire ICI - Fireflow Design Report (l/s)

Date: Thursday, February 09, 2017



Basic Day (Max HGL) - Junction Report

ID Demand
(L/s)

Elevation
(m)

Head
(m)

Pressure
(kPa)

1 CLA-01 0.00 107.60 161.10 524.26
2 CLA-02 0.21 107.70 161.10 523.30
3 CLA-03 0.19 107.80 161.10 522.34
4 CLA-04 0.12 107.70 161.10 523.32
5 CLA-05 0.11 108.10 161.10 519.38
6 CLA-06 0.19 107.00 161.11 530.24
7 CLA-07 0.19 108.55 161.11 515.05
8 CLA-08 0.23 108.30 161.11 517.50
9 CLA-09 0.12 108.10 161.10 519.40
10 CLA-10 0.23 108.05 161.11 519.91
11 CLA-11 0.22 108.15 161.11 518.97
12 CLA-12 0.15 108.35 161.11 517.05
13 CLA-13 0.28 109.20 161.11 508.70
14 CLA-14 0.31 109.20 161.11 508.69
15 CLA-15 0.33 105.90 161.11 541.03
16 CLA-16 0.69 105.55 161.11 544.46
17 CLA-20 0.26 108.50 161.11 515.55
18 CLA-21 0.14 108.25 161.11 518.03
19 CLA-22 0.19 109.10 161.12 509.72
20 CLA-23 0.10 109.00 161.11 510.67
21 CLA-24 0.18 108.75 161.12 513.17
22 CLA-25 0.08 108.80 161.12 512.74
23 CLA-26 0.44 109.00 161.14 510.95
24 CLA-27 0.12 108.00 161.10 520.37
25 CLA-28 0.25 108.60 161.12 514.62
26 CLA-28A 0.28 108.60 161.12 514.62
27 CLA-29 0.10 107.50 161.10 525.27
28 CLA-30 0.14 107.95 161.11 520.89
29 CLA-31 0.17 108.05 161.11 519.92
30 CLA-32 0.21 108.15 161.11 518.94
31 CLA-32A 0.28 108.15 161.11 518.94
32 CLA-33 0.17 108.00 161.11 520.43
33 CLA-34 0.22 108.00 161.11 520.45
34 CLA-35 0.07 107.40 161.10 526.24
35 CLA-36 1.85 107.45 161.10 525.72
36 CLA-37 0.22 107.85 161.10 521.81
37 CLA-38 3.89 108.30 161.10 517.38
38 CLA-54 0.15 107.90 161.10 521.33
39 CLA-55 0.33 106.60 161.11 534.17
40 TF-02 0.00 108.00 161.40 523.27

Date: Thursday, February 09, 2017, Page 1



Peak Hour - Junction Report

ID Demand
(L/s)

Elevation
(m)

Head
(m)

Pressure
(kPa)

1 CLA-01 0.00 107.60 154.70 461.54
2 CLA-02 1.14 107.70 154.41 457.73
3 CLA-03 1.06 107.80 154.37 456.39
4 CLA-04 0.68 107.70 154.38 457.38
5 CLA-05 0.61 108.10 154.46 454.25
6 CLA-06 1.02 107.00 154.24 462.93
7 CLA-07 1.05 108.55 154.25 447.82
8 CLA-08 1.29 108.30 154.27 450.45
9 CLA-09 0.68 108.10 154.35 453.20

10 CLA-10 1.29 108.05 154.33 453.53
11 CLA-11 1.21 108.15 154.30 452.27
12 CLA-12 0.83 108.35 154.29 450.21
13 CLA-13 1.52 109.20 154.26 441.56
14 CLA-14 1.68 109.20 154.24 441.38
15 CLA-15 1.80 105.90 154.24 473.65
16 CLA-16 3.79 105.55 154.24 477.08
17 CLA-20 1.44 108.50 154.24 448.21
18 CLA-21 0.78 108.25 154.25 450.74
19 CLA-22 1.06 109.10 154.26 442.54
20 CLA-23 0.54 109.00 154.24 443.36
21 CLA-24 0.98 108.75 154.29 446.28
22 CLA-25 0.45 108.80 154.29 445.80
23 CLA-26 2.43 109.00 154.32 444.12
24 CLA-27 0.68 108.00 154.38 454.49
25 CLA-28 1.36 108.60 154.25 447.33
26 CLA-28A 1.52 108.60 154.25 447.31
27 CLA-29 0.53 107.50 154.30 458.61
28 CLA-30 0.76 107.95 154.23 453.47
29 CLA-31 0.91 108.05 154.23 452.48
30 CLA-32 1.14 108.15 154.21 451.37
31 CLA-32A 1.52 108.15 154.21 451.36
32 CLA-33 0.91 108.00 154.25 453.20
33 CLA-34 1.21 108.00 154.25 453.17
34 CLA-35 0.38 107.40 154.39 460.42
35 CLA-36 5.48 107.45 154.27 458.83
36 CLA-37 1.21 107.85 154.22 454.38
37 CLA-38 10.81 108.30 154.18 449.60
38 CLA-54 0.83 107.90 154.55 457.11
39 CLA-55 1.80 106.60 154.24 466.80
40 TF-02 0.00 108.00 154.80 458.60

Date: Thursday, February 09, 2017, Time: 16:12:53, Page 1



Max Day + Fire - Fireflow Design Report

ID Total Demand
(L/s) Critical Node 1 ID

Critical Node 1
Pressure

(kPa)
Critical Node 1 Head

(m)
Adjusted Fire-Flow

(L/s)

Available Flow
@Hydrant

(L/s)
Critical Node 2 ID

Critical Node 2
Pressure

(kPa)
Critcal Node 2 Head

(m)

Adjusted Available
Flow
(L/s)

Design Flow
(L/s)

1 CLA-02 167.19 CLA-14 396.31 148.14 630.98 586.28 CLA-02 139.97 121.98 586.28 586.28
2 CLA-03 167.15 CLA-14 392.70 147.87 586.75 541.31 CLA-03 139.97 122.08 541.31 541.31
3 CLA-04 166.98 CLA-04 263.96 134.64 223.39 223.39 CLA-04 139.96 121.98 223.39 223.39
4 CLA-05 166.95 CLA-05 229.91 131.56 203.20 203.20 CLA-05 139.96 122.38 203.20 203.20
5 CLA-06 167.13 CLA-06 306.72 138.30 258.66 258.68 CLA-06 139.96 121.28 258.69 258.66
6 CLA-07 167.15 CLA-07 320.91 141.30 287.47 287.47 CLA-07 139.96 122.83 287.47 287.47
7 CLA-08 167.26 CLA-08 349.21 143.94 336.17 336.17 CLA-08 139.96 122.58 336.17 336.17
8 CLA-09 166.98 CLA-09 190.07 127.50 184.72 184.72 CLA-09 139.96 122.38 184.72 184.72
9 CLA-10 167.26 CLA-14 387.92 147.64 541.97 514.93 CLA-10 139.96 122.33 514.94 514.94
10 CLA-11 167.22 CLA-14 382.73 147.21 500.77 490.29 CLA-11 139.96 122.43 490.29 490.29
11 CLA-12 167.05 CLA-13 381.53 147.28 491.15 470.51 CLA-12 139.96 122.63 470.52 470.52
12 CLA-13 167.36 CLA-13 316.09 141.46 285.92 285.92 CLA-13 139.96 123.48 285.92 285.92
13 CLA-14 167.44 CLA-14 294.92 139.30 259.10 259.13 CLA-14 139.96 123.48 259.13 259.10
14 CLA-15 167.49 CLA-15 327.60 139.33 275.89 275.89 CLA-15 139.96 120.18 275.89 275.89
15 CLA-16 168.39 CLA-16 324.52 138.67 270.80 270.83 CLA-16 139.96 119.83 270.83 270.80
16 CLA-20 167.33 CLA-20 263.36 135.38 226.86 226.86 CLA-20 139.96 122.78 226.87 226.86
17 CLA-21 167.03 CLA-21 325.97 141.51 292.36 292.36 CLA-21 139.96 122.53 292.36 292.36
18 CLA-22 167.15 CLA-22 340.75 143.87 330.26 330.26 CLA-22 139.96 123.38 330.26 330.26
19 CLA-23 166.92 CLA-23 311.50 140.79 278.00 278.00 CLA-23 139.96 123.28 278.00 278.00
20 CLA-24 167.12 CLA-24 381.05 147.64 462.70 462.70 CLA-24 139.96 123.03 462.71 462.70
21 CLA-25 166.88 CLA-22 380.75 147.65 480.81 470.21 CLA-25 139.96 123.08 470.21 470.21
22 CLA-26 167.77 CLA-26 378.99 147.68 459.94 459.94 CLA-26 139.96 123.28 459.95 459.94
23 CLA-27 166.98 CLA-27 275.17 136.08 232.57 232.57 CLA-27 139.96 122.28 232.57 232.57
24 CLA-28 167.29 CLA-28 340.36 143.33 322.37 322.37 CLA-28 139.96 122.88 322.37 322.37
25 CLA-29 166.91 CLA-29 209.30 128.86 192.54 192.54 CLA-29 139.96 121.78 192.54 192.54
26 CLA-30 167.01 CLA-30 281.56 136.68 239.14 239.15 CLA-30 139.96 122.23 239.15 239.14
27 CLA-31 167.08 CLA-31 282.20 136.85 240.23 240.24 CLA-31 139.96 122.33 240.24 240.23
28 CLA-32 167.19 CLA-32 324.59 141.27 290.82 290.82 CLA-32 139.96 122.43 290.82 290.82
29 CLA-33 167.08 CLA-33 221.78 130.63 199.47 199.47 CLA-33 139.96 122.28 199.47 199.47
30 CLA-34 167.22 CLA-34 211.63 129.60 194.61 194.61 CLA-34 139.96 122.28 194.61 194.61
31 CLA-35 166.84 CLA-35 375.23 145.69 384.66 384.65 CLA-35 139.96 121.68 384.66 384.66
32 CLA-36 227.95 CLA-36 249.80 132.94 292.31 292.31 CLA-36 139.96 121.73 292.32 292.31
33 CLA-37 225.55 CLA-37 224.01 130.71 271.34 271.34 CLA-37 139.96 122.13 271.34 271.34
34 CLA-38 230.94 CLA-38 186.04 127.29 253.61 253.61 CLA-38 139.96 122.58 253.61 253.61
35 CLA-54 167.05 CLA-14 408.38 149.57 855.64 780.75 CLA-54 139.97 122.18 780.76 780.76
36 CLA-55 167.49 CLA-55 319.77 139.23 271.31 271.31 CLA-55 139.96 120.88 271.31 271.31
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Max Day + Fire ICI Lands - Fireflow Design Report

ID Total Demand
(L/s) Critical Node 1 ID

Critical Node 1
Pressure

(kPa)
Critical Node 1 Head

(m)
Adjusted Fire-Flow

(L/s)

Available Flow
@Hydrant

(L/s)
Critical Node 2 ID

Critical Node 2
Pressure

(kPa)
Critcal Node 2 Head

(m)

Adjusted Available
Flow
(L/s)

Design Flow
(L/s)

1 CLA-36 227.95 CLA-36 228.55 130.77 280.83 280.83 CLA-36 139.96 121.73 280.83 280.83
2 CLA-37 225.55 CLA-37 202.79 128.54 260.40 260.41 CLA-37 139.96 122.13 260.41 260.40
3 CLA-38 230.94 CLA-38 164.84 125.12 243.39 243.39 CLA-38 139.96 122.58 243.39 243.39
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Peak Hour - Pipe Report

ID From Node To Node Length
(m)

Diameter
(mm) Roughness Flow

(L/s)
Velocity

(m/s)
Headloss

(m)
HL/1000
(m/km)

1 11 CLA-01 CLA-54 128.85 297.00 120.00 36.06 0.52 0.15 1.18
2 113 CLA-20 CLA-15 127.90 155.00 100.00 0.77 0.04 0.00 0.03
3 115 CLA-14 CLA-55 110.97 155.00 100.00 0.96 0.05 0.01 0.05
4 117 CLA-15 CLA-16 79.32 204.00 110.00 0.15 0.00 0.0000 0.000
5 125 CLA-21 CLA-23 67.41 204.00 110.00 1.98 0.06 0.00 0.04
6 127 CLA-22 CLA-23 71.93 155.00 100.00 2.20 0.12 0.02 0.22
7 13 CLA-02 CLA-03 90.19 297.00 120.00 20.27 0.29 0.04 0.41
8 131 CLA-28 CLA-32 107.62 204.00 110.00 6.37 0.19 0.04 0.35
9 135 CLA-29 CLA-10 90.22 155.00 100.00 -2.83 0.15 0.03 0.35

10 141 CLA-27 CLA-09 106.28 155.00 100.00 2.58 0.14 0.03 0.30
11 147 CLA-04 CLA-03 62.23 155.00 100.00 0.69 0.04 0.00 0.03
12 149 CLA-04 CLA-27 58.21 155.00 100.00 -1.37 0.07 0.01 0.09
13 15 CLA-03 CLA-10 104.89 297.00 120.00 19.90 0.29 0.04 0.39
14 151 CLA-06 CLA-55 115.19 204.00 110.00 2.02 0.06 0.00 0.04
15 159 CLA-01 TF-02 980.24 393.00 120.00 -20.02 0.17 0.10 0.10
16 161 CONNECTION-2 TF-02 1.00 393.00 130.00 42.34 0.35 0.000 0.35
17 17 CLA-10 CLA-11 89.30 297.00 120.00 17.68 0.26 0.03 0.32
18 19 CLA-10 CLA-09 98.50 155.00 100.00 -1.90 0.10 0.02 0.17
19 191 TF-02 CLA-26 980.99 297.00 120.00 22.32 0.32 0.48 0.49
20 193 CLA-54 CLA-02 162.86 297.00 120.00 29.99 0.43 0.14 0.84
21 195 CLA-54 CLA-05 83.15 155.00 100.00 5.23 0.28 0.09 1.10
22 197 CLA-07 CLA-06 88.38 204.00 110.00 3.04 0.09 0.01 0.09
23 199 CLA-55 CLA-15 81.06 204.00 110.00 1.18 0.04 0.00 0.02
24 205 CLA-34 CLA-24 87.49 155.00 100.00 -3.56 0.19 0.05 0.54
25 207 CLA-25 CLA-26 71.68 297.00 120.00 -19.89 0.29 0.03 0.39
26 21 CLA-11 CLA-08 77.39 204.00 110.00 7.48 0.23 0.04 0.47
27 211 CLA-23 CLA-16 75.34 204.00 110.00 3.64 0.11 0.01 0.12
28 213 CLA-33 CLA-12 83.72 155.00 100.00 -3.52 0.19 0.04 0.53
29 215 CLA-28A CLA-28 43.13 204.00 110.00 -1.52 0.05 0.00 0.02
30 217 CLA-32A CLA-32 42.54 204.00 110.00 -1.52 0.05 0.00 0.02
31 219 CONNECTION-1 CLA-01 1.00 393.00 120.00 16.04 0.13 0.0000 0.07
32 23 CLA-08 CLA-07 77.03 204.00 110.00 5.18 0.16 0.02 0.24
33 25 CLA-27 CLA-05 85.51 155.00 100.00 -4.62 0.24 0.08 0.88
34 29 CLA-07 CLA-14 122.11 155.00 100.00 1.09 0.06 0.01 0.06
35 31 CLA-14 CLA-20 77.44 155.00 100.00 0.78 0.04 0.00 0.03
36 33 CLA-20 CLA-21 79.13 155.00 100.00 -1.43 0.08 0.01 0.10
37 35 CLA-14 CLA-13 77.51 155.00 100.00 -2.33 0.12 0.02 0.25
38 37 CLA-08 CLA-13 124.48 155.00 100.00 1.01 0.05 0.01 0.05
39 39 CLA-11 CLA-12 121.20 297.00 120.00 8.99 0.13 0.01 0.09
40 41 CLA-12 CLA-13 78.38 155.00 100.00 3.06 0.16 0.03 0.41
41 43 CLA-12 CLA-24 80.77 297.00 120.00 1.57 0.02 0.000 0.00
42 45 CLA-24 CLA-25 73.62 297.00 120.00 -2.97 0.04 0.000 0.01
43 47 CLA-25 CLA-22 75.05 204.00 110.00 7.23 0.22 0.03 0.44
44 49 CLA-22 CLA-13 150.36 155.00 100.00 -0.22 0.01 0.000 0.00
45 51 CLA-21 CLA-22 82.10 204.00 110.00 -4.19 0.13 0.01 0.16
46 53 CLA-30 CLA-33 72.99 155.00 100.00 -2.61 0.14 0.02 0.31
47 55 CLA-30 CLA-31 74.77 155.00 100.00 0.53 0.03 0.00 0.02
48 57 CLA-31 CLA-34 81.48 155.00 100.00 -2.35 0.12 0.02 0.25
49 59 CLA-31 CLA-32 76.20 155.00 100.00 1.97 0.10 0.01 0.18
50 61 CLA-25 CLA-28 64.06 204.00 110.00 9.25 0.28 0.04 0.70
51 63 CLA-32 CLA-38 105.48 204.00 110.00 5.68 0.17 0.03 0.28
52 67 CLA-30 CLA-37 85.27 155.00 100.00 1.32 0.07 0.01 0.09
53 69 CLA-37 CLA-38 159.94 204.00 110.00 5.13 0.16 0.04 0.23
54 71 CLA-37 CLA-36 240.46 204.00 110.00 -5.02 0.15 0.05 0.22
55 73 CLA-36 CLA-29 113.49 155.00 100.00 -2.30 0.12 0.03 0.24
56 75 CLA-02 CLA-35 296.18 297.00 120.00 8.58 0.12 0.02 0.08
57 77 CLA-35 CLA-36 202.13 204.00 110.00 8.20 0.25 0.11 0.56
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APPENDIX D 
• Fernbank Trunk Sewer Design 
• MSS Sanitary Drainage Area Plan, (Drawing 101108-SAN) 
• Figure 6.1 – MSS Sanitary HGL 
• Sanitary Sewer Hydraulic Grade Line Analysis (2031) from 

MSS Report 
• 2017 Sanitary Sewer HGL Analysis 
• Appendix 6 – B.1 City of Ottawa Sewer Design Guidelines 
• Section 1.7 – MOE Design Guidelines 
• Sanitary Sewer Design Sheets  
• Drainage Area Plans 27970-501, 501A and 501B  







































IBI Group SANITARY SEWER DESIGN SHEET
400‐333 Preston Street PROJECT: CRT DEVELOPMENT

Ottawa, Ontario LOCATION: CITY OF OTTAWA

K1S 5N4 CLIENT: CRT DEVELOPMENT INC.

TOTAL

AREA PEAK PEAK PEAK FLOW FLOW CAPACITY LENGTH DIA SLOPE VELOCITY

FROM TO FACTOR FLOW FLOW (full)
MH MH (L/s) IND CUM IND CUM IND CUM (L/s) (m/s) L/s (%)

141A 142A 1 0.06 2.5 2.5 4.00 0.04 0.00 0.00 0.00 0.00 0.06 0.06 0.02 0.06 24.19 9.07 200 0.50 0.746 24.14 99.76

142A 143A 11 0.35 27.5 30.0 4.00 0.49 0.00 0.00 0.00 0.00 0.35 0.41 0.11 0.60 47.16 55.56 200 1.90 1.454 46.56 98.73

143A 144A 17 0.49 42.5 72.5 4.00 1.17 0.00 0.00 0.00 0.00 0.49 0.90 0.25 1.43 41.91 64.86 200 1.50 1.292 40.48 96.60

136A 144A 21 0.65 52.5 52.5 4.00 0.85 0.00 0.00 0.00 0.00 0.65 0.65 0.18 1.03 53.56 110.44 200 2.45 1.652 52.52 98.07

144A 145A 10 0.36 25.0 150.0 4.00 2.43 0.00 0.00 0.00 0.00 0.36 1.91 0.53 2.97 32.46 80.25 200 0.90 1.001 29.50 90.86

136A 137A 10 0.37 25.0 25.0 4.00 0.41 0.00 0.00 0.00 0.00 0.37 0.37 0.10 0.51 24.19 78.00 200 0.50 0.746 23.69 97.90

137A 160A 12 0.35 30.0 55.0 4.00 0.89 0.00 0.00 0.00 0.00 0.35 0.72 0.20 1.09 41.91 50.77 200 1.50 1.292 40.81 97.39

160A 145A 18 0.54 45.0 100.0 4.00 1.62 0.00 0.00 0.00 0.00 0.54 1.26 0.35 1.97 52.45 78.53 200 2.35 1.617 50.48 96.24

145A 146A 11 0.34 27.5 277.5 4.00 4.50 0.00 0.00 0.00 0.00 0.34 3.51 0.98 5.48 39.76 70.87 200 1.35 1.226 34.28 86.22

137A 138A 9 0.38 22.5 22.5 4.00 0.36 0.00 0.00 0.00 0.00 0.38 0.38 0.11 0.47 37.48 78.00 200 1.20 1.156 37.01 98.74

138A 148A 10 0.35 25.0 47.5 4.00 0.77 0.00 0.00 0.00 0.00 0.35 0.73 0.20 0.97 40.49 77.95 200 1.40 1.248 39.51 97.59

148A 147A 7 0.26 17.5 65.0 4.00 1.05 0.00 0.00 0.00 0.00 0.26 0.99 0.28 1.33 55.70 59.50 200 2.65 1.718 54.37 97.61

147A 146A 0 0.03 0.0 65.0 4.00 1.05 0.00 0.00 0.00 0.00 0.03 1.02 0.29 1.34 55.70 12.47 200 2.65 1.718 54.36 97.60

146A 161A 0 0.03 0.0 342.5 4.00 5.55 0.00 0.00 0.00 0.00 0.03 4.56 1.28 6.83 28.63 38.97 200 0.70 0.883 21.80 76.15

161A Ex.209 0 5.12 0.0 342.5 4.00 5.55 0.00 0.00 0.00 0.00 5.12 9.68 2.71 8.26 28.63 53.67 200 0.70 0.883 20.37 71.15

BULKHEAD Ex.209 1.89 170.1 170.1 4.00 2.76 0.00 0.00 0.00 0.00 1.89 1.89 0.53 3.29 43.87 8.00 250 0.50 0.866 40.58 92.51

Refer to ECA No. 9079‐9LNNZC dated July 9, 2014 for description of existing sewers.

Design Parameters: Notes: J.I.M. No.

 1. Mannings coefficient (n) = 0.013 1.

 2. Demand (per capita): 350 L/day 2.

SF 3.3 p/p/u Peak Factor  3. Infiltration allowance: 0.28 L/s/Ha P.K. 3.

TH/SD 2.5 p/p/u INST 50,000  L/Ha/day 1.5  4. Residential Peaking Factor: 4.

APT 1.8 p/p/u COM 50,000  L/Ha/day 1.5 Harmon Formula = 1+(14/(4+P^0.5))   5.

Low 60 p/p/Ha IND 35,000  L/Ha/day MOE Chart where P = population in thousands 27970 ‐ 501, 501A, 501B 6.

Med 75 p/p/Ha 7.

High 90 p/p/Ha

Resubmission for MOE Approval 2017‐07‐14

 2017‐02‐10

File Reference: Date: Sheet No:

27970.5.7.1

Dwg. Reference: Submission for MOE Approval

PUTNEY CRESCENT 148A

HYD. 2

PUTNEY CRESCENT

ICI Areas

BLOCK 324

PUTNEY CRESCENT 147A

BLOCK 323 146A

BLOCK 316

Residential

136AB

137AA

160A

138A

RES.1

PUTNEY CRESCENT 145A

CLAPHAM WAY 137AB

PUTNEY CRESCENT 144A

CLAPHAM TERRACE

BRIXTON WAY

BRIXTON WAY

142A

143A

PUTNEY CRESCENT

PUTNEY CRESCENT

PUTNEY CRESCENT

FINSBURY AVENUE

PROPOSED SEWER DESIGN

POPULATION

CAPACITY

ICI AREAS INFILTRATION ALLOWANCE

AREA (Ha)

INSTITUTIONAL COMMERCIAL
IND CUM

AREA (Ha)

IND
INDUSTRIAL

RESIDENTIAL

SF SD (Ha) (L/s)

UNIT TYPES

TH APT

AVAILABLE

(m) (mm)

Designed:

LOCATION

(%)CUM

2017‐07‐14 1 of 4

Revision Date

Submission No. 1 to City of Ottawa  2013‐08‐29

Submission No. 5 to City of Ottawa  2016‐11‐10

Submission No. 2 to City of Ottawa  2014‐01‐22

Submission No. 3 to City of Ottawa  2014‐08‐22

Submission No. 4 to City of Ottawa  2015‐06‐15

STREET AREA ID

136AA

(L/s) (L/s)

Checked:

141A

J:\27970-FernbankPlan\5.7 Calculations\5.7.1 Sewers & Grading\CSSCRTSanSub#7(2017-07-14) 7/13/2017  11:28 AM



IBI Group SANITARY SEWER DESIGN SHEET
400‐333 Preston Street PROJECT: CRT DEVELOPMENT

Ottawa, Ontario LOCATION: CITY OF OTTAWA

K1S 5N4 CLIENT: CRT DEVELOPMENT INC.

TOTAL

AREA PEAK PEAK PEAK FLOW FLOW CAPACITY LENGTH DIA SLOPE VELOCITY

FROM TO FACTOR FLOW FLOW (full)
MH MH (L/s) IND CUM IND CUM IND CUM (L/s) (m/s) L/s (%)

PROPOSED SEWER DESIGN

POPULATION

CAPACITY

ICI AREAS INFILTRATION ALLOWANCE

AREA (Ha)

INSTITUTIONAL COMMERCIAL
IND CUM

AREA (Ha)

IND
INDUSTRIAL

RESIDENTIAL

SF SD (Ha) (L/s)

UNIT TYPES

TH APT

AVAILABLE

(m) (mm)

LOCATION

(%)CUMSTREET AREA ID (L/s) (L/s)

136A 135A 11 0.41 27.5 27.5 4.00 0.45 0.00 0.00 0.00 0.00 0.41 0.41 0.11 0.56 27.59 65.31 200 0.65 0.851 27.03 97.97

135A 134A 9 0.31 22.5 50.0 4.00 0.81 0.00 0.00 0.00 0.00 0.31 0.72 0.20 1.01 27.59 57.36 200 0.65 0.851 26.57 96.33

141A 134A 9 0.34 22.5 22.5 4.00 0.36 0.00 0.00 0.00 0.00 0.34 0.34 0.10 0.46 32.46 75.02 200 0.90 1.001 32.00 98.58

134A 140A 6 0.34 19.8 92.3 4.00 1.50 0.00 0.00 0.00 0.00 0.34 1.40 0.39 1.89 32.46 78.00 200 0.90 1.001 30.57 94.18

153A 152A 8 0.51 26.4 26.4 4.00 0.43 0.00 0.00 0.00 0.00 0.51 0.51 0.14 0.57 29.63 49.25 200 0.75 0.914 29.06 98.07

152A 151A 17 0.78 56.1 82.5 4.00 1.34 0.00 0.00 0.00 0.00 0.78 1.29 0.36 1.70 29.63 95.75 200 0.75 0.914 27.93 94.27

151A 150A 10 0.47 33.0 115.5 4.00 1.87 0.00 0.00 0.00 0.00 0.47 1.76 0.49 2.36 29.63 59.68 200 0.75 0.914 27.27 92.02

150A 140A 9 0.42 29.7 145.2 4.00 2.35 0.00 0.00 0.00 0.00 0.42 2.18 0.61 2.96 29.63 62.98 200 0.75 0.914 26.67 90.00

140A 124A 3 0.24 9.9 247.4 4.00 4.01 0.00 0.00 0.00 0.00 0.24 3.82 1.07 5.08 32.46 78.00 200 0.90 1.001 27.38 84.36

BLKHD 129A 1.21 108.9 108.9 4.00 1.76 0.00 0.00 0.00 0.00 1.21 1.21 0.34 2.10 20.24 19.00 200 0.35 0.624 18.14 89.61

129A 128A 0 0.09 0.0 108.9 4.00 1.76 0.00 0.00 0.00 0.00 0.09 1.30 0.36 2.13 31.02 45.00 250 0.25 0.612 28.89 93.14

128A 127A 6 0.41 19.8 128.7 4.00 2.09 0.00 0.00 0.00 0.00 0.41 1.71 0.48 2.56 31.02 78.00 250 0.25 0.612 28.46 91.73

127A 126A 10 0.53 33.0 161.7 4.00 2.62 0.00 0.00 0.00 0.00 0.53 2.24 0.63 3.25 31.02 78.00 250 0.25 0.612 27.77 89.53

126A 125A 5 0.33 16.5 178.2 4.00 2.89 0.00 0.00 0.00 0.00 0.33 2.57 0.72 3.61 31.02 47.81 250 0.25 0.612 27.41 88.37

125A 124A 12 0.56 39.6 217.8 4.00 3.53 0.00 0.00 0.00 0.00 0.56 3.13 0.88 4.41 31.02 74.85 250 0.25 0.612 26.61 85.80

124A 123A 11 0.61 36.3 501.5 3.97 8.07 0.00 0.00 0.00 0.00 0.61 7.56 2.12 10.19 31.02 88.85 250 0.25 0.612 20.83 67.15

131A 130A 7 1.70 23.1 23.1 4.00 0.37 0.00 0.00 0.00 0.00 1.70 1.70 0.48 0.85 34.22 43.00 200 1.00 1.055 33.37 97.51

130A 123A 8 0.46 26.4 49.5 4.00 0.80 0.00 0.00 0.00 0.00 0.46 2.16 0.60 1.41 34.22 87.11 200 1.00 1.055 32.81 95.89

123A 122A 2 0.14 6.6 557.6 3.95 8.92 0.00 0.00 0.00 0.00 0.14 9.86 2.76 11.68 31.02 25.98 250 0.25 0.612 19.34 62.34

122A 121A 5 0.26 16.5 574.1 3.94 9.17 0.00 0.00 0.00 0.00 0.26 10.12 2.83 12.00 31.02 36.36 250 0.25 0.612 19.02 61.31

121A 120A 6 0.30 19.8 593.9 3.93 9.47 0.00 0.00 0.00 0.00 0.30 10.42 2.92 12.38 31.02 40.43 250 0.25 0.612 18.64 60.08

111A 112A 1 0.08 3.3 3.3 4.00 0.05 0.00 0.00 0.00 0.00 0.08 0.08 0.02 0.08 28.63 12.92 200 0.70 0.883 28.55 99.73

112A 113A 13 0.77 42.9 46.2 4.00 0.75 0.00 0.00 0.00 0.00 0.77 0.85 0.24 0.99 28.63 95.21 200 0.70 0.883 27.64 96.55

113A 114A 6 0.29 19.8 66.0 4.00 1.07 0.00 0.00 0.00 0.00 0.29 1.14 0.32 1.39 28.63 38.92 200 0.70 0.883 27.24 95.15

114A 120A 6 0.35 19.8 85.8 4.00 1.39 0.00 0.00 0.00 0.00 0.35 1.49 0.42 1.81 28.63 70.46 200 0.70 0.883 26.82 93.69

120A 105A 11 0.62 36.3 716.0 3.89 11.28 0.00 0.00 0.00 0.00 0.62 12.53 3.51 14.79 36.70 90.60 250 0.35 0.724 21.91 59.71

Design Parameters: Notes: J.I.M. No.

 1. Mannings coefficient (n) = 0.013 1.

 2. Demand (per capita): 350 L/day 2.

SF 3.3 p/p/u Peak Factor  3. Infiltration allowance: 0.28 L/s/Ha P.K. 3.

TH/SD 2.5 p/p/u INST 50,000  L/Ha/day 1.5  4. Residential Peaking Factor: 4.

APT 1.8 p/p/u COM 50,000  L/Ha/day 1.5 Harmon Formula = 1+(14/(4+P^0.5))   5.

Low 60 p/p/Ha IND 35,000  L/Ha/day MOE Chart where P = population in thousands 27970 ‐ 501, 501A, 501B 6.

Med 75 p/p/Ha 7.

High 90 p/p/Ha

Resubmission for MOE Approval 2017‐07‐14

Sheet No:

27970.5.7.1 2017‐07‐14 2 of 4

Submission No. 4 to City of Ottawa  2015‐06‐15

Submission No. 5 to City of Ottawa  2016‐11‐10

Dwg. Reference:

Checked: Submission No. 3 to City of Ottawa  2014‐08‐22

Designed: Revision Date

Submission No. 1 to City of Ottawa  2013‐08‐29

Submission No. 2 to City of Ottawa  2014‐01‐22

BOBOLINK RIDGE 123A

122A

Residential ICI Areas

113A

BOBOLINK RIDGE 124A

DAGENHAM STREET PARK1, 131A

DAGENHAM STREET 130A

BOBOLINK RIDGE 128AA

127AA

BOBOLINK RIDGE 126A

BOBOLINK RIDGE 125A
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CLAPHAM TERRACE 136AC

CLAPHAM TERRACE 135A

PUTNEY CRESCENT 141A
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OSTERLEY WAY 150A
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BOBOLINK RIDGE
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File Reference: Date:
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IBI Group SANITARY SEWER DESIGN SHEET
400‐333 Preston Street PROJECT: CRT DEVELOPMENT

Ottawa, Ontario LOCATION: CITY OF OTTAWA

K1S 5N4 CLIENT: CRT DEVELOPMENT INC.

TOTAL

AREA PEAK PEAK PEAK FLOW FLOW CAPACITY LENGTH DIA SLOPE VELOCITY

FROM TO FACTOR FLOW FLOW (full)
MH MH (L/s) IND CUM IND CUM IND CUM (L/s) (m/s) L/s (%)

PROPOSED SEWER DESIGN

POPULATION

CAPACITY

ICI AREAS INFILTRATION ALLOWANCE

AREA (Ha)

INSTITUTIONAL COMMERCIAL
IND CUM

AREA (Ha)

IND
INDUSTRIAL

RESIDENTIAL

SF SD (Ha) (L/s)

UNIT TYPES

TH APT

AVAILABLE

(m) (mm)

LOCATION

(%)CUMSTREET AREA ID (L/s) (L/s)

128A 188A 16 0.74 52.8 52.8 4.00 0.86 0.00 0.00 0.00 0.00 0.74 0.74 0.21 1.06 27.59 98.00 200 0.65 0.851 26.52 96.15

188A 189A 11 0.52 36.3 89.1 4.00 1.44 0.00 0.00 0.00 0.00 0.52 1.26 0.35 1.80 27.59 74.80 200 0.65 0.851 25.79 93.49

192A 189A 1.52 136.8 136.8 4.00 2.22 0.00 0.00 0.00 0.00 1.52 1.52 0.43 2.64 20.24 40.00 200 0.35 0.624 17.60 86.95

189A 190A 14 0.69 46.2 272.1 4.00 4.41 0.00 0.00 0.00 0.00 0.69 3.47 0.97 5.38 20.24 92.53 200 0.35 0.624 14.86 73.42

190A 176A 0 0.00 0.0 272.1 4.00 4.41 0.00 0.00 0.00 0.00 0.00 3.47 0.97 5.38 20.24 10.78 200 0.35 0.624 14.86 73.42

BULKHEAD 176A 0 0.00 0.0 0.0 4.00 0.00 6.53 6.53 0.00 0.00 5.67 6.53 6.53 1.83 7.50 20.24 21.00 200 0.35 0.624 12.75 62.97

176A 175A 3 0.63 9.9 282.0 4.00 4.57 6.53 0.00 0.00 5.67 0.63 10.63 2.98 13.21 20.24 76.03 200 0.35 0.624 7.03 34.72

175A 174A 5 0.46 16.5 298.5 4.00 4.84 6.53 0.00 0.00 5.67 0.46 11.09 3.11 13.61 20.24 84.94 200 0.35 0.624 6.63 32.76

127A 185A 11 0.53 36.3 36.3 4.00 0.59 0.00 0.00 0.00 0.00 0.53 0.53 0.15 0.74 27.59 88.50 200 0.65 0.851 26.85 97.33

185A 186A 13 0.59 42.9 79.2 4.00 1.28 0.00 0.00 0.00 0.00 0.59 1.12 0.31 1.60 27.59 83.61 200 0.65 0.851 25.99 94.21

191A 186A 3 0.24 9.9 9.9 4.00 0.16 0.00 0.00 0.00 0.00 0.24 0.24 0.07 0.23 27.59 43.00 200 0.65 0.851 27.36 99.17

186A 187A 5 0.35 16.5 105.6 4.00 1.71 0.00 0.00 0.00 0.00 0.35 1.71 0.48 2.19 20.24 70.39 200 0.35 0.624 18.05 89.18

187A 183A 0 0.00 0.0 105.6 4.00 1.71 0.00 0.00 0.00 0.00 0.00 1.71 0.48 2.19 20.24 9.00 200 0.35 0.624 18.05 89.18

182A 183A 16 0.97 52.8 52.8 4.00 0.86 0.00 0.00 0.00 0.00 0.97 0.97 0.27 1.13 32.46 117.13 200 0.90 1.001 31.33 96.53

183A 184A 4 0.33 13.2 171.6 4.00 2.78 0.00 0.00 0.00 0.00 0.33 3.01 0.84 3.62 20.24 65.71 200 0.35 0.624 16.62 82.10

184A 174A 0 0.00 0.0 171.6 4.00 2.78 0.00 0.00 0.00 0.00 0.00 3.01 0.84 3.62 20.24 17.89 200 0.35 0.624 16.62 82.10

174A 173A 7 0.47 23.1 493.2 3.98 7.95 6.53 0.00 0.00 5.67 0.47 14.57 4.08 17.69 31.02 82.90 250 0.25 0.612 13.33 42.96

173A 172A 6 0.41 19.8 513.0 3.97 8.25 6.53 0.00 0.00 5.67 0.41 14.98 4.19 18.11 31.02 76.02 250 0.25 0.612 12.91 41.62

BULKHEAD 172A 0 0.00 0.0 0.0 4.00 0.00 2.88 2.88 0.00 0.00 2.50 2.88 2.88 0.81 3.31 20.24 16.00 200 0.35 0.624 16.94 83.67

172A 171B 3 0.23 9.9 522.9 3.96 8.40 9.41 0.00 0.00 8.17 0.23 18.09 5.07 21.63 31.02 36.96 250 0.25 0.612 9.39 30.27

171B 171A 2 0.22 6.6 529.5 3.96 8.50 9.41 0.00 0.00 8.17 0.22 18.31 5.13 21.79 31.02 41.21 250 0.25 0.612 9.23 29.75

180A 181A 7 0.50 23.1 23.1 4.00 0.37 0.00 0.00 0.00 0.00 0.50 0.50 0.14 0.51 20.24 90.00 200 0.35 0.624 19.73 97.46

181A 171A 0 0.11 0.0 23.1 4.00 0.37 0.00 0.00 0.00 0.00 0.11 0.61 0.17 0.55 20.24 67.50 200 0.35 0.624 19.70 97.31

171A 170B 1 0.17 3.3 555.9 3.95 8.90 9.41 0.00 0.00 8.17 0.17 19.09 5.35 22.41 45.12 37.91 300 0.20 0.618 22.71 50.33

170B 170A 3 0.25 9.9 565.8 3.95 9.04 9.41 0.00 0.00 8.17 0.25 19.34 5.42 22.63 45.12 43.98 300 0.20 0.618 22.49 49.84

BULKHEAD sewer 0 3.26 195.6 195.6 4.00 3.17 0.00 0.00 0.00 0.00 3.26 3.26 0.91 4.08 20.24 16.22 200 0.35 0.624 16.16 79.83

170A 110A 6 0.62 19.8 781.2 3.87 12.24 9.41 0.00 0.00 8.17 0.62 23.22 6.50 26.91 45.12 120.00 300 0.20 0.618 18.21 40.36

SOUTH 303A 31 1.83 102.3 102.3 4.00 1.66 0.00 0.00 0.00 0.00 1.83 1.83 0.51 2.17

WEST 303A 14 0.69 46.2 46.2 4.00 0.75 0.00 0.00 0.00 0.00 0.69 0.69 0.19 0.94

303A 302A 10 0.62 33.0 181.5 4.00 2.94 0.00 0.00 0.00 0.00 0.62 3.14 0.88 3.82 20.24 94.58 200 0.35 0.624 16.42 81.13

EAST 302A 23.97 1421.4 1421.4 3.70 21.28 0.00 0.00 0.00 0.00 23.97 23.97 6.71 28.00

302A 301A 10 0.56 33.0 1635.9 3.65 24.20 0.00 0.00 0.00 0.00 0.56 27.67 7.75 31.95 50.44 70.68 300 0.25 0.691 18.49 36.66

301A 207A 6 0.37 19.8 1655.7 3.65 24.47 0.00 0.00 0.00 0.00 0.37 28.04 7.85 32.32 50.44 70.00 300 0.25 0.691 18.12 35.93

EAST 207A 13.88 832.8 832.8 3.85 12.99 0.00 0.00 0.00 0.00 13.88 13.88 3.89 16.87

207A 206A 17 0.86 56.1 2544.6 3.50 36.10 0.00 0.00 0.00 0.00 0.86 42.78 11.98 48.08 70.84 107.19 375 0.15 0.621 22.76 32.13

206A 205A 12 0.69 39.6 2584.2 3.50 36.60 0.00 0.00 0.00 0.00 0.69 43.47 12.17 48.78 70.84 106.61 375 0.15 0.621 22.07 31.15

205A 110A 5 0.44 16.5 2600.7 3.49 36.81 0.00 0.00 0.00 0.00 0.44 43.91 12.29 49.11 70.84 100.61 375 0.15 0.621 21.73 30.68

Design Parameters: Notes: J.I.M. No.

 1. Mannings coefficient (n) = 0.013 1.

 2. Demand (per capita): 350 L/day 2.

SF 3.3 p/p/u Peak Factor  3. Infiltration allowance: 0.28 L/s/Ha P.K. 3.

TH/SD 2.5 p/p/u INST 50,000  L/Ha/day 1.5  4. Residential Peaking Factor: 4.

APT 1.8 p/p/u COM 50,000  L/Ha/day 1.5 Harmon Formula = 1+(14/(4+P^0.5))   5.

Low 60 p/p/Ha IND 35,000  L/Ha/day MOE Chart where P = population in thousands 27970 ‐ 501, 501A, 501B 6.

Med 75 p/p/Ha 7.

High 90 p/p/Ha
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IBI Group SANITARY SEWER DESIGN SHEET
400‐333 Preston Street PROJECT: CRT DEVELOPMENT

Ottawa, Ontario LOCATION: CITY OF OTTAWA

K1S 5N4 CLIENT: CRT DEVELOPMENT INC.

TOTAL

AREA PEAK PEAK PEAK FLOW FLOW CAPACITY LENGTH DIA SLOPE VELOCITY

FROM TO FACTOR FLOW FLOW (full)
MH MH (L/s) IND CUM IND CUM IND CUM (L/s) (m/s) L/s (%)

PROPOSED SEWER DESIGN

POPULATION

CAPACITY

ICI AREAS INFILTRATION ALLOWANCE

AREA (Ha)

INSTITUTIONAL COMMERCIAL
IND CUM

AREA (Ha)

IND
INDUSTRIAL

RESIDENTIAL

SF SD (Ha) (L/s)

UNIT TYPES

TH APT

AVAILABLE

(m) (mm)

LOCATION

(%)CUMSTREET AREA ID (L/s) (L/s)

0.00

0.00 0.0 0.0 108.00

110A 0.00 0.0 0.0 0.00 0.00 0.00 0.00 84.00

BLKHD 110A 0.00 0.0 0.0 2.47 2.47 0.00 0.00 2.14

BLKHD 110A 0.83 0.0 0.0 0.00 0.00 0.00 0.00

BLKHD 110A 1.04 0.0 0.0 0.00 0.00 0.00 0.00

BLKHD 110A 34.81 2610.8 2610.8 0.00 0.00 0.00 0.00

BLKHD 110A 4.24 318.0 318.0 0.00 0.00 0.00 0.00

BLKHD 110A 2.22 133.2 133.2 0.00 0.00 0.00 0.00

BLKHD 110A 43.89 2633.4 2633.4 0.00 0.00 0.00 0.00

BLKHD 110A 0.00 0.0 0.0 2.44 2.44 0.00 0.00 2.12

BLKHD 110A 0.00 0.0 0.0 0.00 0.63 0.63 0.00 0.55

BLKHD 110A 3.06 0.0 0.0 0.00 0.00 0.00 0.00

BLKHD 110A 2.30 172.5 172.5 0.00 0.00 0.00 0.00

BLKHD 110A 5.20 0.0 0.0 0.00 0.00 0.00 0.00

BLKHD 110A 6.91 414.6 414.6 0.00 0.00 0.00 0.00

BLKHD 110A 1.19 0.0 0.0 0.00 0.00 0.00 0.00

BLKHD 110A 1.92 115.2 115.2 0.00 0.00 0.00 0.00

BLKHD 110A 6.31 0.0 0.0 0.00 0.00 0.00 0.00

BLKHD 110A 113.92 6397.7 3.14 81.49 4.91 0.63 0.00 4.81 119.46 119.46 33.45 311.74 320.28 24.02 600 0.25 1.097 8.54 2.67

110A 109A 0.00 0.0 9779.6 2.96 117.43 14.32 0.63 0.00 12.98 0.00 186.59 52.25 374.66 378.96 61.28 600 0.35 1.298 4.30 1.14

1101A 1092A 1 0.18 3.3 3.3 4.00 0.05 0.18 0.18 0.05 0.10 28.63 61.28 200 0.70 0.883 28.52 99.64

109A 108A 0.00 0.0 9782.9 2.96 117.47 14.32 0.63 0.00 12.98 0.00 186.77 52.30 374.74 378.96 57.50 600 0.35 1.298 4.22 1.11

1091A 1082A 5 0.32 16.5 16.5 4.00 0.27 0.32 0.32 0.09 0.36 28.63 57.50 200 0.70 0.883 28.27 98.75

108A 107A 0.00 0.0 9799.4 2.96 117.64 14.32 0.63 0.00 12.98 0.00 187.09 52.39 375.00 378.96 53.32 600 0.35 1.298 3.96 1.05

1081A 1072A 4 0.30 13.2 13.2 4.00 0.21 0.00 0.30 0.30 0.08 0.30 28.63 53.32 200 0.70 0.883 28.33 98.96

107A 106A 0.00 0.0 9812.6 2.96 117.77 14.32 0.63 0.00 12.98 0.00 187.39 52.47 375.22 378.96 62.94 600 0.35 1.298 3.74 0.99

1071A 1062A 7 0.31 23.1 23.1 4.00 0.37 0.00 0.00 0.00 0.00 0.31 0.31 0.09 0.46 28.63 62.94 200 0.70 0.883 28.17 98.39

106A 105A 0.00 0.0 9835.7 2.96 118.01 14.32 0.63 0.00 12.98 0.00 187.70 52.56 375.54 378.96 60.09 600 0.35 1.298 3.42 0.90

1061A 1052A 2 0.24 6.6 6.6 4.00 0.11 0.00 0.00 0.00 0.00 0.24 0.24 0.07 0.17 28.63 60.09 200 0.70 0.883 28.45 99.39

105A 104A 0.00 0.0 10558.3 2.93 125.37 14.32 0.63 0.00 12.98 0.00 200.47 56.13 386.48 389.64 72.85 600 0.37 1.335 3.16 0.81

1051A 1042A 7 0.45 23.1 23.1 4.00 0.37 0.45 0.45 0.13 0.50 27.59 72.85 200 0.65 0.851 27.09 98.19

104A 103A 0.00 0.0 10581.4 2.93 125.60 14.32 0.63 0.00 12.98 0.00 200.92 56.26 386.84 389.64 48.77 600 0.37 1.335 2.80 0.72

1041A 1032A 9 0.47 29.7 29.7 4.00 0.48 0.00 0.47 0.47 0.13 0.61 27.59 48.77 200 0.65 0.851 26.97 97.78

103A 102A 0.00 0.0 10611.1 2.93 125.90 14.32 0.63 0.00 12.98 0.00 201.39 56.39 387.27 389.64 45.00 600 0.37 1.335 2.37 0.61

1031A 1021A 6 2.01 19.8 19.8 4.00 0.32 0.00 2.01 2.01 0.56 0.88 27.59 45.00 200 0.65 0.851 26.70 96.80

102A FT‐24 (EX) 0.12 0.0 10630.9 2.93 126.10 14.32 0.63 0.00 12.98 0.12 203.52 56.99 388.07 389.64 102.59 600 0.37 1.335 1.57 0.40

FT‐24 (EX) FT‐23 (EX) 0.00 0.0 10650.7 2.93 126.30 14.32 0.63 0.00 12.98 0.00 205.53 57.55 388.83 400.03 107.50 600 0.39 1.371 11.20 2.80

Design Parameters: Notes: J.I.M. No.

 1. Mannings coefficient (n) = 0.013 1.

 2. Demand (per capita): 350 L/day 2.

SF 3.3 p/p/u Peak Factor  3. Infiltration allowance: 0.28 L/s/Ha P.K. 3.

TH/SD 2.5 p/p/u INST 50,000  L/Ha/day 1.5  4. Residential Peaking Factor: 4.

APT 1.8 p/p/u COM 50,000  L/Ha/day 1.5 Harmon Formula = 1+(14/(4+P^0.5))   5.

Low 60 p/p/Ha IND 35,000  L/Ha/day MOE Chart where P = population in thousands 27970 ‐ 501, 501A, 501B 6.

Med 75 p/p/Ha 7.

High 90 p/p/Ha

Resubmission for MOE Approval 2017‐07‐14
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APPENDIX E 
• Figure 2 – West Park Pond 6 Stormwater Management 

Report and Design Brief 
• MSS Storm Drainage Area Plan Minor System Drainage 

(Drawing 101108-STM1) 
• Storm Sewer Design Sheets 
• Drainage Area Plans 500, 500A and 500B 
  







IBI Group STORM SEWER DESIGN SHEET
400‐333 Preston Street PROJECT: CRT DEVELOPMENT

Ottawa, Ontario LOCATION: CITY OF OTTAWA

K1S 5N4 CLIENT: CRT DEVELOPMENT INC.

FROM TO C= C= C= C= C= C= C= C= C= C= IND CUM INLET TIME TOTAL i (5) i (10) i (100) 5yr PEAK 10yr PEAK 100yr PEAK FIXED DESIGN CAPACITY LENGTH SLOPE VELOCITY

MH MH 0.20 0.55 0.65 0.66 0.75 0.80 0.90 2.78AC 2.78AC (min) IN PIPE (min) (mm/hr) (mm/hr) (mm/hr) FLOW (L/s) FLOW (L/s) FLOW (L/s) FLOW (L/s) FLOW (L/s) (L/s) (m) DIA W H (%) (m/s) (L/s) (%)

PUTNEY CRESCENT  ‐‐‐ 141 142 0.00 0.00 0.00 10.00 0.12 10.12 104.19 122.14 178.56 0.00 0.00 62.04 8.84 250 1.00 1.224 62.04 100.00%

PUTNEY CRESCENT R142A, B 142 143 0.33 0.50 0.50 10.12 0.48 10.60 103.56 121.40 177.47 52.25 52.25 139.06 54.71 300 1.90 1.906 86.80 62.42%

PUTNEY CRESCENT S143 143 144 0.32 0.67 1.17 10.60 0.68 11.28 101.13 118.54 173.26 118.50 118.50 266.03 65.86 450 0.80 1.620 147.53 55.45%

FINSBURY AVENUE S136B, E, R136A 136 144 0.27 0.44 1.33 1.33 10.00 0.87 10.87 104.19 122.14 178.56 138.60 138.60 154.65 110.07 300 2.35 2.119 16.05 10.38%

PUTNEY CRESCENT S144, R144A, B, C 144 145 0.57 0.25 1.39 3.89 11.28 0.74 12.02 97.90 114.73 167.68 381.31 381.31 401.29 80.25 525 0.80 1.796 19.98 4.98%

CLAPHAM TERRACE S136C, D, R136B 136 137 0.23 0.18 0.73 0.73 10.00 0.94 10.94 104.19 122.14 178.56 75.75 75.75 100.88 77.99 300 1.00 1.383 25.14 24.92%

BRIXTON WAY R137A 137 160 0.11 0.17 0.90 10.94 0.42 11.36 99.48 116.59 170.40 89.05 89.05 224.02 50.00 375 1.50 1.965 134.97 60.25%

BRIXTON WAY S160A, B 160 145 0.43 0.90 1.79 11.36 0.54 11.90 97.50 114.26 166.98 174.69 174.69 280.40 78.98 375 2.35 2.459 105.71 37.70%

PUTNEY CRESCENT S145A, B, R145 145 146 0.30 0.55 1.61 7.29 12.02 0.70 12.72 94.61 110.85 161.98 689.86 689.86 821.24 75.47 750 0.50 1.801 131.38 16.00%

CLAPHAM TERRACE S137A, B, R137B 137 138 0.30 0.27 1.02 1.02 10.00 1.19 11.19 104.19 122.14 178.56 106.45 106.45 129.34 81.01 375 0.50 1.134 22.89 17.70%

PUTNEY CRESCENT S138, R138 138 148 0.14 0.15 0.53 1.55 11.19 0.67 11.86 98.30 115.20 168.37 152.21 152.21 220.25 78.01 375 1.45 1.932 68.04 30.89%

PUTNEY CRESCENT S148 148 147 0.22 0.46 2.01 11.86 0.38 12.24 95.28 111.65 163.15 191.25 191.25 297.76 59.30 375 2.65 2.612 106.51 35.77%

PUTNEY CRESCENT  ‐‐‐ 147 146 0.00 0.00 2.01 12.24 0.10 12.34 93.68 109.76 160.37 188.02 188.02 332.54 12.13 450 1.25 2.026 144.52 43.46%

BLOCK 324 146 161 0.00 9.30 12.72 0.40 13.12 91.73 107.47 157.01 853.01 853.01 944.29 34.88 900 0.25 1.438 91.28 9.67%

BLOCK 324 R146 161 Ex. 180 0.14 0.21 9.51 13.12 0.56 13.68 90.15 105.61 154.28 857.65 857.65 944.29 48.00 900 0.25 1.438 86.65 9.18%

BLOCK 324 RES.1, RES. 2B BULKHEAD Ex. 180 2.45 5.45 5.45 13.00 0.07 13.07 90.63 106.17 155.11 493.82 493.82 731.45 5.00 900 0.15 1.114 237.62 32.49%

Refer to ECA No. 9079‐9LNNZC dated July 9, 2014 for description of existing sewers.

Definitions: Notes: J.I.M. No.

 Q = 2.78CiA, where:  1. Mannings coefficient (n) = 0.013 1.

 Q = Peak Flow in Litres per Second (L/s) 2.

 A = Area in Hectares (Ha) P.K. 3.

 i  = Rainfall intensity in millimeters per hour (mm/hr)  4.

     [i = 998.071 / (TC+6.053)^0.814] 5 YEAR 5.

     [i = 1174.184 / (TC+6.014)^0.816] 10 YEAR 27970 ‐ 500, 500A, 500B 6.

     [i = 1735.688 / (TC+6.014)^0.820] 100 YEAR 7.
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IBI Group STORM SEWER DESIGN SHEET
400‐333 Preston Street PROJECT: CRT DEVELOPMENT

Ottawa, Ontario LOCATION: CITY OF OTTAWA

K1S 5N4 CLIENT: CRT DEVELOPMENT INC.

FROM TO C= C= C= C= C= C= C= C= C= C= IND CUM INLET TIME TOTAL i (5) i (10) i (100) 5yr PEAK 10yr PEAK 100yr PEAK FIXED DESIGN CAPACITY LENGTH SLOPE VELOCITY

MH MH 0.20 0.55 0.65 0.66 0.75 0.80 0.90 2.78AC 2.78AC (min) IN PIPE (min) (mm/hr) (mm/hr) (mm/hr) FLOW (L/s) FLOW (L/s) FLOW (L/s) FLOW (L/s) FLOW (L/s) (L/s) (m) DIA W H (%) (m/s) (L/s) (%)

LOCATION SEWER DATAAREA (Ha) RATIONAL DESIGN FLOW

STREET AREA ID
 PIPE SIZE (mm) AVAIL CAP (5yr)

CLAPHAM TERRACE S136A 136 135 0.17 0.35 0.35 10.00 1.03 11.03 104.19 122.14 178.56 36.93 36.93 50.02 61.00 250 0.65 0.987 13.09 26.16%

CLAPHAM TERRACE S135A, B 135 134 0.26 0.54 0.90 11.03 1.08 12.11 99.05 116.08 169.66 88.80 88.80 108.21 61.66 375 0.35 0.949 19.41 17.94%

PUTNEY CRESCENT  ‐‐‐ 141 134 0.00 0.00 0.00 10.00 1.31 11.31 104.19 122.14 178.56 0.00 0.00 108.21 74.74 375 0.35 0.949 108.21 100.00%

PUTNEY CRESCENT S134A, B, C, R134 134 140 0.21 0.39 1.13 2.03 12.11 1.10 13.21 94.22 110.39 161.31 191.34 191.34 265.43 78.10 525 0.35 1.188 74.09 27.91%

OSTERLEY WAY S153 153 152 0.12 0.25 0.25 10.00 1.04 11.04 104.19 122.14 178.56 26.07 26.07 43.87 53.80 250 0.50 0.866 17.80 40.57%

OSTERLEY WAY S152A, B 152 151 0.40 0.83 1.08 11.04 1.82 12.85 99.02 116.05 169.61 107.36 107.36 148.72 98.72 450 0.25 0.906 41.36 27.81%

OSTERLEY WAY S151A, R151A 151 150 0.18 0.10 0.48 1.57 12.85 0.96 13.81 91.21 106.85 156.10 143.00 143.00 170.86 59.71 450 0.33 1.041 27.86 16.30%

OSTERLEY WAY S150A, B 150 140 0.32 0.67 2.24 13.81 0.91 14.72 87.62 102.63 149.90 195.83 195.83 257.73 63.00 525 0.33 1.153 61.90 24.02%

PUTNEY CRESCENT S140, R140 140 124 0.21 0.25 0.84 5.11 14.72 0.91 15.63 84.48 98.93 144.48 431.53 431.53 636.13 76.57 750 0.30 1.395 204.60 32.16%

PUTNEY CRESCENT S149A, B, S129C 149 128 0.22 0.46 0.46 10.00 0.61 10.61 104.19 122.14 178.56 47.79 47.79 62.04 45.00 250 1.00 1.224 14.25 22.96%

BLOCK 343 RES.2A BULKHEAD 129 0.65 1.45 1.45 13.00 0.27 13.27 90.63 106.17 155.11 131.01 131.01 303.78 13.50 675 0.12 0.822 172.76 56.87%

BOBOLINK RIDGE 129 128 0.00 0.00 1.45 13.00 0.91 13.91 90.63 106.17 155.11 131.01 131.01 303.78 45.00 675 0.12 0.822 172.76 56.87%

BOBOLINK RIDGE S128A, R128A 128 127 0.14 0.18 0.59 2.49 13.91 1.57 15.49 87.25 102.19 149.26 217.56 217.56 473.55 81.00 825 0.10 0.858 255.99 54.06%

BOBOLINK RIDGE S127A, R127A 127 126 0.19 0.17 0.64 3.14 15.49 1.51 17.00 82.02 96.05 140.25 257.44 257.44 473.55 78.00 825 0.10 0.858 216.11 45.64%

FINSBURY AVENUE S151B, C, R151B 151 126 0.20 0.25 0.83 0.83 10.00 0.79 10.79 104.19 122.14 178.56 86.17 86.17 117.21 76.50 300 1.35 1.606 31.04 26.48%

BOBOLINK RIDGE  ‐‐‐ 126 125 0.00 0.00 3.97 17.00 0.81 17.81 77.61 90.86 132.63 307.77 307.77 597.22 44.30 900 0.10 0.909 289.46 48.47%

BOBOLINK RIDGE S125, R125A, B 125 124 0.35 0.39 1.35 5.31 17.81 1.39 19.20 75.45 88.32 128.91 400.95 400.95 739.33 80.07 975 0.10 0.959 338.38 45.77%

BOBOLINK RIDGE S124, R124A, B 124 123 0.32 0.26 1.03 11.45 19.20 1.23 20.44 72.05 84.32 123.05 825.24 825.24 1,760.81 88.10 1350 0.10 1.192 935.57 53.13%

DAGENHAM STREET R131 131 130 0.20 0.31 0.31 10.00 0.84 10.84 104.19 122.14 178.56 31.86 31.86 59.68 41.39 300 0.35 0.818 27.82 46.61%

DAGENHAM STREET S130, R130A, B 130 123 0.33 0.36 1.26 1.56 10.84 1.75 12.59 99.94 117.13 171.20 156.00 156.00 179.46 84.37 525 0.16 0.803 23.46 13.07%

BOBOLINK RIDGE  ‐‐‐ 123 122 0.00 0.00 13.01 20.44 0.30 20.74 69.31 81.11 118.33 902.05 902.05 1,760.81 21.46 1350 0.10 1.192 858.77 48.77%

BOBOLINK RIDGE S122, R122 122 121 0.17 0.31 0.91 13.92 20.74 0.39 21.13 68.68 80.36 117.24 956.05 956.05 3,040.59 39.49 1500 0.17 1.667 2084.54 68.56%

BOBOLINK RIDGE R121 121 120 0.13 0.20 14.12 21.13 0.37 21.50 67.86 79.41 115.84 958.22 958.22 3,040.59 36.84 1500 0.17 1.667 2082.37 68.49%

ANGEL HEIGHTS  ‐‐‐ 111 112 0.00 0.00 0.00 10.00 0.27 10.27 104.19 122.14 178.56 0.00 0.00 42.08 13.58 250 0.46 0.830 42.08 100.00%

ANGEL HEIGHTS S112, R112A, B 112 113 0.20 0.27 0.87 0.87 10.27 1.68 11.95 102.77 120.47 176.10 89.29 89.29 139.51 85.60 450 0.22 0.850 50.22 36.00%

DAGENHAM STREET PARK1 DICB 132 1.27 0.71 0.71 12.00 0.29 12.29 94.70 110.96 162.13 66.87 66.87 100.88 23.70 300 1.00 1.383 34.02 33.72%

DAGENHAM STREET S132 132 113 0.24 0.50 1.21 12.29 0.55 12.83 93.49 109.54 160.05 112.80 112.80 210.32 42.00 450 0.50 1.281 97.52 46.37%

ANGEL HEIGHTS S113 113 114 0.30 0.63 1.49 12.83 0.85 13.68 91.29 106.94 156.24 136.40 136.40 248.09 43.13 600 0.15 0.850 111.69 45.02%

ANGEL HEIGHTS S114, R114 114 120 0.50 0.24 1.26 2.76 13.68 1.43 15.11 88.09 103.18 150.72 243.05 243.05 367.27 69.17 750 0.10 0.805 124.22 33.82%

BOBOLINK RIDGE S120 120 105 0.28 0.58 17.46 21.50 0.96 22.45 67.13 78.54 114.57 1,172.18 1,172.18 3,040.59 95.64 1500 0.17 1.667 1868.41 61.45%

ANGEL HEIGHTS S101 101 102 0.20 0.42 0.42 10.00 0.52 10.52 104.19 122.14 178.56 43.45 43.45 129.34 35.48 375 0.50 1.134 85.89 66.41%

GOLDHAWK DRIVE R102 102 103 0.21 0.32 0.74 10.52 0.83 11.35 101.52 118.99 173.93 74.93 74.93 126.19 38.36 450 0.18 0.769 51.26 40.62%

GOLDHAWK DRIVE S103, R103A, B 103 104 0.50 0.34 1.47 2.21 11.35 1.01 12.36 97.55 114.32 167.07 215.73 215.73 303.78 49.62 675 0.12 0.822 88.05 28.98%

GOLDHAWK DRIVE S104, R104A, B, C 104 105 0.59 0.30 1.53 3.74 12.36 1.35 13.71 93.19 109.19 159.53 348.45 348.45 473.55 69.59 825 0.10 0.858 125.10 26.42%

GOLDHAWK DRIVE S105A, S105B, R105 105 107 0.13 0.90 1.83 23.03 22.45 1.31 23.77 65.29 76.38 111.40 1,503.33 1,503.33 5,720.16 126.10 2100 0.10 1.600 4216.82 73.72%

GOLDHAWK DRIVE S107 107 109 0.61 1.10 24.13 23.77 1.17 24.94 62.94 73.62 107.36 1,518.58 1,518.58 5,720.16 112.64 2100 0.10 1.600 4201.58 73.45%

GOLDHAWK DRIVE S109 109 110 0.52 0.94 25.07 24.94 0.67 25.62 60.99 71.33 104.01 1,528.92 1,528.92 5,720.16 64.64 2100 0.10 1.600 4191.24 73.27%

Definitions: Notes: J.I.M. No.

 Q = 2.78CiA, where:  1. Mannings coefficient (n) = 0.013 1.

 Q = Peak Flow in Litres per Second (L/s) 2.

 A = Area in Hectares (Ha) P.K. 3.

 i  = Rainfall intensity in millimeters per hour (mm/hr)  4.

     [i = 998.071 / (TC+6.053)^0.814] 5 YEAR 5.

     [i = 1174.184 / (TC+6.014)^0.816] 10 YEAR 27970 ‐ 500, 500A, 500B 6.

     [i = 1735.688 / (TC+6.014)^0.820] 100 YEAR 7. 2017‐07‐14Resubmission for MOE Approval
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IBI Group STORM SEWER DESIGN SHEET
400‐333 Preston Street PROJECT: CRT DEVELOPMENT

Ottawa, Ontario LOCATION: CITY OF OTTAWA

K1S 5N4 CLIENT: CRT DEVELOPMENT INC.

FROM TO C= C= C= C= C= C= C= C= C= C= IND CUM INLET TIME TOTAL i (5) i (10) i (100) 5yr PEAK 10yr PEAK 100yr PEAK FIXED DESIGN CAPACITY LENGTH SLOPE VELOCITY

MH MH 0.20 0.55 0.65 0.66 0.75 0.80 0.90 2.78AC 2.78AC (min) IN PIPE (min) (mm/hr) (mm/hr) (mm/hr) FLOW (L/s) FLOW (L/s) FLOW (L/s) FLOW (L/s) FLOW (L/s) (L/s) (m) DIA W H (%) (m/s) (L/s) (%)

LOCATION SEWER DATAAREA (Ha) RATIONAL DESIGN FLOW

STREET AREA ID
 PIPE SIZE (mm) AVAIL CAP (5yr)

EMBANKMENT STREET S128B, R128B 128 188 0.09 0.31 0.78 0.78 10.00 1.76 11.76 104.19 122.14 178.56 81.68 81.68 108.21 100.00 375 0.35 0.949 26.53 24.52%

EMBANKMENT STREET S188, R188A, B 188 189 0.19 0.30 0.92 1.70 11.76 0.97 12.72 95.75 112.20 163.96 162.77 162.77 210.32 74.32 450 0.50 1.281 47.54 22.61%

BLOCK 344 RES.3 BULKHEAD 189 1.58 3.51 3.51 13.95 0.66 14.61 87.11 102.03 149.03 306.10 306.10 402.33 35.00 750 0.12 0.882 96.23 23.92%

EMBANKMENT STREET S189, R189 189 190 0.09 0.28 0.72 5.94 14.61 1.69 16.30 84.83 99.35 145.10 503.52 503.52 739.33 97.00 975 0.10 0.959 235.81 31.89%

EMBANKMENT STREET S190 190 176 0.05 0.10 6.04 16.30 0.20 16.50 79.59 93.19 136.05 480.69 480.69 739.33 11.54 975 0.10 0.959 258.64 34.98%

COPE DRIVE S177, R177 177 176 0.08 0.14 0.41 0.41 10.00 1.17 11.17 104.19 122.14 178.56 43.16 43.16 59.68 57.46 300 0.35 0.818 16.52 27.69%

BLOCK 345 (SCHOOL) INST.2 BULKHEAD 176 6.57 14.61 14.61 12.00 0.15 12.15 94.70 110.96 162.13 1,383.66 1,383.66 1,575.26 12.00 1200 0.15 1.349 191.60 12.16%

COPE DRIVE S176 176 175 0.14 0.29 21.36 16.50 1.05 17.55 79.01 92.51 135.05 1,687.52 1,687.52 2,332.02 80.65 1500 0.10 1.278 644.51 27.64%

COPE DRIVE S175, R175 175 174 0.36 0.42 1.43 22.78 17.55 1.12 18.67 76.14 89.13 130.09 1,734.64 1,734.64 2,332.02 86.28 1500 0.10 1.278 597.38 25.62%

FINSBURY AVENUE S182A,B, R182A,B,C 182 183 0.58 0.58 2.10 2.10 10.00 1.57 11.57 104.19 122.14 178.56 218.40 218.40 283.76 119.30 525 0.40 1.270 65.35 23.03%

PINNER ROAD S191, R191A 191 186 0.19 0.60 1.54 1.54 10.00 0.55 10.55 104.19 122.14 178.56 160.61 160.61 378.96 43.00 600 0.35 1.298 218.35 57.62%

BELSIZE WAY S127B, R127B, C 127 185 0.41 0.26 1.17 1.17 10.00 1.31 11.31 104.19 122.14 178.56 121.80 121.80 188.11 90.00 450 0.40 1.146 66.31 35.25%

BELSIZE WAY  ‐‐‐ 185 186 0.00 1.17 11.31 1.29 12.60 97.75 114.56 167.42 114.27 114.27 175.96 82.92 450 0.35 1.072 61.69 35.06%

PINNER ROAD S186, R186 186 187 0.23 0.23 0.83 3.54 12.60 1.38 13.97 92.21 108.04 157.85 326.60 326.60 473.55 70.83 825 0.10 0.858 146.95 31.03%

PINNER ROAD  ‐‐‐ 187 183 0.00 0.00 3.54 13.97 0.19 14.17 87.03 101.93 148.88 308.22 308.22 473.55 10.00 825 0.10 0.858 165.33 34.91%

FINSBURY AVENUE S183, R183 183 184 0.22 0.24 0.84 6.47 14.17 1.14 15.30 86.34 101.13 147.71 559.05 559.05 900.87 68.70 1050 0.10 1.008 341.82 37.94%

FINSBURY AVENUE  ‐‐‐ 184 174 0.00 0.00 6.47 15.30 0.32 15.62 82.59 96.71 141.22 534.72 534.72 900.87 19.07 1050 0.10 1.008 366.15 40.64%

COPE DRIVE S174, R174 174 173 0.12 0.25 0.70 29.96 18.67 0.94 19.61 73.30 85.80 125.21 2,196.41 2,196.41 3,792.13 81.44 1800 0.10 1.444 1595.72 42.08%

COPE DRIVE S173 173 172 0.29 0.60 30.57 19.61 0.84 20.46 71.11 83.22 121.43 2,173.69 2,173.69 3,792.13 73.01 1800 0.10 1.444 1618.44 42.68%

BLOCK 313 (SCHOOL) INST.1 BULKHEAD 172 2.88 6.41 6.41 12.00 0.25 12.25 94.70 110.96 162.13 606.54 606.54 755.43 17.02 900 0.16 1.150 148.90 19.71%

COPE DRIVE S172 172 171 0.23 0.48 37.45 20.46 0.93 21.39 69.27 81.05 118.25 2,594.13 2,594.13 3,792.13 80.84 1800 0.10 1.444 1198.00 31.59%

DAGENHAM STREET S180A,B, R180A 180 181 0.09 0.37 0.91 0.91 10.00 1.42 11.42 104.19 122.14 178.56 94.72 94.72 245.74 94.00 525 0.30 1.100 151.02 61.46%

DAGENHAM STREET S181, R181 181 171 0.09 0.14 0.43 1.34 11.42 1.23 12.66 97.23 113.94 166.51 130.14 130.14 286.47 72.50 600 0.20 0.982 156.32 54.57%

COPE DRIVE S171 171 170 0.26 0.54 39.33 21.39 0.94 22.33 67.34 78.79 114.94 2,648.73 2,648.73 3,792.13 81.06 1800 0.10 1.444 1143.40 30.15%

BLOCK 312 RES.3A CBMH549 sewer 3.26 5.98 5.98 12.00 0.22 12.22 94.70 110.96 162.13 566.42 566.42 844.60 16.74 900 0.20 1.286 278.18 32.94%

COPE DRIVE S170A,B 170 110 0.33 0.69 46.00 22.33 1.33 23.66 65.53 76.66 111.82 3,014.45 3,014.45 4,694.42 121.89 1950 0.10 1.523 1679.97 35.79%

GOLDHAWK DRIVE S110B 110 205 0.47 0.85 71.92 25.62 0.83 26.45 59.93 70.09 102.19 4,310.29 4,310.29 11,180.46 94.32 2700 0.10 1.892 6870.17 61.45%

0.00

GOLDHAWK DRIVE INST.3 BULKHEAD 205 2.47 5.49 5.49 12.00 0.17 12.17 94.70 110.96 162.13 520.19 520.19 620.09 17.00 675 0.50 1.679 99.90 16.11%

GOLDHAWK DRIVE 205A, 205B 205 206 1.46 2.64 80.05 26.45 0.94 27.39 58.68 68.62 100.04 4,697.53 4,697.53 11,180.46 107.00 2700 0.10 1.892 6482.93 57.98%

GOLDHAWK DRIVE S206 206 207 0.84 1.52 81.57 27.39 0.90 28.29 57.33 67.04 97.72 4,676.48 4,676.48 11,726.17 107.16 2700 0.11 1.984 7049.69 60.12%

0.00

STREET NO. 2 RES. 4, 6 & 7 207 22.96 1.89 45.69 45.69 10.00 0.83 10.83 104.19 122.14 178.56 4,760.80 4,760.80 5,720.16 80.00 2100 0.10 1.600 959.36 16.77%

STREET NO. 2 S305 305 CULVERT 0.03 0.05 0.05 13,335.43 22.00 1500 3.27 7.311 13335.43 100.00%

STREET NO. 26 S304 304 CULVERT 0.03 0.05 0.05 12,579.97 22.00 1500 2.91 6.896 12579.97 100.00%

FUTURE STREET S304B 304 303 0.69 1.25 1.25 5,720.16 98.94 2100 0.10 1.600 5720.16 100.00%

GOLDHAWK DRIVE S303, S306 303 302 3.19 5.76 7.01 5,720.16 94.58 2100 0.10 1.600 5720.16 100.00%

GOLDHAWK DRIVE S302,Park3,Res 5 302 301 1.36 10.06 18.93 25.95 5,720.16 70.65 2100 0.10 1.600 5720.16 100.00%

GOLDHAWK DRIVE S301 301 207 0.49 0.89 26.83 5,720.16 70.00 2100 0.10 1.600 5720.16 100.00%

STREET NO. 25  ‐‐‐ 207 300 0.00 154.09 2,332.02 93.73 1500 0.10 1.278 2332.02 100.00%

POND 300 HEADWALL 9.21 52.74 100.42 254.51 3,006.86 75.63 1650 0.10 1.362 3006.86 100.00%

Definitions: Notes: J.I.M. No.

 Q = 2.78CiA, where:  1. Mannings coefficient (n) = 0.013 1.

 Q = Peak Flow in Litres per Second (L/s) 2.

 A = Area in Hectares (Ha) P.K. 3.

 i  = Rainfall intensity in millimeters per hour (mm/hr)  4.

     [i = 998.071 / (TC+6.053)^0.814] 5 YEAR 5.

     [i = 1174.184 / (TC+6.014)^0.816] 10 YEAR 27970 ‐ 500, 500A, 500B 6.

     [i = 1735.688 / (TC+6.014)^0.820] 100 YEAR 7. Resubmission for MOE Approval 2017‐07‐14
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1

Meghan Black

From: Mike Petepiece <m.petepiece@novatech-eng.com>
Sent: Monday, November 07, 2016 1:59 PM
To: Meghan Black
Subject: RE: Major flow hydrograph to dry pond

Hi Meghan, 
I added your major system hydrograph to our model and can confirm that the dry pond will have sufficient storage to 
accommodate the major system runoff volume and peak flow.  Let me know what you need from us to satisfy the City’s 
review requirements. 
Regards, 
  
Michael Petepiece, P.Eng    Project Manager 

NOVATECH Engineers, Planners & Landscape Architects 
240 Michael Cowpland Drive, Suite 200, Ottawa, ON, K2M 1P6  |  Tel: 613.254.9643 x235  |  Fax: 613.254.5867 
The information contained in this email message is confidential and is for exclusive use of the addressee. 
  
  

From: Meghan Black [mailto:mblack@IBIGroup.com]  
Sent: Monday, November 07, 2016 12:45 PM 
To: Mike Petepiece <m.petepiece@novatech‐eng.com> 
Subject: Major flow hydrograph to dry pond 
  
Hi Mike,  
  
Please find attached the major flow hydrograph to the existing dry pond (100 year peak flow 1.25 cms). Can you please 
confirm this flow is acceptable?  
  
With respect to the minor system, PH1A is restricted to 1200 l/s, the allowable release rate to the existing storm outlet. 
The corresponding boundary condition is 100.59 m.  
  
Thank you, 
Meghan 
  
Meghan Black P.Eng., LEED® AP 
  
Associate | Manager, Water/Wastewater 
email mblack@IBIGroup.com  web www.ibigroup.com  
  
IBI GROUP 
Suite 400, 333 Preston Street 
Ottawa ON  K1S 5N4  Canada 
tel +1 613 225 1311 ext 503  fax +1 613 225 9868 
  

 
  
NOTE: This email message/attachments may contain privileged and confidential information. If received in error, please notify the sender and delete this e-mail message. 
  
NOTE: Ce courriel peut contenir de l'information privilégiée et confidentielle. Si vous avez recu ce message par erreur, veuillez le mentionner immédiatement à l'expéditeur et effacer ce courriel. 



Iteration equation:

Velocity:

Depth:

Velocity x Depth

Qx (l/s) Qx (cms) Qmin Qmax vmin vmax vx Qmin Qmax dmin dmax dx dmin dmax dx Static Maximum (m2/s)

S153 18 1.33 29 0.029 0.011 0.032 0.488 0.639 0.617 0.029 0.036 0.055 0.060 0.055 0.026 0.039 0.037 0.000 0.037 0.023
S149A 18 0.53 43 0.043 0.043 0.078 0.489 0.566 0.489 0.042 0.051 0.065 0.070 0.066 0.052 0.064 0.052 0.000 0.052 0.025
S149C 18 0.53 104 0.104 0.096 0.119 0.886 0.935 0.903 0.100 0.115 0.090 0.095 0.091 0.081 0.088 0.083 0.080 0.163 0.075
S149B 18 0.55 71 0.071 0.057 0.072 0.621 0.658 0.656 0.061 0.073 0.075 0.080 0.079 0.074 0.081 0.081 0.000 0.081 0.053

S128A(D1) 18 0.51 0 0.000 N/A N/A N/A N/A N/A N/A N/A N/ N/A N/A N/A N/A N/A 0.140 0.140 N/A
S127B(D2) 18 0.69 0 0.000 N/A N/A N/A N/A N/A N/A N/A N/ N/A N/A N/A N/A N/A 0.220 0.220 N/A

S191B 18 0.69 57 0.057 0.049 0.089 0.558 0.646 0.576 0.051 0.061 0.070 0.075 0.073 0.052 0.064 0.054 0.060 0.114 0.031
S128B(D3) 18 0.53 0 0.000 N/A N/A N/A N/A N/A N/A N/A N/ N/A N/A N/A N/A N/A 0.210 0.210 N/A

S188 18 0.53 88 0.088 0.078 0.127 0.566 0.639 0.581 0.086 0.100 0.085 0.090 0.086 0.064 0.077 0.067 0.000 0.067 0.039
S189(D4) 18 0.54 36 0.036 0.020 0.043 0.403 0.489 0.463 0.034 0.042 0.060 0.065 0.061 N/A N/A N/A 0.110 0.171 0.028

S191A(D5) 18 0.97 45 0.045 0.027 0.058 0.543 0.658 0.610 0.043 0.053 0.065 0.070 0.066 N/A N/A N/A 0.150 0.216 0.040
S186(D6) 18 1.14 58 0.058 0.029 0.063 0.592 0.717 0.699 0.053 0.063 0.070 0.075 0.072 N/A N/A N/A 0.140 0.212 0.051

S152A(D7) 18 0.69 0 0.000 N/A N/A N/A N/A N/A N/A N/A N/ N/A N/A N/A N/A N/A 0.220 0.220 N/A
S152B 18 0.52 32 0.032 0.024 0.033 0.502 0.543 0.538 0.027 0.034 0.055 0.060 0.059 0.054 0.061 0.060 0.060 0.120 0.032

S151B(D8) 18 0.61 113 0.113 0.084 0.137 0.607 0.686 0.650 0.100 0.115 0.090 0.095 0.094 N/A N/A N/A 0.050 0.144 0.061
S127A 18 0.51 41 0.041 0.020 0.042 0.396 0.479 0.475 0.034 0.042 0.060 0.065 0.064 0.039 0.052 0.051 0.000 0.051 0.024

S182A(D9) 18 1.04 49 0.049 0.028 0.060 0.565 0.685 0.644 0.043 0.053 0.065 0.070 0.068 N/A N/A N/A 0.230 0.298 0.044
S182B(D10) 18 1.14 42 0.042 0.029 0.063 0.592 0.717 0.640 0.035 0.043 0.060 0.065 0.064 N/A N/A N/A 0.130 0.194 0.041
S183(D11) 18 0.7 0 0.000 N/A N/A N/A N/A N/A N/A N/A N/ N/A N/A N/A N/A N/A 0.280 0.280 N/A

S190 18 0.62 10 0.010 0.007 0.012 0.395 0.446 0.426 0.008 0.011 0.035 0.040 0.038 0.034 0.040 0.038 0.050 0.088 0.016
S177 26 0.52 45 0.045 0.030 0.064 0.528 0.621 0.569 0.042 0.051 0.065 0.070 0.067 0.059 0.078 0.067 0.000 0.067 0.038
S176 26 0.52 53 0.053 0.051 0.063 0.600 0.633 0.606 0.051 0.061 0.070 0.075 0.071 0.071 0.077 0.072 0.000 0.072 0.044

S175(D12) 26 0.55 141 0.141 0.115 0.198 0.682 0.755 0.705 0.132 0.150 0.100 0.105 0.102 N/A N/A N/A 0.110 0.212 0.072
S174(D13) 26 0.55 98 0.098 0.065 0.115 0.639 0.682 0.667 0.086 0.100 0.085 0.090 0.089 N/A N/A N/A 0.155 0.244 0.060
S173(D14) 26 0.81 143 0.143 0.140 0.241 0.828 0.917 0.831 0.136 0.155 0.100 0.105 0.102 N/A N/A N/A 0.145 0.247 0.085
S172(D15) 26 0.73 134 0.134 0.133 0.228 0.786 0.870 0.787 0.132 0.150 0.100 0.105 0.101 N/A N/A N/A 0.165 0.266 0.079

S135A 18 0.56 37 0.037 0.034 0.045 0.559 0.599 0.570 0.034 0.042 0.060 0.065 0.062 0.061 0.067 0.063 0.000 0.063 0.036
S135B 18 0.91 70 0.070 0.058 0.074 0.764 0.814 0.802 0.063 0.075 0.075 0.080 0.078 0.067 0.074 0.072 0.070 0.142 0.058
S134C 18 0.51 15 0.015 0.011 0.017 0.407 0.452 0.437 0.011 0.016 0.040 0.045 0.044 0.040 0.047 0.045 0.000 0.045 0.020
S136A 18 0.56 29 0.029 0.025 0.034 0.516 0.559 0.535 0.027 0.034 0.055 0.060 0.057 0.054 0.061 0.057 0.000 0.057 0.031
S134B 18 0.56 57 0.057 0.045 0.058 0.599 0.639 0.636 0.051 0.061 0.070 0.075 0.073 0.067 0.074 0.073 0.000 0.073 0.047

S134A(D16) 18 1 123 0.123 0.108 0.175 0.778 0.878 0.800 0.119 0.136 0.095 0.100 0.096 N/A N/A N/A 0.115 0.211 0.077

Velocity x Depth Calculation

Velocity (m/s) Flowrate (cms)  Dynamic Depth (m)  Dynamic Depth (m) Ponding Depth (m)

100 Year 3 Hour Chicago Storm Phase 1

SWMHYMO PH1VXD.out

Sawtooth Profile: 
Calculation Sheet: Overflow for Typical Road 

Ponding Area
Continuous Grade Profile:
SWMHYMO PH1VXD.out

Area ID
(Dummy 

Segment, if 
applicable)

ROW (for 
Street  

Segments)
Longitudinal 

Slope (%)

Overflow Flowrate Flowrate (cms)

 minmax
minmax

min
min vv

QQ
QQ

vv x
x 






 minmax
minmax

min
min dd

QQ
QQ

dd x
x 
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Velocity x Depth

Qx (l/s) Qx (cms) Qmin Qmax vmin vmax vx Qmin Qmax dmin dmax dx dmin dmax dx Static Maximum (m2/s)

Velocity (m/s) Flowrate (cms)  Dynamic Depth (m)  Dynamic Depth (m) Ponding Depth (m)

100 Year 3 Hour Chicago Storm Phase 1

SWMHYMO PH1VXD.out

Sawtooth Profile: 
Calculation Sheet: Overflow for Typical Road 

Ponding Area
Continuous Grade Profile:
SWMHYMO PH1VXD.out

Area ID
(Dummy 

Segment, if 
applicable)

ROW (for 
Street  

Segments)
Longitudinal 

Slope (%)

Overflow Flowrate Flowrate (cms)

S151A 18 0.52 25 0.025 0.024 0.033 0.502 0.543 0.507 0.021 0.027 0.050 0.055 0.053 0.054 0.061 0.055 0.000 0.055 0.028
S150A 18 0.79 91 0.091 0.053 0.096 0.597 0.691 0.680 0.088 0.103 0.085 0.090 0.086 0.052 0.064 0.063 0.000 0.063 0.043
S150B 18 1 12 0.012 0.010 0.015 0.505 0.571 0.531 0.012 0.016 0.040 0.045 0.040 0.034 0.040 0.036 0.060 0.096 0.019

S140(D17) 18 0.86 188 0.188 0.162 0.245 0.814 0.902 0.842 0.176 0.198 0.110 0.115 0.113 N/A N/A N/A 0.180 0.293 0.095
S125(D18) 18 0.55 8 0.008 0.007 0.021 0.316 0.415 0.323 0.005 0.008 0.030 0.035 0.035 N/A N/A N/A 0.160 0.195 0.011
S124(D19) 18 0.66 185 0.185 0.142 0.214 0.713 0.791 0.760 0.170 0.192 0.110 0.115 0.113 N/A N/A N/A 0.160 0.273 0.086
S130(D20) 18 0.66 71 0.071 0.048 0.087 0.545 0.632 0.596 0.061 0.073 0.075 0.080 0.079 N/A N/A N/A 0.170 0.249 0.047

S180A(D21) 18 1.17 186 0.186 0.116 0.189 0.841 0.950 0.946 0.176 0.198 0.110 0.115 0.112 N/A N/A N/A 0.140 0.252 0.106
S180B(D22) 18 1.12 97 0.097 0.063 0.114 0.710 0.823 0.785 0.088 0.103 0.085 0.090 0.088 N/A N/A N/A 0.150 0.238 0.069
S181(D23) 18 0.73 0 0.000 N/A N/A N/A N/A N/A N/A N/A N/ N/A N/A N/A N/A N/A 0.230 0.230 N/A

S170A(D24) 26 0.92 5 0.005 0.002 0.014 0.338 0.536 0.388 0.003 0.006 0.025 0.030 0.029 N/A N/A N/A 0.155 0.184 0.011
S171(D25) 26 0.73 69 0.069 0.036 0.075 0.625 0.736 0.719 0.061 0.073 0.075 0.080 0.078 N/A N/A N/A 0.205 0.283 0.056
S132(D26) 18 0.67 0 0.000 N/A N/A N/A N/A N/A N/A N/A N/ N/A N/A N/A N/A N/A 0.240 0.240 N/A
S112(D27) 18 0.67 21 0.021 0.008 0.022 0.344 0.450 0.442 0.021 0.027 0.050 0.055 0.050 N/A N/A N/A 0.140 0.190 0.022
S113(D28) 18 0.99 36 0.036 0.028 0.059 0.554 0.671 0.584 0.035 0.043 0.060 0.065 0.061 N/A N/A N/A 0.095 0.156 0.035
S114(D29) 18 0.83 101 0.101 0.098 0.159 0.708 0.800 0.713 0.088 0.103 0.085 0.090 0.089 N/A N/A N/A 0.180 0.269 0.064
S122(D30) 18 0.83 0 0.000 N/A N/A N/A N/A N/A N/A N/A N/ N/A N/A N/A N/A N/A 0.200 0.200 N/A
S120(D31) 18 0.7 36 0.036 0.023 0.049 0.460 0.558 0.509 0.034 0.042 0.060 0.065 0.061 N/A N/A N/A 0.220 0.281 0.031
S110(D32) 18 0.55 20 0.020 0.017 0.025 0.473 0.516 0.489 0.016 0.021 0.045 0.050 0.049 N/A N/A N/A 0.120 0.169 0.024
S102(D33) 18 0.55 14 0.014 0.012 0.017 0.427 0.473 0.445 0.011 0.016 0.040 0.045 0.043 N/A N/A N/A 0.120 0.163 0.019
S103(D34) 24 0.71 0 0.000 N/A N/A N/A N/A N/A N/A N/A N/ N/A N/A N/A N/A N/A 0.230 0.230 N/A
S104(D35) 24 0.7 114 0.114 0.071 0.129 0.613 0.711 0.686 0.100 0.115 0.090 0.095 0.095 N/A N/A N/A 0.140 0.235 0.065

S105A(D36) 24 0.55 203 0.203 0.186 0.280 0.712 0.789 0.726 0.192 0.215 0.115 0.120 0.117 N/A N/A N/A 0.160 0.277 0.085
S105B(D37) 24 0.6 164 0.164 0.119 0.194 0.658 0.743 0.709 0.150 0.170 0.105 0.110 0.108 N/A N/A N/A 0.160 0.268 0.077
S107(D38) 24 0.6 122 0.122 0.119 0.194 0.658 0.743 0.661 0.115 0.132 0.095 0.100 0.097 N/A N/A N/A 0.200 0.297 0.064
S109(D39) 24 0.68 106 0.106 0.071 0.129 0.613 0.711 0.672 0.100 0.115 0.090 0.095 0.092 N/A N/A N/A 0.110 0.202 0.062

S170B 26 0.68 9 0.009 0.002 0.011 0.244 0.387 0.355 0.008 0.011 0.035 0.040 0.036 0.015 0.029 0.026 0.050 0.076 0.009

J:\27970‐FernbankPlan\5.7 Calculations\5.7.4 SWM\PHASE 1\2017‐07 Rev\SWMHYMO\VXD\WCS‐27970PH1‐vxd‐summary‐2017‐07‐05.xlsm 7/13/2017



Iteration equation:

Velocity:

Depth:

Velocity x Depth

Qx (l/s) Qx (cms) Qmin Qmax vmin vmax vx Qmin Qmax dmin dmax dx dmin dmax dx Static Maximum (m2/s)

S143 18 1.65 82 0.082 0.076 0.138 0.862 0.999 0.875 0.078 0.091 0.080 0.085 0.082 0.052 0.064 0.053 0.000 0.053 0.047
S136E 18 0.83 143 0.143 0.098 0.159 0.708 0.800 0.776 0.136 0.155 0.100 0.105 0.102 0.064 0.077 0.074 0.000 0.074 0.057
S136B 18 2.58 67 0.067 0.044 0.095 0.890 1.078 0.975 0.065 0.078 0.075 0.080 0.076 0.039 0.052 0.045 0.000 0.045 0.044
S144 18 0.83 392 0.392 0.343 0.470 0.969 1.048 0.999 0.390 0.430 0.145 0.150 0.145 0.103 0.116 0.108 0.000 0.108 0.108

S160B 18 0.89 82 0.082 0.056 0.101 0.633 0.734 0.691 0.075 0.088 0.080 0.085 0.083 0.052 0.064 0.059 0.000 0.059 0.041
S136D 18 0.78 18 0.018 0.014 0.021 0.504 0.558 0.535 0.016 0.021 0.045 0.050 0.047 0.040 0.047 0.044 0.000 0.044 0.024
S160A 18 1.25 96 0.096 0.066 0.120 0.751 0.869 0.817 0.091 0.106 0.085 0.090 0.087 0.052 0.064 0.059 0.000 0.059 0.048
S145A 18 2.75 547 0.547 0.486 0.647 1.085 1.170 1.117 0.533 0.580 0.160 0.165 0.162 0.116 0.129 0.121 0.000 0.121 0.135
S136C 18 0.78 30 0.030 0.029 0.040 0.609 0.659 0.614 0.028 0.035 0.055 0.060 0.057 0.054 0.061 0.055 0.000 0.055 0.034
S137A 18 0.51 125 0.125 0.106 0.127 0.716 0.749 0.746 0.115 0.132 0.095 0.100 0.098 0.094 0.101 0.100 0.000 0.100 0.075

S137B(D1) 18 1.61 99 0.099 0.099 0.125 1.083 1.147 1.083 0.091 0.106 0.085 0.090 0.088 N/A N/A N/A 0.070 0.158 0.095
S138 18 1.61 128 0.128 0.125 0.154 1.147 1.210 1.154 0.123 0.141 0.095 0.100 0.096 0.081 0.088 0.082 0.000 0.082 0.094
S148 18 1.43 160 0.160 0.129 0.209 0.930 1.050 0.977 0.141 0.160 0.100 0.105 0.105 0.064 0.077 0.069 0.000 0.069 0.067

S145B 18 3.3 688 0.688 0.638 0.739 1.458 1.502 1.480 0.680 0.734 0.175 0.180 0.176 0.103 0.111 0.107 0.190 0.297 0.158
BLK335 N/A 2 741 0.741 0.739 0.848 1.502 1.543 1.503 0.734 0.789 0.180 0.185 0.181 0.111 0.118 0.111 0.000 0.111 0.167

Velocity x Depth Calculation

Velocity (m/s) Flowrate (cms)  Dynamic Depth (m)  Dynamic Depth (m) Ponding Depth (m)

Phase 1A
100 Year 3 Hour Chicago Storm 

SWMHYMO PH1VXD.out

Sawtooth Profile: 
Calculation Sheet: Overflow for Typical Road 

Ponding Area
Continuous Grade Profile:
SWMHYMO PH1VXD.out

Area ID
(Dummy 

Segment, if 
applicable)

ROW (for 
Street  

Segments)
Longitudinal 

Slope (%)

Overflow Flowrate Flowrate (cms)

 minmax
minmax

min
min vv

QQ
QQ

vv x
x 






 minmax
minmax

min
min dd

QQ
QQ

dd x
x 
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Iteration equation:

Velocity:

Depth:

Velocity x Depth

Qx (l/s) Qx (cms) Qmin Qmax vmin vmax vx Qmin Qmax dmin dmax dx dmin dmax dx Static Maximum (m2/s)

S153 18 1.33 40 0.040 0.032 0.068 0.639 0.774 0.669 0.036 0.045 0.060 0.065 0.062 0.039 0.052 0.042 0.000 0.042 0.028
S149A 18 0.53 62 0.062 0.043 0.078 0.489 0.566 0.531 0.061 0.073 0.075 0.080 0.075 0.052 0.064 0.059 0.000 0.059 0.031
S149C 18 0.53 182 0.182 0.175 0.207 1.028 1.073 1.038 0.170 0.192 0.110 0.115 0.113 0.101 0.108 0.103 0.080 0.183 0.106
S149B 18 0.55 118 0.118 0.108 0.130 0.730 0.764 0.745 0.115 0.132 0.095 0.100 0.096 0.094 0.101 0.097 0.000 0.097 0.072

S128A(D1) 18 0.51 55 0.055 0.042 0.077 0.479 0.555 0.507 0.051 0.061 0.070 0.075 0.072 N/A N/A N/A 0.140 0.212 0.036
S127B(D2) 18 0.69 44 0.044 0.023 0.049 0.460 0.558 0.539 0.042 0.051 0.065 0.070 0.066 N/A N/A N/A 0.220 0.286 0.036

S191B 18 0.69 93 0.093 0.089 0.145 0.646 0.729 0.652 0.086 0.100 0.085 0.090 0.088 0.064 0.077 0.065 0.060 0.125 0.042
S128B(D3) 18 0.53 16 0.016 0.007 0.020 0.308 0.403 0.374 0.016 0.021 0.045 0.050 0.045 N/A N/A N/A 0.210 0.255 0.017

S188 18 0.53 119 0.119 0.078 0.127 0.566 0.639 0.627 0.115 0.132 0.095 0.100 0.096 0.064 0.077 0.075 0.000 0.075 0.047
S189(D4) 18 0.54 63 0.063 0.043 0.078 0.489 0.566 0.533 0.061 0.073 0.075 0.080 0.076 N/A N/A N/A 0.110 0.186 0.040

S191A(D5) 18 0.97 164 0.164 0.105 0.171 0.762 0.860 0.850 0.155 0.176 0.105 0.110 0.107 N/A N/A N/A 0.150 0.257 0.091
S186(D6) 18 1.14 241 0.241 0.187 0.282 0.937 1.039 0.995 0.222 0.247 0.120 0.125 0.124 N/A N/A N/A 0.140 0.264 0.123

S152A(D7) 18 0.69 13 0.013 0.008 0.023 0.351 0.460 0.387 0.011 0.016 0.040 0.045 0.042 N/A N/A N/A 0.220 0.262 0.016
S152B 18 0.52 50 0.050 0.044 0.057 0.583 0.621 0.601 0.042 0.051 0.065 0.070 0.069 0.067 0.074 0.070 0.060 0.130 0.042

S151B(D8) 18 0.61 189 0.189 0.137 0.206 0.686 0.760 0.742 0.170 0.192 0.110 0.115 0.114 N/A N/A N/A 0.050 0.164 0.085
S127A 18 0.51 58 0.058 0.042 0.077 0.479 0.555 0.514 0.051 0.061 0.070 0.075 0.073 0.052 0.064 0.057 0.000 0.057 0.030

S182A(D9) 18 1.04 156 0.156 0.110 0.178 0.793 0.895 0.862 0.155 0.176 0.105 0.110 0.105 N/A N/A N/A 0.230 0.335 0.091
S182B(D10) 18 1.14 158 0.158 0.115 0.187 0.830 0.937 0.894 0.155 0.176 0.105 0.110 0.106 N/A N/A N/A 0.130 0.236 0.094
S183(D11) 18 0.7 357 0.357 0.313 0.428 0.884 0.956 0.912 0.356 0.390 0.145 0.150 0.145 N/A N/A N/A 0.280 0.425 0.132

S190 18 0.62 16 0.016 0.012 0.018 0.446 0.494 0.478 0.016 0.021 0.045 0.050 0.045 0.040 0.047 0.045 0.050 0.095 0.021
S177 26 0.52 59 0.059 0.030 0.064 0.528 0.621 0.607 0.051 0.061 0.070 0.075 0.074 0.059 0.078 0.075 0.000 0.075 0.046
S176 26 0.52 72 0.072 0.063 0.077 0.633 0.665 0.654 0.061 0.073 0.075 0.080 0.080 0.077 0.083 0.081 0.000 0.081 0.053

S175(D12) 26 0.55 362 0.362 0.320 0.486 0.837 0.920 0.858 0.356 0.390 0.145 0.150 0.146 N/A N/A N/A 0.110 0.256 0.125
S174(D13) 26 0.55 531 0.531 0.486 0.703 0.920 1.002 0.937 0.504 0.556 0.165 0.170 0.168 N/A N/A N/A 0.155 0.323 0.157
S173(D14) 26 0.81 483 0.483 0.388 0.590 1.015 1.116 1.063 0.479 0.520 0.160 0.165 0.161 N/A N/A N/A 0.145 0.306 0.171
S172(D15) 26 0.73 812 0.812 0.810 1.159 1.155 1.289 1.156 0.791 0.856 0.190 0.195 0.192 N/A N/A N/A 0.165 0.357 0.221

S135A 18 0.56 50 0.050 0.045 0.058 0.599 0.639 0.614 0.042 0.051 0.065 0.070 0.069 0.067 0.074 0.070 0.000 0.070 0.043
S135B 18 0.91 118 0.118 0.116 0.141 0.910 0.956 0.914 0.103 0.119 0.090 0.095 0.095 0.088 0.094 0.088 0.070 0.158 0.081
S134C 18 0.51 21 0.021 0.017 0.024 0.452 0.493 0.475 0.021 0.027 0.050 0.055 0.050 0.047 0.054 0.051 0.000 0.051 0.024
S136A 18 0.56 39 0.039 0.034 0.045 0.559 0.599 0.577 0.034 0.042 0.060 0.065 0.063 0.061 0.067 0.064 0.000 0.064 0.037
S134B 18 0.56 80 0.080 0.074 0.091 0.677 0.714 0.690 0.073 0.086 0.080 0.085 0.083 0.081 0.088 0.083 0.000 0.083 0.058

S134A(D16) 18 1 214 0.214 0.175 0.264 0.878 0.973 0.920 0.198 0.222 0.115 0.120 0.118 N/A N/A N/A 0.115 0.233 0.109

100 Year 3 Hour Chicago Storm + 20% Phase 1

SWMHYMO PH1VXD.out

Sawtooth Profile: 
Calculation Sheet: Overflow for Typical Road 

Ponding Area
Continuous Grade Profile:
SWMHYMO PH1VXD.out

Area ID
(Dummy 

Segment, if 
applicable)

ROW (for 
Street  

Segments)
Longitudinal 

Slope (%)

Overflow Flowrate Flowrate (cms)

Velocity x Depth Calculation

Velocity (m/s) Flowrate (cms)  Dynamic Depth (m)  Dynamic Depth (m) Ponding Depth (m)

 minmax
minmax

min
min vv

QQ
QQ

vv x
x 






 minmax
minmax

min
min dd

QQ
QQ

dd x
x 
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Velocity x Depth

Qx (l/s) Qx (cms) Qmin Qmax vmin vmax vx Qmin Qmax dmin dmax dx dmin dmax dx Static Maximum (m2/s)

100 Year 3 Hour Chicago Storm + 20% Phase 1

SWMHYMO PH1VXD.out

Sawtooth Profile: 
Calculation Sheet: Overflow for Typical Road 

Ponding Area
Continuous Grade Profile:
SWMHYMO PH1VXD.out

Area ID
(Dummy 

Segment, if 
applicable)

ROW (for 
Street  

Segments)
Longitudinal 

Slope (%)

Overflow Flowrate Flowrate (cms) Velocity (m/s) Flowrate (cms)  Dynamic Depth (m)  Dynamic Depth (m) Ponding Depth (m)

S151A 18 0.52 35 0.035 0.033 0.044 0.543 0.583 0.550 0.034 0.042 0.060 0.065 0.061 0.061 0.067 0.062 0.000 0.062 0.034
S150A 18 0.79 125 0.125 0.096 0.155 0.691 0.780 0.735 0.119 0.136 0.095 0.100 0.097 0.064 0.077 0.070 0.000 0.070 0.052
S150B 18 1 20 0.020 0.015 0.023 0.571 0.632 0.609 0.016 0.021 0.045 0.050 0.049 0.040 0.047 0.044 0.060 0.104 0.027

S140(D17) 18 0.86 332 0.332 0.245 0.349 0.902 0.986 0.972 0.304 0.335 0.135 0.140 0.140 N/A N/A N/A 0.180 0.320 0.136
S125(D18) 18 0.55 65 0.065 0.044 0.080 0.502 0.582 0.549 0.061 0.073 0.075 0.080 0.077 N/A N/A N/A 0.160 0.237 0.042
S124(D19) 18 0.66 388 0.388 0.306 0.419 0.864 0.935 0.916 0.377 0.417 0.145 0.150 0.146 N/A N/A N/A 0.160 0.306 0.134
S130(D20) 18 0.66 119 0.119 0.087 0.142 0.632 0.713 0.679 0.115 0.132 0.095 0.100 0.096 N/A N/A N/A 0.170 0.266 0.065

S180A(D21) 18 1.17 453 0.453 0.407 0.558 1.151 1.244 1.179 0.430 0.473 0.150 0.155 0.153 N/A N/A N/A 0.140 0.293 0.180
S180B(D22) 18 1.12 355 0.355 0.279 0.399 1.030 1.126 1.091 0.351 0.390 0.140 0.145 0.141 N/A N/A N/A 0.150 0.291 0.153
S181(D23) 18 0.73 268 0.268 0.225 0.322 0.831 0.909 0.866 0.240 0.269 0.125 0.130 0.130 N/A N/A N/A 0.230 0.360 0.112

S170A(D24) 26 0.92 38 0.038 0.014 0.040 0.536 0.702 0.689 0.035 0.043 0.060 0.065 0.062 N/A N/A N/A 0.155 0.217 0.043
S171(D25) 26 0.73 422 0.422 0.368 0.560 0.964 1.060 0.991 0.390 0.425 0.150 0.155 0.155 N/A N/A N/A 0.205 0.360 0.153
S132(D26) 18 0.67 144 0.144 0.142 0.214 0.713 0.791 0.715 0.132 0.150 0.100 0.105 0.103 N/A N/A N/A 0.240 0.343 0.074
S112(D27) 18 0.67 48 0.048 0.048 0.087 0.545 0.632 0.545 0.042 0.051 0.065 0.070 0.068 N/A N/A N/A 0.140 0.208 0.037
S113(D28) 18 0.99 131 0.131 0.108 0.175 0.778 0.878 0.812 0.119 0.136 0.095 0.100 0.098 N/A N/A N/A 0.095 0.193 0.080
S114(D29) 18 0.83 208 0.208 0.159 0.240 0.800 0.886 0.852 0.198 0.222 0.115 0.120 0.117 N/A N/A N/A 0.180 0.297 0.100
S122(D30) 18 0.83 13 0.013 0.009 0.025 0.385 0.505 0.415 0.012 0.016 0.040 0.045 0.041 N/A N/A N/A 0.200 0.241 0.017
S120(D31) 18 0.7 133 0.133 0.089 0.145 0.646 0.729 0.711 0.132 0.150 0.100 0.105 0.100 N/A N/A N/A 0.220 0.320 0.071
S110(D32) 18 0.55 34 0.034 0.034 0.045 0.559 0.599 0.559 0.034 0.042 0.060 0.065 0.060 N/A N/A N/A 0.120 0.180 0.034
S102(D33) 18 0.55 32 0.032 0.025 0.034 0.516 0.559 0.549 0.027 0.034 0.055 0.060 0.059 N/A N/A N/A 0.120 0.179 0.032
S103(D34) 24 0.71 33 0.033 0.033 0.071 0.507 0.613 0.507 0.027 0.034 0.055 0.060 0.059 N/A N/A N/A 0.230 0.289 0.030
S104(D35) 24 0.7 196 0.196 0.129 0.210 0.711 0.803 0.787 0.192 0.215 0.115 0.120 0.116 N/A N/A N/A 0.140 0.256 0.091

S105A(D36) 24 0.55 411 0.411 0.400 0.548 0.862 0.933 0.867 0.390 0.425 0.150 0.155 0.153 N/A N/A N/A 0.160 0.313 0.133
S105B(D37) 24 0.6 367 0.367 0.293 0.418 0.824 0.901 0.870 0.356 0.390 0.145 0.150 0.147 N/A N/A N/A 0.160 0.307 0.128
S107(D38) 24 0.6 330 0.330 0.293 0.418 0.824 0.901 0.847 0.324 0.356 0.140 0.145 0.141 N/A N/A N/A 0.200 0.341 0.119
S109(D39) 24 0.68 327 0.327 0.316 0.452 0.890 0.973 0.897 0.324 0.356 0.140 0.145 0.140 N/A N/A N/A 0.110 0.250 0.126

S170B 26 0.68 15 0.015 0.011 0.033 0.387 0.507 0.409 0.011 0.016 0.040 0.045 0.044 0.029 0.044 0.032 0.050 0.082 0.013
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Iteration equation:

Velocity:

Depth:

Velocity x Depth

Qx (l/s) Qx (cms) Qmin Qmax vmin vmax vx Qmin Qmax dmin dmax dx dmin dmax dx Static Maximum (m2/s)

S143 18 1.65 112 0.112 0.076 0.138 0.862 0.999 0.942 0.106 0.123 0.090 0.095 0.092 0.052 0.064 0.059 0.000 0.059 0.056
S136E 18 0.83 210 0.210 0.159 0.240 0.800 0.886 0.854 0.198 0.222 0.115 0.120 0.118 0.077 0.090 0.085 0.000 0.085 0.073
S136B 18 2.58 93 0.093 0.044 0.095 0.890 1.078 1.071 0.091 0.106 0.085 0.090 0.086 0.039 0.052 0.051 0.000 0.051 0.055
S144 18 0.83 574 0.574 0.470 0.625 1.048 1.130 1.103 0.563 0.610 0.165 0.170 0.166 0.116 0.129 0.125 0.000 0.125 0.138

S160B 18 0.89 124 0.124 0.101 0.165 0.734 0.828 0.768 0.119 0.136 0.095 0.100 0.096 0.064 0.077 0.069 0.000 0.069 0.053
S136D 18 0.78 25 0.025 0.021 0.029 0.558 0.609 0.584 0.021 0.028 0.050 0.055 0.053 0.047 0.054 0.051 0.000 0.051 0.029
S160A 18 1.25 131 0.131 0.120 0.195 0.869 0.982 0.886 0.123 0.141 0.095 0.100 0.097 0.064 0.077 0.066 0.000 0.066 0.058
S145A 18 2.75 805 0.805 0.647 0.875 1.170 1.320 1.274 0.789 0.846 0.185 0.190 0.186 0.129 0.142 0.138 0.000 0.138 0.176
S136C 18 0.78 40 0.040 0.040 0.053 0.659 0.707 0.659 0.035 0.043 0.060 0.065 0.063 0.061 0.067 0.061 0.000 0.061 0.040
S137A 18 0.51 191 0.191 0.178 0.207 0.815 0.846 0.829 0.170 0.192 0.110 0.115 0.115 0.115 0.121 0.118 0.000 0.118 0.098

S137B(D1) 18 1.61 172 0.172 0.154 0.188 1.210 1.272 1.243 0.160 0.181 0.105 0.110 0.108 N/A N/A N/A 0.070 0.178 0.134
S138 18 1.61 213 0.213 0.188 0.226 1.272 1.331 1.311 0.204 0.229 0.115 0.120 0.117 0.094 0.101 0.099 0.000 0.099 0.129
S148 18 1.43 262 0.262 0.209 0.315 1.050 1.164 1.107 0.255 0.287 0.125 0.130 0.126 0.077 0.090 0.084 0.000 0.084 0.092

S145B 18 3.3 1054 1.054 0.966 1.093 1.583 1.621 1.609 1.032 1.098 0.205 0.210 0.207 0.126 0.134 0.132 0.190 0.322 0.212
BLK335 N/A 2 1147 1.147 1.093 1.228 1.621 1.658 1.636 1.098 1.166 0.210 0.215 0.214 0.134 0.142 0.137 0.000 0.137 0.224

Velocity x Depth Calculation

Velocity (m/s) Flowrate (cms)  Dynamic Depth (m)  Dynamic Depth (m) Ponding Depth (m)

Phase 1A
100 Year 3 Hour Chicago Storm + 20%

SWMHYMO PH1VXD.out

Sawtooth Profile: 
Calculation Sheet: Overflow for Typical Road 

Ponding Area
Continuous Grade Profile:
SWMHYMO PH1VXD.out

Area ID
(Dummy 

Segment, if 
applicable)

ROW (for 
Street  

Segments)
Longitudinal 

Slope (%)

Overflow Flowrate Flowrate (cms)

 minmax
minmax

min
min vv

QQ
QQ

vv x
x 






 minmax
minmax

min
min dd

QQ
QQ

dd x
x 
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Appendix F 
Major flow at side lots 

There is one location, R137B, where major flow from rear yards cascades to the street via a side lot. The 
water surface elevation has been evaluated and is presented below at the cross-section of the side lot. Top 
of foundation wall elevation is indicated. The water surface elevation is more than the 0.15 m below top of 
foundation wall, the requested clearance. It should be noted that a conservative 3H:1V has been applied to 
the cross-section side slopes.  
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Elevation (m) HGL (m) Freeboard (m) HGL (m) Freeboard (m) HGL (m) Freeboard (m) HGL (m) Freeboard (m) HGL (m) Freeboard (m)
MH207 Proposed Ground 107.17 104.53 2.64 104.58 2.59 104.55 2.62 104.54 2.63 104.23 2.94
MH206 Proposed Ground 107.15 104.57 2.58 104.63 2.52 104.60 2.55 104.58 2.57 104.25 2.90
MH205 Proposed Ground 107.28 104.62 2.66 104.68 2.60 104.64 2.64 104.62 2.66 104.28 3.00

1 MH110 Proposed Ground 107.52 104.69 2.83 104.75 2.77 104.71 2.81 104.69 2.83 104.33 3.19
1 MH109 Proposed Ground 107.45 104.71 2.74 104.77 2.68 104.72 2.73 104.71 2.74 104.33 3.12
1 MH107 Proposed Ground 107.41 104.73 2.68 104.80 2.61 104.75 2.66 104.73 2.68 Free flow N/A
1 MH105 USF 105.65 104.76 0.89 104.83 0.82 104.79 0.86 104.77 0.88 Free flow N/A
1 MH104 USF 105.85 104.80 1.05 104.87 0.98 104.83 1.02 104.81 1.04 Free flow N/A
1 MH103 USF 105.75 104.81 0.94 104.89 0.86 104.85 0.90 104.83 0.92 Free flow N/A
1 MH102 USF 105.95 104.82 1.13 104.89 1.06 104.85 1.10 104.84 1.11 Free flow N/A
1 MH110CProposed Ground 107.93 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1 MH170 USF 105.50 104.86 0.64 104.94 0.56 104.87 0.63 104.86 0.64 104.43 1.07
1 MH171 USF 105.35 104.96 0.39 105.04 0.31 104.96 0.39 104.96 0.39 104.48 0.87
1 MH172 USF 105.50 105.03 0.47 105.12 0.38 105.03 0.47 105.05 0.45 Free flow N/A
1 MH173 USF 105.65 105.07 0.58 105.17 0.48 105.08 0.57 105.10 0.55 Free flow N/A
1 MH174 USF 105.80 105.13 0.67 105.24 0.56 105.14 0.66 105.18 0.62 Free flow N/A
1 MH175 USF 106.00 105.18 0.82 105.28 0.72 105.19 0.81 105.22 0.78 Free flow N/A
1 MH176 USF 106.10 105.23 0.87 105.33 0.77 105.24 0.86 105.27 0.83 Free flow N/A
1 MH177 Proposed Ground 106.55 105.28 1.27 105.34 1.21 105.30 1.25 105.34 1.21 Free flow N/A
1 MH181 USF 105.65 105.19 0.46 105.28 0.37 105.06 0.59 105.06 0.59 Free flow N/A
1 MH180 USF 105.85 105.42 0.43 105.52 0.33 105.18 0.67 105.19 0.66 Free flow N/A
1 MH184 USF 105.68 105.19 0.49 105.30 0.38 105.20 0.48 105.24 0.44 Free flow N/A
1 MH183 USF 105.95 105.32 0.63 105.42 0.53 105.34 0.61 105.38 0.57 Free flow N/A
1 MH182 USF 106.19 105.83 0.36 105.96 0.23 105.86 0.33 105.92 0.27 Free flow N/A
1 MH187 USF 105.75 105.37 0.38 105.47 0.28 105.39 0.36 105.44 0.31 Free flow N/A
1 MH186 USF 106.05 105.53 0.52 105.68 0.37 105.57 0.48 105.63 0.42 Free flow N/A
1 MH191 USF 106.02 105.61 0.41 105.78 0.24 105.67 0.35 105.73 0.29 Free flow N/A
1 MH185 USF 106.45 105.66 0.79 105.82 0.63 105.72 0.73 105.77 0.68 Free flow N/A
1 MH127 USF 106.70 105.80 0.90 105.99 0.71 105.87 0.83 105.92 0.78 Free flow N/A
1 MH190 USF 106.35 105.26 1.09 105.36 0.99 105.26 1.09 105.30 1.05 Free flow N/A
1 MH189 USF 106.05 105.31 0.74 105.41 0.64 105.31 0.74 105.34 0.71 Free flow N/A
1 MH188 USF 106.55 105.44 1.11 105.58 0.97 105.46 1.09 105.49 1.06 Free flow N/A
1 MH128 USF 106.65 Free flow N/A 105.78 0.87 Free flow N/A Free flow N/A Free flow N/A
1 MH120 USF 105.70 104.87 0.83 104.95 0.75 104.90 0.80 104.87 0.83 Free flow N/A
1 MH121 USF 105.70 104.88 0.82 104.96 0.74 104.92 0.78 104.88 0.82 Free flow N/A
1 MH122 USF 105.90 Free flow N/A 104.98 0.92 104.94 0.96 Free flow N/A Free flow N/A
1 MH123 USF 106.00 Free flow N/A 105.01 0.99 104.97 1.03 Free flow N/A Free flow N/A
1 MH124 USF 106.10 Free flow N/A 105.07 1.03 Free flow N/A Free flow N/A Free flow N/A
1 MH125 USF 106.20 Free flow N/A 105.13 1.07 Free flow N/A Free flow N/A Free flow N/A
1 MH126 USF 106.35 Free flow N/A 105.17 1.18 Free flow N/A Free flow N/A Free flow N/A
1 MH129 Proposed Ground 109.23 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1 MH114 USF 106.00 104.97 1.03 105.08 0.92 105.03 0.97 104.98 1.02 Free flow N/A
1 MH113 USF 106.05 105.09 0.96 105.21 0.84 105.17 0.88 105.12 0.93 Free flow N/A
1 MH112 USF 106.10 105.16 0.94 105.28 0.82 105.25 0.85 105.19 0.91 Free flow N/A
1 MH111 Proposed Ground 108.19 Free flow N/A 105.28 2.91 105.25 2.94 105.20 2.99 Free flow N/A
1 MH132 USF 106.15 Free flow N/A 105.34 0.81 105.30 0.85 Free flow N/A Free flow N/A
1 MH130 USF 106.25 105.02 1.23 105.12 1.13 105.09 1.16 105.02 1.23 Free flow N/A
1 MH131 USF 106.15 Free flow N/A 105.14 1.01 105.13 1.03 Free flow N/A Free flow N/A
1 MH140 USF 106.25 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1 MH134 USF 106.40 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A

Trunk to 
Pond 5

USF or Proposed Ground 100 year 3 hour Chicago 100 year 3 hour Chicago +  20% July 1979PHASE MH August 1988 August 1996
HGL SUMMARY PHASE 1 AND PHASE 1A
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Elevation (m) HGL (m) Freeboard (m) HGL (m) Freeboard (m) HGL (m) Freeboard (m) HGL (m) Freeboard (m) HGL (m) Freeboard (m)
USF or Proposed Ground 100 year 3 hour Chicago 100 year 3 hour Chicago +  20% July 1979PHASE MH August 1988 August 1996

HGL SUMMARY PHASE 1 AND PHASE 1A

1 MH141 Proposed Ground 108.40 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1 MH135 USF 106.76 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1 MH150 USF 106.65 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1 MH152 USF 107.40 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1 MH153 USF 107.25 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1 MH151 USF 107.00 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1 MH149 USF 106.71 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A

1A CRT1 Proposed Ground 103.30 100.89 N/A 100.89 N/A 100.89 N/A 100.89 N/A 100.89 N/A
1A MH162 Proposed Ground N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1A MH161 Proposed Ground 104.20 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1A MH146 USF 103.61 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1A MH147 USF 104.06 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1A MH148 USF 104.56 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1A MH138 USF 106.01 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1A MH145 USF 103.61 102.75 0.86 102.76 0.85 Free flow N/A Free flow N/A Free flow N/A
1A MH160 USF 105.53 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1A MH137 USF 106.26 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1A MH136 USF 106.71 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1A MH144 USF 104.81 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1A MH143 USF 105.11 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
1A MH142 USF 106.11 Free flow N/A Free flow N/A Free flow N/A Free flow N/A Free flow N/A
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Elevation (m) HGL (m) Freeboard (m) HGL (m) Freeboard (m)
MH207 Proposed Ground 107.17 104.49 2.68 104.67 2.50
MH206 Proposed Ground 107.15 104.53 2.62 104.73 2.42
MH205 Proposed Ground 107.28 104.57 2.71 104.78 2.50

1 MH110 Proposed Ground 107.52 104.64 2.88 104.86 2.66
1 MH109 Proposed Ground 107.45 104.65 2.80 104.88 2.57
1 MH107 Proposed Ground 107.41 104.68 2.73 104.90 2.51
1 MH105 USF 105.65 104.71 0.94 104.94 0.71
1 MH104 USF 105.85 104.75 1.10 104.98 0.87
1 MH103 USF 105.75 104.76 0.99 105.00 0.75
1 MH102 USF 105.95 Free flow N/A 105.00 0.95
1 MH110CProposed Ground 107.93 Free flow N/A 105.01 2.92
1 MH170 USF 105.50 104.79 0.71 105.05 0.45
1 MH171 USF 105.35 104.87 0.48 105.16 0.19
1 MH172 USF 105.50 104.93 0.57 105.23 0.27
1 MH173 USF 105.65 104.97 0.68 105.28 0.37
1 MH174 USF 105.80 105.02 0.78 105.35 0.45
1 MH175 USF 106.00 105.06 0.94 105.39 0.61
1 MH176 USF 106.10 105.10 1.00 105.44 0.66
1 MH177 Proposed Ground 106.55 Free flow N/A 105.45 1.10
1 MH181 USF 105.65 105.00 0.65 105.40 0.25
1 MH180 USF 105.85 105.23 0.62 105.63 0.22
1 MH184 USF 105.68 105.06 0.62 105.41 0.27
1 MH183 USF 105.95 105.14 0.81 105.54 0.41
1 MH182 USF 106.19 105.62 0.57 106.05 0.14
1 MH187 USF 105.75 105.16 0.59 105.59 0.16
1 MH186 USF 106.05 105.27 0.78 105.76 0.29
1 MH191 USF 106.02 105.33 0.69 105.84 0.18
1 MH185 USF 106.45 105.42 1.03 105.91 0.54
1 MH127 USF 106.70 Free flow N/A 106.05 0.65
1 MH190 USF 106.35 105.13 1.22 105.47 0.88
1 MH189 USF 106.05 105.17 0.88 105.52 0.53
1 MH188 USF 106.55 Free flow N/A 105.67 0.88
1 MH128 USF 106.65 Free flow N/A 105.90 0.75
1 MH120 USF 105.70 104.81 0.89 105.05 0.65
1 MH121 USF 105.70 Free flow N/A 105.07 0.63
1 MH122 USF 105.90 Free flow N/A 105.09 0.81
1 MH123 USF 106.00 Free flow N/A 105.12 0.88
1 MH124 USF 106.10 Free flow N/A 105.16 0.94
1 MH125 USF 106.20 Free flow N/A 105.21 0.99
1 MH126 USF 106.35 Free flow N/A 105.25 1.10
1 MH129 Proposed Ground 109.23 Free flow N/A Free flow N/A
1 MH114 USF 106.00 104.93 1.07 105.18 0.82
1 MH113 USF 106.05 105.05 1.00 105.32 0.73
1 MH112 USF 106.10 105.12 0.98 105.39 0.71
1 MH111 Proposed Ground 108.19 Free flow N/A 105.40 2.79
1 MH132 USF 106.15 Free flow N/A 105.46 0.69
1 MH130 USF 106.25 104.98 1.27 105.22 1.03
1 MH131 USF 106.15 Free flow N/A 105.26 0.89
1 MH140 USF 106.25 Free flow N/A 105.33 0.92
1 MH134 USF 106.40 Free flow N/A Free flow N/A
1 MH141 Proposed Ground 108.40 Free flow N/A Free flow N/A
1 MH135 USF 106.76 Free flow N/A Free flow N/A
1 MH150 USF 106.65 Free flow N/A Free flow N/A
1 MH152 USF 107.40 Free flow N/A Free flow N/A
1 MH153 USF 107.25 Free flow N/A Free flow N/A
1 MH151 USF 107.00 Free flow N/A Free flow N/A
1 MH149 USF 106.71 Free flow N/A Free flow N/A

100 year 24 hour SCS 100 year 24 hour SCS + 20%

Trunk to 
Pond 5

HGL SUMMARY PHASE 1 
(TRIB. TO POND 5)

PHASE MH USF or Proposed Ground
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 Elevation (m) HGL (m) Freeboard (m)
MH207 Proposed Ground 107.17 105.00 2.17
MH206 Proposed Ground 107.15 105.10 2.05
MH205 Proposed Ground 107.28 105.20 2.08

1 MH110 Proposed Ground 107.52 105.35 2.17
1 MH109 Proposed Ground 107.45 105.38 2.07
1 MH107 Proposed Ground 107.41 105.43 1.98
1 MH105 USF 105.65 105.48 0.17
1 MH104 USF 105.85 105.54 0.31
1 MH103 USF 105.75 105.61 0.14
1 MH102 USF 105.95 105.67 0.28
1 MH110C Proposed Ground 107.93 105.82 2.11
1 MH170 USF 105.50 105.56 -0.06
1 MH171 USF 105.35 105.67 -0.32
1 MH172 USF 105.50 105.75 -0.25
1 MH173 USF 105.65 105.80 -0.15
1 MH174 USF 105.80 105.87 -0.07
1 MH175 USF 106.00 105.91 0.09
1 MH176 USF 106.10 105.96 0.14
1 MH177 Proposed Ground 106.55 106.04 0.51
1 MH181 USF 105.65 105.90 -0.25
1 MH180 USF 105.85 106.14 -0.29
1 MH184 USF 105.68 105.92 -0.24
1 MH183 USF 105.95 106.05 -0.10
1 MH182 USF 106.19 106.55 -0.36
1 MH187 USF 105.75 106.10 -0.35
1 MH186 USF 106.05 106.26 -0.21
1 MH191 USF 106.02 106.35 -0.33
1 MH185 USF 106.45 106.44 0.01
1 MH127 USF 106.70 106.68 0.02
1 MH190 USF 106.35 105.98 0.37
1 MH189 USF 106.05 106.04 0.01
1 MH188 USF 106.55 106.35 0.20
1 MH120 USF 105.70 105.67 0.03
1 MH121 USF 105.70 105.71 -0.01
1 MH122 USF 105.90 105.74 0.16
1 MH123 USF 106.00 105.79 0.21
1 MH124 USF 106.10 105.92 0.18
1 MH125 USF 106.20 106.14 0.06
1 MH126 USF 106.35 106.31 0.04
1 MH128 USF 106.65 106.91 -0.26
1 MH129 Proposed Ground 109.23 106.91 2.32
1 MH114 USF 106.00 105.79 0.21
1 MH113 USF 106.05 105.90 0.15
1 MH112 USF 106.10 106.06 0.04
1 MH111 Proposed Ground 108.19 106.08 2.11
1 MH132 USF 106.15 106.06 0.09
1 MH130 USF 106.25 105.89 0.36
1 MH131 USF 106.15 106.09 0.06
1 MH140 USF 106.25 106.00 0.25

Trunk to 
Pond 5

HGL SUMMARY PHASE 1
(TRIB. TO POND 5)

25% SEDIMENT ACCUMULATION
PHASE MH USF or Proposed Ground 100 year 3 hour Chicago
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 Elevation (m) HGL (m) Freeboard (m)

HGL SUMMARY PHASE 1
(TRIB. TO POND 5)

25% SEDIMENT ACCUMULATION
PHASE MH USF or Proposed Ground 100 year 3 hour Chicago

1 MH134 USF 106.40 106.39 0.01
1 MH141 Proposed Ground 108.40 106.56 1.84
1 MH135 USF 106.76 106.33 0.43
1 MH136 USF 106.71 106.39 0.32
1 MH150 USF 106.65 106.22 0.43
1 MH152 USF 107.40 106.39 1.01
1 MH153 USF 107.25 106.59 0.66
1 MH151 USF 107.00 106.60 0.40
1 MH149 USF 106.71 106.80 -0.09
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APPENDIX G 
• Erosion and Sedimentation Control Plan - (Drawing 27970-

900) 
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